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PART  I. 


Organic  Chemistry. 


New  Dodecane.  Maurice  Delacre  (Bull.  Soc.  chim.,  1911,  [iv], 
9,  1023 — 1024). — Crude  yy-dimethyl-A“-butylene,  CMe3’CHlCH2 
(Abstr.,  1906,  i,  476),  furnishes  with  hydrogen  bromide  the  com¬ 
pound  CMe3*CH2*CH2Br  (loc.  cit.),  and  this  on  treatment  with  sodium 
yields,  in  addition  to  the  products  described  already  (loc.  cit.),  the 
dodecane  SJSfiyy-tetramethyloctane'),  CMe3*[(JH2]4‘CMe3,  b.  p.  185 — 190°, 
which  crystallises  in  needles  and  melts  at  the  temperature  of  the 
hand  to  a  colourless  liquid,  possessing  a  faintly  aromatic  odour. 

T.  A.  H. 

Very  Sensitive  New  Colour  Reaction  for  Ethylenic  Linkings 
and  for  Tautomeric  Modifications.  I  wan  Ostromissuensky  (J.  pr. 
Chem.,  1911,  [ii],  84,  489 — 495). — Tetranitromethane  dissolved  in 
petroleum  (or  other  paraffin  hydrocarbon)  produces  intense  colorations 
with  substances  containing  ethylenic  linkings.  The  test  is  responded 
to  by  unsaturated  hydrocarbons,  alcohols,  ketones,  ethers,  esters,  and 
aromatic  substances,  but  not  by  aromatic  nitro-compounds  or  by  many 
unsaturated  carboxylic  acids. 

The  view  is  generally  accepted  that  a  tautomeric  substance  exists  in 
one  definite  form  in  the  solid  phase,  but  acquires,  in  the  liquid  or 
gaseous  phase,  a  state  of  equilibrium  between  two  (or  more)  modifica¬ 
tions,  determined  by  external  conditions.  This  view  is  substantiated 
by  experiments  with  tetranitromethane.  In  aqueous,  alcoholic,  or 
ethereal  solution,  phloroglucinol  and  ethyl  acetoacetate  develop 
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respectively  a  brownish-red  and  a  golden-yellow  coloration.  The 
enolic  form  of  ethyl  benzylidenebisacetoacetate,  in  the  solid  state  or  in 
solution,  instantly  develops  a  citron-yellow  coloration,  whilst  the 
ketonic  form  remains  colourless  under  similar  conditions,  although  its 
sodium  derivative  produces  an  intense  yellow  coloration. 

Tetranitromethane  acts  as  a  mild  oxidising  agent.  It  converts  quinol 
into  quinhydrone  (nitric  oxide,  nitrous  and  nitric  acids,  but  not  nitro- 
form,  have  been  detected  among  the  products  of  the  reaction), 
and  dimethylaniline  into  crystal- violet.  C.  S. 


Chemistry  of  Amyl  Compounds.  Arthur  Michael  and  Fritz 
Zeidler  ( Annalen ,  1911,  385,  227 — 292). — The  structural  theory 
based  on  a  purely  mechanical  conception  of  valency  does  not  suffice  to 
explain  many  organic  reactions,  in  particular,  that  of  substitution. 
Many  facts  are  known  which  show  that,  for  example,  the  conversion  of 
an  alcohol  into  an  alkyl  halide  by  an  acid  is  not  merely  the  substitution 
of  the  halogen  atom  for  a  hydroxyl  group,  but  must  be  due  to  an 
elimination  of  water  from  the  alcohol  followed  by  the  addition  of 
hydrogen  halide  to  the  olefine  thus  produced.  It  has  been  commonly 
accepted  that  the  elimination  of  water  from  the  alcohol  is  due  to  the 
dehydrating  action  of  the  hydrogen  halide.  The  authors  show,  how¬ 
ever,  that  in  the  series  of  iso  amyl  alcohols  the  production  of  an 
amylene  can  be  effected  at  100°  by  4,5A-dichloroacetic  acid  or  by 
xY/50-hydrochloric  acid,  although  not  by  water  alone ;  they  regard  the 
action  of  an  acid  in  causing  an  elimination  of  water  from  an  alcohol 
as  being  due  to  catalysis,  the  rate  of  formation  of  amylene  being 
faster  the  more  concentrated  the  acid.  This  being  so,  with  the  neces¬ 
sary  consequence  that  the  formation  of  abnormal  substitution  pro¬ 
ducts  must  be  conditioned  by  the  molecular  structure  of  the  alcohol, 
the  two  following  problems  require  solution  :  (1)  which  of  the  several 
isomerides  that  could  be  formed  from  a  given  substance  in  a  re¬ 
action  is  actually  produced ;  (2)  which  of  two  isomerides  that  can  be 
converted  into  the  same  unsaturated  substance  is  the  more  easily 
decomposed.  The  law  of  entropy,  the  “law  of  addition  and  elimina¬ 
tion,”  and  the  thermochemical  structure  law  (Abstr.,  1906,  i,  550; 
1909,  i,  494)  are  applied  in  answering  these  questions.  The  applica¬ 
tion  of  these  laws  leads  to  the  expectations  that  (1)  /J-methyl- 
A^-butylene,  not  /3-methyl-A“-butylene,  will  be  formed  by  the  dehydra¬ 
tion  of  /3-methylbutane-/3-ol ;  ^2)  /3-methylbutane-y-ol  will  yield 

/J-metliyl-A*3- butylene  almost  exclusively  ;  (3)  the  elimination  of  water 
from  /8-methylbutane-S-ol  will  be  more  difficult  than  from  /8-methyl- 
butane-y-ol,  and  from/3-methylbutane-a-ol  more  easy  than  from  /3-methyl- 
butane-S-ol;  (4)  by  the  action  of  hydrobromic  acid,  /3-metbylbutane-/i-ol 
will  yield  onlyr  the  tertiary  bromide,  /3-methylbutane-y-ol  mainly  the 
tertiary  bromide,  /3-methylbutane-8-ol  only  the  primary  bromide,  and 
/3-methylbutane-a-ol  the  primary  bromide,  together  with  a  little  of  the 
tertiary  bromide.  The  experimental  results  show  that  these  expecta¬ 
tions  are  fulfilled  completely  in  practice.  The  ease  with  which  the 
preceding  primary,  secondary,  and  tertiary  isoamyl  alcohols  yield 
amylenes  varies  so  much  that  the  authors  have  based  on  this  property 
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a  method  for  the  detection  of  each  of  these  alcohols  in  mixtures  of  all 
of  them. 

The  remainder  of  the  paper  is  mainly  an  extension  of  Michael  and 
Leupold’s  work  on  the  intramolecular  transformations  of  alkyl 
bromides  (Abstr.,  1911,  i,  250)  to  the  isoamyl  bromides.  0.  S. 

Metallic  Alkyloxides.  E.  Chablay  ( Compt .  rend.,  1911,  153, 
953 — 955.  Compare  Abstr.,  1911,  i,  939). — Further  experimental 
details  are  given  for  the  preparation  of  metallic  alkyloxides  according 
to  the  methods  outlined  in  an  earlier  communication.  Calcium  meth- 
oxide,ethoxide,  isobutyloxide,  and  isoamyloxide  have  thus  been  obtained. 
Barium  methoxide  is  particularly  easy  to  prepare  by  the  interaction  of 
sodium  methoxide  and  barium  nitrate  in  liquid  ammonia  solution.  It 
crystallises  in  slender  needles.  Barium  ethoxide  and  strontium  meth¬ 
oxide  and  ethoxide  have  also  been  prepared.  Lead  methoxide,  ethoxide, 
isobutyloxide,  and  isoamyloxide  were  obtained  by  the  action  of  the 
sodium  alkyloxide  on  lead  iodide  or  nitrate  dissolved  in  liquid  ammonia; 
they  are  exceeding  sensitive  to  the  action  of  heat  or  of  moisture. 

W.  0.  W. 

The  Action  of  Certain  Acid  Chlorides  on  Potassium  Nitrate 
and  the  Formation  of  Acid  Anhydrides.  Otto  Diels  and 
Hakukichi  Okada  ( Ber .,  1911,44,  3333 — 3336). — The  authors  have 
investigated  the  action  of  acetyl  chloride,  chloroacetyl  chloride,  and 
benzoyl  chloride  on  potassium  nitrate,  whereby  they  have  obtained 
good  yields  of  acetic  anhydride,  ehloroacetic  anhydride,  and  benzoic 
anhydride  respectively.  They  consider  that  a  mixed  anhydride  is  first 
formed,  which  subsequently  reacts  with  the  excess  of  acid  chloride  to 
form  the  acid  anhydride.  This  is  supported  by  the  fact  that  acetic 
anhydride  is  obtained  in  93%  yield  by  the  action  of  acetyl  chloride  on 
acetyl  nitrate.  H.  W. 

The  Photochemical  Transformations  of  Solutions  of  Ferric 
Trichloroacetate.  Frans  M.  Jaeger  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1911,  14,  342 — 356). — On  exposure  to  light  a  concentrated 
(32 — 33%  by  weight)  solution  of  ferric  trichloroacetate  is  decomposed, 
carbon  dioxide  being  evolved  and  hexachloroethane  deposited  as  a 
heavy,  white  precipitate.  A  dilute  solution,  owing  to  hydrolysis,  is 
orange-yellow  in  colour,  and  is  not  sensitive  to  light ;  it  becomes 
sensitive,  however,  if  it  is  rendered  colourless  by  the  addition  of  an 
excess  of  trichloroacetic  acid.  No  reaction  takes  place  in  the  dark. 

In  the  presence  of  free  oxygen,  the  separation  of  hexachloroethane 
may  be  prevented  (in  all  cases  it  is  diminished)  by  another  reaction, 
which  gives  rise  to  chlorine,  hydrogen  chloride,  and,  in  the  absence  of 
excess  of  free  acid,  ferric  oxide;  a  little  chloroform  is  also  produced. 
Trichloroacetic  acid  acts  as  an  oxygen  carrier,  the  free  acid  itself  being 
oxidised  with  liberation  of  chlorine. 

The  photochemical  reaction  takes  place  in  blue  light,  less  rapidly  in 
green  light,  and  not  at  all  in  red  or  yellow  light.  The  light  obtained 
from  uviol  lamps  is  convenient  to  use  for  the  reaction.  Rise  in  tem¬ 
perature  first  increases  the  hydrolysis  of  a  solution,  and  then  causes 
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the  liberation  of  carbon  dioxide ;  at  the  same  time,  deposition  of  ferric 
oxide  takes  place  and  some  chloroform  is  formed.  Similarly,  thallous 
tribromoacetate  and  ferric  tribromoacetate  both  give  carbon  dioxide 
and  bromoform. 

When  a  O'fiSA-solution  of  trichloroacetic  acid  is  electrolysed  between 
platinum  electrodes,  hydrogen  is,  at  first,  evolved  continuously  at  the 
cathode,  whereas  a  discontinuous  evolution  of  gas  occurs  at  the  anode. 
After  a  time  an  oily  drop  forms  at  the  surface  of  the  liquid  above  the 
anode,  finally  becoming  of  such  a  size  that  it  breaks  away  from  the 
liquid  surface  and  falls  to  the  bottom  of  the  solution.  The  evolution 
of  hydrogen  ceases  after  a  time.  The  electrolyte  finally  contains 
carbonyl  chloride,  chlorine,  and  hydrochloric  acid  ;  the  oil  formed  was 
trichloromethyl  trichloroacetate  (compare  Kaufler  and  Herzog,  Abstr., 
1909,  i,  870)  ;  it  generally  solidified  at  22°,  and  the  solid  had  m.  p. 
32 — 34°.  The  presence  of  carbonyl  chloride,  etc.,  in  the  electrolyte 
was  probably  due  to  the  decomposition  of  this  ester  by  water,  according 
to  the  equation  :  CC13-C02*CC13  +  H2G  =  CCI3*C02H  +  H Cl  +  COCl2. 

The  author  confirms  the  results  of  Anschutz  and  Emery  (Abstr., 
1893,  i,  188)  that  trichloromethyl  trichloroacetate  is  a  different 
substance  from  pentaehloroethyl  chloroformate,  C1-C02*C2C15. 

Solutions  of  ferric  pentachloropropionate-are  very  sensitive  to  light, 
carbon  dioxide  being  evolved  and  tetrachloroethylene  formed,  probably 
according  to  the  equation  : 

Fe(C02*C2CI5)3  — >  C!02  +  C2CI4  +  Fe(C02-C2Cls)201. 

The  formation  of  hexachloroethane  in  the  photochemical  decomposition 
of  ferric  trichloroacetate  is  possibly  due  to  the  decomposition  of  the 
anion,  thus  :  2CCl3‘CG-0  — >  2C()2  +  C2C16.  T.  S.  P. 

Action  of  Acid  Chlorides  on  Ethyl  Diethoxyacetate.  Bruno 
Mylo  ( Ber .,  1911,  44,  3211 — 3215). — By  the  action  of  phosphorus 
pentachloride  on  ethyl  diethoxyacetate,  ethyl  chloroethoxyacetate , 
OEt,CHCl,C02Et,  is  formed  ;  it  has  b.  p.  79°/12  mm.  On  beatiDg 
with  copper  powder,  it  is  converted  into  ethyl  a/?-diethoxysuccinate, 
C2H2(0Et)2(C02Et)2,  b.  p.  140 — 143°/12'5  mm.  In  the  above  reaction 
phosphorus  pentachloride  may  be  replaced  by  thionyl  chloride,  acetyl 
bromide  or  chloride.  Ethyl  diethoxyacetate  and  acetyl  bromide  give 
rise  to  ethyl  ethoxybromoacetate,  b.  p.  90 — 91 ‘5°/ 11  mm.  When  acetyl 
chloride  is  used,  a  little  copper  bronze  is  required  as  a  catalyst. 
Benzoyl  chloride  reacts  with  the  acetal  in  presence  of  zinc  chloride, 
but  the  reaction  is  obscured  by  secondary  changes.  E.  E.  A. 

The  Optically  Active  Dibromosuccinic  Acid.  Bror  Holm- 
berg  {Svensk  Kem.  Tidskr.,  No.  5,  1911,  Keprint,  5  pp.  Compare 
Abstr.,  1911,  i,  767.) — The  author  has  shown  that  r-a/?-dibromo- 
succinic  acid  is  obtained  by  addition  of  bromine  to  maleic  acid  or 
maleic  anhydride,  whilst  meso-a/J-dibromosuccinic  acid  is  formed  by 
direct  bromination  of  succinic  acid  or  by  addition  of  bromine  to 
fumaric  acid. 

r-ayS-Dibromosuccinic  acid  was  resolved  by  means  of  cinchonine. 
A  crystalline  salt,  2Cl9H220N2,C4H204Br2,6H20,  sepai-ates  when 
aqueous  solutions  of  cinchonine  nitrate  and  sodium  a/?-dibromosuccin- 
ate  are  mixed.  Erom  this  salt,  £-a/?-dibromosuecinic  acid  m.  p, 
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152 — 154°  (decomp.),  was  isolated.  In  ethyl  acetate  it  has  [a]“  -  101 ’4°, 
which  remained  unchanged  during  two  days.  In  ether  it  has 
Wd  —  105 ‘4° ;  in  water,  -48*3°.  After  nine  days  this  value 

had  decreased  to  [a]o  -  20*15°.  Further  purification  was  effected  by 
dissolving  this  acid  in  a  mixture  of  ethyl  acetate  and  carbon  tetra¬ 
chloride.  After  removal  of  a  crop  of  less  active  acid,  the  filtrate,  on 
evaporation,  left  a  residue  of  ?-aeid,  m.  p.  152 — 153°,  which  had 
[a]u  -  137*6°  in  ethyl  acetate.  This  was  the  most  highly  active  acid 
obtained  by  the  author. 

Impure  (i-a/Jdibromosuceinie  acid  was  obtained  from  the  filtrate 
from  the  original  cinchonine  salt.  The  crude  acid  had  [a]^  +  84*9°  in 
ethyl  acetate.  When  purified  in  the  manner  adopted  for  the  £-acid, 
it  had  m.  p.  151 — 153°,  and  [a]^  +  126*3°  in  ethyl  acetate. 

Attempts  to  resolve  r-a/3-dibromosuccinic  acid  by  means  of  quinine 
were  less  successful. 

meso-Dibromosuccinic  acid  could  not  be  resolved  by  means  of 
morphine  or  brucine.  H.  W. 

Preparation  of  Esters  of  Orthotrithioformic  Acid.  Josef 
Houben  and  Karl  M.  L.  Schultze  (Ber.,  1911,  44,3235 — 3241). — 
Esters  of  thiolformic  acid  should  be  formed  by  direct  formylation  of 
the  mercaptans,  according  to  the  equation  : 

R'SH  +  H-C02H  =  H-CO-SR  +  H20. 

Owing  probably  to  the  fact  that  the  ester  produced  contains  the 
aldehyde  group,  the  reaction  proceeds  further,  with  the  formation  of 
esters  of  orthotrithioformic  acid  : 

R-S-CHO  +  2R-SH  =  R  -  S-CH(SR)2  +  H20. 

The  reaction  is  readily  carried  out  by  heating  the  mercaptan  with 
anhydrous  formic  acid  under  reflux  for  some  time  ;  in  the  case  of 
methyl  mercaptan,  the  reaction  mixture  is  kept  in  a  sealed  tube  for 
forty-eight  hours  at  the  ordinary  temperature. 

Methyl  orthotrithio for  mate,  C!H(SMe)3,  is  a  colourless  oil,  b.  p. 
96°/9  mm.,  220°/760  mm.  (decomp.),  which  becomes  yellow  on  warming  ; 
it  solidifies  at  16°.  The  odour  is  characteristic,  but  by  no  means 
disagreeable.  The  solution  in  chloroform  decolorises  bromine  at  first, 
but  further  addition  of  bromine  leads  to  the  evolution  of  hydrogen 
bromide  and  the  formation  of  a  brownish-red  coloration,  which  is  not 
due  to  bromine.  Ethyl  orthotrithioformate  has  b.  p.  124 — 125°/ 
11  mm., 235°/760  mm.  (decomp.);  the  odour  is  only  slight,  the  ester  being 
purer  than  that  prepared  by  Holmberg  (Abstr.,  1907,  i,  474).  Benzyl 
orthotrithioformate  has  m.  p.  102*5°.  It  can  be  prepared  by  using 
oxalic  acid  in  place  of  formic  acid,  carbon  dioxide  being  first  evolved, 
p -Toly l  orthotrithioformate,  HC(S,C6H4Me)3,  forms  snow-white  crystals, 
m.  p.  109°.  a  ’Naphthyl  orthotrithioformate ,  HC(S*C10Hl7)3,  has  m.  p. 
134°.  Ou  exposure  to  light,  it  gradually  becomes  pale  green  in 
colour.  Allyl  orthotrithioformate  could  not  be  obtained  pure. 

T.  S.  P. 

Carbithionic  Acids.  V.  Preparation  of  New  Esters  of 
Carbithionic  Acid  and  of  Etbyl  Chlorocarbithionate.  Josef 
Houben  aod  Karl  M.  L.  Schultze  (Ber.,  1911,  44,  3226 — 3234). — 
The  ethyl  esters  of  the  carbithionic  acids  are  readily  obtained  by  the 
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action  of  ethyl  sulphate  on  aqueous  solutions  of  the  acids  prepared 
by  the  action  of  carbon  disulphide  on  the  organo-magnesium  compounds 
(compare  Abstr.,  1906,  i,  847  ;  1907,  i,  382,  474).  The  method  of 
preparation  is  similar  to  that  described  for  the  methyl  esters,  but  the 
esterification  with  ethyl  sulphate  does  not  take  place  so  readily  as 
with  methyl  sulphate,  it  being  necessary  to  warm  for  some  time  on 
the  water-bath.  Moreover,  excess  of  ethyl  sulphate  does  not  produce 
decomposition  to  the  same  extent  as  methyl  sulphate,  so  that  in  the 
treatment  of  the  reaction  mixture  it  is  not  usually  necessary  to 
decompose  the  excess  of  ethyl  sulphate  with  steam.  The  yields 
obtained  are  generally  small,  except  in  the  case  of  a-naphthylcarbithionic 
esters,  where  they  amount  to  40 — 43%. 

Ethyl  methylcarbithionate  ( ethyl  dithioacetate),  CH3*CS2Et,  is  an 
intense  yellow  liquid,  possessing  an  odour  somewhat  similar  to  that 
of  ethyl  acetate.  It  has  b.  p.  42 — 43°/ll  mm.,  D}6  1-036,  and 
is  rapidly  oxidised  by  the  air  or  oxidising  agents.  With  mineral 
acids  or  aqueous-alcoholic  sodium  hydroxide,  it  gives  acetic  acid  and 
mercaptan. 

Ethyl  ethylccirbithionate  (ethyl  dithiopropionate ),  C2H5*CS2Et,  has 
b.  p.  60 — 61°/10  mm.  It  is  a  yellow  liquid  with  a  pronounced, 
characteristic  odour.  Methyl  phenylcarbithionate  (methyl  dithio- 
benzoate),  C6H5*CS2Me,  was  obtained  in  a  slightly  purer  condition  than 
the  specimen  prepared  by  Hohn  and  Bloch  (Abstr.,  1910,  i,  256),  and 
had  b.  p.  141 — 142°/ 12  mm.  At  the  temperature  of  liquid  air  it 
forms  a  flesh-coloured,  solid  mass.  Methyl  a-naphthylcarbithionate 
(methyl  dithio-a-naphthoale),  C10H7,CS2Me,  forms  orange-yellow  needles, 
which  melt  to  a  dark  red  oil  at  54°,  b.  p.  210°/15  mm.  It  is  quite 
stable  in  the  air,  as  also  is  ethyl  a-naphthylcarbithionate  (ethyl  dithio-a- 
naphthoate ),  C]0H7*CS2Et,  which  forms  orange-yellow  crystals,  melting 
to  a  dark  red  oil  at  39 — 40°.  Both  these  esters  are  stable  towards 
dilute  and  concentrated  hydrochloric  acid,  but  are  decomposed  in  the 
usual  way  by  aqueous-alcoholic  sodium  hydroxide. 

Ethyl  chlorocarbithionate  (ethyl  ehlorodithioformate),  Cl*CS2Et,  is 
obtained  by  the  gradual  addition  (lasting  twenty-four  hours)  of 
thiocarbonyl  chloride  (25  grams)  to  a  solution  of  ethyl  mercaptan 
(13‘5  grams)  in  carbon  disulphide  (75  c.e.),  and  fractionation  of  the 
reaction  mixture,  after  further  keeping  for  two  days,  under  diminished 
pressure.  It  forms  an  intense  reddish-yellow  oil,  which  excites  to 
tears  and  has  a  penetrating  odour,  b.  p.  80 — 81°/19  mm.  and 
74 — 75°/15  mm.  It  is  stable  when  kept  away  from  air  and  moisture. 
It  reacts  with  amino-acids ;  for  example,  on  shaking  with  an  aqueous 
solution  of  potassium  anthranilate,  a  red  oil  is  formed,  which  rapidly 
crystallises,  and  is  probably  CC^H’CgH^NH’CS^t.  With  organo- 
magnesium  compounds,  it  reacts  according  to  the  equation  : 

RMgX  +  Cl'CS2Et  =  R'CSgEt  +  ClMgX. 

W'ith  a  solution  of  sodium  iodide  in  acetone,  it  gives  the  corresponding 
iodo-compound.  When  reduced  with  potassium  arsenite  in  alkaline 
solution,  a  brown  oil  is  obtained,  which,  on  fractional  distillation, 
gives  a  light  yellow  oil  with  b.  p.  131 — 132°/19  mm.  and  1 1 5°/ 1 1  mm. 
The  composition  corresponds  with  that  of  ethyl  thioformate 
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(H*CS2Et),  but  the  high  boiling  point  indicates  that  it  is  probably 
a  polymeride  of  that  substance. 

In  the  preparation  of  ethyl  chlorocarbithionate,  a  by-product, 
b.  p.  115 — 125°/19  mm.,  is  obtained,  especially  if  the  reaction 
mixture  is  not  too  strongly  diluted  with  carbon  disulphide,  which 
is  probably  ethyl  trithiocarbonate.  T.  S.  P. 

a-Bromoacraldehyde.  Robert  Lespieau  ( Compt .  rend.,  1911, 
153,  951 — 953). — Pyrazole  is  produced  when  a-bromoacraldehyde  is 
added  to  a  solution  of  hydrazine  hydrate.  The  aldehyde  does  not 
unite  with  hydrogen  cyanide  unless  a  trace  of  potassium  cyanide  is 
present,  when  the  action  becomes  violent.  Hydrolysis  of  the  resulting 
nitrile  leads  to  formation  of  [3-bromo-a-hydroxy-k.P-butenoic  acid, 
CH2ICBr‘CH(0H)*C02H,  m.  p.  119 — 120°;  the  potassium  salt  is  very 
deliquescent;  the  ethyl  ester  has  b.  p.  216 — 217°/750  mm. 

fifiy-Tribromo-a-hydroxybutyric  acid,  CH2Br*GBr2,0H(OH)*CO2H, 
obtained  by  the  action  of  bromine  on  the  foregoing  unsaturated  acid, 
has  m.  p.  140 — 141°.  The  high  boiling  residue  from  the  distillation 
of  a-bromoacraldehyde  yields  a  nitrile  under  the  above-mentioned 
conditions.  On  hydrolysis  a  mixture  of  acids  is  obtained,  from  which 
crystals,  m.  p.  104 — 105°,  have  been  isolated ;  they  probably  consist 
of  fiyy-tribromo-a-hydroxybutyric  acid,  which  arises  from  the  presence 
of  /3yy-tribromopropionaldehyde  in  the  original  aldehyde. 

W.  O.  W. 

Attempt  at  the  Direct  Preparation  of  Tetrolaldehyde. 
Paul  L.  Yiguier  {Compt.  rend.,  1911,  153,  955 — 957). — In  the 
expectation  of  obtaining  tetrolaldehyde,  diethylformamide  (1  mol.)  was 
treated  with  the  magnesium  derivative  of  bromopropinene  (1  mol.). 
After  the  usual  treatment,  the  product  was  found  to  consist  of 
unaltered  amide  with  b-diethylamino-^^-heptadi-inene, 
CMe:OCH(NEt2)*C:CMe, 

an  oily  liquid,  b.  p.  99 — 99'5°/14  — 15  mm.,  DJ8  0‘871,  wi>  1477.  The 
picrate  occurs  in  slender  needles,  m.  p.  169°;  the platinichloride  crystal¬ 
lises  with  2H20,  and  decomposes  at  120°;  the  ethiodide  decomposes  at 
148—150°. 

When  the  magnesium  derivative  of  bromopropinene  is  treated  with 
excess  of  ethyl  formate,  b-hydroxy-^-heptadi-inene, 
CMe:C-CH(OH)-C:CMe, 

results  instead  of  the  expected  aldehyde.  This  substance  resembles  boric 
acid  in  appearance,  and  has  m.  p.  105 — 106°.  The  required  aldehyde 
appears  to  be  produced  when  the  sodium  derivative  of  propinene 
is  treated  with  ethyl  formate,  but  the  reaction  is  so  slow  that  decom¬ 
position  occurs  and  no  definite  product  can  be  isolated.  W.  O.  W. 

Catalytic  Reactions  at  High  Pressures  and  Temperatures. 
XXIII.  Hydrogenation  of  Acetone  in  the  Presence  of  Copper 
Oxide  and  Zinc  Dust.  Wladimir  Ipatieff  and  G.  Balatschinsky 
( Ber .,  1911,  44,  3459 — 3461). — The  action  of  zinc  dust  and  of  copper 
oxide  as  catalysts  on  the  hydrogenation  of  acetone  under  pressure  has 
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been  investigated  (compare  Abstr.,  1907,  i,  828).  An  iron  tube  was  used, 
the  temperature  being  280 — 300°,  it  having  been  proved  that  iron  has 
no  catalytic  effect  at  300°.  The  initial  pressure  of  the  hydrogen  was 
100 — 130  atmospheres. 

With  copper  oxide  as  catalyst  the  resulting  product  contains  65% 
of  isopropyl  alcohol,  whilst  the  percentage  when  zinc  is  used  is 
about  50%. 

Tt  was  also  shown  that  with  initial  hydrogen  pressures  of  40  atmo¬ 
spheres,  isopropyl  alcohol  gives  acetone  and  hydrogen  at  300°,  with 
zinc  dust  as  catalyst.  Also,  with  acetone  and  copper  oxide,  condensa¬ 
tion  products  of  an  un saturated  character  are  formed.  Thus  the 
reaction  :  CHMe2*OH  H2  +  COMe2  is  reversible  in  the  presence 
of  zinc  dust  or  copper  oxide.  T.  S.  P. 

The  Electrolytic  Reduction  of  Ketones.  Julius  Tafel  [with 
Wilhelm  Schepss]  ( Zeitsch .  Elelctrochem.,  1911,  17,  972 — 976.  Compare 
Abstr.,  1911,  i,  784). — Acetone  and  methyl  ethyl  ketone  are  readily 
reduced  electrolytically  to  the  corresponding  saturated  hydrocarbons 
at  a  cadmium  cathode  in  sulphuric  acid  solution.  With  the  higher 
aliphatic  ketones,  for  example,  methyl  isoamyl  ketone,  similar  results 
can  only  be  obtained  with  very  high  current  densities  (compare  Abstr., 
1909,  i,  766). 

Similar  results  are  obtained  with  mercury  and  lead  cathodes  in  the 
case  of  acetone,  but  the  yield  of  propane  is  not  so  great,  owing  to  side 
reactions,  such  as,  in  the  case  of  lead  cathodes,  the  formation  of  iso¬ 
propyl  alcohol,  pinacone,  and  lead  alkyls. 

isoPropyl  alcohol  does  not  undergo  reduction  under  conditions  which 
lead  to  the  formation  of  propane  from  acetone.  T.  S.  P. 

The  Action  of  Chlorine  on  Hexonic  Acids  (Hexonsauren) 
[Maltol].  Paul  Deeverhoff  (Chem.  Zeit.,  1911,  35,  1323). — The 
substance  (maltol;  compare  Abstr.,  1910,  i/225,  544)  which  is  formed 
when  moist  malt,  etc.,  is  heated,  is  decomposed  by  chlorine,  2  molecules 
of  the  substance  yielding  first  salicylic  acid  and  then  phenol.  Traces 
of  maltol  are  present  in  certain  dark-coloured  beers,  and  may  he 
detected  by  adding  a  very  small  quantity  of  chlorine  to  the  beer,  an 
odour  of  phenol  being  produced  immediately.  W.  P.  S. 

Degradation  of  isoRhodeose.  Emil  Votocek  and  Cyrill  Krauz 
(Eer.,  1911,  44,  3287 — 3290). — The  configuration, 

OH  H  OH 

CHO’C - C - C-CH(OH)-CH3, 

H  OH  H 

previously  assigned  to  isorhodeose  (Abstr.,  1911,  i,  354)  has  now  been 
confirmed  by  oxidation  of  the  sugar  with  bromine  to  isorhodeonic  acid, 
treatment  of  the  calcium  salt  of  this  with  hydrogen  peroxide  and  iron, 
and  oxidation  of  the  methyltetrose  formed  with  nitric  acid  to  tartaric 
acid.  The  modification  formed  is  shown  to  be  /-tartaric  acid, 

H  OH 

C02H-C - C-C02H. 


E.  F.  A. 
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Behaviour  of  Sucrose  and  its  Decomposition  Products 
on  Heating.  IV.  Reducing  Substances  in  the  Refinery 
Products.  J.  E.  Duschsky  ( Zeitsch .  ver.  deut.  Zuckerind .,  1911, 
989 — 1005.  Compare  Abstr.,  1911,  i,  769). — In  the  refinery,  sugar 
solutions  are  only  exposed  to  a  high  temperature  for  a  relatively  short 
time,  but  undergo  protracted  treatment  at  lower  temperatures.  The 
formation  of  reducing  substances  has  been  followed  quantitatively  in 
great  detail  throughout  every  stage  of  the  process. 

In  the  melting  department  there  is  an  increase  of  reducing  substance 
which  is  greatest  when  the  crude  sugar  is  dissolved  in  waste  water, 
and  least  when  dissolution  is  effected  in  pure  water. 

There  is  a  considerable  increase  of  reducing  substance  in  a  relatively 
short  time  when  the  syrup  is  left  at  a  high  temperature  in  the  boilers 
of  the  melter.  The  filtration  of  the  syrup  through  bone  charcoal 
does  not  cause  any  increase  in  the  reducing  substances.  During 
the  boiling  of  the  raffinade  syrup  there  is  no  noticeable  increase 
in  the  reducing  substances ;  the  same  applies  to  the  interval  during 
crystallisation  and  subsequent  drying  of  the  crystals.  E.  F.  A. 

Sugar  Solutions  and  Lime.  P.  J.  H.  von  Ginneken  ( Proc . 
K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  442 — 461.  Compare 
Claasen,  Abstr.,  1911,  i,  606) — From  the  point  of  view  of  the  phase 
rule  the  author  first  gives  a  theoretical  discussion  of  the  phenomena 
which  are  likely  to  be  observed  in  systems  containing  the  three 
components :  lime,  sugar,  and  water.  Details  are  then  given  of 
experiments  on  the  decomposition  of  the  trisucrate,  and  on  the  posi¬ 
tion  of  the  eutectic  line  at  80°.  The  solubility  of  calcium  hydroxide 
in  sugar  solutions  of  varying  concentrations  at  80°  was  also 
determined. 

The  results  obtained  are  applied  to  the  explanation  of  various 
well-known  facts.  T.  S.  P. 

Methylethylammonium  Chlorides.  John  E.  Mackenzie  (J.  pr. 
Chem.,  1911,  [ii],  84,  549 — 554). — For  the  purpose  of  a  comparative 
study  of  their  toxic  actions,  the  methylethylammonium  chlorides 
intermediate  between  tetramethyl-  and  tetraethyl-ammonium  chloride 
have  been  prepared  by  the  direct  interaction  of  an  amine  and  an  alkyl 
cnloride  in  alcoholic  solution  at  40 — 60°.  C.  S. 

The  Behaviour  of  Certain  Hydroxides  towards  Solu¬ 
tions  of  Alkylenediamines.  Wilhelm  Traube  ( Ber 1911,  44, 
3319 — 3324). — Whilst  copper  hydroxide  is  only  slightly  soluble  in 
aqueous  solutions  of  primary  aliphatic  amines  and  insoluble  in 
solutions  of  secondary  aliphatic  amines,  it  dissolves  readily  in  aqueous 
solutions  of  aliphatic  diamines.  Whether  in  concentrated  or  dilute 
solution,  two  molecules  of  ethylenediamine  were  found  to  dissolve  one 
molecule  of  copper  hydroxide.  The  formula,  [Cu(C2H8N2)2](OH).2, 
is  ascribed  to  the  compound  so  formed,  which  could  not,  however,  be 
obtained  in  the  solid  state.  The  solutions  have  a  deep  bluish-violet 
colour,  absorb  oxygen  from  the  air,  and  readily  dissolve  cellulose. 
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A  similar  reaction  occurs  with  propylenediamine  and  copper 
hydroxide. 

The  hydroxides  of  nickel,  cobalt,  zinc,  and  cadmium,  and  the  oxides 
of  silver  and  mercury  are  also  soluble  in  solutions  of  alkylenediamines. 
The  respective  formulae,  [Ni(C2H8N2)3](OH)2,  [Zn(C2H8N2)6](OH)2,  and 
[Ag(C2H8N'2)3]OH,  have  been  assigned  to  the  nickel,  zinc,  and  silver 
complexes. 

The  solutions  were  prepared  by  shaking  the  metallic  hydroxide,  or 
oxide  in  the  case  of  silver,  with  aqueous  solutions  of  ethylenediamine. 
The  solutions  containing  zinc  and  nickel  were  found  to  be  more  readily 
obtained  by  shaking  the  metal  with  aqueous  ethylenediamine  in  the 
presence  of  oxygen.  H.  W. 


The  Asymmetric  Cobalt  Atom.  III.  and  IV.  Alfred 
Werner  (Ber.,  1911,  44,  3272—3278,  3279— 3284).— III.— The 
present  paper  deals  with  the  resolution  of  1  : 2-chloronitrodi 

ethylenediaminecobaltic  salts, 

merides.  Theoretically,  the  optical  isomerism  of  these  salts  is  of  the 
same  type  as  that  of  1  :  2-chloroamminediethylenediaminecobaltic 

‘Cl 


rci  ~i 

LNO  en2  0P^ca,l  iso' 


salts. 


FT3N  Co  en2 


,]cia.  dealt  with  in  the  first  paper  oF  this  series 

(Abstr.,  1911,  i,  613),  except  that  two  acid  groups  are  now  in  direct 
combination  with  the  cobalt  atom,  so  that  the  complex  is  univalent. 

Although  the  1  :  2-chloronitrodietbylenediaminecobaltic  salts  show  a 
great  tendency  to  form  aquo-salts  in  aqueous  solution,  it  was  found 
possible  to  resolve  them  by  means  of  the  silver  camphorsulphonates. 
The  least  soluble  isomerides  are  Z-chloronitrodiethylenediamine- 
cobaltic  d-  camphorsulphonate  and  d  -  chloronitrodiethylenediamiue- 
cobaltic  Z-bromocamphorsulphonate  and  from  these  the  iodides  could 
be  obtained  by  means  of  sodium  iodide.  Owing  to  the  formation  of 
aquo-salts,  however,  it  was  difficult  to  obtain  the  active  isomerides  in 
quantity  by  this  method.  Much  better  results  were  obtained  by  a 
method  similar  to  that  used  in  the  resolution  of  chromium  compounds 
(Abstr.,  1911,  i,  960).  When  d-ammonium  camphorsulphonate  or 
.f-ammonium  bromocamphorsulphonate  is  added  to  a  freshly  prepared, 
saturated  solution  of  1 :2-chloronitrodiethylenediaminecobaltic  chloride, 
crystals  of  1  -chloronitrodiethylenediaminecobaltic  d- camphorsulphonate 
or  of  d-chloronitrodiethylenediaminecobaltic  d - bromocamph orsulphonate 
are  deposited  in  a  pure  condition  after  a  short  time.  From  these 
the  corresponding  chlorides  can  be  obtained  by  solution  in  concentrated 
hydrochloric  acid  and  precipitation  with  alcohol. 

The  active  chloronitrodiethylenediaminecobaltic  salts  show  the 
phenomenon  of  mutarotation.  The  initial  rotation  gradually  increases, 
the  colour  of  the  solution  at  the  same  time  changing  from  red  to 
yellow,  owing  to  the  formation  of  cis-nitroaquo-salts,  in  accordance 

^Co  eo2  J  Cl  +  H20  -  Co 

Also,  by  interaction  with  sodium  nitrite  they  can  be  transformed 
without  loss  into  the  dinitro-salts,  and  the  dinitro-perchlorates  so 
obtained  have  [a]D  +  39°  and  —40°  in  a  1%  solution,  which  is  the 


with  the  equation  : 
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same  as  that  obtained  with  the  active  dinitro-salts  obtained  by  direct 
resolution  (Abstr.,  1911,  i,  838). 

d-  and  1-1  :  2 -Chloronitrodiethylenediaminecobaltic  chlorides , 

rci 


NOo  c°  en2 


have  [a]D  + 
hydrochloric 
[a]D  ±25°; 
the  aqueous 
increases  to 


Cl, 


20°  and  -  21  *5°  respectivel)\  In  50%  (by  volume) 
acid  solution  they  have  [a]c  +  16°  and  —  1 6‘5°,  and 
the  hydrochloric  acid  solution  is  more  stable  than 
solution.  In  aqueous  solution  the  rotation  gradually 
[a]t;  +  31°  and  -35°,  [a]D  +  52°  and  -48°,  owiDg 


to  the  formation  of  the  d- 


chlorides, 


~H 


2^  rjo  ah 

N0o  2 


Cl. 


and  l-nitroaquodiethylenediaminecobaltic 
From  these  solutions  potassium  iodide 


precipitates  a  periodide,  from  which  the  active  iodide  can  be  isolated. 
After  keeping  for  weeks,  the  solutions  become  inactive. 

1-1  : 2-Nitrothiocyanatodiethylenediaminecobaliic  chloride, 

N00 


is  obtained  from  the 
thiocyanate.  It  has  [a] 

enediaminecobaltic  nitrate, 


SON  C°  en2 


:]ci, 


chloronitro-salt  by  interaction 
-50°,  [a]D  -  84°. 

Cl 


lN02  Co  en2 


with  potassium 
1  -C  hloronitrodiethyl- 

N03,  is  prepared  from  the 

chloride  by  interaction  with  nitric  acid.  It  has  [a]c  -  10°,  [a]u  —  36-5°. 

IV. — The  1  :2-dichlorodiethylenediaminecobaltic  salts,  [Cl2  Co  en2]X, 
are  of  the  same  type  as  the  corresponding  dinitro-salts  (Abstr.,  1911, 
i,  838),  and  can  be  resolved  into  the  optical  isomerides.  Owing  to  the 
ready  formation  of  the  chloroaquo-  and  diaquo-salts  in  aqueous  solution, 
the  resolution  is  best  accomplished  by  means  of  d-  and  ^-ammonium 
bromocamphorsulphonates,  the  method  used  being  similar  to  that  just 
described.  The  least  soluble  salts  are  1  -dichlorodiethylenediamine- 
cobaltic  d-bromocaniphorsulphonate  and  d-dichlorodiethylenediamine- 
cobaltic  \-bromocamphorsulphonate.  From  these  salts  the  chloride, 
bromide,  and  nitrate  are  readily  obtained  by  treatment  with  the 
appropriate  acids.  The  sulphate  and  dithionate  are  prepared  from  the 
chloride  by  reaction  with  ammonium  sulphate  and  sodium  dithionate, 
respectively.  The  optical  rotations  (for  white  light)  of  these  salts 
are  as  follows  : 


Chloride 

[«]■ 

f  +184* 

\  -200 

[M]. 

+  558° 

-607 

Sulphate 

[«]• 

(  +180° 

[  -182 

[M]. 

+  536° 
-540-5 

Bromide 

/  +168° 

\  -176 

+  554° 

-581 

Dithionate 

l  +160° 

|  -164 

+  542* 
-556 

Nitrate 

/  +164° 

\  -164 

+  511° 

-511 

The  above  values  are  not  very  accurate,  owing  to  the  fact  that  the 
rotations  of  the  aqueous  solutions  diminish  very  rapidly,  generally 
becoming  zero  after  about  three  hours.  The  solid  salts  preserve  their 
activity  unchanged,  so  that  the  racemisation  in  solution  must  be 
referred  to  the  action  of  the  solvent,  which  forms  chloroaquo-  and 
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diaquo-salts.  The  exact  process  of  racemisation  cannot  be  given  as 
yet.  In  some  cases  the  chlorine  atoms  in  the  complex  can  be  replaced 
by  other  acid  radicles  without  loss  of  activity;  for  example,  with 
potassium  carbonate,  an  active  carbonatodiethylenediaminecobaltic 
salt  is  formed,  which  is  readily  isolated  from  some  inactive  salt 
produced  at  the  same  time  ;  the  salt  rotates  in  a  direction  opposite  to 
that  of  the  dichloro-salt  from  which  it  was  made.  In  other  cases  the 
replacement  of  the  chlorine  atoms  in  the  complex  gives  inactive  salts, 
for  example,  inactive  1  : 2-hydroxyaquo-  and  1  :  2-dinitro-diethylene- 
diaminecobaltic  salts. 

Racemic  1  : 2-dichlorodiethylenediaminecobaltic  chloride  is  best 
prepared  as  follows :  Finely  powdered  carbonatodiethylenediamine- 
cobaltic  chloride  is  heated  on  the  water-bath  with  a  saturated  solution 
of  hydrogen  chloride  in  absolute  alcohol  until  the  red  colour  of  the 
salt  changes  to  violet.  The  violet  salt  is  collected  and  digested  at  the 
ordinary  temperature  with  successive  portions  of  aqueous  alcohol 
(1:1)  until  the  filtrate  is  no  longer  coloured  green,  but  violet.  The 
salt  is  then  washed  with  absolute  alcohol  and  ether. 

1  -  Dichlorodiethylenediaminecobaltic  d  -  bromocamphorsulphonate, 
[Cl2Co  enjOgS’C^H^OBr,  forms  violet  crystals,  and  has  [M]  -414°. 
The  corresponding  d-l-sa^  has  [M]  +  381°.  Active  1  -dichlorodiethyl- 
enediaminecobaltic  chlorides,  YC1,H20,  where  Y  =  [Cl2  Co  en2],  crystal¬ 
lise  in  violet -coloured  leaflets.  The  active  bromides,  YBr,  fcwm  crystals, 
which  are  coloured  almost  indigo-blue.  The  active  nitrates,  YN03, 
give  small,  violet  crystals  ;  those  of  the  sulphates ,  Y2S04,  are  coloured 
dark  violet,  whilst  those  of  the  dithionates,  Y2S2O0,H2O,  are  light 
violet  in  colour.  T.  S.  P. 


Action  of  Sodium  Hypochlorite  on  Hexamethylene¬ 
tetramine.  Marcel  Delepine  (Bull.  Soc.  cliim.,  1911,  [iv],  9, 
1025 — 1029). — Sodium  hypochlorite  reacts  with  aqueous  solutions  of 
hexamethylenetetramine  to  form  A-dichloropentamethylenetetramine, 
but  in  presence  of  acetic  acid  gives  A-trichlorotrimethyJenetriamine 
(1  :  3  : 5-trichlorohexahydrotriazine),  which  is  isomeric  with  Cross, 
Bevan,  and  Bacon’s  methylenechloroamine  (Trans.,  1910,  97,  2404). 

TX-Dichloropentamethylenetetr amine ,  CSH10N4C12,  crystallises  in  bril¬ 
liant  lamellae  from  water,  or  in  octahedra  from  ether,  possesses  the  odour 
peculiar  to  compounds  containing  chlorine  and  nitrogen,  is  sparingly 
soluble  in  water,  and  moderately  so  in  ether  or  benzene,  and  deflagrates 
at  78 — 82°,  giving  an  odour  of  carbylamines.  It  can  be  kept  for  long 
periods  in  sealed  tubes,  but  decomposes  in  the  course  of  a,  few  days  on 
exposure  to  air,  forming  ammonium  chloride  and  hexamethylene¬ 
tetramine  hydrochloride.  With  sodium  hydroxide  in  alcohol,  ammonia 
is  produced,  and  the  chlorine  is  removed  as  alkali  chloride. 

1  :  3  : 5-Triehlorohexahydrotriazine  (Abstr.,  1899,  i,  326), 


CH.< 


•NCI— CH, 

2  ^nci— ch; 


■>NC1, 


crystallises  in  brilliant  needles,  has  a  slight  odour  of  chlorine,  is  nearly 
insoluble  in  water,  but  solublein  alcohol  or  chloroform,  and  deflagrates  at 
78°,  evolving  fumes  having  the  odour  of  hydrogen  cyanide  and  carbyl¬ 
amines,  and  leaving  a  residue  of  ammonium  chloride.  It  decomposes  in 
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air,  or  when  kept  in  solution  in  organic  solvents.  With  sodium  hydroxide 
in  alcohol,  it  yields  ammonia  and  sodium  chloride,  and  the  residue  on 
distillation  with  a  dilute  acid  gives  formic  acid  :  this  decomposition 
appears  to  take  place  in  accordance  with  the  equations : 

(1)  (CH2:NC1)3  +  3NaOEt  =  3NaCl  +  3CH(NH)*OEt ; 

(2)  CH(NH)*OEt,  +  2Ho0  =  H-C02H  +  EtOH  +  NH3. 

T.  A.  H. 

Condensation  of  Amino-acids  in  Presence  of  Glycerol :  cyclo- 
Glycylglycines  and  Polypeptides.  Louis  C.  Maillard  (Compt. 
rend.,  1911,  153,  1078 — 1080). — Attempts  to  prepare  glycerides  of 
amino-acids  have  proved  unsuccessful.  Glycine  is  converted  into 
diketopiperazine  by  heating  with  four  or  five  times  its  weight  of  glycerol 
for  some  hours.  The  yield  of  the  pure  anhydride  is  80%.  Other 
condensation  products  are  also  formed  under  these  conditions ;  tri- 
glycylglycine  occurs  as  an  intermediate  product,  but  this  in  turn  loses 
water,  forming  the  anhydride,  together  with  pentaglycylglycine  and  a 
brown  oxidation  product.  The  yield  of  polypeptides  is  greatly  increased 
by  employing  a  smaller  proportion  of  glycerol.  By  the  same  method 
sarcosine  and  alanine  have  been  transformed  into  their  cyclic  anhydrides, 
and  leucine  into  leucinimide.  The  reaction  appears  to  be  general,  and 
can  be  applied  to  the  preparation  of  mixed  anhydrides.  It  probably 
involves  formation  of  an  unstable  glyceride,  which  decomposes,  losing 
glycerol  and  water.  The  suggestion  is  made  that  the  synthetic  reactions 
effected  by  enzymes  are  of  this  type. 

The  author  proposes  to  use  the  prefix  cyclo  for  the  anhydrides  of 
amino-acids ;  thus  diketopiperazine  is  termed  cycZoglycylgiycine,  and 
the  condensation  product  of  tyrosine  and  leucine  becomes  cyclo- 
tyrosyl-leucine.  W.  O.  W. 

Synthesis  of  Amino-acids.  IX.  Racemic  Arginine 
(a-  Amino-S-guanidino-rc- valeric  Acid)  and  the  Isomeric 
3-Amino-a-guanidino-rc-valeric  Acid.  Soren  P.  L.  Sorensen, 
Margrethe  Hoyrup,  and  A.  C.  Andersen  ( Zeitsch .  physiol.  Chem., 
1911,  76,  44 — 94.  Compare  Abstr.,  1910,  i,  227). — In  part  already 
published. 

When  ornithuric  acid  is  treated  with  warm  concentrated  hydro¬ 
chloric  acid,  pure  S-monobenzoylornithine, 

C0Ph-NH-0H2-CH2-CH2-CH(NH2)'C02H, 
is  obtained.  On  boiling  ornithuric  acid,  however,  with  iV/5-barium 
hydroxide,  the  product  is  a-monobenzoylornithine, 

NH2-CH2-CH2-CH2-CH(NH-C0Ph)-C02H. 

Under  suitable  experimental  conditions  the  yield  of  both  these 
compounds  is  satisfactory. 

When  the  amino-group  is  eliminated,  a-monobenzoylornithine  is 
converted  into  8- hydroxy-a-benzoylamino-ra- valeric  acid, 
0H-CH2’CH2-CH2-CH(NH-C0Ph)-C02H, 
whilst  8-monobenzoyfornitIiine  yields  a-hydroxy-8-benzoylamino-w- 
valeric  acid.  When  the  benzoyl  group  is  eliminated,  the  S-amino- 
a-hydroxy-w- valeric  acid  described  by  Fischer  and  Zemplen  (Abstr., 
1910,  i,  100)  is  obtained. 
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From  bobli  the  isomeric  monobenzoylornithines  the  corresponding 
guanidinomonobenzoylamino-n-valeric  acids  are  obtained  on  the 
addition  of  cyanamide,  and  these  after  removal  of  the  benzoyl  group 
are  converted  into  the  isomeric  aminoguanidino-w-valeric  acids.  That 
from  a-monobenzoylornithine,  which  must  have  the  formula 

nh2-c(:nh)-nh-ch2-ch2-ch2‘CH(Nh2)*co2h, 

proved  to  be  in  every  way  identical  with  racemic  arginine.  The 
isomeric  8-amino-a-guanidino-ra-valeric  acid  had  entirely  different 
properties,  and  readily  lost  water,  forming  an  anhydride. 

The  yield  in  each  of  these  operations  amounted  to  60%  or  more  of 
the  possible,  and  a  rearrangement  at  any  stage  is  considered  im¬ 
possible.  It  is  also  proved  that  the  cyanamide  addition  takes  place  at 
the  free  primary  amino-group  and  not  at  the  secondary  amino-group, 
since  the  monobenzoylguanidinovaleric  acids  cannot  be  titrated  in 
presence  of  formaldehyde. 

a-Monobenzoylornithine,  m.  p.  264 — 267°  (Maquenne  block),  forms 
long  crystals,  some  rectangular,  others  flat  needles.  On  treatment 
with  barium  nitrite,  a-benzoylamino-8-hydroxy-n-valeric  acid  is 
obtained. 


a-Monobenzoylamino-S-guanidino-rc-valeric  acid  is  obtained  by  the 
addition  of  cyanamide  to  a-monobenzoylornithine  dissolved  in  barium 
hydroxide;  it  has  m.  p.  315°,  shows  no  alteration  in  acidity  on  the 
addition  of  formaldehyde,  and  is  in  every  way  identical  with  natural 
racemic  monobenzoyl  arginine.  Synthetic  arginine  nitrate,  arginine 
copper  nitrate,  and  arginine  picrate  are  in  every  respect  the  same  as 
the  natural  racemic  products. 

8-Monobenzoylornithine  (Fischer,  Ber.,  1901,  34,  463),  m.  p. 
285 — 288°,  crystallises  in  rhomboidal  or  six-sided  plates  ;  with  barium 
nitrite,  a-hydroxy-8-benzoylamino-n-valeric  acid  is  obtained,  forming  a 
colourless,  crystalline  mass  of  bundles  of  prismatic  needles,  m.  p.  85°. 
S-Monobenzoylamino-a-guanidino-n-valeric  acid, 

c6h5-co*nh-ch2-ch2*ch2-ch(nh*c[:nh]-nh2)-co2h, 

forms  a  cheese-like  precipitate,  consisting  of  lumps  of  slender  needles, 
m.  p.  175°.  When  boiled  with  concentrated  hydrochloric  acid,  it  does 
not  form  a-proline.  On  heating  for  three  hours  at  140 — 150°  with 
33%  hydrochloric  acid,  the  hydrochloride  of  8-amino -a-guanidino-n- 
7  .  ,  .  . ,  ,TXT  .CO - CH-[CH2]3-NH2,2HC1  .  ,  .  . 

valeric  anhydride ,  NH<_,..TTT,  I  _  ,  is  obtained 

NC(.NH)’NH 

as  colourless,  prismatic  crystals  in  stellar  aggregates,  m.  p.  200°. 
The  picrate  forms  long,  yellow  needles,  m.  p.  240 — 245°. 

Ethyl  y-cyanoaminopropylphthaliminomalonate, 

c6H4:c2o2:N-c(co2Et)2'[CH2]8-N:c:NH, 

from  ethyl  y-bromopropylphthaliminomalonate  and  sodium  cyanamide, 
separates  in  well-formed  colourless,  short,  stout,  prismatic  crystals, 
m.  p.  191°;  it  can  be  titrated  as  a  monobasic  acid,  using 
phenolphthalein. 

Ethyl  y-cyanoaminopropylphthaliminomalonamide, 

0flH4:C202:N-G(C02Et)(G0-NH2)-[CH2]3-N:c:NH, 
prepared  by  the  action  of  concentrated  ammonia  on  the  above, 
crystallises  in  prismatic  needles. 
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y  C  yanoaminooropylphthaliminomalonamic  acid, 

c6h4:c2o2:n-c(co2h)(co-nh2)-[ch2]3-n:c:nh, 

forms  long,  prismatic,  obliquely-cut  prisms.  It  behaves  as  a  dibasic 
acid. 

y-Cyanoaminopropylphthaliminomalonic  add, 

oaH4:c!o2:N-c(oo!H)!-[CHjj;N:c:NH, 

crystallises  in  stellar  aggregates  of  microscopic  needles  ;  it  is  tribasic. 
On  treatment  of  these  compounds  with  aqueous  ammonia,  anhydrous 
ammonia,  or  ammonium  salts,  it  was  not  possible  under  any  conditions 
to  obtain  guanidino-com pounds.  E.  F.  A. 

Hypoiodous  Amides.  Etienne  Boismenu  ( Compt .  rend.,  1911, 
153,  948 — 951.  Compare  Abstr.,  1911,  i,  957). — lodoacetarnide, 
CHs*CO*NHI,  is  obtained  as  a  colourless  substance,  in.  p.  143° 
(decomp.),  by  the  alternate  addition  in  small  quantities  of  iodine 
(7  grams)  and  silver  oxide  to  a  solution  of  acetamide  (1'475  grams)  in 
ethyl  acetate  (100  c  c.),  the  liquid  being  finally  evaporated  to  dryness, 
and  the  residue  washed  with  chloroform.  Iodopropionami.de  occurs  in 
crystals,  m.  p.  128°  (decomp.).  Iodoformamide,  m.  p.  95°  (decomp.), 
is  less  stable  than  the  foregoing,  and  rapidly  decomposes  at  the 
ordinary  temperature,  even  in  a  vacuum.  Iodobenzamide  could  not 
be  obtained  in  the  pure  state.  The  substances  described  closely 
resemble  the  corresponding  bromo-derivatives.  W.  O.  W. 

The  Formation  of  Symmetrical  Dialkylcarbamides  by 
Heating  the  Corresponding  Carbamates.  Fritz  Fichter  and 
Bernhard  Becker  ( Ber .,  1911,  44,3481 — 3485,  Compare  this  vol., 
ii,  45). — The  alkyl  substituted  ammonium  carbamates  when  heated 
under  pressure  give,  like  ammonium  carbamate,  an  equilibrium  with 
the  corresponding  carbamide ;  the  optimum  temperature  is,  however, 
generally  higher  and  the  yield  better  than  in  the  formation  of  the 
unsubstituted  carbamide. 

Methylammonium  methylcarbamate  was  obtained  from  dry  carbon 
dioxide  and  methylamine  gas  in  crystalline  crusts  which  smell 
strongly  of  methylamine  and  have  m.  p.  105°  ;  it  is  deliquescent,  and 
its  aqueous  solution  is  strongly  alkaline,  owing  to  hydrolysis.  After 
heating  in  a  sealed  glass  tube  and  subsequent  removal  of  unchanged 
methylcarbamate,  practically  pure  s-dimethylcarbamide  (m.  p.  96°) 
remains. 

Ethylammonium  ethylcarbamate,  prepared  similarly,  is  a  white, 
crystalline  salt,  m.  p.  118°  (in  sealed  tube).  On  heating,  it  gives 
diethylcarbamide  (m.  p.  106°),  the  optimum  temperature  being  about 
150°,  the  equilibrium  mixture  at  this  temperature  containing  59 — 60% 
of  the  diethylcarbamide. 

Benzylammonium  benzylcarbamate,  obtained  by  the  action  of 
carbon  dioxide  on  a  dry  ethereal  solution  of  benzylamine,  separated  as 
a  gelatinous  precipitate,  which  slowly  changed  to  a  crystalline  mass, 
m.  p.  100°  (compare  Tiemann  and  Friedlander  (Abstr.,  1882,  56).  On 
heating  it  yields  dibenzylcarbamide. 

Benzhydrylammonium  benzhydrylcarbamate,  formed  by  the  action  of 
carbon  dioxide  on  benzhydrylamine  in  ethereal  solution,  is  a  white 
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substance  which  decomposes  on  warming  with  water,  and  has  m.  p. 
165°  (with  decomp.).  On  heating,  instead  of  the  expected  carbamide, 
there  is  formed  tribenzhydrylamine,  N(CHPh2)3;  this  amine  crystal¬ 
lises  in  needles,  m.  p.  144°,  and  forms  a  picrate  insoluble  in  benzene. 

Diethylarmnonimn  diethylcarbamate  was  produced  by  the  combination 
of  carbon  dioxide  with  the  vapour  of  diethylamine  ;  it  is  a  white, 
crystalline  mass,  melting  at  room  temperature,  and  turning  brown 
when  kept.  If  carbon  dioxide  is  led  into  diethylamine  in  the  liquid 
or  dissolved  state,  the  product  is  diethylammonium  hydrogen  carbonate , 
which  in  a  sealed  tube  melts  and  decomposes  at  70°.  If  the  above 
diethylcarbamate  is  heated,  although  the  reaction  product  always 
possesses  the  characteristic  odour  of  tetraethylcarbamide,  no  weighable 
quantity  of  this  substance  is  isolable. 

Hydrazine  hydrazinecarboxylate  is  exceptional  in  its  behaviour,  and 
on  heating  under  reflux  at  140°  gives  a  practically  theoretical  yield  of 
carbohydrazide  (compare  Stolle  and  Hofmann,  Abstr.,  1905,  i,  28); 
however,  ammonium  hydrazinecarboxylate ,  an  unstable,  deliquescent 
substance  obtained  by  the  action  of  ammonia  on  hydrazine  hydrazine¬ 
carboxylate  or  on  hydrazinecarboxylic  acid,  behaves  analogously  to 
the  above-mentioned  carbamates  in  being  incompletely  converted 
by  heat  into  semicarbazide.  D.  F.  T. 

Storage  of  Calcium  Cyanamide  in  the  Tropics.  C.  J.  Milo 
( Chem .  Zentr.,  1911,  if,  1655 — 1656;  from  Med.  Proefstat.  Java- 
Suikerind.,  1911,  3,  311 — 363). — When  a  concentrated  aqueous  extract 
of  calcium  cyanamide  is  kept  for  some  days,  a  crystalline,  basic  calcium 
salt,  C(N*CaOH)2,  is  obtained.  The  same  salt  is  produced,  along 
with  cyanamide,  dicyanamide,  and  carbamide  when  calcium  cyanamide 
is  kept  for  a  long  time  in  warm,  damp  air.  N.  H.  J.  M. 

Interaction  of  Thiocyanates  and  Bromine  in  Aqueous 
Solution.  W.  Konig  (J.  pr.  Chem.,  1911,  [ii],  84,  558 — 560). — 
2W-Bromine  in  10%  potassium  bromide  reacts  quantitatively  with 
aqueous  potassium  or  ammonium  thiocyanate  in  accordance  with  the 
equation:  KSCN  +  4Br2  +  4H20  =  KBr  +  CNBr  +  H2S04  +  6HBr  ;  so 
also  does  chlorine,  but  not  iodine.  The  strengths  of  aqueous  bromine 
or  thiocyanate  solutions,  therefore,  can  be  determined  by  titration 
with  standard  potassium  hydroxide.  C.  S. 

Constitution  of  Aliphatic  Diazo-compounds  and  of  Azo- 
imide.  Johannes  Thiele  ( her .,  1911,  44,  3336.  Compare  Abstr., 
1911,  i,  845). — The  author  acknowledges  that  Angeli  has  previously 
proposed  a  formula,  which  contains  the  group  CIN:N,  for  a  diazo¬ 
compound  of  indole ;  also  that  he  has  put  forward  the  formulae 
N:NICH2  and  NiNINH  for  diazomethane  and  azoimide  respectively. 

H.  W. 

1  : 2-Dimethylcyc^opropane.  Nicolai  D.  Zelinsky  and  M.  N. 
Ujewnoff  (J.  pr.  Chem .,  1911,  [ii],  84,  543 — 548). — a-Aeetylisopropyl 
alcohol  (hydracetylacetone),  for  the  preparation  of  which  an  improved 
method  is  described,  is  reduced  by  sodium  amalgam  and  water  in  an 
atmosphere  of  carbon  dioxide  to  pentane- (38-diol, 
OH-CHMe-CH2-CHMe-OH, 
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b.  p.  197  5 — 198-5°/750  mm.  or  97—98713  mm.,  Df  0-9635,  rig  1-4349, 
which  is  converted  by  phosphorus  tribromide  at  100°,  and  dually  at 
140°,  into  /3S-dibromopentane,  b.  p.  60712  mm.,  Df  1*6659,  and 

1*4987.  By  reduction  with  zinc  dust  and  80%  alcohol  in  a  freezing 
mixture,  the  dibromide  yields  1  :  2-dimethylcyc\opropane ,  b.  p. 
32—33°,  T>1  0*7025,  Df  0*6806,  n%  1*3763,  n™  1*3823,  which  is 
oxidised  by  1%  potassium  permanganate,  and,  in  contrast  to  1  :  1-di- 
methylcv/cfopropane,  reacts  slowly  with  bromine  and  is  sparingly 
soluble  in  diluted  sulphuric  acid  (2  vols.  of  acid  to  1  vol.  of  water). 

C.  S. 

A  Hydrocarbon  of  the  cycfoButane  Series.  Edgar  Wedekind 
and  M.  Miller  ( Ber .,  1911,  44,  3285 — 3287). — An  account  of  the 
synthesis  of  1:1:3:  3-tetramethyl-2  :  4-diethylcycfobutane. 

1:1:3:  3 - Tetramethyl-2  :  i-dietkylcyc\obutane-2  :  4 -diol, 

OH-CEt<^®2>CEfOH, 

obtained  by  the  interaction  of  magnesium  ethyl  bromide  and  tetra- 
methylcycZobutane-2  :  4-dione  (Wedekind  and -Weiss wange,  Abstr.,  1906, 
i,  437  ;  Staudinger  and  Klever,  ibid.,  i,  234)  is  an  oil,  having  an 
aromatic  odour,  b.  p.  128 — 130730  mm.,  and  reacts  with  hydriodic  acid 
to  form  the  corresponding  cZi-iodo-compound,  which  on  account  of  its 
instability  could  not  be  obtained  in  a  pure  condition.  When  reduced 
with  zinc  and  glacial  acetic  acid,  this  yields  1:1:3  :  3 -tetramethyl- 

2  :  A-diethylcyclobutane,  CHEt<^Q^^2^>CHEt,  which  is  a  colourless, 

mobile  liquid,  b.  p.  124 — 125°,  and  resembles  in  its  cbemical  behaviour 
a  saturated  hydrocarbon  of  great  stability. 

1  : 1  :  3  :  3-Tetramethylcyc\obutane-2  :  \.-diol,  obtained  in  small  yield 
by  the  reduction  of  tetramethyleycfobutane-2  :  4-dione  with  sodium 
amalgam,  and  purified  by  means  of  its  diacetyl  derivative,  is  also 
mentioned.  E.  B. 

The  cycfoOctane  Series.  V.  c?/cfoOctatetraene.  Kichard 
Willstatter  and  Ernst  Waser  {Ber.,  1911,  44,  3423 — 3445. 

Compare  Abstr.,  1905,  i,  515  ;  1907,  i,  303  ;  1908,  i,  407  ;  1910,  i, 
366). — a-Dedimethylgranatenine,  CgH11NMe2,  was  prepared  by  distil¬ 
ling  in  a  vacuum  the  quaternary  base  obtained  from  ?r-methylgrana- 
tenine.  It  unites  with  methyl  iodide  to  form  a  quaternary  ammonium 
iodide,  the  hydroxide  of  which,  on  distillation,  yields  cycloo  tatriene. 
Two  series  of  attempts  were  made  to  prepare  cycfooctatetraene  from  this. 
In  the  first  series  bromine  was  added,  and  the  dibromocr/cfooctadiene  so 
formed  heated  with  quinoline.  In  this  manner  a  hydrocarbon  of  the 
formula  CgH8  was  obtained,  which,  however,  on  reduction  in  the 
presence  of  platinum  black  yielded  a  mixture  of  dicycfooctane  (C8H14) 
and  tricycfooctane  (C8H12),  thus  showing  that  bridged  rings  had  been 
formed  during  its  preparation,  probably  owing  to  the  rather  high 
temperature  employed.  The  second  method  was  more  successful. 
Dibromocycfooctadiene  was  converted  into  tetramethyldiaminocycfo- 
octadiene.  When  the  quaternary  base  obtained  from  this  was  heated 
in  the  vacuum  of  a  Geryk  oil  pump,  it  was  split  up  into  trimethyl- 

YOL.  CII.  i. 


c 


i.  18 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


amine  and  cycZooctatetraene.  When  the  distillation  was  carried  out  in 
the  vacuum  of  a  water-pump,  the  hydrocarbon  formed  contained 
considerable  quantities  of  a  dicyclic  impurity. 

cycZoOctatetraene,  in  the  presence  of  platinum  black,  readily  unites 
with  4  molecules  of  hydrogen.  It  readily  reduces  permanganate 
and  absorbs  bromine.  On  treatment  with  nitrosulphuric  acid  it 
becomes  resinified,  but  yields  no  nitro-derivative.  It  passes  into  more 
stable  isomerides  by  the  formation  of  bridged  rings. 

The  contrast  between  the  properties  of  c?/c£ooctateti  aene  and  benzene 
leads  to  a  criticism  of  the  formulae  proposed  for  the  latter  substance. 
The  benzene  formulae  of  Kekule  and  Thiele  do  not  express  these 
differences.  The  authors  therefore  prefer  the  centric  benzene  formula 
of  Armstrong  and  von  Baeyer,  and  consider  that  the  centric  equili¬ 
brium  of  the  fourth  carbon  valencies  does  not  occur  in  the 
case  of  an  eight-carbon  ring  because  the  distance  of  the 
P  [  carbon  atoms  from  the  centre  is  greater  than  in  the  case 

of  rings  of  six-carbon  atoms.  Having  preferred  the 
centric  formula  for  benzene,  the  authors  are  led  to  propose 
the  appended  formula  for  naphthalene. 

The  authors  have  also  prepared  /3-dedimethylgranatenine  by 
complete  methylation  of  methylgranatenine.  When  treated  with 
hydrochloric  acid,  it  yields  granatal  (A2-c?/cZc>octenone),  together  with  a 
new  base  which  has  not  been  fully  investigated. 

W-Methylgranatenine  was  prepared  by  heating  iV-methylgranatoline 
with  acetic  acid  and  concentrated  sulphuric  acid  at  180°.  It,  crystal¬ 
lises  readily,  and  has  m.  p.  17  2 — 17'4°,  b.  p.  62 — 62  2c/9  mm.,  and 
186 — 186’5°/732  mm.  Ciamician  and  Silber  (Abstr.,  1894,  i,  154) 
give  the  b.  p.  186°.  It  has  Df  0  961.  Its  picrate,  which  decomposes 
at  286°,  plcitinichloride,  m.  p.  221°  (decomp.),  and  rnethiodide  were 
examined. 

a- Dedimethylgran atenine ,  C8HnNMe2,  obtained  by  distilling  the 
quaternary  ammonium  base  from  Ar-methylgranatenine  under  diminished 
pressure,  is  a  colourless  oil,  which  has  b.  p.  71 — 71*5°/8  mm.,  D4<)-925, 
Df  0'910.  When  heated  at  the  ordinary  pressure,  it  becomes  trans¬ 
formed  into  the  yS-base.  Its  platinichloride  has  ru.  p.  168 — 169°,  and 
decomposes  at  a  higher  temperature.  The  rnethiodide  melts  at 
172 — 173°  (decomp.). 

(3-Dedimethylgranatenine  was  prepared  by  the  complete  methylation 
of  methylgranatenine.  It  is  a  colourless  oil,  b.  p.  218 — 220°/ 
721  mm.  When  exposed  to  air  it  become  brown  and  gradually 
deposits  a  resin.  On  treatment  with  hydrochloric  acid,  it  yields  a 
base  which  has  not  been  completely  examined,  together  with  granatal 
(A2  cycfooctenone)  (compare  Ciamician  and  Silber,  Abstr.,  1894,  i,  154). 
The  constitution  of  the  latter  follows  from  its  reduction  to  cyclo- 
octanone.  The  latter  has  b.  p.  78'6 — 78-8°/13  mm.  and  200 — 202° 
(corr.)/?13  mm.  It  crystallises  readily,  and  has  m.  p.  29 •5°,  which,  by 
spreading  on  clay,  is  raised  to  32‘3- — 32’8°.  Wallach  (Abstr.,  1907, 
i,  602)  gives  the  m.  p.  25—26°. 

cycloOctatriene,  obtained  by  distillation  of  the  quaternary  base 
derived  from  a-dimethylgranatenine  under  diminished  pressure,  is 
a  colourless,  mobile  oil,  b.  p.  147‘2 — 148'2(corr.)/ordinary  pressure. 
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31*2 — 31*8°/8  mm.,  and  33*5°/ll  mm.  Its  density  is  much  greater 
than  that  of  cycfooctadiene,  and  somewhat  higher  than  that  of 
tropilidene.  It  has  1  *52281,  ng  1 ’52810,  nf  154131,  and 
w®  1*55322.  On  reduction  with  hydrogen  in  the  presence  of 
platinum  black,  it  yielded  cyc/ooctane,  b.  p.  149 — 150*3°  (corr.),  m.  p. 
11*6  — 11*8°.  A  former  pure  preparation  had  m.  p.  14°  (Abstr.,  1910, 
i,  366).  On  oxidation  with  concentrated  nitric  acid,  it  yielded  only 
pure  hexane-a£-dicarboxylic  acid. 

Dibromocyc\ooctadiene  was  prepared  by  mixing  chloroform  solutions 
of  cycfooctatriene  and  bromine.  On  evaporation  of  the  solvent  in  a 
vacuum,  the  dibromide  remains  as  a  faintly  brown-coloured  mass, 
which  appears  to  undergo  a  certain  amount  of  transformation  when 
distilled  under  diminished  pressure.  It  has  b.  p.  129*5  — 130°/9  mm., 
136 — 137*5°/ 14  mm.  It  is  very  susceptible  to  the  action  of  air. 
When  hea,ted  with  dimethylamine  it  yields  tetramethyldiaminocyclo- 
octadiene,  together  with  dimethylaminocyclooctatriene.  The  latter  can  be 
readily  isolated  byfractional  distillation,  and  has  b.  p.  81 — 91°/10  mm., 
D°  0*946,  Df  0*936.  Its  platinichloride  has  m.  p.  200°  (decomp.),  and 
its  methiodide,  m.  p.  224 — 225°  (decomp.). 

Tetramethyldiaminocycfooctadiene  is  best  prepared  by  the  action 
of  dimethylamine  on  the  undistilled  dibromocyclooctadietw  dissolved  in 
benzene.  It  is  a  pale  yellow  oil,  which,  on  exposure  to  air,  rapidly 
becomes  dark  brown.  It  has  b.  p.  126 — 1 2 7 °/ 1 4  mm.,  DJJ  0*944, 
Df  0*935.  The  product  was  probably  not  quite  pure.  Its  platinichloride 
darkens  at  210°  and  decomposes  at  220°.  Its  methobromide  has  m.  p. 
195 — 196°  (decomp.),  and  its  methiodide,  m.  p.  170—171°  (decomp.). 

The  platinichloride  of  the  diammonium  base,  C8H10(  NMe3)20l6Pt, 
has  no  definite  melting  point,  but  darkens  at  225°. 

On  reduction,  tetramethyldiaminocycfooctadiene  passes  into  tetra- 
methyldiaminocyclooctane,  a  pale  yellow  oil,  b.  p.  259 — 261°/718  mm., 
D°  0*926,  Df  0*913. 

By  cautiously  heating  dibromocyt7ooctadiene  with  quinoline,  a  hydro¬ 
carbon  was  obtained,  which  had  the  following  constants:  b.  p. 
31*6—32*8°/10  mm.,  142*8— 143*8°/737  mm.,  D®  o*927,  Df  0*912, 
1*53460,  »g  1*54107,  nf  1*55764,  ng  1*57242.  Analyses  agreed 
with  the  formula  C8H8,  but  the  substance  is  probably  not  uniform, 
since,  on  reduction  by  hydrogen  in  the  presence  of  platinum,  it  yit-lds 
a  mixture  of  approximately  equal  quantities  of  dicyc^ooctane  (CSH14) 
and  tricycfooctane  (C8II12).  The  reduced  hydrocarbon  has  b.  p. 
136°/728  mm. 

For  the  preparation  of  cyclo octatetraene,  the  quaternary  ammonium 
base  of  tetramethyldiaminocycfooctadiene  was  distilled  in  the  vacuum 
of  a  Geryk  oil  pump.  In  this  case  a  temperature  of  85 — 95°  sufficed 
for  decomposition  of  the  base,  whilst,  when  a  water  pump  was  used, 
heating  had  to  be  continued  to  110°.  The  hydrocarbon  was  obtained 
as  a  yellow  oil  of  sweet,  powerful  odour.  When  expo-ed  to  air  it 
deposits  amorphous,  white  particles.  Two  specimens  boiled  at 
36*2 — 36*4°/14  mm.  and  42*2 — 42*4°/ 1 7  mm.  respectively.  It  has 
D°  0*943,  Df  0*925,  ng  1*5389.  On  reduction  with  hydrogen  in  the 
presence  of  potassium  black,  it  yields  cyclooct&ne,  b.  p.  145  — 147°/ 
720  mm.,  D°  0*855,  Df  0*841.  Pure  cyclooctsme  has  b.  p.  147  — 148°/ 
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720  mm.  and  Dif  0‘839.  Since  the  cycZooctane  also  could  not  be 
crystallised,  it  was  not  perfectly  pure.  On  oxidation  it  yielded 
hexane-a£-dicarboxylic  acid. 

c^cfoOctatetraene  was  kept  for  three  days  and  then  reduced  as 
above.  The  cycZooctane  formed  was  found  to  contain  dic?/e£ooctane. 
The  reduction  of  cj/cfooctatetraene,  obtained  by  heating  the  quaternary 
base  in  the  vacuum  of  a  water  pump,  yielded  still  more  unsatisfactory 
results.  The  product  was  a  mixture  of  much  dicycfo  octane  with  but 
little  cycZooctane.  H.  W. 

Two  Methods  of  Treating  the  Problem  of  Substitution  in 
the  Benzene  Nucleus.  Arnold  F.  Holleman  (Ber.,  1911,  44, 
3556 — 3562). — Mainly  polemical.  A  reply  to  Obermiller  ( Abstr.,  1911, 
i,  960).  Holleman  has  based  his  laws  of  substitution  on  a  study  of  the 
complete  literature,  showing  that  the  position  taken  by  a  second  sub¬ 
stituting  group  in  the  benzene  nucleus  depends  on  the  group  already 
present,  and,  with  but  few  exceptions,  not  on  the  nature  of  the  entering 
group.  This  is  also  the  case  with  a  third  substituting  group. 

E.  F.  A. 

Propenylbenzene  from  Cinnamylammonium  Salts.  Hermann 
Emde  {Ber.,  1911,44,  3224 — 3226). — Propenylbenzene,  CHPhICHMe, 
has  been  obtained  by  the  reduction  of  quaternary  cinnamyl¬ 
ammonium  salts  with  sodium  amalgam  (Emde,  Abstr.,  1909, 
i,  708)  with  a  b.  p.  as  high  as  176 — 177°.  The  possibility  of  the 
material  so  prepared  containing  allylbenzene  or  propylbenzene 
is  considered ;  it  was  divided  into  four  fractions,  and  each  of 
these  decomposed  by  ozone.  In  no  case  was  phenylacetaldehyde  or 
phenylacetic  acid  obtained,  all  four  fractions  yielding  benzaldehyde 
or  benzoic  acid.  Allylbenzene  was,  therefore,  not  present.  E.  F.  A. 

Simultaneous  Formation  of  Isomeric  Substitution  Products 
of  Benzene.  XVI.  The  Introduction  of  a  Second  Halogen 
Atom  into  Monohalogenated  Benzenes.  Arnold  F.  Holleman 
and  T.  van  der  Linden  (liec.  trav.  chim.,  1911,  30,  305 — 380). — The 
authors  have  studied  the  chlorination  of  monoehloro-  and  monobromo- 
benzene,  and  their  bromination  also,  directing  the  reaction  so  that  only 
one  halogen  atom  enters  the  benzene  nucleus.  The  amount  of  each 
isomeride  formed  has  been  estimated,  and  the  effect  of  certain  catalytic 
ageuts  (AIGMg,  FeCl3)  on  the  proportions  of  the  isomerides  formed  has 
also  been  studied. 

The  method  employed  for  the  quantitative  estimation  of  the  isomeric 
dihalogenated  benzenes  in  their  mixture  from  the  halogenation  consisted 
in  (1)  fractional  distillation  in  a  jacketed  distilling  flask,  whereby 
almost  all  the  unaltered  monohalugenbenzene  is  removed.  The  residue 
is  treated  with  95'2%  sulphuric  acid,  whereby  the  last  trace  of  mono- 
halogenbenzene  is  removed,  whilst  the  dihalogenbenzene  is  unattacked 
by  acid  of  this  strength.  It  is  essential  that  the  acid  be  exactly  this 
strength.  This  leaves  behind  a  ternary  mixture  of  the  ortho-,  meta-, 
and  para-dihalogenbenzenes,  the  percentage  of  each  isomeride  being 
calculated  after  determining  the  initial  point  of  solidification,  when 
the  para  separates,  and  the  second  point  of  solidification,  when  the 
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whole  mixture  solidifies.  Knowing  these  two  values,  the  amounts  of 
each  isomeride  in  the  mixture  can  be  determined  from  tables  and 
curves  constructed  previously  from  known  mixtures  of  the  pure 
substances. 

Chlorobenzene  was  chlorinated  at  a  temperature  of  60 — 65°,  slightly 
more  than  half  the  theoretical  amount  of  chlorine  being  employed. 
In  one  set  of  experiments  aluminium  chloride  was  the  catalyst,  and  in 
another  ferric  chloride.  The  amounts  of  the  three  isomerides  present  in 
the  mixture  differed  considerably  from  the  values  given  by  Mouneyrat 
andPouret  (Abstr.,  1899,  i, 263).  Only  about5’5%  of  the  meta-compound 
was  found,  and  its  presence  was  confirmed  by  sulphonating  the  mixture, 
separating  the  barium  salts  of  the  sulphonic  acids  by  fractional  crys¬ 
tallisation,  and  from  these  preparing  and  identifying  the  corresponding 
sulphonamides.  Two  interesting  microcrystalline  reactions  are  quoted  : 
one  with  rubidium  chloride  given  by  both  the  meta-  and  para-barium 
salts,  and  the  other  with  sodium  chloride  given  only  by  the  para-salt. 

Similar  experiments  were  conducted  with  chlorine  on  bromobenzene 
and  bromine  on  chloro-  and  bromo-benzene.  For  the  removal  of  the  last 
traces  of  bromobenzene  a  slightly  different  strength  of  sulphuric  acid 
(95%)  must  be  employed  to  that  for  chlorobenzene  (95‘2%). 

It  was  found  that  the  results  obtained  in  different  experiments,  using 
aluminium  chloride  as  catalyst,  were  not  always  in  agreement.  This 
is  due  to  the  fact  that  the  aluminium  chloride  attacks  the  halogenated 
benzenes  to  a  greater  or  less  extent,  and  some  benzene  is  produced. 
This  is  not  the  case  with  ferric  chloride. 

In  chlorinating  chloro-  or  bromo-benzene,  aluminium  favours  the 
formation  of  the  para-isomeride,  iron,  on  the  other  hand,  favouring  the 
formation  of  the  ortho.  In  bromination  the  reverse  is  the  case. 
Without  a  catalyst  the  amounts  of  products  obtained  are  situated 
between  those  with  aluminium  and  those  with  iron.  The  substituent 
present  in  the  compound  has  very  little  influence  on  the  reaction,  but 
the  substituent  entering  seems  to  exert  a  great  influence  on  the 
amounts  of  the  three  isomerides  obtained.  The  amounts  of  ortho-  and 
meta-isomerides  seem  to  increase  or  diminish  together,  as  opposed  to 
the  para-isomeride.  W.  G-. 

6-Iodo-l-methyl-3-ethylbenzene  and  its  Derivatives  contain¬ 
ing  Multivalent  Iodine.  Conrad  Willgeroot  and  Max  Jahn 
( Annalen ,  1911,  385,  328 — 340). — By  the  usual  method.  5-ethyl-o- 
toluidine  is  converted  into  Q-iodo-l-methyl-3-ethylbenzene ,  C0H3MeEtI, 
b.  p.  242°,  which  reacts  with  chlorine  in  cold  acetic  acid  to  form 
2-methyl- i-ethy  l phenyl  iododichloride,  C6H3MeEt*lCl2,  yellow  needles. 
Q-Iodoso-\-methyl-3-ethylbemene,  C6H3MeEt'IO,  decomp.  1 62°,  obtained 
from  the  iododichloride  and  10%  sodium  carbonate,  forms  a  diacetate , 
C6H3MeEt*I(OAc)2,  m.  p.  104°,  and  is  converted  by  distillation  with 
steam  into  6-iodoxy-\-methyl-3-ethylbenzene,  CGH3MeEt*I02,  which 
explodes  at  161°.  Equal  molecular  quantities  of  the  iodoso-  and  the 
iodoxy-compounds  react  with  silver  oxide  and  wtiter  at  40 — 50°  to 
form  ultimately  a  solution  of  di-2-methyl-i-ethylphenyliodonium 
hydroxide,  OH*I(CGH3MeEt)2,  from  which  the  chloride,  m.  p.  148°, 
platinichloride,  m.  p.  163°,  mercurichloride ,  m.  p.  109 — 110°,  bromide, 
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m.  p.  162°,  iodide,  m.  p.  134°,  nitrate,  m.  p.  150°  (decomp.),  and 
dichromate,  decomp.  132°,  have  been  prepared.  1 ododi-2 -methyl - 
k-ethylphenyliodonium  hydroxide ,  C6H3MeEt*I(OH)*C6H2MeEtI,  the 
sulphate  of  which  is  obtained  by  the  careful  addition  of  the  preceding 
iodoso-compound  to  concentrated  sulphuric  acid  cooled  by  a  freezing 
mixture,  forms  a  chloride,  m.  p.  88°,  platinichloride,  m.  p.  110 — 1110 
(decomp.),  mercurichloride,  m.  p.  87°,  bromide,  m.  p.  101°,  iodide,  m.  p. 
82°,  and  dichromate ,  m.  p.  52°,  resolidifying  at  87°.  o-Tolyl-2-methyhA- 
ethylphenyliodonium  hydroxide,  C6H4Me*I(OH)*C6E  3MeEt,  obtained 
in  solution  from  o-iodoxy toluene  and  6-iodoso-l-methy  1-3-ethylbenzene 
and  moist  silver  oxide,  forms  a  chloride,  m.  p.  174°,  platinichloride, 
m.  p.  174°  (decomp.),  mercurichloride,  in.  p.  133°,  bromide,  m.  p.  167°, 
iodide ,  decomp.  135°,  and  dichromate ,  decomp,  about  138°. 

2-Methyl-^-eihylphenyldichlorovinyliodonium  chloride, 

C6H3MeEt-ICl-C2HCl2. 

m.  p.  144°,  obtained  by  triturating  5-ethyl-o-tolyl  iododichloride  and 
acetylene  silver  chloride  with  water  (compare  Thiele  and  Haakh, 
Abstr.,  1909,  i,  865),  has  been  converted  into  the  platinichloride, 
mercurichloride,  m.  p.  67°,  bromide,  m.  p.  126°,  iodide,  decomp.  71°, 
nitrate,  m.  p.  93 — 94°,  liydroyeu  sulphate,  m.  p.  56°,  and  unstable 
dichromate.  C.  S. 

5-Iodo -i^-cumene  and  its  Derivatives.  Conrad  Willgerodt  and 
Robert  Meyer  ( Annalen ,  1911,  385,  341 — 351). — b-lodo-^  cumene, 
C0H2Me3I,  in.  p.  37°,  is  most  conveniently  prepared  by  heating  on  the 
water-bath  a  mixture  of  <//- cumeLe  in  petroleum,  sulphur  iodide,  and 
nitric  acid,  D  1*34.  It  yields  the  following  derivatives  containing 
multivalent  iodine.  ip-Cumyl  iododichloride,  CgH2Mp8’IC10,  decomp. 
66°;  5 -iodoso-ifr  cumene,  C0H2Me3‘IO,  decomp.  171°  {acetutx,  m.  p. 
123°)  ;  5-iodoxy-ifr-cumene,  C6H2Me3’I02,  explodes  at  210°;  d%-\p-cumyl- 
iodonium  chloride,  (C6H2Me3)2lCl,  m.  p.  107°,  and  the  corresponding 
platinichloride,  m.  p.  159°,  aurichloride,  m.  p.  90°,  bromide,  m.  p.  118°, 
iodide,  m.  p.  120°,  and  dichromate ,  exploding  at  120°;  b-iodo-di- 
xp-cumyliodonium  chloride,  CGH2Me3’ICl'CGHMe8I,  m.  p.  106°,  and  the 
corresponding  platinichloride,  m.  p.  150°,  mercurichloride,  m.  p.  108°, 
aurichloride,  bromide,  m.  p.  105°,  iodide,  m.  p.  112°,  and  dichromate, 
decomp.  113°;  phenyl-ij/-cumyliodoniurn  chloride ,  m.  p.  186°,  and  the 
corresponding  platinichloride,  aurichloride,  m.  p.  117°,  mercurichloride, 
m.  p.  161°,  bromide,  m.  p.  173°,  iodide,  decomp.  147°,  and  dichromate, 
exploding  at  184°;  p -tolyl-ip-cumyliodonium  chloride,  in.  p.  171°,  and 
the  corresponding  platinichloride,  aurichloride,  m.  p.  71°,  mercuri¬ 
chloride,  m.  |’.  81°,  bromide,  m  p.  148°,  iodide,  decomp.  108°,  and  di¬ 
chromate,  decomp.  149°;  if/- cumyldichlorovimjliodonium  chloride , 
C6H2Me3-ICi-C2HC'l2, 

m.  p.  169°,  and  the  corresponding  platinichloride,  aurichloride,  m.  p.  134° 
approx.,  bromide,  m.  p.  131°,  and  iodide,  m.  p.  96°. 

When  chlorine  is  passed  into  an  uncooled  solution  of  5-iodo- 
i^-cumene  in  chloroform,  the  product  is  4  :  b-dichloru-b-iodo-\p  cumene, 
C6Me3Cl2I,  m.  p.  188 — 189°;  derivatives  of  this,  containing  multi¬ 
valent  iodine,  cannot  be  prepared.  C.  S. 

Nitroalkylates.  Iwan  Ostromisslensky  (,/.  pr.  Chem.,  1911,  [ii], 
84,  495 — 506.  Compare  this  vol.,  i,  l ).— The  colorations  produced  by 
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the  addition  of  aliphatic  nitro-compounds  to  organic  substances  con¬ 
taining  ethylenic  linkings  are  due  probably  to  members  of  a  new  class 
of  additive  compounds,  which  are  analogous  to  the  picrates  and  which 
the  author  proposes  to  call  nitroalkylates. 

The  tetranitromethanates  of  pyrene,  acenaphthene,  anthracene,  and 
naphthalene  are  relatively  the  most  stable,  and  are  precipitated 
together  with  their  components  by  the  addition  of  water  to  their 
dilute  alcoholic  solutions.  The  cryoscopic  behaviour  of  their  dilute 
solutions  in  nitrobenzene  indicates  that  the  tetranitromethanates  are 
almost  completely  dissociated  into  their  components. 

heasons  are  advanced  for  ascribing  the  constitution  : 

NO,  •  •  ■  -CR' 

NtfO, - CR" 

to  the  nitroalkylates.  The  following  are  described :  anthranilic 
acid  1:3:5  -trinitrobenzenate,  N^2*06H4*C02H,C6tI3(x702)3,  m.  p. 
186 — 187°,  orange  needles;  arninoazobenzene  1:3:  ^-trinitrobenzenate, 
N H2*C6H4*N: N Ph,C6H3(N02)3,  m.  p.  156—157°,  orange  leaflets; 
phenylhydrazine  1:3:  5  -  trinitrobenzenate,  NHPh'NH2,C6H3(N02)3, 
orange  needles  ;  fluorene  /3-1  :  3  :  6  :  8 -tetranitronaphthalenate, 
Ci3H10,2C10H1(NO2)s, 

m.  p.  154 — 155°,  brownish-yellow  needles  ;  aniline  p-hydroxynitro- 
benzenate ,  PhNH2,N02*C6H4,0H,  m.  p.  41 — 42°,  pale  yellow  prisms. 

A  list  is  given  of  nineteen  substances  which  unite  with  2  molecules  of 
picric  acid  or  other  nitro  compound.  It  is  claimed  that  the  molecules 
of  the  picric  acid,  picryl  chloride,  trinitrobenzene,  tetranitronaphthal- 
ene,  or  other  nitro-compound  are  combined,  not  with  the  whole  com¬ 
plex  of  the  ethylenic  molecule,  but  at  a  definite  portion  thereof, 
namely,  at  the  ethylenic  linking.  It  is  shown,  by  Zerewitinoff’s 
method  with  magnesium  methyl  iodide,  that  the  NH2  or  N  IT  groups 
in  nitroalkylates  containing  such  groups  do  not  experience  any 
change,  and  still  retain  two  and  one  active  hydrogen  atoms  respectively. 

C.  S. 

ax- Diphenyl  decane  and  the  Preparation  of  ww'-Diarylated 
Fatty  Hydrocarbons.  Walther  Porsche  and  J.  Wollemann  (Ber., 
1911,  44,  3185 — 3188). — Sebacyl  chloride  combines  with  benzene  to 
form  diphenyldecanedione,  COPh,[CH2]8,COPh  (Auger,  Ann.  Chim. 
Phys.,  1891,  [vi],  22,  361),  in  presence  of  aluminium  chloride,  w-benzoyl- 
nonoic  acid,  m.  p.  85 — 86°  (Auger,  loc.  cit.),  being  also  formed.  The 
dioxime  of  the  ketone  is  readily  reduced  by  sodium  to  the  diamine, 
which  on  distillation  of  its  phosphate  forms  a«-diphenyl-Aa‘-decadiene  ; 
this,  when  shaken  in  methyl-alcoholic  solution  with  colloidal 
palladium  and  hydrogen,  is  reduced  to  aK-diphenyl-w-deeane. 

a k  -  Dioximino  -  ax  -  diphenyldecane,  OH'NICPir[OH2]8'CPhIN'OH, 
forms  yellowish-white  crystals,  m.  p.  120 — 121°;  it  slowly  decomposes 
when  kept. 

aK-Diamino-aK- diphenyldecane  is  a  colourless  oil,  b.  p.  260°/18  mm., 
with  a  characteristic  basic  odour  ;  the  dibenzoate  forms  a  colourless 
powder,  m.  p.  198 — 199°.  Dicarbamidodiphenyl  decane  separates  in 
microscopic  needles,  m.  p.  183 — 184°.  ax  -  Diphenyl- Aal-decadiene, 
CHPhlOH^OHgJg’CHlCHPh,  forms  large  needles,  m.  p.  53°.  With 
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two  molecules  of  bromine,  afiiK-tetrabromo-aK-diphenyldecane  is  obtained 
as  a  colourless,  crystalline  mass,  m.  p.  164 — 165°. 

olk  ■  Dihydroxy  -  clk  -  diphenyl  decane,  OH*CHPh*[CH2]8*CHPh*OH, 
obtained  by  reduction  of  diphenyldecanedione  with  sodium  and  ethyl 
alcohol,  forms  colourless,  matted  needles,  m.  p.  70 — 72°. 

aK-Diphenyl-n-decane  is  a  transparent,  strongly  refractive  oil,  b.  p. 
234°/12  mm.,  solidifying  to  colourless  crystals,  m.  p.  16 — 17°. 

E.  F.  A. 

Some  Secondary  Aromatic  Amines  Related  to  Diisopropyl¬ 
amine.  M.  C.  de  Leeijw  (Bee.  trav.  chim.,  1911,  30,  239 — 269). — 
The  behaviour  of  some  secondary  amines,  in  which  one  or  more  of  the 
methyl  groups  of  diisopropylamine  are  replaced  by  phenyl,  as  com¬ 
pared  with  that  of  diisopropylamine  itself,  has  been  studied.  The 
amines  experimented  with  were  a-phenylethylisopropylamine,  di-a- 
phenylethylamine,  dipbenylmethylisopropylamiue,  diphenylmethyl-a- 
phenylethylamine,  and  di-diphenylmethylamine.  These  were  all 
prepared  by  Hofmann’s  method,  namely,  the  condensation  of  an  alkyl 
halide  (1  mol.)  with  an  amine  (2  mols.). 

a-Phenylethylisopropylaniine ,  CHMePh*NH*CHMe2,  is  obtained  by 
heating  together  a-phenylethylamine  (2  mols.)  and  isopropyl  iodide 
(1  mol.)  in  sealed  tubes  at  100°.  The  hydrochloride  forms  colourless 
crystals,  m.  p.  235 '5°.  By  treatment  with  potassium  hydroxide,  it  yields 
the  base,  a  colourless,  mobile  liquid,  b.  p.  90*5 — 92°/20  mm.,  D44  0-905, 
<  1-4996.  The  picrate  has  m.  p.  157-5°.  The  nitrite,  m.  p.  122°,  when 
warmed  with  water,  yields  the  corresponding  nitrosoamine,  a  pale  yellow 
liquid,  b.  p.  162°/19  mm.,  Df7  1  034,  n1”  1-52657. 

Di-a-phenyletbyl-amine,  NH(CHMePh)2  (compare  Busch  and 
Leefhelm,  Abstr.,  1908,  i,  151),  was  obtained  from  a-phenylethylamine 
and  a-phenylethyl  bromide.  With  sodium  nitrite,  it  yields  a  nitroso¬ 
amine,  which  was  not,  however,  isolated. 

Diphenylmethylisopropylamine,  CHPh2*NH,'CHMe2,  is  prepared  by 
the  condensation  of  diphenylmethylamine  and  isopropyl  iodide  as  a 
highly  refractive,  colourless  liquid,  which  crystallises  on  cooling,  m.  p. 
11-5°,  b.  p.  181-5— 182°/25  mm.,  D73  1*001,  <3  1*56015.  It  yields  a 
hydrochloride,  m.p.  213 — 214°,  which  crystallises  from  water  with  1H20. 
The  nitrite,  m.  p.  107°,  is  very  unstable,  decomposing  if  heated  in 
benzene  solution  above  55°,  and  yielding  if  heated  to  fusion  the 
corresponding  nitrosoamine,  m.  p.  75°.  The  picrate  has  m.  p. 
189 — 190°,  and  acetyl  derivative,  m.  p.  89’5°. 

Diphenylmethyl-a-phenylethylamine,  CHPh2*NH*CHMePh,  results 
from  the  condensation  of  a  phenylethylamine  and  diphenylmethyl 
bromide.  It  is  a  colourless  liquid,  b.  p.  234-5 — 235°/19  mm.,  DJ3  6  1"060, 
w},3'6  1 '59824,  and  yields  a  hydrochloride,  m.  p.  232  5 — 234°.  No 
nitrite  could  be  isolated,  but  from  a  solution  of  the  hydrochloride  in 
absolute  alcohol  by  treatment  with  sodium  nitrite,  the  nitrosoamine, 
m.  p.  80-5°,  was  obtained.  The  picrate,  m.  p.  184'5°,  crystallises  with 
1  mol.  of  benzene. 

Di-dipbenylmethyl-amine,  NH!(CHPb2)2  (compare  Friedel  and 
Balsohn,  Abstr.,  1881,  279),  was  obtained  by  the  action  of  diphenyl¬ 
methylamine  on  diphenylmethyl  bromide.  The  hydrochloride  has 
m.  p.  200—202°. 


ORGANIC  CHEMISTRY. 


i.  25 


It  is  noticeable  that  the  melting  points,  boiling  points,  specific 
gravities,  and  refractive  indices  of  the  bases  rise  as  the  base  contains 
more  phenyl  and  fewer  methyl  groups.  The  basic  character  diminishes 
with  increase  in  the  number  of  phenyl  groups  in  the  substance,  as  is 
shown  by  the  stability  of  the  hydrochlorides  and  nitrites  towards 
water.  None  of  the  bases  yielded  a  picryl  derivative  with  picryl  chloride, 
thus  resembling  diisopropylamine  itself.  W.  G. 

Optically  Active  Amino-oxides.  Jakob  Meisenheimer  ( Annalen , 
1911,  385,  117 — 155). — The  existence  of  substances  of  the  type 
a  :  N  bed  in  enantiomorphous  configuration®,  previously  exemplified  by 
the  methylethylaniline  oxides  (Abstr.,  1909,  i,  20),  has  been  sub¬ 
stantiated  by  the  isolation  of  the  active  forms  of  /3-naphthylmethyl- 
ethylamine  oxide  and  of  kairoline  oxide.  According  to  Jones  (Trans., 
1903,  83,  1400  ;  1907,  91,  1821),  substances  of  the  type  >C  :  N  bed 
exist  in  only  one  form.  The  author  suggests  that  in  these  cases  the 
double  linking  stands  in  the  place  of  two  of  the  non-ionisable  groups, 
whilst  in  the  amino-oxides  it  is  in  the  place  of  the  linking  binding  the 
acid  group  and  one  of  the  other  four  linkings  ( loc .  cit.). 

Further  information  is  given  regarding  the  methylethylaniline 
oxides.  The  d-base  is  obtained  most  conveniently  by  resolving  the 
racemic  base  by  means  of  d-tartaric  acid.  The  active  and  the  racemic 
modifications  of  the  base  have  been  obtained  anhydrous  and  crystal¬ 
line ;  their  composition  corresponds  with  the  formula:  OINMeEtPh. 
The  active  forms  have  [M]D±24°  in  1 — 2%  aqueous  solution,  and  +8° 
in  1 — 2%  benzene  solution.  d-llydroxyphenylmethylethylammoniuni 
d- tartrate ,  C9H13ON,C4H6Of>,  has  m.  p.  134  — 135°  and  [M]D  81-9°  in 
alcohol. 

[With  Martha  Hoffheinz.] — v-fi-Naphthyhnethylethylamine  oxide , 
O!NMeEt-C10H7,3H2O,  m.  p.  7u°,  colourless  leaflets,  is  obtained  by 
oxidising  methylethyl-/3-naphthylamine  by  Caro’s  acid  at  the  ordinary 
temperature.  It  is  not  resolved  by  of-bromocamphorsulphonic  acid  ; 
the  bromocamphorsulphonate  obtained  has  decomp.  135°,  after  repeated 
crystallisation,  and  [M]D  +  282°,  as  against  the  iuitial  value  +  273°.  The 
resolution  is  accomplished  by  means  of  the  tartaric  acids.  The  racemic 
base  and  d-tartaric  acid  in  alcoholic  solution  yield  d-hydroxy-/3-naph- 
thylmethylethylammonium  d- tartrate,  G13  H150N,C4H606,  m.p.  132 — 135°, 
decomp.  135°,  [M]D  +  107,H°,  whilst  l-hydroxy-(3 naphthylmethylethyl- 
ammonium  \-tartrate ,  obtained  in  a  similar  manner  by  means  of 
^-tartaric  acid,  has  m.  p.  132  — 135°,  decomp.  135°,  and  [M]D  -  107’8° 
in  aqueous  solution.  Each  of  these  tartrates  is  converted  through  the 
picrate,  decomp.  118 — 119°,  and  the  chloride  into  the  free  base, 

'  C13H150N,3H20, 

m.  p.  67 — 70°,  needles;  the  o!-base  and  the  £-base  have  [M]D  +38°  and 
—  39°  respectively  in  aqueous  solution. 

[With  Jacob  Dodonow.] — Kairoline  is  oxidised  by  3%  hydrogen 
peroxide  at  60 — 65°  to  r -kairoline  oxide,  C10H13ON,  in.  p.  124°  (decouip.), 
which  is  isolated  in  the  form  of  the  hydrochloride,  C]0H13ON,H.C1, 
m.  p.  144°  (decomp.)  ( platinichloride ,  m.  p.  153°  decomp.),  or  better  as 
the  picrate,  m.  p.  122°  (decomp.).  The  resolution  of  the  r-base  is 
effected  with  extraordinary  ease.  An  alcoholic  solution  is  treated 
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with  alcoholic  d-tartarie  acid,  the  crystals  of  1  -hydroxykairolinium 
&-tcirtrate  which  are  deposited  in  90%  yield,  are  removed,  the  filtrate  is 
freed  from  the  excess  of  <i-tartaric  acid  by  the  addition  of  ammonium 
chloride,  and  is  then  concentrated  and  treated  with  aqueous  ammonium 
d-bromocamphorsulphonate,  whereby  d -hydroxykairolinium  d -bromo- 
camphorsulphonate  is  obtained  in  80%  yield.  This  salt  has  decomp. 
165°  and  [M]D  +  362°,  and  is  converted  as  usual  through  the  d-picrate, 
m.  p.  126°  (decomp.),  and  d -chloride,  decomp.  138°,  [M]D  +88°,  into 
d -Jcairoline  oxide ,  C10H13ON,H2O,  hygroscopic  plates,  which  has 
[M]d  +45°  in  water  and  (anhydrous)  +  134°  in  benzene.  1  -Hydroxy¬ 
kairolinium  d -tartrate,  m.  p.  1 45°  (decomp),  [M]D  -  48°,  is  converted 
through  the  \-picrate,  m.  p.  126°  (decomp.),  and  l-chloride,  decomp.  138°, 
[M]d  —  88°,  into  1  -kairoline  oxide ,  C10H13ON,H2O,  [M]D  -  45°  in  water 
and  (anhydrous)  —  137°  in  benzene. 

r-Kairoline  oxide  reacts  with  methyl  iodide  in  the  presence  of 
methyl  alcohol  to  form  a  periodide,  C10H13ONI2,  decomp.  145°,  dimethyl- 
tetrahydroquinolinium  iodide,  and  kairoline  •  the  last  substance  is 
optically  inactive  even  when  the  experiment  is  performed  with 
/-kairoline  oxide.  Similar  products  are  obtained  when  methyl  sulphate 
is  used.  C.  S. 


Salts  and  Esters  of  Alkylaminodithiocarbamic  Acids. 
Ernest  Fourneau  and  Vila  (Bull.  Soc.chim .,  1911,  [iv],  9,  985 — 989. 
Compare  Abstr.,  1911,  i,  528). — It  has  been  shown  (Abstr.,  1911,  i,  528) 
that  alkylaminoacetic  acids  react  with  carbon  disulphide  to  give  the 
corresponding  dithiocarbamates.  It  is  now  shown  that,  if  an  aryl- 
aminoacetie  acid  is  employed,  the  product  is  a  thiothiazolone. 

When  ethyl  or  bromophenylacetate  reacts  with  methylamine  in 
benzene  solution  it  yields  ethyl  methylaminophenylacetate,  an  oil  readily 
saponified  by  boiling  water,  b.  p.  136°/10  mm.  This  ester  reacts  in 
ether  with  carbon  disulphide  to  form  2-thio-4-phenyl-3-methylthiazolone, 

CHPh<^nn _ I  ,  voluminous  prisms,  m.  p.  137°.  This,  when 

(jU 


treated  with  ammonia,  does  not  yield  the  amide  of  the  corre¬ 
sponding  dithiocarbamic  acid,  but  methylaminophenylacetamide. 
When  warmed  with  sodium  hydroxide  in  alcoholic  solution,  it  yields 
the  sodium  derivative,  C02Na’CHPh*NMe*CS2Na.  The  potassium 
derivative  is  prepared  in  a  similar  manner.  If  to  a  solution  of  the 
sodium  salt  in  water  freshly  precipitated  mercuric  oxide  is  added,  the 
unstable  compound,  (C02Na*CHPh’KMe*CS2)2Hg,  is  precipitated  in  the 
form  of  pale  yellow  crystals.  Organo-mercury  compounds,  such  as 
mercuryaniline,  behave  in  the  same  way  as  the  mercuric  oxide. 

If  a  solution  of  antimony  trichloride  is  added  to  a  solution  of  the 
potassium  salt  in  water,  there  results  an  ill-defined  compound,  which 
should  theoretically  be  (C02K,CHPh*NMe*CS2)3Sb,  but,  judged  by  the 
estimation  of  the  antimony,  seems  to  correspond  more  nearly  with 
the  formula  (C02K*CHPh,NMe,CS2)2Sb*0E .  This  substance  is  of 
therapeutic  interest.  W.  G. 


Diamidothiophosphoric  Acid.  Fritz  Ephraim  ( Ber 1911,  44, 
3414 — 3416.  Compare  Abstr.,  1911,  i,  284). — Diamidothiophosphoric 
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acid  is  obtained  from  the  compound  PC)2,OPh  by  the  addition  of 
sulphur,  replacement  of  the  chlorine  atoms  by  the  amino-group,  and 
saponification  of  the  resulting  ester. 

Phenyl  dichlorothiophosphate,  PSCl2*OPh,  is  formed  when  the 
compound  PClg’OPh  (1  mol.)  is  heated  with  sulphur  (1  atom)  for 
half  an  hour  in  a  sealed  tube  at  220 — 230°.  Fractional  distillation  of 
the  product  gives  a  colourless,  highly  refractive  liquid,  possessing  a 
slight  but  unpleasant  odour,  b.  p.  260°  (decotup.)  or  1 3 3°/ 2 2  mm. 
Owing  to  its  insolubility  in  aqueous  solutions,  it  is  practically  unacted 
on  by  dilute  acids  or  concentrated  sodium  hydroxide.  Nitric  acid 
(D  1-4)  gives  rise  to  phenyl  or  else  nitrophenyl  phosphate.  When 
dissolved  in  alcohol  and  treated  with  aqueous  ammonia  (1)  0  82), 
crystals  of  phenyl  diamidothiophosphate,  PS(NH2)2*OPh,  are  readily 
obtained,  m.  p.  118°.  This  compound  cannot  be  hydrolysed  by 
boiling  with  aqueous  sodium  hydroxide.  To  bring  about  hydrolysis, 
it  is  necessary  to  mix  it  with  2‘3  mols.  of  solid  sodium  hydroxide  and 
add  a  few  drops  of  water  ;  the  heat  of  solution  of  the  sodium  hydr¬ 
oxide  starts  the  hydrolysis.  Addition  of  acetic  acid  and  alcohol  then 
precipitates  an  oil,  which  is  doubtless  diarnidothiophosphoric  acid, 
PS(NH2)2*OH.  It  is  very  unstable,  gradually  decomposing  with 
evolution  of  hydrogen  sulphide,  so  that  it  could  not  be  obtained  pure. 
The  silver  salt  is  characteristic.  T.  S.  P. 

Hydrazidophoephoric  Acid.  Fritz  Ephraim  and  M.  Sackheim 
( Ber .,  1911,  44,  3416 — 3423) — In  order  to  prepare  monohydrazido- 
phosphoric  acid,  PO(OH)2‘N2H3.  the  authors  wished  to  nitrate 
amidophosphoric  acid,  PO(OH)2’NH2,  and  from  the  nitroamide  so 
produced,  obtain  the  hydrazide  by  reduction  (compare  the  analogous 
process  for  the  derivatives  of  sulphuric  acid,  Abstr.,  1911,  ii,  286). 
Since  free  amidophosphoric  acid  is  very  unstable,  the  nitration 
experiments  were  carried  out  with  the  phenyl  ester,  but  it  was  found 
that  nitration  always  took  place  in  the  phenyl  group,  the  amido- 
group  being  split  off  at  the  same  time.  The  following  method  was 
therefore  used  :  Diphenyl  chlorophosphate  was  transformed  into  the 
hydrazide,  from  which  salts  of  hydrazidophosphoric  acid  could  be 
obtained  by  saponification,  in  accordance  with  the  scheme  : 

n2H4  rjp^KOEh^  NaOH  r)p^s:(^Na)2 

U±XJ1  - >  Ut^NH-lSH2 - >  ur^NH-ISH2' 

Diphenyl  hydrazidophosphate -  PO(OPh)2'N2H3,  is  obtained  by  the 
interaction  of  diphenyl  chlorophosphate  (1  mol.)  and  hydrazine 
hydrate  (1  mol.)  in  alcoholic  solution.  A  precipitate  of  the  hydro¬ 
chloride  is  first  formed,  and  water  is  then  added  until  the  precipitate 
dissolves  and  the  liquid  becomes  milky.  On  cooling,  crystals  of  the 
desired  compound  are  obtained,  m.  p.  112°.  On  hydrolysis  with 
solid  sodium  hydroxide  aud  a  few  drops  of  water  (compare  the 
previous  abstract),  sodium  phenyl  hydrazidophosphate, 
OPh-PO(ONa)-N2H3, 

is  produced  ;  it  crystallises  in  needles  from  alcohol.  The  disodium 
hydrazidophosphate,  PO(ONa)2’N2H3,  results  when  the  reaction 
mixture  is  heated  for  ten  minutes,  after  hydrolysis  with  the  formation 
of  the  monosodium  salt  is  complete.  It  is  best  prepared  by  hydrolysis 
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of  the  diphenyl  ester  with  25%  sodium  hydroxide  under  reflux. 
Sodium  hydrogen  hydrazidophosphate,  ONa*PO(OH)*N2H3,  on  account 
of  its  sparing  solubility,  is  precipitated  from  a  solution  of  the  normal 
salt  by  the  careful  addition  of  acetic  acid.  The  normal  potassium 
salt  and  the  potassium  hydrogen  salt  are  prepared  similarly  to  the 
sodium  salts.  Ammonium  and  barium  phenyl  hydrazidophosphales, 
0Ph*P0(0*NH4)*N2H3  and  [P0(0Ph)(N2H3)*0]2Ba,  are  obtained  from 
the  diphenyl  ester  by  hydrolysis  with  concentrated  ammonium  hydr¬ 
oxide  and  barium  hydroxide  respectively.  Barium  hydrazidophosphate 
could  not  be  obtained  pure.  The  lead  salts  of  hydrazidophosphoric 
acid  and  of  phenylhydrazidophosphorie  acid  are  obtained  by  double 
decomposition  of  the  corresponding  sodium  salts  with  lead  acetate. 

Free  hydrazidophosphoric  acid,  as  also  its  phenyl  ester,  were 
obtained  in  solution  by  interaction  of  the  lead  or  barium  salts  with 
hydrogen  sulphide  or  sulphuric  acid.  The  solutions  reduce  silver 
nitrate  and  Fehling’s  solution  with  difficulty  at  the  ordinary  tempera¬ 
ture,  somewhat  more  quickly  on  boiling.  The  solid  acids  could  not 
be  isolated. 

When  diphenyl  hydrazidophosphate  is  heated  gradually  to  150°, 
1  mol.  of  hydrazine  is  lost  from  2  mols.  of  ester,  with  the 
formation  of  diphenyl  hydrazidodiphosphate, 

OPh-PO-NH-NH-PO-OPh. 

This  compound  forms  microscopic  needles ;  it  does  not  react  with 
aldehyde,  nor  does  it  reduce  alcoholic  ammoniacal  silver  nitrate,  so 
that  it  probably  does  not  possess  the  formula  NH2'N[PO(OPh)2]2. 
It  is  changed  by  boiling  water  in  some  way,  the  solution  then  readily 
reducing  silver  nitrate.  When  the  hot  alcoholic  solution  is  pre¬ 
cipitated  with  water,  hydrazine  is  split  off,  the  precipitate  consisting 
of  monophenyl  phosphate,  PO(OH)2’OPh  (compare  Bapp,  Abstr., 

1884,1337). 

Nitration  of  diphenyl  amidophosphate  gives  rise  to  a  mixture 
of  o-  and  jo-dinitrophenyl  phosphates,  0H*P0(0*C6H4*N02)2>  which 
melts  to  a  turbid  liquid  at  95 — 97°,  the  fusion  clearing  suddenly 
at  165 — 167°  (compare  Rapp,  loc.  cit.).  The  mixture  contains  only  a 
very  small  proportion  of  the  ortho-compound  (about  0’2%).  Sodium 
p-dinitrophenyl  phosphate  forms  light  yellow,  slender  needles ;  the 
silver  salt  forms  slender,  white  needles.  T.  S.  P. 

The  Reactions  of  4-Nitrosophenol,  2 : 6-Dibromo-4-nitroso- 
phenol,  and  6-Nitroso-m-cresol  with  Bromine.  Henri  van  Erp 
(Bee.  trav.  chim.,  1911,  30,  270 — 304.  Compare  Bridge,  Abstr.,  1894, 
i,  25  ;  Raiford  and  Heyl,  Abstr.,  1910,  i,  273,  730). — A  determina¬ 
tion  of  the  products  obtained  by  the  action  of  bromine  on  solutions  of 
phenol  containing  nitrosophenol.  From  his  experiments  the  author 
draws  the  conclusion  that,  when  nitrosophenol  is  treated  with  excess  of 
bromine,  the  principal  product  is  2:4: 6-tribromophenol,  probably 
formed  according  to  the  equation:  NO'C6H4,OH  +  8Br  +  2H20  = 
C6H2Br3*OH  +  HN03  +  5HBr.  Other  products  are  4  :  6-dibromo- 
2-nitrophenol,  2  :  6-dibromo-4-nitrophenol,  and  2  :  6-dibromo-/>-benzo- 
quinone  in  small  quantity. 

2  : 6-Dibromo-4-nitrosophenol  was  prepared  both  from  the  nitroso- 
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phenol  and  bromine  (Fischer  and  Hepp,  Abstr.,  1888,  456),  and  by  the 
action  of  hydroxylamine  on  2  :  6-dibromo-p-benzoquinone,  and,  contrary 
to  Kehrmann’s  results  (compare  Abstr.,  1889,  243),  the  products  in  the 
two  cases  were  identical. 

2:4:  6-Tribromo-m-cresol  yields  an  acetate  and  a  benzoate ,  m.  p.  87°. 

The  diacetate  of  2  :  6-dibromoquinol  is  obtained  in  colourless  prisms, 
m.  p.  116-5°  ;  the  dibenzoate  has  m.  p.  136°. 

Dibroniodianilino-\>-benzoquinone  is  obtained  by  the  addition  of 
aniline,  dissolved  in  alcohol,  to  a  warm  solution  of  2  :  6-dibromo-/>- 
benzoquinone  in  alcohol.  It  forms  an  olive-coloured,  microcrystalline 
powder,  which  does  not  melt  at  300°  (compare  Niemeyer,  Abstr., 
1885,  1065). 

By  the  action  of  bromine  in  excess  on  4-nitrosophenol  in  alcoholic 
solution  and  subsequent  distillation  in  steam,  there  resulted  (1)  a  non¬ 
volatile  product,  which  was  shown  to  be  2  :  6-dibromo-4-nitrophenol  ; 
(2)  a  volatile  portion,  which  formed  the  major  part  of  the  products, 
and  consisted  chiefly  of  2:4: 6-tribromophenol  with  a  little 
4 : 6-dibromo-2-nitrophenol. 

Working  with  water  as  a  solvent  instead  of  alcohol,  the  products 
were  the  same,  but  in  this  case  some  2  :  6-dibromo-p-benzoquinone  was 
also  isolated.  In  each  case  the  hydrogen  bromide  obtained  from  the 
reaction  was  in  excess  of  the  amount  demanded  by  the  equation.  This 
the  author  considers  was  due  to  the  formation  of  brominated  resinous 
by-products  and  consequent  generation  of  hydrogen  bromide. 

That  the  2  :  6-dibromo-4-nitrophenol  does  not  result  by  isomeric 
change  from  4  :  6~dibromo-2-nitrophenol,  or  vice  versa,  in  this  reaction 
is  shown  by  taking  solutions  of  each  of  these  separately  in  acetic  acid, 
gradually  adding  sodium  nitrite,  and  allowing  the  solutions  to  remain. 
After  three  days  the  starting  materials  can  be  recovered  unchanged 
without  any  trace  of  the  isomeride  being  present. 

2:4:  6-Tribromophenol  is  the  product  of  the  action  of  bromine  in 
excess  on  an  alcoholic  solution  of  2 : 6-dibromo-4-nitrosophenol. 
With  6-nitroso-m-cresol,  bromine  yields  2:4:  6-tribromo-m-cresol. 

W.  G. 

Action  of  Magnesium  Ethyl  Bromide  on  Anthraquinone. 
Latham  Clarke  and  Paul  Whittier  Carleton  ( J .  Amer.  Chem.  Soc., 
1911,  33,  1966 — 1973). — It  has  been  shown  by  Clarke  (Abstr.,  1908, 
i,  330)  that  magnesium  ethyl  bromide  reacts  with  anthraquinone  with 
formation  of  9  : 10-dihydroxy-9  :  10-diethyldihydroanthracene.  A 
further  study  of  this  reaction  has  shown  that  when  the  magnesium 
ethyl  bromide  is  in  excess,  dihydroxydiethyldihydroanthracene  is 
formed,  but  that  when  the  anthraquinone  is  in  excess,  ethyloxanthranol 
is  produced. 

9  :  10-Dihydroxy-9  :  10-diethyldihydroanthracene  has  m.  p.  172°,  and 
its  dimethyl  ether,  m.  p.  178°;  the  diethyl  ether  has  also  been 
prepai  ed.  When  the  compound  is  treated  with  acetyl  chloride, 
a  cream-coloured  substance ,  C16HlY0,  m.  p.  135 ’5 — 136°,  is  produced 
which  crystallises  in  needles  and  dissolves  in  methyl  alcohol  to  form  a 
solution  with  a  blue  fluorescence.  By  the  action  of  zinc  dust  and 
glacial  acetic  acid,  the  dihydroxy-compound  is  converted  into  diethyl- 
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anthracene.  When  the  compound  is  heated  with  dilute  hydrochloric 
acid,  a  mixture  of  two  isomeric  substances,  C36H340,  is  obtained.  One 

of  these  compounds,  probably  ^CHMeiC^Q^O'CEt^O,  m.  p.  161°, 

forms  yellow,  rhombic  pRtes,  and  the  other,  possibly 

(cHMeEt.C^g)c),°, 

m.  p.  226°,  crystallises  in  yellow  prisms,  and  gives  fluorescent  solutions. 
These  substances  are  also  formed  as  by-products  in  the  preparation  of 
9  :  10-dihydroxy-9  : 10-diethyldihydroanthracene.  E.  G. 

Synthesis  of  Butein.  A.  Goschke  and  J.  Tambor  ( Ber .,  1911, 
44,  3502 — 3505). — The  authors  will  describe  shortly  a  method  of 
synthesising  polyhydroxychalkones.  Amongst  others,  butein  (Perkin 
and  Hummel,  Trans.,  1904,  85,  1459)  has  been  obtained  by  treating  a 
boiling  alcoholic  solution  of  equal  molecular  quantities  of  proto- 
catechualdehyde  and  resacetophenone  with  50%  potassium  hydroxide. 
The  product,  which  is  obtained  by  acidification  and  purified  through 
the  tetra-acetyl  derivative,  is  shown  to  be  identical  with  natural 
butein  by  direct  comparison.  The  4':  5 '-methylene  ether , 

c6h3(oh)2-co-ch:ch-o(.h3<q>ch2, 

m.  p.  185°,  yellow  needles,  prepared  in  a  similar  manner  from 
piperonal  and  resacetophenone,  yields  2  :  k-dirnethoxy-i'  :  b'-dioxy- 
methylenechalkone,  m.  p.  168°,  by  treatment  with  warm  methyl  sulphate 
and  50%  potassium  hydroxide.  0.  S. 

a-taoDypnopinacolin.  Maurice  Delacre  (Bull.  Soc.  chim.,  1911, 
[iv],  9,  1024 — 1025). — In  this  preliminary  communication  it  is  shown 
that  dehydrodypnopinacolin,  C32H240,  can  be  obtained  by  the  oxida¬ 
tion  of  a-wodypnopinacolin,  C32I1260,  with  bromine  (compare  Abstr., 
1896,  i,  662).  Oxidation  with  chromic  acid  in  acetic  acid  gives 
rise  to  dehydrodypnopinacone,  C32H2602.  The  latter  by  dehydration 
furnishes  dehydrodypnopinacolin,  and  this  on  treatment  with  sodium 
amalgam  gives  a  substance,  C32H260,  isomeric  with  dypnopinacolin, 
but  which  behaves  as  an  alcohol,  and  with  acetyl  chloride  gives  a 
hydrocarbon,  which  may  be  ^sodypnopihacolene  (da  Costa,  These,  1911). 

T.  A.  H. 

Cholesterol.  III.  Leo  Tschugaeff  and  P.  Koch  ( Annalen ,  1911, 
385,  352 — 358.  Compare  Abstr.,  1910,  i,  734). — Recently  several 
investigations  of  the  behaviour  of  cholesterol  and  its  immediate 
derivatives  towards  ozone  (Molinari  and  Fenaroli,  Abstr.,  1908,  i, 
882;  Doree,  Trans.,  1909,  95.  638;  Diels  and  Abderhalden,  Abstr., 
1904,  i,  880  ;  Diels,  ibid.,  i,  728)  have  thrown  doubt  on  the  usually 
accepted  view  that  the  molecule  of  cholesterol  contains  only  one 
ethylenic  linking.  The  authors,  therefore,  have  determined  the 
molecular  refractions  of  cholesterol,  cholestane,  cholestene,  a-chol- 
esterylene,  methyl  cholesterylxanthate,  and  methyl  dihydrochol- 
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esterylxanthate  in  benzene,  >and  have  obtained  values  which  agree 
closely  with  those  calculated  on  the  assumption  that  only  one 
ordinary  ethylenic  linking  is  present  in  the  molecule  of  cholesterol. 

C.  S. 

Synthesis  of  aa-Diaryl  Substituted  Arabitol.  Carl  Paal  and 
Max  Kinscher  ( Ber .,  1911,  43,  3543 — 3555.  Compare  Abstr.,  1906, 
i,  802). — On  treatment  of  lriacetyl-7arabonolactone  with  magnesium 
phenyl  bromide  and  decomposition  of  the  product  with  dilute  acids, 
aa-diphen)  l-?-arabitol  is  obtained.  In  a  similar  manner,  aa-di -^-tolyl- 
and  aa-dibenzyl-arabitols  have  been  prepared. 

On  benzoylation  of  diphenylarabitol,  which  is  strongly  dextro¬ 
rotatory,  an  inactive  tetrabenzoyl  derivative  is  obtained, 
H0’CPh2*[CH(0Bz)]3*CH?*0*C0Ph. 

Diphenylarabitol  is  converted  on  oxidation  into  benzophenone  and 
aliphatic  compounds,  of  which  only  mesotartaric  acid  could  be  isolated. 
Dilute  nitric  and  other  mineral  acids  eliminate  water,  forming 

anhydrodiphenyl  - 1  -  arabitol,  Cl7Hlg05. 

, - 0 -  This  does  not  react  with  aldehyde  or 

H  OH  j  ketone  reagents,  and  when  oxidised 

CPh2’C - C - OCH2*OH  with  potassium  permanganate  yields 

OH  H  H  an  acid,  Cl7H1606,  without  the  elimin- 

(I.)  ation  ot'  the  phenyl  groups  as  benzo¬ 

phenone. 

- q -  Accordingly,  constitution  (I),  namely, 

|  H  OH  j  3  :  i -dihydroxy -2  :  2  -  diphenyl  -  5  -  methyl- 

(JPh2*C - C - 0 — C02H  oltetrahydrofuran ,  is  assigned  to  the 

OH  H  OH  anhydro-compound,  whilst  the  acid  is 

(II.)  3:4:5-  trihydroxy  -2:2-  diphenylttlra- 

hydrofuran-5-carboxylic  acid  (constitution  II). 

On  rearrangement  this  acid  will  form  an  a-ketonic  acid, 
0H-CPb2-CH(0H)-CH(0H)-C0’C02H, 
as  witnessed  by  the  formation  of  a  dark  red,  oily  hydrazone  orosazone 
on  treatment  with  phenyl  hydrazine. 

Triacetyl-\-arabonolactone  forms  large,  transparent,  well-formed, 
prismatic  crystals  with  many  faces,  in.  p.  52 — 54°,  [a]jf°  —  60-45°. 

<x<x-Diphenyl-\-arabitol  separates  in  small,  colourless,  flat  needles, 
grouped  concentrically,  m.  p.  171°,  [a]o  +85'6°. 

fiySt- Tetrabenzoyl-aa-diphenylarabitol  crystallises  in  colourless,  silky, 
glistening  needles,  m.  p.  181 — 182°,  which  are  optically  inactive. 

Anhydrodiphenylarabitol  crystallises  in  transparent,  large,  thin  plates, 
m.  p.  172—174°,  [a]*  -114-8°. 

3:4:  5  -  Trihydroxy  -  2  :  2  -  diphenyltetrahyd,rofuran-5 -carboxylic  acid 
forms  short,  stunted  needles,  which  sinter  at  111°,  m.  p.  117°, 
[a]L7  +201-7°. 

aa-Di-ip-tolyl-X-arabitol  crystallises  in  small,  glass-like,  colourless,  flat 
prisms  with  oblique  end  faces,  in  renniform  aggregates.  It  has  a 
faint  aromatic  odour,  m.  p.  186 — 187°,  [a]},8  +71'62°. 

«a  DibenzylA-arabitol.  forms  transparent,  colourless  needles,  in.  p. 
156  —  157°,  [a] y  +31-5°.  E.  F.  A. 
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The  Polymorphism  of  a^oCinnamic  Acid.  Julius  Meyer 
( Zeitsch .  Elektrochem.,  1911,  17,  976 — 984). — A  more  detailed  account 
of  results  already  published  (compare  Abstr.,  1911,  i,  975). 

T.  S.  P. 

Acylated  Salicylic  Acids.  Alfred  Einhorn,  Leo  Rothlauf, 
and  Rudolf  Seuffekt  ( Btr .,  1911,  44,  3309 — 3313). — Contrary  to 
the  experience  of  Lassar  Cohn  and  Lowenstein  (Ab-tr.,  1908,  i,  984), 
Einhorn  and  Seuffert  find  that  benzoylsalieylic  acid  [o-benzoyloxy- 
benzoic  acid]  may  be  readily  prepared  by  the  interaction  of  benzoyl 
chloride  and  salicylic  acid  in  pyridine  solution  or  by  the  action  of 
benzoyl  chloride  on  sodium  salicylate.  It  crystallises  in  needles, 
m.  p.  132°.  The  sodium  salt  was  also  analysed.  The  pyridine  method 
was  also  found  available  for  the  preparation  of  o-isovaleryloxybenzoic 
acid,  m.  p.  95°,  and  of  o-cinnamoyloxy  benzoic  acid,  m.  p.  150 — 152°. 

Einhorn  and  Rothlauf  have  prepared  o -thymylcarbonalobenzoic  acid, 
CgHgMePr’O'CO'O'CgH^COgH,  m.  p.  118°,  by  the  action  of  thymol- 
carbonyl  chloride  on  salicylic  acid  and  dimethylaniline  in  benzene 
solution,  and  o -menthylcarbonatobenzoic  acid, 

C6H9MePr-0-C0-0-C6H4*C02H, 

m.  p.  121 ‘5°,  by  mixing  sodium  salicylate  and  menthylcarbonyl  chloride 
in  acetone  solution. 

None  of  these  compounds  gives  a  coloration  with  ferric  chloride. 

H.  W. 

« -Chloro-/8- phenyl-lactic  Acid  and  Phenylacetaldebyde. 
Berthold  Rassow  and  Fritz  Burmeister  (J.  pr.  Chem.,  1911,  [ii],  84, 
473 — 489). — By  passing  carbon  dioxide  into  an  aqueous  solution  of 
potassium  hypochlorite  and  potassium  cinnamate  and  subsequently 
acidifying,  the  authors  obtain  crystallised  a-chloro-/3-phenyl-lactic  acid 
without  a  trace  of  oily  by-product  (compare  Erlenmeyer  and  Lipp, 
Abstr.,  1883,  992).  The  hydrated  acid  containing  H20  has  m.  p. 
56 — 57°.  By  keeping  over  sulphuric  acid,  it  changes  to  a  labile, 
anhydrous  acid,  m.  p.  86°,  which  in  time  is  converted  into  a  stable 
modification,  m.  p.  102 — 103°  ;  the  last  is  also  obtained  by  repeatedly 
crystallising  the  hydrated  acid  from  dry  chloroform.  The  ammonium 
salt,  m.  p.  185°  (decomp.),  and  the  aniline  salt,  m.  p.  82°,  are  described. 
Phenylaoetaldehyde  is  best  obtained  by  neutralising  an  aqueous  solu¬ 
tion  of  a-chloro-/Lphenyl-lactic  acid  with  sodium  hydroxide  and  subse¬ 
quently  heating ;  it  resinifies  by  keeping,  and  yields  a  crystalline 
substance,  C7H70,  m.  p.  148°.  C.  S. 

The  Anhydride  of  Mandelic  Acid.  Karl  Stutz  ( Ber .,  1911, 
44,  3485 — 3487.  Compare  Biedermann,  Abstr.,  1892,  473  ;  Bischoff 
and  Walden,  Abstr.,  1894,  i,  525  ;  Staudinger,  Abstr.,  1911,  i,  308). 
— The  vitreous  amorphous  anhydride  of  mandelic  acid  eau  also  be 
obtained  by  heating  the  acid  with  a  little  sulphuric  or  hydrochloric 
acid  in  the  steam-oven  •  obtained  thus,  it  is  soluble  in  ether,  but 
insoluble  in  cold  water  and  sodium  hydrogen  carbonate  solution. 

Although  analysis  and  the  equivalent  weight  indicate  the  formula 
C32H2e09,  the  fact  that  the  action  of  ammonia  yields  a  larger  quantity 
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of  the  amide  than  this  formula  would  indicate  leads  the  author  to  the 
opinion  that  either  mandelic  acid  gives,  like  salicylic  acid,  several 
anhydrides,  of  which  the  vitreous  substance  is  a  mixture,  or  that  the 
vitreous  product  represents  the  lactide,  C8H602,  which,  on  account  of 
its  amorphous  nature,  has  not  yet  been  obtained  free  from  water. 

D.  F.  T. 

Additive  Products  of  Derivatives  of  Trinitrobenzene  with 
Some  Nitrogenous  Aromatic  Substances.  Roberto  Ciusa  and 
L.  Vecchiotti  ( Atti  R.  Accad.  Lined,  1911,  [v],  20,  ii,  377 — 383. 
Compare  Abstr.,  1911,  i,  810 ;  Sudborough  and  Beard,  Trans.,  1910, 
97,  773  •  Ciusa  and  Agostinelli,  Abstr.,  1907,  i,  553  ;  Ciusa,  Abstr., 
1906,  i,  962). — In  addition  to  the  additive  products  with  picryl 
chloride  formerly  described,  other  compounds  have  now  been  prepared. 
Benzaldehyde-p-nitrophenylhydrazone  and  picryl  chloride  form  a  com¬ 
pound,  CHPhIN,NH,C6H4,N02,2C6H2(N02)8C],  which  crystallises  in 
carmine-red  needles,  m.  p.  132°.  The  compound  of  benzaldehyde- 
phenylmethylhydrazone  and  picryl  chloride, 

CHPh :  N  •  N  MePh,  2C6H2(N  02)3C1 , 

crystallises  in  dark  red  needles,  m.  p.  65°.  The  compound  of  cinnam- 
aldehydephenylhydrazone  and  picryl  chloride  has  m.  p.  122 — 123° 
(formerly  given  incorrectly  by  printer’s  error).  The  compound  of 
m-nitrobenzaldehydephenylhydrazone  and  picryl  chloride, 
N02*C6H4*CH.:N*NHPh,CrH2(N02)8Cl, 
forms  dark  red  needles,  m.  p.  98°.  The  compound  of  piperonaldehyde- 
phenylmethylhydrazone  and  picryl  chloride, 

CH2:02:C6H3-CH-N:NMePh,C6H2(N02)3Cl, 
crystallises  in  black  needles  with  a  violet  lustre,  and  has  m.  p.  1 15°. 

The  compound  of  benzaldehydephenylhydrazone  with  trinitrotoluene, 
CHPhIN*NHPh,2C6H2Me(N02)3,  forms  dark  red  needles,  m.  p.  84°. 

The  compound  of  benzaldehydephenylhydrazone  and  trinitrophenol, 
CHPh!N,NHPh,2C6H2(N02)3*0H,  crystallises  in  violet-black  needles, 
m.  p.  117°. 

The  compound  of  o-nitrobenzaldehydephenylhydrazone  with  trinitro¬ 
benzene,  N02*C6H4,CH!N,NHPh,CgH3(N02)3,  crystallises  in  dark  red 
needles,  m.  p.  132°. 

The  compound  of  benzaldehydephenyl-jp-tolylhydrazone  with  trinitro¬ 
benzene,  CHPh'NINH,CGH4'Me,2CeHg(N02)3,  forms  lustrous,  black 
scales,  m.  p.  142°. 

The  compound  of  cinnamaldehydephenylhydrazone  and  trinitro¬ 
benzene,  C,5H14N2,2(J6H3(N02)3,  crystallises  in  reddish-brown  needles, 
m.  p.  167°. 

The  compound  of  ra-nitrobenzaldehydephenylhydrazone  with  trinitro- 
benzene,  N02‘C6H4,CHiIS[*NHPh,C6H3(N02)3,  forms  dark  red  needles, 
in.  p.  136°. 

The  compound  of  m-nitrobenzaldehydephenylhydrazoue  and  trinitro¬ 
toluene,  N02,C6H4,CHIN*NHPh,C6H2(N02)3Me,  crystallises  in  red 
needles,  m.  p.  105 — 106°. 

The  compound  of  p-nitrobenzaldehydephenylhydrazone  and  trinitro¬ 
benzene,  NO2*C6H4,CH!N-NHPh,C0H3(NO2)3,  forms  dark  red,  lustrous 
scales,  m.  p.  144°. 
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The  compound  of  anisaldehydephenylhydrazone  with  trinitrobenzene, 
OMe,C6H4,CHIN‘IS'HPh,  C6H3(N02)3,  crystallises  in  reddish-brown 
scales,  m.  p.  113°. 

The  compound  of  piperonaldehydephenylhydrazone  and  trinitro¬ 
benzene,  CH2!O2IC0H3*CH!N*NHPh,C0H3(NO2)3)  crystallises  in  almost 
black  needles  with  a  violet  lustre,  and  has  m.  p.  147°. 

The  compound,  of  benzaldehj'de-p-nitrophenylhydrazone  and  trinitro¬ 
benzene,  CHPh!N,NH*C(iH4*N02,C6H3(N02)3,  forms  red  needles,  m.  p. 
164—165°. 

Additive  compounds  of  a  very  unstable  kind  were  also  obtained 
with  trinitrophenol  and  benzaldehydephenylmethylhydrazone,  piperon- 
aldehydephenylmethylhydrazone,  and  ■m-nitrobenzaldehydephenyl- 
methylhydrazone,  as  well  as  from  m-nitrobenzaldehydemethylhydrazoDe 
and  picryl  chloride.  R.  V.  S. 

Derivatives  of  cycfoPentanone.  Marcel  Godchot  and  Felix 
Taboury  ( Compt .  rend.,  1911,  153,  1010 — 1011.  Compare  Abstr., 
1911,  i,  385). — The  ketone  prepared  by  the  catalytic  hydrogenation  of 
tu/cfopentanone  is  shown  to  be  a-co/cfopentylcyefopentanone  by  the  fact 
that  on  reduction,  it  gives  a-cyclopentylcyclopentanol,  CgHg'CgHg’OH, 
needles,  in.  p.  20°,  b.  p.  125 — 126°/15  mm.  ;  the  phenylurethane  has 
m.  p.  88 — 89°.  This  substance  has  also  been  prepared  by  acting  on 
cycfopentanone  with  sodium  ethoxide  and  reducing  the  resulting  com¬ 
pound  with  alcohol  and  sodium  (Wallach,  Abstr.,  1896,  i,  572). 

W.  0.  W. 


Products  of  the  Dry  Distillation  of  Calcium  Pinate. 
Waldemar  Bonsdorff  (Ber.,  1911,  44,  3208 — 3210). — Calcium  pinate 
was  expected  to  yield  on  dry  distillation  a  cyclic  ketone, 


GIF 


CO 


CMe, 


>ch2  |  . 

CH^ - CH9 


The  actual  product  was  an  oil,  distilling  between  50°  and  100°/8  mm., 
which  formed  a  semicarbazone,  C9H15ON3,  crystallising  in  colourless 
plates,  and  yielded  an  unsaturated  ketone  on  decomposition,  probably 

QQ _ QJJ 

l-iaopropylem-2-cyc\opentanone,  CMe2IO<^  ^  I  2.  This  is  a  trans- 

O.fci.2 

parent  oil,  b.  p.  69 — 71°/8  mm.,  D4°  0-9355,  nD  1'4666.  E.  F.  A. 


Fluorescence  in  the  ^-Benzoquinone  Group.  M.  M.  Richter 
(Ber.,  1911,  44,  3469 — 3473). — When  ehloranil  and  potassium  cyanide 
react  in  solution  in  methyl  alcohol,  there  is  formed  the  potassium  salt 
of  “cyananilic”  acid,  Cs04N2K2;  the  same  substance  is  obtained  when 
chloranilic  acid  is  used  instead  of  ehloranil.  These  methods  of  pre¬ 
paration,  together  with  the  properties,  show  the  free  acid  substance  to  be 
2  :  5-dicyano-3  :  6-dihydroxy -p-benzoquinone.  It  is  a  brown  solid,  which 
does  not  crystallise  well,  and  contains  two  firmly  attached  molecules  of 
water  of  crystallisation;  on  heating,  it  carbonises  without  melting. 
It  is  a  strong  acid,  and  has  a  feeble  quinone-like  odour.  Towards 
reducing  and  hydrolytic  agents  it  is  surprisingly  stable.  It  is  sparingly 
soluble  in  most  solvents,  but  all  the  solutions  show  a  strong  fluores¬ 
cence,  the  colour  of  which  varies  with  the  solvent.  This  fluorescence 
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(the  first  case  with  a  /;-benzoquinone  derivative)  leads  the  author  to 
prefer  the  peroxide  to  the  diketone  structure  for  this  compound  (com¬ 
pare  Kauffmaun,  Abstr.,  1907,  ii,  215).  The  ammonium  salt,  which 
exhibits  a  more  beautiful  fluorescence  than  the  other  salts,  is  precipi¬ 
tated  from  solution  by  concentrated  ammonia  solution  as  a  dark  brown, 
amorphous  powder  ;  the  silver  salt  is  also  brown. 

Monochloro-,  2  : 5-dichloro-,  and  trichloro-p-benzoquinone  also  react 
with  potassium  cyanide,  yielding  intensely  fluorescent  solutions  ;  the 
product  from  the  last-named  is  probably  identical  with  cyananilic 
acid.  D.  F.  'E 

Phenanthrene  Series.  XXXII.  Transition  from  the 
Phenanthraquinone  to  the  Phenanthrene  Series.  Julius 
Schmidt  and  Eberhard  Sauer  (Ber.,  1911,  44,  3241 — 3255.  Com¬ 
pare  Abstr.,  1911,  i,  626). — When  reduced  with  phosphorus  and  fuming 
hydriodic  acid  at  140°,  3-nitrophenanthraquinone  yields  two  isomeric 
3-aminophenanthrene  hydriodides,  of  which  the  less  soluble  modification 
forms  lustrous,  rhombohedral  crystals,  m.  p.  140°,  whilst  the  more 
soluble  isomeride,  which  forms  the  main  product,  crystallises  in  slender, 
white  needles,  m.  p.  244 — 245°.  Both  isomerides  on  treatment  with 
aqueous  sodium  hydroxide  yield  the  same  3-aminophenanthrene,  m.  p. 
87°  (  Werner,  Abstr.,  1902,  i,  437). 

2:9: 10 -Trichlorophenanthrene,  prepared  by  heating  phenanthra¬ 
quinone  with  phosphorus  pentaehloride  at  200°,  crystallises  in  white 
needles,  m.  p.  144 — 145°,  and  on  oxidation  with  chromium  trioxide  in 
aqueous  acetic  acid  solution  yields  2 -chlorophenanthraquinone.  This 
forms  yellowish-red  needles,  m.  p.  252 — 253°,  and  reacts  with 
o-phenylenediamine  hydrochloride  in  alcoholic  solution,  yielding 

9 -chlorophenanthraphenazine, 

white  leaflets,  m.  p.  238°;  the  oxime,  C14H802NC1,  m.  p.  170 — 175°, 
and  semicar bazone,  C15H10O2N3Cl,  slender,  pale  yellow  needles,  m.  p. 
220°,  are  described. 

CiN'OO 

%-Chloro-Z-hydro xyphenanlhralriazine,  C12H7C1<^.^  ^  ^  or 

Gi2HrCl<c:N.N 

prepared  by  the  interaction  of  the  preceding  oxime  and  semicarbazide 
hydrochloride  in  alcoholic  solution,  has  m.  p.  288°  (decomp.). 

2-Chlorophenanthraquinone  is  oxidised  by  potassium  dichromate  and 
dilute  sulphuric  acid  to  4-chlorodiphenic  acid  (Schmidt  and  Schall, 
Abstr.,  1907  i,  26),  which  forms  a  silver  salt,  m.  p.  270°  (decomp.). 
When  boiled  with  fuming  nitric  acid,  it  yields  2 -chlorodinitrophenan- 
.  .  N02-C,H2C1*C0  ,  .  ,  r 

thraqumone,  I  _ •  ,  which  lorms  lustrous,  yellow  crystals, 

-NOg'CgHg  CO 

m.  p.  274°,  and  is  oxidised  by  potassium  dichromate  and  sulphuric 
acid  to  2-chlorodinitrodiphenic  acid,  CUH708N2C1,  m.  p.  269°. 

0  .  7  ,  7  .  NO„-CfiH2Cl-C:X  „ 

l-Chlorodinitropkenanthraphenazine,  *  I  _ I  p»U6H4,  pre- 

pared  from  2-chlorodiuitrophenanthraquinone  and  o-phenylenediamine 

d  2 


3 _ A.xr>C6Hn  crystallising  in 
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hydrochloride  in  alcoholic  solution,  forms  a  white,  crystalline  powder, 
m.  p.  357°. 

The  interaction  of  9  :  9-dichloro-10-phenanthroDe  (Schmidt  and 
Lumpp,  Abstr.,  1909,  i,  34)  or  9-chloro-10-hydroxyphenanthrene  and 
alcoholic  potassium  sulphide  yields  di-9-hydroxy-\0-phenanthryl 


sulphide, 


°«H4<C(OH)>C}S’ 


This  forms  a  light  brown,  crystal¬ 


line  powder,  m.  p.  223 — 224°  (decomp.)  :  the  dibenzoyl  derivative  has 
m.  p.  262—263°.  F.  B. 


The  Methyl-1 : 2-benzanthraquinone  G-roup.  I.  Roland 
Scholl  and  Walter  Tritsch  ( Monatsh .,  1911,  32,  997 — 1018.  Com¬ 
pare  Bally  and  Scholl,  Abstr.,  1911,  i,  676,  1097).— The  authors 
have  attempted  with  partial  success  to  extend  the  anthraflavone  and 
pyranthrone  syntheses  to  the  above  group  (compare  Scholl,  Abstr., 
1910,  i,  271). 

2' -Methyl-a  naphthoylbenzoic  acid  and  the  A:' -methyl  isomeride  were 
obtained  by  the  action  of  phthalic  anhydride  and  aluminium  chloride 
on  2-  and  1-methylnaphtlialene  respectively ;  the  former  product  has 
m.  p.  190 — 191°,  and  the  latter  167 — 169°. 

The  latter  substance  (formula  I),  on  reduction  with  zinc  and  acetic 
acid,  yields  the  lactone  of  <o- hydroxy-w-A'-methyl-a-naphthyl-o-toluic 
acid ,  m.  p.  163 — 164°.  On  the  other  hand,  reduction  by  sodium 
hydroxide  and  zinc  dust  gives  u-A’-methyl-a-naphthyl-o-toluic  acid,  a 
white,  crystalline  substance,  m.  p.  183 — 184°;  the  ammonium  salt, 
unlike  that  of  the  parent  ketonic  acid,  is  easily  soluble  in  water. 
The  ammonium  salt  of  the  ketonic  acid,  when  heated  with  strong 
sulphuric  acid,  condenses  to  5  -  methyl  -1:2-  benzanthraquinone 
(formula  II),  consisting  of  yellow  needles,  m.  p.  176 — 177°.  By 
heating  the  last  with  alkali  and  a  little  anhydrous  sodium  acetate, 
simultaneous  oxidation  and  condensation  occur,  with  formation  of 
1:2:1':  2 ' -dibenzanthraflavone  (formula  III);  this  gives  orange-red 
crystals  from  nitrobenzene  ;  with  alkali  and  sodium  hyposulphite  it 
gives  a  vat  which  dyes  unmordanted  cotton  yellow. 

By  careful  nitration  of  3-methyl-l  :  2-benzanthraquinone,  there  is 
obtained  \-nitro-5- methyl -1  :  2-benzanthraquinone  in  yellowish-brown 

crystals,  m.  p.  248 — 251°,  Bromina- 
tion  produces  5-bromomethyl- 1  :  2-benz¬ 
anthraquinone,  yellowish-green  crystals, 
m.  p.  219 — 221°,  which  by  methyl- 
alcoholic  potash  is  also  condensed  to 
dibenzanthraflavone  (see  above).  Fur¬ 
ther  bromination  gives  rise  to  a  penta- 
bromo  -  5  -  methyl  - 1  :  2-dibenzanthraquin- 
one.  Careful  nitration  of  the  mono- 
bromo-compound  yields  l-nitro-5-bromo- 
methyl-\  :  2  -  benzanthraquinone,  m.  p. 
215 — 225°  (decomp.). 

If  l-nitro-5-methyl-l  :  2-benzanthra- 
quinone  be  reduced  by  phenylhydr- 
azine  there  is  formed  Q-hydroxy-A-methyl- 
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dihydroindoloanthrene  (formula  IY) ;  this  substance,  which  is 
green,  yields  brown  solutions.  Air  oxidises  these  solutions,  giving 
a  violet-brown  precipitate  of  k-methylindoloanthrone,  which  remains 
unmelted  even  at  360°.  The  last  substance  resembles  benzoquinone 
in  its  behaviour  as  an  oxidising  agent,  for  example,  towards  phenyl- 
hydrazine  and  sulphurous  acid.  In  certain  aqueous  solvents  two 
molecules  combine  with  one  molecule  of  water  to  form  a  black 
substance,  C38H2403N2. 

/\  111  1  h1 
/  10  V 

IS  I  I  4^CH 

3  \  7  /\  C,  /\  5  3 

\/  \/  \/ 

OH 

(I.)  (II.)  (IV.) 

D.  F.  T. 

Determination  of  Unsaturation  in  Hydroaromatic  Sub¬ 
stances.  Isidor  J.  Klimont  and  Wilhelm  Neumann  ( Chem, .  Zentr ., 
1911,  82,  ii,  953  ;  from  Pharm.  Post ,  44,  587 — 588). — A  decigram  of 
the  terpene  is  dissolved  in  chloroform,  and  a  known  volume  of  an 
aqueous  solution  of  potassium  bromate  (1  mol.)  and  potassium 
bromide  (5  mols.)  is  added,  followed  by  sulphuric  acid  (50%). 
Potassium  iodide  is  added  in  known  excess,  and  the  iodine  liberated  is 
titrated.  T.  A.  11. 

Catalytic  Reactions  at  High  Pressures  and  Temperatures. 
XXIV.  Hydrogenation  of  the  Terpenes.  Wladimir  Ipatieff 
and  G.  Balatschinsky  ( Ber .,  1911,  44,  3461 — 3466).— The  experi¬ 
ments  were  carried  out  with  nickel  oxide  as  catalyst,  the  initial 
pressure  of  the  hydrogen  being  100 — 130  atmospheres. 

In  the  hydrogenation  of  the  terpene  ketones  the  double  linkings 
add  on  hydrogen  at  220 — 240°,  irrespective  of  whether  they  are 
situated  in  the  nucleus  or  in  the  side-chain.  The  reduction  of  the 
carbonyl  group  takes  place  at  260 — 280° ;  in  the  menthol  series  the 
temperature  must  not  exceed  260°,  otherwise  menthane  is  formed. 
The  optical  rotation  of  the  compounds  produced  is  all  the  greater  the 
lower  the  temperature  of  hydrogenation. 

The  above  conclusions  are  drawn  from  the  following  experiments  : 
at  280°,  carvone  gives  carvomenthol,  from  which  a  mixture  of  two 
menthenes  was  obtained  by  loss  of  water  in  the  pressure  apparatus  at 
365°,  with  alumina  as  the  catalyst.  At  220°  and  240°,  carvomenthone 
was  formed  from  carvone,  the  specific  rotation  of  the  product  being 
greater  at  220°  than  at  240°.  At  280°  pulegone  gives  menthane, 
but  at  220 — 240°  menthone  is  produced.  At  250°,  menthone  gives 
menthol  on  prolonged  hydrogenisation.  Thymol  gives  i-menthol  at 
260°,  m.  p.  9°,  D20  0-8970,  n*  1  -45659.  T.  S.  P. 

Action  of  Nitrosyl  Chloride  on  the  Essential  Oil  of 
Bupleurum  fructicosum.  Nitroso-chlorides.  Derivatives  and 
Decomposition  Products.  Dihydrocuminaldehyde.  III.  Luigi 
Francesconi  and  E.  Serna giotto  (Atti  P.  Accad.  Lincei,  1911,  [v],  20, 
ii,  388 — 392.  Compare  Abstr.,  1911,  i,  1000). — When  the  nitroso- 


i.  38 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


chloride  previously  described  is  warmed  with  25%  acetic  acid  a 
vigorous  decomposition  occurs,  accompanied  by  the  evolution  of  gas, 
chiefly  hydrogen  chloride.  When  the  product  is  distilled  with  steam 
the  non-volatile  portion  is  a  nitrogenous  substance ,  m.  p.  68°.  The 
part  volatile  with  steam  is  an  oil,  a  portion  of  which  readily  yields  a 
bisulphite  compound,  and  behaves  in  other  respects  as  an  aldehyde. 
On  oxidation  with  silver  oxide,  it  yields  cuminic  acid,  and  is  regarded 
by  the  authors  as  a  dihydrocuminaldehgde.  It  has  the  formula 
C10H14O,  b.  p.-  1 36 — 140°/ 15  mm.,  D13  0-9825,  wD  1-5280—1-5305, 
and  is  dextrorotatory.  The  semicarbazone  crystallises  in  silvery 
laminae,  m.  p.  197 — 198°.  The  aldazine,  (C10H14N)2,  forms  yellow 
plates,  m.  p.  Ill — 112°.  The  phenylhydrazone,  C16R20N2,  has  m.  p. 
123 — 126°.  The  p -bromophenylhydrazone,  C16H19lSr2Br,  crystallises  in 
pale  yellow  laminae,  m.  p.  127 — 129°.  The  semicarbazone  and 
especially  the  two  hydrazones  are  phototropic,  and  all  the  compounds 
mentioned  are  dextrorotatory.  R.  Y.  S. 

Essential  Oil  of  Litsea  odorifera  Leaves.  Pieter  van 
RombOrgh  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  325 — 327). — 
The  oil,  known  as“trawas  oil”  in  Java,  has  D15  0-836 — 0  846,  aD  —  10' 
to  -7°  in  a  20  cm.  tube,  and  boils  mostly  at  120 — 125°/10  mm. 
pressure  or  at  233°/760  mm. ;  it  is  pale  yellow  and  possesses  a  dis¬ 
agreeable  odour. 

The  oil  contains  Z-methyl-w-nonylcarbinol,  aD  -  5°40'  (compare  Power 
and  Lees,  Trans  ,  1902,  81,  1593),  1 -undecenyl  alcohol, 
CH2:CH-LCH2]7-CHMe-OH, 

D10  0-835,  b.  p.  233°,  aD  —  5°K)',  and  undecenone,  CH2ICII-[CH2]7'COMe, 
m.  p.  -7°,  b.p.  235°,  Dn  s  0-848,  MR  =  52-47  (calc,  for  CnH20O- 52-51), 
which  yields  a  semicarbazone,  m.  p.  116°,  and  a  dibromide,  b.  p. 
204°/15  mm.  From  the  latter  the  unsaturated  ketone  can  be  recovered 
by  treatment  with  zinc  dust  and  alcohol.  T.  A.  H. 

Essential  Oil  of  Santolina  chamsecyparissus.  III.  Formula 
of  Santolinenone,  C10II16O.  Luigi  Francesconi  and  P.  Scarafia 
(Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  383 — 387.  Compare  Abstr., 
1911,  i,  1001). — The  authors  discuss  the  constitution  of  the  ketone, 
C10H16O,  obtained  from  this  essential  oil,  and  assign  to  it  the  formula 
of  A1:7-menthene-2-one.  R.  Y.  S. 


Fresh  Dammar  Resin  from  Central  Borneo.  Em.  Gottlieb 
{Arch.  Pharm.,  1911,  249,  701  —  705). — This  variety  of  dammar  is 
known  in  Borneo  as  “  Dammar  Daging,”  and  is  possibly  derived  from 
Relinod endron  RassaJc.  The  figures  in  brackets  give  the  percentage  of 
the  material  dissolved  by  the  solvents  named  :  alcohol  (82),  methyl 
alcohol  (70),  acetone  (60),  chloroform  (18).  The  resin  had  the 
following  constants  :  acid  number,  direct,  140'0 — 142-0,  indirect, 
148-4  —  15L2  ;  saponification  value,  cold,  159-6  — 162-4,  hot, 
163-5—165-2. 
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The  portion  soluble  in  ether  yielded  in  turn  to  (a)  sodium  carbonate 
solution  (1%),  dagingolic  acid,  C24H4404,  m.  p.  170°,  and  (6)  potassium 
hydroxide  solution  (1%),  digingolic  acid,  C13H2603,  in.  p.  125  — 126°. 
The  residue,  freed  from  ether,  yielded  on  steam  distillation  an  essential 
oil  and  dagingoresen,  C22H280.  The  two  acids  and  the  resen  give 
phytosterol-like  colour  reactions  with  the  usual  reagents.  T.  A.  H. 

Recent  Fossil  Dammar  Resin  from  Central  Borneo.  Em. 
Gottlieb  [Arch.  Pharrn.,  1911,  249,  705 — 710). — The  following  figures 
give  the  percentage  solubilities  of  the  resin  in  the  solvents  named  : 
ether  (65),  acetone  (40),  turpentine  oil  (35),  alcohol  (28). 

The  portion  soluble  in  ether  yielded  to  (a)  ammonium  carbonate 
solution  (1%),  a  resin  acid,  C1(.II2(.<  )2,  m.  p.  135°,  (b)  sodium  carbonate 
solution  (1%),  a  resin  acid,  C14H3202,  m.  p.  103 — 105°,  (c)  potassium 
hydroxide  solution  (1%),  a  resin  acid ,  C12H1802,  m.  p.  120 — 122°,  and 
the  residue  on  steam  distillation  furnished  essential  oil  and  an  impure 
resen. 

The  portion  insoluble  in  ether  was  dissolved,  in  part,  on  further 
addition  of  alcohol,  and  from  this,  by  means  of  potassium  hydroxide 
solution,  a  substance,  C12H220,  was  obtained,  leaving  a  resen,  (J]2H2202. 
The  three  acids  and  the  resene  all  gave  phytosterol-like  colour  reactions. 
The  resin  contained  a  bassorin-like  substance.  T.  A.  H. 

Decomposition  of  Gynooardin  by  the  Enzyme  of  the  Leaves 
of  Pangium  edule.  Anne  W.  K.  de  Jong  ( Rec .  trav.  chim.,  1911, 
30,  220 — 221). — Gynocardin  is  decomposed  at  the  ordinary  tempera¬ 
ture  by  the  enzyme,  giving  dextrose  and  a  compound ,  C6H804,  according 
to  the  equation:  C13H1909N  +  H20  =  C(iH120(.  +  HCN  +  C0H8O4.  This 
substance,  C0H8O4,  is  a  diketone,  and  yields  a  phenylhydrazone ,  which 
decomposes  at  177°. 

If  the  fermentation  takes  place  in  a  closed  vessel,  and  the  quantities 
of  hydrogen  cyauide  and  the  diketone  formed  are  estimated  from  time 
to  time,  the  yields  are  a  maximum  after  four  hours,  and  then  they 
diminish  proportionately.  The  specific  rotatory  power  also  diminishes 
with  the  duration  of  the  reaction.  W.  G. 

Saponins.  Ernst  Winterstein  and  H.  Blau  ( Zeitsch .  physiol. 
Ghem.,  1911,  75,  410 — 442). — Saponin  prepared  from  Sapindus  utilis 
forms,  on  hydrolysis  with  sulphuric  acid,  lmvulose,  arabinose,  and 
rhamnose ;  dextrose  and  galactose  do  not  appear  to  be  formed. 
Lsevulose  is  split  off  by  dilute  mineral  acids  at  low  temperatures,  and 
also  a  small  quantity  of  an  amorphous  product  which,  by  the  action  of 
stronger  acids  at  higher  temperatures,  produces  arabinose  and  rham¬ 
nose.  This  amorphous  substance,  “  pentoside,”  still  belongs  to  the 
group  of  the  glucosides,  and  differs  from  saponin  by  being  insoluble 
in  water,  and  its  great  solubility  in  alcohol.  Its  decomposition  by 
strong  acids  into  arabinose  and  rhamnose  is  accompanied  by  the 
formation  of  a  crystalline  compound,  to  which  the  formula  C1SH2803 
has  been  given.  This  is  the  true  sapogenin  ;  it  gives,  on  distillation 
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with  zinc  dust,  higher  hydrocarbons,  and  also  a  gas  which  consists 
partly  of  butylene. 

Sapogenin  forms  a  monomethyl  and  monoacetyl  compound.  By 
acetylation  saponin  is  greatly  affected  in  its  chemical  constitution  and 
physiological  action. 

Saponin  from  horse  chestnut  gives,  on  hydrolysis,  sapogenin, 
arabinose,  dextrose,  and  lsevulose.  H.  B.  H. 

The  Constitution  of  Xanthotoxin  and  its  Relationship  to 
Bergaptene.  Hermann  Thoms  [with  Hans  Preis]  ( Ber .,  1911,44, 
3325 — 3332). — Two  crystalline  substances  have  been  isolated  from  the 
residue  left  after  the  steam  distillation  of  the  fruit  of  Fagara 
Xanthoxyloid.es.  One  of  these,  m.  p.  190 — 191°,  has  been  shown  to  be 
identical  with  bergapten  obtained  from  oil4of  bergamot.  The  second 
substance,  xanthotoxin ,  C12H804,  has  m.  p.  145 — 146°.  On  nitration 
in  acetic  acid  solution,  xanthotoxin  yields  nitroxanthotoxin,  C12H7O0N, 

m.  p.  233°,  whilst,  when  treated  with 
OMe  methyl  iodide  in  methyl-alcoholic  alkaline 

/X  solution, it  becomes  transformed  into  methyl- 

Qj j/  I  |*u  'i  xanthotoxic  acid ,  C12Hn03-C02H,  m.  p. 

XOH*X/*dl—  CH  114 — 117°,  and  methyl  methylxanlhotoxate, 
m.  p.  44°.  When  fused  with  potassium 
hydroxide,  xanthotoxin  yields  pyrogallolcarboxylic  acid.  From  these 
experiments  the  annexed  formula,  is  proposed.  A  pharmacological 
comparison  of  the  effect  of  xanthotoxin  and  bergapten  on  fishes  shows 
the  former  to  be  the  more  powerful  poison.  H.  W. 

Chlorophyll.  XVII.  Absorption  Spectra  of  the  Com¬ 
ponents  and  of  the  Primary  Derivatives  of  Chlorophyll. 
Bichard  Willstatter,  Arthur  Stoll,  and  Max  TJtzinger  ( Annalen , 
1911,  385,  156 — 188). — The  absorption  spectra  of  the  following 
substances  in  ether  (0'03 — 0'04  gram  per  litre)  have  been  measured  : 
chlorophyll  a  and  A  methylchlorophyllide  a  and  b,  phasophytina  and  b, 
methylphseophorbide  a  and  b,  phytochlorin  e  and  f,  and  phytorhodin  g. 
The  authors  find  that  chemical  methods  are  more  sensitive  than 
spectrum  analysis  for  the  examination  of  chlorophyll  derivatives ; 
thus  the  presence  of  a  little  chlorophyll  a  in  chlorophyll  b,  or  vice 
versa,  cannot  be  detected  by  the  spectrometer,  neither  are  the  changes 
through  which  chlorophyll  passes  in  its  conversion  into  the  feebly 
basic  products  of  hydrolysis  betrayed  by  the  absorption  spectra ; 
phytochlorin  e  and  f  show  almost  identical  spectra  in  spite  of  their 
great  chemical  dissimilarity. 

The  absorption  spectra  of  chlorophyll  a  and  b  respectively  exhibit 
very  slight  differences  from  those  of  the  methylchlorophyllides  a  and  b. 
The  same  is  true  for  the  magnesium-free  derivatives  of  the  four 
substances,  namely,  the  pheeophytins  a  and  b  and  the  methylpbseo- 
phorbides  a  and  b.  Willstatter  and  Benz’s  crystallised  chlorophyll 
(Abstr.,  1908,  i,  199)  is  a  mixture  of  ethylehlorophyllides  a  and  b,  rich 
in  the  former. 

The  absorption  bands  in  the  spectrum  of  phytochlorin  e  show,  in 
intensity,  breadth,  and  position,  a  remarkable  similarity  to  those  in 
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the  spectrum  of  phseopbytin  a ;  also  the  comparatively  simple 
spectrum  of  phytorhodin  g  is  nearly  related  to  the  far  more  com¬ 
plicated  spectrum  of  phseophytin  b,  or  of  methylphseophorbide  b. 
These  similarities  are  very  remarkable  when  the  differences  in  the 
compositions  of  the  substances  are  considered.  The  absorption  spectra 
of  phytochlorine,  phytorhodin  g,  and  isochlorophyllins  a  and  b  (Abstr., 
1911,i,659)in  dilute  methyl-alcoholic  potassium  hydroxide  are  described, 
and  the  constitutions  of  chlorophyll  derivatives  containing  potassium, 
zinc,  iron,  or  copper  in  place  of  the  magnesium  of  the  natural  product 
are  discussed.  C.  S. 

Chlorophyll.  XVIII.  Reduction  of  Chlorophyll.  Richard 
Willstatter  and  Yasuhiko  Asahina  ( Annalen ,  1911,  385, 

188 — 225). — Malarski  and  Marchlewski  have  shown  that  chlorophyll- 
pyrrole  and  haemopyrrole  yield  identical  azo-compounds  with  diazonium 
salts  (Abstr.,  1910,  i,  692).  With  the  primary  object  of  comparing 
these  two  pyrroles,  the  authors  have  reduced  (i)  haemin  by  hydriodic 
acid,  D  1‘96,  and  phosphonium  iodide  by  a  modification  of  Nencki 
and  Zaleski’s  method,  (ii)  haematoporphyrin  by  Piloty’s  method 
(Abstr.,  1909,  i,  539),  and  (iii)  various  chlorophyll  derivatives 
(phytocblorins,  phytorhodins,  ethylchlorophyllides  a  and  b,  but  best 
of  all,  phylloporphyrin)  by  both  methods.  In  each  case  the  reduction 
products  are  basified  by  sodium  carbonate  and  distilled  with  steam, 
and  the  ethereal  extract  of  the  bases  is  freed  quantitatively  from 
pyrrolines  and  pyrrolidines  by  sodium  dihydrogen  phosphate,  and  is 
finally  separated  into  three  substances,  haemopyrrole,  isohaemopyrrole, 
and  phyllopyrrole,  by  fractional  salt-formation  with  ethereal  picric 
acid  (compare  this  vol.  i,  50,  56). 

Haemopyrrole,  N H<^j p[ — Qyj  b.  p-  198°/730  mm.  or  86 — 87°/ 

12  mm.,  D4  0‘930,  and  Df  0‘918,  which  resembles  most  closely  the 
“haemopyrrole”  of  the  literature,  is  a  colourless  liquid,  which  resinifies 
rapidly  in  the  air,  and  responds  to  the  pine-shaving  and  to  Ehrlich’s 
dimethylaminobenzaldehyde  tests  for  pyrroles ;  it  forms  a  picrate , 
m.  p.  111°  (eorr.),  cMoropicrate,  m.  p.  123°  (decomp.),  and  styphnate , 
C8H13N,C6H308N3,  m.  p.  120 — 121°  (decomp.)  (styphnie  acid  forms 
with  pyrroles  salts  which  are  better  suited  than  the  picrolonates  for 
the  identification  of  the  bases,  on  account  of  their  stability,  sparing 
solubility,  and  crystallisability),  and  reacts  with  nitrous  acid  to  form 
an  oxime,  m.  p.  201°,  of  methylethylmaleinimide. 

.  TT  1  ^TTT  XJMe.’CMe 

iso  Haemopyrrole,  NH<^  1  ,  m.  p.  16 — 17,  b.  p.  198°/ 

UhL  —  OHjfc 

725  mm.  or  88°/ll — 12  mm.,  D40  0'915,  is  a  colourless  liquid  with  a 
characteristic  odour.  It  exhibits  the  colour  reactions  of  pyrroles, 
reddens  and  resinifies  in  the  air,  and  forms  a  picrate ,  in.  p.  119°, 
cMoropicrate,  m.  p.  126°,  and  styphnate,  m.  p.  136°,  decomp.  140°. 
With  nitrous  acid  it  forms  an  oxime,  m.  p.  221 — 222°  (corr.),  of 
methylethylmaleinimide.  It  is  reduced  by  hydriodic  acid  and 
phosphorus  at  240°  to  a  mixture  of  the  pyrroline  and  the  pyrrolidine, 
which  is  completely  reduced  by  hydrogen  and  platinum  to  isohaemo- 
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pyrrolidine ,  C8HirN,  b.  p.  155 — 156°/730  mm.,  0-845,  Df  0-830 
( platinichloride ,  m.  p.  191 — 192°;  a-naphthylcarbamide,  m.  p.  138°). 

T17  77  7  ~VTTT 

Phyllopyrrole ,  ,  m.  p.  63°,  b.  p.  213°/725  mm.  or 

92 — 93°/12  mm.  (m.  p.  66 — 67°,  b.  p.  88 — 90°/10  mm.,  when  obtained 
from  chlorophyll  derivatives),  white  leaflets,  resinifies  rapidly  in  the 
air,  and  does  not  x-eact  with  a  pine-shaving  or  dimethylaminobenz- 
aldehyde  or  with  mercuric  chloride.  It  forms  a  picrate,  m.  p.  95°, 
and  yields  by  reduction  (as  above)  phyllopyrrolidine,  C9Hl7N,  b.  p. 
160 — 161°,  D|°  0-824  ( a-naphthylcarbamide ,  m.  p.  145°).  C.  S. 

Anthocyanins.  I.  An  Anthocyanin-like  Oxidation  Product 
of  Quercitin.  Maximilian  Nierenstein  and  Muriel  Wheldale 
( Ber .,  1911,  44,  3487—3491.  Compare  this  vol.,  ii,  80). — The  red, 
violet  and  blue  colouring  matters  of  flowers  are  regarded  as  oxidation 
products  of  the  tannins  ;  they  are  also  related  to  the  yellow  plant 

dyes.  On  oxidation  of  quercetin  with 
chromic  acid  in  acetic  acid  solution, 
C  IT  fOIH  quercetone  (annexed  formula),  crystal- 
6  3'  2  lising  in  small,  deep  red  needles, 

m.  p.  above  360°,  is  obtained.  Like 
anthocyanin,  it  dissolves  in  alkali 
hydroxides  with  a  blue,  and  in  concen¬ 
trated  sulphuric  acid  with  a  red,  coloration. 

It  could  not  be  methylated  or  acetylated  ;  the  tetrabenzoylquercetone , 
prepared  by  the  action  of  benzoyl  chloride  on  quercetone  dissolved  in  a 
mixture  of  quinoline  and  pyridine,  crystallises  in  small,  pointed  needles, 
m.  p.  281 — 283°.  On  fusion  of  quercetone  with  alkali,  protocatechuic 
acid  was  obtained. 

When  heated  with  acetic  anhydride  and  zinc  dust,  acetylated  hydroxy- 

quercetin  is  obtained  as  a  colourless, 
amorphous  powder,  yielding  on  hydro- 
-C6H3(OH)2  lysis  1  :  3  :  4  :  3'  :  4' -pentahydroxyjdavonol 
(annexed  formula).  This  crystallises 
in  small,  yellow,  microscopic  needles, 
which  lose  a  molecule  of  water  at 
160°,  m.  p.  352 — 355°.  Both  alkali  hydroxides  and  sulphuric  acid 

dissolve  it  with  a  yellow  coloration.  1  :  3  :  4  :  3' :  4 '  -  Pentamethoxy- 
flavonol  forms  small,  colourless  needles,  which  sinter  at  136 — 138°, 
m.  p.  147 — 149°.  It  is  probably  converted  into  veratric  acid  when 
heated  with  alcoholic  potassium  hydroxide  at  170°.  E.  F.  A. 


HO 


Melanins.  Maurice  Piettre  (Gompt.  rend.,  1911, 153,  1037 — 1040. 
Compare  Abstr.,  1911,  ii,  1006). — The  melanin  fiom  Sepia  officinalis 
on  hydrolysis  with  sulphuric  acid  gives  tyrosine,  leucine,  amorphous 
amino-acids,  and  an  insoluble  pigment.  After  alkali  hydrolysis, 
alanine  and  amorphous  amino-acids  are  obtained,  together  with  a 
pigment  which  is  readily  soluble  in  alkalis.  Artificial  melanin, 
prepared  by  the  action  of  Russula  extract  on  tyrosine,  gave  no 
tyrosine  on  hydrolysis ;  leucine,  however,  was  recognised  amongst 
the  pi-oducts.  The  two  melanins,  therefore,  resemble  those  already 
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examined,  in  containing  a  protein  group  united  to  a  pigment.  The 
name  melainin  is  suggested  for  the  latter  substance.  W.  O.  W. 

The  Composition  of  Tannin.  Leo  F.  Iljin  ( Ber .,  1911,  44, 
3318 — 3319). — The  author  points  out  that  the  hygroscopic  nature  of 
tannin  may  account  for  the  differences  in  the  analytical  results 
obtained  by  him  and  by  Steinkopf  and  Sargarian  (Abstr.,  1911, 
i,  1004).  He  quotes  an  experiment  which  shows  the  great  readiness 
with  which  moisture  is  absorbed  by  tannin.  H.  W. 

Carboxonium  Compounds.  Friedrich  Kehrmann  and  Joseph 
Knop  (Ber.,  1911,  44,  3505 — 3513). — The  reaction  between  ethereal 
magnesium  phenyl  bromide  and  3  : 6-dimethylxanthone  in  benzene 
leads  ultimately  to  the  formation  of  2-phenyl-Z  :  (j-dimethylxanth-hydrol , 

CcH3Me<CPh^°H^>CgHQMe,  m.  p.  152°  (corr.).  The  fact  that  this 

substance  forms  an  anhydrous,  blackish-green,  crystalline  iodide , 
C2iHi7OI  (and  also  the  corresponding  bromide  and  chloride ),  which  is 
remarkably  stable  in  the  presence  of  water,  is  regarded  as  additional 
evidence  that  such  coloured  halides  are  oxonium  salts,  not  quinonoid 
carbonium  salts,  as  stated  by  Gomberg  and  Cone  (Abstr.,  1910,  i,  55). 
Still  more  stable  is  the  chloride  of  methyl  $ -phenyl -3  :  ^-dimethyl - 

xanthonium-o-carboxylate,  C02Me,CcH4’C^Qfi^3j^!^>0,Cl,  orange- 

yellow  needles,  which  is  prepared  by  saturating  a  cold  methyl-alcoholic 
solution  of  3:6  dimethylfluoran  with  hydrogen  chloride  ;  the  corre¬ 
sponding  bromide ,  iodide,  and  platinichloride  are  described,  as  also  are 
the  chloride,  bromide,  and  platinichloride  of  the  corresponding  ethyl 
ester. 

9- Phenyl-1  :  7 -dimethylxanth-hydrol,  obtained  by  the  oxidation  of 
9-phenyl-2  : 7-dimethylxanthene,  forms  oxonium  salts,  which  are 
redder  than  those  of  the  preceding  isomeride,  and  are  completely 
hydrolysed  by  water;  the  ferrichlorule,  C^H^OC^FeClg,  crystallises 
in  orange-red  prisms.  C.  S. 

Studies  in  the  Coumarone  Group.  Josef  Tambor  [with  S. 
Gunsbukg,  O.  Keller,  Chanschy-Herzenberg,  B.  Rosenknopf,  and 
J.  Liciientenbaum]  (Ber.,  1911,  44,  3215—3223). — Alkyl  ethers  of 
1-hydroxybenzoylcoumarone  are  obtained  (1)  by  the  action  of  alcoholic 
potassium  hydroxide  on  o-acetoxychalkone  dibromides  ;  (2)  by  the 
interaction  of  coumarilyl  chloride  with  phenol  ethers  and  aluminium 
chloride  (Zwayer  and  Kostanecki,  Abstr.,  1908,  i,  443),  and  (3)  by 
the  condensation  of  salicylaldehyde  with  a-bromoacetophenone  in 
alcoholic  alkaline  solution.  A  number  of  substituted  1-benzoyl- 
coumarone  derivatives  have  been  prepared  by  these  methods. 

2-Hydroxy-2' :  5'-dimethoxychalkone, 

OH-CfiH4'CH:CH*COC0H3(OMe)2, 

from  quinacetophenone  dimethyl  ether  and  salicylaldehyde,  crystal¬ 
lises  in  orange  prisms,  m.  p.  119'5°.  Neither  the  acetate  nor 
the  dibromide  is  crystalline. 
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2' :  5' - Dimethoxy-\  -benzoyl coumarone, 

C6H4<^^>C*CO-CGH3(OMe)2, 

crystallises  in  yellow  plates,  in.  p.  98°,  which  when  moistened  with 
concentrated  sulphuric  acid  become  dark  red,  and  give  an  orange 
solution,  The  phenylhydrazone  crystallises  in  slender  needles, 
m.  p.  161°. 

a-Bromo- 3  :  5 -diinethoxy acetQphenone,  C6Hs(OMe)2,CO,CH2Br,  from 
quinol  dimethyl  ether,  bromoacetyl  bromide,  and  aluminium  chloride, 
crystallises  in  colourless  needles,  m.  p.  91°.  It  condenses  with  salicylic 
aldehyde  to  form  dimethoxybenzoylcoumarone. 

2'  :  A'-Diethoxy-\-benzoylcoumarone ,  from  resorcinol  diethyl  ether 
and  coumarilyl  chloride,  crystallises  in  almost  colourless  prisms, 
m.  p.  87°.  The  crystals  are  coloured  orange  by  concentrated 
sulphuric  acid.  * 

2-IIydroxy-2’  \  A' -diethoxychalkone  crystallises  from  dilute  alcohol  in 
greenish-yellow  prisms,  and  from  concentrated  alcohol  in  sulphur-yellow 
needles,  m.  p.  164°  (decomp,  and  green  coloration)  in  each  case. 
With  concentrated  sulphuric  acid,  the  crystals  become  yellow. 

2-Acetoxy-2'  :  4' -diethoxychalkone  forms  small,  colourless  needles, 
m.  p,  69°. 

2-Ilydroxybenzylidene-bis-2' :  4' -diethoxy acetophenone, 

HO  •  C6H4*  CH  [CH2*CO  •  06H3(0Et)2]2, 
from  salicylaldehyde  and  resacetophenone  diethyl  ether,  separates  in 
greenish-yellow  needles,  m.  p.  75°. 

On  bromination  of  2-acetoxydiethoxychalkone,  2-acetoxy-2' :  -di¬ 
ethoxy-5' -bromochalkone  dibromide  is  obtained  in  colourless  prisms, 
m.  p.  139°. 

5'-Bromo-2' :  A'-diethoxy-l-benzoylcoumarone,  obtained  by  the  action 
of  potassium  hydroxide  on  the  foregoing  and  also  on  brominating 
diethoxybenzoylcoumarone,  crystallises  in  colourless  prisms,  m.  p.  143°. 

Resacetophenone  diethyl  ether  and  5-bromosalicylaldehyde  condense 
to  form  5-lromo-2-hydroxy-2' :  A'-diethoxychalkone, 

OH-C6H3Br-CH:CH-CO-C6H3(OEt)2, 
which  crystallises  in  lustrous,  yellow  needles,  m.  p.  175°  (decomp.). 
The  acetyl  derivative  forms  lustrous,  light  yellow  needles,  m.  p.  1 12°. 

5-Bromo-2-acetoxy-2' :  A'-diethoxychalkone  dibromide  gives  colourless, 
rbombohedric  crystals,  m.  p.  147°. 

5-Bromo-2' :  A'-diethoxy-\-benzoylcoumarone  forms  colourless,  rhombo- 
hedric  crystals,  m.  p.  126°,  which  are  coloured  red  by  concentrated 
sulphuric  acid ;  the  compound  is  totally  differ  ent  from  the  isomeric 
5'-bromo-derivative  just  described. 

5-Methoxy-2  :  3-dimethylcoumarilyl  chloride  forms  faintly  green- 
coloured  needles,  m.  p.  137°. 

Condensed  with  auisole  and  aluminium  chloride,  5  :  A' -dimethoxy- 1- 
benzoyl- 2  :  3-dimethylcoumarone, 

OMe  •  C6H2Me<~^“>C-  CO  •  C6H4*OMe, 

yields  lustrous,  colourless  needles,  m.  p.  145°. 

5:3':  4' -Trimethoxy-l-benzoyl-2  :  3 -dimethylcoumarone  forms  lustrous, 
colourless  needles,  m.  p.  156°. 
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5:2':  M -Trimethoxy-\  -benzoyl-2  :  S-dimetkylcoumarone  crystallises  in 
yellow  needles,  m.  p.  115°. 

5:2':  5'-Trimethoxy-l-benzoyl-2  :  3 -dimethyl  coumar  one  separates  in 

yellow  cubes,  m.  p.  135°, 

5:2':  4'  :  6' -Tetramethoxy-1  -benzoyl-2  :  3 -dimethylcoumcirone  crystal¬ 
lises  in  well-formed,  yellow,  prismatic  columns,  m.  p.  196 — 1973. 

5  :  2'  :  3'  :  4' -Tetramethoxy-\-benzoyl-2  :  3 -dimethoxycoumarone  forms 
slender,  yellow  needles,  m.  p.  158°. 

5-Methoxy-2-methylcoumarilic  chloride  forms  green  needles,  m.  p. 
104 — 105°.  It  has  been  condensed  with  phenol  methyl  ethers 
to  form  the  following  compounds  : 

5  :  M-Dimethoxy-\-benzoyl-2-me>thylcoumarone  forms  pale  yellow 
platelets,  m.  p.  140°. 

5:3': i'-Trimethoxy- 1  -benzoyl -2-methylcoumar  one  crystallises  in  small, 
colourless  platelets,  m.  p.  153 — 154°. 

5  :  2'  :  4'  :  6' - Tetramethoxy-\-benzoyl-2-m.ethylcoumarone  crystallises  in 
dark  yellow,  microscopic  plates,  m.  p.  178°. 

5  :  2'  :  3'  :  4' -  Tetraniethoxy-l-benzoyl-2-methylcoumarone  forms  pale 
yellow,  clearly-defined  needles,  m.  p.  72 — 73°. 

These  compounds  are  all  coloured  red  by  concentrated  sulphuric 
acid.  E.  F.  A. 


Interaction  of  Homologous  Phenols  with  Methylcoumaric 
Acid  Dibromide.  II.  Richard  Stoermer  and  C.  Friemel  (Ber., 
1911,  44,  3256 — 3266). — In  continuation  of  previous  work  (Abstr., 
1911,  i,  632),  the  authors  have  studied  the  interaction  of  methyl¬ 
coumaric  (o-methoxycinuamic)  acid  di bromide  and  m-cresol.  When 
equal  parts  of  these  substances  are  heated  for  ten  minutes  on  the 
water-bath,  the  following  products  are  obtained  :  (1)  (i-o-methoxyphenyl- 
a^-di-^-hy dr oxy-o-tolyl propionic  acid, 

0Me-C?H4-CH(C6H3Me-0H)-CH(C6H3Me-0H)*C02H, 
which  crystallises  from  dilute  acetone  in  colourless  needles,  in.  p. 
274°,  and  yields  a  methyl  ester,  crystallising  in  small  columns,  m.  p, 
225°  ;  the  di-p-nilrobenzoyl  derivative,  CggHgoO^Ng,  forms  light  yellow, 
rhombic  plates,  m.  p.  216°.  (2)  i-o-Methoxyphenyl-7-melhylcoumarin, 

CMelCH’C - 0 - CO  ,  .  ,  .  .  .  . 

CH-CH*C‘C(C6H4*OMe):CH’  whlch  orJstalhses  fr0m  gla°lal  aoet,° 
acid  in  rhombic  columns,  in.  p.  220°,  and  is  also  obtained  by  the 
removal  of  hydrogen  bromide  from  the  compound  (3)  described  below 
by  means  of  quinoline.  (3)  d-BromoA-o-melhoxyphenyl-7-methyl- 
,  .  .  CMeiCH-C - 0 - CO 

hydrocoumann,  iH=CH.y.0H(CjH4.0Me).(|,HBr.  "»>.ch  cryst.li.ses 

in  rectangular  plates,  m.  p.  123°,  and,  when  heated  with  strong 
aqueous  sodium  hydroxide,  loses  hydrogen  bromide,  yielding  2-o- 
methoxyphenyl-b-methylcoumaran-l-carboxyhc  acid, 
CMe:CH-C-0-CH-CO„H 


CH=CH-C- 


CH-C6H4*OMe’ 


This  crystallises  in  rhombic  platelets,  m.  p.  199°,  having  a  pale  blue 
fluorescence,  and  yields  a  sparingly  soluble,  yellow  sodium  salt  ;  the 
piperidide,  C22H2503N,  forms  slender,  colourless  columns,  m.  p. 
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148 — 149°  ;  the  methyl  ester  crystallises  in  hexagonal  plates,  m.  p. 
75°.  The  hydrazide ,  prepared  by  heating  the  methyl  ester  with 
hydrazine  hydrate  in  alcoholic  solution,  has  m.  p.  110°,  and  yields  the 
corresponding  azoimide  when  treated  with  sodium  nitrite  in  aqueous 
acetic  acid  solution, 

\-Carbethoxyamino-2-o-rnethoxyphenyl-o-methylcournaran, 

Cs  3  e<— OH-CjH^OMe’ 

obtained  by  boiling  an  alcoholic  solution  of  the  azoimide,  crystallises  in 
very  thin,  colourless  leaflets,  m.  p.  143 — 144°,  and  is  converted  on 
heating  with  concentrated  hydrochloric  acid  and  alcohol  into  2-o- 

methoxyphenyl-5-methylcoumarone,  O6H3Me<C^0  which 

is  an  oil,  b.  p.  220 — 223°/25  mm.,  gives  an  intense  orange-red  colora¬ 
tion  with  sulphuric  acid,  and,  on  reduction  with  sodium  in  alcoholic 
solution,  yields  2-o-methoxyphenyl-5-methylcoumaran, 

'CH(CfiH4-OMe)^CH2- 
This  crystallises  from  alcohol  in  lustrous,  silky  needles,  having  a  pale 
blue  fluorescence,  m.  p.  96 — 97°. 

The  constitution  of  the  two  last-mentioned  compounds  has  been 
established  by  their  synthesis  from  o-methoxymandelonitrile  and 
m-cresol.  When  heated  with  sulphuric  acid,  these  condense  to  form 
the  lactone  of  o-methoxyphenyl-o-hydroxy-p-tolylacetic  acid , 
CMelCH-CH-OCO 
CH-CH-CH — C-C6H4*OMe’ 

which  has  m.  p.  116 — 119°,  and  is  converted  into  2-o-methoxyphenyl- 
5-methylcoumarone  by  heating  with  phosphorus  pentasulphide. 

F.  B. 


Corydalis  Alkaloids.  XI.  Corytuberine.  Johannes  Gadamer 
(Arch.  Pharm.,  1911,  249,  641 — 669.  Compare  Dobbie  and  Lauder, 
Trans.,  1893,  63,  485  ;  Gadamer  and  Wagner,  Abstr.,  1902,  i,  391  ; 
Schmidt,  Abstr.,  1909,  ii,  85,  and  Gadamer,  Abstr.,  1911,  i,  1011, 
1012). — A  general  discussion  of  the  constitutions  and  relationships  of 
the  corytuberine  group  of  alkaloids  has  been  given  already  (Abstr., 
1911,  i,  1011),  and  in  the  present  paper  the  experimental  data  on 
which  the  formula  then  assigned  to  corytuberine  was  based  are 
given. 

The  alkaloid  is  best  obtained  by  distilling  the  alcohol  from  an 
alcoholic  extract  of  Corydalis  roots,  dissolving  the  residue  in  water,  so 
that  the  aqueous  mixture  weighs  twice  as  much  as  the  weight  of  roots 
used,  filtering,  adding  ammonia  solution  in  very  slight  excess  to  the 
filtrate,  shaking  rapidly  with  ether,  and  removing  the  separated 
aqueous  layer  as  quickly  as  possible.  The  aqueous  liquid  so  treated 
continues  to  deposit  impure  crystals  of  corytuberine  for  several  days. 
This  may  be  purified  by  fractional  precipitation  by  ammonia  solution 
from  the  hydrochloride,  washing  with  water,  alcohol,  and  ether  in 
turn,  and  finally  recrystallising  from  boiling  water.  The  alkaloid 
has  the  formula  C19H2104N,5H2G  (compare  loc.  cit.). 
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With  benzoyl  chloride,  by  the  Schotten-Baumann  method,  it 
furnishes  a  crystalline  monobenzoyl  derivative,  m.  p.  211 — 214°, 
fa]j,°  +  151  "5°  in  chloroform,  and  a  dibenzoyl  derivative,  m.  p. 
135 — 140°,  [a]£,°  +  128‘8 — 133-5°  in  chloroform,  which  is  amorphous, 
but  yields  a  crystalline  hydrochloride.  On  boiling  with  benzoyl 
chloride  a  tribenzoyl  (possibly  tetrabenzoyl)  derivative,  m.  p.  140 — 142° 
(approx.),  [a]^  =  0°,  crystallising  in  glandular  masses  of  crystals, 
is  formed. 

On  methylation  with  methyl  sulphate  by  Pschorr  and  Karo’s 
method  (Abstr.,  1906,  i,  878),  a  mixture  of  two  methylcorytuberine 
methosulphatee  with  some  corytuberine  methosulphate  is  produced. 
With  diazomethane  a  mixture  of  two  methylcorytuberines  with  two 
methylcorytuberine  methylhydroxides  is  formed.  One  of  the  methyl¬ 
corytuberines  is  identical  with  corydine  (see  following  abstract),  and 
the  other  has  been  named  isocorydine  (Joe.  cit.).  When  diazomethane 
is  generated  in  presence  of  corytuberine  suspended  in  isoamyl  ether, 
dimethylcorytuberine  is  produced  ;  the  acid  1  -tartrate,  m.  p.  219 — 224° 
(decomp.),  [a]^0  + 150°  in  water,  crystallises  in  groups  of  needles.  By 
applying  methyl  sulphate  in  excess  to  methylcorytuberine  metho¬ 
sulphate  and  neutralising  the  solution  from  time  to  time  as  it  becomes 
acid,  complete  methylation  of  the  alkaloid  was  eventually  secured,  and 
from  the  dimethylcorytuberine  methosulphate  formed,  a  small  amount  of 
the  corresponding  metkochloride  was  prepared  ;  it  crystallises  as  needles, 
m.  p.  234 — 237°  (decomp.),  [a]f>°  +  197’4°  in  water,  and  gives  an  auri- 
chloride,  m.  p.  160°  (decomp.).  The  crude  methosulphate  on  treat¬ 
ment  with  alkali  gives  dimethylcorytuberirnethine,  C22H2704N,  the 
hydrochloride  of  which  is  crystalline  and  optically  inactive.  The 
methine  base  forms  a  methiodide,  which  melts^above  260°,  and  a  metho¬ 
sulphate  (yellow  needles) ;  the  latter,  on  treatment  with  alkali,  furnishes 
trimethylamine  and  3  :  4  :  5  :  6  -  tetramethoxy  -  8  -  vinylphenanthrene, 
m.  p.  69°,  which  on  bromination  in  chloroform  yields  a  pentcibromo- 
derivative,  O20Hl7O4Br5,  m.  p.  175 — 178°,  and  a  hexabromo- compound, 
C20H16O4Br6,  m.  p.  185°  (decomp.)  ;  the  latter,  on  recrystallisation 
from  acetic  acid,  gives  a  yjew««6ro7/io-derivative,  O20H17O4Br5,  in.  p. 
185°  (decomp.).  On  distillation  with  zinc  dust,  tetramethoxyvinyl- 
phenanthrene  yields  a-ethylphenanthrene  (Pschorr  and  Karo,  loc.  cit.), 
and  on  oxidation  with  permanganate  in  acetoue  gives  3:4:5:  6 -tetra- 
methoxyphenanthrene-S-carboxylic  acid,  m.  p.  165 — 167°,  crystallising 
in  leaflets  from  alcohol,  along  with  a  small  amount  of  a  neutral 
substance,  which  is  probably  the  corresponding  glycol  (compare 
Pschorr  and  Karo,  loc.  cit.).  T.  A.  H. 

Corydalis  Alkaloids.  XII.  Corydine.  fsoCorydine.  Johannes 
Gadamer  (Arch.  Pharm.,  1911,  249,  669 — 680). — In  part  IX  of 
this  series  of  papers  (Abstr.,  1911,  i,  1011),  formulae  for  corydine 
and  isocorydine  were  given,  based  on  the  fact  that  they  are  mono¬ 
methyl  ethers  of  corytuberine,  and  are  produced  by  the  methylation 
of  the  latter  alkaloid  with  diazomethane  (see  preceding  abstract). 
In  this  paper  the  experimental  details  of  this  work  are  given.  In  a 
previous  paper  (Abstr.,  1902,  i,  391)  the  formula  C21H2304N  or 

c21h25o4n 
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was  assigned  to  corydine,  but  this  is  untenable  in  view  of  its  relation¬ 
ship  to  corytuberine.  New  analyses  of  natural  and  synthetic 
corydine  give  results  in  agreement  with  the  formula  C20H23O4N. 
When  crystallised  from  alcohol,  corydine  contains  ^EtOH,  and  then 
melts  at  124 — 125°;  on  exposure  in  a  vacuous  desiccator  and  re¬ 
crystallisation  from  ether,  it  melts  at  149°.  These  two  kinds  of 
crystals  are  identical  in  form  both  for  synthetic  and  natural  corydine 
[a:c  =  1  :  0*39896].  On  treatment  with  methyl  iodide  in  the  cold, 
corydine  gives  a  methiodide,  m.  p.  190 — 191°,  [a]i>°  +  157*3°  in  50% 
alcohol,  crystallising  in  slender,  voluminous  needles  with  1|H90.  If 
the  mixture  is  heated,  the  methiodide  formed  has  m.  p.  over  200°, 
[ajo  +  154*6°,  and  forms  compact  crystals  with  1^H20. 

On  treatment  with  iodine  in  alcohol,  corydine  furnishes  dehydro- 
corydine  hydriodide,  C20H19O4N,HI,  which  separates  from  water  in 
yellow,  compact  crystals  and  gives  a  red  coloration,  and  eventually 
a  flocculent,  red  precipitate,  with  solutions  of  sodium  hydroxide. 
On  reduction  with  zinc  and  dilute  sulphuric  acid,  it  gives  dl -corydine, 
m.  p.  165 — 167°,  which  is  somewhat  less  soluble  in  ether  than  the 
optically-active  forms.  The  acid  d- tartrate,  on  crystallisation  from 
water,  deposits  1  -corydine  hydrogen  d-tarlrate,  from  which  \-corydine, 
[a]o  —  206*2°  in  chloroform,  was  prepared. 

iso  Corydine,  C20H23O4N,  m.  p.  185°,  [a]j,°  +195*3°  in  chloroform, 
prepared  as  described  already  (see  preceding  abstract),  crystallises 
in  glistening,  four-sided  tablets,  and  is  less  soluble  in  ether  than 
corydine.  In  its  colour  reactions  it  resembles  bulbocapnine  rather 
than  corydine.  The  methiodide,  m.  p.  213 — 214°  (decomp.), 
[ajo  + 143*3°,  is  crystalline,  and,  unlike  the  corresponding  corydine 
derivative,  is  sparingly  soluble  in  water.  On  treatment  with 
iodine  in  alcohol,  isocorydine  gives  a  greenish-black  product. 

T.  A.  H. 

Corydalis  Alkaloids.  XIII.  Glauoine  Sub-group.  Johannes 
Gadamek  ( Arch .  Pharm.,  1911,  249,  680 — 701). — Pschorr  has 

described  (Abstr.,  1904,  i,  612)  the  synthesis  of  pbenanthreno-iV- 
methyltetrahydropapaverine  from  o^-aminolaudanosine  (amino-A- 
methyltetrahydropapaverine),  but  the  substance  he  described  under 
this  name  was  probably  d^-laudanosine,  since  it  gave  a  methiodide, 
m.  p.  215°.  The  author  has  repeated  Pschorr’s  work,  and  finds  that 
phenanthreno-W-methyltetrahydropapaverine  is  actually  produced  in 
this  synthesis,  and  is  d^-glaucine ;  in  addition,  the  deforms  of 
laudanosine,  hydroxy laudanosine,  and  dilaudanosine  are  also  formed. 
Formulae  for  aminolaudanosine,  laudanosine,  and  glaucine  have  been 
printed  already  (Abstr.,  1900,  i,  685;  1904,  i,  61*2),  and  constitutions 
are  now  assigned  to  hydroxylaudanosine  (I),  dilaudanosine  (II),  and 
dicentrine  (III),  to  which  allusion  is  made  later. 

The  solution  resulting  from  the  addition  of  copper  powder  to  a 
diazotised  solution  of  aminolaudanosine  (Pschorr,  loc.  cit .)  is  reduced 
with  zinc  and  dilute  sulphuric  acid ;  excess  of  ammonia  is  then 
added,  and  the  solution  shaken  with  ether,  which  removes  all  the 
alkaloids.  The  residue  left  on  distilling  the  ether  is  separated  into 
phenolic  base  (hydroxylaudanosine)and  non-phenolic  bases  (laudanosine, 
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glaucine,  and  dilaudanosine)  by  solution  in  dilute  hydrochloric  acid 
and  treatment  of  this  liquid  with  excess  of  alkali  hydroxide.  Full 

CH2  KMe  f  CH2  NMe  n  H2  NMe 

OMe//N//NY/X>H2  OMe/  Y  OMe/N^K^Hg 

OMel^OHj^jH,  OMel^Y  /\/H^  °Me\/\/\/H2 

OMei  )  OMe!  J  O—l  J 

\/  \/  I  \/ 

OMe  OMe  2  CH2-0 

(I.)  II.)  ~  (III.) 

details  of  the  isolation  of  these  constituents  from  these  two  fractions 
are  given. 

dl -Glaucine,  C21H2504N,  m.  p.  137 — 139°,  gives  a  crystalline  hydro¬ 
chloride,  which  is  less  soluble  than  those  of  the  d-  and  Z-forms  ;  the 
methiodide,  m.  p.  218 — 220°,  is  crystalline.  dl-Glaucine  hydrogen  d-  or 
1  -tartrate  crystallises  in  needles,  and  has  [a]D  ±  33°.  On  recrvstallisa- 
tion  from  water  these  tartrates  yield  the  corresponding  salts  of  d-  and 
Z-glaudne,  from  which  the  free  bases  are  obtainable ;  the  eZ-glaucine 
so  obtained  is  identical  with  the  natural  alkaloid  (Fischer,  Abstr., 
1901,  i,  743). 

cZZ-Laudanosine,  obtained  in  this  reaction,  is  identical  with  that 
described  by  Pictet  and  Athanasescu  (Abstr.,  1900,  i,  685). 

dd-Hydroxylaudanosine,  C21H2705N,  m.  p.  189 — 190-5°  (decomp.), 
gives  colour  reactions  resembling  those  of  glaucine.  By  recrystallisa¬ 
tion  of  the  hydrogen  tartrates  it  was  separated  into  d-  and  Z-forms. 
These  crystallise  in  masses  of  long,  colourless  needles,  and  have  m.  p. 
188 — 190-5°  and  [a]D  ±50°.  The  nitrates  crystallise  well,  and  are 
sparingly  soluble. 

d\-Dilaudanosine,  C42H5208172j  is  amorphous  ;  it  is  produced  in  very 
small  quantity  in  this  synthesis,  and  was  not  obtained  pure.  Its  chief 
colour  reactions  are  described. 

Dicentrine,  isolated  by  Asahina  (Abstr.,  1909,  i,  601),  closely 
resembles  glaucine  in  its  colour  reactions,  physiological  action,  and 
chemical  properties,  and  for  that  reason  is  regarded  as  glaucine,  in 
which  the  “OMe  groups  in  positions  5  and  6  are  replaced  by  a  dioxy- 
methylene  group.  A  synthesis  of  dicentrine  is  being  attempted. 

T.  A.  H. 

Isomerism  of  Corynanthine  with  Yohimbine.  Ernest  Four- 
neau  and  Fiore  (Bull.  Soc.  chim.,  1911,  [iv],  9, 1037  — 1040). — In  view 
of  the  possible  isomerism  of  these  two  alkaloids  already  referred  to 
(Abstr.,  1910,  i,  501),  the  authors  have  re-examined  yohimbine,  and 
find  that,  like  corynanthine,  it  has  the  composition  represented  by  the 
formula  C21H2603N’2.  Yohimbine  hydrochloride  has  [a]“  +105°; 
corynanthine  hydrochloride  has  [a]o  -  64-15°.  T.  A.  H. 

Red  Compounds  from  Brucine.  Josef  Buraczewski  and 
Z.  Zbijewski  (Bull.  Acad.  Sci.  Cracow,  1911,  A,  464 — 469). — Yarious 
reagents  act  on  brucine  to  give  red  soluble  compounds  without  oxidising 
or  decomposing  the  brucine  molecule. 
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By  the  action  of  dry  chlorine  on  brucine,  until  the  evolution  of 
hydrogen  chloride  begins,  a  reddish-brown  substance, 
C22H2204N2C12iHC1,2H20, 

is  obtained.  When  the  action  of  the  chlorine  is  prolonged  until  no 
more  hydrogen  chloride  separates,  a  dark  grey  powder  is  obtained, 
soluble  in  water  with  a  red  coloration  ;  this  has  the  composition 
C2iH1904N2C13,HC1,2H20. 

When  bromine  is  allowed  to  act  on  brucine  in  absolute  alcohol,  a 
brownish-red  powder  is  obtained,  which  is  considered  to  be  a  mixture 
of  C21H2204N2Br,2H20  and  C22H2404N2Br,HBr,H20. 

The  production  of  a  red  coloration  when  the  product  of  the  action  of 
dry  chlorine  on  brucine  is  boiled  with  alcohol  is  characteristic  of  this 
alkaloid,  and  may  be  used  for  its  detection.  E.  F.  A. 

Haemopyrrole.  Hans  Fischer  and  E.  Bartholomaus  (Ber.,  1911, 
44,  3313 — 3317). — Knorr  and  Hess  have  recently  published  (Abstr., 
1911,  i,  1019)  a  synthesis  of  2  : 4-dimet’nyl-3-ethylpyrrole  which  they 
consider  not  to  be  identical  with  hjemopyrrole  investigated  by 
Piloty  (Abstr.,  1910,  i,  133).  The  main  difference  is  a  discrepancy 
of  23°  in  the  melting  point  of  the  picrates. 

The  authors  show  that  haamopyrrole  picrate  has  m.  p.  120 — 122°, 
instead  of  108'5°  as  previously  described.  In  attempting  to  obtain 
2  : 4-dimethyl-3-ethylpyrrole  according  to  the  method  of  Knorr  and 
Hess,  the  authors  obtained,  in  place  of  the  expected  hydrazone,  a 
ketazine,  the  m.  p.  of  which  varied  between  195°  and  215°.  This,  on 
energetic  reduction,  yields  an  oil,  the  b.  p.  of  which  agreed  with  that 
given  by  Knorr  and  Hess,  but  the  picrate  melted  indefinitely  at 
82 — 83°.  This  oil,  when  treated  with  benzenediazonium  sulphate, 
yielded  an  azo-dye,  C14Hl703N3S,  which  crystallises  in  red  needles 
(compare  this  vol.,  i,  41,  5b).  H.  W. 


Picrylpyridinium  Chloride.  Max  Busch  and  Walter  Kogel 
{J.  pr.  Chem.,  1911,  [ii],  84,  507 — 514). — When  equal  molecular 
quantities  are  heated  in  alcohol  on  the  water-bath,  picryl  chloride  and 
pyridine  yield  at  first  a  little  picrylpyridinium  picrate,  yellow  needles, 
m.  p.  223°,  and  finally,  after  cooling,  almost  colourless  crystals  of 


128°  :  the  latter 


-Q1 

picrylpyridinium  chloride,  C5H5N\p  „  \  ,  m.  p. 

changes  to  the  former  after  long  keeping,  or  after  prolonged  boiling  in 
alcoholic  solution.  The  chloride  is  converted  by  alcoholic  potassium 
hydroxide  into  the  potassium  salt  of  a  pyridine  dye,  probably 
N02K:C6H2(N02)2:NC4H4-CH0,  which  forms  reddish-brown  crystals 
with  a  green  lustre.  Picrylpyridinium  picrate  is  decomposed  almost 
quantitatively  into  pyridine  and  picric  acid  by  boiling  water,  and 
yields  with  potassium  iodide,  picrylpyridinium  iodide,  m.  p.  155°, 
orange  leaflets.  In  ether,  pyridine  and  picryl  chloride  (2  mols.)  yield 
an  additive  C0m/JotmJ,CnH7O6N4Cfi,C6H2(NO2)3C),  m.  p.  151°,  yellowish- 
green  needles.  C.  S. 


New  Derivatives  of  Dioxindole.  Moritz  Kohn  and  Alfons 
Ostersetzer  ( Monatsh .,  1911,  32,  905 — 916). — Various  substituted 
dioxindoles  with  a  tertiary  hydroxyl  group  have  already  been  obtained 


ORGANIC  CHEMISTRY. 


i.  51 


by  the  application  of  the  Grignard  reagent  to  isatin  (Kohn,  Abstr., 
1910,  i,  697). 

3-Phenyldioxindole  by  methylation  with  methyl  sulphate  gives 
3 -'phenyl  -  1-methyldioxindole  methyl  ether  ;  this  forms  leafy  crystals, 
m.  p.  83°.  The  action  of  acetic  anhydride  yields  a  monoacetyl  com¬ 
pound,  probably  l-acetyl-3-phenyldioxindole,  which  crystallises  from 
benzene  in  short,  columnar  crystals,  in.  p.  141°. 

3-Benzyl-l-methyldioxindole  methyl  ether ,  obtained  analogously  to  the 
corresponding  phenyl  compound,  forms  needles,  m.  p.  97°. 

3 -Methyldioxindole,  obtained  by  the  action  of  magnesium  methyl 
iodide  on  isatin,  forms  white,  granular  crystals,  m.  p.  160°;  methyla¬ 
tion  gives  1  :  3 -dimethyldioxindole  methyl  ether,  cubical  crystals, 
m.  p.  78‘5°  ;  it  yields  a  diacetyl  derivative,  m.  p.  125°. 

b-Bromo-3-phenyldioxindole  is  produced  when  magnesium  phenyl 
bromide  reacts  with  5-bromoisatin ;  it  forms  thin  rods,  m.  p.  243° 
with  decomposition. 

b-Bromo-3-methyldioxindole  is  obtained  similarly  from  bromoisatin 
with  magnesium  methyl  iodide,  and  also  by  the  action  of  bromine 
water  on  3-methyldioxindole ;  on  heating  it  turns  brown  at  240°,  and 
melts  at  258°.  When  methylated,  it  produces  b-bromo-1  :  3-dimethyl- 
dioxindole  methyl  ether,  needles,  m.  p.  142°.  D.  F.  T. 

Spirans.  IV.  History  and  Theory.  Dan  Badulescu  ( Chem . 
Zentr.,  1911,82,  ii,  1535  ;  from  Bull.  Soc.  Sti.  Bucuresti,  1911,20, 
281 — 284.  Compare  Abstr.,  1911,  i,  497).' — The  chemical  properties 
of  a  spiran  ACB,  composed  of  rings  CA  and  CB  of  known  structure 
and  properties,  are  qualitatively  the  sum  of  those  due  to  AC  and  CB, 
except  where  there  are  large  accumulations  of  groups  on  the  same 
carbon  atom.  With  the  exception  of  those  formed  from  three  or  four 
atom  rings,  the  spirans  are  stable.  They  show  optical  activity  in  some 
cases,  although  no  asymmetric  atom  is  present.  Compounds  in  which 
two  rings  share  a  common  nitrogen  atom  are  quite  different  from 
the  spirans,  although  they  present  a  superficial  resemblance  to  them. 

T.  A.  H. 

Compounds  of  Ferric  Salts  with  Antipyrine.  Filippo 
Calzolari  {Boll.  chim.  farm.,  1911,  50,  763 — 767). — The  molecular 
weight  of  antipyrine,  determined  cryoscopically  in  aqueous  solutions, 
is  normal,  but  when  ferric  chloride  is  present  higher  values  are 
obtained,  so  that  the  red  coloration  which  antipyrine  gives  with  ferric 
chloride  is  probably  due  to  the  formation  of  a  complex  cation.  Ferric 
fluoride  gives  only  a  pale  yellow  coloration  with  antipyrine,  and 
corresponding  with  this  the  molecular  weight  of  antipyrine  is  lower  in 
this  solution  than  in  the  presence  of  ferric  chloride.  The  compound  of 
ferric  chloride  and  antipyrine  is  an  orange-red,  crystalline  powder 
having  the  composition  2FeCl3,3CllH12ON0,  and  ferric  bromide  also 
yields  a  compound,  2FeBr8,3CnH12OIS2,  which  forms  reddish-brown 
crystals.  B.  V.  S. 

l-Phenyl-3-methyl-5-pyrazolone  and  4-Amino-l-phenyl- 
3-methyl-5-pyrazolone.  Alfred  Heiduschka  and  O.  Bothackek 
{J.  pr.  Chem.,  1911,  [iij,  84,  533 — 542). — The  heating  of  1-phenyl- 
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3- methyl-5-pyrazolone  and  o-,  m-,  or  p-nitrobenzaldehyde  at  140°  for 
ten  minutes  yields  a  mixture  of  the  nitrobenzylidene  derivative  and  a 
bispyrazolone  derivative,  which  is  separated  by  means  of  benzene. 

4- o- Nitrobenzylidene-! -phenyl-S-methyl-5-pyrazolone,  m.  p.  157°,  crystal¬ 
lises  in  red  needles  ;  the  corresponding  meta-  and  para-isomerides  have 
m.  p.  162°  and  171°  respectively.  4  :  4' -o-Nitrobenzylidenebis-\-phenyl- 

5- methyl-5 -pyrazolone,  NO2-C6H4*CH(C10H9ON2)2,  m.  p.  146°  (decomp.), 
and  the  meta-isomeride,  m.  p.  150°  (decomp. ),  form  yellow  leaflets. 

When  heated  with  zinc  chloride  at  140°,  l-phenyl-3-methyl-5-pyrazo- 
lone  condenses  with  acetophenone  to  form  \-phenyl-i-a-pkenylethyl- 

CO — NPh 

idene-3 -methyl -5 -pyrazolone,  CMePhlC^^^.^.  ,  m.  p.  89°,  orange 

crystals,  and  with  benzophenone  to  form  a  corresponding  substance, 
C23H18ON2,  m.  p.  133°,  orange-red  leaflets. 

4-Amino-l-phenyl-3-methyl-5-pyrazolone  reacts  with  cinnamaldehyde 
and  with  o-nitrobenzaldehyde  to  form  the  corresponding  Schiff’s  bases, 
C19Hl7ON3,  m.  p.  192°,  and  C^H^OgN*,  m.  p.  198°.  Also  with 
piperonal  and  with  anisaldehyde  it  yields  the  substances,  C44H36O9N01 
m.  p.  235°,  and  C44H4206N6,  m.  p.  252°,  respectively.  0.  S. 


Conversion  of  the  Nitro-  into  the  Keto-group.  Wilhelm 
Wislicenus  and  Hermann  Goz  ( Ber .,  1911,  44,  3491 — 3496).— The 
potassium  salt  of  4-oximino-l-phenyl-3-methyl-5-pyrazolone  separates 
in  lustrous,  silky,  deep  yellow  needles,  m.  p.  250 — 255°.  By  the 
action  of  bromine,  A-bromoA-nitro-\-])-bromophenyl-3-melhyl-5-pyrazolone 
is  formed;  this  crystallises  in  well  formed,  small,  dark  yellow 
prisms,  m.  p.  about  85°,  to  a  red  oil  (decomp.).  On  heating,  it  is 
converted  into  i-heto-\-p-bromophenyl-Z-methyl-b-pyrazolone, 


C6H4Br-N< 


CO-CO 
N-CMe  ’ 


this  separates  in  small,  flat  prisms,  yellowish-red  in  transparent, 
bluish-red  in  reflected,  light,  m.  p.  after  sintering  171 — 172°.  On 
boiling  with  water,  it  forms  colourless  needles,  probably  indicating  an 
additive  product ;  a  colourless  additive  product  is  formed  also  with 
sodium  hydrogen  sulphite. 

When  dissolved  in  sodium  hydroxide  or  carbonate  the  keto- 
pyrazolone  ring  is  opened ;  from  the  reddish-yellow  solution  a  yellow 
acid  is  precipitated  by  strong  mineral  acids.  This  a(3-diketobutyric 
acid  fi-p-bromophenylhydrazone,  C6H4Br-NH-HlCMe-C0'C02ti,  crystal¬ 
lises  in  microscopic,  canary-yellow  prisms,  m.  p.  153 — 154°  (decomp.). 
On  boiling  with  acetic  anhydride  the  deep  red  keto-p-bromophenyl- 
methylpyrazolone  is  re-formed.  With  phenylhydrazine  a  golden-yellow 
phenylosazone,  m.  p.  211°,  is  obtained.  The  yellow  insoluble  silver  salt 
reacts  with  methyl  iodide  to  form  the  methyl  ester, 
C6H4Br-NH-N:CMe-C0-C02Me, 

which  crystallises  in  brownish-yellow,  microscopic  prisms,  m.  p. 
165—170°. 


When  warmed  for  several  days  with  acetic  acid,  keto-p-bromophenyl- 
methylpyrazolone  is  converted  into  dibromorubazonic  acid, 

„  TT  _  X7  N— CMe  CMelN  XT  ^  1T  „ 

C6H4Br'N<Co.^H.N_.^_ 00>n*C6  *4  r- 
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This  has  m.  p.  305 — 308°,  and  dissolves  in  alcoholic  potassium 
hydroxide  and  in  concentrated  ammonia  with  a  violet-red  coloration. 

N— CMe 

4:-BromoA-nitro-3-methyl-5-pyrazolone,  NH<^  l  XT  ,  obtained 

UOUBr*JN  (J2 

from  the  golden-yellow  prisms  of  the  potassium  salt  of  3-methyl- 
4-i'sonitro-5-pyrazolone,  crystallises  in  small,  yellowish-white  prisms, 
m.  p.  84 — 85°  (decomp.).  On  heating,  a  red,  amorphous  substance  is 
obtained,  which  could  not  be  purified.  E.  F.  A. 


Hydantoins.  VII.  Synthesis  of  2-Thiohydantoin.  Treat 
B.  Johnson  and  Ben  H.  Nicolet  (J.  Amer.  Chem.  Soc.,  1911,  33, 
1973 — 1978). — 2-Thiohydantoin  has  been  synthesised  by  Komatsu 
(Abstr.,  1911,  i,  683)  by  the  action  of  potassium  thiocyanate  on 
glycine  in  presence  of  acetic  anhydride,  and  also  by  Wheeler,  Nicolet, 
and  Johnson  (Abstr.,  1911,  i,  1031)  by  heating  acylthiohydantoic  acids 
with  hydrochloric  acid. 

A  large  quantity  of  2-thiohydantoin  being  required  for  certain 
investigations,  Komatsu’s  method  was  employed,  and  it  was  found  that 
the  compound  could  be  very  easily  prepared  in  this  way.  Komatsu’s 
interpretation  of  the  mechanism  of  the  reaction  is  incorrect,  and  his 
statement  that  thiohydantoic  acid  is  produced  could  not  be  confirmed. 
It  is  shown  that  acetylglycine  is  first  produced,  and  combines  with 
thiocyanic  acid  to  form  a  thiocyanate,  which  undergoes  re-arrangement 
to  acetylthiohydantoic  acid.  This  compound  suffers  an  inner  conden¬ 
sation,  with  formation  of  2-thio-3-acety  lhy  dantoin,  which  is  subsequently 
converted  into  2-thiohydantoin. 

When  glycine  is  heated  with  potassium  thiocyanate  and  acetic 

CO — NH 

anhydride,  2-thio-3-acetylhydantoin,  CH2^  ^  ,  m.  p.  175 — 176°, 

is  produced,  which  crystallises  in  square  blocks,  and  when  heated  with 
hydrochloric  acid  is  converted  quantitatively  into  2-lhiohydantoin. 
The  compound  can  also  be  obtained  by  the  action  of  potassium 
thiocyanate  on  acetylglycine  (aceturic  acid). 

By  the  action  of  potassium  thiocyanate  on  hippuric  acid  in  presence 
of  acetic  anhydride  (9  parts)  and  glacial  acetic  acid  (1  part),  2-thio- 

QQ _ jj 

3-benzoylhydantoin,  CH2<^^  ,  m.  p,  165°,  is  obtained  in  a  yield 

of  86%;  it  crystallises  in  square  plates.  When  the  compound  is 
hydrolysed  with  concentrated  hydrochloric  acid,  it  yields  2-thio- 
hydantoin,  and  when  condensed  with  benzaldehyde  in  presence  of 
glacial  acetic  acid  and  anhydrous  sodium  acetate,  it  is  converted  into 
2-thio-4-benzylidenehydantoin.  E.  G. 

Condensation  of  Methyluracil  and  Formaldehyde.  Wilhelm 
Kircher  ( Annalen ,  1911,  385,  293 — 314). — 4-Methyluracil  and  40% 
formaldehyde  (3  mols.)  condense  in  acid  solution  to  form  4 -methyl- 

5-hydroxymethyluracil,  plates  or  needles, 

decomp.  305 — 310°;  in  alkaline  solution,  the  same  product  is  obtained 
in  the  form  of  the  sodium  salt,  C6H7OgN2Na.  The  substance  is 
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reconverted  into  its  generators  by  boiling  water,  and  is  changed  to  a 
substance,  C12H1405N4,  decomp.  303 — 307°,  by  boiling  dilute  hydro¬ 
chloric  acid.  By  reduction  with  tin  and  36%  hydrochloric  acid  at 
58 — 60°,  it  yields  4 : 5-dimethyluracil  and  a  substance,  CuH1204N4 
decomp.  302 — 307°.  4  :  5-Dimethyluracil  has  also  been  prepared  by 

passing  the  vapour  of  cyanic  acid  (3  mols.)  in  a  current  of  dry  carbon 
dioxide  into  an  ethereal  solution  of  methyl  /3-amino-a-methylcrotonate 
in  a  freezing  mixture,  boiling  the  product  with  10%  potassium 
hydroxide,  and  acidifying  after  the  removal  of  the  cyamelide  by 
filtration.  4 : 5-Dimethyluracil  is  oxidised  to  acetylcarbamide  and 
oxalic  acid  by  4%  potassium  permanganate,  and  when  heated  with 
aqueous  potassium  hydroxide,  95%  alcohol,  and  methyl  iodide  yields 
a  mixture  of  1:3:4  : 5-tetramethyluracil,  m.  p.  123 — 125  5°,  1:4:5- 
trimethyluracil ,  m.  p.  220‘5 — 222°,  and  3:4:  5-trimethyluracil,  m.  p. 
172—174°. 

A  suspension  of  4  : 5-dimethyluracil  is  converted  by  bromine  into 
4- bromo-b-hydroxy -4  :  b-dimethyldihydrouracil, 

^^NH-CMeBr^01^6'011, 

m.  p.  226 — 227°  (decomp.),  which  changes  to A-bromo-i-methyl-5-methyl- 
enedihydrouracil  at  105°,  and  to  i-bromo-5-ethoxyA  :  5-dimelhyldihydro- 
uracil,  m.  p.  225 — 226°  (decomp.),  when  boiled  with  alcohol.  The  last 
substance  at  105°  also  yields  4-bromo-4-methyl-5-methylenedihydro- 
uracil,  which  is  converted  by  bromine  water  into  4-6r omo-5 -hydroxy - 
i-methyl-b-bromomethyldihydrouracil,  C6Hs03N2Br2,  m.  p.  165 — 167° 
(decomp.)  ;  the  latter  is  also  obtained  by  treating  4  : 5-dimethyluracil 
with  bromine  and  subsequently  boiling  with  water. 

When  4-bromo  5-hydroxy-4  :  5-dimethyldihydrouracil  is  treated  with 
5%  potassium  hydroxide  in  the  cold,  a  substance,  C6H10O4N2,H2O, 
m.  p.  168'5 — 169-5°  (decomp.),  is  obtained,  which  may  be  4:5- 
dihydroxy  -4:5-  dimethyldihydrouracil  or  acetylmethylhydantoin 
(compare  Bremer,  Abstr.,  1911,  i,  160).  C.  S. 


Alkyl  Derivatives  of  Methyluracil.  Oskar  Buckendorff 
(Annalen,  1911,  385,  314 — 327). — 4-Methyl-3-ethyluracil  (Hoebel, 
Abstr.,  1907,  i,  557)  reacts  with  aqueous  bromine  to  form  5  :  5-dibromo- 

4:-hydroxyA-methyl-3-ethyldihydrouracil,  *CBr 

m.  p.  about  160°,  which  is  converted  by  95%  alcohol  into  5-bromo- 
4:-methyl-3-ethyluracil.  m.  p.  234 — 236°  (decomp.) ;  the  latter  reacts 
with  aqueous  ammonia  at  150 — 160°  to  form  5-amino-4:-methyl-3 -ethyl- 
uracil,  m.  p.  234 — 236°.  The  following  compounds  are  obtained  from 
4-methyl-l-ethyluracil  by  similar  methods:  5:5-dibromoA-hydroxy- 
4:-methyl-l  ethyldihydrouracil,  in.  p.  about  160°;  b-bromoA-methyl- 
1 -ethylurac.il,  m.  p.  203 — 206°;  5-aminoA-methyl-l-ethyluracil,  m.  p. 
203 — 205°.  4-Methyl-l-ethyluracil  is  converted  by  sulphuric  and  nitric 
acids  on  the  water-bath  into  5-nitro-l-ethyluracilA-carboxylic  acid, 
C7H706N8,H20,  m.  p.  189°  (decomp.),  and  a  substance,  C7H605N4, 
decomp.  180 — 220°;  at  140 — 150°  the  former  yields  5-nitro-l-ethyl- 
uracil,  m.  p.  159 — 161°,  which  is  reduced  by  aqueous  ammonia  and 
aluminium  amalgam  to  5-amino-l-ethyluracil,  m.  p.  171 — 172°. 
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A-Methyl-Z-propyluracil,  m.  p.  170 — 172°,  and  4- methyl-1 -propyluracil , 
m.  p.  184°,  are  prepared  and  separated  in  a  similar  manner  to  tbe 
methylethyluracils  (Hoebel,  loc.  cit.).  Their  constitutions  are  proved 
as  follows  :  4-Methyl-l-propyluraeil  by  ethylation,  and  4-methyl- 
3-ethyluracil  by  propylation,  yield  the  same  i-methyl-3-ethyl- 1  -propyl- 
uracil,  m.  p.  63—65°.  Also,  4-methyl-l-propyluracil  by  methylation, 
and  3  :  4-dimethyluracil  by  propylation,  yield  the  same  3  :  4 -dimethyl- 
1  -propyluracil,  m.  p.  85—87°.  Finally,  4-methyl-3-propyluracil  by 
methylation,  and  1  : 4-dimethyluracil  by  propylation,  yield  the  same 
1  : i-dimethyl-3-propyluracil,  m.  p.  52—51°. 

Methylallyluracils  have  been  prepared  and  their  constitutions 
proved  by  similar  methods.  Methyl- 1  -allyluracil  and  4 -methyl- 
?>- allyluracil  have  m.  p.  180 — 182°  and  168 — 169°  respectively; 
1  :  A-dimethyl-3-cdlyluracil  and  3  :  A-dimethyl-l -allyluracil  have  m.  p. 
45 — 47°  and  59 — 61°  respectively. 

Methylisobutyluracils,  m.  p.  195 — -196°  and  133 — 135°,  have  been 
obtained,  but  have  not  yet  been  fully  investigated.  0.  S. 

Phenylmethyltriazole.  A  Correction.  Eugen  Bamberger 
( Ber .,  1911,  44,  3564 — 3565). — It  was  previously  stated  (Abstr., 
1894,  i,  23)  that  l-phenyl-5-methyltriazole-3-carboxylic  acid  yielded 
phenylmethyltriazole,  m.  p.  191°,  when  heated  in  a  stream  of  carbon 
dioxide.  Pellizzari  has  shown  that  this  compound  is  in  reality  cyano- 
phenylacetamidine,  NPhICMe*NH‘CN.  It  was  also  stated  that  the 
compound  was  a  base,  but  it  is  now  shown  to  be  an  acid  soluble  in 
sodium  hydroxide,  and  is  precipitated  in  colourless  needles,  as  stated 
by  Pellizzari  {loc.  cit.).  E.  F.  A. 

^-Quinhydrones.  M.  M.  Richter  {Ber.,  1911,  44,  3466 — 3469). 
— The  action  of  iodine  on  yi-phenylenediamine  in  benzene  solution  gives 
rise  to  an  almost  black  substance  of  the  composition 

nh:c6h4:nh,nh2-c6h4-nh2,2HI,i2, 

a  nitrogen  analogue  of  the  quinhydrones.  This  7S-benzoquinhydroue 
dihydriodide  periodide  is  an  almost  black  substance,  which  loses  iodine 
on  warming.  On  account  of  its  instability,  the  corresponding  base 
could  not  ne  isolated. 

Benzidine  treated  with  iodine  in  a  similar  manner  gives  N-benzidi/ie- 
quinhydrone  dihydriodide  periodide,  ( '24H22N4,2 1 1I,I4,  a  greyish-black 
powder,  which  loses  iodine  even  at  the  ordinary  temperature. 

o-Phenylenediamine  treated  with  iodine  behaves  quite  differently, 
and  yields  2  :  3-diaminophenazine. 

References  are  given  to  papers  describing  compounds  which  must  be 
regarded  as  derived  from  the  above  bases  or  from  bases  of  the  same 
type.  The  author  ascribes  to  all  these  bases  a  structure  analogous  to 
that  which  he  has  already  attributed  to  the  quinhydrones  (Abstr., 
1911,  i,  136),  for  example,  NH:C6H4:NH9-NH-06H4-NH2,2FII.i0. 

D.  F."  T. 

Preparation  of  Solid  Diazonium  Salts  by  means  of  Nitrosyl 

Chloride.  M.  Struszynski  and  Wojeiech  Sventoslaysky  {Bull.  Acad.. 
Sci.  Cracow,  1911,  A,  459 — 463). — Nitrosyl  chloride,  which  is  now  an 
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easily  accessible  product,  is  an  energetic  diazotising  agent,  and  it  is 
conveniently  used  for  preparing  solid  diazonium  salts  in  a  state  of 
purity. 

The  amine  is  dissolved  in  alcohol,  and  an  alcoholic  solution  of 
hydrogen  chloride  containing  2'5 — 3  mols.  of  the  acid  added  ;  the 
mixture  is  cooled  in  ice,  and  the  solution  of  nitrosyl  chloride  in  toluene 
added.  Action  is  rapid  and  complete,  and  the  insoluble  diazonium 
salt  separates.  When  sulphuric  acid  is  substituted  for  hydrochloric 
acid,  the  corresponding  sulphates  are  obtained.  E.  F.  A. 

Cazeneuve’s  Diphenylcarbodiazide  and  Diphenylcarbazone. 
Eugen  Bamberger  ( Ber .,  1911,  44,  3743 — 3754). — From  a  com¬ 
parison  of  the  properties,  the  author  shows  that  the  diphenylcarbo¬ 
diazide  of  Cazeneuve  (Abstr.,  1901,  i,  297)  is  identical  with  the 
betaine  of  diphenylhydroxytetrazolium  hydroxide  (.Bamberger,  Abstr., 
1899,  i,  355)  j  the  latter  name  gives  the  correct  description. 

Reasons  are  also  given  for  believing  that  whilst  the  formula 
N2Ph*CO'NH>NHPh  correctly  represents  the  structure  of  free 
diphenylcarbazone  (compare  Heller,  Abstr.,  1891,  1212),  the  salts, 
which  have  a  much  more  intense  colour,  are  derived  from  the  structure 
lsT2Ph-C(OH):N-NHPh.  D.  F.  T. 

Haemopyrrole.  Lad.  Leyko  and  Leon  Majrchlewski  (Bull.  Acad. 
Sci.  Cracow,  1911,  A,  345 — 349). — The  hydrochlorides  of  dyes  obtained 
by  coupling  hsemopyrrole  with  benzenediazonium  chloride  have  been 
described  previously  (Leyko  and  Marchlewski,  Abstr.,  1910,  i,  144). 
To  obtain  the  free  base,  N2PlrC8H9N*NgPh,  the  hydrochloride  is 
decomposed  with  sodium  acetate  in  alcoholic  solution. 

Bisbtnzeneazohaemopyrrole  forms  fine,  lustrous  needles,  m.  p. 
171 — 172°.  In  ethereal  solution  it  shows  two  absorption  bands  in 
the  visible  region  of  the  spectrum,  whereas  biscymeneazopyrrole  and 
bisbenzeneazopyrrole  are  characterised  by  only  one  band.  Taking  into 
account  Kiister’s  proof  that  haemopyrrole,  C8H13N,  yields  methylethyl- 
maleinimide  on  oxidation,  the  bisbenzeneazo-derivative  is  formulated 

as  PbK2.N<^--^e  [compare  this  vol.,  i,  41,  50].  E.  F.  A. 

The  Changes  in  Physical  Conditions  of  Colloids.  XII.  The 
Properties  of  the  Protein  Ions.  Carl  Schorr  ( Biochem  Zeitsch., 
1911,  37,  424 — 451). — According  to  the  theory  of  Pauli,  proteins  act 
both  as  acids  and  bases,  but  under  certain  conditions  of  hydrogen 
ion  concentration,  the  protein  ions  themselves  exist  in  solution,  and 
not  protein  salts  of  either  acids  or  bases.  The  protein  ions,  according 
to  the  theory,  differ  from  the  protein  salts  in  that  the  ions,  as  hydro- 
phil  colloids,  are  capable  of  existing  as  highly  hydrated  aggregates, 
from  which  the  water  is  extracted  only  with  some  difficulty.  This 
theory  is  supported  by  the  fact  that  under  such  conditions  the  solu¬ 
tion  of  protein  contains  protein  not  in  form  of  salts ;  the  protein  is 
only  slightly,  if  at  all,  precipitated  by  dehydrating  agents,  such  as 
alcohol.  Such  solutions,  furthermore,  owing  to  the  large  aggregates, 
have  a  high  viscosity,  and  also,  owing  to  the  large  size  of  the  hydrated 
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protein  ions  and  their  slow  motion,  have  only  a  relatively  small 
capacity  for  conducting  electricity.  In  the  presence  of  neutral  salts, 
furthermore,  the  protein  ions  lose  their  electric  charge,  and  all  those 
properties  disappear  which  are  due  to  the  presence  of  protein  ions. 
In  the  presence  of  salts  there  is  therefore  a  restitution  of  such 
properties  as  the  precipitability  by  alcohol  and  a  diminution  of 
viscosity.  The  above  theory  is  substantiated  by  numerous  experi¬ 
ments  on  the  precipitability  of  proteins  in  the  presence  of  varying 
quantities  of  acids  and  bases,  and  by  numerous  physical  measurements 
of  the  properties  of  the  solutions  under  the  varyiug  conditions. 

S.  B.  S. 

Action  of  Bromine  and  Iodine  on  Proteins.  A.  Krzemecki 
{Bull.  Acad.  Sci.  Cracow ,  1911,  A,  470 — 488). — Previous  observers  of 
the  action  of  iodine  or  bromine  on  proteins  have  worked  under  con¬ 
ditions  in  which  more  or  less  oxidation  took  place.  The  experiments 
now  described  were  made  so  as  to  alter  the  protein  molecule  as  little 
as  possible,  merely  introducing  halogen  partly  in  a  very  loosely  bound 
condition. 

Egg-albumin  was  found  to  retain  28*3 — 29*6%  of  iodine  and  18%  of 
bromine,  serum-albumin  28'5%  iodine  and  20-5%  bromine,  casein  19*1 
to  24*9%  iodine,  and  plant  protein  34*6%  iodine.  The  halogen  is 
attached  to  the  protein  molecule  in  several  different  ways,  part  being 
removed  by  boiling  with  acetic  acid  ;  thus,  after  treatment,  egg- 
albumin  contains  24  45%  iodine,  serum-albumin  24-5%  iodine,  and 
casein  17*37%  iodine.  Acetone  at  the  ordinary  temperature  eliminates 
a  further  proportion  of  halogen,  egg-albumin  now  containing  15*6% 
iodine,  and  serum-albumin  14%.  Finally,  treatment  with  sodium 
thiosulphate  reduced  the  iodine  in  egg-albumin  to  6*26%. 

a- Hydroxyprotosul phonic  acid,  under  similar  conditions,  was  only 
able  to  take  up  11*12%  of  iodine  when  made  from  egg-albumin,  and 
9*8%  of  iodine  when  prepared  from  serum-albumin.  When  the  halogen 
proteins  are  heated  with  water,  a  large  amount  of  decomposition  takes 
place.  The  halogen  proteins  are  digested  both  by  trypsin  and  pepsin. 

The  halogens  in  ethereal  solution  were  allowed  to  acton  the  protein, 
absorption  being  usudly  complete  within  a  few  hours  in  the  case  of 
iodine.  Even  better  results  were  obtained,  using  methyl  alcohol  as 
solvent.  E.  F.  A. 

3 :  5  Di-iodotyrosine  from  Iodoprotein.  IV.  Gorgonin  and 
Spongin.  Adolf  Oswald  ( Ztitach .  physiol.  Chem.,  1911,  75, 
353 — 362). — The  iodoproteins  differ  in  the  relative  proportions  of 
fixed  iodine  and  iodine  eliminated  as  hydrogen  iodide  on  decom¬ 
position  with  barium  hydroxide  (compare  Oswald,  Abstr.,  1911,  697, 
812).  Of  the  total  iodine  in  gorgonin,  82%  is  fixed,  and  18%  can  be 
eliminated  ;  the  amount  of  di-iodotyrosine  isolated  was  0*9%.  Tyrosine 
is  not  the  only  iodine-fixing  group  of  gorgonin.  Spongin  yields  64% 
of  fixed  iodine,  36%  being  eliminated  on  continued  boiling  ;  15*7%  of 
the  total  iodine  was  isolated  in  the  form  of  di-iodotyrosine.  Spongin 
is  regarded  as  containing  at  least  two  forms  of  iodine  compound. 

E.  F.  A. 
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The  Physical  Chemistry  of  the  Bence-Jones  Protein.  Wolf¬ 
gang  Pauli  ( Chem .  Zentr .,  1911,  ii,  371  ;  from  Zentr.  Physiol.,  1911, 
25,  110 — 111).— The  author,  in  view  of  the  recent  work  of  Hopkins 
and  Savory  on  the  Bence-Jones  protein,  calls  attention  to  the  fact  that 
he  has  already  explained  the  peculiar  properties  of  this  substance  as 
regards  its  solubility  in  salt  solutions  as  a  special  case  of  the  general 
properties  of  proteins.  S.  B.  S. 

Formation  and  Estimation  of  Methsemoglobin.  Joseph 
Barcroft  and  Franz  Muller  ( Proc .  physiol.  Soc.,  1911,  xx. ;  J. 
Physiol.,  43). — Methsemoglobin  is  formed  quantitatively  when  potass¬ 
ium  nitrite  is  added  to  blood,  the  amount  of  haemoglobin  converted 
containing  an  amount  of  dissociable  oxygen  equivalent  to  that 
necessary  to  convert  nitrite  into  nitrate.  Hydroxylamine  sulphate 
acts  similarly.  Magnesium  chlorate  does  not  do  so.  Methsemoglobin 
in  blood  may  be  estimated  by  combining  two  operations:  (1)  a  com¬ 
parison  of  the  oxygen  capacity  with  that  of  a  standard  blood,  and 
(2)  colorimetric  comparison  of  the  blood  for  estimation  with  the  same 
standard,  the  hsemoglobin  in  both  being  first  turned  into  methaemo- 
globin.  Two  mild  cases  of  methsemoglobin  poisoning  in  cats  produced 
no  change  in  the  dissociation  curve  of  the  blood.  W.  D.  H. 

Preparation  of  Nucleic  Acid.  Amos  W.  Peters  (J.  Biol.  Chem., 
1911,  10,  373 — 379). — Barium  hydroxide  with  sodium  chloride  is  used 
for  the  extraction  of  the  tissue.  The  alkalinity  thus  obtained  is 
sufficient  to  decompose  the  nucleo-proteins.  One  advantage  of  this 
new  method  is  the  comparative  insolubility  of  the  barium  compounds 
formed  with  constituents  of  the  tissue,  and  so  little  protein  goes  into 
solution  that  a  separate  precipitation  of  protein  is  unnecessary.  The 
solution  of  barium  hydroxide  and  sodium  chloride  dissolves  nucleic 
acid  freely.  Barium,  proteins,  and  guanylic  acid  are  absent  from  the 
final  product.  W.  D.  H. 

Tyrosine  as  an  Agent  for  the  Fixation  of  Iodine  in  the 
Preparation  of  Iodopeptones.  Paul  Macquaire  ( Compt .  rend., 
1911,  153,  1084 — 1085). — Di-iodotyrosine  has  been  isolated  from 
peptones  which  have  been  treated  with  iodine.  W.  O.  W. 

Oxyprotosulphonic  Acids.  I.  Josef  Buraczewski  and  L. 
Krauze  ( Zeitsch .  physiol.  Chem.,  1911,  76,  37 — 43.  Compare  Abstr., 
1911,  i,  408). — Crude  oxyprotosulphonic  acid  from  egg-albumin,  blood- 
serum,  and  casein  is  divided  into  fractions  :  (a)  insoluble  in  hot  acetic 
acid;  (/3)  crystallising  from  acetic  acid  solution  in  the  cold  ;  (y)  soluble 
in  acetic  acid,  insoluble  in  alcohol  ;  (y2)  insoluble  in  cold  alcohol ;  (y3) 
soluble  in  alcohol,  but  precipitated  by  ether.  Each  of  these  fractions 
has  been  analysed  completely  ;  they  differ  in  the  intensity  with  which 
they  show  the  biuret  coloration,  and  also  as  regards  the  blackening 
with  a  lead  salt  due  to  sulphur  in  a  loosely  combined  state.  The 
intensity  with  each  test  falls  from  the  a-  to  the  ys-acid,  that  is,  with 
the  increase  in  solubility,  and  possibly  corresponds  with  the  increased 
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oxidation  of  the  protein.  The  a-oxyprotosulphonic  acid  comprises  more 
than  one-half  of  the  total  product.  E.  F.  A. 

Hydrolytic  Decomposition  of  Proteins  by  Pepsin,  Trypsin, 
Acids,  and  Alkalis.  Valdemar  Henriques  and  J.  K.  Gjaldba:k 
( Zeitsch .  physiol.  Chem.,  1911,  75,  363 — 409). — The  hydrolysis  of  a 
number  of  proteins  by  pepsin  and  trypsin  has  been  followed  by 
Sorensen’s  method  of  titrating  in  presence  of  formaldehyde,  the 
titration  of  the  amino-acids  being  effected  in  four  stages  (Henriques 
and  Sorensen,  Abstr.,  1910,  ii,  164,  466).  The  liquid  is  made  neutral 
to  litmus  paper,  phenolphthalein  added,  and  then  W/5-sodium 
hydroxide  until  &  faint  red  coloration  is  obtained  (stage  1)  ;  the 
addition  is  continued  until  the  deep  red  colour  of  the  control  is 
matched  (stage  2),  when  the  neutral  formaldehyde  solution  is  added, 
and  the  titration  continued  until  a  faint  red  (stage  3)  and  a  deep  red 
(stage  4)  colour  are  obtained.  The  ratio  of  the  figure  in  stage  4,  less 
the  alkali  used  in  the  control,  to  the  figure  in  stage  1  is  calculated 
for  each  test.  The  other  determinations  made  were  the  total 
nitrogen,  the  nitrogen  as  ammonia,  and  the  nitrogen  which  could 
be  titrated  as  formaldehyde  expressed  as  a  percentage  of  the 
total. 

Pepsin  contains  about  25%  of  titratable  nitrogen  ;  trypsin  some 
28%.  On  auto-digestion  these  figures  increase  to  37%  and  58% 
respectively. 

Egg-white,  casein,  lean  beef,  edestin,  gliadin,  gelatin,  and  Witte 
peptone  were  incubated  with  pepsin  or  trypsin,  and  the  above  measure¬ 
ments  made  every  few  days.  With  pepsin,  after  about  one  hundred  and 
seven  days’  action,  from  30 — 38%  of  the  total  nitrogen  can  be  titrated 
with  formaldehyde.  The  action  of  the  pepsin  itself  very  soon  falls  off  and 
stops  altogether,  subsequent  digestion  being  due  to  the  action  of  the 
acid  ;  accordingly,  fresh  pepsin  was  occasionally  added.  It  is  evident 
that  the  products  of  very  prolonged  peptic  action  are  in  the  main  due 
to  the  action  of  the  acid  present. 

Much  evidence  as  to  the  nature  of  the  hydrolysis  is  given  by  the 
ratio  of  the  alkali  required  in  the  4th  and  1st  stages  of  titration. 
In  the  case  of  glycine  this  is  48’9  ;  for  glycy  1-glycine  it  is  only  2T. 
Alanine  has  a  value  of  64'7  j  arginine,  lysine,  cystine,  and  tryptophan 
have  values  below  10  ;  the  values  for  aspartic  acid,  162,  and  glutamic 
acid,  194,  are  very  high.  The  formation  of  amino-acids  during  hydro¬ 
lysis  will  therefore  be  indicated  by  a  large  increase  in  the  value  of  the 
ratio. 

The  experiments  with  pepsin  show  a  low  value,  2T — 2-7,  for  the 
ratio,  which  does  not  materially  change  during  hydrolysis,  indicating 
that  the  products  of  hydrolysis  are  polypeptides  and  not  amino-acids. 
The  amount  of  ammonia  formed  increases  throughout  hydrolysis ;  it 
differs  considerably  in  magnitude  in  the  six  proteins  investigated, 
but  is  far  larger  in  the  case  of  pepsin  and  hydrochloric  acid  than  with 
trypsin. 

The  trypsin  experiments  show  variations  of  from  25%  in  the  case 
of  gelatin  to  60%  in  the  case  of  egg-white  in  the  amount  of  nitrogen 
which  can  be  titrated  in  presence  of  formaldehyde.  The  titration 


i.  60 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


ratio  is,  as  a  rule,  larger  with  trypsin,  being  markedly  so  in  the  case  of 
egg  white,  and  it  tends  to  increase  during  the  progress  of  hydrolysis, 
indicating  the  formation  of  amino-acids.  The  results  show  clearly  the 
differences  between  the  action  of  the  two  ferments. 

The  addition  of  pepsin  to  the  products  of  a  completed  tryptic 
hydrolysis  slightly  increased  the  amount  of  nitrogen  which  could  be 
titrated,  and  tended  to  lessen  the  titration  ratio.  The  addition  of 
trypsin  to  a  completed  peptic  digestion  caused  the  greatest  total 
hydrolysis  measured,  and  an  increase  in  the  titration  ratio,  which, 
however,  did  not  become  so  large  as  in  the  case  of  the  simple  tryptic 
digestion  owing  to  the  presence  of  the  peptide  constituents. 

For  comparison,  hydrolysis  has  also  been  effected  by  hydrochloric 
acid  and  by  sodium  hydroxide.  The  proportion  of  ammonia  formed 
is  greatest  in  the  last  case.  The  titration  ratio  indicates  that  acid 
hydrolysis  is  very  similar  to  that  caused  by  pepsin  ;  possibly  pepsin 
acts  as  a  catalyst  for  the  weak  acid.  The  titration  ratio  is  higher 
in  hydrolysis  by  alkali,  but  not  as  great  as  with  trypsin  ;  probably 
the  difference  in  the  mode  of  action  in  the  two  agents  depends 
mainly  on  the  secondary  changes  produced  by  the  alkali. 

E  F.  A. 

Inactivation  of  Trypsin  by  Dialysis  against  Distilled  Water  ; 
Reactivation  of  the  Diastase  by  Addition  of  Salts.  Albert 
Frouin  and  Arthur  Compton  ( Compt .  rend..,  1911,  153,  1032 — 1034). 
—  The  proteolytic  enzyme  of  pancreatic  juice  is  rendered  inactive  when 
the  liquid  is  submitted  to  dialysis  for  sixty-six  to  seventy-two 
hours,  but  can  be  activated  by  addition  of  certain  salts,  such  as  sodium 
chloride,  bromide,  iodide,  fluoride,  acetate,  citrate,  magnesium 
sulphate,  and  others,  or  by  alkali  hydroxides.  If  dialysis  is  prolonged 
beyond  the  period  stated,  the  enzyme  undergoes  a  permanent  loss  of 
activity.  W.  O.  W. 

Protection  of  Trypsin  from  Destruction  by  Heat.  D.  H.  de 
Souza  (/.  Physiol 1911,  43,  374 — 378). — A  temperature  of  80° 
destroys  trypsin  in  five  minutes  ;  the  protective  action  of  peptone  in 
the  solution  is  very  slight,  but  rather  greater  if  the  reaction  is  acid 
or  neutral.  Lower  temperatures  (65 — 70°)  take  longer  to  destroy  the 
enzyme,  and  the  protective  action  of  peptone  is  somewhat  greater. 
The  protection  is  too  small  to  be  of  any  value  in  sterilising  enzymes 
by  heat.  Experiments  without  antiseptics  are  not  trustworthy. 

W.  D.  H. 

Tryptic  Digestion  of  Silk.  I.  W.  S.  Hubbard  ( J. .  Amer.  Chem. 
Soc.,  1911,  33,  2032 — 2035). — Experiments  are  described  which  show 
that  silk  is  slowly  hydrolysed  by  trypsin  with  formation  of  tyrosine, 
tryptophan,  or  a  compound  of  this  substance,  and  dextrorotatory 
tryptic  peptones.  E.  G. 

The  Conditions  for  Optimal  Action  of  Invertase.  Aristides 
Kanitz  ( Biochem .  Zeitsch .,  1911,  37,  50 — 51). — In  view  of  various 
recent  investigations  on  this  subject,  the  author  calls  attention  to  his  own 
work  published  in  1903,  in  which  he  showed  that  the  optimal  action 
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of  invertin  from  Aspergillus  niger  takes  place  in  a  medium  with 
hydrogen  ion  concentration  of  3'3  x  10~3  to  3'3  x  10-4at  a  temperature 
of  56°  (compare  Abstr.,  1904,  i,  158).  S.  B.  S. 

Mechanism  of  the  Destruction  of  Diastases  by  Light. 
Henri  Agulhon  ( Compt .  rend.,  1911,  153,  979 — 982.  Compare  this 
vol.,  ii,  243). — Enzymes  are  divisible  into  three  classes  according  to 
their  sensitiveness  to  light.  Sucrase,  tyrosinase,  and  laccase  are 
destroyed  by  visible  rays  only  in  presence  of  oxygen  ;  in  a  vacuum 
they  are  destroyed  only  by  ultra-violet  light.  Probably  in  the 
absence  of  molecular  oxygen,  hydrogen  peroxide  is  the  effective  agent 
of  decomposition.  Emulsin  and  catalase  are  destroyed  by  light  of  all 
wave-lengths,  even  in  a  vacuum,  but  more  rapidly  when  oxygen  is 
present.  Rennet  is  an  example  of  a  third  type,  the  activity  of  which 
is  not  impaired  by  visible  rays,  but  is  rapidly  destroyed  by  ultra¬ 
violet  radiation  in  a  vacuum.  W.  O.  W. 

The  Mode  of  Action  of  Phosphatese.  A.  von  Lebedeff  ( Zeitsch . 
physiol.  Chern.,  1911,  75,  499 — 500). — Polemical  against  Euler  and 
Kullberg  (Abstr.,  1911,  i,  1057).  The  results  obtained  by  these 
authors  were  vitiated  by  the  use  of  impure  yeast-extract. 

H.  B.  H. 

The  Influence  of  Temperature  on  the  Action  of 
Phosphatese.  Hans  von  Euler  and  Hjalmar  Ohlsen  ( Biochem . 
Zeitsch.,  1911,  37,  312 — 320). — The  aqueous  extract  of  yeast  dried  at 
50°  does  not  produce  a  synthesis  of  phosphoric  esters  of  sugars  from 
dextrose  and  phosphoric  acid  unless  the  former  substance  is  previously 
partly  fermented  with  living  yeast.  A  synthetical  enzyme  can 
therefore  be  separated  from  other  enzymes  in  yeast.  The  extract  of 
dried  yeast  becomes  more  active  synthetically  if  it  is  warmed 
to  40°  before  acting  on  the  mixture  of  phosphate  and  partly 
fermented  dextrose.  The  explanation  of  this  phenomenon  has  not 
yet  been  fouud,  but  preliminary  experiments  indicate  that  it  is  not 
due  to  the  destruction  of  inhibitory  substances.  S.  B.  S. 

5-Nitro-2-aminophenyiarsinic  Acid.  Ludwig  Benda  (Ber., 
1911,  44,  3293 — 3297). — It  has  been  shown  previously  (Abstr.,  1908, 
i,  591)  that  in  the  preparation  of  aminoarylarsinic  acids  from  aromatic 
amines,  the  arsenic  always  enters  the  para-position  to  the  amino- 
group,  provided  that  this  position  is  unoccupied.  In  the  case  of 
para-substituted  amines,  either  the  introduction  of  arsenic  cannot  be 
effected,  or  exceedingly  small  yields  of  o-aminoarylarsinie  acids  are 
obtained  (Benda,  Abstr.,  1908,  i,  747).  An  exception  to  this  rule 
has  been  found  in  /?-nitroaniline,  which  is  readily  converted  into 
b-nitro-2-aminophenylarsinic  acid, N02*C6H3(0H)’As0(0H)2,  by  heating 
it  with  arsenic  acid  at  210°.  The  acid  crystallises  in  lustrous,  orange- 
yellow  prisms,  m.  p.  235 — 236°  (decomp.),  and  yields  an  acetyl  derivative 
and  an  almost  colourless  dmzo-compound.  The  constitution  of  the 
acid  has  been  established  by  its  conversion  into  2-iodo-4-nitroaniline 
(Michael  and  Norton,  Abstr.,  1878,  406)  by  the  action  af  potassium 
iodide  and  sulphuric  acid  on  the  aqueous  solution  of  its  sodium  salt. 
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When  heated  with  aqueous  sodium  hydroxide,  it  yields  5 -nitro- 

2- hydroxyphenylarsinic  acid,  N02*C6H3(0H)*As0(0H)2.  This  forms 
stout,  lustrous,  pale  amber-yellow  crystals,  m.  p.  247 — 248°  (decomp.), 
and  yields  a  monopotassium  salt,  C6H506NKAs,H20,  crystallising  in 
almost  colourless  needles  or  leaflets  ;  the  dipotassium  salt  forms 
intensely  yellow,  felted  needles. 

3  :  h-Dinitro-2-hydroxyphenylarsinic  acid, 

0H-C6H2(N02)2-As0(0H)2, 

prepared  by  nitrating  the  mononitro-acid,  crystallises  in  pale  vellow 
needles,  m.  p.  237°. 

Reduction  of  5-nitro-2-hydroxyphenylarsinic  acid  by  means  of 
sodium  hyposulphite  yields  5  :  5' -diamino- 2  :  2' -  dihydroxy arseno- 
benzene,  which  forms  a  yellow  powder,  yields  a  microcrystalline 
dihydrochloride,  and,  when  oxidised  with  sodium  hypochlorite  in 
alkaline  solution  in  the  presence  of  p-xylenol,  gives  a  cornflower-blu3 
solution  of  the  corresponding  indophenolarsinic  acid.  F.  B. 

Constitution  of  the  Isomeric  Aminophenylarsinic  Acids, 
and  of  Michaelis’s  Nitrophenylarsinic  Acid.  Alfred  Bertheim 
and  Ludwig  Benda  ( Ber .,  1911,  44,  3297 — 3300). — rn- Aminophenyl¬ 
arsinic  acid  has  been  prepared  by  eliminating  the  amino-group  from 

3- nitro-4-aminophenylarsinic  acid  (Abstr.,  1911,  i,  1055)  and  5-nitro- 
2-aminophenylarsinic  acid  (preceding  abstract),  and  found  to  be 
identical  with  the  acid  previously  obtained  (Bertheim,  Abstr.,  1908, 
i,  590)  by  the  reduction  of  the  nitrophenylarsinic  acid  prepared  by 
Michaelis  and  Loesner  (Abstr.,  1894,  i,  187)  by  directly  nitrating 
phenylarsinic  acid.  Michaelis  and  Loesner’s  acid  is  accordingly 
^-nitrophenylarsinic  acid. 

The  elimination  of  the  amino-group  from  3-nitro-4-aminophenyl- 
arsinic  acid  was  accomplished  by  diazotisation  and  subsequent 
treatment  of  the  resulting  diazo-compound  with  hypophosphorous  acid. 
In  the  case  of  5-nitro-2-aminophenylarsinie  acid,  the  replacement  of 
the  diazo-group  was  effected  by  means  of  copper  bronze  and  alcohol. 
The  m-nitrophenylarsinic  acid  thus  obtained  was  isolated  by  means  of 
the  zinc  salt,  and  reduced  with  sodium  amalgam  to  m-aminophenyl- 
arsinic  acid.  F.  B. 

/>-Phenylenediaminearsinic  Acid.  Ludwig  Benda  {Ber.,  1911, 
44,  3300 — 3304).  —  p-Phenylenediaminearsinic  [2  :  5 -diaminophenyl- 
arsinic\  acid  is  prepared  by  reducing  5-nitro-2-aminophenylarsinic  acid 
(preceding  abstracts)  in  aqueous  sodium  hydroxide  solution  with 
ferrous  chloride.  It  crystallises  in  slender  needles,  which  become 
violet  on  exposure  to  air  and  light,  and  decompose  at  210 — 215°.  It 
reacts  with  only  one  molecule  of  nitrous  acid  to  form  a  cfoaao-compound, 
which  yields  reddish-violet,  yellowish-orange,  and  red  aso-dyes  with 
i?-salt,  resorcinol,  and  /3-naphthol  respectively.  When  the  diazo- 
com pound  is  treated  with  copper  and  alcohol,  and  the  resulting  mono- 
aminophenylarsinic  acid  again  diazotised  and  coupled  with  /3-naphthol, 
a  red  azo-dye  is  obtained,  which  is  reduced  by  sodium  hypo¬ 
sulphite  to  wi-aminophenylarsinic  acid.  The  diazotisation  of  2  :  5-di- 
aminophenylarsinic  acid  therefore  takes  places  at  the  amino-group  in 
the  2-position. 
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Attempts  to  prepare  o-aminophenylarsinic  acid  (see  following 
abstract)  by  acetylating  2  : 5-diaminophenylarsinie  acid,  diazotising 
tbe  resulting  2-amino-5-acetylaminophenylarsinic  acid ,  and  combining 
the  (Ticnso-compound  thus  obtained  with  /J-naphthol,  followed  by  hydro¬ 
lysis  and  subsequent  removal  of  the  amino-group  from  the  resulting 
azo-dye,  were  only  partly  successful.  o-Aminophenylarsinic  acid  was 
identified  in  the  product,  but  could  not  be  isolated  in  a  crystalline 
condition.  F.  B. 

0-Aminophenylareinic  (o- Arsanilic)  Acid.  Ludwig  Benda 
(Her.,  1911,  44,  3304 — 3308). — 5-Nitro-2-aminophenylarsinic  acid 
(preceding  abstracts)  and  oxalic  acid  react  when  heated  with  con¬ 
centrated  aqueous  sodium  hydroxide  at  160 — 165°  to  form  4  :  i'-di- 
nitro-oxanilide-2  :  2 '-diarsinic  acid, 

As0(0H)2-C<.H3(N02)*NH-C0-C0-NH-C6H3(N02)-As0(0H)2, 
which  is  reduced  by  iron  and  acetic  acid  to  4  :  A'-diamino-oxanilide- 
2  :  2' -diarsinic  acid.  The  amino-group  is  eliminated  from  the  latter 
compound  by  diazotisation  and  treatment  of  the  resulting  diazo- 
compound  with  copper  and  alcohol. 

The  oxanilide- 2  :  2' -diarsinic  acid , 

AsO(OH)2*CgH4*NH*CO*CO'NH,C6H4*AsO(OH)2, 
thus  obtained  crystallises  in  lustrous,  silvery  leaflets,  and  is  hydro¬ 
lysed  by  dilute  sulphuric  acid  to  o-aminophenylarsinic  acid, 
NH2-C6H4-AsO(OH)2. 

This  crystallises  in  needles,  m.  p.  153°,  and  is  distinguished  from  its 
isomerides  by  its  much  greater  solubility  in  water  and  the  ease  with 
which  the  arsenic  acid  residue  is  removed.  When  heated  with 
potassium  iodide  and  dilute  sulphuric  acid  at  80°,  it  is  instantly  con¬ 
verted  into  o-iodoaniline.  Its  toxicity  is  much  greater  than  that  of 
the  /?-isomeride.  The  crystalline  barium  and  silver  salts  are  described. 

F.  B. 

Nitrohydroxyarylarsinic  Acids.  Ludwig  Benda  and  Alfred 
Bertheim  ( Ber .,  1911,  44,  3445 — 3448). — The  nitration  of  ^-hydroxy- 
phenylarsinic  acid  and  of  4-hydroxy-5-methylarsinic  acid  has  been 
studied. 

3  -  Nitro  -  4  -  hydroxyphenylarsinic  acid  is  formed  when  sodium 
jt)-hydroxyphenylarsinate  dissolved  in  concentrated  sulphuric  acid  is 
treated  with  the  theoretical  quantity  of  nitric  acid  (D  1‘4),  the 
temperature  not  being  allowed  to  rise  above  0°.  It  forms  nearly  white 
crystals,  which  decompose  when  heated.  The  mono-,  di-,  and  tri-sodium 
salts  were  prepared,  the  last-named  existing  in  two  forms.  Its 
p -toluenesulphonic  ester,  colourless  leaflets,  m.  p.  171°  previously 
sintering,  was  also  investigated. 

3  :  b-Dinitro-^-hydroxyphenylarsinic  acid  was  prepared  by  nitrating 
sodium  y>-hydroxyphenylarsinate  dissolved  in  concentrated  sulphuric 
acid  by  means  of  nitric  acid  (D  1  '52),  the  temperature  being  maintained 
at  between  15°  and  20°.  It  decomposes  when  heated.  In  alkaline 
solution  it  yields  a  deep  red  coloration  on  the  addition  of  sodium  thio¬ 
sulphate.  The  mononitro-acid  shows  no  change  in  colour  on  similar 
treatment. 

5-Nitro-6-hydroxy-m-tolylarsinic  acid  was  prepared  from  4-bydroxy- 
m-tolylarsinic  acid  according  to  the  method  used  in  the  preparation 
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of  3-nitro-4-hydroxyphenylarsinic  acid.  It  crystallises  from  50% 
acetic  acid  in  faintly  yellow  leaflets  or  needles.  H.  W. 


3-Nitro-4-bydroxyphenylarsinic  Acid.  Ludwig  Benda  ( Ber ., 
1911,  44,  3449 — 3451). — Difficulties  were  encountered  in  applying  the 
method  given  in  the  previous  abstract  to  the  technical  preparation  of 
3-nitro-4-hydroxyphenylarsinic  acid,  the  latter  being  required  for  the  pre¬ 
paration  of  the  drug  salvarsan.  Attempts  were  therefore  made  to  pre¬ 
pare  an  azo-compound  from  crude  p-hydroxyphenylarsinic  acid,  which, 
on  reduction,  would  yield  either  3-amino^4-hydroxyphenylarsinic  acid  or 
di  -m-aminodi-/>-hydroxyarsenobenzene  |(the  base  of  salvarsan).  The 
compounds  obtained  by  coupling  p-hydroxyphenylarsinic  acid  with 
^-nitrodiazobenzene  or  with  diazobenzene  were,  however,  found 
to  be  completely  free  from  arsenic. 

3-Nitro-4-hydroxyphenylarsinicacid  was  finally  obtained  in  quantitative 
yield  by  warming  3-nitro-4-aminophenylarsinic  acid  (compare  Bertheim, 
Abstr.,  1911,  i,  1035)  with  potassium  hydroxide  and  subsequent  treat¬ 
ment  with  hydrochloric  acid.  When  similarly  treated,  5-nitro- 
6-amino-m-tolylarsinic  acid  yielded  the  corresponding  5-nitro- 
6-hydroxy-m-tolylarsinic  acid.  H.  W. 


Preparation  of  Mercury  Derivatives  of  Indoles.  C.  F. 
Boehbingeb  &  SOhne  (D.R.-P.  236893). — The  action  of  mercuric 
acetate  on  indole  derivatives  in  alcoholic  solution  yields  products 
which  are  readily  decomposed  by  hot  dilute  mineral  acids  into  their 
generators. 

The  following  compounds  were  prepared  :  (I)  C19H1505NHg  (a  red 
precipitate)  from  phthalylmethylindole  ;  (II)  C11H1102NHg  (needles) 
from  1-methylindole;  (III)  C10H9O3NHg  from  1-methylindolecarboxylic 
acid;  (IV)  C15H1302NHg  (a  brown  precipitate)  from  anisylindole,  m.  p. 
226°,  obtained  by  the  action  of  zinc  chloride  on  acetylanisolephenyl- 
hydrazone ;  (V)  C22H2406N2Hg3  (a  yellow  precipitate)  from  2-methyl- 
indole. 


OHg-O-COMe 

C-Me 


n-co*c6h4-co2h 


(I.) 


.OHg-O-COMe 

!Jch 


NMe 
(II.) 


C-Hg-OH 

OC02H 


NMe 


(III.) 


C-Hg-OH 

C-C6H4-OMe 


NH 


C-Hg-OH 

CMe 


NH 


(CH3-C02)2Hg 


(IV.) 


(V.) 
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Three  Normal  Saturated  Hydrocarbons:  Triacontane, 
Tetratriacontane,  and  Hexatriacontane.  Albert  Gascard 
(Compt.  rend.,  1912,  154,  1484 — 1487). — Pentadecyl  alcohol  (Simonini, 
Abstr.,  1892,  1301)  was  converted  into  pentadecyl  iodide,  brilliant 
scales,  m.  p.  24-5°.  This  was  boiled  with  xylene  and  sodium  for 
twelve  hours,  when  n-triacontane,  O30H62,  was  obtained  as  brilliant 
scales,  m.  p.  65'2 — 65-5°,  isomeric,  if  not  identical,  with  the  hydro¬ 
carbons  isolated  from  plants  by  Klobb  (Abstr.,  1910,  ii,  1100),  and 
from  the  products  of  electrolysis  of  potassium  palmitate  by  Petersen 
(Abstr.,  1906,  i,  331). 

Heptadecyl  stearate  was  prepared  by  heating  silver  stearate  with 
iodine.  The  compound  crystallises  in  silky  lamellse,  m.  p.  64-7°,  and 
on  hydrolysis  yields  n -heptadecyl  alcohol,  pearly  scales,  m.  p.  54°. 
Heptadecyl  iodide,  brilliant  lamellae,  m.  p,  33'6°,  when  treated  with 
sodium  gives  n- tetratriacontane ,  C34H70,  occurring  as  very  brilliant 
scales,  m.  p.  73 *2°. 

Similarly,  octadecyl  iodide,  m.  p.  3 3 '5°,  has  been  converted  into 
n-hexatriacontane,  036H74,  a  substance  crystallising  in  brilliant  lamellae, 
m.  p.  76°.  W.  O.  W. 

Catalytic  Action.  V.  Friedel  and  Crafts’  Reaction.  Jacob 
Boeseken  ( Iiec .  trav.  chim.,  1911,  30,  381 — 391.  Compare  Abstr., 
1910,  i,  152). — In  continuation  of  the  previous  work  it  is  shown  that 
dissociable  chlorides,  such  as  sulphuryl  chloride,  pentachloroethane, 
and  chloral,  act  as  a  mixture  of  the  non-decomposed  molecule,  in  which 
the  chlorine  atoms  are  activated,  and  of  its  products  of  decomposition. 
The  first-named  chloride  has  been  tried  with  benzene,  toluene,  and 
anisole.  With  the  two  former  the  products  of  reaction  are  those  of 
the  condensation  of  the  non-dissociated  molecule  as  well  as  those  of 
the  products  of  dissociation.  The  latter  are  in  excess,  since  the 
equilibrium  S02C12  ^  S02  +  Cl2  is  displaced  to  the  right  by  the 
catalyst.  In  the  case  of  anisole  the  reaction  only  yields  the  sub¬ 
stances  formed  from  the  products  of  dissociation,  probably  owing  to 
the  fact  that  the  anisole  is  attacked  so  energetically  by  these  products. 

With  pentachloroethane,  it  is  only  the  activated  chlorine  in  the 
undecomposed  molecule  which  attacks  benzene,  although  at  the  same 
time  some  of  the  pentachloroethane  is  decomposed  into  tetrachloro- 
ethylene  and  hydrogen  chloride. 

Chloral  and  benzene  give  a  very  complex  reaction,  a  lai*ge  number 
of  substances  being  formed,  owing  to  the  fact  that  the  products  of 
decomposition  of  the  chloral  can  re-combine  to  form  other  substances. 

W.  G. 

Autoxidation  of  Trichloroethylene.  Ernst  Erdmann  ( J .  pr. 
Chem.,  1912,  [ii],  85,  78 — 89). — Trichloroethylene  was  prepared  by 
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the  action  of  alcoholic  potash  on  tetrachloroethane  ;  it  has  b.  p. 
85-8— 86-0°/74 1-6  mm.,  in.  p.  -83°,  Df  1-4649,  1-4695. 

In  contact  with  air  this  liquid  undergoes  autoxidation  ;  at  elevated 
temperatures  and  increased  pressure,  for  example,  in  an  autoclave,  the 
reactions  are  complex,  a  mixture  of  halogen  compounds  boiling  between 
100  and  240°  being  obtained,  due  to  polymerisations  and  secondary 
actions ;  at  the  ordinary  pressure  and  below  60°  the  process  is  much 
simpler,  the  final  products  being  hydrogen  chloride,  carbon  monoxide, 
carbonyl  chloride,  and  dichloroacetyl  chloride,  the  latter  beiDg  the 
only  liquid  product.  In  order  to  obtain  measurable  quantities  of  the 
products  the  experiment  may  have  to  extend  over  several  weeks;  the 
rate  of  reaction  varies  as  the  ratio  of  trichloroethylene  to  oxygen. 
With  excess  of  oxygen,  after  twenty-eight  days,  the  amount  of  oxygen 
removed  is  between  1  and  2  atoms  for  each  molecule  of  trichloro¬ 
ethylene  originally  present,  thus  indicating  the  simultaneous  reactions  : 
CHCKCC 12  +  0  =  CHCVCOC1  andCHCi:CCI?  +  02  =  CO  +  HC1  +  COCl2. 

On  passing  ozonised  oxygen  through  trichloroethylene,  hydrogen 
chloride,  carbonyl  chloride,  and  carbon  monoxide  are  formed,  but  no 
dichloroacetyl  chloride.  By  using  a  solution  of  trichloroethylene  in 
hexahydrotoluene  at  —79°,  the  increase  in  weight  due  to  ozonide 
formation  could  be  directly  determined  and  indicated  an  addition  of 
one  molecule  of  ozone  to  each  molecule  of  trichloroethylene ;  the 
ozonide,  which  was  too  unstable  and  explosive  to  be  examined  in  a  pure 


state,  is  therefore  formulated 


CHC1-CCL 
1  1  2. 

o — 0:0 


The  gases  from  an  explosion 


of  the  ozonide  contained  carbon  monoxide,  carbonyl  chloride,  hydrogen 
chloride,  and  an  oxide  of  chlorine  ;  the  decomposition  can  be  moderated 
by  solution  in  chloroform  or  hexahydrotoluene,  but  the  products  are 
the  same  with  the  exclusion  of  the  oxide  of  chlorine.  In  decomposition 
in  the  presence  of  water,  hydrogen  peroxide  is  formed.  The  spon¬ 
taneous  decomposition  of  the  ozonide  in  a  dilute  solution  (for  example, 
excess  of  trichloroethylene),  in  the  absence  of  water,  indicates  that  an 
atom  of  oxygen  is  first  removed,  being  chemically  absorbed  by  the 
solvent,  and  after  removal  of  excess  of  trichloroethylene  in  a  vacuum, 


a  pungent  oil  remains,  to  which  is  attributed  the  formula 


CHC1-CCL 

I  I  2  ; 

O - O  ' 


it  rapidly  decomposes,  giving  carbon  monoxide,  hydrogen  chloride,  and 
carbonyl  chloride,  the  first  two  of  which  can  be  regarded  as  the  decom¬ 
position  products  of  the  intermediate  formyl  chloride.  No  indication 
of  dichloroacetyl  chloride  was  detected  in  any  decomposition  of  the 
ozonide. 

The  author,  therefore,  suggests  an  explanation  of  the  autoxidation 
of  trichloroethylene  described  by  the  formulae  : 

CHC1ICCL  — >  CHCl-CCL  — >  CHC1*CC12  CHC12-C0C1. 

~  \o/  N>/ 


o  +0 

(I.)  (II.)  (III.)  (IV.) 

The  method  of  formation  of  the  dichloroacetyl  chloride  is  thus 
explained.  The  nascent  oxygen  formed  at  (III),  together  with  ordinary 
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oxygen,  then  attacks  another  molecule  of  trichloroethylene,  like  a 
molecule  of  ozone,  giving  the  ozonide,  which  tlien  decomposes  as 
described  above. 

The  possibility  of  autoxidation  is  not  restricted  to  unsymmetrical 
substituted  ethylenes  (compare  Demole,  Abstr.,  1878,  847  ;  Demole  and 
Durr,  Abstr.,  1878,  846;  Anschutz,  Abstr.,  1880,  98). 

The  action  of  other  oxidising  agents  on  trichloroethylene  was  also 
investigated  ;  anhydrous  ferric  chloride  attacks  the  substance  in  a  sealed 
tube  first  at  85°,  the  former  being  reduced  to  the  ferrous  salt,  whilst  the 
latter  gives  pentachloroethane ;  at  higher  temperatures  the  last 
substance  loses  a  molecule  of  hydrogen  chloride,  and  the  resultant 
tetrachloroethylene  becomes  further  converted  into  hexachloroethane. 

D.  F.  T. 

The  Distillation  of  Methyl  Alcohol.  Gustav  Birstein, 
H.  Denneler,  and  Alfred  Heiduschka  ( Zeitsch .  angew.  Chem.,  1911, 
24,  2429 — 2430). — Two  series  of  experiments  on  the  volatility  of 
solutions  of  methyl  alcohol  have  been  carried  out.  In  the  first  series, 
in  which  the  solutions  were  distilled  under  constant  pressure,  it  was 
shown  that  even  dilute  solutions  of  methyl  alcohol  yielded  distillates 
comparatively  rich  in  methyl  alcohol.  In  the  second  series,  in  which 
the  temperature  was  kept  approximately  constant,  and  air  drawn 
through  the  solution,  the  concentration  of  alcohol  in  the  distillate  was 
found  to  be  invariably  slightly  greater  than  in  the  original  solution. 
The  bearing  of  these  results  on  the  commercial  preparation  of 
formaldehyde  is  discussed.  H.  W. 

Action  of  Potassium  Hydroxide  on  Primary  Alcohols ; 
Preparation  of  the  Corresponding  Acids.  Marcel  Guerbet 
( Compt .  rend.,  1912,  154,  1487 — 1489 ;  J.  Pharm.  Chim.,  1912,  [vii], 
5,  58 — 64). — Dumas  and  Stas  (Ann.  Chim.  Phys .,  1840,  [2],  73, 
113)  found  that  potassium  hydroxide  acts  on  methyl,  ethyl,  and  amyl 
alcohols  at  200 — 230°,  transforming  them  into  the  corresponding 
acids,  with  liberation  of  hydrogen.  It  is  now  shown  that  in  the  case 
of  the  lower  alcohols,  dehydration  also  occurs  with  formation  of 
ethylenic  hydrocarbons.  The  higher  alcohols,  however,  form  only 
hydrogen  and  the  potassium  salt  of  the  acid.  This  method  of 
oxidation  is  very  advantageons  for  alcohols  above  the  C6  terms,  since 
it  is  unnecessary  to  employ  sealed  tubes,  and  the  yield  is  practically 
theoretical. 

/3-Methylpentanol  gives  a  95%  yield  of  the  corresponding  acid, 
which  was  characterised  by  conversion  into  its  amide,  m.  p.  85°. 
B-Heptylhexoamide,  CH3‘[CH2]3,CH(C7H15),CH2,C0,NHo,  has  m.  p. 
108°.  "W.  0.  W. 

Calcium  Ethoxides.  Robert  de  Forcrand  (Compt.  rend.,  1912, 
154,  1441 — 1444.  Compare  Abstr.,  1895,  i,  259;  Doby,  Abstr., 
1903,  i,  546;  Chablay,  this  vol.,  i,  3). — Calcium  ethoxide, 

Ca(OEt)2,2EtOH, 

when  allowed  to  remain  over  concentrated  sulphuric  acid,  slowly  loses 
alcohol.  A  specimen  prepared  in  1905  now  approximates  in  eom- 
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position  to  the  formula  3CaO,  Et0H,2H20  or  0a(0Et)2,5Ca0,5H20. 
The  suggestion  is  put  forward  that  a  process  of  catalytic  decom¬ 
position  occurs,  calcium  oxide,  the  active  agent,  behaving  as  the 
thorium  dioxide  in  Sabatier  and  Mailhe’s  experiments  (Abstr.,  1910, 
i,  294).  Calcium  ethoxide  is  analogous  to  the  hypothetical  compound 
ThO(OEt)2,  losing  ethylene  or  ether  like  this  substance,  but  having 
greater  stability  at  the  ordinary  temperature.  W.  O.  W. 

The  Crystallographic  Distinctions  of  Nitroglycerol.  Sigurd 
Nauckhoff  ( Zeitsch .  Scheiss.  Sprengstoffw .,  1911,  6,  124 — 125). — The 
paper  contains  sketches  and  measurements  of  two  forms  of  nitro¬ 
glycerol  crystals ;  they  are  of  the  bipyramidal  class  of  the  rhombic 
system,  but  when  obtained  from  supercooled  nitroglycerol  have  a 
flattened,  tabular  habit,  whilst  those  deposited  from  saturated  ethereal 
solution  are  of  rhombic  character ;  their  optical  properties  are  also 
described. 

The  author  discusses  the  work  of  Kast  ( Atti  VI  Cong.  Internaz. 
chim.  appl.  Illb),  and  considers  that  the  m.  p.  of  nitroglycerol  is 
—  12  5°,  instead  of  -  13'5°  (Kast).  F.  M.  G.  M. 

Transformations  of  Thio-  and  Seleno-phosphoric  Esters. 
P.  Pistschimuka  (J.pr.  Chem.,  1911,  [ii],  84,  746 — 760;  from  Mem. 
Inst.  agr.  forest .,  Nowo  Alexandria,  1911,  1 — 148). — The  esters  of 
thiophosphoric  acid  should  exist  in  two  isomeric  forms,  PO(OR)2*SR 
and  PS(OR)3,  but,  hitherto,  only  the  latter  series  have  been  prepared. 
It  is  found  that  the  esters  of  this  series  combine  with  a  large  number 
of  metallic  salts,  yielding  additive  compounds,  which  undergo  decom¬ 
position,  either  at  the  ordinary  temperature  or  when  heated,  with  the 
formation  of  derivatives  of  isothiophosphoric  acid,  PO(OH)2’SH ; 
thus,  the  additive  compounds  of  the  alkyl  esters  with  silver  nitrate, 
PS(0R)3,AgN03,  readily  lose  one  molecule  of  alkyl  nitrate  and  form 
salts  of  the  composition  PO(OR)2*SAg.  The  isomeric  esters  are 
obtained  from  these  salts  by  the  action  of  alkyl  iodides. 

A  similar  transformation  into  derivatives  of  the  isomeric  acid  is 
caused  by  alkalis,  alkyloxides,  alkyl  halides,  and  ammonia,  although 
the  formation  of  intermediate  additive  products  with  these  compounds 
could  not  be  observed.  The  transformation  is,  however,  not  confined 
to  esters  of  monothiophosphoric  acid,  but  is  common  to  all  esters  of  the 
type  PS(XR)2*OR  (where  X  =  0  or  S),  derivatives  of  PO(XH)2*SH 
being  produced. 

Esters  of  selenophosphoric  acid,  PSe(OR)s,  have  also  been  prepared 
and  converted  into  the  isomeric  forms  by  methods  similar  to  those 
employed  in  the  case  of  the  thiophosphates. 

The  alkyl  thiophosphates  of  the  type  PS(OR)3  were  prepared  by 
the  method  described  previously  (Abstr.,  1 909,  i,  5) ;  the  ethyl  ester 
has  b.  p.  106°/20  mm.,  DJJ  P0944 ;  the  propyl  ester,  b.  p.  133 — 134°/ 
20  mm,  D°  1‘0409  ;  the  iso  butyl  ester,  b.  p.  155°/20  mm., 
D®  0'9907.  On  treatment  with  nitric  acid,  they  yield  esters  of 
phosphoric  acid,  and  are  converted  by  sodium  into  the  corresponding 
alkyl  phosphites. 

The  compound,  PSCl2'SEt,  obtained  by  heating  the  acid  chloride, 


ORGANIC  CHEMISTRY. 


i.  69 


PCl2*SEt,  with  sulphur,  has  b.  p.  92°/10  min.,  DJJ  P4453  ;  it  reacts 
with  sodium  ethoxide,  yielding  ethyl  dithiophosphate,  PS(OEb)2*SEt, 
b.  p.  130°/20  mm.,  D®  1-1340. 

Ethyl  trithiophosphate,  obtained  from  the  chloride  PSCl2*OEt  and 
sodium  ethylmercaptide,  is  a  liquid,  b.  p.  155720  mm.,  Dq  P1716. 

The  following  additive  compounds  with  mercuric  chloride  were 
prepared  :  PS(OMe)3,2HgCl2,  transparent  needles,  melting  at  102°, 
and  simultaneously  losing  methyl  chloride,  forming  the  compound, 
PO(OMe)2,SHgC!l,HgCl2,  which  passes  at  150°  into  the  compound, 
SHgCl*Pu(OMe)*OHgCl ;  SHgCl-PO(OEt)2,HgCl2,  forms  stout,  trans¬ 
parent  prisms,  m.  p.  66°,  which  at  85°  yield  the  compound, 
SHgCl-PO(OEt)-OHgCl; 

PS(OPra)3,2HgCl2  3  PS(OCH2Pr£)3,2HgCl2 ;  PS(SEt)2-OEt,2HgCl2, 
white  needles,  m.  p.  81° ;  PS(SEt)3,2HgCl2,  m.  p.  84°.  All  additive 
compounds  of  the  type  PS(XR)2‘OR,2HgCl2  lose  one  molecule  of 
alkyl  chloride  at  a  relatively  low  temperature. 

The  esters  of  thiophosphoric  acid  form  with  ferric  chloride  additive 
compounds  of  the  general  formula  3PS(OR)3,2FeCl3,  which  lose  three 
molecules  of  alkyl  chloride  when  heated  ;  the  methyl  compound  forms 
large,  yellow  prisms,  m.  p.  125°;  the  ethyl  compound  is  crystalline; 
the  propyl  and  iso  butyl  compounds  are  oils. 

The  ethyl  esters  of  di-  and  tri-thiophosphoric  acid  yield  with  ferric 
chloride  oily  additive  compounds  having  a  similar  composition. 
Compounds  of  the  same  type  are  formed  with  ferric  bromide,  but 
only  the  methyl  compound,  3PS(OMe)3,2FeBr3,  m.  p.  99°,  is 
crystalline 

Ethyl  thiophosphate  combines  with  platinic  chloride,  yielding  the 
compound,  3PS(OEt)3,2PtCl4,  orange-yellow  needles,  m.  p.  103°.  The 
crystalline  compound  of  methyl  thiophosphate  and  auric  chloride  has 
m.  p.  1 10°. 

Silver  nitrate  dissolves  in  methyl  thiophosphate,  yielding  methyl 
nitrate  and  the  silver  salt,  PO(OMe)2’SAg,  and  in  ethyl  thiophosphate 
to  form  the  additive  compound,  PS(OEt)3,  AgNOs,  which  decomposes 
slowly  at  the  ordinary  temperature  into  ethyl  nitrate  and  the  silver 
salt,  PO(OEt)2*SAg,  m.  p.  82°. 

Similar  compounds  are  formed  by  the  propyl  and  isobutyl  esters. 
The  phenyl  ester  reacts  with  silver  nitrate,  yielding  o-nitrophenol  and 
the  compound,  PO(OPh)2’SAg.  The  behaviour  of  silver  nitrite 
resembles  that  of  the  nitrate. 

Mercuric  iodide  combines  with  the  alkyl  thiophosphates,  PS(OR)3, 
to  form  additive  compounds,  which  are  derivatives  of  the  isomeric 
ester,  PO(OR)2*SR.  Thus,  ethyl  thiophosphate,  when  heated  with 
mercuric  iodide  at  180°,  yields  the  compound ,  PO(OEt)2*SEt,2MgI2. 

Similar  compounds  are  formed  by  the  esters  of  di-  and  tri-thio- 
phosphoric  acid.  The  interaction  of  alcoholic  ammonia  and  ethyl 
thiophosphate  yields  ethylamine  and  the  compound,  NH2*PO(OEt)2. 

Sodium  hydroxide,  sodium  ethylmercaptide,  and  sodium  alkyl- 
oxides  react  with  the  alkyl  thiophosphates  to  form  sodium  salts  of 
the  composition  PO(OR)2*SNa.  The  action  of  sodium  hydroxide  and 
sodium  alkyloxides  on  the  esters  of  di-  and  tri-thiophosphoric  acids 
leads  to  the  formation  of  a  mercaptan  or  alkyl  sulphide,  together 
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with  sodium  salts  containing  a  smaller  number  of  atoms  in  the 
molecule.  Sodium  ethylmercaptide,  on  the  other  hand,  gives  rise  to 
the  sodium  salts,  SNa*PO(SEt)*OEt  and  PO(SEt)2*SNa. 

The  isomeric  thiophosphoric  esters  of  the  type  PO(OR)2*SR  are 
obtained  by  the  action  of  alkyl  iodide  on  the  above-mentioned  silver 
salts,  PO(OR)2*SAg,  in  alcoholic  solution.  The  methyl  ester  has 
b.  p.  107°/'20  mm.,  DJ  1*2685  ;  the  ethyl  ester,  b.  p.  122°/20  mm., 
Do  1*1245;  the  propyl  ester,  b.  p.  156°/20  mm.,  Dq  1*0532;  the 
iso  butyl  ester,  b.  p.  170°/20  mm.,  D®  1*0102. 

The  esters  of  selenophosphoric  acid  of  the  formula  PSe(OR)3  are 
formed  by  the  combination  of  “  molecular  ”  selenium  and  esters  of 
phosphorous  acid  ;  the  methyl  ester  is  a  liquid,  b.  p.  95°/20  mm., 
Do  1*5387  ;  the  ethyl  ester  has  b.  p.  117°/20  mm.,  D®  1*3189. 

The  following  additive  compounds  were  prepared  :  PSe(OMe)g,HgCl2 ; 
PSe(OEt)3,HgCl2 ;  PSe(OMe)3,HgI2,  m.  p.  66°,  and  is  simultaneously 
transformed  into  its  isomeride,  PO(OMe)2*SeMe,HgI2;  PSe(OEt)3,HgI2, 
large,  yellow  prisms,  m.  p.  32°,  which  pass  at  75°  into  the  isomeride , 
PO(OEt)2*SeEt,HgI2,  m.  p.  95°,  and  when  warmed  under  diminished 
pressure  lose  ethyl  iodide,  yielding  the  compound ,  P0(0Et)9*SeHgI. 

Ethyl  selenophosphate  and  sodium  ethyl  mercaptide  react  to  form 
the  sodium  salt,  PO(OEt)2*SeNa,  m.  p.  196°;  the  corresponding  lead 
salt  is  unstable,  and  yields  with  ethyl  iodide  the  ester,  PO(OEt)2*SeEt, 
a  liquid,  b.  p.  140°/20  mm.,  DJ  1*3593. 

Esters  of  the  type  PS(XR)2*OR  are  transformed  by  prolonged 
heating  with  an  excess  of  alkyl  iodide  into  their  isomerides.  Thus, 
ethyl  thiophosphate,  PS(OEt)g,  is  converted  by  ethyl  iodide  into  its 
isomeride,  PO(OEt)2*SEt,  and  by  tsobutyl  iodide  into  the  ester, 
PO(OEt)2-S-CH2Pr0. 

With  respect  to  the  mechanism  of  the  above-mentioned  transforma¬ 
tions  the  author  considers  that,  in  all  cases,  additive  compounds 
containing  either  a  quadrivalent  or  sexavalent  sulphur  or  selenium 
atom  are  first  produced,  and  that  these  subsequently  undergo 
tautomeric  change  and  decomposition ;  the  action  of  sodium  ethoxide 
on  ethyl  dithiophosphate  is  represented  as  follows  : 

PS(OEt)2*SEt  NaS*S(OEt):P(OEt)2*SEt  — >■ 

NaS*S*P(OEt)a*SEt  —>■  NaS*PO(OEt)2  +  Et2S. 

“  F.  B. 

Complex  Compounds  of  Platinous  Bromide  with  Organic 
Sulphides.  Leo  A.  Tschugaeff  and  (Mile.)  D.  Fjsaenkel  ( Compt . 
rend.,  1912,  154,  33 — 35.  Compare  Abstr.,  1910,  i,  354). — When  an 
aqueous  solution  of  potassium  platinobromide  is  treated  with  ethylene- 
dithioglycol  ether,  the  compound,  [Pt2C2H4(SEt)2]PtBr4,  separates  as 
a  grey,  microcrystalline  precipitate,  m.  p.  157°.  At  100°  this  substance 
changes  into  a  yellow  isomeride  having  the  same  m.  p.,  but  a  greater 
solubility  in  water  and  chloroform.  The  above  constitution  is  assigned 
to  the  substance  on  the  ground  that  it  unites  with  Reiset’s  bromide, 
forming  the  salt,  [Pt4NHg]PtBr4,  together  with  a  yellow  compound, 
m.  p.  157 — 158°.  The  latter  has  the  constitution  [C2H4(SEt)2]2PtBr2, 
since  it  can  also  be  prepared  by  mixing  the  grey  salt  with  ethylenedi- 
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thioglycol  ether  and  potassium  platino bromide  in  equimolecular 
proportions. 

Potassium  platinobromide  reacts  with  methyl  sulphide,  giving  an 
unstable  grey  compound,  [Pt4Me2S]PtBr4,  m.  p.  160°.  On  crystal¬ 
lisation  from  chloroform  this  changes  into  Blomstrand’s  salt, 
(Me2S)2PtBr2. 

Platinoiodides  do  not  form  derivatives  with  organic  sulphides. 

W.  O.  W. 

Intramolecular  Rearrangements  of  Aliphatic  Sulphoxides. 
Thomas  P.  Hilditch  ( Ber .,  1911,44,  3583 — 3589). — By  treatment  with 
alcoholic  hydrogen  chloride  or  with  boiling  acetic  anhydride,  dnsoanfyl- 
sulphoxide  is  converted  into  isoamyl  mercaptan  and  isovaleraldehyde ; 
by  the  former  reagent,  thionyldiacetic  acid  is  decomposed  into 
thioglycollic  and  glyoxylic  acids.  a-Thionyldiisobutyric  acid , 

S0(CMe2-C02H)2, 

m.  p.  186°,  is  unchanged  by  alcoholic  hydrogen  chloride. 

An  explanation  of  these  decompositions  is  given  which  assumes  the 
intermediate  formation  of  thionium  compounds.  C.  S. 

Complex  Compounds  of  Platinum  with  Organic  Selenides. 
I.  E.  Fritzmann  ( Zeitsch .  anorg.  Chem .,  1911,  73,  239 — 255). — 
The  isomerism  of  the  compounds  of  platinous  chloride  with  organic 
sulphides  has  been  discussed  by  Tschugaeff  and  Subbotin  (Abstr., 
1910,  i,  354).  The  corresponding  selenium  compounds  have  not  been 
examined,  with  the  exception  of  those  derived  from  ethyl  selenide 
(Petren,  Zeitsch.  anorg.  Chem.,  1899,  20,  62). 

The  isomerism  observed  is  similar  to  that  of  the  sulphur  compounds. 
The  a-compounds  are  more  soluble  than  the  ^-compounds,  and  are 
darker  in  colour.  The  former  are  to  be  regarded,  in  accordance 
with  Werner’s  views,  as  cis- modifications,  and  the  latter  as  trans- 
modifications.  The  y-compounds  are  less  stable  than  those  of 
sulphur. 

A.  4%  solution  of  potassium  platinochloride  (1  mol.)  is  shaken  with 
the  alkyl  selenide  (2  mols.)  until  decolorised.  The  a-compound  is  then 
chiefly  obtained.  In  order  to  prepare  the  /3-compound,  4  mols.  of 
selenide  are  used,  and  the  mixture  is  digested  at  70 — 75°  in  a  closed 
vessel  until  all  is  dissolved.  The  cooled  solution  is  evaporated  in 
a  vacuum  over  calcium  chloride  and  solid  paraffin  or  rubber,  and 
potassium  chloride  is  then  removed  by  washing.  For  analysis,  the 
compound  is  decomposed  with  sulphuric  acid,  and  heated  in  hydrogen 
to  remove  selenium,  the  residual  platinum  being  weighed.  Selenium 
is  estimated  by  boiling  with  aqua  regia  in  a  quartz  vessel,  evaporating, 
and  precipitating  the  slightly  acid  solution  with  a  hot  saturated  solu¬ 
tion  of  hydrazine  sulphate.  The  precipitated  mixture  of  platinum  and 
selenium  is  collected,  dried  at  100°,  and  weighed,  and  the  selenium  is 
then  removed  by  heating  in  hydrogen. 

Methyl  selenide  platinous  chloride ,  PtCl2,2Me2Se,  has  m.  p.  163 — 163 '5°. 
The  a-form  is  partly  converted  into  the  /3-form  by  repeated  crystallisa¬ 
tion  from  chloroform,  and  the  reverse  change  is  also  observed.  At  a 
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low  temperature  it  is  possible  to  obtained  the  y-modification,  but  it 
can  only  be  isolated  in  the  form  of  the  green  Magnus  salt, 

(Pt,4Me2Se)CJ2, 

by  the  addition  of  a  solution  of  Reiset’s  salt,  (Pt,4NH8)Cl2. 

Methyl  selenide  platinous  bromide,  PtBr2,2Me2Se,  is  red,  and  has 
m.  p.  171°  (decomp.).  Propyl  selenide  forms  the  compound,  PtCl2,2Pr?Se, 
m.  p.  42*5 — 43°  ;  only  the  a-modification  has  been  obtained.  ri-Butyl 
selenide  only  yields  an  oily  product,  iso  Amyl  selenide  yields  an 
a-compound ,  PtCl2,2(C5Hu)2Se,  m.  p.  97  —  97*5°,  and  a  (3-compound, 
m.  p.  115 — 116°.  The  phenyl  selenide  a -compound  has  m.  p.  180°,  and 
the  (3- compound ,  m.  p.  178 — 179°. 

Diethyl  trimethylene  diselenide  forms  an  a-  and  a  (3- compound , 
2PtCl2,2CH2(CH2*SeEt)2,  both  of  which  have  m.  p.  176 — 176  5°.  A 
y-modification  has  been  recognised  by  conversion  into  the  Magnus 
salt.  C.  H.  D. 

Chemico-crystallographic  Notes.  L.  Wagner  ( Zeitsch .  Kryst. 
Min.,  1911,  50,  47 — 56). — Phosphonium  iodide,  PH4I ;  tetragonal, 
D  2*860.  Tetramethylphosphonium  iodide  ;  tetragonal,  a:c  =  1  :0  7310, 
D  1*746.  Calcium  formate,  Ca(CH0o)2  ;  orthorhombic  (bipyramidal) 
[a  :  b  :  c  =  0*7599  : 1  :  0*9363  (Plathan)],  D  2*023.  Strontium  formate, 
Sr(CH02)2  ;  orthorhombic  (bisphenoidal),  a  :  b  :  c  =  0*7846  :  1  :  0*8292, 
D  2*693.  Mixed  crystals  of  calcium  and  strontium  formate  resemble 
those  of  either  one  or  other  of  the  simple  salts,  but  they  also  show  an 
intermediate  tetragonal  form ;  the  two  salts  are  therefore  isotri- 
morphous.  Strontium  formate  forms  the  hydrate,  Sr(CH02)2,2H20, 
D  2*259  ;  but  calcium  formate  forms  no  hydrate.  Anhydrous  oxalic 
acid;  orthorhombic,  a  :b  :c  =  0*8301  : 1  :  0*7678,  D  1  *900.  Nitrobenzene; 
monoclinic  (domatic  ?),  a  :b  :c  —  1*280  : 1  : 1 ;  /8  =  117°21',  m.  p.  3*8°. 

L.  J.  S. 

Direct  Synthesis  of  the  Glycerides.  Giuseppe  Gianoli  (Atti  B. 
Accad.  Lincei,  1911,  [v],  20,  ii,  653 — 654.  Compare  Abstr.,  1911, 
i,  349  ;  Bellucci  and  Manzetti,  ibid.,  i,  259). — Polemical. 

R.  Y.  S. 

Formation  of  Cork.  Max  von  Schmidt  (J.  pr.  Chem.,  1911,  [ii], 
84,  830 — 832). — A  reply  to  Zeisel’s  criticism  (Abstr.,  1911,  i,  768)  of 
previous  work  of  the  author  (Abstr.,  1910,  i,  540).  F.  B. 

Derivatives  of  Tetrolaldehyde  and  its  Acetal  [  Diethoxy  - 
butinene].  Paul  L.  Viguier  ( Compt .  rend.,  1911,  153,  1231 — 1233. 
Compare  Abstr.,  1909,  i,  691). — On  treating  diethoxybutinene  with 
aniline  hydrochloride,  the  hydrochloride, 

NHPh*CMe:CH*CH:NPh,HCl, 

is  obtained  as  yellow  crystals  decomposing  at  160°.  No  definite  com¬ 
pound  was  obtained  from  aniline,  and  phenylmethylpyrazole  was  the 
only  definite  product  with  phenylhydrazine.  Urethane  combines  with 
the  acetal,  in  presence  of  hydrogen  chloride,  giving  the  compound, 
CMe:C*CH(NH*C02Et)2,  slender  needles,  m.  p.  188 — 189°.  The 
acetal  unites  with  alcohol,  in  presence  of  sodium  ethoxide,  forming 
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aay-triethoxy-k0 -butylene,  OEt-CMeICH*CH(OEt)2,  b.  p.  190 — 195c, 
under  ordinary  pressure,  82 — 86°/15  ram.,  D21  0‘908,  n^1  1-430. 

Exposure  to  air  converts  triethoxybutylene  into  /?-ethoxycrotonic 
acid.  On  hydrolysis,  it  appears  to  form  acetoacetaldehyde,  but  this 
rapidly  polymerises  to  triacetylbenzene.  When  treated  with  semi- 
carbazide  hydrochloride,  it  yields  a  compound,  m.  p.  127 — 128°, 

having  the  constitution  ^ _ ^>N-CO*NH2.  W  O.  W. 

Action  of  Monochlorocarbamide  on  Ketones.  Auguste 
Behal  and  A.  Detceuf  ( Compt .  rend.,  1911,  153,  1229 — 1231.  Com¬ 
pare  Abstr.,  1911,  i,  957). — On  allowing  chlorocarbamide  to  act  on  the 
calculated  amount  of  an  aliphatic  ketone  in  aqueous  solutions  for 
three  to  five  days,  an  excellent  yield  of  a  monochloro-ketone  is 
obtained.  Symmetrical  ketones  give  the  halogen  derivative,  in  which 
the  chlorine  is  next  to  the  carbonyl  group,  whilst  unsymmetrical 
ketones  give  two  halogen  derivatives,  the  secondary  one  pre¬ 
dominating. 

On  boiling  the  semicarbazones  of  chloro-ketones  with  water,  hydrogen 
chloride  is  eliminated  and  a  ketol  formed ;  thus  the  semicarbazone  of 
/3-chloropropane-y-one  gives  /3-hydroxypropane-y-one. 

Chlorocarbamide  and  methyl  hexyl  ketone  give  a  chloro-octanone, 
m.  p.  —25°,  b.  p.  104 — 108°/20  mm.,  D  1-0034  ;  the  semicarbazone 
has  m.  p.  133°.  Acetophenone  forms  only  w-chloroacetophenone  ; 
cyclic  ketones  also  undergo  chlorination.  W.  O.  W. 

Action  of  Dilute  Nitric  Acid  on  Starch  and  on  Dextrin. 
William  Oechsner  de  Coninck  and  Albert  Raynaud  {Rev.  gen.  Chim. 
pure  appl.,  1910,  14,  169 — 170). — An  investigation  on  the  action  of 
dilute  nitric  acid  on  dextrin  and  starch.  The  dilution  of  the  nitric 
acid  varied  from  1  to  5  c.c.  of  acid  (36°Be)  in  50  c.c.  water,  and 
the  results  indicated  that  the  amounts  of  dextrose  formed  during  the 
same  interval  of  time  increased  with  the  concentration  of  the  acid,  but 
that  this  increase  was  less  rapid  with  dextrin  than  with  starch. 

With  low  concentrations,  more  dextrin  than  starch  underwent 
hydrolysis,  but  at  the  highest  concentration  dextrin  yielded  87"7% 
dextrose  as  compared  with  90%  from  starch,  indicating  that  in  the 
former  oxidation  had  to  some  extent  interfered  with  saccharification. 

F.  M.  G.  M. 

Modifications  Undergone  by  Nitrated  Celluloses  and 
Powders  Derived  from  them,  under  the  Influence  of  Heat. 
It.  Fric  {Compt.  rend.,  1912,  154,  31 — 32). — The  changes  produced  in 
nitrated  celluloses  by  heat  can  be  followed  by  measuring  the  viscosity 
of  an  acetone  solution  in  the  usual  way.  The  effect  of  beating  the 
solid  at  110°  is  to  diminish  the  viscosity  of  the  solution. 

W.  O.  W. 

The  “  Cause  ”  of  the  Beckmann  Rearrangement.  Pieter  J. 
Montagne  {Chem.  Weekblad,  1911,  8,  968 — 976.  Compare  Abstr., 
1910,  i,  623). — In  the  author’s  opinion,  the  Beckmann  rearrangement 
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is  a  simple  exchange  of  position  between  the  alkyl  group  attached  to 
carbon  and  that  attached  to  nitrogen.  The  assumption  of  the  inter¬ 
mediate  formation  of  an  oxime-ester  is  at  variance  with  the  experimental 
facts.  A.  J.  W. 


New  Compounds  of  the  Choline  Type.  G.  A.  Menge  {J.  Biol. 
Chem.,  1911,  10,  399 — 406). — The  chloride  of  a  -  methylcholine, 
NClMe3*CHMe*CH2*OH,  has  been  prepared  as  follows  :  allyl  chloride 
was  converted  into  the  chlorohydrin,  and  then  into  the  corresponding 
acetate ;  this  by  treatment  with  hydrochloric  acid  was  converted  into 
the  acetate -chloride,  and  saponified  to  give  the  desired  chlorohydrin, 
CHMeCl*CH2’OH.  On  heating  at  100°  in  a  sealed  tube  with 
trimethyl  amine  dissolved  in  alcohol,  the  choline  was  obtained  as  a 
viscous,  yellow  oil,  from  which  a  hygroscopic,  colourless  solid  separated 
on  cooling.  The  yellow  platinichloride  decomposes  at  254 — 255°  ;  the 
aurichloride  is  definitely  crystalline  :  it  sinters  above  180°,  m.  p. 
198— 199-5°. 

By  condensing  monochloroacetone  with  magnesium  alkyl  halides, 
the  chlorohydrins  of  /3-methylpropylene  a/?-glycol  and  /3-methyl- 
butylene  aft- glycol  are  obtained.  With  trimethylamine  these  yield 
/3-disubstituted  cholines. 

ft- Dimethylcholine  chloride,  NClMe3*CH2*CMe2'OH,  is  obtained  as 
a  colourless,  hygroscopic  solid.  The  platinichloride  crystallises  in 
yellow,  short,  individual  prisms  or  foliated  clusters,  which  blacken  at 
240°,  decomp.  245°.  (3  -  Methyl- (3-ethylcholine  chloride, 

NClMeg-CH2-CMeEt-OH, 

forms  a  platinichloride,  which  sinters  at  240°,  m.  p.  242 — 243° 
(decomp.).  E.  F.  A. 


Stereoisomeric  Cobalt  Compounds.  Alfred  Werner  ( Annalen , 
1911,  386,  1 — 272). — The  author’s  investigations  on  the  stereo¬ 
isomeric  cobalt  compounds  have  now  reached  such  a  stage,  that  stringent 
proofs  have  been  obtained  for  the  stereochemical  conceptions,  and 
methods  which  are  free  from  objections  have  been  devised  for  the 
determination  of  the  configurations  of  the  various  isomerides,  A 
summary  of  the  methods  used,  and  of  the  results  obtained,  is  given  in 
the  present  paper,  the  greater  part  of  the  work  consisting  of  hitherto 
unpublished  investigations. 

The  general  results  arrived  at  may  be  briefly  summarised  as 
follows  :  The  investigation  of  inorganic  compounds  containing  the 
complex  radicle  CoA6  has  shown  that  in  all  these  compounds  the  six 
groups  A  are  in  direct  connexion  with  the  central  cobalt  atom.  Any 
space  formula  used  to  represent  these  compounds  must  be  such  that 
positions  occupied  by  the  groups  A  are  all  equivalent ;  this  follows 
from  the  fact  that  no  stereoisomerides  are  known  having  the 


formula 


C°B5 


It  has  hitherto  been  impossible  to  prepare  more 


than  two  stereoisomerides  of  the  formula 


,  so  that  the  groups 
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c°  k 


.dand  B  must  occupy  the  corners  of  an  octahedron,  the  cobalt  atom 
being  in  the  centre  ;  the  plane  formula  and  prism  formula  would  each 
give  three  possible  isomerides.  The  groups  B  in  the  stereoisomerides 

must  consequently  occupy  the  cis-  and  iraws-positions. 

Investigation  has  shown  that  in  all  cases  when  the  two  groups  B  are 
replaced  by  a  bivalent  group,  giving  three-,  four-,  five-,  or  six-membered 
rings,  the  same  compound  results,  no  matter  whether  the  cis-  or  trans- 
isomeride  was  used  in  the  preparation.  It  appears,  therefore,  that 
there  is  only  one  position  in  the  complex  (the  cis-position)  favourable 
to  the  formation  of  such  rings,  this  being  in  accordance  with  the 
octahedral  arrangement  of  the  groups,  and  in  analogy  with  the  forma¬ 
tion  and  non-formation  of  anhydrides  from  organic  cis-  and  trans- 
isomerides.  Use  has  been  made  of  this  result  in  the  determination  of 
the  configuration  of  the  various  stereoisomerides,  but  great  caution  is 
necessary  in  drawing  conclusions,  owing  to  the  ready  transformation 
of  one  ieomeride  into  the  other 
~Ho0 


Diaquo-  salts, 


Pj2q  en2 


XQ. — The  cis-isomerides  have  been 


characterised  by  their  preparation  from  the  carbonato-salts,  as  also 
from  the  hexol-  and  diol-dicobaltic  salts.  The  cis-compounds  only  are 
known  in  the  tetrammine  series,  whereas  both  cis-  and  iraws-compounds 
of  the  ethylenediamine  series  have  been  prepared.  The  configuration  of 
"  HO 


the  hydroxo-aquo  -  salts, 


H  O  Co  en2 


X,  is  deduced  from  that  of  the 


diaquo-salts  because  of  their  formation  from  the  latter  by  loss  of  a 
molecule  of  acid.  Both  cis-  and  rfrans-isomerides  are  known. 

Dihalogeno-saAts,  [X2  Co  en2]X2. — The  two  stereoisomeric  dichloro- 
salts  are  known,  both  in  the  tetrammine  and  diethylenediammine 
series.  The  cis-isomeride  (violeo-salt)  is  the  first  product  of  the 
action  of  concentrated  hydrochloric  acid  on  the  carbonato-salt ;  it 
readily  changes  into  the  rfrans-isomeride  (praseo-salt)  under  the 
influence  of  concentrated  hydrochloric  acid.  The  cis-dibromotetra- 
ammine  salts  are  not  known.  Stereoisomeric  kalogeno-aquo-s&lts, 
X 


H  q  Co  en2 


X„,  are  not  known  ;  in  all  cases  the  cfs-isomeride  is 


alone  formed. 

Ilalogeno-isothiocyanato-salts, 


~  H 

_SCN 


Co  enf 


X.  —  Stereoisomeric 


chloro-  and  bromo-isothiocyanato-salts  are  known.  Their  configuration 
has  to  be  decided  chiefly  by  their  colour  (see  later),  since  they  so  readily 
undergo  transformation.  The  isothiocyanate  group  deepens  the  colour 
of  the  cobaltammines,  and  it  follows  that  the  violet  chloro-salts  and 
indigo-blue  bromo-salts  are  the  irctns-isomerides,  the  cis-isomerides 
being  red  and  bluish-red  respectively.  Similar  results  hold  for  the 

SCN 


h2o  Co  61,2 


x0 


the  violet  salts  forming 
of 


isothiocyanato-aquo-s&lts, 

the  trans-,  and  the  orange  the  cis-isomerides 
the  halogenoamminediethylenedicmiine  salts, 
been  determined  by  oxidation  of  the  corresponding  halogeno-isothio 


The  configuration 
X 


[h,N  Co  e°2] 


X„.  has 
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cyanato-salts  with  hydrogen  peroxide ;  both  the  chloro-  and  broxno- 
salts  have  been  prepared.  The  constitution  of  the  aquo-ammine- 


salts, 


H00  n 

eTn  en2 


X3,  is  determined  by  their 


sex  n 
sex  Co  en2 


halogeno-ammine-salts  by  interaction  with 
The  stereoisomeric  diisothiocyanato-ssilts, 


diethylenediamine 

transformation  into  the 
the  halogen  acids. 

X,  have  already  been  described  (Abstr.,  1900,  i,  86), 

but  the  wrong  configuration  given  to  them.  The  cis-isomerides  are 
those  which  were  formerly  characterised  as  dithioeyanato-salts,  as 
may  be  deduced  by  their  oxidation  with  hydrogen  peroxide  and 
subsequent  evaporation  with  hydrochloric  acid,  whereby  the  cis-chloro- 
ammine  salts  are  formed.  The  irans-isomerides  on  oxidation  with 
chlorine  yield  tfraws-diamminediethylenediaminecobaltic  salts,  and  were 
formerly  characterised  as  diisothiocyanato-salts.  The  configuration 


of  the 


salts, 


HoX  n 
jj  ^  Co  en2 


X0 


diamminediethylenediamine 

determined  by  their  solubilities,  the  cis-  being  more  readily  soluble 
than  the  tfra/is-isomerides  (compare  below).  The  configuration  previously 
ascribed  to  them  (Abstr.,  1907,  i,  290)  is  incorrect.  Oxidation  of 

rsex  ~i 

the  isothiocyanatoamminediethylenediamine  salts,  ^  ^  Co  en2  X2, 

with  hydrogen  peroxide  gives  rise  to  the  diammine  salts,  whereby  the 
structure  of  the  former  salts  is  ascertained.  The  configuration  of  the 

Co  en2  X2,  follows  from 

isomeric  aquo-ammine  salts,  or  from  their 
chloro-ammine  salts.  On  oxidation  of 

sex 


nitroamminediethylenediamine  salts, 


their  formation 
transformation 


from  the 
into  the 


the  isothiocyanatonitrodiethylenediamine  salts, 


02X  C°  en2 


X,  with 


hydrogen  peroxide,  nitroammine-salts  are  formed,  whereby  the 
configuration  of  the  former  salts  can  be  ascertained.  Of  the  dinitro- 
diethylenediamine  salts,  [(N02)2  Co  en2]X,  the  croceo-salts  are  the 
trans-,  whilst  the  flavo-salts  are  the  ci’s-isomerides.  This  is  ascertained 
by  their  formation  from  the  stereoisomeric  diaquo-salts  by  the  action 
of  nitrous  acid,  the  dinitrito-salts  first  formed  transforming  into 
the  dinitro-salts.  The  configuration  of  the  chloronitro- salts, 
Cl  “1 

r,~  *“  X,  is  ascertained  by  their  transformation  into  the 


02X  Co  en2 


[; 

dinitro-salts  by  interaction  with  sodium  nitrite. 

Influence  of  the  Constitution  of  the  Complex  Radicle,  |^Co  B*]f 


on  the 


Existence  of  Stereoisomeric  Cohalt  Ammonias. — The  cis-compounds  of  the 
ammonia  series  are  less  readily  produced  than  those  of  the  diethylene¬ 
diamine  series,  and  transform  much  more  readily  into  the  trans- 
isomerides.  cis-Dichloro-compounds  of  the  trimethylenediamine 
series  cannot  be  prepared,  all  methods  of  preparation  giving  the  green 
2r<ms-isomerides.  The  nature  of  the  halogen  has  an  effect,  in  that, 
although  cis-  and  irans-isomerides  have  been  prepared  in  the  dichloro- 
and  dibromo-diethylenediamine  series,  no  cis-dibromo-compounds  have 
been  obtained  in  the  ammonia  series ;  in  neither  series  could  iodo- 
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compounds  be  obtained.  The  influence  of  the  bivalent  group  Z  in  the 
salts  [Z  Co  en2]X,  is  shown  by  the  fact  that,  although  sulphito-, 
carbonato-,  oxalato-,  and  malonato-salts  have  been  prepared,  no  com¬ 
pounds  derived  from  succinic,  malic,  and  tartaric  acids  have  been 
obtained.  The  formation  of  a  seven-ring  does  not,  therefore,  take 
place,  which  is  in  accordance  with  the  results  obtained  with  the 
alkyldiamines  (compare  Abstr.,  1907,  ii,  161). 

Ionisation  Isomerides. — A  full  list  of  such  compounds  is  given  ;  for 
example,  the  cis-  and  irans-isomerides  of  the  chloronitrothiocyanate, 
nitrorsothiocyanato-chloride,  and  chloroisothiocyanato-nitrite  in  the 
diethylenediamine  series. 

Relation  between  the  Solubility  of  the  Cobalt  Ammonias  and  their  Con¬ 
stitution  and  Configuration. — The  cis-isomerides  are  generally  more 
soluble  than  the  inms-isomerides.  There  are  exceptions,  as,  for 
example,  with  the  dinitrodiethylenediaminecobaltic  iodides.  It  is  pro¬ 
bable,  also,  that  the  solubility  of  the  salt  increases  with  the  number  of 
ionogenic  radicles. 

Relation  between  the  Colour  of  the  Cobalt  Ammonias  and  their 
Constitution  and  Configuration. — The  chief  influence  on  the  colour  is 
exerted  by  the  radicles  directly  connected  with  the  cobalt  atom,  and  is 
the  only  one  considered  here.  No  colourless  cobalt  compounds  are 
known.  The  influence  of  the  element  directly  attached  to  the  cobalt 
atom  is  shown  by  the  series,  C,  N,  S,  0,  Cl,  Br,  I,  the  elements  being 
arranged  in  the  order  of  their  bathochromic  action.  This  series  can  be 
extended  as  follows,  when  the  various  radicles  are  taken  into  account : 
CN,  CO  ;  N02,  en,  NH3,  NCS  ;  S03 ;  OH2,  ONO,  O-Acyl,  OH ;  Cl, 
Br,  I  •  thus  the  least-coloured  compounds  of  cobalt  are  the  pale 
yellow  cyanocobaltammonias,  [Co(CN)6]R3.  Amines,  for  example, 
ethylenediamine,  propylenediamine,  hydroxylamine,  and  pyridine,  have 
the  same  effect  as  ammonia.  It  is  noteworthy  that  substitution  in  the 
trans-position  has  a  much  greater  bathochromic  effect  than  substitution 
in  the  cis-position. 

Differences  in  the  Reactions  of  Stereoisomeric  Cobalt  Ammonias. — 
Radicles  which  are  in  the  cis-position  with  respect  to  each  other  are  not 
so  firmly  combined  as  those  in  the  traas-position,  and  enter  into 
reaction  much  more  readily  ;  for  example,  by  the  action  of  hydro¬ 
chloric  acid  on  cis-dinitrotetramminecobaltic  salts,  both  nitro-groups 
are  replaced  by  chlorine,  with  the  formation  of  the  tfrems-dichloro-salts, 
whereas  when  the  frans-dinitro-salts  are  heated  with  hydrochloric 
acid,  only  one  nitro-group  is  replaced,  the  irans-chloronitro-salts  being 
formed.  Differences  of  this  kind  have  caused  many  difficulties  in  the 
determinations  of  the  configuration  of  the  stereoisomerides.  These 
difficulties  are  especially  marked  in  the  case  of  the  isothiocyanato-salts, 
a  full  discussion  of  which  compounds  is  given.  Differences  also  occur 
in  additive  reactions;  for  example,  the  tfraws-chloroamininediethylene- 
diamine  salts  readily  give  the  diammiue  salts  when  dissolved  in  liquid 

ammonia:  Co  en2  C12  +  NH3  =  jjjq3N  Co  en2  Cl3>  whereas  the 

cis-compounds  are  unacted  on,  even  after  keeping  for  hours  dissolved 
in  liquid  ammonia. 

Intramolecular  Reactions  with  the  Cobalt  Ammonias. — The  various 
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cases  are  summarised  in  which  there  occurs :  (a)  Intramolecular 

reactions  with  expulsion  of  ammonia  or  water ;  for  example,  the 
chlorides,  bromides,  and  sulphates  of  chloro-aquo-  and  bromo-aquo-' 
diethylenediaminecobaltic  salts  are  stable,  whilst  the  nitrites,  on  keeping, 

toi  -| 

g  0  Co  en2  (N02)2  — >■ 

r  ci  i  2 

O  N  en2  +  (P)  Intramolecular  reactions  in  which  inter¬ 

change  of  the  acid-residues  takes  place ;  for  example,  when  a  drop  of 
water  is  added  to  the  pure,  green  frans-dichlorodiethylenediamine- 
cobaltic  nitrite,  [Cl2  Co  en2]N02,  it  immediately  changes  into  the 

Cl 

yellowish-red  chloronitrodiethylenediamine  chloride,  q  Co  en2  Cl. 

(c)  Transformation  of  stereoisomerides  into  each  other.  Direct 
transformations  have  hitherto  been  observed  in  comparatively  few 
cases,  and  even  then  it  is  probable  that  intermediate  products  are 
formed  which  have  not  so  far  been  isolated. 

Additive  Compounds  of  the  Cohalt  Ammonias. — A  full  discussion  is 
given  of  cases  such  as  the  following :  By  the  addition  of  silver 
nitrate  to  a  solution  of  the  intensely-red  coloured  salt, 

~(i)  scn  n  n 

(2)  H3N  en2  ^2^6’ 

3  . .  ISCN  1 

golden-yellow  prisms  of  the  composition  |  ^  ^  0°  en2  S206,AgN03  are 


obtained.  The  change  in  colour  observed,  and  the  various  reactions  of 
this  compound,  point  to  its  having  the  constitution 
rAgSCN  Oo  eD  1N03 

[_  h3n  2Js2o0’ 

that  is,  it  is  a  silver  thiocyanatoamminediethylenediaminecobaltic  salt. 
The  study  of  such  compounds  is  of  great  service  in  elucidating  the 
mechanism  of  the  various  reactions  of  the  cobalt  ammonias. 

Spatial  Change  of  Position  during  Reactions  of  the  Stereoisomeric 
Cohalt  Ammonias. — (Compare  Abstr.,  1911,  i,  424.) 

[With  Jos.  It api port.] — Carhonatodiethylenediaminecobaltic  salts, 
YX,  where  Y  =  [C03  Co  en2],  are  prepared  from  any  dichloro-  or 
dibromo-salt  by  the  action  of  sodium  or  potassium  carbonate.  The 
mixture  with  water  is  boiled  until  the  solution  becomes  an  intense 
blue  colour,  when  the  reaction  is  complete.  The  chloride ,  YC1,H20,  is 
thus  obtained  from  1  :  6-dichlorodiethylenediaminecobaltic  chloride  by 
interaction  with  sodium  carbonate.  The  hot  filtrate  from  undissolved 


salt  deposits,  on  cooling,  dark  red,  flat,  columnar  crystals,  which 
become  anhydrous  at  70 — 80°.  It  may  also  be  obtained  from  a 
concentrated  solution  of  the  bromide  by  shaking  with  silver  chloride. 
The  bromide,  YBr,H20,  is  obtained  from  the  chloride  by  precipitation 
with  potassium  bromide.  On  recrystallisation,  it  deposits  partly  as 
hydrated  and  partly  as  anhydrous  salt.  The  hydrated  salt  forms  large, 
dark  red,  hexagonal,  efflorescent  columns,  the  anhydrous  salt  being 
brownish-red  in  colour.  One  gram  of  the  salt  dissolves  in  30  c.c.  of 
water  at  50°.  The  iodide,  YI,  is  obtained  similarly  to  the  bromide, 
and  forms  shining,  dark  red,  flat  prisms,  which  are  soluble  in  water  to 
the  extent  of  1  gram  in  70  c.c.  of  water  at  80°.  The  nitrate,  YN03,H20, 
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results  from  the  interaction  of  the  bromide  and  silver  nitrate  ;  it 
crystallises  in  dark  bluish-red,  shining,  flat  needles.  Twenty  c.c. 
of  water  dissolve  1  gram  at  60°.  The  thiocyanate,  YSCN,  the 
dithionate,  Y2S206,2H20,  and  the  sulphate,  Y2S04,5H20,  were  also 
obtained  by. reactions  involving  doublejdecomposition.  They  crystallise 
respectively  in  red,  hexagonal  prisms  or  needles,  long,  dark  red  prisms, 
and  reddish-black,  flat  prisms.  The  sulphate  loses  5H20  at  100°. 

[With  R.  Hartmuth.] — Oxalatodiethylenediaminecobaltic  salts, 
[C204  Coen2]X,  have  been  known  for  some  time  (compare  Abstr., 
1899,  ii,  660),  and  an  attempt  has  now  been  made  to  introduce 
ammonia  into  the  radicle  to  find  out  if  a  spatial  transformation  takes 
place.  As  a  matter  of  fact,  ammonia  does  enter  into  the  inner 
sphere,  but  cis -diamminediethylenediaminecobaltic  salts,  Y2(C204)X4, 

are  alone  formed,  where  Y  =  Co  ^^3)2  Four  grams  of  the  oxalato- 

L  en2  J 

diethylenediamine  salt  are  heated  with  15  c.c.  of  saturated  ammonia 
solution  for  two  hours  in  a  bomb-tube  at  110°;  the  contents  of  the 
tube  are  taken  up  with  water,  the  solution  concentrated,  and 
potassium  iodide  added.  The  sparingly  soluble  oxalatodiethylene- 
diaminecobaltic  iodide  is  first  precipitated,  and  from  the  mother 
liquor  brown,  monoclinic,  columnar  crystals  of  the  iodide  oxalate , 
Y2(C204)I4,  are  obtained.  By  interaction  with  silver  chloride, 
irregular,  light  yellow,  crystalline  aggregates  of  the  chloride  oxalate, 
Y2(C204)C14,  are  obtained.  In  contradistinction  to  the  aqueous 
ammonia,  liquid  ammonia  has  no  action  on  the  oxalato-chloride. 

Malonatodiethylenediaminecobaltic  salts,  YX,  where 
Y  =  [CsH,04Coen2]. 

— The  hydrogen  malonate,  Y  C3H304,  isobtained  from  carbonatodiethylene- 
diaminecobaltic  bromide  by  first  preparing  the  hydroxide  by  shaking 
the  solution  with  freshly  precipitated  silver  oxide.  Malonic  acid 
(2  mols.)  is  added  to  the  filtrate  from  the  silver  bromide,  and  on  con¬ 
centrating,  carmine-red  crystals  of  the  desired  salt  are  obtained.  By 
double  decomposition  with  potassium  nitrate  and  ammonium  thio¬ 
cyanate  respectively,  red,  shining  leaflets  of  the  nitrate,  YN03,  and 
thiocyanate,  YSCN,  are  obtained.  Attempts  to  prepare  corresponding 
salts  by  using  succinic,  malic,  or  tartaric  acids  were  unsuccessful. 

[With  Marie  Pokrowska.] — Sulphitodiethylenediaminecobaltic  salts, 
YX,  where  Y  =  [S03  Co  en2]. — The  chloride,  YC1,£H20,  is  obtained  by 
boiling  down  a  solution  of  sodium  sulphite  (10  grams)  with  trans- 
dichlorodiethylenediaminecobaltic  chloride  (10  grams,  free  from 
hydrochloric  acid)  in  50  c.c.  of  water  to  half  its  bulk.  After  filtering, 
dark  brown  crystals  of  indefinite  shape  are  deposited.  The  same 
results  are  obtained  if  the  cis-dich loro-  chloride  is  used  in  the  prepara¬ 
tion.  The  sulphito-group  is  co-ordinately  connected  with  the  cobalt  in 
the  cis-position,  since  on  heating  with  concentrated  hydrochloric  acid, 
cis-dichlorodiethylenediaminecobaltic  chloride  is  produced.  Moreover, 
the  brown  colour  of  the  salt  shows  that  the  S03-radicle  is  linked 
up  with  the  cobalt  by  means  of  a  sulphur  valency,  thus  : 
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since  if  it  were  linked  through  two  oxygen  atoms  it  would  be  red  in 
colour.  On  triturating  the  semihydrate  with  hydrochloric  acid,  a 
reddish-brown  solution  is  formed,  from  which  orange-brown,  shining 
scales  of  the  trihydrate ,  YC1,3H20,  can  be  obtained.  The  solution  gives 
characteristic  precipitates  with  potassium  iodide,  acetic  acid,  and  sodium 
nitrite,  and  with  chloroplatinic  acid.  On  trituration  with  fuming 
hydrobromic  acid  and  subsequent  gentle  warming,  green  crystals  of 
tfraws-dibromodiethylenediaminecobaltic  bromide  are  obtained.  Both 
hydrates  can  be  dehydrated  at  105°.  By  double  decomposition  with 
potassium  thiocyanate,  brownish-yellow,  shining  needles  or  scales  of 
the  thiocyanate ,  YSCN,2H00,  are  obtained.  The  platinichloride, 
Y2Pt01e,4H20,  forms  brown,  star-shaped  crystals ;  the  aurichloride, 
YAuC14,3H20,  crystallises  in  thin,  yellowish-brown,  shining  scales. 

[With  K.  R.  Lange.] — Diaquodiethylertediaminecohallic  salts,  YX3, 


where  Y 


H20  r, 

Ho0  Co  e"5 


. — The  salts  of  the  cis-series  are  all  much 


more  soluble  than  the  2?Yms-isomerides.  The  latter  are  remarkable 
in  that  by  precipitation  of  their  aqueous  solutions  with  potassium 
iodide,  the  inms-hydroxoaquo-iodide  is  formed  and  not  the  diaquo- 
iodide,  which  shows  that  in  aqueous  solutions  the  diaquo-salts  are 
hydrolysed  in  accordance  with  the  equation  : 


[(HsO)2  Co  en2]X3  =:  [  Co  eB2]x2  +  HX. 

A  number  of  salts  have  been  prepared  in  addition  to  those  previously 
described  (compare  Abstr.,  1907,  i,  188).  The  cis -nitrate,  Y(N03)3,H20, 
was  obtained  from  cis-diaquodiethylenediaminecobaltic  bromide  by 
the  action  of  concentrated  nitric  acid  at  a  low  temperature.  It  forms 
red,  glistening  plates,  and  can  be  dehydrated  over  calcium  chloride. 
The  cis -sulphate,  Y2(S04)3,  was  prepared  from  the  bromide  by  inter¬ 
action  with  silver  sulphate,  and  crystallises  in  red,  glistening  needles. 
Other  cis-salts  could  not  be  obtained. 

New  methods  of  preparation  of  the  cis-bromide  are  as  follows  : 
(1)  10  grams  of  carbonatodiethylenediaminecobaltic  bromide  are 
mixed  with  18  c.c.  of  cold  water,  and  5  c.c.  of  concentrated  nitric  acid 
added  drop  by  drop.  The  solution  is  neutralised  with  potassium 
hydroxide,  half  as  much  again  of  the  hydroxide  added,  and  then 
precipitated  with  sodium  bromide  (23  grams).  (2)  The  hydroxo- 
aquobromide  is  triturated  with  a  little  concentrated  hydrobromic  acid, 
and  then  washed  with  alcohol  and  ether.  The  dry  product  is  dissolved 
in  cold  water  containing  a  little  hydrobromic  acid,  saturated  (at  0°) 
hydrobromic  acid  added,  and  the  solution  allowed  to  crystallise  in  a 
freezing  mixture. 

The  trans -nitrate,  Y(N03)3,  was  prepared  from  the  ira/is-bromide  by 
a  method  similar  to  that  used  for  the  cis-salt.  It  could  also  be 
obtained  by  interaction  with  silver  nitrate.  It  forms  brownish-red 
needles.  The  trans -sulphate,  Y2(S04)3,  was  obtained  from  the  bromide 
by  interaction  with  sulphuric  acid  as  brownish-red  leaflets.  The  trans- 
dithionate ,  Y2(S206)3,  and  the  trans-thiocyanate,  Y(SCN)3,|H20,  crys¬ 
tallise  respectively  as  slender,  brownish-red  needles  and  as  dark  brown 
plates.  The  iodide  could  not  be  obtained,  for  the  reason  already  given. 
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Au  account  is  given  of  the  transformation  of  the  diaquodiethylene- 
diaminecobaltic  halogenides  into  dihalogenodiethylenediaminecobaltic 
salts  on  keeping  for  some  time  or  on  heating  at  105 — 115°. 

A  number  of  hydroxoaquodiethylenediarninecobaltic  salts,  YX2, 

r  ho  ”1 

where  Y  =  jj  q  Co  en2  ,  have  been  previously  described  (Abstr., 

1907,  i,  189).  They  have  been  further  studied  because  the  different 
stereoisomerides  may  be  obtained  from  the  same  starting  material 
under  conditions  of  reaction  which  are  only  slightly  different  from 
each  other  ;  thus,  in  the  former  paper  the  crs-bromide  was  prepared 
from  cis-dichloro-chloride  (violeo-chloride),  but  it  is  now  shown  that 
when  the  latter  compound  is  dissolved  in  concentrated  aqueous 
ammonia  and  the  solution  triturated  with  solid  sodium  bromide,  the 
tfrcms-bromide,  YBr2,  is  formed.  The  trans- thiocyanate  is  reddish-brown 
in  colour. 

When  dichlorovioleo-chloride  (5  grams)  is  dissolved  in  concentrated 
ammonia  (25  c.c.)  by  heating  on  a  water-bath,  the  solution  then  kept 
in  a  vacuum  over  phosphoric  oxide  until  the  odour  of  ammonia  has 
disappeared,  and  then  precipitated  with  sodium  bromide,  a  bluish-red 
precipitate  of  cis -chloroamminediethylenediaminecobaltic  bromide , 

Cl 


H3N  0o  en2 


Br0 


is  formed.  The  production  of  this  compound  is  not  due  to  the  inter¬ 
mediate  formation  of  the  diaquo-bromide,  since  this  salt  when  dissolved 
in  concentrated  ammonia  gives  rise  to  the  hydroxoaquo-bromide  only. 

The  tfraws-bromide  may  also  be  prepared  by  carefully  heating  the 
Zrans-nitrate  with  dilute  ammonia  (1:1)  until  crystals  begin  to  form 
on  the  side  of  the  dish. 

[With  R.  Bosshard.] — The  formation  of  carbonatodiethylenedi- 
aminecobaltic  salts  from  the  stereoisomeric  hydroxoaquo-salts  has  been 
studied.  In  all  cases  one  and  the  same  series  of  carbonato-salts 
was  formed,  it  being  impossible  to  prepare  stereoisomerides.  The 
carbonato-salts  were  prepared  by  the  action  of  carbon  dioxide  either 
on  alkaline  solutions  or  on  aqueous  solutions  of  the  hydroxoaquo- 
salts. 

Dichlorotetramminecobaltic  salts,  YX,  where  Y  =  [C12  Co(NH3)4]. — 
The  constitution  of  the  silver  and  bismuth  salts  described  previously 

Ag™  Co(NH3) 


(Abstr.,  1897,  ii,  264)  must  be  altered  to 


‘o!  Co(NH„), 


CJ12  and 


Cl2,  A  new  method  of  preparation  of  the  cis-chloride 


is  given.  Carbonatotetramminecobalt  chloride  is  shaken  up  with  a 
saturated  (at  0°)  solution  of  hydrogen  chloride  in  absolute  alcohol 
until  the  evolution  of  carbon  dioxide  ceases.  The  greyish-blue  reaction 
product,  which  is  a  mixture  of  the  cis-  and  frcms-diehloro-salts,  after 
being  washed  free  from  acid  with  alcohol  and  dried,  is  extracted  with 
a  small  quantity  of  ice-cold  water,  the  crs-isomeride  going  into  solution. 
The  filtrate  is  immediately  precipitated  with  sodium  dithionate  in 
order  to  obtain  the  violeo-dithionate,  from  which  the  chloride  and 
other  salts  can  be  obtained  in  the  manner  previously  described 
(Abstr.,  1908,  ii,  42).  There  is  always  a  considerable  loss  of  violeo- 
vol.  Oil.  i.  (J 
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salt,  owing  to  its  ready  transformation,  in  aqueous  solution,  into 
chloroaquo-salt.  The  preparation  by  means  of  aqueous  hydrochloric 
acid  cooled  with  liquid  air  was  by  no  means  so  satisfactory. 

Dichlorodiethylenediaminecobaltic  salts,  YX,  where  Y  —  [Cl2  Co  en2]X. 
— A  new  method  of  preparation  of  the  normal  2/vms-chloride  is  to 
precipitate  an  aqueous  solution  of  the  acid  chloride  with  solid  lithium 
chloride.  The  trans-m$W<e,  YN02,  is  obtained  as  small,  green 
crystals  by  precipitation  of  an  aqueous  solution  of  the  chloride, 
acidified  with  acetic  acid,  with  sodium  nitrite.  When  sulphuric  acid 
is  used  as  the  precipitant,  green  crystals  of  the  tY&ns-hydrogen 
sulphate,  YHS04,  are  obtained.  The  addition  of  silver  nitrate  to  a 
solution  of  the  chloride  cooled  with  a  freezing  mixture  gives  a 
precipitate  consisting  of  greenish-white,  glistening  leaflets,  having  the 

...  rAgCln  1  SO.  .. 

composition  top|  Co  en2  /Nr.C  ,H20. 

L  '~/1  j2\J-'l(“,3/2 

New  methods  of  preparation  of  cis-dichlorodietbylenediaminecobaltic 
salts  from  earbonatodiethylenediaminecobalt  chloride  are  given  ;  they 
are  similar  to  those  already  described  for  the  corresponding  tetrammine 
salts,  except  that  the  product  of  reaction  is  washed  with  cold  water  to 
free  it  from  impurities,  than  which  the  crs-dichloro-salt  is  less  soluble. 
A  characteristic  cis -sulphate,  Y2S04,2H20,  is  described ;  it  crystallises 
in  small,  reddish-violet  needles. 

[With  L.  Gerb,  S.  Lorie,  and  Jos.  Rapiport.] — Dibrornodiethylcne- 
diaminecobaltic  salts,  YBr,  where  Y  =  [Br2  Co  en2.] — Only  the  Irans- 
isomerides  have  hitherto  been  prepared  (by  Jorgensen),  for  which  new 
methods  of  preparation  are  now  given, as  follows :  (a)  a  solution  of  cobalt 
bromide  in  10%  ethylenediamine  is  oxidised  by  leading  air  through  it, 
and  then  evaporated  to  dryness.  The  residue  is  then  repeatedly  treated 
with  hydrobromic  acid  and  evaporated  until  a  uniform  green  salt 
remains,  which  consists  of  the  acid  bromide.  On  treatment  with  a 
little  water,  the  tfnms-bromide  is  obtained.  ( b )  Carbonatodiethylene- 
diaminecobalt  bromide  is  heated  on  the  water-bath  with  a  solution 
of  hydrobromic  acid  (D  =  1’49)  until  the  solution  is  green.  On 
cooling,  the  acid  bromide  separates,  from  which  the  normal  bromide 
is  best  obtained  by  heating  at  110°  until  it  no  longer  gives  an  acid 
solution.  The  tr<ms-thiocyanate,  YSCN,  is  precipitated  as  a  canary- 
green,  crystalline  salt  by  the  addition  of  potassium  thiocyanate  to  a 
solution  of  the  irctns-bromide. 

The  methods  for  the  preparation  of  the  cis -bromide,  YBr,  are  as 
follows:  (1)  a  solution  of  the  2ra«s-bromide  is  evaporated  on  the 
water-bath  several  times  to  a  syrupy  consistency.  On  keeping  in  a 
vacuum  desiccator,  black  crystals  are  then  obtained,  which  give  a 
greyish-violet  powder  ;  they  consist  chiefly  of  the  crs-isomeride  mixed 
with  a  little  of  the  imws-isomeride.  The  latter  can  be  extracted  with 
a  small  quantity  of  water,  leaving  the  cis-form,  which  can  be  purified 
by  solution  in  water  and  precipitation  with  sodium  bromide.  (2)  By 
fission  of  tetraethylenediaminedioldicobaltic  bromide  with  concentrated 
hydrobromic  acid  into  diaquo-bromideand  therequireddibromo-bromide. 
The  diaquo-salt  is  removed  from  the  mixture  by  solution  in  absolute 
alcohol.  (3)  From  carbonatodiethylenediaminecobaltic  bromide  by 
treatment  with  an  alcoholic  or  aqueous  solution  of  hydrogen  bromide 
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by  a  method  similar  to  that  described  for  the  corresponding  dichloro- 
salts.  The  cis -bromide,  YBr,  forms  scaly  crystals,  possessing  a  colour 
and  glance  similar  to  that  of  graphite.  By  double  decomposition  with 
the  appropriate  salts  of  the  alkali  metals,  the  following  compounds 
were  prepared.  The  cis -iodide,  YI,  is  similar  in  appearance  to  the 
bromide ;  the  cis  -nitrate,  YNOs,  forms  small,  greyish-violet  crystals, 
as  also  does  the  cis -thiocyanate,  YSCN,H20 ;  the  crystals  of  the  cis- 
clithionate ,  Y2S.,06,  are  somewhat  lighter  in  colour  than  those  of  the 
other  salts. 

Chlorobromodiethylenediaminecobaltic  salts,  YX,  where 

Y-[g.Coe»2]x. 

— Both  the  cis -  and  trans isomerides  have  been  prepared  ;  the  former 
are  readily  obtained  pure,  the  latter  only  with  difficulty,  since  they 
are  generally  mixed  with  traws-dibromo-salts.  Two  methods  of  pre¬ 
paration  are  given  :  (1)  Two  grams  of  ehloroaquodiethylenediamine- 
cobaltic  bromide  are  covered  with  2  c.c.  of  concentrated  hydrobromic 
acid,  and  the  mixture  heated  until  complete  solution  takes  place.  On 
cooling,  a  mixture  of  the  green  and  violet  salt  is  obtained,  which  is 
washed  with  alcohol  and  ether,  dried,  and  then  treated  with  a  small 
quantity  of  water  to  dissolve  out  the  green  salt.  The  violet  salt 
(cw-isomeride)  is  collected,  washed  with  water  and  alcohol,  and  dried. 
The  green  filtrate  gives  precipitates  with  metallic  salts,  which  give 
analytical  results  corresponding  with  a  mixture  of  dibromo-  and 
chlorobromo-salts.  (2)  Ohloroaquodiethylenediaminecobaltic  bromide 
is  heated  for  two  hours  at  110°,  whereby  a  mixture  of  the  cis-  and 
^•ems-chlorobromo-bromides  is  produced.  This  is  separated  as  in 
(1),  the  trans- nitrate  being  precipitated  from  the  green  filtrate  by 
ammonium  nitrate. 

The  trans -nitrate,  YN03,  forms  small,  light  green,  glistening  leaflets. 
The  trans-dithionate,  Y2S206,  and  trans -thiocyanate,  YSCX,  are 
prepared  from  the  green  filtrate  mentioned  above  by  double  decom¬ 
position  with  the  appropriate  alkali  salts ;  they  form  respectively 
glistening,  green,  flat  crystals,  and  a  light  green  precipitate.  The 
cis -bromide,  YBr,H20,  is  a  greyish-violet,  microcrystalline  salt;  the 
cis -nitrate,  YX03,  forms  dark  violet  needles,  and  the  cis -dithionate, 
Y2S2O0,  small,  violet  leaflets. 

When  the  cis-bromide  is  gently  warmed  with  concentrated  hydro¬ 
bromic  acid  until  a  solution  is  formed,  it  is  changed  into  trans- 
dibromodiethylenediaminecobaltic  bromide,  which  is  deposited  on 
cooling  in  cau ary-green  crystals. 

[X 

jj  q  Co  en2  X2. — Only 

the  cis-isomerides  have  so  far  been  obtained  ;  the  cold  aqueous  solu¬ 
tions  are  fairly  stable,  but,  on  heating,  complicated  changes  take 
place.  By  the  action  of  concentrated  aqueous  ammonia  on  the  ehloro- 
aquo-  and  bromoaquo-bromides,  hydroxochloro-  and  hydroxobromo- 
bromides  are  obtained. 

cis -Ohloroaquodiethylenediaminscobaltic  salts,  YX2,  where 
v  _  Cl  n 

Y  LH2°  GO  ^  ' 
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— The  sulphate,  YS04,1|H20,  is  prepared  by  heating  20  grams  of  trans- 
dichlorodiethylenediamineeobaltic  chloride  with  20  c.c.  of  water  until 
a  deep  blue  solution  is  obtained.  After  cooling,  and  keeping  for  one 
hour,  ammonium  sulphate  (10  grams)  is  added;  on  keeping  for  a 
further  twelve  hours,  bluish-red  crystals  of  the  sulphate  are  deposited, 
mixed  with  some  green  crystals  which  can  be  removed  by  shaking 
with  a  little  cold  water.  The  sulphate  dissolves  in  concentrated 
ammonia,  and  the  solution  gives  a  bluish-red  precipitate  of  chloro- 
amminediethylenediaminecobaltic  bromide  with  concentrated  hydro- 
bromic  acid.  The  chloride ,  YCI2,  and  the  bromide,  YBr2,H20,  are 
obtained  from  the  sulphate  by  interaction  with  the  respective  halogen 
acids.  The  former  is  microcrystalline,  and  the  latter  forms  small, 
crystalline  leaflets ;  both  are  reddish-violet  in  colour.  The  bromi de¬ 
nitrate,  YBrN03,  prepared  from  the  bromide  and  lithium  nitrate,  is 
reddish-brown  in  colour.  The  nitrite,  Y(N02)2,  from  the  chloride  and 
sodium  nitrite  gives  dark  violet  micro-crystals.  It  is  unstable, 
changing  to  cw-ehloronitrodiethylenediaminecobaltic  nitrite. 

[With  R.  Schmidt.] — cis -Bromoaquodiethylenediaminecobaltic  salts, 
Br  1 

YX2,  where  Y  —  pj  q  Co  en2  . — The  following  methods  are  given  for 

the  preparation  of  the  bromide,  YBr2,H20.  (1)  A  solution  of  neutral 

1  :  6-dichlorodiethylenediaminecobaltic  chloride  containing  nitric  acid  is 
heated  with  a  concentrated  solution  of  silver  nitrate  until  it  assumes  a 
Bordeaux-red  colour.  After  collecting  the  silver  bromide,  the  filtrate 
is  saturated  with  sodium  bromide,  first  filtering  off  any  more  silver 
bromide  which  may  be  formed.  After  a  few  hours  the  bromide  has 
deposited  as  a  violet,  microcrystalline  powder.  (2)  A  concentrated 
solution  of  the  ircros-dibromo-bromide  is  heated  at  40°  until  it  becomes 
violet  in  colour;  after  cooling,  it  is  saturated  with  sodium  bromide. 
Any  green  crystals  of  praseo-bromide  which  are  precipitated  with  the 
bromoaquo-bromide  are  removed  by  fractional  solution  in  ice-cold 
water,  the  praseo-bromide  being  the  lesser  soluble  salt.  (3)  A  solution 
of  tfraws-dibromonitrate  is  treated  similarly  to  the  dibromo- bromide, 
except  that  it  is  heated  over  the  bare  flame.  (4)  The  earbonato- 
chloride  or  bromide  is  treated  with  concentrated  hydrobromic  acid 
(D  «  1*4).  The  bromoaquo-bromide  is  separated  from  the  less  soluble 
cts-dibromo-bromide,  which  is  formed  at  the  same  time,  by  fractional 
solution.  (5)  cis-Diaquo-bromide  is  heated  at  40°  with  just  enough 
water  to  give  complete  solution  until  a  violet -coloured  solution 
is  obtained  ;  the  bromoaquo-salt  is  then  precipitated  with  sodium 
bromide. 


The  bromide  forms  dark  violet,  leaf-like  crystals.  By  double 
decomposition  with  sodium  nitrate  and  sodium  nitrite  respectively,  it 
gives  the  nitrate,  Y(N03)2,H20,  and  nitrite,  Y(N02)2,  as  bluish-violet, 
crystalline  powders.  When  triturated  with  Erdmann’s  salt, 
[(N02)4Co(NH3)2]NH4, 

it  gives  a  yellowish-green,  tetranitrodiamminecobalt  compound. 


Hydroxohalogeno- salts,  Co  A4JX. —  Hydroxochlorotetrammine- 


cobaltic  dtthionate. 


"HO 

d 


S206,  is  precipitated  as  a  violet-blue 
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salt  when  solid  chloroaquotetramminecobaltie  chloride  is  dissolved  in  a 
saturated  solution  of  sodium  dithionate  in  concentrated  ammonia, 
ammonium  dithionate  remaining  in  solution.  The  colour  corresponds 
with  that  of  the  cis-dichlorotetrammine  salts.  The  corresponding 

mo  ~i 

hydroxochlorodiethylenediaminecobaltic  bromide ,  ^  Co  en2  Br,  is 

obtained  as  a  brownish-violet,  crystalline  paste  when  chloroaquo- 
diethylenediaminecobaltic  bromide  is  treated  with  concentrated 
ammonia  ;  when  heated  with  concentrated  hydrogen  chloride,  this  salt 
gives  a  mixture  containing  a  little  1 :  6-dichloro-  with  much  1  :  2- 
dichloro-diethylenediaminecobaltic  chloride,  cis- Hydroxobromodiethyl- 

~H0 


enediaminecobaltic  bromide,  j  Co  en2JBr,  is  similarly  obtained  as  a 

brownish-violet  salt  from  the  bromoaquo-bromide  and  ammonia. 
When  warmed  with  a  little  water,  addition  takes  place  with  the 
formation  of  the  cis-hydroxoaquo-bromide  ;  similarly,  when  triturated 
with  concentrated  hydrobromic  acid,  the  cis-diaquo-bromide  is 
obtained. 

Chloroi&othiocyanatodiethylenediaminecobaltic  salts,  YX,  where 
Cl 


Y  = 


SON  Co  e°2 


-A  few  of  the  ircms-i3omerides,  which  were, 


however,  impure,  have  been  described  previously  (Abstr.,  1900,  i,  86). 
The  trans -thiocyanate,  YSCN,  is  obtained  by  precipitating  a  solution 
of  1  :  6-dichlorodiethyIenediaminecobaltic  chloride  with  potassium  thio¬ 
cyanate.  The  precipitate  consists  of  a  mixture  of  about  two-thirds  of 
the  trans-  and  one-third  of  the  cis-isomeride.  By  appropriate  treatment 
the  pure  trans isomeride  is  obtained  as  sparingly  soluble,  violet  leaflets. 
When  triturated  with  hydrobromic  acid,  it  gives  glistening,  bluish- 
violet  crystals  of  the  trans -bromide,  YBr,2H20.  This  salt  may  also 
be  prepared  from  praseo-chloride  (Abstr.,  1907,  i,  291).  With  sodium 
dithionate,  it  gives  bluisli-violet,  glistening  crystals  of  the  trans- 
dithionate,  Y2S2Ofl,  and  with  perchloric  acid,  violet  leaflets  of  the 
trans  -perchlorate,  YC104.  The  perchlorate  may  also  be  obtained 
directly  from  the  Zrans-dichlorothiocyanate  and  perchloric  acid. 

The  irans-isomerides  dissolve  readily  in  liquid  ammonia,  giving  red¬ 
dish-yellow  solutions  which  deposit  mixtures  of  the  stereoisomeric  iso- 
thiocyanatoammine  salts.  If  the  fmws-perehlorate  is  boiled  with 
sodium  nitrite  in  concentrated  aqueous  solution  until  a  reddish-brown 
colour  is  obtained,  the  solution  cooled,  and  ammonium  thiocyanate 
added,  an  isomorphous  mixture  of  the  1  :  6-chloroisothiocyanato-  and 
1  :  6-nitroisotliiocyanato-thiocyanates  is  precipitated.  If  the  solution 
is  boiled  until  brown  in  colour,  small  quantities  of  the  cis- nitroiso- 
thiocyanato-salt  crystallise  on  cooling.  On  heating  a  solution  of  trans- 
chloroisothiocyanato- bromide  with  potassium  thiocyanate  and  cooling, 
needles  of  the  <rans-diisothiocyanato-thiocyanate  separate,  and  from  the 
mother  liquor  small  quantities  of  the  cis-isomeride  can  be  obtained  ; 
oxidation  of  the  imns-salt  with  hydrogen  peroxide  gives  the  trans- 
diammine  salt. 

On  boiling  a  concentrated  solution  of  the  tfrans-chloroisothiocyanato- 
bromide  (1  mol.)  with  silver  nitrate  (3  mols),  filtering  from  silver 
bromide,  and  cooling,  light  violet,  slender  needles  of  an  additive  com - 
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pound, 


Cl 
AgSCN 


Co  en„ 


(N03)2,  are  obtained.  On  boiling  the  aqueous 


solution  of  this  salt,  silver  chloride  is  slowly  precipitated. 

cis-Chloroisolhiocyanatodiethylenediaminecobaltic  chloride ,  YC1,  is 
obtained  in  the  purification  of  the  £rans-thiocyanate  in  the  form 
of  bluish-red  needles.  It  is  purified  by  transformation  into  the  per¬ 
chlorate  and  precipitation  of  the  solution  of  this  salt  with  concentrated 
hydrochloric  acid.  By  double  decomposition  of  a  solution  of  the  per¬ 
chlorate  with  the  appropriate  salts  of  the  alkali  metals,  the  following 
compounds  were  obtained  :  cis - Dithionate,  Y2S206,H20,  brownish-red 
needles;  cis -nitrate,  YN03,  dark  bluish-red  needles;  cis  -sulphate, 
Y2S04,  violet-red  powder.  The  cis- bromide,  YBr,lJH20,  was  obtained 
from  the  chloride  by  interaction  with  hydrobromic  acid.  A  method 
of  preparation  of  the  efs-chloride  from  as-isotbiocyanatonitro-chloride 
by  interaction  with  hydrochloric  acid  is  also  given. 

The  action  of  hydrogen  peroxide,  liquid  ammonia,  potassium 
thiocyanate,  sodium  nitrite,  and  silver  nitrate  on  the  cis-salts  is  fully 
described. 

Bromoisothiocyanatodiethylenediaminecobaltic  salts,  YX,  where 
Br  1 

ri~  ~  -Both  series  of  isomerides  are  known,  but  the  cis- 


Y  = 


SON  Co  en2 


salts  are  difficult  to  isolate,  since  in  aqueous  solution  they  are  readily 
transformed  into  aquo-salts.  The  tfraras-isomerides  on  oxidation  with 
hydrogen  peroxide  under  certain  conditions  give  1  : 6-bromoamine 
salts,  and  under  other  conditions  1  : 6-dibromo-salts.  Hydrogen 
peroxide  completely  oxidises  the  thiocyanate  residue  of  the  cis- 
isomerides,  but  if  the  aqueous  solution  is  kept  some  time  before 
hydrogen  peroxide  is  added,  a  salt  of  the  aquo-series  is  formed,  which 
then  gives  rise  to  the  bromoammine  salt.  With  ammonia  both 
isomerides  give  a  mixture  of  cis-  and  ircms-fsothiocyanatoammine- 
diethylenediaminecobaltic  salts. 

The  trans -thiocyanate,  YSCN,  is  prepared  from  1  : 6-dibromo- 
diethylenediaminecobaltic  bromide  by  precipitation  with  potassium 
thiocyanate.  The  green  precipitate  and  mother  liquor  are  heated  until 
a  deep  red  solution  is  obtained.  On  cooling,  and  further  addition  of 
potassium  thiocyanate,  green,  glistening  needles  of  the  required  salt 
are  obtained.  Trituration  with  concentrated  hydrobromic  acid  gives 
dark  blue,  prismatic  crystals  of  the  tfrans-bromide,  YBr,2H20,  and  pre¬ 
cipitation  with  perchloric  acid,  the  trans  -perchlorate,  YC104,  as  dark 
blue,  almost  black,  slender  needles.  The  trans -dithionate,  Y2S206, 
forms  violet-blue  leaflets. 

Three  methods  of  preparation  of  the  cis -bromide,  YBr,  are  fully 
described,  namely,  from  1  : 6-dibromodiethyIenediaminecobaltic 
bromide,  1  :  2-aquozsothiocyanatodiethylenediaminecobaltic  dithionate, 
and  1  :  2-nitroisothiocyanatodiethylenediaminecobaItic  sulphate.  It 
forms  garnet-red,  glistening,  prismatic  crystals,  and  is  used  as  a 
source  of  preparation  of  the  other  salts  by  methods  involving  double 
decomposition.  The  cis -nitrate,  YNOs,  is  violet-brown  in  colour,  the 
cis -dithionate,  Y2S206,  brownish-red,  whilst  the  cis-sid,phate,  Y2S04, 
gives  reddish-lilac,  silky,  thin  leaflets. 
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iso Thiocyanatoaquodiethylenediaminecobaliic  salts,  YX2,  where 

v  tscn  ~  I 
Y  _[h20  Co  en2J‘ 

— Both  series  of  isomerides  have  been  obtained,  whereas  with  all  other 
acidoaquo-salts  it  has  been  possible  to  prepare  one  series  only,  either 
the  cis-  or  trans-.  The  salts  of  the  c?*s-series  are  yellowish- red  to 
crimson  in  colour,  whilst  those  of  the  fmws-series  are  violet ;  the 
former  are  obtained  from  the  stereoisomeric  chloroisothiocyanato-salts 
by  the  action  of  concentrated  ammonia,  and  the  latter  from  the  same 
salts  by  the  action  of  potassium  hydroxide. 

The  c\s-dithionate,  YS206,H20,  is  prepared  by  warming  1  :  6-chloro- 
isothiocyanatodiethylenediaminecobaltic  bromide  with  concentrated 
ammonia  until  a  red  solution  is  formed.  The  cooled  solution  is  then 


poured  into  absolute  alcohol,  the  precipitate  dried  on  a  porous  plate, 
dissolved  in  cold  water,  and  glacial  acetic  acid  added  to  the  solution 
until  a  precipitate  begins  to  form.  On  further  keeping,  orange-coloured 
needles  of  the  dithionate  separate.  With  potassium  thiocyanate  the 
solution  gives  a  crimson  precipitate  of  the  cis -thiocyanate,  Y(SCN)2. 
With  hydrogen  peroxide,  the  dithionate  gives  a  mixture  of  the  cis-  and 
iraws-chloroammine  salts;  with  concentrated  hydrochloric  acid,  cis- 
chloroisothiocyanato-salts ;  with  nitrous  acid,  cis-nitroisothiocyanato- 


diethylenediaminecobaltic  dithionate ,  ^ 


2S206,  in  the  form  of 


slender,  yellow  needles  ;  with  potassium  thiocyanate,  eis-dmothio- 
cyanato-salts.  With  silver  nitrate  and  perchloric  acid,  an  orange- 

coloured  additive  product ,  en2  ,  is  obtained. 


The  trans -bromide,  YBr2,2H20,  is  prepared  as  follows  :  1  :  6-chloro- 
isothiocyanatothiocyanate  dissolves  in  potassium  hydroxide  to  a  red 
solution  ;  on  cooling,  brownish-red  leaflets  of  1  : 6-hydroxoisothio- 

r  ho  ~i 

cyanato-thiocyanate,  g^,^Coen2  SCN,H20,  separate.  These  are  dis¬ 
solved  in  a  little  water,  excess  of  concentrated  hydrobromic  acid  added, 
and  the  solution  kept  over  sulphuric  acid  in  a  desiccator.  After  a 
few  days,  dark  red  crystals  of  the  required  bromide  separate.  From 
this  salt,  by  the  method  of  double  decomposition,  the  trans-i&io- 
cyanate,  Y(SCN)2,H20,  is  obtained  as  a  violet  precipitate,  the  trans- 
?iitrate,  Y(N03)2,H20,  as  bluish-red  needles,  and  the  trans -nitrite, 
Y(N02)2,  as  dark  violet-red  crystals.  On  the  addition  of  excess  of 
silver  nitrate  to  a  well-cooled  solution  of  the  nitrate,  bright  red 

r  h  o 

needles  of  an  additive  product,  I  Co  en2  (N03)4,H20,  are 

deposited. 

On  oxidation  with  nitric  acid  or  hydrogen  peroxide,  and  subsequent 
evaporation  with  concentrated  hydrochloric  acid,  the  trans -aquotso- 
thiocyanato-salts  give  only  irarcs-chloroaminine  salts. 

When  solid  sodium  nitrite  is  added  to  a  concentrated  solution  of 


1  : 6-isothiocyanatoaquo-nitrate  acidified  with  a  few  drops  of  acetic 
acid,  a  bright  red  precipitate  of  1  :  Q-nitriloisothiocyanatodiethylene- 

diaminecobaltic  nitrite,  YN02,H20,  where  Y  =  fsON  en2  » 
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produced ;  with  potassium  thiocyanate  the  solution  gives  red  needles 
of  the  1  : 6 -thiocyanate,  YSCN. 

Chloroamminediethylenediaminecobaltic  salts,  YX9,  where  Y  = 

Lei  n  .  i 

g-  Co  en2  . — The  isomerides  of  this  series  are  best  distinguished 

by  means  of  the  dithionates  ;  the  cis-dithionate  forms  thick  crystals, 
whilst  the  £r<ms-dithionate  crystallises  in  long,  glistening  needles. 
Both  series  of  salts  are  bluish-red  in  colour.  The  tfrans-salts  react 
very  quickly  with  liquid  ammonia,  forming  diammine  salts,  whereas 
the  cfs-isomerides  are  scarcely  acted  on.  Jorgensen  has  already 
prepared  a  number  of  the  cis-isomerides. 

The  best  method  of  preparation  for  the  ds-chloride,  YC12,  is  the 
trituration  of  1  :  6-dichlorodiethylenediaminecobaltic  chloride  with 
concentrated  ammonia.  The  green  salt  first  dissolves,  and  then  a  red 
paste  of  the  required  chloride  separates.  The  addition  of  solid  sodium 
perchlorate  to  a  solution  of  the  chloride  precipitates  long,  red  prisms 
of  the  cis -chloride-perchlorate,  YC1(C104)  ;  on  recrystallisation  from 
concentrated  hydrochloric  acid  it  is  transformed  into  the  chloride. 
The  cis -nitrite,  Y(N02)2,  forms  brick-red  crystals.  The  actions  of 
sodium  and  silver  nitrites,  of  potassium  thiocyanate,  and  of  liquid 
ammonia  on  the  ds-chloride  are  fully  described,  as  also  the  changes 
which  aqueous  solutions  of  the  ds-nitrite  undergo  on  warming. 

To  prepare  the  tr&Ks-chloride,  YC12,H20,  1  :  6-chloroisothiocyanato- 
diethylenediamineeobaltic  thiocyanate  is  oxidised  with  hydrogen 
peroxide  in  aqueous  solution  acidified  with  sulphuric  acid.  Precipita¬ 
tion  with  hydrochloric  acid  then  gives  a  chloride-sulphate,  which  is 
recrystallised  from  hydrochloric  acid  several  times,  and  the  aqueous 
solution  then  precipitated  with  barium  chloride  to  remove  the 
sulphuric  acid.  It  forms  bright  ruby-red  prisms.  It  may  also  be 
prepared  from  1  :  6-nitroammine  salts  by  heating  with  concentrated 
hydrochloric  acid,  and  from  1  :  6-dichloro-salts  by  the  action  of  a 
methyl-alcohol  solution  of  ammonia.  The  trans -chloride-perchlorate, 
YC1(C104),  is  prepared  from  1  :  6-chlorofsothiocyanatodiethylene- 
diaminecobaltic  perchlorate  by  a  method  similar  to  that  used  for  the 
chloride;  it  forms  bright  red,  glistening  leaflets  or  flat  needles.  The 
trans -chloride  hydrogen  sulphate,  YC1(HS04),  is  obtained  by  repeated 
evaporation  on  the  water-bath  of  1  : 6-nitroamminedithionate  with 
hydrochloric  acid ;  it  crystallises  in  thick,  ruby-red  plates.  The 
tr  a,ns-dithionate,  YS206,H20,  crystallises  as  bright  red,  slender  needles 
when  sodium  dithionate  is  added  to  a  solution  of  the  chloride- 


perchlorate.  The  dichromate,  nitrate,  and  nitrite  have  also  been 
obtained.  The  actions  of  sodium  and  silver  nitrites,  of  potassium 
thiocyanate,  and  of  liquid  ammonia  on  the  trans-c\\\ov'\ de-perchlorate 
are  fully  described,  as  also  the  changes  which  aqueous  solutions  of  the 
trans-nitrite  undergo  on  keeping  or  on  warming. 

Bromoamminediethylenediaminecobaltic  salts,  XX2,  where  Y  = 

|^jj^Coen2J. — Both  series  of  isomerides  have  been  prepared,  the 

cfs-isomerides  being  the  more  easily  obtained.  The  determination  of 


their  configuration  depends  on  the  formation  of  the  froms-isomerides 


from  ‘frems-bromoesothiocyanato-salts  by  oxidation  with  hydrogen 
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peroxide.  Both  series  are  very  similar  in  colour.  The  cis-dithionate 
/orms  short,  compact  crystals,  whilst  the  <ra«s-isomeride  gives  long, 
slender  needles  ;  also,  the  former  salt  readily  dissolves  in  concentrated 
hydrobromic  acid,  with  the  formation  of  the  bromide,  whereas  the 
latter  is  unaltered. 

[With  W.  E.  Boes.] — The  cis -bromide,  YBr2,2H20,  is  obtained  when 
moist  1  :  6-dibromodiethylenediaminecobaltic  bromide  is  treated  at  a 
low  temperature  with  ammonia  (1  :  1),  drop  by  drop,  until  the  green 
colour  changes  to  a  dark  violet.  At  higher  temperatures,  the  diammino- 
salt  is  produced,  owing  to  the  addition  of  a  further  molecule  of 
ammonia.  When  recrystallised  from  water,  it  forms  bundles  of 
reddish -violet,  glistening  needles;  when  precipitated  from  the  aqueous 
solution  by  the  addition  of  concentrated  hydrobromic  acid,  the 
anhydrous  salt,  YBr2,  is  obtained  as  dark  brownish-red  prisms  or 
needles.  It  may  also  be  prepared  (1)  by  the  action  of  ammonium  bromide 
on  tetraethylenediaminediaquotetroldicobalticobaltous  sulphate,  and 
(2)  by  the  action  of  hydrobromic  acid  on  1  :  2-nitroamminediethylene- 
diamiLecobaltic  salts  or  on  1  : 2-aquoamminediethylenediaminecobaltic 
salts.  By  appropriate  double  decomposition  the  following  salts  were 
obtained:  cis -bromide-nitrate,  YBr(N03),  as  reddish-violet  crystals; 
the  cis -dithionate,  YS206,  as  reddish-violet,  thin  leaflets ;  the  eis- 
platinochloride,  YPtCl4,  as  reddish-brown  leaflets.  The  cis -nitrate, 
Y(N08)2,  was  obtained  from  the  bromide  by  trituration  with 
concentrated  nitric  acid  as  dark  reddish-violet,  long,  rectangular 
columns. 

The  tra.ns-dithionate ,  YS206,  is  obtained  from  1  :  6-bromoisothio- 
eyanatodiethylenediaminecobaltic  bromide  by  oxidation  at  50°  with 
hydrogen  peroxide  in  aqueous  solution  acidified  with  acetic  acid,  and 
subsequent  precipitation  with  sodium  dithionate.  It  forms  bluish, 
rose-coloured,  slender  needles.  With  ammonium  iodide  the  solution 
gives  reddish-brown,  glistening,  flat  needles  of  the  trans-iodide, 
YI2,H20.  The  trans -bromide,  YBr2,H20,  was  prepared  from 
1  :  6-aquoamminediethylenediaminecobaltic  bromide  by  evaporation 
with  concentrated  hydrobromic  acid  on  the  water-bath.  It  forms 
large,  dark  reddish-violet  prisms,  and  serves  as  the  source  of  the 
trans -nitrate,  Y(N03)2,H20,  and  the  trans  -perchlorate,  Y(C104)2,  the 
latter  crystallising  in  violet  needles. 

Aquoaniminediethylenediaminecobaltic  salts,  YX3,  where 


Y 


Ho0  n 
H-N  Co  en2 


— Both  series  of  isomerides  have  been  prepared.  They  are  obtained  by 
the  action  of  potassium  hydroxide  or  of  freshly  precipitated  silver  oxide 
on  the'  stereoisomeric  chloroammine-  and  bromoammine-diethylene- 
diaminecobaltic  salts.  In  every  case,  partial  transformation  takes  place, 
so  that  a  mixture  of  the  isomerides  is  produced.  The  product  of  action 
of  the  alkali  is  an  hydroxoammine  salt,  the  aquoammine  salt  being 
produced  when  the  solution  is  acidified.  Potassium  hydroxide  produces 
a  greater  relative  transformation  than  silver  oxide  ;  more  trans- 
isomeride  seems  to  be  produced  at  low  than  at  ordinary  temperatures. 
The  mixture  of  the  isomerides  is  separated  by  taking  advantage  of  the 
fact  that  the  irartS'-aquoammine-bromide  is  much  less  soluble  in  dilute 
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hydrobromic  acid  than  the  cis-isomeride.  The  isomerides  can  be  dis¬ 
tinguished  from  each  other  (1)  by  transformation  into  the  ehloro- 
amminedithionate  (q.v.)  by  warming  with  hydrochloric  acid,  and 
subsequent  precipitation  with  sodium  dithionate  ;  (2)  by  warming  the 
aqueous  solution  to  which  sodium  nitrite  and  a  little  acetic  acid  has 
been  added  to  60 — 70°.  A  yellow  solution  is  produced,  which,  on  the 
addition  of  sodium  dithionate,  gives  an  insoluble  precipitate  if  the 
cis-isomeride  is  present,  or  a  precipitate  which  can  be  recrystallised 
from  water  if  the  fraws-isomeride  is  present. 

The  trans -bromide,  YBr3,H20,  forms  pale  brick-red  needles,  and  is 
used  as  the  source  of  other  salts,  methods  of  double  decomposition 
being  employed.  The  trans -iodide,  YI3,H20,  forms  brownish-red,  flat, 
prismatic  crystals;  the  trans -nitrate,  Y(N03)3,  crystallises  in  fire-red, 
glistening  prisms  ;  the  trans -platinichloride,  Y2(PtCI6)3,2H20,  gives 
small,  dark,  brownish-red  crystals,  and  the  trans -platinochloride, 
Y2(PtCl4)3,2H20,  forms  slender,  light  brown  crystals. 

The  cis -bromide,  YBr3,H20,  forms  clumps  of  small,  red  crystals. 

The  diisothiocyanatodiethylenediaminecobaltic  salts,  YX,  where  Y  = 
[(SCN)2  Co  en2],  have  already  been  described  (compare  Braunlich, 
Abstr.,  1900,  i,  86).  Their  true  configuration  has  now  been  deter¬ 
mined  as  follows.  By  violent  oxidation  with  concentrated  nitric  acid 
and  subsequent  evaporation  with  hydrochloric  acid,  the  £mws-isomerides 
give  mainly  rfrans-chloroammine  salts,  together  with  some  trans- 
diammine  salts  ;  oxidation  with  hydrogen  peroxide  gives  only  the 
latter  salts.  Under  the  same  treatment  the  cis-isomerides  give 
respectively  fram-dichloro-salts,  together  with  a  little  cis-chloro- 
ammine-salt,  and  eis-chloroammine  salt.  On  oxidation  with  chlorine 
the  irans-isomerides  give  fraws-diammine  salts,  and  the  cis-isomerides, 
trans- d  ichlor  o-salts. 

[With  C.  Rix.] — A  new  method  of  preparing  the  cis-salts  is  as 
follows  :  1  :  2-nitrosoisothiocyanatodiethylenediaminecobaltic  thiocyan¬ 
ate  is  evaporated  with  hydrochloric  acid,  whereby  pure  cis-diiso- 
thiocyanatodiethylenediaminecobaltic  chloride,  YCI,^H20,  is  obtained. 

The  solubilities  at  25°  of  the  various  salts  in  grams  per  50  c.c.  of 
water  containing  acetic  acid  are  as  follows  :  chloride,  0*2766  ;  bromide, 
0*1996;  iodide  (at  24°),  0*465  ;  nitrate,  0*1968  ;  thiocyanate,  0*1860. 

Stereoisomeric  diamminediethylenediaminecobaltic  salts,  YX3,  where 
Y  =  [(NH3)2  Co  en2],  have  already  been  described  (Abstr.,  1907,  i,  290), 
but  the  wrong  configuration  has  been  assigned  to  them  ;  those  which 
were  formerly  characterised  as  cts-compounds  are  now  found  to  be  the 
raws-isomeri d es,  and  vice-versa.  The  evidence  for  this  is  based  on 
their  relation  with  the  dmothiocyanato-  and  rsothiocyanato-ammine- 
salts,  which  has  already  been  indicated,  and  on  the  resolution  of  the 
c?s-compounds  into  the  optically  active  isomerides.  The  tfrans-salts  are 
sparingly  soluble,  whilst  the  eis-salts  are  readily  soluble.  A  new 
method  of  preparation  is  described,  by  the  oxidation  of  the  isothio- 
cyanatoamminediethyienediaminecobaltic  salts  with  hydrogen  peroxide 
in  the  presence  of  halogen  acid. 

[With  R.  Samanek.] — Mixtures  of  the  two  series  of  salts  have  also 
been  obtained  by  the  action  of  liquid  ammonia  on  the  following  com¬ 
pounds  :  1  :  6-dichloro-,  1 : 6-dibrorao-,  and  1 :2*dibromo-diethylene- 
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diaminecobaltic  salts;  1  :  6-chloro immine-,  1  :  6-  and  1  :  2-bromo- 
ammine-diethylenediamineeobaltic  salts.  The  separation  of  the 
isomerides  can  be  brought  about  by  taking  advantage  of  the  fact 
that  the  bromide  of  the  trans- series  is  only  sparingly  soluble  in 
hydrobromic  acid,  whereas  the  cis-bromide  is  readily  soluble ;  or, 
better  still,  by  precipitation  of  concentrated  solutions  of  the  salts  with 
sodium  dithionate,  whereby  the  tframs-dithionate  is  obtained,  it  being 
practically  insoluble  in  water;  from  the  mother  liquor  the  cis-periodide 
is  precipitated  by  the  addition  of  a  solution  of  iodine  in  hydriodic  acid, 
and  by  trituration  of  this  salt  with  sodium  thiosulphate  the  cis-iodide 
is  obtained. 

In  all  reactions  leading  to  the  formation  of  diammine  salts,  the 
cis-isome  rides  are  formed  in  preponderating  amount.  If  the  action  of 
ammonia  on  the  1  :  6-dichloro-salts  is  not  sufficiently  energetic,  some 
1  :  2-chloroammine  salt  is  formed. 

iso Thiocyanatoamminediethylenediaminecobaltic  salts,  YX2,  where 

rscN  i 

Y  =  jj  Co  en2  . — The  two  series  of  isomerides  have  been  obtained, 

and  are  very  important,  because  of  their  genetic  relations  with  other 
series,  in  the  determination  of  configurations,  etc.  A  mixture  of  both 
isomerides  is  always  obtained  in  their  preparation,  no  matter  whether 
1  :  2-chloro-,  1  :  2-bromo-,  or  1  :  6-chloro-,  1  :  6-bromo-isothiocyanato- 
diethylenediaminecobaltic  salts  are  used  to  obtain  them  by  inter¬ 
action  with  liquid  ammonia.  The  relative  proportion  of  the  isomerides 
produced  is  not  independent  of  the  nature  of  the  ionogenic  radicle  in 
the  salt  used. 

The  cis-  and  bnms-thiocyanates,  Y(SCN)2,  are  obtained  by  dissolv¬ 
ing  1  :  6-chlorof5othiocyanatodiethylenediaminecobaltic  thiocyanate  in 
liquid  ammonia  and  allowing  the  solution  to  evaporate  at  the  ordinary 
temperature.  The  residue  is  dissolved  in  water  containing  acetic  acid, 
and,  on  keeping,  the  irrms-thiocyanate  is  deposited  as  slender,  glisten¬ 
ing,  reddish- orange  needles ;  the  cis- thiocyanate  is  precipitated  from 
the  mother  liquors  by  the  addition  of  much  potassium  thiocyanate  in 
the  form  of  reddish-brown,  crystalline  crusts.  By  appropriate  double 
decomposition  the  following  salts  were  obtained  :  cis -dithionate,  YS206, 
brilliant,  orange-red  leaflets;  cis -iodide,  YI2,  short,  columnar,  reddish- 
brown  crystals  ;  trans-ioofo'cZe,  YI2,H20,  small,  brick-red  prisms.  The 
tY&ns-bromide-dithionate ,  Y2Br2(S206),2H20,  was  prepared  by  trituration 
of  the  thiocyanate  with  hydrobromic  acid  and  subsequent  precipitation 


with  sodium  dithionate  ;  it  forms  brownish-red,  prismatic  crystals. 
With  silver  nitrate  the  cis-dithionate  gives  glistening,  yellow  crystals 

r  H  N  IS  o 

of  an  additive  product ,  AgSCN  eB2  whilst  the  trans- per¬ 

chlorate,  prepared  from  the  thiocyanate  and  perchloric  acid,  gives 

r  h  n  i 

yellow  needles  of  the  additive  product,  SOJS”  eD2  (^03)4. 

A  detailed  account  is  given  of  the  action  of  oxidising  agents  and  of 
potassium  thiocyanate  on  the  cis-  and  irarcs-isomerides. 
Nitratoamminediethylenediaminecobaltic  salts,  YX^,  where 

Y=  Co  eD2j> 
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are  obtained  by  the  evaporation  of  the  stereoisomerie  aquoammine- 
diethylenediaminecobaltic  nitrates  with  concentrated  nitric  acid.  In 
the  preparation  of  the  ircms- isomeride  from  the  1  : 6-aquoammine  salt, 
some  cis-isomeride  is  formed  at  the  same  time,  but  the  two  are  readily 
separated  by  taking  advantage  of  the  fact  that  the  c?'s-dithionate 
is  almost  insoluble  in  water.  Their  configuration  is  determined  by 
evaporation  with  concentrated  hydrochloric  acid,  which  gives  the  corre¬ 
sponding  chloroatnmice  salts.  Liquid  ammonia  gives  a  mixture  of 
the  stereoisomerie  diammine  salts. 

The  cis -nitrate,  Y(N03)2.  forms  small,  glistening, 'orange-red  crystals  ; 
the  cis -dithionate.  YSo0|3,H20,  is  an  orange-coloured  powder.  The 
trans -dithionate,  YS.,06,  crystallises  in  orange-coloured  needles. 

[With  W.  E.  Boes]. — Nitroamminediethylenediaminecobaltic  salts, 
r  xr  1 

Both  series  of  isomerides  have  been 


YX2,  where  Y  = 


^2^  C0  en 

H  N  Vj°  ens 


prepared,  and  are  distinguished  from  each  other  by  the  fact  that  the 
cis-salts  are  much  more  soluble  than  the  iraws-salts,  this  difference 
being  especially  marked  in  the  dithionates.  The  configuration  is  best 
decided  by  evaporation  of  the  salt  to  dryness  with  hydrochloric  acid, 
solution  of  the  residue  in  water,  and  precipitation  with  sodium 
dithionate  of  the  chloroamminediethylenediaminecobaltic  dithionate, 
the  cis-  and  irems-isomerides  of  which  are  very  characteristic. 

The  cis -bromide,  YBr2,  is  obtained  by  adding  an  excess  of  a 
saturated  solution  of  sodium  nitrite  to  a  saturated  (at  25°)  solution 
of  1  :  2-aquoamminediethylenediaminecobaltic  bromide,  acidifying 
with  acetic  acid,  and  warming  at  40°  until  the  solution  becomes 
orange-yellow  in  colour.  After  keeping  for  twenty-four  hours  a 
precipitate  consisting  of  a  mixture  of  the  bromide  and  nitrite  is 
deposited  ;  it  is  dissolved  in  water,  and  the  solution  saturated  at  35° 
with  potassium  bromide.  On  cooling,  large,  dark  yellow  plates  of  the 
bromide  are  obtained.  The  following  salts  were  obtained  from  the 
bromide,  for  the  most  part  by  the  usual  methods  of  double  decomposi¬ 
tion.  The  cis  -chloride,  YC12,  forms  orange-yellow  prisms  or  else  a 
microcrystalline  precipitate ;  the  cis -iodide,  Yrs,  crystallises  in 
reddish-brown  needles  ;  the  cis -nitrate,  Y(N03)2,  in  flat,  tabular,  or 
needle-shaped  crystals.  The  cis -dithionate,  YS206,  forms  small,  golden- 
yellow  leaflets,  whilst  the  cis- sulphate,  YS04,  crystallises  in  long, 
radiating,  light  yellow,  prismatic  needles.  The  cis -bromide-nitrate, 
YBr(N03),  is  prepared  by  the  gradual  addition  of  concentrated  nitric 
acid  to  a  well-cooled  solution  of  the  nitrate;  it  forms  large,  glistening, 
reddish-brown  prisms. 

The  following  methods  of  preparation  of  the  cis-isomerides  are  also 
described:  (1)  By  the  action  of  silver  nitrite  on  1  : 2-chloroammine- 
diethylenediauiinecobaltic  chloride.  (2)  By  the  action  of  ammonia 
on  1  :  6-dinitrodiethylenediaminecobaltic  salts.  (3)  By  oxidation  of 
1  :  2-nitrofsothiocyanatodiethylenediaminecobaltic  salts. 

The  trans -nitrate,  Y(N03)2,|H20,  is  prepared  by  dissolving 
1  :  6-nitronitratodiethylenediammecobaltic  nitrate  in  liquid  ammonia, 
and  allowing  the  solution  to  evaporate  spontaneously.  The  residue  is 
recrystallised  from  water,  whereby  a  mixture  of  large,  dark  brown 
plates  and  small,  light  yellow  crystals  is  obtained,  which  are 
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mechanically  separated.  The  latter  crystals  consist  of  1  :  6  dinitro- 
nitrate,  whilst  the  former  are  the  required  £rcms-nitrate,  and,  after 
further  recrystallisation,  are  obtained  as  flat,  rhombic  tablets.  By 
appropriate  double  decomposition,  the  nitrate  yielded  the  following 
salts :  the  trans -iodide,  YI2,H20,  as  brown,  glistening,  prismatic 
crystals  ;  the  trans -bromide,  YBr2,  as  thick,  short,  columnar  or 
tabular,  dark  brown  crystals;  the  tv&xiH-thiocyanate,  Y(SCN)2,  as 
thick,  glistening,  brosvnish-yellow  plates;  the  trans -dithionate, 

YS206,H20, 

as  long,  glistening,  fluted  prisms.  This  latter  salt  was  also  obtained 
from  a  solution  of  the  tfrcms-chloride,  prepared  by  the  interaction 
of  1  :  6  -  chloronitrodiethylenediaminecobaltic  chloride  and  liquid 
ammonia. 

The  solubilities  of  the  various  ^rans-salts,  expressed  in  grams  of  salt 
per  10  c.c.  of  water  at  27°,  are  :  nitrate,  2‘827  ;  thiocyanate,  l-458  ; 
bromide  (at  26°),  06867  ;  iodide,  0‘7707. 

Nilroisothiocyanatodiethylenediaminecobcdtic  salts,  YX,  where  Y  = 


-o2n 

SON 


Co  en2 


. — The  salts  of  the  fnms-series  are  more  easily  soluble 


than  the  cis-isomerides,  the  sulphates  showing  the  greatest  difference 
in  solubility.  There  is  also  a  marked  difference  in  the  colour  of  the 
salts,  the  cis-com pounds  being  brownish-yellow,  whilst  the  trans- 
compounds  are  dark  brown. 

The  following  reactions  are  different  in  the  two  series.  Hydrogen 
peroxide  partly  oxidises  the  cfs-salts  to  cis-nitroammine-salts,  and 
partly  oxidises  the  thiocyanate  group  completely  away  ;  the  Oaris-salts, 
under  similar  conditions,  give  only  Z?’cms-nitroaquo-salts,  the  thio¬ 
cyanate  group  being  split  off  completely.  On  heating  with  concentrated 
hydrochloric  acid,  the  cfs-isomerides  give  the  cis-chloroisothiocyanato- 
salts,  whereas  the  imrts-isomerides  are  not  affected  by  the  same  treat¬ 
ment.  On  oxidation  with  nitric  acid  and  subsequent  evaporation  with 
hydrochloric  acid,  the  cis-salts  give  1  :  6-dichloro-salts,  whilst  the 
tfrems-salts  give  1  :  6-chloronitro-salts. 

[With  C.  Bix.] — The  cis -chloride,  YC1,H20,  is  obtained  by  intra¬ 
molecular  transtormation  from  1  :  2-chloronitrodiethylenediamine- 
cobaltic  thiocyanate,  a  solution  of  which  in  water  containing  acetic  acid 
is  evaporated  to  half  its  volume.  The  red  colour  changes  to  brown,  and 
on  cooling  brownish-yellow  needles  of  the  cis-chloride  deposit  contain¬ 
ing  2HaO,  but  1H20  is  lost  in  a  desiccator  over  calcium  chloride. 
The  chloride  serves  for  the  preparation  of  the  other  salts,  for  the  most 
part  by  the  method  of  double  decomposition.  The  cis -bromide,  YBr, 
forms  light  brown,  nodular  crystals  ;  the  cis  -iodide,  YI,  crystallises  in 
brown  prisms  ;  the  cis -sulphate,  Y2S04,  forms  yellow,  glistening  scales  ; 
the  cis -nitrate,  YN03,  forms  brown,  thick  crystals  ;  and  the  cis  -thio¬ 
cyanate,  YSCN,  crystallises  in  brown  leaflets.  The  cfs-sulphate  may 
also  be  obtained  by  heating  a  solution  of  cis-ehloroisothiocyanato- 
diethylenediaminecobaltic  chloride  with  sodium  nitrite  and  subsequent 
precipitation  with  ammonium  sulphate.  The  cis-thiocyanate  is  also 
prepared  by  heating  a  solution  of  the  cis-chloronitro-chloride  with 
potassium  thiocyanate. 

[With  N.  Goslings.] — The  trans -thiocyanate,  YSCN,  is  obtained  as 
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brown,  prismatic  crystals  when  potassium  thiocyanate  is  added  to  a 
solution  of  1  :  6-chloronitrodiethylenediaminecobaltic  nitrate.  Methods 
are  also  described  for  its  preparation  by  the  action  of  potassium  thio¬ 
cyanate  on  nitratonitrodiethylenediaminecobaltic  thiocyanate  and  on 
1  :  6-nitroamminediethylenediaminecobaltic  nitrate.  The  trans- chloride, 
YC1,H20,  is  obtained  as  reddish-brown,  tabular  crystals  by  dissolving 
the  thiocyanate  in  concentrated  hydrochloric  acid  and  precipitation 
with  alcohol ;  the  other  salts  are  prepared  from  it  by  appropriate 
double  decomposition.  The  trans -bromide,  YBr,H20,  forms  brown, 
tabular  crystals;  the  trans -iodide,  YI,  crystallises  in  glistening, 
brown,  irregular  leaflets  ;  the  trans -nitrate,  YN03,H20,  forms  brown 
plates,  as  also  does  the  trans-mirife,  YN02,H20.  With  silver  nitrate 
the  £nm«-nitrate  gives  long,  yellow  needles  of  an  additive  compound, 

[Ag0™  Co  e%]  (N0A- 

Dinitrotetramminecobaltic  salts,  YX,  where  Y  =  [(N02)2Co(NH3)4]. — 
[With  L.  Cohn.] — By  the  addition  of  rubidium  nitrate  to  a  solution  of 
the  crs-nitrate  (flavonitrate),  a  rubidium  double  nitrate,  YN03,RbN03, 
is  obtained  as  brown,  rhombic,  tabular  crystals.  It  is  analogous  with 
the  potassium  double  nitrate  already  prepared  by  Jorgensen. 

Dinitrodiethylenediaminecobaltic  salts,  YX,  where 
Y  =  [(02N)2  Co  enj. 

A  number  of  the  stereoisomerides  have  been  described  previously  as 
dinitrito-salts  (Abstr.,  1901, i, 511) ;  the  true  dinitrito-salts  wereprepared 
later  (Abstr.,  1907,  i,  291).  It  has  been  found  that  the  cis-nitrate  is 
transformed  into  the  £rans-nitrate  when  its  aqueous  solution  is  heated. 
The  cis -thiocyanate,  YSCN,  is  obtained  from  the  cis-nitrate  by  precipi¬ 
tation  with  potassium  thiocyanate  ;  it  forms  glistening,  yellowish- 
brown,  tabular  crystals.  The  trans -thiocyanate,  YSCN,  forms  orange- 
yellow,  glistening,  thick  crystals.  The  trans -hydrogen  sulphate,  Y H  S04, 
has  been  prepared  from  the  iodide  by  interaction  with  silver  oxide  and 
subsequent  neutralisation  with  sulphuric  acid  ;  it  forms  glistening, 
yellowish-red  needles. 

Stereoisomeric  chloronitrodiethylenediaminecobaltic  salts, 


'  Cl  n 
0  N  Co  en2 


X, 


have  already  been  described  (Abstr.,  1901,  i,  512).  It  has  since  been 
found  that  the  <nm«-salts  can  be  exposed  to  the  action  6f  concentrated 
hydrochloric  acid  for  a  long  time  without  effect,  whilst  the  cis-salts 
rapidly  give  1  :  2-  and  1 :  6-dichloro-salts. 

trans  -  NitronitratodiethylenedAaminecobaltic  salts,  YX,  where 

. — Only  the  nitrate,  YN03,  has  been  obtained.  It 

is  prepared  by  the  oxidation  of  1  : 2-dinitrodiethylenediaminecobaltic 
nitrate  with  concentrated  nitric  acid,  and  forms  glistening,  chamois- 
coloured  crystals.  By  precipitation  of  the  aqueous  solution  with 
concentrated  nitric  acid,  an  acid  nitrate,  YN03,HN03,  is  obtained. 


02X  n 

lo'n  Co  e“> 


trans -Nitroaquodiethylenediaminecobaltic  salts,  YX2,  where 
-The  sulphate,  YS04,  is  obtained  as  follows  :  2-8 


Y  = 


02N  n 
BLO  C°  e"! 


grams  of  solid  ammonium  sulphate  are  added  to  a  solution  of  4  grams 


ORGANIC  CHEMISTRY. 


1.  95 


of  1  : 6-nitronitrato-diethylenf'diaminecobaltic  nitrate  in  10  c.c. 
water,  and  then  alcohol  added  until  no  further  precipitate  forms, 
crystallises  in  orange-coloured  needles.  No  other  salts  could 
obtained,  owing  to  their  great  solubility. 

Dichloroethylenediaminediamminecobaltic  salts,  YX,  where 


of 

It 

be 


CLCo 


(NH3)2 


— Both  series  of  stereoisomerides  have  been  obtained.  The  method 
of  preparation  is  briefly  as  follows  :  By  warming  trinitrotri- 
amminecobalt  with  ethylenediamine,  trinitroethylenediamineammine- 
cobalt  is  obtained 


(NO!)3Co(NH3)3  +  en  =  (N02)3Co  ^  +  2NH3. 

By  heating  with  concentrated  hydrochloric  acid,  the  latter  salt  is 
transformed  into  dichloroaquoethylenediamineamminecobaltic  chloride, 

TTCj2  Co  I  Cl,  of  which  1  gram  is  then  dissolved  in  25%  ammonia 
_rL2L)  JNrlgJ 

c.c.).  After  five  minutes,  3’5  c.c.  of  concentrated  hydrochloric 
acid  are  added  to  the  solution,  which  is  then  heated  until  it  becomes 
greenish-blue  in  colour.  On  cooling,  green  crystals  of  the  trans- 
chloride,  YC1,|H20,  are  deposited,  from  which,  by  the  method  of 
double  decomposition,  the  following  salts  were  obtained,  generally  as 
green  precipitates :  tvaxis-nitrate,  YN03 ;  tr  sms-iodide,  YI  ;  trans- 
bromide,  YBr ;  trans -thiocyanate,  YSCN ;  trans -hydrogen  sulphate, 
YHS04,H20 ;  txa.r\&-dithionate,  Y2S206.  The  iodide  is  sensitive  to 
light. 

The  czs-isomerides  were  prepared  from  the  fraws-compounds  as 
follows  :  By  heating  a  solution  of  the  Jrans-chloride  with  potassium 
carbonate  until  the  colour  had  changed  to  red,  and  then  cooling,  garnet- 
red  crystals  of  carbonatoelhylenediaminediamminecobaltic  chloride, 

were  obtained.  By  treating  this  compound  with  concentrated  hydro¬ 
chloric  acid  in  the  cold,  a  solution  of  the  required  cis-chloride  was 
obtained,  from  which,  on  the  addition  of  ammonium  bromide,  the  cis- 
bromide,  YBr,  was  deposited  as  a  bluish-violet  precipitate.  The 
cis -dithionate,  Y2S206,  is  a  violet  precipitate  obtained  from  a  solution  of 
the  bromide  by  the  addition  of  sodium  dithionate. 

[With  G.  Lindenberg.] — Diacidoditrimethylenediaminecobaltic  salts, 
[X2Co  (tn)2]X. — Only  the  1  :  6-dinitro-  and  1  :  6-dichloro-salts  have  so 
far  been  prepared.  The  1  :  6-dichloro-salts  are  distinguished  from  the 
corresponding  diethylenediamine  salts  by  their  ready  hydration 
(formation  of  aquo-salts)  in  aqueous  solution.  The  neutral,  green 
solution  of  a  dichloroditrimethylenediamine  salt  rapidly  becomes  violet 
in  colour  ;  the  addition  of  concentrated  hydrochloric  acid  restores  the 
green  colour. 

Carbonato-salts  have  been  prepared  from  the  1  :  6-dichloro-salts, 
but  could  not  be  made  to  furnish  the  stereoisomeric  1  :  2-dichloro- 
salts. 

tr&ns-Dinitroditrimethylenediaminecobaltic  salts,  YX,  where 
Y  =  [(N02)2  Cotn2]. 
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— The  nitrite,  YN02,is  obtained  by  heating  potassium  cobaltinitrite  with 
trimethylenediamine  in  aqueous  solution.  It  forms  large,  thick, 
yellowish-brown,  pleochroic,  rhombic  crystals.  The  bromide, 

YBr,H20, 

and  the  iodide,  YI,2H20,  are  obtained  from  the  nitrite  by  interaction 
with  potassium  bromide  and  iodide  respectively,  the  former  as 
brownish-yellow,  monoclinic  crystals,  and  the  latter  as  yellow  to 
yellowish-green,  pleochroic,  rhombic  prisms.  The  chloride,  YC1,H20, 
and  nitrate,  YN03,  are  best  obtained  from  the  iodide  by  interaction 
with  silver  chloride  and  nitrate  respectively;  the  former  gives  light 
to  dark  brown,  pleochroic,  monoclinic  crystals,  and  the  latter  rhombic 
plates. 

1  :  (j-Dichloroditrimethylenediaminecobaltic  chloride ,  [Cl2  Co  tn9]Cl,  is 
obtained  by  heating  the  dinitronitrite  with  hydrochloric  acid  ;  a  green 
solution  is  obtained,  which,  on  cooling,  deposits  green,  prismatic, 
columnar  crystals.  The  solution  is  turned  red  by  sodium  hydroxide 
and  ammonia,  and  gives  characteristic  precipitates  with  the  bromide, 
iodide,  thiocyanate,  permanganate,  ferrocyanide,  ferricyanide,  or  nitrate 
of  potassium,  and  with  sodium  thiosulphate.  Hydrogen  sulphide 
precipitates  cobalt  sulphide.  Potassium  platinichloride  gives  green 
crystals  of  the  platinichloride,  [Cl2  Co  tn2]2PtCI6. 

Carbonatoditrimethylenediaminecobaltic  chloride,  [C03  Co  tn2]Cl,H20, 
was  obtained  by  heating  a  solution  of  the  1  :  6-dichloro-chloride  with 
sodium  carbonate  until  it  became  bluish-red  in  colour.  The  addition 
of  alcohol  precipitated  a  white  salt,  and  the  red  solution  remaining 
deposited  the  required  chloride  in  red,  needle-shaped  crystals.  By 
interaction  with  hydrogen  chloride,  no  matter  under  what  conditions, 
the  green  1  :  6-dichloro-chloride  was  always  obtained.  T.  S.  P. 

Optically-active  Compounds  of  Cobalt  and  Chromium. 
Alfred  Werner  (Arch.  Sci.  Phys.  Nat.,  1911,  [iv],  32,  457 — 467). — 
A  general  account  is  given  of  results  which  have,  for  the  most  part, 
been  already  published  (Abstr.,  1911,  i,  613,  838,  960;  this  vol., 
i,  10).  In  addition,  the  author  mentions  that  optically-active  com¬ 
pounds  r of  the  tetraethylenediamine-fx-aminoperoocodicobalt  and  tetra- 
ethylenediamine-/j.-amino-ol-dicobalt  series  have  been  obtained.  The 
rotations  of  the  compounds  of  the  first  series  are  very  large,  the  nitrate 
of  the  first  series  having  a  specific  rotation  of  840°,  which  corresponds 
with  a  molecular  rotation  of  about  6000°. 

From  a  consideration  of  the  results  hitherto  obtained  it  follows  that 
the  sign  of  the  rotation  is  not  connected  with  the  configuration  of  the 
diethylenediamineeobaltic  radicle.  This  is  well  shown  by  the  fact  that 
£-tetraethylenediamine-/i  aminoperoxodicobalt  salts  furnish  d-tetra- 
ethylenediamine-/x.-amino-ol-dicobalt  salts  on  reduction  : 

IV  *NBT  •  111 
en2C°  2  Co  en2 

•u2* 

Also,  Z-chloroisothiocyanatodiethylenediaminecobaltic  salts  and 
d-chloronitrodiethylenediaminecobaltic  salts  both  give  rise  to  d-nitro- 
isothiocyanatodiethylonediaminecobaltic  salts  by  interaction  with 
sodium  nitrite  and  potassium  thiocyanate  respectively. 


X, 


— 


en9  Co 


•NH, 


OH 


2  Co  en„  X. 
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An  examination  of  the  compounds  hitherto  prepared  shows  that  it 
is  not  always  the  isomeride  of  the  same  sign  of  rotation  which 
gives  the  least  soluble  salt  with  e£-bromocamphorsulphonic  acid. 

T.  S.  P. 

Preparation  of  Acid  Chlorides  from  Two  or  More  Molecules 
of  Carbamide  Chloride  by  Elimination  of  Hydrogen  Chloride. 
Vereinigte  Chininfabriken  Zimmer  &  Co.  (D.R.-P.  238961). — When 
carbamide  chloride  is  heated  in  the  absence  of  moisture  either  with  or 
without  a  solvent,  two  or  more  molecules  condense  with  evolution  of 
hydrogen  chloride. 

A llophanic  chloride,  NH2*CJON’H*COC1,  a  fuming,  colourless,  readily 
decomposable  powder,  which  reacts  energetically  with  water  according 
to  the  equation:  NHa*CO*NH*COCl  +  H20  =  C0(NH2)2  + C02  +  HC1, 
was  thus  obtained  at  30°,  whilst  at  about  100°  three  molecules 
combined,  yielding  hiuretcarboxyl  chloride,  C2H4N302*C0C1,  a  colour¬ 
less,  non-fuming  powder,  decomposed  by  water  with  elimination  of 
hydrogen  chloride  and  carbon  dioxide:  C2H402N3*C0C1  +  H20  = 

HC1  +  co2  +  nh2-co-nh*co-nh2.  p.  m.  g.  m. 

Hypochlorous  [  Acid  and]  Amides.  Etienne  Boismenu  ( Compt . 
rend.,  1912,  154,  1482—1484.  Compare  Abstr.,  1911,  i,  957).— 
The  action  of  an  aqueous  solution  of  hypochlorous  acid  on  amides  at 
0°  gives  rise  to  monochloro-  or  dichloro-amides,  according  to  the 
proportion  of  amide  and  of  water  employed.  The  dichloro-derivatives 
are  yellow  liquids,  the  stability  of  which  diminishes  as  the  molecular 
weight  increases.  On  treatment  with  amides,  they  yield  monochloro* 
derivatives. 

Acetyldichloroamide,  CH3’C0*NC12,  has  an  odour  of  chlorine,  and  is 
insoluble  in  water.  It  decomposes  above  0°,  depositing  crystals  of  acetyl- 
chloroamide.  Fropionyldichloroamide  and  formyldichloroamide  have 
also  been  prepared.  The  latter  is  very  explosive,  and  must  be  kept  in 
well  cooled  vessels  (compare  Mauguin,  Abstr.,  1909,  i,  892). 

w.  o.  w. 

Cobalt  Thiocyanates,  and  the  Cause  of  the  Colour  Changes 
in  Cobalt  Salts.  Arthur  Hantzsch  and  Yuji  Shibata  ( Zeitsch . 
anorg.  Chem.,  1912,  73,  309- — 324). — Cobaltous  thiocyanate  is  largely 
bimolecular  in  urethane  solution  at  49°,  but  almost  completely  uni- 
molecular  in  alcoholic  solution  at  78°.  The  existence  of  complex  ions 
in  the  alcoholic  solution  is  shown  by  the  method  used  by  Donnan  and 
Bassett  (Trans.,  1902,  81,  944).  The  absorption  spectra  show  the  blue 
cobalt  band,  and  a  broad  band  in  the  ultra-violet  with  its  maximum  at 
1/A  3400  and  minimum  at  1/A  3850.  The  absorption  is  slightly 
increased  at  55°  and  80°.  Beer’s  law  is  departed  from  at  considerable 
dilutions. 

The  colour  of  the  blue  solution  is  attributed  to  the  presence  of  the 
complex  salt,  Co(SCN)4Co,  in  confirmation  of  which  it  is  noted  that 
the  compound,  Co(SCN4)Me2,  is  blue.  The  salt,  Co(SCN)4K2,  is  blue, 
but  its  spectrum  in  absolute  alcohol  is  practically  identical  with  that 
of  cobalt  thiocyanate,  indicating  dissociation  into  its  components. 
Amyl  alcohol  gives  an  almost  identical  solution,  whilst  moist  ether 
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contains  the  salt  in  an  almost  undissociated  condition.  The  action  of 
alcohols  in  promoting  dissociation  is  attributed  to  the  formation  of  the 
known  alcoholates  of  cobalt  thiocyanate.  The  decomposition  is  still 
more  pronounced  in  aqueous  solution,  but  is  lessened  by  the  addition 
of  potassium  thiocyanate. 

The  blue  colour  of  cobalt  thiocyanate  is  changed  to  pink  by  the 
addition  of  mercuric  chloride  or  zinc  chloride.  The  colour  of  the  salt, 
Co(SCN)2,HgCl2,  is  not  altered  by  further  addition  of  mercuric 
chloride.  This  salt  has  not  been  isolated,  but  when  the  alcoholic 
solution  is  evaporated  with  a  further  quantity  of  mercuric  chloride, 
pink  crystals  of  a  compound,  20o(SCN)2,3HgCl2,  are  obtained.  The 
change  of  colour  in  cobalt  chloride  solution  is  also  due  to  the  formation 
of  a  compound,  [CoCl4,(HgCI2)2]Co,  and  not,  as  assumed  by  Donnan 
and  Bassett,  to  (HgCl4)Co. 

The  molecular  weight  of  cobalt  thiocyanate  in  aqueous  solution 
shows  that  it  only  dissociates  into  two  ions,  except  in  very  dilute 
solutions,  whilst  the  chloride  and  bromide  yield  three  ions,  even  in 
concentrated  solutions.  It  is  therefore  considered  to  exist  in  solution 


the  compound  f  Co(?P^ 
(ri20)5 


L 


SCN.  The  whole  of  the  colour  changes 


may  be  explained  as  changes  of  the  co-ordinative  unsaturated  complex, 
CoX4,  into  the  saturated  complex,  CoX6.  C.  H.  D. 


Systems  Formed  by  Antimony  Chloride  and  Bromide  with 
Monosubstituted  Benzene  Hydrocarbons.  Bokis  N.  Menschut- 
kin  (J.  Buss.  Phys.  Cfmn.  Soc. >  1911,  43,  1275 — 1302.  Compare 
Abstr.,  1911,  i,  273). — The  author  has  subjected  to  thermal  analysis 
the  systems  formed  by  antimony  chloride  and  bromide  with  toluene, 
ethylbenzene,  propylbenzene  (see  Abstr.,  1911,  i,  532),  and  isoamyl- 
benzene.  The  results  are  given  in  the  form  both  of  curves  and  of 
tables. 

Rosenheim  and  Stellmann  (Abstr.,  1902,  i,  68)  state  that  antimony 
trichloride  forms  with  toluene  a  compound  having  a  composition 
analogous  to  that  of  the  benzene  compound,  namely,  3SbCJ3,C6H5Me  ; 
but  this  compound  is  really  2SbCl3,C6H5Me,  the  solid  phase 
corresponding  with  3SbCl3,  C6H5Me  being  antimony  trichloride 
itself. 

The  melting  points  of  the  thirteen  compounds  formed  by  the  eight 
systems  examined  are  as  follows  : 

2SbCl3,C6H5R.  SbCl3,C6H5R.  2SbBr3,C6H5R.  SbBr3,C6H5R. 


SbX3-C6H5Me .  42'5°  15  —  16°  38—39°  9°  (decomp.) 

(decomp. )  (decomp. ) 

SbX3-C6H5Et .  37'0  39-0°  —  33 

SbX3-C6H5Pr .  9—10  1'5  —  1 

(decomp.) 

SbX3-C6H6*C5Hn  ...  7’5°  -20'5  —  -15 

(decomp.) 


It  will  be  seen  that  increase  of  the  magnitude  of  the  benzene  sub¬ 
stituent  is  accompanied  by  decrease  in  the  stability  of  the  compounds 
formed  with  antimony  trichloride  and  tribromide. 

The  transition  (p)  and  eutectic  (e)  points,  and  the  corresponding 
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compositions  (mols.  of  hydrocarbon  per  mol.  of  antimony  chloride),  are 
given  in  the  following  table  : 

2Sb01„CuH5R- 

SbCl»06H5K.  2SbCl3tCflHBR-SbCl3.  SbCl„C6H5R-SbCl3. 


Temp.  Composition.  Temp.  Composition.  Temp.  Composition. 


SbCLj-CgHgMe  ..  11° 

1-8  (p) 

40-0° 

0-46  (e) 

—  — 

SbCl3-C6H5Et .  35 

0-62  (e) 

36-8 

0-47  (e) 

33°  0'52  (e) 

SbCl3-C6H5Pr .  - 

— 

8-5 

0-88  (p) 

1  0-98  (e) 

SbCl3-C6H5*C5Hn.  -33 

3‘1  t V) 

-21'0 

1-3  (p) 

-5  1-2  (p) 

The  transition  points  for  SbBr3, 

AH5R- 

Temp. 

SbBr3  are 

as  follows : 
Composition. 

SbBr.,-C6HgMe  . 

— 

— 

SbBr3-C6H5Et 

29° 

1T7 

SbBr3-C6H5Pr 

-5 

3-1 

SbBr;i-C6H5-C5H 

11 . 

-17 

5-07 

This  continual  fall  in  the  transition  temperature  again  indicates 
diminution  of  stability  of  these  compounds  as  the  magnitude  of  the 
hydrocarbon  increases.  T.  H.  P. 


Systems  Formed  by  Antimony  Trichloride  and  Tri¬ 
bromide  with  Disubstituted  Benzene  Hydrocarbons.  Boris 
N.  Menschutkin  (J.  Russ.  Phys.  Chem.  Soc.,  1911,  43,  1303 — 1328). 
— The  systems  here  described  contain  o-,  m-,  or  jp-xylene  or  jj-cymene. 
The  results  of  the  thermal  analyses  are  given  as  curves  and  tables. 

The  replacement  of  a  second  hydrogen  atom  of  benzene  by  an  alkyl 
radicle  (compare  preceding  abstract)  produces  no  change  in  the 
character  of  the  system,  the  temperature  diagrams  being  similar  to 
those  given  by  the  systems  containing  monosubstituted  benzenes. 
Also,  here  too,  antimony  chloride  gives  compounds  of  the  two  types 
2SbCl3,C6H4R2  and  SbCl3,C6H4R2,  whilst  the  bromide,  as  a  rule,  yields 
only  one  compound,  SbBr3,CGH4R2.  The  compounds  are  of  approxi¬ 
mately  the  same  stability  as  those  formed  with  toluene  or  ethylbenzene. 
The  results  obtained  with  the  three  xylenes  show  that  isomerism 
exerts  a  marked  influence  on  the  physical  properties  of  these 
compounds. 

The  melting  points  of  the  hydrocarbons  and  of  the  various  com¬ 
pounds  they  form  are  given  below,  the  numbers  for  methylbenzene 
being  inserted  for  purposes  of  comparison  : 

Hydro- 


carbon. 

2SbX.„CcH4R2. 

Did'. 

SbX3,C„H4R„. 

Did'. 

SbCl3-p-C6H4Me,> . 

14° 

70° 

56° 

56° 

42° 

SbClL.-wi-CuH4Mtj2 . 

-57 

38 

95 

7-5 

(decoinp.) 

64-5 

S bC]3-o-C6H4Me.,  . 

-29 

33-5 

62  5 

19-5° 

48'5 

SbCI3-CHHgEt  . 

-93 

37 

130 

39 

132 

SbCl3-p-C6  H4MePrd  . . . 

-75 

40 

115 

5—6 

(deeomp. ) 

80 

S  b  B  r3  -ja  -  Cf ;  1 1 4  M  e.3 . 

14 

67-5 

53-5 

— 

— 

SbBr3-?/i-CKH4Me„  ... 

-57 

— 

— 

13-5 

70-5 

SbBr3-o-CflH4Me„ . 

-29 

— 

— 

24 

53 

SbBr3-C6HsEt  . 

-93 

— 

— 

33 

(decomp. ) 

126 

SbBr3-p-CeH4MePr0 . . 

-  75 

10 

(decomp. ) 

T.  H. 

85 

P. 

I.  100 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Relations  of  Trisubstituted  Benzene  Hydrocarbons  to 
Antimony  Trichloride  and  Tribromide.  Boris  N.  Menschutkin 
(t/.  Puss.  Phys.  Chem.  Poe.,  1911,  43,  1329 — 1341). — The  systems 
formed  by  antimony  trichloride  and  tribromide  with  1  :  3  :  5- 
and  1:2:  4-trimethylbenzenes  (mesitylene  and  fcumene)  have  been 
examined. 

Mesitylene  forms  compounds  of  the  two  types  2SbX3,C6H3Me3  and 
SbX3,C6H3Me3  with  both  antimony  chloride  and  bromide,  and  the 
same  is  the  case  with  fcumene.  The  only  other  benzene  hydrocarbon 
with  which  this  has  been  found  to  occur  is  toluene. 

The  melting  points  of  these  compounds  are  as  follows  : 


SbCl3-l  :  3  :  5-C6H3Me3 
SbCl3-l  :  2  :  4-C6H3Me3 
SbBr3-l  :  3  :  5-C6H3Me3 
SbBrs-l :  2  :  4-C6H3Me. 


2SbX3)CBH3Me3. 
75-5° 

56-0 
69-5 
36 ‘0  (decomp.) 


SbX3,C6H3Me3. 

43°  (decomp.) 
-  4  to  -  5°  ,, 
38—39 


The  eutectic  points  and  the  corresponding  compositions  are  as 
follows  : 


System  . . . 

(1)  CfiH3Me3-SbX3, 

C6H3Me3. 

(2)  2SbX 

3>  C6H3Me3-SbX3. 

M.  p.  of 

Com¬ 

hydro¬ 

Com-  M.  p.  of 

Temp. 

position. 

carbon. 

Temp. 

position.  SbX3. 

SbCl3-l  :  3  :  5-C6H3Me3 

-55-6° 

126-2 

-54-4° 

58-5° 

0-15  73° 

SbCl3-l  :  2  :  4-06H3Me3 

-60-0 

8-25 

-57*4 

51-0 

0-27  73 

SbBr3-l  :  3  :  5-C6H3Me3 

-55-2 

147-0 

-54-4 

69-0 

0-42  94 

SbBr3-l  :  2  :  4-C6H3Me3 

-58'8 

28-4 

-57-4 

— 

—  — 

(The  composition  is  given 

in  mols.  of  hydrocarbi 

on  per  mol.  of  SbX3.) 

The  transition  points, 
follows  : 


SbCl3-l  :  3  : 5-C6H3Me., 
SbCl3-l  :  2  :  4-CGH3Me3 
SbBr.rl  :  3  :  5-06H3Me3 
SbBr3-l  :  2  :  4-C6H3Me3 


SbX3,C6H3Me3-2SbX3,CBH3Me3,  are 


Temp. 

38° 

-5 

29 

7 


Composition. 

1-8 

1-83 

3-45 

1-72 


as 


Increase  of  the  number  of  hydrogen  atoms  of  benzene  replaced  by 
alkyl  radicles  does  not  diminish,  but  rather  increases,  the  capability  of 
these  hydrocarbons  to  form  compounds  with  antimony  trichloride  and 
tribromide.  T.  H.  P. 


Electrolytic  Reduction  of  Nitrobenzene.  Ralph  Cuthbert 
Snowdon  ( J .  Physical  Chem.,  1911,  15,  797 — 844). — The  author 
endeavoured  to  develop  an  electrolytic  method  of  reducing  nitro¬ 
benzene  which  should  not  require  the  use  of  a  porous  cup  or  a 
platinum  anode. 

Nitrobenzene  was  vigorously  stirred  with  ferrous  chloride  solution 
at  100°  in  a  long  cell  provided  with  iron  electrodes.  The  amount  of 
anode  iron  dissolved  was  largely  in  excess  of  the  electrolytic  equivalent, 
and  dissolution  of  iron  also  occurred  at  the  cathode  in  increasing 
proportion  as  the  current  density  was  lowered.  With  high  current 
densities  (10  amp./dm2),  cathode  corrosion  was  very  small,  and  the 
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yield  attained  95%  of  aniline  on  the  total  iron  dissolved.  Although 
sheet  iron  in  ferrous  chloride  solution  will  not  reduce  nitrobenzene  on 
boiling,  it  was  found  that  under  the  emulsifying  influence  of  rapid 
stirring  the  iron  electrodes  dissolved  equally,  without  electrolytic  aid, 
and  gave  a  78%  yield  of  aniline  calculated  on  the  iron  dissolved,  so 
that  the  commercial  reduction  of  nitrobenzene  by  massive  iron  might 
be  rendered  possible  by  suitable  agitation  to  bring  the  substances 
into  intimate  contact.  The  presence  of  a  dissolved  ferrous  salt  is 
essential  in  the  electrolytic  as  in  the  chemical  reduction.  Ferrous 
chloride  is  apparently  without  action  on  nitrobenzene,  so  that  its 
catalytic  activity  must  be  attributed  to  a  depolarising  influence  on 
the  iron.  In  this  respect  ferrous  chloride  and  acetate  are  more  efficient 
than  the  sulphate  and  benzoate. 

Nitrobenzene  is  reduced  at  100°  by  alkaline  sodium  sulphide,  freshly 
precipitated  ferrous  hydroxide,  and  sodium  arsenite,  but  not  by  alkaline 
potassium  ferrocyanide. 

Sodium  arsenite  gives  60 — 90%  of  azoxy benzene,  5 — 14%  of  aniline, 
and  a  trace  of  azobenzene.  This  is  contrary  to  electrolytic  experience 
where  azobenzene  is  produced  above  and  azoxybenzene  below  90°. 
Alkaline  sodium  sulphide  and  ferrous  hydroxide  give  aniline  and 
small  amounts  of  azobenzene.  The  yield  appears  to  vary  with  the 
order  in  which  the  three  components,  nitrobenzene,  sodium  hydroxide, 
and  reducing  agent,  are  mixed.  R.  J.  C. 

Aromatic  Nitro-derivatives.  Roberto  Ciusa  ( Atti  R.  Accad. 
Lincel,  1911,  [v],  20,  ii,  523 — 524.  Compare  Abstr,,  1911,  i,  931). — 
The  observation  of  Werner  (Abstr.,  1910,  i,  20)  that  trinitro- 
mesitylene  gives  yellow  solutions  in  some  organic  solvents,  although 
it  is  not  dissociated  in  formic  acid  solution,  indicates  that  there  is  no 
connexion  between  the  dissociability  of  the  aromatic  nitro-deriv¬ 
atives  and  their  power  to  form  additive  products.  The  author  now 
finds  that  tetranitromethane  also  is  not  dissociated  in  formic  acid 
solution,  although  it  can  form  additive  products.  R.  V.  S. 

Isomorphous  Mixtures:  the  Systems  Chloronitrobenzenes- 
Bromonitrobenzenes.  Robert  Kremann  (Zeitsch.  Kryst.  Min.,  1911, 
50,  86;  from  Jahrb.  k.k.  geol.  Reichs .,  1908,  58,  659 — 672). — The 
time-cooling  curves  and  the  freezing  curves  of  the  three  systems 
(ortho,  meta,  para)  show  that  the  crystallisation  interval  for  mixtures 
of  the  ortho-series  is  very  small ;  that  of  the  meta-series  is  also  small, 
but  it  is  larger  in  the  para-series.  The  fusion  curves  of  the  two  last 
systems  belong  to  Roozeboom’s  type  Y.  L.  J.  S. 

l-Bromo-2  : 4 : 6-tri-iodo-3 : 5-dinitrobenzene  and  Some  of  its 
Derivatives.  C.  Loring  Jackson  and  Harold  E.  Bigelow  (Amer. 
Ghem.  J .,  1911,  46,  549 — 574). — -It  has  been  shown  by  Jackson  and 
Robinson  (Abstr.,  1890,  377)  that  1 :3  :5-tribromo-4:  6-dinitrobenzene 
is  converted  by  ethyl  sodiomalonate  into  ethyl  3-bromo-4 : 6-dinitro- 
phenylmalonate.  It  has  now  been  found  that  when  l-bromo-2 : 4: 6-tri- 
iodo-3  :  5-dinitrobenzene  is  treated  with  ethyl  sodiomalonate  at  the 
ordinary  temperature,  l-bromo-2  :  6-di-iodo-3  :  5-dinitrobenzene  and 
ethyl  ethanetetracarboxylate  are  produced,  whilst  if  the  mixture  is 
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heated,  ethyl  2-bromo-3-iodo-4  : 6-dinitrophenylmalonate  is  obtained. 
This  shows  that  the  explanation  given  previously  (Jackson  and  Moore, 
Abstr.,  1890,  497  ;  Jackson,  Abstr.,  1890,  983)  is  not  correct,  but 
that  it  must  be  assumed  that  ethyl  sodiomalonate  reacts  in  the  enolic 
form,  and  that  the  iodine  atom  and  the  •C(iBrI2(N02)2  group  are  added 
at  the  double  bond  with  production  of  the  compound 

C0.2Et*CHI*C(0Et)(0Na)*C6I2Br(N02)2. 

On  acidification,  the  hydrogen  of  the  *OH  group  might  combine  with 
the  substituted  phenyl  group  with  formation  of  the  compounds 
CfiHBrI2(N02)2  and  CHI(C02Et)2  ;  the  latter  would  then  react  with 
the  excess  of  ethyl  sodiomalonate  to  produce  ethyl  ethanetetra- 
carboxylate. 

1  -Bromo-2  :  4  : 6-tri-iodobenzene,  CfiH2BrI3,  m.  p.  146°,  obtained  by 
treating  a  mixture  of  2:4:  6-tri-iodoaniline,  glacial  acetic  acid,  and 
hydrobromic  acid  with  sodium  nitrite,  crystallises  in  pale  yellow 
needles,  and  when  heated  with  fuming  nitric  acid  is  converted  into 
l-bromo-2  :  4  :  Q-tri-iodo-3  :  5-dinitrobenzene,  C6BrI3(N02)2,  m.  p.  292°, 
which  forms  white  needles.  When  tri-iodoaniline  containing  dark- 
coloured  impurities  was  employed,  the  crude  l-bromo-2  :  4  :  6-tri-iodo- 
benzene  yielded,  on  nitration,  some  1 :  3-dibromo-2‘A:6-tri-iodo-5-nitro- 
benzene,  C6Br2I3*N02,  m.  p.  about  256°  (decomp.),  which  crystallises  in 
hexagonal  prisms. 

l-Bromo-2  :6-di-iodo- 3  :5 -dinitrobenzene,  C(.HBrI2(N02)2,  m.  p.  187°, 
crystallises  in  straw-coloured  needles.  Ethyl  2-bronio-3-iodo A  :  6-di¬ 
nitrophenylmalonate,  C0HBrI(NO2)2,CH(CO2Et)2,  m.  p.  107°,  forms 
stout,  lemon-yellow  crystals.  A  small  quantity  of  another  compound , 
m.  p.  about  250°  (decomp.),  was  also  isolated  from  the  product  of  the 
reaction  between  ethyl  sodiomalonate  and  l-bromo-2  :  4  :  6-tri-iodo- 
3  : 5-dinitrobenzene. 

By  the  action  of  sodium  ethoxide  on  l-bromo-2  :  4  :  6-tri-iodo-3  :  5-di¬ 
nitrobenzene,  3-bromo-2  :  4  :  6-tri-iodo-5-nitrophenetole, 

C6B  rT3(  N  02 )  •  OEt, 

m.  p.  148°,  is  obtained,  which  crystallises  in  light  pink  needles,  and  is 
reduced  by  zinc  and  acetic  acid  to  m-aminopbenol.  3-Bromo-2 :4 :6-tri- 
iodo-5-nilroanisole,  C6BrT3(N02)’0Me,  m.  p.  163°,  forms  pale  yellow 
needles. 

When  2-bromo-l  :3:5-tri-iodo-4:6-dinitrobenzene  is  heated  with  zinc 
and  acetic  acid,  5-bromo-«i-phenylenediamine  is  produced,  but  on 
reduction  with  ferrous  hydroxide  it  is  converted  into  1  -bromo- 
2:4:  6-tri-ioio-m-phenylenediamine,  Ct5BrI3(NH2)2,  m.  p.  1 87°,  which 
forms  stout,  greyish-white  needles,  and  yields  a  hydrochloride, 
decomposing  at  100°. 

Reduction  experiments  have  been  carried  out  with  several  other 
iodo-compounds.  Zinc  and  acetic  acid  remove  iodine  from  1:3:  5-tri- 
iodo-4  :  6-dinitrobenzene.  2:4:  6-Tri-iodoaniline  is  not  affected  by 
tin  and  hydrochloric  acid,  and  only  very  slightly  by  zinc  and  acetic 
acid.  l-Bromo-2  :  4  :  6-tri-iodobenzene  is  reduced  by  zinc  and  acetic 
acid  with  formation  of  p-iodobromobenzene.  These  experiments  show 
that  iodine  is  more  easily  replaced  by  hydrogen  than  is  bromine. 

Sodium  ethoxide  does  not  react  with  2:4: 6-tri-iodobenzene,  and 
only  very  slightly  with  l-bromo-2  :  4  :  6-tri-iodobenzene.  E.  G. 
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Preparation  of  Alkylamines  by  Catalysis.  Paul  Sabatier  and 
Alphonse  Mailhe  ( Compt .  rend.,  1911,  153,  1204 — 1208.  Compare 
Abstr.j  1909,  i,  292  ;  1911,  ii,  627). — An  extension  of  the  general 
reaction  already  described  to  the  preparation  of  new  amines. 

isoPropyl  alcohol  is  transformed  into  isopropylamine  when  its 
vapour  mixed  with  ammonia  is  passed  over  thorium  dioxide  at  250°  ; 
the  yield  is  20%.  At  higher  temperatures  propylene  is  formed 
together  with  dmopropylamine.  The  reaction  proceeds  with  difficulty 
in  the  case  of  diphenylcarbinol.  At  280°  the  corresponding  amine  is 
obtained,  but  the  chief  product  is  tetraphenylethylene ;  this  substance 
is  easily  obtained  at  300°  in  absence  of  ammonia. 

cycZoHexanol  and  also  its  2-,  3-,  and  4-methyl  derivatives  yield  the 
primary  and  secondary  amines  at  290 — 320°.  A:'-Methylcyc\ohexyl- 
amino-\-methylcyc\ohexane ,  (C6H]0Me)2NH,  b.  p.  275°  (decomp.),  forms 
a  phenylcarbamide,  m.  p,  181°. 

The  following  secondary  amines  were  prepared  by  passing  a  mixture 
of  cjycZohexylamine  and  an  alcohol  over  thorium  dioxide  at  320°.  Ethyl- 
aminocycZohexane,  CgH^’NHEb.  Propylaminocyc\ohexane,h.  p.  185°; 
the  phenylcarbamide  has  m.  p.  113°.  \soButylaminocyc\ohexane,  b.  p. 
193°  ;  the  phenylcarbamide  has  m.  p.  90°.  iso Amylaminocy  e\ohexane, 
b.  p.  205°  ;  the  phenylcarbamide  has  m.  p.  129°.  Penzylaminocyclo- 
hexane,  b.  p.  195°/80  mm.,  the  phenylcarbamide  has  m.  p.  121°. 

cyc\oIlexylamino-2-methylcyclohexane,  b.  p.  260°  with  slight  decom¬ 
position  ;  the  hydrochloride  has  m.  p.  182°,  and  the  phenylcarbamide, 
m.  p.  140°;  the  3 -methyl  derivative,  b.  p.  270°  (decomp.),  forms  a 
hydrochloride,  m.  p.  197°,  and  a  phenylcarbamide,  m.  p.  191°,  whilst  the 
4- methyl  derivative,  b.  p.  270°,  gives  a  phenylcarbamide,  m.  p.  108°. 
The  yield  of  the  latter  was  20% ;  the  lowest  yield  was  obtained  in  the 
case  of  methylaminocyclohexane.  W.  O.  W. 

Behaviour  of  Nitrosomonoarylcarbamides  towards  Primary 
Amines  and  Phenols.  J.  Haager  ( Monatsh ,  1911, 32, 1089 — 1102). 
— Nitrosomonoarylcarbamides  condense  in  alcoholic  solution  with 
primary  aromatic  bases  to  diazoamino-compounds,  which  contain  the 
aromatic  nuclei  of  both  components,  and  to  arylcarbamides  which 
contain  the  nuclei  of  the  bases.  Accordingly,  the  rest  of  the  carbamic 
acid,  and  not  the  nitroso-group,is  eliminated  from  the  nitrosocarbamides. 
The  change  is  the  same  when  the  mixture  of  the  components  is  heated. 

Nitrosoarylcarbamides  react  also  with  alkaline,  and  with  alcoholic, 
solutions  oT  phenols  and  their  derivatives,  with  the  formation  of, 
hydroxyazo-compounds  and  alkaline  salts  of  cyanic  acid,  which 
have  been  formed  by  the  elimination  of  -  CO*NH2  from  the  nitroso¬ 
carbamides. 

Nitrosophenylcarbamide  reacts  with  aniline  to  form  diazoamino- 
benzene  and  phenylcarbamide ;  with  jo-toluidine,  benzenediazoamino- 
toluene,  m.  p.  85°,  and  p-tolylcarbamide  are  obtained.  Nitroso-ju-tolyl- 
carbamide  and  aniline  yield  the  same  compounds. 

Nitrosocarbamide  with  phenol  yields  benzeneazophenol ;  with 
resorcinol  it  gives  benzeneazoresorcinol,  m.  p.  161°.  y>-Nitrosotolyl- 
carbamide  and  resorcinol  give  rise  to  ^-tolueneazoresorcinol,  m.  p. 
183—184°.  E.  F.  A. 
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The  Action  of  Phosphorus  Thiochloride  on  Alkaline 
Solutions  of  Phenols.  Wilhelm  Autenrieth  (Bar.,  1911,  44, 
3754 — 3755). — The  author  draws  attention  to  the  fact  that  several  of 
the  substances  prepared  previously  by  himself  (Abstr.,  1898,  i,  419) 
have  since  been  described  afresh  with  different  nomenclature  (Ephraim, 
Abstr.,  1911,  i,  284;  this  vol.,  i,  26).  ]D.  F.  T. 

Dinitrophenols.  Fritz  Ullmann  and  Shrirang  M.  Sane  ( Ber ., 
1911,44,3730 — 3737.  Compare  Abstr.,  1908,  i,  525  ;  1909,  i,  21, 
23). — On  warming  4-ehloro-2  : 6-dinitrophenol  with  toluenesulphonyl 
chloride  and  diethylaniline,  1  :  k-dichloro-2 : 6 -dinitrobenzene  is  obtained; 
it  forms  colourless  leaflets,  m.  p.  105°  (corr.).  If,  however,  the  diethyl¬ 
aniline  is  replaced  by  sodium  carbonate  solution,  the  product  is 
4-chloro-2  :  6-dinitrophenyl  p-toluenesulphonate  ;  this  crystallises  in 
colourless  needles,  m.  p.  127°  (corr.)  ;  the  action  of  ammonia  on  a  boil¬ 
ing  xylene  solution  of  this  ester  yields  4-chloro-2 :  6-dinitroaniline 
(compare  Koi’ner,  Abstr.,  1876,  i,  230)  ;  similarly,  the  action  of  aniline 
on  an  alcoholic  solution  of  the  ester  produces  orange-yellow  needles  of 
k-chloro-2  :  6 -dinitrodiphenylamine,  m.  p.  130°,  the  same  substance  being 
obtained  also  from  aniline  and  1  :  4-diehloro-2  :  6-dinitrobenzene.  The 
last-named  substance  also  reacts  with  dimethyl- 
ITO2  amine,  yielding  4-chloro-2  :  6-dinitrodimethyl - 

aniline  as  orange-yellow  crystals,  m.  p.  111°  (pro- 
ini  I  bably  identical  with  that  already  described  by 

\//  Pinnow,  Abstr.,  1899,  i,  203).  By  the  action  of 

the  above-mentioned  dichlorodinitrobenzene  or 
chlorodinitrophenyl  p toluenesulphonate  on  o-aminophenol  there  is 
obtained  5-chloro-5-nitrophenoxazine  (annexed  formula)  in  violet 
needles,  m.  p.  about  192°. 

1  :  2-Dichloro-S  :  5-dinitrobenzene  is  obtained  from  6-chloro-2  :  4- 
dinitrophenol  in  a  similar  manner  to  the  1  : 4-dichloro-isomeride 
above ;  it  forms  hexagonal,  pale  yellow  tablets,  m.  p.  56° ;  in  boiling 
alcoholic  solution  with  ammonia  it  yields  yellow  needles  of  2 -chloro- 
4  : 6-dinitroaniline  (m.  p.  157°),  and  with  aniline,  brick-red  crystals  of 
2-chloro-A:  :  6-dinitrodiphenylamine.  Heated  in  alcoholic  solution  with 
o-aminophenol,  it  yields  3  : 5-dinitrophenoxazine  (compare  Turpin, 
Trans.,  1891,  59,  722). 

2-Chloro-3  :  5-dinitrotoluene,  m.  p.  63°  (coi  r.),  is  obtained  by  the 
action  of  toluenesulphonyl  chloride  and  diethylaniline  on  3  : 5-dinitro- 
o-cresol  ;  the  lower  m.  p.  previously  obtained  for  this  substance 
(Nietzki  and  Rehe,  Abstr.,  1893,  i,  15)  was  due  to  impurity.  In  the 
above  process,  3 : 5-dinitro-o-tolyl  p-toluenesulphonate  (colourless  needles, 
m.  p.  167°),  is  obtained  as  a  by-product.  If  the  above  chlorodinitro- 
toluene  is  allowed  to  react  with  o-aminophenol,  2  : 4 -dinitro-6-methyl- 
2' -hydroxydiphenylamine  is  obtained,  which  crystallises  in  reddish- 
brown  tablets,  m,  p.  177°  (corr.),  and  by  treatment  with  dilute  soda 
passes  into  Z-nitro-5-methylphenoxazine  (brown  needles,  m.  p.  205°  with 
decomp.). 

The  methyl  esters  of  3  :  5-dinitro-2-hydroxybenzoic  acid  and  of 
3  :  5-dinitro-4-hydroxybenzoic  acid  on  treatment  with  toluenesulphonyl 
chloride  and  diethylaniline  give  the  methyl  esters  of  2-chloro-3  : 5- 
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dinitrobenzoic  acid  (compare  Purgotti,  Abstr.,  1902,  i,  777)  and 
4-chloro-3  : 5 -dinitrobenzoic  acid  (compare  Ullmarm,  Abstr.,  1909, 
i,  475)  respectively.  D.  F.  T. 

The  Action  of  Metals  on  Fused  Picric  Acid.  J.  Saposhnikoff 

( Zeitsch .  ges.  Schiess.  Sprengstoffwesen,  1911,  6,  183 — 185). — Kast’s 
work  is  discussed  (Abstr.,  1911,  i,  852).  The  author  heated  one  gram 
of  various  metals  (in  shavings  or  powder)  with  two  grams  of  picric 
acid  at  125°;  the  amount  of  dissolved  metal  was  estimated  and  found, 
with  the  exception  of  tin,  to  be  in  proportion  to  the  equivalent  weights  of 
the  metal.  The  respective  weights  dissolved  by  the  picric  acid  were  : 
tin,  O'OO  ;  aluminium,  0  0488;  iron,  CblSS;  copper,  04754  ;  nickel, 
0T862  ;  zinc,  0‘2046,  and  lead,  02798  gram.  F.  M.  G.  M. 

Electrolytic  Reduction  of  Nitrated  Phenyl  Thiocyanates. 
Fritz  Fichter  and  Theodor  Beck  ( Ber .,  1911,  44,  3636—3648). — 
Muller  has  shown  that  the  reduction  of  o-nitrophenyl,  j»-nitrophenyl, 
and  2  :  4-dinitrophenyl  thiocyanates  by  alcoholic  ammonium  sulphide 
causes  elimination  of  the  thiccyano -group  and  the  formation  of  nitrated 
diphenyl  disulphides,  whilst  their  reduction  by  stannous  chloride 
yields  thiazole  derivatives  ( Zeit .  Farb.  Ind.,  1906,  5,  357).  The 
authors  now  show  that  different  products  are  obtained  by  the  electro¬ 
lytic  reduction  of  these  thiocyanates  at  lead  or  copper  cathodes ;  the 
thiocyano-group  is  only  attacked  when  lead  cathodes  are  used.  The 
reduction  of  phenyl  thiocyanate  in  2A-alcoholic  sulphuric  acid  at 
a  rotating  lead  cathode  and  with  a  current  density  of  0-02  ampere 
per  sq.  cm.  (the  anodic  compartment  contains  a  lead  plate  in 
2A-sulphuric  acid)  yields  hydrogen  cyanide  and  57'5%  of  phenyl 
mercaptan.  Under  similar  conditions  the  reduction  of  o-Ditrophenyl 
thiocyanate  yields  1-aminobenzthiazole,  which  is  probably  produced  by 
the  secondary  interaction  of  the  o-aminophenyl  mercaptan  and  hydrogen 
cyanide  initially  formed.  With  a  copper  cathode  and  a  current 
density  of  0019  ampere  per  sq.  cm.,  o-nitrophenylthiocyanate  is 
reduced  to  the  sulphate  of  2-amino-5-hydroxyphenyl  thiocyanate, 
C7H60N2S,H2S04,H20,  probably  through  the  intermediate  formation  of  a 
hydroxylamine  derivative.  2- Amino-5-hydroxy phenyl  thiocyanate, 
NH2-C6H3(OH)-SCN, 

m.  p.  121°,  yields  an  N-acetyl  derivative,  m.  p.  206°  (decomp.)  (the 
methyl  ether  of  which  has  m.  p.  81°),  a  diacetyl  derivative,  m.  p.  183°, 
and,  after  diazotisation,  couples  with  /?-naphthol  to  form  an  azo- 
compound,  m.  p.  130°. 

p-Nitrophenyl  thiocyanate  is  reduced  to  jo-aminophenyl  thiocyanate 
at  a  lead  or  copper  cathode,  but  in  the  latter  case  the  intermediate  pro¬ 
duct,  p -thiocyanoazoxybenzene,  ON2(C6H4*SCN)2,  m.  p.  170 — 171°, 
reddish-yellow  leaflets,  can  be  isolated. 

The  electrolytic  reduction  of  2  : 4-dinitrophenyl  thiocyanate,  on 
account  of  its  slight  solubility  and  the  consequent  large  volume 
of  solution,  must  be  effected  with  large  stationary  cathodes  of  lead  or 
copper  foil  ;  also  the  solution  (in  alcoholic  sulphuric  acid)  must  be  hot, 
and  a  large  current  density,  O’OSS — 0-038  ampere  per  sq.  cm.,  must  be 
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employed.  With  a  lead  cathode,  the  product  is  1  :  i-diamino-5-hydroxy- 

s 

benzthiazole  sulphate ,  NH2*CGH2(OH)<C^ ^C*NH2,H2S04,  the  forma¬ 
tion  of  which  is  readily  explicable  in  view  of  the  coarse  of  the  reduc¬ 
tion  of  the  o-  and  y?-nitrophenyl  thiocyanates.  In  favour  of  this 
constitution  is  the  fact  that  the  sulphate  yields  a  diacetylamino- 
derivative,  m.  p.  268°,  which  is  soluble  in  sodium  hydroxide,  and  forms 

1- amino-i-acetylamino-5-methoxybenzthiazole,  m.  p.  257 — 258°,  with 
methyl  sulphate  and  sodium  hydroxide.  When  reduced  at  a  copper 
cathode  and  with  a  current  density  of  0-05 — 006  ampere  per  sq.  cm., 
2  :  4-dinitrophenyl  thiocyanate  yields,  at  fir^t  the  sulphate  of  4 -nitro- 

2 - amino  -  5  -  hydroxyphenyl  thiocyanate ,  3C7H503NgS,H2S04  (diacetyl 
derivative,  C11H905N3S,  yellow,  microcrystalline  powder),  and  finally 
the  sulphate  of  2  :  i-diamino-5 -hydroxyphenyl  thiocyanate , 

C7H70N3S,H2S04,H20 

-diacetyl  derivative,  m.  p.  217°;  triacetyl  derivative,  m.  p.  156°). 

C.  S.* 


New  Halogen  Compounds  of  the  Normal  Butane  Series. 
Julius  von  Braun  and  H.  Deutsch  ( Ber .,  1911,  44,  3699 — 3706. 
Compare  Braun,  Abstr.,  1911,  i,  610). — Phenoxybutylene,  C4H7*OPh, 
obtained  on  decomposition  of  phenoxybutyltrimethylammonium 
hydroxide,  OPlr[CH2]4*NMe3*OH,  yields  with  bromine  phenyl- yS- 
dihromobutyl  ether ,  OPh ’CjHyBrg,  which  is  converted  by  hydrogen 
bromide  into  a/38  tribromobutane,  CHgBr'CH^CHBr-CHgBr.  Mag¬ 
nesium  removes  two  atoms  of  bromine,  forming  magnesium  butylene 
bromide,  MgBr-[CH2]2’CHICH2,  and  this  is  readily  converted  into 
Ay-pentenoic  acid,  CH21CH[*CH2’CH2,C02H,  confirming  the  structural 
formula  assigned  to  the  preceding  compounds. 

Phenoxybutylene  unites  with  hydrogen  bromide  to  form  phenyl 
y  bromobutyl  ether,  OPh'[CH2]2*CHMeBr. 

Phenoxybutylene  is  an  oil,  b.  p.  208 — 210°/760  mm.,  94 — 95°/ 
16  mm. 

Phenyl  yS-dibromobutyl  ether  is  a  colourless,  odourless  oil,  b.  p. 
191  — 194°/13  mm. 

a(38-Tribromobufane  is  a  colourless  liquid  of  pleasant  odour,  b.  p. 
115— 117710  mm. 

The  magnesium  compound  interacts  with  a  variety  of  substances,  so 
introducing  the  homoallyl  complex,  CH2ICH*CH2*CH2 ;  thus  with 
benzaldehyde,  phenylbutenylcarbinol,  OH-CHPhJCH^’CHICHg,  is 
obtained  as  a  viscid,  colourless  liquid  of  ethereal  odour,  b.  p. 

125711  mm. 

Phenyl -y-bromobutyl  ether  is  a  colourless,  odourless  oil,  b.  p. 
130 — 13179  mm.  After  prolonged  boiling  with  potassium  cyanide, 
the  nitrile  is  obtained  as  a  colourless,  odourless  oil,  b.  p.  156 — 1577 
10  mm.,  and  this,  when  boiled  for  ten  hours  with  alcoholic  potassium 
hydroxide,  gives  y-phenoxy-a.-methylbutyric  acid, 

0Ph:CH2'CH2-CHMe-C02H, 

which  separates  in  lustrous,  colourless  crystals,  m.  p.  79°.  The  silver 
salt  is  a  colourless,  caseous  precipitate.  E.  F.  A. 
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Simple  Method  of  Formation  of  Hydroxyhydrindones. 

Karl  Auwers  ( Ber .,  1911,44,  3692 — 3699.  Compare  Abstr.,  1910, 
i,  629). — On  heating  jp-tolyl  a-bromopropionate  with  aluminium 

chloride,  7 -hydroxy-4-methyl-l-hydrindone,  OH*C0H2Me<\^^^>CH2, 

is  obtained  instead  of  o-bromopropionyl-/>cresol  as  expected.  The 
structure  of  the  hydrindoue  is  established  by  the  facts  that  it  yields  a 
semicarbazone  and  phenylhydrazone  both  soluble  in  alkali,  and 
containing  therefore  a  phenolic  hydroxyl.  The  nucleus  can  be 
benzoylated  and  methylated,  and  this  methyl  derivative  still  forms  a 
semicarbazone. 

In  a  similar  manner,  the  homologous  isomeric  methyl  derivatives 
have  been  obtained  from  the  jo-tolyl  a-bromobutyrate  and  a-bromoiso- 
butyrate.  It  is  characteristic  of  these  oxyhydrindones  that  their  aqueous 
or  alcoholic  solutions  are  coloured  deep  blue  by  ferric  chloride. 

It  is  probable  in  the  above  reaction  that  yi-cresol  vinyl  ketone, 
OH'CgHgMe'CO’CHiCHg,  is  formed  as  an  intermediate  product. 
The  yield  of  hydroxyhydrindones  is  only  about  50%  of  the  possible  ; 
coumaranone  derivatives  are  also  formed. 

p -Tolyl  a-bromopropionate,  forms  colourless,  lustrous  needles,  m.  p. 
33°,  b.  p.  145— 150°/18  mm. 

7 -Hydroxy  A-methyl-\ -hydrindone  separates  in  flat,  colourless,  lustrous 
needles,  m.  p.  110 — 111°.  The  semicarbazone  crystallises  in  colourless 
needles,  m.  p.  above  280°  ;  the  phenylhydrazone  forms  lustrous,  almost 
colourless,  fatty  needles,  m.  p.  183°.  The  benzylidene  compound  crys¬ 
tallises  in  faintly  yellow-coloured  needles,  m.  p.  129°.  The  benzoate  is 
characterised  by  short,  colourless,  lustrous,  fatty  needles,  m.  p. 
124 — 125°,  and  the  methyl  ether  by  stellate  aggregates  of  slender, 
colourless,  lustrous  needles,  m.  p.  112 — 113°.  This  methyl  ether 
forms  a  semicarbazone,  colourless  needles,  m.  p.  220 — 224°,  and  a 
benzylidene  derivative,  colourless,  lustrous  needles,  m.  p.  185 — 186°. 

p -Tolyl  a-bromoisobutyrate  forms  slender,  colourless  needles,  m.  p. 
39—40°,  b.  p.  152°/18  mm. 

nil 

7 -IIydroxy-2  :  \-dimethyl-\-hydrindone,  OII * C6H2M  e<C^Q  J^>CHMe, 

crystallises  in  colourless  needles,  m.  p.  53° ;  the  benzoyl  derivative 
yields  lustrous,  colourless  needles,  m.  p.  113 — 114°;  the  semicarbazone 
gives  colourless,  glass-like  crystals,  which  gradually  become  citron- 
yellow  on  exposure ;  they  become  brown  at  220°,  m.  p.  230 — 232°. 
This  hydrindone  does  not  form  a  benzylidene  compound. 

7-Ilydroxy-3  :  i-dimethyl-l-hydrindone,  OH*C6H2Me<C^^Q^!>CH2, 

separates  in  stunted,  colourless,  lustrous  crystals,  m.  p.  53 — 54°. 
The  semicarbazone  forms  stunted  crystals,  m.  p.  217°;  the  benzylidene 
compound  gives  glass-like,  yellow,  flat  needles,  m.  p.  114°. 
p -Tolyl  a-bromobutyrate  is  an  oil,  b.  p.  160 — 163°/20  mm. 

E.  F.  A. 

Retene.  II.  Alfred  IIeiduschka  and  H.  Orimm  (Arch.  Pharm., 
1912,  250,  33 — 45.  Compare  Abstr.,  1910,  i,  397). — Ketenequinone 
reacts  with  organomagnesium  haloids  to  form  dihydroxydialkyl- 
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dihydroretenes,  and  these  were  isolated  in  a  crystalline  condition  in 
the  case  of  the  pheny],  benzyl,  />-tolyl,  naphthyl,  and  methyl 
derivatives,  but  could  not  be  obtained  pure  in  the  case  of  o-tolyl, 
m-xylyl,  bromocamphor,  ethyl,  or  i-amyl  derivatives.  Experiments 
on  the  reduction  and  dehydration  of  dihydroxydiphenyldihydroretene 
are  also  recorded. 

Dihydroxydiphenyldihydroretene ,  C3nH2g02,  m.  p.  172°,  obtained  by 
condensing  magnesium  phenyl  bromide  with  retenequinone  in  ether, 
forms  colourless  crystals,  and  is  coloured  red  by  sulphuric  acid, 
yellow  by  fuming  nitric  acid.  Heated  with  acetyl  chloride,  it  yields 

CPh 

the  corresponding  anhydride ,  C16H16<^^p^^>0,  m.  p.  143 — 144°,  crys¬ 
tallising  in  clusters  of  needles,  and  giving  when  heated  with  potassium 
hydroxide  in  alcohol,  in  closed  vessels,  an  acid,  which  probably 
corresponds  with  the  product  described  by  Acree  (Abstr.,  1905,  i,  216) 
as  obtained  from  diphenylphenan throne;  its  ethereal  solution  is  coloured 
blue  by  ammoniacal  copper  oxide,  and  then  yields  a  copper  derivative, 
(C30H27O2)2Cu,  m.  p.  142°,  which  at  125 — 140°  slowly  loses  ammonia 
and  turns  green. 

When  heated  with  zinc  dust,  dihydroxydiphenyldihydroretene  yields 
diphenylretene,  m.  p.  200°,  crystallising  in  colourless  needles  from 
alcohol  or  acetone.  Reduction  with  hydriodic  acid  and  phosphorus 
gives  rise  to  diphenylhexahydroretene  (which  forms  colourless  crystals, 
sinters  at  82°,  and  melts  completely  at  118°),  and  eventually  to 
Lieberraann  and  Spiegel’s  retenedodecahydride. 

On  bromination  in  carbon  disulphide,  dihydroxydiphenyldihydro¬ 
retene  gives  a  pale  yellow,  finely  granular  powder,  which  on  distillation 
with  zinc  yielded  diphenylretene.  Chlorination  produced  a  similar 
product,  containing  39 ‘5%  chlorine. 

Dihydroxydi-ip-tolyldihydroretene,  m.  p.  203°,  obtained  in  a  manner 
analogous  to  that  described  for  the  phenyl  derivative,  forms  glancing, 
colourless  leaflets.  The  anhydride,  m.  p.  152 — 154°,  occurs  in 
colourless,  transparent,  small  tablets.  The  products  of  bromination 
and  chlorination  resemble  those  of  the  lower  homologue.  Dihydroxy- 
dibenzyldihydroretene,  m.  p.  200 — 201°,  forms  stellate  clusters  of  small, 
glancing  needles.  Dihydroxydinaphthyldihydroretene,  m.  p.  217 — 218°, 
was  isolated  with  some  difficulty  by  treating  the  crude  product  with 
warm  toluene  ;  it  yields  an  anhydride,  m.  p.  188°,  which  forms  small 
glancing  crystals  from  acetone  or  alcohol.  Dihydroxydimethyldihydro- 
retene,  m.  p.  166 — 167°,  was  eventually  obtained  in  poor  yield  as  small, 
colourless  crystals,  giving  a  violet-brown  coloration  with  sulphuric 
acid. 

On  chlorination  in  carbon  tetrachloride  with  iodine  as  carrier, 
retene  furnishes  a  viscid  product,  which  on  precipitation  from 
alcohol  with  water  forms  an  amorphous,  colourless  substance, 
C18H14C19  p],  m.  p.  98—100°.  T.  A.  H. 

Influence  of  Sulphur  and  Sulphur-containing  Groups  on 
the  Order  of  Substitution  of  Hydrogen  Atoms  in  Benzene  by 
Bromine.  Edouard  Bourgeois  and  A.  Abraham  ( Rec .  trav.  chim., 
1911,  30,  407 — 425.  Compare  Abstr.,  1904,  i,  28). — Substances 
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containing  either  of  the  groups  -SH,  >SIO,  -S02H,  are  completely 
transformed  by  bromine.  The  authors  have  studied  the  action  of 
bromine  on  aromatic  sulphides  and  disulphides,  sulphones  and 
sulphonic  acids.  With  bromine,  the  sulphides  give  rise  to  dibromides 
of  the  type  SRR'IBr2,  which  show  no  tendency  to  split  up  into  the 
sulphide  and  free  bromine,  but  readily  become  transformed  into 
substitution  products. 

Phenylmethylsulphonium  dibromide ,  SMePhBr2,  is  obtained  as  a  red, 
crystalline  substance,  m.  p.  87 — 88°,  when  bromine  acts  on  phenyl 
methyl  sulphide  in  carbon  tetrachloride  solution  below  0°.  Above  this 
temperature  it  gives  off  hydrogen  bromide,  and  is  transformed  into 
\y-bromophenyl  methyl  sulphide,  m.  p.  37 — 37 ‘5°.  This,  when  oxidised 
by  potassium  permanganate  in  acetic  acid  solution,  yields  the  corre¬ 
sponding  sulphone,  in.  p.  102‘5 — 103°,  which  with  phosphorus 
pentachloride  gives  jo-chlorobromobenzene.  The  sulphide  can  also 
be  obtained  by  the  action  of  methyl  iodide  on  the  sodium  salt  of 
jo-bromothiophenol. 

Diphenylsulphonium  dibromide,  SPh2Br2,  is  obtained  by  a  similar 
reaction  to  the  above  as  a  red,  crystalline  precipitate,  which  still 
more  readily  passes  into  the  corresponding  />-bromophenyl  sulphide. 

Phenyl  disulphide  when  dissolved  in  bromine  yields  jn-dibromophenyl 
disulphide  (compare  Hiibner  and  Alsberg,  Annalen,  1870,  156,  328). 

Phenyl  methyl  sulphone  is  not  attacked  by  bromine  unless  a 
catalyst,  such  as  ferric  chloride,  is  employed,  in  which  case  there  is 
produced  p-bromophenylmethyl sulphone,  identical  with  that  obtained 
by  the  oxidation  of  the  corresponding  sulphide  with  potassium 
permanganate  ( loc .  cit.). 

In  all  the  above  cases,  the  bromine  atom  enters  the  para-position  to 
the  sulphur-containing  group,  whilst,  in  the  case  of  the  sulphonic 
acids,  the  group  -S03H  directs  the  bromine  to  the  meta-position. 

W.  G. 

Oxonium  Compounds.  George  L.  Stadnikoff  ( J .  Russ.  Rhys. 
Chem.  Soc.,  1911,43,  1244 — 1257). — According  to  Nef’s  theory,  the 
first  stage  of  the  interaction  of  an  alkyl  halide  with  alcoholic  alkali 
hydroxide  consists  of  the  dissociation  of  the  alkyl  halide  into  halogen 
hydracid,  which  is  neutralised  by  the  alkali,  and  the  methylene  residue 
R*CH;,  which  either  combines  with  the  alcohol,  forming  a  simple 
ether,  or  undergoes  isomeric  change  into  an  olefine.  The  fact  that 
ieri.-butyl  iodide,  which  is  incapable  of  methylene  dissociation,  gives 
no  ether  when  treated  with  alcoholic  alkali  hydroxide,  is  regarded  as 
confirmation  of  Nef’s  theory.  The  author  finds  that  this  evidence 
is  fallacious,  since  tertiary  alkyl  halides,  such  as  tert.- amyl  bromide, 
do  give  ethers  under  the  above  conditions,  although  the  yield  is  very 
small;  also  tert. -butyl  iodide  yields  an  appreciable  amount  of  ether 
if  treated  with  the  alcoholic  alkali  in  a  sealed  tube.  Another 
observation  which  is  not  in  agreement  with  Nef’s  theory  is  that 
triphenylmethyl  chloride  reacts  with  alcohols,  giving  ethers  in 
theoretical  yields. 

The  most  obvious  method  of  explaining  these  reactions  is  to 
assume  that  the  alkyl  halogen  compound,  RX,  dissociates  into  alkyl 
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and  halogen,  which  then  combine  with  the  alcohol,  forming  an  oxonium 
compound,  R'H!()!RX.  Tho  latter  may  then  decompose  in  two  ways, 
giving  (1)  R'O'R  +  HX  or  (2)  R/HI01HX+  an  olefine.  These 
reactions  would  hence  be  closely  analogous  to  those  between  alkyl 
halides  and  amines  (see  this  vol.,  i,  116). 

Owing  to  the  doubt  which  exists  concerning  the  intermediate 
formation  of  oxonium  compounds  in  such  reactions  as  the  above 
and  in  the  Grignard  reaction,  the  author  has  studied  the  following 
reactions. 

(1)  The  action  of  propyl  iodide  on  triphenylmethyl  ethyl  ether  in 
presence  of  magnesium.  .Here  the  first  stage  of  the  reaction  com 
sists  in  the  formation  of  the  oxonium  compound,  CPh3*OEtIPrI, 
which  then  decomposes,  giving  triphenylmethyl  iodide  and  ethyl  pr  opyl 
ether. 

(2)  With  the  same  ether  as  in  (1),  fsobutyl  iodide  in  presence  of 
magnesium  combines  to  form  an  oxonium  derivative,  which  is 
subsequently  resolved  into  triphenylmethyl  iodide  and  ethyl  isobutyl 
ether. 

(3)  Diphenylmethyl  propyl  ether  and  isobutyl  iodide  react  in 
presence  of  magnesium,  giving  the  oxonium  compound, 

CHPlVOPrI-C4H9, 

which  decomposes  in  three  ways,  giving  (a)  CHPb2I  +  C4H0*OPr ; 
(b)  C4H9T  +  CHPh2*OPr  ;  and  (c)  C3H7I  +  CHPh2-0*C4H9(?). 

Diphenylmethyl  propyl  ether ,  CHPh2*OPr,  prepared  by  the  inter¬ 
action  of  diphenylbromomethane  and  propyl  alcohol  in  presence  of 
potassium  hydroxide,  is  a  colourless,  mobile  liquid,  b  p.  161°/ 11  mm. 

T.  H.  P. 

Some  Chlorine  Derivatives  of  Cholesterol.  Stephan  Minovici 
and  Bella  Hausknecht  ( Biochem .  Zeitsch.,  PJ12,  38,  46 — 52). — 
When  cholesterol  in  alcoholic  solution  is  treated  with  chlorine  gas, 
two  substances  are  formed ;  one,  U40H72O3Cl2  or  C42H7203C12,  is 
soluble  in  alcohol  and  contains  water  of  crystallisation,  m.  p.  125°, 
and  when  anhydrous,  m.  p.  130°;  the  other,  ^'56^i04^5^'^2>  m-  P-  195° 
(precipitated  from  ethereal  solution  by  alcohol),  is  insoluble  in  alcohol. 
The  formation  of  the  former  substance  can  be  explained  on  the  assump¬ 
tion  that  two  molecules  of  cholesterol  combine  to  form  an  ether,  from 
which  by  the  chlorinating  and  oxidising  action  of  the  chlorine,  two 
vinyl  and  two  fsobutyl  groups  are  eliminated  and  replaced  by  hydroxyl 
and  chlorine.  By  the  action  of  hydrogen  chloride  and  hydrogen 
peroxide,  a  third  chlorine  derivative,  C26H470C1,  was  obtained  ;  it 
forms  slender  needles  containing  water  of  crystallisation,  m.  p.  123°. 

S.  B.  S. 

Preparation  of  Arylpolymethylenechloro  -  compounds. 
Emanuel  Merck  (D.R.-P.  238959). — When  benzo-e-chloroamylamide, 
C6H5’C0*NH*[CH2]5C1  is  heated  with  aluminium  chloride  in  benzene 
solution  and  the  mixture  subsequeDtly  treated  with  steam,  it  yields 
benzo-e-phenylamylamide,  CgH^CO'NH^CHoJg'Ph,  a  yellow  oil,  b.  p. 
273 — 275°/15  mm.,  which  on  hydrolysis  furnishes  e-pheuylamyl- 
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amine ,  NH2*[CH2]5Ph,  b.  p.  131°/15  mm.,  pientte,  m.  p.  152 — 153°, 
and  platinichloride ,  m.  p.  220°. 

e-Chloroamylbenzene,  obtained  by  heating  the  foregoing  benzophenyl- 
amylamide  with  phosphorus  pentaehloride,  has  an  unpleasant  odour 
and  b.  p.  134°/18  mm. 

Benzo  -  8  -  phenylbutylamide,  glistening  needles,  m.  p.  83  5°,  is 
analogously  prepared  from  benzochlorobutylamide  with  phosphorus 
pentaehloride ;  it  furnishes  &-chlorobutylbenzene,  C6H5*[CH2]4C1,  b.  p. 
122—1230/17  mm.  F.  M.  G.  M. 

Preparation  of  Derivatives  of  o-Thiolbenzoic  Acid.  Badische 
Anijlin-  &  Soda-Fabrik  (D.R.-P.  237773). — When  dichloroethylene 
(1  mol.)  reacts  with  an  alcoholic  solution  of  a  thiolbenzoic  acid  (2  mols.), 
it  yields  acetylfeisthiolbenzoic  acids  (6fsmethinethiolbenzoic  acids)  of 
the  general  formula  C02R',R’S,CH.'CH!S*R,C02R',  where  R  is  a 
benzene  or  naphthalene  residue,  and  R'  a  metal,  aryl,  or  alkyl  group. 
The  preparation  of  acetylenefeisthiolbenzoic  acid  is  described. 

F.  M.  G.  M. 


Products  Formed  by  the  Action  of  Heat  on  />-Sulphamido- 
benzoic  Acid.  W.  B.  Stoddard  (Amer.  Chem.  J .,  1912,  47,  1—20). 
— Remsen  and  Muckenfuss  (Abstr.,  1896,  i,  481)  found  that  when 
^o-sulphamidobenzoic  acid  is  heated  at  220°  for  eight  hours,  there  are 
formed  jo-sulphobenzoic  acid,  ammonium  hydrogen  jt?-sulphobenzoate,  an 
“infusible  diamide  of  js-sulphobenzoic  acid,”  and  “  iso-p-sulphamido- 
benzoic  acid.” 

When  the  “  infusible  diamide  ”  is  heated  with  phosphorus  penta- 
cbloride  at  194 — 197°,  jo-chlorobenzonitrile  is  produced.  An  attempt 
was  made  to  remove  one  of  the  nitrogen  atoms,  whilst  leaving  the 
other,  by  heating  the  compound  with  hydrochloric  acid,  but  without 
success.  It  was  also  found  that  the  desired  result  could  not  be  attained 


by  aiazotisation  or  by  heating  with  sodium  carbonate  solution.  When 
a  current  of  steam  was  passed  through  a  mixture  of  the  diamide  and 
magnesium  hydroxide,  ammonia  was  liberated,  and  a  magnesium  salt 
was  obtained  of  an  acid,  isomeric  with  jo-sulphamidobenzoic  acid,  but 
entirely  different  from  “  iso-/>-sulphamidobenzoic  acid.”  The  corre¬ 
sponding  potassium  salt  reacts  readily  with  phosphorus  pentaehloride, 
but  the  infusible  diamide  is  not  thereby  regenerated.  These  facts 
indicate  that  the  nitrogen  atoms  of  the  infusible  diamide  are  both 
attached  to  carbon,  and  that  the  acid  isomeric  with  jo-sulphamido- 
benzoic  acid  is  probably  jo-carbamidobenzenesulphonic  acid. 

When  Remsen  and  Muckenfuss’  “  iso-p-sulphamidobenzoic  acid  ”  is 
heated  in  a  sealed  tube  with  concentrated  hydrochloric  acid  at  100°, 
the  infusible  diamide  is  produced.  If  the  acid  is  heated  in  a  sealed 
tube  with  water  at  220°,  a  small  quantity  of  a  substance  is  produced 
which  crystallises  in  thin  plates.  Analyses  of  the  barium  and  sodium 
salts  of  “  7so-^-sulphamidobenzoic  acid  ”  have  shown  that  this  acid  is 
not  isomeric  with  y»-sulphamidobenzoic  acid,  but  has  the  composition 


of  an  anhydride  of  the  latter,  C6H4<CgQ  /’NH.  Determinations  have 
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been  made  of  the  electrical  conductivity  of  solutions  of  both  these 
acids. 


It  is  suggested  that  the  action  of  heat  on  ^o-sulphamidobenzoic  acid 
may  be  represented  by  the  equation  : 

4C02H-C6H4-S02-NH2  =  C6H4<^q>(NE2)2  +  co2h-c6h4-so3h  + 


co2h-c6h4-so2-onh4 + c6h4<^>nh. 


E.  G. 


Bornylene  from  /3-Iodohydrobornylenecarboxylic  [/?-Iodo- 
camphanecarboxylic]  Acid  :  Dibromobornylenecarboxylic  [ a{3 - 
Dibromocamphanecarboxylic]  Acid  and  Dihydrobornylene- 
carboxylic  [orf/to-Camphanecarboxylic]  Acid.  Julius  Bredt 
and  W.  Hilbing  ( J .  pr.  Ghem 1911,  [ii],  84,  778 — 786.  Compare 
Abstr.,  1910,  i,  498). — / 3-Iodocamphanecarboxylic  acid, 


^8^14 


HH-CCLH 

i  2  , 

VCHI 


prepared  by  the  action  of  hydrogen  iodide  on  a  glacial  acetic  acid 
solution  of  bornylenecarboxylic  acid,  crystallises  in  needles,  m.  p. 
129 — 130°.  It  dissolves  in  hot  aqueous  sodium  carbonate,  yielding  a 
crystalline  sodium  salt,  together  with  the  hydroxy-acid,  C11H1803,  pre¬ 
viously  described  ( loc .  cit.).  When  heated  with  strong  aqueous  sodium 
hydroxide,  the  sodium  salt  yields  bornylene,  which  has  [a]^0  —  23’68° 
in  toluene,  and  [a]™  -  23'94°  in  benzene.  A  glacial  acetic  acid  solu¬ 
tion  of  bornylene,  when  heated  at  70°  with  sulphuric  acid,  yields  a 
bornyl  acetate,  b.  p.  103 — 104°/14  mm.,  which,  on  hydrolysis,  furnishes 
a  borneol  of  m.  p.  175 — 178°. 


aft- Dibromocamphanecarboxylic  acid, 


C8H14<C 


CBr-COJH 

CHBr 


obtained 


by  the  addition  of  bromine  to  bornylenecarboxylic  acid  in  carbon 
tetrachloride  solution,  and  purified  by  means  of  the  sodium  salt, 
crystallises  in  needles,  m.  p.  159 — 160°. 

or^o-Camphanecarboxylic  acid  (loc.  cit.),  prepared  by  reducing  /1-iodo- 
camphanecarboxylic  acid,  yields  a  chloride,  b.  p.  114 — 115°/14  mm., 
and  an  amide ,  m.  p.  166 — 167°,  which  is  con- 
CH2*CH — CH*NH2  verted  by  the  Hofmann  reaction  into  an 
amine  of  the  annexed  formula.  Improvements  in 
the  preparation  of  bornylenecarboxylic  acid  are 
CH2-CMe*CH2  also  described. 

Ethyl  bornylenecarboxylate,  obtained  as  a  by¬ 
product  in  crystallising  the  anhydride  from  alcohol,  has  b.  p. 
121— 122°/16  mm.  F.  B. 


CMe„ 


Electrolytic  Reduction  of  Oamphononic  Acid  to  cis-trans- 
Camphonolic  Acid  :  Camphonololactone.  Julius  Bredt  [and,  in 
part,  with  Wilhelm  Lund  and  August  Amann]  (J.pr.  Ghem.,  1911,  [ii], 
84,  786 — 799). — When  subjected  to  electrolytic  reduction,  camphon- 
onic  acid  yields  a  mixture  of  two  stereoisomeric  camphonolic  acids, 
0H-CH.CMe2>0Me.c02Hj 
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ch2*ch-o 


CIL 


CMe2 1 
•CMe-CO 


the  calculated 
salt,  which  is 


which  may  be  separated  by  distillation,  whereby  the  cfs-camphonolic 
acid  is  converted  into  the  corresponding  lactone,  whilst 
the  cis-Zraas-isomeride  distils  unchanged. 

cis -Camphonololactone  (annexed  formula)  has  m.  p. 
160—161°,  b.  p.  239-2°,  [a]L7  -  16-2°  in  alcohol. 

cis-Camphonolic  acid  is  obtained  by  the  addition  of 
amount  of  cold  dilute  hydrochloric  acid  to  its  barium 
prepared  by  the  action  of  barium  hydroxide  on  the 
preceding  lactone.  It  has  [a]§*  —  33-4°  in  alcohol,  and  a  varying  m.  p. 
according  to  the  rapidity  of  heating ;  when  rapidly  heated,  it  has 
m.  p.  197— 198°. 

The  isomeric  cis-tr&ns-camphonolic  acid  has  m.  p.  249 — 250°. 

y-Bromocamphonanic  acid,  I  _  2^>CMe,C02H,  obtained  by 

Chig  CM.2 

the  action  of  saturated  aqueous  hydrobromic  acid  on  the  cis-laclone,  has 
m.  p.  146 — 147°,  and  when  treated  with  aqueous  sodium  carbonate 
is  reconverted  into  the  lactone. 

Both  cis-Zraiis-camphononic  acid  and  cis-camphonololactone  are 
oxidised  by  concentrated  nitric  acid  to  eamphoronic  acid. 

Improvements  in  the  method  of  preparing  camphononic  acid 
(Lapworth  and  Lenton,  Trans.,  1901,  79,  1287)  are  also  described. 

F.  B. 


Resolution  of  Mandelic  Acid  into  its  Active  Components 
by  means  of  Phenylethylamine.  Lennart  Smith  ( J .  pr.  Ghem., 
1911,  [ii],  84,  743 — 744). — The  resolution  of  r-mandelic  acid  has  been 
accomplished  by  crystallising  the  Z-j8-phenylethylamine  salt  from 
water,  the  salt  of  the  cZ-acid  being  the  less  soluble.  The  pure  cZ-acid 
is  obtained  from  the  mandelic  acid,  recovered  from  the  mother  liquor, 
by  crystallisation  with  cZ-phenylethylamine.  F.  B. 


Atrolactic  [a-Hydroxy-a-phenylpropionie]  Acid.  Lennart 
Smith  ( J.pr.Chem .,  1911,  [ii ] ,  84, 731 — 743). — The  first  part  of  this  paper 
contains  an  account  of  a  large  number  of  experiments  on  the  formation 
of  acetophenonecyanohydrin,  and  the  hydrolysis  of  the  latter  compound 
to  atrolactic  acid.  This  is  followed  by  a  description  of  the  resolution 
of  the  acid  into  its  optically  active  components,  and  of  its  behaviour 
towards  hydrochloric  acid. 

In  the  preparation  of  atrolactic  acid  by  Spiegel’s  method  (Abstr., 
1881,  277  ;  compare  Staudinger  and  Ruzicka,  Abstr.,  1911,  i,  462), 
better  yields  are  obtained  by  replacing  the  hydrochloric  acid  by 
glacial  acetic  acid. 

Atrolactic  [a-hydroxy-a-phenylpropionic]  acid  crystallises  with  4H20, 
and  the  potassium,  sodium,  and  magnesium  salts  with  2H20 ;  the 
strontium  salt,  Sr(C9H903)2,4H20,  and  calcium  salt,  CaH2(C9H903)4, 
m.  p.  216°  (decomp.),  are  also  described  ;  the  affinity  constant 
K=  0-0341. 

The  resolution  of  the  acid  into  its  optically  active  component  is 
accomplished  by  crystallisation  of  its  salt  with  Z-/3-phenylethylamine,  the 
salt  of  the  (Z-acid  being  the  less  soluble  (compare  McKenzie  and  Clough, 
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Trans.,  1910,  97,  1016).  The  pure  /-acid  is  obtained  by  crystallising 
the  acid  recovered  from  the  mother  liquors  with  cZ-phenylethylamine. 
The  1  -phenylethylamine  salts  of  both  the  d-  and  the  /-acids  were  analysed. 
The  barium,  BaX2,4H20,  calcium,  CaX2,3|H20,  and  potassium, 
KX,2H20,  salts  of  the  active  acids  are  also  described  (X  =  C9H903). 

Hydratropic  acid  is  readily  obtained  from  atrolactic  acid  by  heating 
it  with  concentrated  hydrochloric  acid  for  three-quarters  of  an  hour 
on  the  water-bath,  and  reducing  the  product  with  sodium  amalgam. 
When  heated  with  concentrated  hydrochloric  acid  for  four  hours  at 
130 — 135°,  atrolactic  acid  yields  /3-chloro-a-phenylpropionic  acid 
together  with  a-  and  /3-isoatropic  acids.  By  heating  tropic  acid  at 
170 — 180°,  it  is  converted  into  atropic  acid,  which  is  accompanied  by 
small  quantities  of  a-  and  /3-/soatropic  acids. 

From  these  experiments  the  conclusion  is  drawn  that  the  action  of 
hydrochloric  acid  on  atrolactic  acid  yields  successively  atropic,  /3- chloro- 
a-phenylpropionic,  and  isoatropic  acids.  F.  B. 

a-Phenyl-a-ethylglycollic  Acid.  Lennart  Smith  (J.  pr.  Chem. 
1911,  [ii],  84,  744 — 745). — a-Phenyl-a-ethylglycollic  [a-hydroxy- 
a-phenyl butyric]  acid  is  best  prepared  by  the  addition  of  glacial  acetic 
acid  to  a  mixture  of  potassium  cyanide  and  propiophenone,  and 
hydrolysis  of  the  nitrile  thus  obtained  by  means  of  hydrogen  chloride 
in  ethereal  sclution,  the  resulting  amide  being  finally  hydrolysed  by 
aqueous  sodium  hydroxide.  It  crystallises  in  needles,  m.  p.  132° 
(corr.)  (compare  Grignard,  Abstr.,  1903,  i,  32),  and  is  resolved  into  its 
optically  active  components  by  crystallisation  of  the  c/q8-phenylethyl- 
amine  salt.  l-a-Hydroxy-a-phenylbutyric  acid  has,  in  aqueous  solution, 
[a]o  —  1 4°.  F.  B. 

Ethyl  Anisoylacetates.  Andre  Wahl  and  0.  Silberzweig 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  25 — 34.  Compare  Abstr.,  1908,  i, 
647  ;  1910,  i,  263). — Ethyl  m-  and  jo-methoxybenzoylacetates  have  been 
prepared  by  condensing  ethyl  acetate  with  ethyl  rn-  and  p>-methoxy- 
benzoates  in  presence  of  sodium.  The  corresponding  ortfAo-compound 
has  already  been  prepared  by  Tahara  (Abstr.,  1892,  844). 

Ethyl  })-anisoylacetate,  0Me*C6H4'C0'CH2,C02Et,  is  a  pale  yellow 
liquid,  b.  p.  180 — 190°/10 — 12  mm.,  decomposing  partly  into 
jp-anisoyldehydracetic  acid.  It  yields  a  green  copper  salt,  (C12H1304)2Cu, 
m.  p.  210°,  and  a  nitroso- derivative,  ra.  p.  113 — 114°. 

Ethyl  m-methoxybejizoylacetate  also  decomposes  very  readily  on  dis¬ 
tillation.  It  yields  a  green  copper  salt,  m.  p.  168 — 169°,  and  a  nitroso- 
derivative,  m.  p.  94°.  W.  G. 

Preparation  of  Halogenated  2-Anthraquinonylaminobenzoic 
Acids.  Fritz  Ullmann  (D.R.-P.  238106.  Compare  Abstr.,  1906,  i, 
426,  953  ;  1910,  i,  270). — \-Bromo-%anthraquinonylaminobenzoic  acid, 
C14H702-NH-C6H3Br-CU2H,  a  violet  powder,  which  does  not  fuse  at 
300°,  is  obtained  by  heating  1-chloroanthraquinone  (24’2  parts)  with 
4-bromoanthranilic  acid  (22  parts),  potassium  acetate  (20  parts),  copper 
acetate  (1  part),  and  copper  powder  (1  part)  at  160°  in  amyl-alcoholic 
solution.  F.  M.  G.  M. 
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Fagaramide,  a  New  Nitrogenous  Substance  from  the  Root- 
bark  of  Fagara  xanthoxyloides.  Hermann  Thoms  and  F.  Thumen 
( Ber .,  1911,44,  3717 — 3730). — The  root-bark  of  Fagara  xanthoxyloides 
contains  a  nitrogenous  substance,  014H170gN,  crystallising  from 
alcohol  in  well-formed  crystals,  m.  p.  119 — 120°.  Thirty  grams  were 
obtained  from  40  kilos,  of  the  drug.  The  compound  termed  fagaramide 
is  identified  as  the  iso butylamide  of  pi peronylacrylic  acid, 
CH2:02:C6H3-CH:CH-C0-NH-CH2-CHMe2. 

On  prolonged  boiling  with  50%  alcoholic  potassium  hydroxide,  it  is 
decomposed  into  rsobutylamine  and  pi  peronylacrylic  acid. 

Fagaramide  is  prepared  synthetically  by  condensing  piperonyl- 
acrylic  chloride  and  zsobutylamine  in  ethereal  solution.  In  a  similar 
manner,  the  isomerides  are  prepared,  namely,  the  normal,  secondary, 
and  tertiary  butylamides  of  piperonylacrylic  acid.  All  four  isomerides 
form  characteristic,  crystalline  dibromo-derivatives. 

Fagaramide  reacts  neutral,  and  does  not  form  salts ;  it  belongs  to 
the  same  group  as  piperine. 

All  four  isomerides  have  the  same  physiological  action,  namely, 
narcotic  on  cold-blooded  animals,  but  practically  none  on  warm-blooded 
animals. 

Fagaramide  is  obtained  by  extraction  with  benzene.  The  dibromide, 
C14Hl703NBr2,  forms  slender,  colourless  needles,  m.  p.  154 — 155°. 

On  oxidation  of  fagaramide,  piperonal  and  piperonylic  acid,  m.  p. 
230°  (not  227  5 — 228°),  are  obtained.  Piperonylacrylic  acid  has  in.  p. 
242°  (not  238°  or  232 — 234°  as  stated  in  the  literature).  fsoButyl- 
amine  hydrochloride  has  in.  p.  177 — 178°  (not  160°). 

Piperonylacrylic  chloride,  CH202IC6H3-CHICH*C0C1,  is  conveniently 
prepared  by  the  action  of  thionyl  chloride  on  the  acid. 

Piperonylacryl-n-butylamide, 

ch2o2:c6h3-ch:ch-co*nh-[ch2]3-ch3, 

forms  very  minute  crystals,  m.  p.  85 — 86°.  The  dibromide  separates 
in  small,  colourless  needles,  m.  p.  134 — 135°  (decomp.). 

Piperonylacryl-sec.-butylamide, 

CH202:C6H3-CH:CH-C0-NH-CHMeEt, 
yields  colourless  needles,  m.  p.  161 — 162°;  the  dibromide  has  m.  p. 
164 — 165°  (decomp.). 

Piperonylacryl-tevt.-butylamide,  Cff202IC6H3*CH!  CH*CO*NH*CMe3, 
forms  strongly  refractive,  pale  yellow  prisms,  which  are  colourless 
when  powdered,  m.  p.  138 — 139°  ;  the  dibromide  crystallises  in  slender, 
colourless  needles,  m.  p.  182 — 183°  (decomp.).  E.  F.  A. 

Aminosulphones  and  Allied  Compounds.  Siegmund  Gabriel 
and  James  Coi.man  {Ber.,  1911,  44,  3628 — 3636). — The  analogous 
behaviour  of  ketones  and  sulphones  in  many  reactions  led  the  authors 
to  hope  that  y-  and  S-aminosulphones  might  yield  heterocyclic  bases, 
just  as  y-  and  8-amino-ketones  yield  pyrrolines  and  tetrahydropyridines 
respectively.  This  expectation  has  not  been  fulfilled,  but  the  work 
has  led  to  the  production  of  the  following  substances. 

When  warmed  with  phosphorus  pentachloi’ide,  phthalyltaurine 

yields  phthalyltauryl  chloride,  C6H4<^qq^>N'C2H4*S02C1,  m.  p.  160°. 
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This  substance  is  very  stable  to  hot  water,  does  not  react  with  benzene 
and  aluminium  chloride,  but  is  converted  into  the  methyl  ester, 

CaH,<°°>N-02H4-S0sMe, 

m.  p.  103 — 104°,  by  methyl-alcoholic  sodium  methoxide. 

Phenyl  fi-phthalimidoethyl  sulphone , 

C6H4<co>N  • 1 G H2* 1 °H2 ' ■ 1 S02Ph, 

m.  p.  185 — 185'5°,  obtained  from  benzenesulphinic  acid,  alcoholic 
sodium  ethoxide,  and  /3-bromoethylphthalimide  at  100°,  yields,  by 
hydrolysis  by  acetic  acid  and  hydrochloric  acids  at  140°,  phenyl - 
fi-aminoethylsulphone  hydrochloride ,  NH2*CH2*CH2*S02Ph,HCl,  m.  p. 
155 — 155 -5°,  glistening  needles.  Phenyl-y-phthalivddopropylsulphone , 
m.  p.  126°,  and  phenyl -y-aminopropylsulphone  hydrochloride ,  m.  p. 
222°,  are  obtained  by  similar  methods  from  y-iodopropylphthalimide. 
Phenyl  mercaptan  and  /3-bromoethylphthalimide  react  with  boiling 
alcoholic  potassium  hydroxide  to  form  phenyl  fi-phthalimidoethyl 

sulphide,  CtJH4<CQQ^>N-CH2*CH2,SPh,  m.  p.  59 — 60°,  long  needles, 

by  the  hydrolysis  of  which  phenyl  fi-aminoethyl  sulphide  hydrochloride, 
NH2-CH2-CH2-SPh,HCl,  m.  p.  160—161°,  is  obtained. 

/?-Phthalimidoethyl  mercaptan  is  converted  by  warm  nitric  acid, 
D  1  *2,  into  fi-phthalimidoethyldisulphoxide, 

(W<“>N-CH2-0H2)2S202, 

m.  p.  155 — 156°,  which  reacts  in  benzene  with  aluminium  chloride 
on  the  water-bath  to  form,  after  treating  the  product  with  hydro¬ 
chloric  acid,  phthalimidoethylsulphinic  acid, 

c6h4<°°>j*-ch2-oh2-so2h, 

m.  p.  149 — 149 ‘5°  (decomp.),  glistening,  white  leaflets.  This  acid, 
which  is  also  obtained  by  reducing  the  disulphoxide  or  phthalyltauryl 
chloride  by  zinc  dust  and  96%  alcohol,  is  decomposed  by  boiling  20% 
hydrochloric  acid,  yielding  phthalic  acid,  taurine,  and  /3-phthalimido- 
ethyldisulphoxide.  C.  S. 

Action  of  a  Hydroxyfsobuty ronitrile  on  the  Nitrile  Ester 
of  Iminodi-phenylacetic  Acid.  George  L.  Stadnikoff  ( J .  Russ. 
Phys.  Chem.  Soc.,  1911,  43,  1235 — 1244). — It  has  been  previously 
suggested  (Abstr.,  1909,  i,  771,  772  ;  1910,  i,  825)  by  the  author 
that  in  the  action  of  a-hydroxypropionitrile  on  the  nitrile  esters  of 
propionyliminocyc^oheptanecarboxylic  and  iminodi-phenylacetic  acids, 
an  intermediate,  unstable  compound  of  the  ammonium  hydroxide  type 
is  formed,  this  then  undergoing  decomposition  into  other  hydroxy- 
nitriles  and  nitrile  esters  of  imino-acids.  Such  intermediate  forma¬ 
tion  of  ammonium  hydroxide  compounds  is  assumed  also  (1)  in  the 
formation  of  amines  and  amino-,  imino-,  and  nitrilo-acids  by  the 
action  of  hydroxy-nitriles  on  either  ammonia  or  its  derivatives ; 
(2)  in  the  interaction  of  alkyl  halides  or  halogen  derivatives  of  acids 
with  ammonia  or  its  organic  derivatives,  and  in  a  number  of  other 
reactions. 
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Most  of  the  reactions  represented  in  this  way  are  explained  equally 
well  by  Nef’s  “methylene-dissociation”;  thus  the  interaction  of 
the  nitrile  ester  of  iminodi-phenylacetic  acid  and  a-hydroxypropio- 
nitrile  may  be  regarded  as  occurring  in  the  following  stages  :  (1)  the 
hydroxynitrile  dissociates  into  methylene  derivative  and  water  : 
CHg-CH(OH)-CN  =  OH3-C(CN):  +  H20  ;  (2)  water  and  the  nitrile 
ester  give  the  ammonium  hydroxide  compound, 

CN-CHPh-NH2(0H)-CHPh-C02Et ; 

(3)  the  ethylidenecyanogen  combines  with  the  ammonium  hydroxide 
compound,  giving  the  nitrile  ester  of  a  nitrilo-acid, 

CN-CHPh*NH(OH)(CHMe*CN)*CHPh-C02Et, 
which  then  decomposes  into  derivatives  of  an  imino-acid  of  lower 
molecular  weight  and  mandelonitrile. 

In  order  to  arrive  at  a  decision  between  these  two  explanations, 
the  author  has  investigated  the  action  of  a-hydroxyisobutyronitrile, 
which  is  incapable  of  methylene  dissociation  on  the  nitrile  ester  of 
iminodi-phenylacetic  acid.  The  result  confirms  the  author’s  view 
of  these  reactions,  the  product  of  the  reaction  being  anhydronitrilo- 
diisobutyricphenylacetic  acid, 

COsH-OHPh-N<£]^;££>0, 

which  is  formed  as  follows :  CN"CHPh*NH*CHPh*C02Et  -j~ 
OH-CMe2-CN  =  CN-CHPh-NH(0H)(CMe2-CN)-CHPh-C02Et  = 
OH-CHPh-CN  +  0N-CMe2*NH-CHPh-C02Et;  the  latter  + 
0H-CMe2-ClSr  =  CN-CMe2-NH(0H)(CMe2-CN)-CHPh-C02Et  =  H20  + 
CN,CMe2'lS’(CMe2,CN)'CHPh'C02Et.  This  nitrile  ester  then  under¬ 
goes  hydrolysis  to  the  substituted  triacetic  acid,  which  is  subsequently 
transformed  into  the  corresponding  anhydride. 

Anhydronitrilodiisobutyricphenylacetic  acid,  C16H1905N  (see  above), 
crystallises  from  aqueous  alcohol  in  silky  needles,  m.  p.  180 — 181° 
(slowly  heated  in  sealed  capillary).  As  would  be  expected  from  the 
fact  that  iminodicarboxylic  acids  are  rendered  neutral  to  phenol- 
phthalein  by  one  equivalent  of  alkali  hydroxide,  two  equivalents 
of  the  latter  are  sufficient  to  neutralise  this  anhydride.  T.  H.  P. 

Photochemical  Behaviour  of  Nitroterephthalaldehyde. 
Hermann  Suida  ( J .  <pr.  Ghem.,  1911,  [ii],  84,  827 — 830).- — The  author 
finds  that  nitroterephthalaldehyde  is  very  sensitive  to  light.  A  cold 
xylene  solution  of  the  aldehyde  on  exposure  to  direct  sunlight  rapidly 
becomes  turbid,  and  deposits  a  yellow  solid  consisting  of  2 -nitroso- 
4-aldehydobenzoic  acid,  CHOC6H3(NO)*C02H.  The  acid  slowly  chars 
at  250 — 300°,  but  when  placed  in  a  bath  at  300°  instantly  melts  with 
decomposition.  It  dissolves  in  alkalis  and  alkaline  carbonates,  yield¬ 
ing  yellowish-green  solutions.  Its  solution  in  concentrated  sulphuric 
acid  develops  with  a  trace  of  phenol  an  emerald-green  coloration. 

Details  of  a  lecture  experiment  illustrating  the  photochemical 
transformation  of  the  aldehyde  are  given.  F.  B. 

Angeli- Rimini  Reaction  of  the  Aldehydes.  Angelo  Angeli 
(Atti  R.  Accad.  Lined,  1911,  [v],  20,  ii,  445 — 449.  Compare 
Balbiano,  Abstr.,  1911,  i,  987). — The  author  has  prepared  Wallach's 
ketone,  OMe-C6H4*CH2*COMe,  and  Balbiano’s  product  from  anethole 


i.  118 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


glycol,  and  finds  that  they  are  identical,  and  do  not  give  the  Angeli- 
Rimini  reaction  when  it  is  carried  out  as  originally  described.  The 
reaction,  however,  is  given  by  these  substances  when  an  excess  of 
alkali  is  emplo3’ed.  This  explains  Balbiano’s  results.  It  is  advisable 
to  add  the  calculated  quantity  of  alkali  in  small  portions  (compare 
Angeli  and  Castellana,  Abstr.,  1909,  i,  392),  and  in  the  qualitative 
test  it  is  better  to  use  the  sodium  salt  of  Piloty’s  acid.  Deoxy  benzoin, 
benzoin,  benzil,  and  dibenzyl  ketone  behave  similarly,  giving  the 
reaction  only  when  an  excess  of  alkali  is  employed.  It.  V.  S. 

o  Hydroxyacetophenone,  5-Chloro-o-hydroxyacetophenone, 
and  Certain  Chlorochalkones  and  Chloroflavones.  Franz 
Kunckell  [with  Albert  Furstenberg]  ( Ber .,  1911,  44,  3654 — 3656. 
Compare  Abstr.,  1901,  i,  213). — The  authors  describe  the  preparation 
of  o-hydroxyacetophenone  from  5-acetylamino-2-hydroxyacetophenone, 
and  of  5  u>-dichloro-2-hydroxyacetophenone  (m.  p.  64°)  from  w-chloro- 
5-amino-2-hydroxyacetophenone.  The  corresponding  u>-chloro-5-bromo- 
2-hydroxyacetophenone  has  m.  p.  68°, 

5-Chloro-2-hydroxyacetophenone  condenses  with  benzaldehyde  in  the 
presence  of  sodium  hydroxide  to  form  5-chloro-2-hydroxychalkone ,  m.  p. 
108°,  which  readily  combines  with  bromine  to  form  a  dibromide  of 
m.  p.  185°.  H.  W. 

Chalkone  and  Hydrochalkones.  Guido  Bargellini  and  Leda 
Bini  ( Gazzetta ,  1911,  41,  ii,  435 — 445). — Hydrochalkones  may  be 
prepared  conveniently  by  reducing  chalkones  with  hydrogen  in  the 
presence  of  platinum -black.  In  this  way,  from  an  ethereal  solution 
of  2-hydroxychalkone,  2-hydroxydihydrochalkone  was  obtained  ;  the 
product  is  best  purified  by  conversion  into  the  semicarbazone, 
C16Hl702N3,  which  forms  white  needles,  m.  p.  174 — 175°  (softening  at 
170°). 

The  reduction  of  4-methoxychalkone  with  zinc  dust  and  acetic  acid 
yielded  a  substance  (probably  a  diketonic  condensation  product), 
C32Hg0O4,  which  crystallises  in  colourless  needles,  m.  p.  224 — 225°. 
When  4-methoxychalkone  in  ethereal  solutionis  reduced  with  hydrogen 
iu  presence  of  platinum-black,  4 -methoxydihydrochalkone,  G16H1602,  is 
obtained  ;  it  crystallises  in  colourless  needles,  m.  p.  59 — 60°  (softening 
at  55°),  and  it  gives  a  yellow  coloration  with  concentrated  sulphuric 
acid.  The  semicarbazone,  Cl7H1902N3,  forms  colourless  needles,  m.  p. 
118—120°. 

3  : 4-Dimethyleneoxychalkone,  when  reduced  with  zinc  and  acetic 
acid,  yields  a  substance ,  C32H2fi06,  which  crystallises  in  colourless 
needles,  and  is  solid  at  260°.  When  the  reduction  is  effected  with 
hydrogen  in  the  presence  of  platinum-black,  3  :  4 -dimethyleneoxydi- 
hydrochalkone,  C16H1403,  is  produced ;  it  crystallises  in  colourless 
needles,  m.  p.  39 — 40°  (softening  at  35°),  and  gives  a  red  coloration 
with  concentrated  sulphuric  acid.  The  semicarbazone,  Cl7Hl703N3, 
forms  colourless  needles,  m.  p.  153 — 154°.  it.  V.  fc>. 

Preparation  of  Benzoylaminohydroxyanthraquinones. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  238488). — 
When  1  : 5-dibenzoyldiamipoanthraquinones  are  oxidised  with  either 
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manganese  dioxide,  a  persulphate  or  a  perchlorate,  a  hydroxy-group  is 
introduced  into  either  position  4  or  8. 

1  :  5-Dibenzoyldiamiooanthraquinone  (10  parts)  dissolved  in 
100  parts  of  sulphuric  acid  (10%  S03)  was  slowly  treated  at  5 — 10°  with 
manganese  dioxide  (3'5  parts),  maintained  below  15°  with  continual 
stirring  during  two  hours,  and  the  A-hydroxy-l  :  5 -dibenzoyldiamino- 
anthraquinone  subsequently  isolated  by  known  methods. 

4t-Chloro-%-hydroxy-\  \  5-dibenzoyldiaminoanthraquinone  was  prepared 
in  a  similar  manner  with  potassium  persulphate  from  4  chloro-1  : 5- 
dibenzoyldiaminoanthraquinone,  whilst  2-chloro-l  :  5-dibenzoyldiamino- 
anthraquinone  furnished  2-chloro-i(8)-hydroxy-l  :  5-dibenzoyldiamino- 
anthraquinone.  F.  M.  G.  M. 

Preparation  of  Dianthraquinonyl-  or  Polyanthraquinonyl 
carbamides.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P 
238550,  238551,  238552,  and  238553.  Compare  Abstr.,  1911,  i,  469, 
655,  995). — The  preparation  of  dianthraquinonylcarbamides  has 
previously  been  described,  and  the  reaction  has  now  been  extended 
to  the  case  of  heteronuclear  /3/3'-diaminoanthraquinones. 

These  compounds,  orange-yellow  powders,  are  obtained  by  the 
action  of  fifi'-anlhraquinonylenedicarboxyl  chlorides  (obtained  from 
2  :  6-  or  2  :  7-diaminoanthraquinones  with  excess  ef  carbonyl  chloride) 
on  amino-  or  diamino  anthraquinones. 

The  second  and  third  patents  state  that  /?/3'-dianthraquinonyl- 
carbamide  can  be  readily  prepared  by  heating  /?-aminoanthraquinone 
at  170°  with  carbamide  or  ethyl  urethane,  either  with  or  without 
solvent,  until  evolution  of  ammonia  (and  in  the  latter  case,  alcohol) 
ceases.  The  fourth  patent  deals  with  the  employment  of  substituted 
aryl-  or  diaryl -carbamides,  and  describes  \>-tolyl-2-anthraquinonyl- 
carbamide,  yellow  crystals,  obtained  by  the  prolonged  boiling  of 
jt?-toluidine  with  2  :  2'-dianthraquinonylcarbamide.  F.  M.  G.  M, 

[Preparation  of  Anthracene  Derivatives.]  Badische  Anilin- 
&  Soda-Fabrik  (D.R.-P.  238980). — It  is  now  found  that  the  compounds 
previously  described  (Abstr.,  1907,  i,  226)  can  be  prepared  from 
1  :  l'-dianthraquinonyl-2  : 2'-dialdehyde  by  reduction  with  either  an 
alkaline  solution  of  sodium  hyposulphite  or  with  zinc  in  concentrated 
sulphuric  acid  solution.  F.  M.  G.  M. 

Decomposition  of  Alkylidenehydrazines :  Conversion  of 
Ionone  and  i/^-Ionone  into  the  Corresponding  Hydrocarbons, 
C13H22.  Nicolai  M.  Kijner  {J.  Russ.  Phys.  Chem.  Soc.,  1911,  43, 
1398 — 1402). — The  decomposition  of  iononekydrazone  in  presence  of 
potassium  hydroxide  is  an  exothermic  reaction,  and  gives  rise  to  a-ionane, 

CHEtlCH‘CH<^Q^^i-^^^>CH2,  which  is  a  colourless  liquid  with  a 

faint  odour  of  turpentine,  b.  p.  220 — 221°/747  mm.,  D„°  0'8530, 
nD  P4784.  It  readily  oxidises  in  the  air,  combines  with  4  atoms  of 
bromine,  and  in  acetic  anhydride  solution  gives  a  raspberry-red 
coloration  with  a  drop  of  sulphuric  acid.  It  shows  the  normal 
molecular  refraction,  whereas  the  similar  hydrocarbon  corresponding 
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with  /3-ionone  should  exhibit  considerable  exaltation,  owing  to  the 
presence  of  conjugated  double  bonds. 

\p-Ionane,  CMEtICH’CH2*CMeiCH*CH2’CHICMe2  (?),  obtained  in  a 
similar  manner  from  i^-ionone,  is  a  colourless,  faintly-smelling  liquid, 
b.  p.  224 — 225°/751  mm.,  Df  0-8151,  1*4725;  it  rapidly  turns 

yellow  in  contact  with  the  air,  unites  with  6  atoms  of  bromine,  and 
is  converted  into  a-ionane  when  its  acetic  acid  solution  is  boiled  with 
a  small  quantity  of  sulphuric  acid.  The  formula  given  above  is  of 
doubtful  accuracy,  as  the  hydrocarbon  does  not  exhibit  optical 
exaltation.  T.  H.  P. 


Crystalline  Form  and  Optical  Characters  of  Pinocampheol 
Methyl  Xanthate.  N.  I.  Surgunoff  ( Zeitsch .  Kryst.  Min.,  1911, 
50,  62 — 63;  from  Bull.  Soc.  Nat.  Moscow,  1907,  543 — 551). — The 
crystals  of  pinocampheol  methyl  xanthate  (Tschugaeff,  Abstr.,  1908, 
i,  93)  are  orthorhombic  with  a :  b  :c—  P3747  :1  :  0*9787.  L.  J.  S. 


Constituents  of  Essential  Oils.  The  Constitution  of  the 
Active  Caryophyllenes ;  Transformation  of  the  Active 
Caryophyllenes  into  Monocyclic  Derivatives.  Friedrich  W. 
Semmler  and  Erwin  W.  Mayer  ( Ber .,  1911,  44,  3657 — 3679). — The 
authors  have  subjected  caryophyllene  to  the  action  of  ozone,  and 
studied  the  decomposition  products  of  the  ozonide  so  formed.  They 
consider  that  crude  caryophyllene  is  composed  chiefly  of  three  caryo¬ 
phyllenes,  namely,  Deussen’s  inactive  a-caryophyllene  and  two  active 
caryophyllenes,  which  they  name  tarp.-caryophyllene  and  lim.- caryo¬ 
phyllene,  and  to  which  they  assign  the  respective  provisional 
formulae  : 


CMe 


H2c  I  c 

HC - CMe2C 


CHn 


CH 

X 


CMe 

Me 


and 


Me 


CMe 


H2C  |  CH 

HC — CMe2  c 


CH, 


CMe 
f  i 

CH„ 


CH 


Me 


Commercial  caryophyllene,  when  dissolved  in  ethyl  chloride  and 
subjected  to  the  action  of  ozone,  yields  a  soluble  ozonide,  C15H2406, 
together  with  a  small  quantity  of  an  insoluble  ozonide,  which  probably 
contains  seven  or  eight  atoms  of  oxygen.  When  the  soluble  ozonide 
is  heated  in  glacial  acetic  acid  solution,  it  yields  carbon  dioxide  and 
formaldehyde,  together  with  a  mixture  of  acidic  and  neutral  products. 
From  the  acidic  products  a  keto-acid,  CnH1803,  a  diketo-acid, 
C14H2204,  and  an  acid,  CgH1402,  were  isolated. 

The  keto- acid,  CnH18Og,  is  a  pale  yellow,  mobile  oil  of  b.  p. 
183  —  187°/I1*5  mm.,  D20  1*040,  a®  +44°,  n™  1*4677.  Its  silver  salt 
was  analysed.  The  methyl  ester  has  b.  p.  139 — 142°/15*5  mm., 
D20  0*9913,  1*4527,  a*  +42°.  The  semicarhazone  has  m.  p.  183°. 

When  oxidised  with  nitric  acid,  the  keto-acid  yields  dimethylsuccinic 
acid  and  dibasic  caryophyllenic  acid,  C0H14O4.  The  latter  forms  a  non¬ 
crystalline  syrup  of  b.  p.  215 — 218°/9  mm.,  222 — 225°/13  mm.  It  is 
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remarkably  stable  towards  nitric  acid.  The  silver  and  copper  salts 
were  prepared.  The  methyl  ester  has  b.  p.  127 — 131°/11  mm., 
D20  T0456,  <  1,4462,  a2D°  +44°.  When  boiled  with  acetic  anhydride, 
caryophyllenic  acid  yields  an  anhydride  of  b.  p.  152 — 158°/10  mm., 
D20  1T399,  <  14755,  aj,0  -  28°.  Similar  products  were  obtained 
when  the  keto-acid  was  oxidised  by  bromine  in  alkaline  solution. 
Oxidation  with  permanganate  also  gave  caryophyllenic  acid,  to  which 

the  formula  CH2\Q^^Q^gy^/>C'Me2  is  assigned. 

The  diketo-aoid,  C14H2204,  is  a  viscous,  yellow  oil  of  b.  p.  229 — 232°/ 
1 1  *5  mm.,  D20  1-0830,  <  1  ‘4804,  a™  4-  41°.  Its  silver  salt  begins  to 
darken  at  130°,  and  has  m.  p.  about  ^145°.  Its  methyl  ester  has  b.  p. 
184— 188°/12  mm.,  D20  1‘047,  <+38°,  nD  1-4680.  With  semi- 
carbazide  hydrochloride  it  gives  no  product  of  definite  m.  p.  When 
oxidised  with  nitric  acid,  it  yields  succinic  acid  and  caryophyllenic  acid. 
On  treatment  with  bromine  in  alkaline  solution,  it  yields  caryophyllenic 
acid,  together  with  a  mixture  of  acids  of  high  boiling  point. 

The  acid ,  C8H1402,has  b.  p.  120— 128°/9  mm.,  D20  0-9827,  rcD  1-4457, 
[a]D  +  17°,  and  is  monobasic.  Its  methyl  ester  has  b.  p.  64 — 68°/ 
9  mm.,  D20  0'922,  [a]??  +  20°,  1-4316.  Its  amide  melts  at  96°. 

From  the  neutral  portion  (see  above),  a  ketone,  C10HlgO,  a  probable 
keto- aldehyde,  CuH1802,  a  diketone,  C52H20O2,  and  a  deketo-aldehyde, 
C14H2.20g,  were  isolated. 

The  ketone,  C10H18O,  is  a  mobile,  pale  green  liquid  of  b.  p.  73 — 76°/ 
11 -5  mm.  It  has  D20  0‘8823,  <  1-4387,  av  -7°.  Its  semicarbazone 
has  m.  p.  176°.  When  reduced  by  sodium  amalgam  it  yields  an 
alcohol,  C10H20O,  b.  p.  87—890/ll-5  mm.,  D20  0-8707,  <  1*4507, 
[a]|,0  —  6°.  This,  on  treatment  with  phosphorus  pentachloride,  passes 
into  the  corresponding  chloride  (b.  p.  70 — 73°/10  mm.,  D20  0"882), 
which,  when  heated  with  quinoline,  yields  the  hydrocarbon,  C10H16. 
The  latter  has  b.  p.  50—54711-5  mm.,  D20  0-812,  <  1-4410,  <  -  6°. 
When  oxidised  by  bromine  in  alkaline  solution,  the  ketone  yields 
carbon  tetrabromide,  together  with  a  monobasic  acid,  C9H1602,  b.  p. 
131—133713-5  mm.,  D23  0-9773,  <  1-4500,  <  -7°,  the  silver  salt 
of  which  had  m.  p.  219°,  after  darkening  at  about  160°.  The  methyl 
ester  has  b.  p.  86 — 89715  mm.,  D23  0-9208,  n ^  1-4360,  <  -5-5°. 
The  amide  has  m.  p.  114°.  On  oxidation  with  nitric  acid,  the  ketone 
yields  an  acid,  C8H1402,  b.  p.  119—122712  mm.,  D20  0-972,  <  1-4457, 
<  +  7 "5°.  This  yielded  a  methyl  ester  of  b.  p.  69 — 73°/15  mm., 
D20  0-9369,  <  1-4307,  <  +22°,  and  an  amide,  m.  p.  115  —  116°.  The 
formation  of  these  compounds  is  represented  by  the  scheme  on  p.  122. 

The  diketone,  C12H20O2,  after  treatment  with  permanganate  to 
destroy  any  aldehyde  present,  is  a  colourless,  mobile  oil,  b.  p. 
137—14279  mm.,  D20  0-9600,  <  1  4677,  <  +34°.  The  b.  p.  was 
unaltered  by  a  second  treatment  with  permanganate,  whilst  the  follow¬ 
ing  values  were  found  for  the  remaining  constants  :  D20  0-9598, 
nD  1-4622,  aD  +39°.  Its  semicarbazone  had  m,  p.  219°.  On  oxidation 
with  nitric  acid,  the  diketone  yields  dimethylsuccinic  acid  and  caryo¬ 
phyllenic  acid.  Oxidation  with  bromine  in  alkaline  solution  leads  to 
the  same  products. 

The  diketo-aldehyde,  C14H2203,  is  a  viscous,  yellowish-green  oil  of 
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b.  p.  181—184713  mm.,  D20  1*0280,  4°  1*4774,  4°  -25°.  It  does 
not  yield  a  uniform  semicarbazone.  When  oxidised  with  perman¬ 
ganate,  it  yields  the  acid  C14H2204  (see  above).  Nitric  acid  converts  it 
into  succinic  acid  and  caryophyllenic  acid. 


CMe  CH 
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Acid,  C9H1(i02.  Acid,  C8H1402. 


Deussen’s  caryophyllene  was  converted  into  caryophylleoe  dihydro¬ 
chloride,  which,  on  treatment  with  methyl-alcoholic  potassium  hydroxide, 
yielded  the  previously-described  “  recovered  ”  dextrorotatory  caryo¬ 
phyllene  (Abstr.,  1911,  i,  73).  An  attempt  to  transform  this,  through 
the  nitrosite,  into  Deussen’s  leevorotatory  caryophenyllene  was 
unsuccessful. 

Reduction  of  the  blue  nitrosite  (Deussen,  Abstr.,  1907,  i,  945)  led 
to  the  formation  of  a  substance,  C15H2lrN,  which  is  probably  an  amine. 
It  has  b.  p.  148—150713  mm.,  D20  0*9297,  4°  +13°,  4  1*5030. 

H.  W. 


New  Philippine  Essential  Oils.  Benjamin  T.  Beooks  (Philippine 
J.  Sci.,  1911,  6,  333—351.  Compare  Abstr.,  1911,  i,  1000).— The 
essential  oil  from  the  flowers  of  AficheUa  longifolia  contains  linalool, 
eugenol  methyl  ether,  and  methylbutyric  and  acetic  acids,  and  a  very 
small  percentage  of  thymol. 

The  leaves  of  Toddalia  asiatica  (L.)  (T.  Aculeata  Pers.,  Kurz)  yield 
0*08%  of  an  essential  oil,  which  gave  the  following  constants:  4°  1‘4620, 
D™  0  9059.  The  oil  is  largely  linalool,  but  also  contains  a  white, 
crystalline,  camphor-like  compound,  m.  p.  96  5 — 97°,  which  is  very 
unstable. 

The  leaves  of  Clausena  anisum  olens  yield  1*20%  of  an  essential  oil 
with  the  following  constants  :  4°  1‘5235  Dj®  0*963,  ester  number  3*6. 
It  contains  chavicol  methyl  ether  to  the  extent  of  93%. 

About  0*2%  of  an  essential  oil  with  Dgo  0  850  is  obtainable  from  the 
leaves  of  Limnophila  sp. 

Orange-peel  oils  were  also  examined,  the  naranjita  variety  giving 
a  much  greater  yield  than  the  cajel.  The  two  oils  resemble  one 
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another  very  closely,  the  former  having  constants:  l‘470b, 

[ajo  90'85°,  ester  number  8'0 ;  the  latter,  1'4675,  0‘8390, 

ester  number  8*5. 

The  leaves  of  Citrus  decumana  yield  1’7%  of  an  essential  oil,  with 
constants:  1-4644,  D™  0-8700,  [a]^  22-90°,  ester  number  10.  It 

contains  dipen tene  and  linalool  and  a  trace  of  an  aldehyde. 

The  oil  from  the  leaves  of  Citrus  hystrix  has  the  following  constants  : 
w™  1'4650,  D:]"  0’9 1 50,  [a]™  —  10-50°,  ester  number  50-2.  W.  G. 

The  Essential  Oil  of  Seseli  bocconi.  Luigi  Francesconi  and 
E.  Sernagiotto  (Alii  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  481 — 486). — 
The  essential  oil  of  this  plant  has  been  obtained  by  distilling  it  in 
steam.  By  fractional  distillation  of  the  oil  a  number  of  fractions 
were  isolated,  of  which  the  more  volatile  consist  of  terpenes,  £-pinene 
and  /3-phellandrene  having  been  identified.  The  oil  also  contains 
compounds  with  carbonyl  groups  (probably  aldehydes),  and  ethers 
and  alcohols  are  also  present.  R.  V.  S. 

Chemistry  of  Caoutchouc.  III.  Theory  of  Vulcanisation.  II. 
David  Spence  [with  J.  H.  Scott]  ( Zeitsch .  Chem.  Ind.  Kolloid* ,  1911,  9, 
300 — 306.  Compare  Spence  and  Scott,  Abstr.,  1911,  i,  657). — Further 
experiments  have  been  made  on  the  extraction  of  sulphur  from 
vulcanised  caoutchouc  by  treatment  for  measured  time  intervals  with 
equal  successive  quantities  of  boiling  acetone.  These  show  that 
equilibrium  between  the  adsorbed  sulphur  and  that  in  the  acetone  solu¬ 
tion  is  rapidly  attained,  aud  this  fact  is  regarded  as  favourable  to  the 
interpretation  which  has  already  been  given  to  the  exponential  form 
of  the  extraction  curves.  From  two  series  of  observations  made  with 
the  same  mixture  of  para-caoutchouc  and  sulphur  which  had  been 
subjected  to  the  vulcanising  process  for  different  periods  of  time,  it 
it  is  found  that  the  proportion  of  chemically  combined  sulphur 
increases  with  the  period  of  vulcanisation,  and  that  the  initial  portions 
of  the  extraction  curves,  corresponding  with  the  removal  of  the  free 
sulphur,  are  also  different  in  the  two  cases.  When  a  non-vulcanised 
mixture  of  caoutchouc  and  sulphur  is  similarly  extracted  with  boiling 
acetone,  the  form  of  the  extraction  curve  obtained  is  quite  different. 
The  removal  of  the  sulphur  from  the  unvulcani.-ed  mixture  is,  how¬ 
ever,  also  a  slow  process  by  reason  of  the  inclusion  of  the  free  sulphur 
in  the  jelly-like  mass  which  the  non-vulcanised  caoutchouc  forms  in 
contact  with  the  boiling  acetone. 

An  extraction  experiment  with  ebonite  gave  an  extraction  curve 
differing  from  those  obtained  with  samples  of  vulcanised  caoutchouc, 
but  in  this  case,  also,  there  appears  to  be  a  considerable  amount  of 
sulphur  which  is  present  in  the  chemically  combined  form. 

H.  M.  D. 

Brazilian  Copal.  Stanislaus  Machenbaum  {Arch.  Pharm.,  1912, 
250,  6  — 12). — The  copal  was  red  to  yellow  in  colour,  and  was  in  small 
pieces,  showing  a  thin,  weathered  layer.  It  sintered  at  127°,  melted 
completely  at  160°,  and  had  the  following  percentage  solubilities  in 
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the  solvents  named  :  alcohol  76,  acetone  80,  alcohol  and  ether  92, 
light  petroleum  20.  The  copal  gave  the  following  constants :  acid 
numbers  (a)  direct  123"2,  ( h )  indirect  128-5  ;  sapouification  numbers 
(a)  cold  136-2,  ( b )  hot  144-2. 

An  ethereal  extract  of  the  resin  was  shaken  with  ammonium 
carbonate  solution,  which  (1)  extracted  two  acids,  of  which  one,  brazil- 
copalic  acid,  C24H40O3,  m.  p.  170 — 175°,  yielded  a  lead  salt  insoluble 
in  alcohol,  and  (2)  precipitated  a  mixture  of  two  acids,  of  which  one, 
m.  p.  195 — 200°,  gave  a  lead  salt  insoluble  in  alcohol.  Sodium 
carbonate  solution  then  extracted  from  the  ethereal  solution  two  acids, 
of  which  brazilcopalolic  acid,  C22H3S02,  m.  p.  95 — 100°,  gave  an 
insoluble  lead  salt.  The  residual  ethereal  solution  yielded  nothing  to 
potassium  hydroxide  solution,  but  on  steam  distillation  furnished  a 
volatile  oil,  boiling  chiefly  at  ’245 — 255°,  and  a  residue  of  a-brazil- 
copaloresen,  as  a  brownish-yellow,  viscid  mass. 

The  portion  of  the  copal  insoluble  in  ether  was  dissolved  in  a  mixture 
of  alcohol  and  ether,  and  extracted  with  potassium  hydroxide  solution, 
which  removed  a  mixture  of  resin  acids.  These  were  dissolved  in 
alcohol,  precipitated  as  lead  salts  by  lead  acetate,  regenerated,  and 
separated  into  two  portions  by  treatment  with  cold  alcohol  :  the  soluble 
portion  is  a-brazilcopalinic  acid,  C16  H  S302,  m.  p.  180 — 185°.  The  solution 
after  extraction  with  potassium  hydroxide  contained  {3-brazilcopaloresen 
and  a  little  volatile  oil.  All  the  substances  described  are  amorphous. 
The  acids  give  phytosterol-like  reactions,  and  their  acid  numbers  are 
recorded.  T.  A.  H. 

Columbia  Copal.  Stanislaus  Machenbaum  (Arch.  Pharm.,  1912, 
250,  13 — 19). — The  copal  was  in  large  pieces,  and  had  a  slight 
turpentine-like  odour.  It  sintered  at  120°,  melted  completely  at  155°, 
and  had  the  following  percentage  solubilities :  ether  56,  alcohol  78, 
alcohol  and  ether  90,  light  petroleum  18.  Its  constants  were  as 
follows  :  acid  numbers  (a)  direct  105,  ( b )  indirect  106-1,  saponifica¬ 
tion  numbers  (a)  cold  106 "8,  (b)  hot  1 10*6.  An  ethereal  extract  of 
the  resin  was  extracted  with  (1)  ammonium  carbonate  solution  and  (2) 
sodium  carbonate  solution.  In  each  case  a  mixture  of  two  resin  acids 
was  extracted,  and  was  separated  into  its  components  by  solution  in 
alcohol  and  precipitation  by  lead  acetate.  The  acid  giving  an  insoluble 
lead  salt  alone  was  examined  in  each  case,  the  other  being  viscid  and 
intractable.  As  in  the  case  of  Brazilian  copal  (preceding  abstract), 
ammonium  carbonate  precipitated  two  resin  acids  from  the  ethereal 
extract  ;  of  these,  the  one  giving  an  insoluble  lead  salt  had  in.  p. 
170 — 175°.  That  extracted  by  ammonium  carbonate  is  columbia- 
copalic  acid,  C.,2H40O3,  m.  p.  145 — 150°.  The  acid  subsequently 
removed  by  sodium  carbonate  is  columbiacopalolic  acid,  O22H40O2, 
m.  p.  90°. 

The  residual  ethereal  extract  contained  volatile  oil,  boiling  chiefly 
at  210 — 220°,  and  brown,  viscid  a-columbiacopaloresen.  The  portion 
of  the  crude  copal  insoluble  in  ether  was  dissolved  in  a  mixture  of 
alcohol  and  ether,  and  extracted  with  potassium  hydroxide  solution, 
which  removed  a-columbiacopalinic  acid,  <J14H2402,  m.  p.  180 — 185°, 
soluble  in  cold  alcohol,  and  (3-columbiacopalinic  acid,  C9H20O3,  in.  p. 
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190°,  soluble  in  hot  alcohol.  (3-Columbiacojmloresen  remained  in  the 
solution. 

All  the  products  mentioned  are  amorphous.  The  acid  numbers 
and  phytosterol -like  reactions  of  the  resin  acids  are  recorded. 

T.  A.  H. 

So-called  Chicle  Gum.  J.  E.  Quintus  Bosz  and  N.  H.  Cohen 
(Arch.  Phawn.,  1912,  250,  52 — 62). — Tschirch  and  Schereschewski’s 
work  on  this  material  (Abstr.,  1905,  i,  685)  has  been  repeated,  and  it 
is  shown  that  their  a-chiclalban  is  ct-amyrin  acetate,  their  /Lchielalban 
is  a  mixture  of  esters  of  lupeol  and  /?- amyrin,  their  y-chiclalban  con¬ 
tains  as  its  principal  constituent  a  substance,  C56H1120,  C57HU40,  or 
C5SH'110O,  m.  p.  68°,  which  on  admixture  with  Hesse’s  /Lcerotinone 
melts  at  66 — 68°,  and  is  possibly  identical  with  that  substance  (Abstr., 
1893,  i,  57).  Chiclafluavil  is  a  mixture  of  all  the  substances  mentioned 
above.  On  steam  distillation,  chicle  “  gum”  yielded  a  minute  quantity 
of  an  alkaline  distillate  with  an  odour  of  amines,  and  on  hydrolysis  by 
alkalis  furnished  acetic,  hexoic,  and  cinnamic  acids.  The  portion  of 
the  “  gum  ”  insoluble  in  acetone  is  brittle,  and  has  none  of  the 
properties  of  caoutchouc,  so  that  the  properties  of  chicle  “  gum,” 
which  render  it  suitable  for  “  chewing  gum  ”  manufacture,  do  not 
depend  on  the  presence  of  caoutchouc-like  substances.  T.  A.  H. 

Occurrence  of  Chitin.  Edmund  O.  von  Lippmann  (Be.r.y  1911, 
44,  3716 — 3717). — A  colourless,  thin,  tough  skin,  forming  a  light 
grey,  amorphous  powder  when  dry,  which  collected  on  the  surface  of 
some  waste  liquors  in  a  sugar  factory  which  had  been  set  aside  for 
several  months,  is  shown  to  be  composed  of  chitin  produced  by 
bacterial  action.  E.  F.  A. 

Lutein  from  Yolk  of  E gg.  Richard  Willstatter  and  Hein¬ 
rich  H.  Escher  (Zeitsch.  physiol.  Chem .,  1912,  76,  214 — 225). — The 
chemically  indifferent  yellow  pigments  of  plants  and  animals  are 
divided  into  the  hydrocarbons  of  the  carrotene  group,  C40H56,  soluble 
in  light  petroleum,  and  the  oxygen  compounds  of  the  xanthophyll 
group,  C40H56O2,  soluble  in  alcohol  (Willstatter  and  Mieg,  Abstr., 
1907,  i,  865).  Lycopene,  the  colouring  matter  of  tomatoes,  has  been 
shown  (Willstatter  and  Escher,  Abstr.,  1910,  i,  330)  to  belong  to  the 
carrotene  group,  and  it  is  now  proved  that  lutein  from  the  yolk 
of  eggs  is  a  xanthophyll  isomeric  with,  and  closely  related  to,  that 
derived  from  chlorophyll. 

The  methods  of  separating  lutein  from  the  phospbatides,  fats, 
and  cholesterol  of  the  yolk  are  described  :  the  pure  pigment  crystal- 
ises  slowly  from  carbon  disulphide  in  well  formed  prisms,  or  quickly 
in  fire-red  conglomerates  of  pointed,  microscopic  needles,  m.  p. 
195 — 196°  (corr.).  It  crystallises  from  methyl  alcohol  in  prisms 
with  V-shaped  indentations,  which  are  amber-yellow  with  metallic 
lustre. 

Lutein  forms  an  additive  compound  with  iodine  in  ethereal  solution  ; 
the  iodide  is  a  dark  violet  powder  consisting  of  microscopic,  pointed 
needles.  It  absorbs  oxygen  to  the  extent  of  23%  of  its  weight. 
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In  alcoholic  solution  it  shows  absorption  bands  in  the  blue  and 
indigo- blue,  corresponding  with  those  of  xanthophyll  from  leaves,  but 
differing  from  carrotene.  E.  F.  A. 

[Preparation  of  Thionaphthen  Derivatives.]  Kalle  &,  Co. 
(D.R.-P.  239089.  Compare  Abstr.,  1911,  i,  666,  667,  1009).— An 
account  of  the  preparation  of  substances  having  the  general  formula 
itS*C6H3(S,CH2'C02H)*C02H,  some  of  which  have  been  previously 
described  (Abstr.,  1911,  i,  666). 

The  following  new  compounds  are  mentioned  : 

2- Carboxy-5-methylthiolphenylt/iiolacetic  acid,  yellowish- white  needles, 
m.  p.  220°  (decomp.). 

3- Keto-Q-methyltkiol-(\)-thionaphthen-2-carboxylic  acid,  a  colourless 

powder,  and  3-ktto-§-methylthiol-(\)-i1iionaplithen,  glistening  needles, 
m.  p.  133—134°.  F.  M.  G.  M. 

[Preparation  of  Thionaphthen  Derivatives.]  Kalle  &  Co. 
(D.R.-P.  239092). — o-Nitro-m-xylidine  was  diazotised,  and  converted  by 
the  action  of  potassium  cyanide  and  copper  sulphate  into  2-nitro-m- 
xylonitrile,  needles,  m.  p.  126°;  this  when  heated  at  100°  during  twelve 
hours  with  80%  sulphuric  acid  yielded  Q-nitro-2  :  i-dimethylbenzoic  acid, 
yellow  needles,  m.  p.  180°,  and  on  reduction  furnished  the  correspond¬ 
ing  6- amino-2  : 4 -dimethylbenzoic  acid,  a  yellow,  crystalline  powder, 
m.  p.  126°  (decomp.).  The  foregoing  amino-acid  when  diazotised, 
xanthogenated,  and  treated  with  chloroacetic  acid  yielded  A-carboxy-m- 
xylyl-5-thiolacetic  acid,  C02H*C(JH2Me2’S-CH2-C02H,  a  microcrystalline 
powder,  m.  p.  158 — 159°,  which  on  fusion  with  sodium  hydroxide 
furnished  JcetoA  :  6-dimethylthionap/ithencar  boxy  lie  acid ,  red  flakes,  and 
was  subsequently  converted  into  JcetoA  :  6 -dimethyltJnonapJitJien,  needles, 
m.  p.  93°,  which  rapidly  darkens  on  exposure  to  light. 

F.  M.  G.  M. 

[Preparation  of  Anthraquinonethioxanthones.]  Fkitz  Ull- 
mann  (D.R.-P.  238983.  Compare  Abstr.,  1911,  i,  1010). — AntJira- 
quinone-thioxanthone,  orange-red  leaflets,  m.  p.  335°,  is  prepared  by 
heating  anthraquinone-l-o-thiolbenzoic  acid  with  phosphorus  penta- 
chloride  in  nitrobenzene  solution  ;  the  anthraquinone-thioxanthone, 
m.  p.  272°,  described  previously  (Abstr,,  1910,  i,  270)  has  now  been 
obtained  by  fusing  anthraquinone-2-o-thiol benzoic  acid  with  p-toluene- 
sulphonyl  chloride  at  205°,  whilst  anthraquinonyl-1  : 5-di-o-thiol- 
benzoic  acid  and  phosphorus  pentachloride  furnish  an  antJiraquinone- 
dithioxanthone,  glistening,  orange  needles,  which  do  not  melt  at 
350°.  F.  M.  G.  M. 

[Preparation  of  “  Thioindigo  ”  Derivatives.]  Kalle  &  Co. 
(D.R.-P.  239673). — When  3-oxy-(l)-thionaphthen-2-carboxylic  acid  and 
its  derivatives  containing  a  free  or  substituted  amino-group  in  the 
benzene  nucleus  are  oxidised  in  either  alkaline  solution  or  neutral 
suspension,  they  yield  “thioindigo  ”  derivatives. 

“  6  :  6' - Diaminothioindigo  ”  was  obtained  as  a  brown,  docculent  pre¬ 
cipitate  by  the  oxidation  of  an  aqueous  alkaline  solution  of  6-amino- 
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3-oxy-(l)-thionaphthen-2-carboxylie  acid  with  air  at  70 — 80°;  other 
oxidising  agents  can  also  be  employed.  F.  M.  G.  M. 

Lysine  Platinichloride.  Max  Siegfried  (. Zeitsch .  physiol.  Chem., 
1912,  76,  234 — 237). — The  platinichloride  of  active  lysine,  when  dried 
over  sulphuric  acid,  has  the  composition  C6H1402N2,PtH2ClG,Et0H, 
and  crystallises  in  needles  more  slender  and  darker  than  those  of  the 
platinichloride  of  inactive  lysine,  which  forms  stouter,  paler  yellow 
pi’isms,  having  the  composition  CGH1402N2,PtH2Cl6.  Racemic  and 
active  lysine  may  be  sharply  differentiated  in  this  manner. 

E.  F.  A. 

Haemopyrrole.  Richard  Willstatter  and  Yasuhiko  Asaiiina 
(Her.,  1911,  44,  3707 — 3710). — Haemopyrrole  from  hsemin  or  from 
chlorophyll  has  been  shown  to  contain  phyllopyrrole,  CgH15N,  iso- 
haemopyrrole,  C8H13N,  and  another  base,  C8H13N.  The  constitutions 
2:3:4-  and  2:4: 3-dimethylethylpyrrole  respectively  were  ascribed 
to  the  two  latter  compounds  (Willstatter  and  Asahina,  this  voh,  i,  41), 
but  further  investigation  is  necessary,  as  neither  of  them  proves  to  be 
identical  with  the  2  : 4-dimethyl-3-ethylpyrrole  synthesised  by  Knorr 
and  Hess  (Abstr.,  1911,  i,  1019;  compare  also  Fischer  and  Bartholomiius, 
this  vol.,  i,  50). 

The  synthesis  of  Knorr  and  Hess  is  confirmed ;  2  :  4-dimethyl- 
3-ethyl pyrrole  has  b.  p.  84°/10  mm.,  197°/710  mm.,  D4°  0’913.  The 
styphnate  forms  four-sided  prisms,  m.  p.  1 36° ;  the  chloropicrate  gives 
prisms,  m.  p.  140°.  On  oxidation  with  nitrous  acid,  methylethyl- 
maleinimideoxime  is  obtained,  crystallising  in  prisms,  m.  p.  215 — 216° 
(Knorr  and  Hess  give  201°). 

The  pyrrole  base  was  reduced  with  hydrogen  iodide  and  phosphorus 
at  240°,  and  finally  with  platinum  and  hydrogen.  The  pyrrolidine 
obtained  has  b.  p.  145°,  and  forms  a  platinichloride,  crystallising  in 
pointed  prisms,  m.  p.  220°,  and  an  a-naphthylcarbamide,  crystallising  in 
irregularly-defined,  rhombic  plates,  m.  p.  109 — 110°.  It  is  essentially 
different  from  isohsemopyrrolidine.  E.  F.  A. 

Asymmetric  Selenites.  Luigi  Marino  and  Y,  Squintani  (Atti 
R.  Accad.  Lincei,  1911,  [v],  20,  ii,  666 — 670.  Compare  Marino, 
Abstr.,  1908,  ii,  833). — When  absolutely  dry,  recently  sublimed 
selenious  anhydride  is  mixed  with  an  equimolecular  quantity  of  a 
solution  of  pure  piperidine  in  anhydrous  benzene  cooled  with  ice,  a 
colourless,  crystalline  mass  is  deposited.  The  reaction  is  complete  in 
eight  or  ten  hours.  The  product,  after  being  washed  with  anhydrous 
benzene,  gives  on  analysis  figures  corresponding  with  the  formula 
C5HuN"Se02,  but  allowance  has  to  be  made  for  absorbed  water,  owing 
to  the  extremely  hygroscopic  nature  of  the  substance.  The  compound 
has  m.  p.  70 — 71°,  but  traces  of  water  may  lower  it  to  64 — 65°.  It 
probably  reacts  with  alcohol,  but  the  reaction  product  has  not  been 
isolated.  The  piperidine  group  is  not  involved  in  the  reaction. 

R.  Y.  S. 

Cyclic  Ammonium  Bases.  Johannes  Gadamer  (J.  pr.  Chem., 
1911,  [ii],  84,  817 — 820). — A  reply  to  Decker  and  Kaufman  (Abstr., 
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1911,  i,  807),  who  erroneously  attributed  to  the  author  the  view  that 
the  carbinol  bases  have  in  all  cases  the  structure  of  amino-aldehydes 
or  ketones.  F.  B. 

Action  of  Methylamine  and  Aniline  on  Benzoyldehydracetic 
Acid.  [Mutual  Replacement  of  Ammonia  and  Amines  in 
Pyridone  Derivatives.]  Pavel  I.  Petrenko-Kritschenko  and  Joh. 
Schottle  ( Ber .,  1911,  44,  3648 — 3654.  Compare  Abstr.,  1911,  i, 
1020). — The  interaction  of  benzoyldehydracetic  acid  with  methylamine 
and  aniline  has  been  studied,  whereby  the  methyl-  and  phenyl-lactams 
of  benzoyldehydracetic  acid  have  been  obtained.  These  have  m.  p. 
188°  and  203°  respectively.  Unlike  the  lactam  described  previously 
(i loc .  cit.),  neither  of  these  compounds  yields  a  pyridonecarboxylic  acid 
when  warmed  with  alkali.  The  methyl-lactam,  on  treatment  with 
hydrochloric  acid,  yielded  2  : 6-diphenyl-4-pyridone,  the  platinichloride 
of  which,  m.  p.  218 — 221°  (decomp.),  was  analysed.  When  similarly 
treated,  the  phenyl-lactam  yielded  2  :  6-diphenyl-l  :  4-pyridone. 

The  methyl-  and  phenyl-lactams  were  also  prepared  by  the  action  of 
alcoholic  solutions  of  methylamine  and  aniline  on  the  lactam.  Con¬ 
versely,  the  methyl-lactam,  when  treated  with  alcoholic  ammonia, 
yields  the  lactam  which  was  identified  by  conversion  into  2  :  6-diphenyl- 
4-pyridone-3-carboxylic  acid  and  2  :  6-diphenyl-4-pyridone  ;  on  treat¬ 
ment  with  an  alcoholic  solution  of  aniline,  it  yields  the  phenyl-lactam. 

Similarly,  the  anilino-group  of  the  phenyl-lactam  is  replaceable  under 
the  action  of  ammonia  or  methylamine.  H.  W. 

The  Condensation  of  Acetonedicarboxylic  Ester  with 
Aldehydes,  Ammonia,  and  Amines.  Pavel  I.  Petrenko- 
Kritschenko  {J.  pr.  Ghem.,  1912,  [ii],  85,  1 — 37). — A  resume  of  the 
results  of  already  published  investigations  by  the  author  and  various 
co-workers  (Abstr.,  1906,  i,  452;  1907,  i,  708;  1908,  i,  564;  1909,  i, 
605,  959  ;  1910,  i,  188).  D.  F.  T. 

Preparation  of  Derivatives  and  Homologues  of  Indole. 
Gesellschaft  fur  Teerverwertung  (D.R.-P.  238138). — When  aryl- 
hydrazones  (or  their  keto-  or  aldehyde  derivatives)  are  heated  with 
zinc  chloride  they  furnish  indole  derivatives.  2-Metbylindole  was 
obtained  in  75%  yield  by  heating  acetonephenylhydrazone  (1  part)  in 
3  parts  of  solvent  naphtha  with  zinc  chloride  (1  part)  at  150°  during 
one  hour,  extracting  with  water,  and  subsequently  fractionating  in 
a  vacuum. 

3-Methylindole,  previously  prepared  by  E.  Fischer  in  38%  yield, 
was  produced  in  80%  yield  from  propionaldebydephenylhydrazone  at 
200°,  whilst  ethyl  phenylhydrazonepyruvate  furnished  a  60%  yield  of 
2-indolecarboxylic  acid  at  130°.  F.  M.  G.  M. 

New  Synthesis  of  Benzylidine-2-methylquinoline.  von 
Ismailsky  ( J .  pr.  Chem.,  1912,  [ii],  85,  90 — 92). — In  the  presence  of 
sodium  hydroxide  solution,  o-aminobenzaldehyde  slowly  condenses 
with  excess  of  styryl  methyl  ketone,  yielding  benzylidene-2-methyl 
quinoline.  The  product  agrees  entirely  with  previous  descriptions 
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(Wallach  and  Wiisten,  Abstr.,  1883,  1096;  Jacobsen  and  Reimer, 
Abstr.,  1884,  335;  Doebner  and  Peters,  Abstr.,  1890,  176;  Eibner, 
Abstr.,  1901,  i,  64).  D.  F.  T. 


Condensation  of  para-Qainones  with  Indoles  and  Pyrroles 
Containing  Hydrogen  in  the  3-Position.  Richard  Moitlau  and 
Alfred  Redlich  Ber.,  1911,  44,  3605—3618). — 2-Methylindole  and 
p-benzoquinone  (2  mols.)  react  in  boiling  alcohol  to  form  2 -inethyl- 

indyl-3-benzoquinone,  dark  violet, 

bronze  needles,  m.  p.  about  185°,  and  quinol  in  quantitative  yield. 
That  the  reaction  occurs  directly  at  the  3-hydrogen  atom,  not  at  the 
iminic  hydrogen  atom,  is  proved,  not  only  by  the  fact  that  the 
colourless  ^co-compound,  obtained  by  the  action  of  hydrazine 
hydrate,  forms  a  diacetate,  m.  p.  132°  (a  triacetate  should  be  formed 
had  the  reaction  occurred  in  position  1),  but  also  because  1  :  2-dimethyl- 
indole  and  p-benzoquinone  yield  in  a  similar  manner  an  almost  quanti¬ 
tative  amount  of  1  :  ‘1-dime, lhylindyl-3-benzoquinone,  ClfiH1302N,  m.  p. 
about  160°,  violet-black  needles.  In  a  similar  manner,  2-methylindole 
and  toluquinone  yield  a  corresponding  substance,  C16H1302N,  m.  p. 
about  195°  (decomp.),  reddish-violet  needles;  the  colourless  diacetate  of 
its  leuco-compound  has  m.  p.  146°.  2-Phenylindole  and  />-benzo- 
quinone  give  about  40%  of  l-phenylindyl-3-benzoquinone,  C20H13O2N, 
m.  p.  about  205°,  blue  needles  ;  2  : 5-dimethylindole  reacts  with 
yebenzoquinone  and  with  toluquinone  to  form  about  90%  of  2:5- 
dimelhylindyl-3-benzoquinoue,  C16H1302N,  m.  p.  about  201°  (decomp.), 
violet-black,  bronze  needles,  and  2 : 5-dimethylindyl-3-toluquinone, 


CirHlfl02N,  reddish-violet  needles. 

As  is  to  be  expected  from  the  preceding,  pyrroles  unsubstituted  in 
positions  3  and  4  react  with  p-quinones  (4  mols.,  two  of  which  are 
utilised  in  oxidising  the  initially-formed  leuco-compound)  to  form 
aiquinonylpyrroles  ;  thus  2  :  5-dimethylpyrrole  yields  3  :  4- diquinonyl - 

CMelC’C  H  O 

2  :  3 -dimethylpyrrole,  NH<(  ..  i  I  „6TTX2,  black,  microcrystalline 

vJVl-G*  V  -LL^V^/g 

powder,  whilst  5-phenyl-2-methyl  pyrrole  yields  3  :  i-diquinonyl-b- 
phenyl-1 -methyl pyrrole,  C23H1S04N,  brownish-black  powder. 

Whilst  with  the  preceding  indoles  and  pyrroles  only  one  nucleus 

enters  the  benzoquinone  mole- 
CH2-CHMe  O  /  \  cule,  it  is  found  that  the  more 

Nn— /  \  \ -  _ /  strongly  basic  2-methyldihydro- 

/  |  ! _ ^r/  indole  reacts  like  the  following 

/  \  X/  \  b&ses  with  jo-quinones,  in  that 

\  _ X  q  CHMe’CHj  two  nuclei  enter  the  quinone 

molecule  ;  thus  2-methyldi- 
liydroindole  yields  a  substance  (annexed  formula),  m.  p.  1 87°,  brown 
needles  ;  methylaniline  yields  bismethylanilinoquinone, 

(NPhMe)2C6H202, 

reddish-brown  leaflets  ;  tetrahydroquinoline  yields  bistetrahydroquino- 
linoquinone,  (C9NH10)2C6H2O2,  m-  P-  189°,  brown  needles,  and 
4-methyltetrahydroquinoline  yields  bis-Q-methyltetrahydroquinolino- 
quinone,  (C9H9MeN)2  36H?02,  m.  p.  197°.  C.  S. 
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Products  of  the  Condensation  of  9-Methylcarbazole  and 
Phthalic  Anhydride.  Fkanz  Ehrenreich  ( Monatsh .,  1911,  32, 
1103 — 1114.  Compare  Scholl  and  Neovius,  Abstr.,  1911,  i,  567). — • 
By  the  interaction  of  molecular  proportions  of  9-methylcarbazole  and 
phthalic  auhydride,  the  main  product  is  9-methylcarbazole-3-phthaloylic 

acid,  together  with  small  quantities 

of  9-methylcarbazole-3  :  6-diphthaloylie  acid, 


C02H-C6H4-COaH 


3XNMe/^6^'3 *C6H4*C02H. 


When  twice  as  much  phthalic  anhydride  is  used,  the  quantity  of  the 
latter  is  increased  considerably. 

9-Methylcarbazole  is  conveniently  prepared  by  the  action  of  methyl 
iodide  or  of  methyl  sulphate  at  the  ordinary  temperature  on  potassium 
carbazole. 

9-Methylcarbazole-d-phthaloylic  acid,  prepared  by  the  interaction  of 
the  components  in  benzene  solution  with  aluminium  chloride,  crystal¬ 
lises  in  large,  well-formed  rhombs,  m.  p.  232°;  it  shows  a  character¬ 
istic,  cherry-red  coloration  with  concentrated  sulphuric  acid,  changing 
to  green  on  the  addition  of  strong  nitric  acid.  The  methyl  group  is 
only  very  slowly  and  partly  eliminated  on  boiling  with  hydrogen 
iodide,  and  the  attraction  of  alkyl  to  nitrogen  is  apparently  increased 
by  the  phthaloyl  group  ;  indeed,  no  trace  of  halogen  alkyl  is  obtained 
on  heating  the  diphthaloyl  derivative  with  hydrogen  iodide. 

The  same  methyl  ester  is  obtained  from  the  silver  salt  and  methyl 
iodide,  or  from  the  acid  chloride  and  methyl  alcohol ;  it  crystallises  in 
monoclinic  prisms,  m.  p.  146°. 

9- Methylcarbazole-3  :  6 -diphthaloylic  acid  crystallises  in  slender 
needles,  m.  p.  330° ;  the  cherry-red  coloration  with  sulphuric  acid 
turns  yellow  on  the  addition  of  strong  nitric  acid. 

The  dimethyl  ester  crystallises  in  large,  colourless  prisms,  m.  p.  196°. 

2:3:6:  l-Diphthaloyl-9-methylcarbazole, 


C„H4<S?>C6H 


4  61J-2\]sfMe/  6  2^CO' 


c6h2<!S>c6h(, 


prepared  by  heating  9-methylcarbazole-3 : 6-diphthaloylic  acid  with 
sulphuric  acid  at  90°  (compare  Scholl  and  Neovius,  loc.  cit.),  crystal¬ 
lises  in  reddish-yellow  plates,  which  have  not  melted  at  400°.  With 
concentrated  sulphuric  acid  a  bluish-violet  solution  is  obtained,  which 
becomes  orange  when  strong  nitric  acid  is  added.  E.  F.  A. 


Ester  Acids  of  Thiocarboxylic  Acids  with  Aliphatic  Alcohol 
Acids.  V.  Bror  Holmberg  («/.  pr.  Chem 1911,  [ii],  84,  634 — 686. 
Compare  Abstr.,  1910,  i,  361,  834). — A  detailed  account  of  the 
action  of  amines  towards  the  following  acids  :  xanthoacetic  acid, 
0Et*CS,S*CH2,C02H  ;  ethyl  dithiocarboglycollic  acid, 
SEfCS-0-CH2-C02H ; 

dithiocarbodiglycollic  acid,  C02H,CH2*S'CS'0,CH2*C02H ;  earbo- 
dithioglycollic  acid,  COfS’CBvCOoH),,,  and  trithioearbodiglycollic 
acid,  CS(S-CH2-C02H)2. 

The  previously -observed  formation  of  diphenylcarbamide  by  the 
action  of  aniline  on  xanthoacetic  acid  is  considered  by  the  author  to 
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be  due  to  the  intermediate  formation  and  decomposition  of  an  additive 
compound  with  aniline,  according  to  the  following  scheme  : 
C02H'CH.2*S*CS*0Et — C02H*CH2-S-C(S-NH3Ph)(NHPh)'0Et 

— >  C0.2H-CH2*SH  4-  EtOH  +  H2S  -f-  CO(NHPh)2. 

Evidence  in  support  of  the  author’s  view  is  furnished  (1)  by  the 
non-formation  of  diphenylcarbamide  in  acid  solution  and  in  the 
absence  of  excess  of  aniline,  and  (2)  by  the  isolation  of  similar 
additive  compounds  of  the  thiocarbamylglycollic  acids  with  amines 
(see  bdow). 

/3-Phenylethylamine  reacts  with  xanthoacetic  acid,  yielding  an  oily 
thiour ethane,  CHMePtrNH'CS’OEt. 

Ethyl  dithiocarboglycollic  acid  forms  with  aniline  in  aqueous  solution 
the  aniline  salt,  SEt-CS^OCO^NHgPh,  m.  p.  77‘5 — 78°;  when 
heated  with  aniline  in  alcoholic  solution,  diphenylcarbamide  is 
produced. 

Dithioearbodiglycollic  acid  reacts  with  ethylamine  to  form  ethyl- 
thiocarbamylthioglycollic  acid  and  the  anhydride  of  ethylthiocarbamyl- 
glycollic  acid  mentioned  below.  With  aniline  in  ethereal  solution  it 
yields  the  aniline  salts,  C5H605S2,2NH2Ph,  lustrous,  pale  yellow 
leaflets,  m.  p.  97—97-5°,  and  C5H605S2,NH2Ph,  m.  p.  110— 110-5°. 
When  heated  with  aniline  in  aqueous  solution,  dithiocarbodi- 
glycollic  acid  gives  rise  to  a  mixture  of  substances,  the  nature  of  which 
depends  on  the  ratio  of  aniline  to  acid,  and  the  temperature  and 
duration  of  the  reaction  ,  the  following  compounls  were  isolated  from 
the  product :  s-diphenylthiocarbamide,  phenylrhodanine,  trithiocarbo- 
diglycollic  acid,  glycollic  acid,  thioglycollic  acid,  phenylthiocarbamyl- 
glycollie  acid  and  its  anhydride,  and  phenylthiocarbamylglycollanilide. 

Trithiocarbodiglycollic  acid  reacts  with  primary  amines,  yielding 
thioglycollic  acid  and  rhodanines  (compare  A  bstr.,  1910,  i,  361);  with 
/3-phenylethylamine  it  forms  Z-fi-phenylethylrhodanine , 

a _ pa 

co-cH>N'CHMePh’ 

pale  yellow,  tabular  crystals,  m.  p.  Ill — 112°. 

Ethyltrithiocarboglycollic  acid  and  aniline  in  aqueous  solution  yield 
phenylrhodanine  and  ethyl  trithiocarbonate. 

W-Substituted  derivatives  of  thiocarbamylglycollic  acid  are  readily 
obtained  by  the  interaction  of  amines  and  ethyldithiocarboglycollic 
acid. 

Ethylthiocarbamylglycollic  acid,  NHEt*CS-0*CH2-C02H,  prepared 
from  ethylamine  in  aqueous  solution,  crystallises  in  stellar  aggregates 
of  small,  white  needles,  m.  p.  97’5 — 98°  ;  the  sodium  salt  is  amorphous; 
the  barium  salt,  (NHEfCS’OCH2’C02)2Ba,3H20,  forms  colourless 
plates.  It  is  oxidised  by  bromine  to  ethylcarbamylgly  collie  acid, 
colourless  prisms,  m.  p.  85 — 86°,  and  when  warmed  in  aqueous 
solution  forms  an  anhydride  (2-thion-S- ethyl -k-oxazolidone), 

O - 

CH2-( 

which  crystallises  in  colourless  plates,  m.  p.  49 — 40-5°. 

Diethylthiocarbamylgly collie  acid,  NEt2,CS*0*CH2*C02H,  prepared 
from  diethylamine, crystallises  in  flat,  colourless  prisms,  m.  p.  90-5  —91°, 
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NHPh-CS*0-CH2-C02H,  m.  p. 
phenylrhodanine  and  diphenyl- 
ethyldithiocarboglycollic  acid  in 


and  yields  crystalline  sodium  and  barium  salts ;  the  ethyl  ester 
is  an  oil. 

Phenylthiocarbamyly  l  y  collie  acid , 

111 — 112°,  obtained  together  with 
carbamide  by  heating  aniline  with 
aqueous  solution,  crystallises  with  one  molecule  of  acetic  acid  in  long, 
colourless  prisms,  which  lose  their  acetic  acid  on  exposure  to  air  ;  the 
sodium  salt  and  barium  salt,  (NHPh*CS*0’CH2’C02)Ba,3H20,  were 
analysed.  It  readily  loses  water,  forming  the  anhydride  (2 -thion- 
q _ CS\ 

3-phenyl-i-oxazolidone),  I  .j^NPh,  which  crystallises  in  stout, 

V  Jig  vO 

irregular  plates  or  short  prisms,  m.  p.  172 — 173°,  and  dissolves  in 
aqueous  sodium  carbonate  to  form  the  sodium  salt  of  the  original 
acid.  When  heated  in  neutral  or  alkaline  solution,  it  yields  glycollic 
acid  and  diphenylcarbamide ;  in  aqueous  ammonia,  phenylthio- 
carbamide  is  produced.  Oxidation  with  potassium  permanganate 
yields  phenylcarbamylglycollic  acid. 

Phenylthiocarbamylglycollanilide ,  NHPh’CS’0*CH2’CO’NHPh,  pre¬ 
pared  by  heating  the  acid  with  aniline  in  aqueous  solution,  forms 
lustrous,  white  needles,  m.  p.  133 — 134°. 

2  -  Thion  -  3  -  phenyl  -  4  -  oxazolidone  is  oxidised  by  bromine  to 
2  :  4-diketo-3-phenyloxazolidine.  When  dissolved  in  alcoholic  sodium 

CO’NPh 

ethoxide,  it  forms  a  gelatinous  sodium  salt,  I  ^>C(SNa)‘OEt, 

Oxig  o 

which  is  decomposed  by  acetic  acid,  yielding  2-ethoxy -2-thiol-S- 

CO’NPhv 


phenyl-i-oxazolidone, 


CH2— O 


^>C(SH)*OEt.  This  crystallises  in  colour¬ 


less  needles,  m.  p.  73 — 73  5°,  and  dissolves  in  alkalis,  forming  salts  of 
phenylthiocarbamylglycollic  acid.  The  above-mentioned  sodium  com¬ 
pound  reacts  with  ethyl  iodide,  yielding  a  reddish-yellow  oil,  probably 

1  _  ^>C(SEt)*OEt,  which,  on  treatment  with  aqueous  sodium 

v  H.  ^  v 

hydroxide,  is  converted  into  ethyl  mercaptan  and  phenylcarbamyl¬ 
glycollic  acid  ;  with  ethyl  chloroacetate  it  forms  the  compound , 
CO’NPh 

in _ 0>C(0Et)-S*CH2-C02Et, 

which,  by  dilute  hydrochloric  acid,  is  hydrolysed  and  converted  into 

2  : 4-diketo-3-phenylthiazolidine,  and  by  acetic  acid  is  hydrolysed  to 
phenylcarbamylglycollic  acid  and  a  substance  crystallising  in  small, 
flat  prisms  or  white  needles,  m.  p.  171 — 172°.  The  latter  substance 

CO’NPh 

is  probably  diphenylisohydantoin,  i  _  ^>CINPh. 

The  interaction  of  chloroacetanilide  and  the  sodium  salt  of 
2-thiol-2-ethoxy-3-phenyl-4-oxazolidone  yields  a  thiazolidone  compound, 


rij  _ a  vj _ n  lj 

I  2  >CINPh  or  i  2^>CINPh,  which  forms  pale  yellow 

CO’NPlr  CO’NPlr  r  J 

crystals,  m.  p.  174 — 175°. 

The  prolonged  action  of  alcoholic  sodium  ethoxide  on  2-thion- 
3-phenyl-4-oxazolidone  at  the  ordinary  temperature  gives  rise  to 
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sodium  phenylthioearbamylglycollate ;  at  100°,  xanthanilide  is 
produced. 

Piperidine  combines  with  2  -  thion  -  3  -  ethyl  -  4  -  oxazolidone  in 
alcoholic  solution  to  form  2-thiol-2-pipericlyl-3-ethyl-i-oxazolidone , 

CO-NEt. 

CH2 — o 

with 


^>C(SH)*NIC51110,  colourless 


prisms,  m.  p.  146 — 147°,  and 
yielding  2-thiol-2-piper- 
which  forms 


the  corresponding  phenyl  derivative, 

CO'NPh 

idyl-Z-phenyl-k-oxazolidone ,  i .  J>C(SH)  •  C5NH10, 

OJjLg  U 

white  needles,  m.  p.  130 — 132°. 

2- Thion-3-ethyl-4-oxazolidone  condenses  with  benzaldehyde  in 
the  presence  of  sodium  ethoxide,  yielding  a-keto-/3y-diphenylbutyro- 
lactone  (Krlenmeyer  and  Knight,  Abstr.,  1894,  i,  592);  the  same 
compound,  accompanied  by  s-diphenylthiocarbamide,  is  obtained  by 
the  condensation  of  2-thion-3-phenyl-4-oxazolidone  with  benzaldehyde 
by  sodium  ethoxide. 

NEt*CO 

2  -  Thion  -  5~benzylidene-Z-ethyl-i-oxazolidone ,  I  _  ^CICHPh, 

prepared  by  condensing  2-thion-3-ethyl-4-oxazolidone  with  benz¬ 
aldehyde  in  the  presence  of  piperidine,  crystallises  in  colourless 
plates  or  short  prisms,  m.  p.  94’5 — 95°  ;  when  the  condensation  is 
effected  by  means  of  acetic  anhydride,  a  stereoisomeride ,  crystallising 
in  long,  pale  yellow  prisms,  m.  p.  137 ‘5 — 138°,  is  obtained. 

2  -  T/iion-3-phenyl-5-benzylidene-4:-oxazolidone , 

l^>c:cHPh, 

prepared  by  condensing  2-thion-3-phenyl-4-oxazolidone  and  benz¬ 
aldehyde  by  means  of  acetic  anhydride,  forms  slender,  golden-yellow 
needles,  m.  p.  181  ’5 — 182°. 

3- Phenylrhodanine  reacts  with  piperidine  in  alcoholic  solution, 
yielding  phenylpiperidylthiocarbamide,  NHPh'CS-C5NH10,  thin,  white 
prisms,  m.  p.  100 — 100 ’5°,  and  with  alcoholic  sodium  ethoxide  to 
form  a  sodium  salt,  which  on  acidification  with  acetic  acid  yields 

CO’NPh 

A:-keto-2-thiol-2-elhoxy-Z-phenylthiazolidine,  I  _  ^>C(SH)’OEt ;  this 

1 1-2  M 

crystallises  in  colourless,  flat,  prismatic  needles,  m.  p.  6 1  *5 — 62°. 

The  formation  of  the  latter  compound  furnishes  additional  evidence 
in  support  of  the  thiazolidine  formula  assigned  to  the  rhodanines. 

E.  B. 

Nitro-derivatives  and  Nitro-hydrazones.  Roberto  Ciusa  (A  Mi 

R.  Accad.  Lincei,  1911,  [v],  20,  ii,  578 — 583.  Compare  Hantzsch, 

Abstr.,  1910,  i,  475). — The  author  refers  to  the  different  coloured 

modifications  of  hydrazones  of  nitro-aromatic  aldehydes  which  he  has 

described,  and  suggests  that  they  are  chromo-isomerides  like  the  nitro- 

anilines  of  Hantzsch.  According  to  him,  a  nitrohydrazone  of  the 

formula  K02Ar*CH;N*KRPh  can  exist  in  the  two  forms  : 

02N*Ar*CH.'N*NPhR  ,  a  k t  a  att-vt  /  n  \ 

:  2  (red)  and  02N*Ar’CH.N-NPhR  (yellow). 

Since  the  hydrazones  contain  a  ~CIN~  linking,  they  can  exist  in 

l  2 
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syn-  and  cmtfi-forms,  and  it  is  suggested  that  the  red  isomerides  are  the 
«y?i-forms,  because  that  configuration  would  favour  the  origin  of  the 
internal  additive  product  containing  a  secondary  valence. 


R.  V.  S. 


Constitution  of  Buchner’s  so-called  Pyrazolinecarboxylic 
Acids.  Carl  BSlow  ( Ber .,  1911,  44,  3710 — 3716). — By  the  inter¬ 
action  of  phenylhydrazine  and  acraldehyde,  Fischer  and  Knoeve- 

•^j —  Cfj 

nagel  obtained  phenylpyrazoline,  NPh<^  i  .  Subsequently 


N  — CH 


'CH2-CH2 


CH, 


1  ,  was  obtained  by  Curtius  and  Wirsing  by 

2  CH2 


pyrazoline,  NH<^ 

the  interaction  of  hydrazine  and  acraldehyde.  This  is  very  unstable 
towards  oxidising  agents,  but  it  can  be  distilled  unchanged,  and  is 
stable  towards  hydrochloric  acid. 

On  the  other  hand,  the  pyrazolinecarboxylic  acids  described  by 
Buchner  (Abstr.,  1893,  i,  430;  1894,  i,  348),  obtained  from  aliphatic 
diazo- compounds  and  unsaturated  mono-  or  di-carboxylic  acids  of  the 
ethylene  series,  are  characterised  by  giving  up  all  their  nitrogen  on 
heating  or  distillation  and  forming  c^cfopropanecarboxylic  acids. 
When  boiled  with  dilute  mineral  acids,  hydrazine  is  eliminated. 
Lastly,  they  are  readily  converted  into  pyrazole  derivatives. 

These  facts  are  not  in  agreement  with  the  relatively  stable  nature 
of  heterocyclic  five-membered  rings,  and  it  is  considered  that  Buchner’s 
cids  are  more  correctly  formulated  as  mixed  azines  of  glyoxylic  and 
oxalacetic  acid  esters  ;  thus  the  product  from  ethyl  diazoacetate  and 
ethyl  fumarate  has  the  formula 

C02Me-CH:N-N:C(C02Me)-CH2-C02Me. 

Azines  such  as  benzylideneazine,  CHPhlN-NICHPh,  give  up  the 
whole  of  their  nitrogen  on  heating,  and  the  other  properties  of 
Buchner’s  acids  are  shown  to  be  in  accord  with  formulating  them  as 
mixed  azines  instead  of  as  pyrazolinecarboxylic  acids.  E.  F.  A. 


Pyrimidines.  LIV.  Condensation  of  Carbamide  and 
Guanidine  with  Esters  of  Allylmalonic  and  Some  Alkyl- 
substituted  Allylmalonic  Acids.  Treat  B.  Johnson  and  Arthur 
J.  Hill  ( Amer .  Chem.  J.,  1911,  40,  537 — 549). — In  an  earlier  paper 
(Abstr.,  1911,  i,  502)  it  has  been  shown  that  ethyl  allylmalonate  reacts 
with  thiocarbamide  to  form  ethyl  2-amino-4-keto-7-methyltetrahydro- 
hexathiazole-5-carboxylate  instead  of  the  expected  allylthiobarbituric 
acid,  whilst  ethyl  benzylallylmalonate  and  diallylmalonate  condense 
with  thiocarbamide  with  production  of  acylthiocarbamides  or  their 
■y-lactones.  In  view  of  this  abnormal  behaviour,  experiments  have 
been  carried  out  to  ascertain  whether  barbituric  acid  derivatives  are 
formed  by  the  condensation  of  ethyl  allylmalonates  with  carbamide  and 
guanidine. 

5-  AUylmalonylcarbamide  ( allylbarbituric  acid), 

®<™:“>ch-ch,ch;ch, 

m.  p.  167°,  obtained  by  the  action  of  carbamide  on  ethyl  malonate  in 
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presence  of  sodium  ethoxide,  crystallises  in  nearly  colourless  plates, 
arid  is  hydrolysed  by  potassium  hydroxide  with  formation  of  ally  1- 
malonic  acid.  5-Allylmalonylguanidine, 

nh:c<^|;^°>oh-ch!-ch:ch2,2H2o, 

m.  p.  265 — 266°,  crystallises  in  pink  prisms  or  hexagonal  tablets. 

5  :  5- Diallylmalonylcarbamide  ( diallylbarbituric  acid), 

co<nh-oo>°(ch2'ch:ch^> 

m.  p.  173°,  obtained  by  the  action  of  carbamide  on  ethyl  diallyl- 
malonate,  forms  colourless,  rhombohedral  crystals,  and  on  hydrolysis 
with  potassium  hydroxide  yields  diallylmalonic  acid.  5  :  5 -Diailyl- 

malonylyuanidine ,  NH!C<C^^.qq^C(CH2'CH7CH2)2,  crystallises  in 

colourless,  rhombohedral  prisms,  does  not  melt  below  300°,  and  is 
hydrolysed  by  potassium  hydroxide  with  formation  of  diallylmalonic 
acid. 

5-Benzyl-5-allylmalonylcarbamide  (5- benzyl -5 -allylbarbituric  acid), 

CO<C^g^Q^>C(CH2Ph)*CH2*CH:CH2,  m.  p.  198°,  prepared  by  the 

condensation  of  carbamide  with  ethyl  benzylallylmalonate,  crystallises 
in  prisms  ;  it  can  also  be  obtained  by  the  action  of  allyl  iodide  on 
silver  benzylbarbiturate.  The  compound  is  not  hydrolysed  smoothly 
by  potassium  hydroxide.  When  guanidine  is  heated  with  ethyl  benzyl¬ 
allylmalonate  in  presence  of  sodium  ethoxide,  benzylallyliminomalonuric 
acid,  NH2-C(NH)-NH*C0-C(CH2Ph)(CH2-CH:CH2)-C02H,  or,  more 

probably,  NH:C<^g^^>C(OH2Ph)-CH2-CH:CH2,  is  produced, 

which  crystallises  in  needles,  does  not  melt  below  300°,  and  is  imme¬ 
diately  transformed  by  dilute  hydrochloric  acid  into  5-benzyl-5-allyl- 
malonylguanidine  hydrochloride.  5-Bensyl-5 -allylmalonylguanidine, 

NH:C<™^Q>C(CH2Ph)-OH2-CH:CH2,  can  also  be  obtained  by 

the  action  of  benzyl  iodide  on  5-allylmalonylguanidine ;  it  forms  a  fine, 
colourless  powder,  and  does  not  melt  below  300°.  Attempts  to  obtain 
pure  benzylallylmalonic  acid  by  the  hydrolysis  of  this  compound  with 
potassium  hydroxide  were  not  successful. 

Benzylallylmalonic  acid,  CH2ICH,CH2*C(CH2Ph)(C02H)2,  was 
obtained  as  a  viscid,  uncrystallisable  liquid  by  the  hydrolysis  of  its 
ethyl  ester  with  potassium  hydroxide  ;  the  silver  salt  was  prepared. 

E.  G. 

Preparation  of  l-jti-Dimethylaminophenyl-2  :  3  :  4-trimethyl- 
5-pyrazolone.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning 
(D.R.-P.  238256). — 1  -p- A minophenyl-2  :  3  :  4:-irimethyl-5-pyrazolone, 
m.  p.  225 — 227°,  prepared  by  the  reduction  of  1-p-nitropbenyl- 
2:3:  4-trimethyl-5-pyrazolone,  crystallises  from  water  in  colourless 
crystals  containing  2Ho0.  When  heated  at  90 — 100°  with  methyl 
iodide,  it  yields  1  ap-dimethylaininophenyl-2 : 3 : ^-trimethyl-b-pyrazolone, 
which  crystallises  with  2H20,  and  has  m.  p.  140°  (anhydrous). 

The  following  compounds  are  also  described :  X^Aminophenyl- 
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3  :  i-dimethyl-5-pyrazolone,  a  colourless,  crystalline  powder,  m.  p.  232°, 
obtained  by  reducing  the  corresponding  nitro-compound.  5 -Ethoxy- 
l-p-aminophenyl-3  :  4t-dimethylpyrazole,  m.  p.  95 — 97°.  1-p -Acetylamino- 
phenyl-3  :  ^-dimethyl - 5 -pyrazolone ,  a  colourless,  crystalline  powder,  m.  p. 
272 — 273°.  5-Ethoxy-\-p-acetylaminophenyl-3  :  A-dimethylpyrazole,  m.  p. 
130°.  5-Acetoxy- 1  -p-acetylaminophenyl-3  :  ^-dimethylpyrazole,  m.  p. 
167 — 168°.  \-Tp-Methylaminophenyl-3  :  4- dimethyl-5-pyrazolone ,  needles 
or  leaflets  (1H20),  m.  p.  108 — 110°.  1-p -Dimethylaminophenyl- 
3  :  ^-dimethyl-5 -pyrazolone,  in.  p.  199 — -200°.  1-p- Acetylmethylamino- 

phenyl-3  : ^-dimethyl-5-pyrazolone  crystallises  with  2H20,  m.  p.  80°  or 
162°  (anhydrous).  5-Ethoxy-\-p-methylaminophenyl-3 : i-dimethylpyrazole 
is  an  oil ;  its  m’^roso-derivative  has  m.  p.  75°. 

l-Tp-Acetylmethylaminophenyl-2  :  3  :  i-trimethy  1-5 -pyrazolone  has  m.  p. 
139 — 140°.  l-xi-Methylaminophenyl-Z  :  3  :  k-trimethyl-5 -pyrazolone  has 
m.  p.  168°.  F.  M.  G.  M. 

[Preparation  of  Substituted  Pyrazolones.]  Farbwerke  vorm. 
Meister,  Lucius  <fc  Britning  (D.B.-P.  238373). — It  is  found  that  4 -iso- 
valerylamino-l-phenyl-3-methyl-5-pyrazolone  and  its  derivatives  can 
be  methylated  (methyl  sulphate)  without  eliminating  the  isovaleryl 
group  in  position  4 ;  the  following  compounds  are  described  :  4-iso- 
Valerylarnino-l -phenyl-2  \3-dirmthyl-5-pyrazolone  forms  colourless  crys¬ 
tals,  m.  p.  203°.  4-i,so Valerylamino- 1  -phenyl-3-methyl-5-pyrazolone  forms 
colourless  crystals,  m.  p.  230°.  i-\soValerylamino-5-ethoxy-l-phenyl- 
3  methylpyrazole  has  m.  p.  115°.  O-ChloroA-i&ovalerylamino-l-phenyl- 
3-metliylpyrazole  has  m.  p.  120°.  4:-\soValerylamino-5-isovaleryloxy- 
l-phenyl-3-methylpyrazole  has  m.  p.  122 — 123°.  A-a-Bromoieovaleryl- 
amino-l-phenyl-2  :  3-dimethyl-5-pyrazolone  forms  colourless  crystals,  m.  p. 
206°.  4:-a-Bromoisovalerylamino-5-a-bromo\sovaleryloxy-l-phenyl-3-methyl- 
pyrazole,  colourless  crystals,  m.  p.  114 — 116°,  is  obtained  by  treating 
an  aqueous  solution  of  4-amino-l-phenyl-3-methyl-5-pyrazolone  hydro¬ 
chloride  with  a-bromoisovaleryl  bromide  in  the  presence  of  sodium 
acetate.  F.  M.  G.  M. 

Hydantoins.  VIII.  Action  of  Bromine  on  Tyrosinehydan- 
toin.  Treat  B.  Johnson  and  Charles  Hoffman  ( Amer .  Chem.  J., 
1912,  47,  20 — 27). — It  has  been  found  by  Wheeler,  Hoffman,  and 
Johnson  (Abstr.,  1911,  i,  923)  that  tyrosinehydantoin  is  converted  by 
chlorine  into  the  3  : 5-dichloro-derivative,  and  that  the  latter  is  hydro¬ 
lysed  by  barium  hydroxide  with  formation  of  3  :  5-dichlorotyrosine. 

It  is  now  shown  that  iodine  reacts  in  a  similar  manner  with  tyrosine¬ 
hydantoin  with  production  of  a  nearly  theoretical  yield  of  3:5-di- 
iodotyrosinehydantoin.  With  bromine,  however,  tyrosinehydantoin 
behaves  abnormally,  giving  3  :  5-dibromobenzylidenehydantoin  as  the 
chief  product  of  the  reaction,  and  only  a  small  quantity  of  3:5- 
dibromotyrosinehydantoin. 

CO — NH 

3  :  5 - Di-iodotyro8inehydantoin,  OH*C6H2I2*CH2*CH<^^.jj .qq  >  m-  P- 

235°  (decomp.),  crystallises  in  hexagonal  plates. 

3  :  5-Dibromo-k-hydroxybenzoylhydantoic  acid  (3  :  5-dibromotyrosine- 
hydantoic  acid),  NH2*C0,NH*CH(C02H)*CH2,C8H2Br2*0H,  m.  p. 
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191°,  obtained  by  the  action  of  potassium  cyanate  on  3  : 5-dibromo- 
tyrosine,  forma  rhombohedral  plates  or  square  prisms,  and  is  hydrolysed 
by  concentrated  hydrochloric  acid  with  formation  of  3:5 -dibromotyrosine- 

CO-NH 

hydantoin,  OH-C6H.2Br2-CH2-CH<"  i  ,  m.  p.223— 225°  (decomp.), 

JN  H  •  G  O 

which  crystallises  in  prisms. 

3  : 5-Dibromo-^-hydroxybenzylidenehydantoin, 

no— NTH 

OH-C6H2Br,-CH:C<NH.l,0, 

m.  p.  above  295°  (decomp.),  obtained  by  condensation  of  3  :  5-dibromo- 
4-hydroxybenzaldehyde  with  hydantoin,  forms  small,  brownish-yellow 
needles,  yields  a  yellow  ammonium  salt,  and  is  reduced  by  hydriodic 
acid  with  production  of  3  :  5-dibromotyrosinehydantoin.  3  :  5-Dibromo- 
4-hydroxybenzylidenehydantoin  is  also  produced  by  the  action  of 
bromine  on  tyrosinehydantoin  and  on  3  :  5-dibromotyrosinehydantoin. 

E.  G. 

The  Reduction  of  Aromatic  Aldazines.  Theodor  Curtius 
(J.  pr.  Ghem.,  1912,  [ii],  85,  37 — 77.  Compare  Abstr.,  1900,  i,  610). 
— The  paper  first  gives  a  summarised  account  of  the  results  of  the 
investigations  published  hitherto  by  different  workers  on  the  products 
obtained  by  the  reduction  of  benzaldazine  (benzylidenehydrazine)  and 
its  substituted  derivatives  under  various  conditions. 

[With  Franz  Schneiders.] — Benzylhydrazine  easily  undergoes 
atmospheric  oxidation,  giving  a  deposit  of  benzaldehydebenzyl- 
hydrazone  (private  communication  from  August  Darapsky). 

Towards  the  esters  of  /3-  and  y-ketonic  acids,  benzylhydrazine 
behaves  like  phenyl  hydrazine.  Warmed  with  benzoylacetic  ester  it 
yields  3-phenyl -l-benzyl-5 -pyrazolone,  a  white,  crystalline  powder, 
m.  p.  204 — 205°.  Ferric  chloride  solution  is  without  action  on  the 
substance  (contrast  the  l-benzyl-3-methyl  compound  below).  When 
treated  in  glacial  acetic  acid  solution  with  sodium  nitrite,  4 -oximino- 
3-phenyl-\ -benzyl -5 -pyrazolone  is  obtained;  it  forms  deep  red  needles, 
m.  p.  161—162°. 

On  warming  benzylhydrazine  with  ethyl  lsevulate,  1  -benzyl-3-methyl- 

QJJ  .QOv 

6-pyridazinone,  CH2\^j2e_^>N*CH2Ph,  is  obtained  ;  this  crystal¬ 
lises  from  light  petroleum  in  colourless,  prismatic  crystals, 

m.  p.  56—57°. 

When  cautiously  added  to  ethyl  acetoacetate,  benzylhydrazine  yields 
\-benzyl-3-m,ethyl-5-pyrazolone,  a  white,  crystalline  solid,  m.  p. 
175 — 176°,  b.  p.  192 — 194°/14  mm.;  the  intermediate  benzylhydr- 
azone  of  acetoacetic  ester  could  not  be  isolated.  The  product  is  acid 
to  litmus,  and  the  copper,  cobalt ,  nickel,  and  silver  salts  are  described  ; 
the  hydrochloride  forms  prismatic  crystals,  m.  p.  120°. 

l-Benzyl-3-methyl-5-pyrazolone  is  exceedingly  reactive.  Ferric 
chloride  solution  in  the  cold  gives  a  brown  coloration,  and  on 
boiling  causes  oxidation  to  the  corresponding  pyrazole-blue. 
Heated  with  phosphorus  pentachloride,  it  yields  4:-dichloro-l-benzyl- 
3-methy  1-5 -pyrazolone,  which  crystallises  in  leaves,  m.  p.  59 — 61°  ;  the 
analogous  4-c£i&?*07»o-compound  forms  small,  hard  crystals  with  a  tinge 
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N-CH2Ph' 


of  yellow  (m.  p.  81 — 83°);  these  two  dibalogen  compounds  are,  unlike 
the  original  substance,  indifferent  to  both  acid  and  alkali. 

4:-p-Tolueneazo-\-benzyl-3-methyl-5-pyrazolone,  obtained  by  the  action 
of  tolifenediazonium  sulphate,  forms  slender,  yellow  needles,  m.  p. 
123—124°. 

l-jBenzyl-4L-benzylidene-3-methyl-5-pyrazolone,  obtained  by  the  action 
of  benzaldehyde  on  benzylmethylpyrazolone,  forms  red  crystals,  m.  p. 
111—112°. 

On  heating  benzyl  methyl  pyi  azolone  with  phenylhydrazine,  ammonia 
is  evolved,  and  i-bis-l -benzyl- 3-methyl-5-pyrazolone , 

JcMelN 

CH2Ph-N— CCK  ''CO— N-CH2Ph’ 

obtained,  which  forms  white  needle  crystals,  melting  above  330° ;  by 
oxidation  with  various  oxidising  agents  it  passes  smoothly  into 

1  -benzyl-3-methylrymzoh-blue,  0HjPh|f  C0>C:C<C0-I-CH2Ph; 

this  crystallises  in  almost  black  needles,  m.  p.  142 — 144°,  and  is 
decomposed  by  strong  acids  and  boiling  alkali  solutions.  Careful 
oxidation  of  benzylmethylpyrazolone  by  potassium  permanganate  gives 
a  white  acid  substance  of  indefinite  m.  p.,  which  could  not  be  further 
purified  ;  the  silver  salt  was  obtained  as  a  white  precipitate,  m.  p. 
185 — 189° ;  excess  of  permanganate  causes  oxidation  to  benzaldehyde 
and  benzoic  acid. 

On  treating  l-benzyl-3-methyl-5-pyrazolone  in  dilute  hydrochloric 
acid  solution  with  sodium  nitrite,  i-oximino-\-benzyl-3-methyl-5- 
pyrazolone  is  obtained,  crystallising  in  yellow  needles  or  prisms, 
m.  p.  152 — 152-5°.  By  reduction  with  zinc  dust  in  acetic  acid 
solution,  the  oximino-compound  gives  a  solution  of  A-amino-l-benzyl- 
3-metkyl-5-pyrazolone,  which  was  not  isolable,  and  attempts  to  isolate 
it  as  the  benzylidene  derivative  merely  caused  oxidation  to  the 
corresponding  rubazonic  acid  of  l-benzyl-3-methyl-5-pyrazolone, 

CH2Ph-N— CCK  "-CO— N*CH2Ph  ’ 

this,  more  conveniently  prepared  by  oxidation  of  the  amino-compound 
with  ferric  chloride,  forms  cinnabar-red  crystals,  m.  p.  160 — 161°  ;  its 
solutions  in  alkalis  are  violet-red. 

The  ammonium  salt  of  4-oximino-l-benzyl-3-methyl-5-pyrazolone 
forms  a  yellow  powder  (m.  p.  175 — 176°) ;  with  silver  nitrate  it  yields 
the  silver  salt  as  a  reddish-brown,  insoluble,  amorphous  powder,  which 
decomposes  completely  at  179°. 

On  the  other  hand,  silver  nitrate  decomposes  an  acetic  acid  solution 
of  the  free  oximino-compound,  nitrous  fumes  are  evolved,  and  finally 
microscopic  needles  of  the  silver  salt  of  4-nitro-l-benzyl-3-methyl- 
5-pyrazolone  are  obtained,  which  decompose  at  245 — 246°. 

k-Nitro-\-benzyl-3-methyl-5-pyrazolone  can  be  obtained  from  the 
silver  salt,  or  by  oxidation  of  the  oximino-compounds  with  nitric 
acid  ;  it  forms  colourless  needles,  m.  p.  144 — 145°  (decomp.). 

The  silver  salt  of  the  nitro  compound  gives  with  aniline  a  substance, 
NXMVTe 

I _  X>CiN(NHPh)2-OAg,  which  separates  on  cooling  in 
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yellow,  capillary  crystals;  treatment  with  solvents  removes  aniline 
from  the  substance,  regenerating  the  original  silver  salt. 

l-Benzyl-2  : 3-dimethyl-5-pyrazolone  ( \ -benzylantipyrine )  is  obtained 
by  methylating  l-benzyl-3-metbyl-5-pyrazolone.  It  forms  anhydrous, 
hygroscopic  crystals,  m.  p.  84 — 86° ;  from  moist  solvents,  it  crystallises 
with  |H20,  and  then  has  m.  p.  102 — 103°.  The  picrate  forms  long, 
yellow  needles  (from  hot  water),  m.  p.  143 — 145°.  4 -Oximino- 

1  -benzyl-2  : 3-dimethylpyrazolone  is  an  unstable,  deep  green,  viscous 
oil.  If  benzylantipyrine  is  oxidised  with  concentrated  nitric  acid, 
k-nitro-\- benzyl-2  •.  3-dimethylpyrazolone  is  obtained  as  colourless, 
prismatic  crystals,  m.  p.  161 — 162°. 

The  physiological  action  of  benzylantipyrine  was  investigated  ;  it 
appears  to  possess  certain  advantages  over  ordinary  antipyrine. 

[With  Gustav  Sprenger.] —  p-Methylbenzylhydrazine  (compare 
Abstr.,  1900,  i,  612)  is  best  prepared  by  reduction  of  p-methyl- 
benzaldazine  by  sodium  amalgam  ;  on  dilution  with  water  and 
cooling,  crystals  of  the  ^i-methylbenzylhydrazone  of  p-tolualdehyde 
separate,  and  can  be  decomposed  by  hydrochloric  acid.  The  dihydro- 
chloride ,  m.  p.  150°  (decomp.),  the  sulphate,  m.  p.  178 — 179°,  and  the 
oxalate,  m.  p.  180°,  were  obtained. 

Benzaldehyde-p  methylbenzylhydrazone  forms  large,  transparent 
tablets,  m.  p.  88°;  the  diacetyl  derivative,  CgH^Me'CH^NgHAc^ 
forms  crystals,  m.  p.  75°  (indefinite).  The  stable  wiiroso-compound, 
C6H4Me*CH2’N(NO)*NH2,  crystallises  from  water  in  needles,  m.  p.  78°, 
and  when  warmed  with  dilute  sulphuric  acid  yields  jo-methylbenzylazo- 
imide,  C6H4Me’CH2-N3,  b.  p.  94°/12  mm.  (compare  Curtius  and  Darap- 
sky,  Abstr.,  1902,  i,  844).  With  ethyl  acetoacetate,  jo-methylbenzyl- 
hydrazine  gives  1 -p-methylbenzyl-3-methyl-5-pyrazolone  (compare 
Abstr.,  1900,  i,  612);  its  hydrochloride  has  m.  p.  130°.  By  treat¬ 
ment  with  nitrous  acid  the  above  pyrazolone  is  converted  into  yellow 
4- oximino-l-p-methylbenzylS-methyl-d-pyrazolone ,  m.  p.  154°.  By  metbyl- 
ation  the  pyrazolone  is  converted  into  \-\>-methylbenzyl-2  : 3-dimethyl- 
5  pyrazolone,  which  forms  prismatic  crystals,  m.  p.  78°.  The  sub¬ 
stance  behaves  analogously  to  antipyrine  and  benzylantipyrine  towards 
nitrous  acid  and  ferric  chloride.  Its  physiological  effect  has  not  yet 
been  investigated.  D.  F.  T. 

Ethyl  Cyanoanilide-o-carboxylate.  Ralph  H.  McKee  ( J .  pr. 
Ghem.,  1911,  [ii],  84,  821 — 826). — By  the  interaction  of  ethyl 
cyanoimidocarbonate  and  ethyl  anthranilate,  Finger  and  Zeh  (Abstr., 
1910,  i,  382)  obtained  a  compound  which  they  considered  to  be  ethyl 
cyanoanilide-o-carboxylate.  The  author  has  investigated  the  action 
of  cyanogen  bromide  on  ethyl  anthranilate,  and  finds  that  the  resulting 
compound,  which  undoubtedly  has  the  structure  of  ethyl  cyanoanilide- 
o-carboxylate,  is  different  from  Finger  and  Zell's  compound.  The 
latter  substance  is  considered  to  be  ethylbenzoyleneisocarbamide, 
CO - N  CO*NH 

[2-ettu  xyquinazolone],  t  ^>C'OEt  or  i  ^>C*OEt,  and  this 

view  is  supported  by  the  formation  of  the  corresponding  methyl  com¬ 
pound  by  the  interaction  of  methyl  cyanoimidocarbonate  and  ethyl 
anthranilate.  According  to  Finger  and  Zeh  the  products  obtained 
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from  both  the  methyl  and  ethyl  cyanoimidocarbonates  should  be 
identical.  Finger  and  Giinzler  had  already  shown  that  it  is  a  quinazo- 
line  derivative  (Abstr.,  1911,  i,  237). 

Methyl  cyanoimidocarbonate,  NH!C(CN)*OEt,  prepared  by  the  action 
of  hydrogen  chloride  on  methyl  alcohol  and  potassium  cyanide,  is 
a  colourless  oil,  b.  p.  115°/760  mm.,  having  an  odour  of  mice  excre¬ 
ment.  It  Teacts  with  ethyl  anthranilate  at  80°  in  the  presence  of 

cuprous  chloride,  yielding  2 -methoxyquinazolone,  l  ^  XTTT^>C‘OMe, 

m.  p.  231 — 232°  (corr.),  which  is  hydrolysed  by  hydrochloric  acid  to 
2  :  4-diketodihydroquinazoline,  m.  p.  357°  (corr.)  ;  Griess  ( Ber 1869, 
2,  416)  gives  344°. 

Methyl  cyanoanilide-o-carboxylate,  CN*NH,C6H4*C02Me,  obtained  by 
the  action  of  cyanogen  bromide  on  methyl  anthranilate  in  ethereal 
solution,  crystallises  in  needles,  m.  p.  105°  (corr.).  When  heated  at 
100°,  it  polymerises  to  tri-o-carbomethoxy phenyl  melamine,  C27H2406N6, 
which  has  m.  p.  about  160°. 

Ethyl  cyanoanilide-o-carboxylate,  prepared  from  cyanogen  bromide 
and  ethyl  anthranilate,  has  m.  p.  93 — 94°,  and  polymerises  to  tri- o- 
carbethoxyphenylmelamine,  C30H30O6N6,  m.  p.  190°  with  previous 
sintering. 

Methyl  anthranilate  forms  a  picrate,  NH2*C6H4*C02Me,C6Hs07N3, 
crystallising  in  deep  yellow,  microscopic  needles,  m.  p.  106°  (corr.) ; 
the  picrate  of  ethyl  anthranilate  has  m.  p,  116°  (corr.).  F.  B. 


C02R,NH 


Preparation  of  Derivatives  of  Indophenols.  Leopold  Cassella 
k  Co.  (D.R.-P.  238857). — Indophenols  prepared  from  carbazolecarb 

oxylic  acids  and  nitrosophenols 
have  previously  been  described; 
, — v  these  substances  on  reduction 

Noil  furnish  leuco-derivatives  having 
^ —  /  the  annexed  general  constitution, 

which,  when  slowly  dropped  into  a  hot  solution  of  sodium  polysulphide, 
yield  dark  blue  sulphur  cotton  dyes  which  are  extremely  fast  to  light, 
washing,  or  chlorine.  F.  M.  G.  M. 


Preparation  of  Anthraquinone  Derivatives.  Farbenfabriken 
vobm.  Friedr.  Bayer  k  Co.  (D.R.-P.  238981.  Compare  following 
abstract). — When  acyl  o-diaminoanthraquinones  are  treated  with 
dehydrating  reagents,  the  following  action  takes  place  : 

a<m',COR'  ”  A<-N>0R'  +  H*°- 

where  A  is  an  anthraquinone  residue  (substituted  or  otherwise),  R 
hydrogen,  alkyl,  or  aryl,  and  R'  alkyl,  aryl,  or  an  ethoxy-group. 

1  :  2-Phenylanthraquinoneiminazole,  prepared  from  benzoyl-1  :  2- 
diaminoanthraquinone,  and  k-amino-  1  :  2  -  phenylanthraquinoneimin- 
azole,  obtained  from  benzoyl- 1  : 2  :  4-triaminoanthraquinone  by  the 
action  of  sulphuric  acid  at  150°,  form  yellow  crystals  and  glistening, 
metallic  needles  respectively. 

1  :  2-Hydroxyanthraquinoneiminazole  (I),  prepared  by  the  action  of 
carbonyl  chloride  on  1  : 2-diaminoanthraquinone,  crystallises  from 
quinoline  in  needles. 
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4  -  Hydroxy- 2  -  ethoxy  - 1  -  p  -  tolylanthraquinoneiminazole  (II),  yellow 
needles,  was  obtained  by  the  fusion  (at  100°)  of  p-toluidine  with 
dinitro-/3-aminoanthraquinoneurethane  ;  it  yields  a  szdphonic  acid  when 
heated  with  faming  sulphuric  acid. 

1  : 2-Methylanthraquinoneiminazole,  yellow  needles,  obtained  from 
1  :  2-diaminoanthraquinone  and  acetic  anhydride,  and  the  compound , 
from  the  same  base  and  formic  acid,  are  also  mentioned  in  the 
original. 


Nil — OOH 


ccx 


CO 


N(C7Hr)-C*OEt 

■V-4 

OH 


(I.) 


(II.) 

F.  M.  G.  M. 


Preparation  of  Anthraquinone  Derivatives.  Farbenfabriken 
vorm.  Friedr.  Bayer  <fc  Co.  (D.R-P.  238982). — Condensation  products 
of  benzaldehyde  and  /3-aminoanthraquinones  have  been  described  by 
Kaufler  (Abstr.,  1904,  i,  207) ;  this  condensation  is  now  found  to 
take  place  readily  with  o-diaminoanthraquinones  and  either  aliphatic 
or  aromatic  aldehydes. 

The  compounds  prepared  from  1  : 2  -  diaminoanthraquinone  and 
1:2: 4-triamiB(Oanthraquinone  respectively  with  benzaldehyde  are 
identical  with  those  obtained  from  the  benzoyl  derivatives  of  these 
compounds  when  heated  with  sulphuric  acid  (compare  preceding 
abstract),  whilst  1  : 2-diaminoanthraquinone  with  para-acetaldehyde  in 
concentrated  sulphuric  acid  at  0 — 10°  yields  the  1  :  2-methylanthra- 
quinoneiminazole  also  previously  described.  F.  M.  G.  M. 


[Preparation  of  Anthraquinoneacridone  Derivatives.] 
Aktien-Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  238977  and 
238978). — Anthraquinoneacridone  can  be  conveniently  nitrated  with 
nitro-sulphuric  acid  at  0 — 5°  ;  the  nitrated  product  is  yellow,  and  does 
not  fuse  at  300°  ;  when  reduced  with  sodium  sulphide  at  100°,  it 
furnishes  aminoanthraquinoneacridone  (not  melted  at  300°). 

Benzoylaminoanthraquinoneacridone  separates  in  crystalline  form 
when  a  nitrobenzene  solution  of  aminoanthraquinoneacridone  is  boiled 
with  benzoyl  chloride  ;  the  acetyl  compound  has  also  been  prepared. 
The  second  patent  states  that  the  foregoing  benzoylaminoanthra- 
quinoneacridone  can  be  obtained  by  boiling  a  nitrobenzene  solution  of 
bromoanthraquinoneacridone  with  benzamide  in  the  presence  of  copper 
and  sodium  carbonate  during  twenty-four  hours.  F.  M.  G.  M. 

Nature  of  the  Indanthren  Fusion  of  2-Aminoanthra- 
quinone :  2-Hydroxylamino-  and  2 : 2'-Azoxyanthraquinone. 
Roland  Scholl  and  Fritz  Eberle  ( Monatsh .,  1911,  32,  1035—1042). 
-2-Hyd  roxylaminoanthraquinone,  obtained  in  small  quantity  by 
reduction  of  2-nitroanthraquinone,  could  not  be  converted  into 
indanthren  by  fusion  with  an  alkali  hydroxide.  In  alkaline  solution 
hydroxylaminoanthraquinone  is  very  readily  oxidised  by  atmospheric 
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oxygen  to  2 : 2'-azoxyanthraquinone.  This  compound  could  not  be 
reduced  to  the  corresponding  hydrazoanthraquinone,  2-aminoanthra- 
quinone  always  resulting. 

The  formation  of  indanthren  from  2-aminoanthraquinone  is 
explained  on  the  assumption  that  on  fusion  with  an  alkali  hydroxide 
2-aminodihydro-l  :  2'-dianthraquinonylamine, 

NH2-C14H6(0H)2-NH-C14H702, 

is  formed,  and  that  this  loses  hydrogen,  forming  dibydroindanthren, 
C,(H„(OH)2<^>CuF60!. 

Hydroxylaminoanthraquinone,  CuH702’NH*0H,  was  obtained  as  an 
orange-red  solid,  sintering  at  140°,  m.  p.  158 — 160°.  It  dissolves  in 
dilute  sodium  hydroxide  with  an  intense  green  coloration. 

pA 

2 :2' -Azoxyanthraquinone,  ON2(C6H3<^q^>C6H4)2,  crystallises  in 

small,  light  brown  prisms  and  prismatic  plates,  m.  p.  342 '5°.  The 
solution  in  concentrated  sulphuric  acid  is  red.  A  solution  in  hot 
acetone  gives  a  very  characteristic  cornflower-blue  coloration  on  the 
addition  of  a  few  drops  of  sodium  hydroxide.  E.  F.  A. 

[Preparation  of  Dimetbylindanthren.]  Badische  Anilin  & 
Soda-Fabrik  (D.R.-P.  238979). — 3  :  3' - Dimethylindanthren,  a  bluish- 
grey,  crystalline  powder,  can  be  prepared  by  boiling  an  acetic  acid 
solution  of  2-amino-3-methylanthraquinone  (1  part)  with  lead  peroxide 
(3  parts)  during  three  hours,  or  by  boiling  a  naphthalene  solution 
of  l-bromo-2-amino-3-metbylanthraquinone  with  copper  oxide  and 
anhydrous  sodium  acetate  during  four  to  five  hours.  A  similar 
compound  can  be  obtained  from  2-amino-6(7)-methylanthraquinone. 

F.  m.  g.  m. 

Action  of  Semicarbazide  on  Hydroxamic  Acids.  Hans 
Rijpe  and  F.  Fiedler  ( J .  pr.  Chem.,  1911,  [ii],  84,  809 — 816). — It 
has  been  shown  previously  (Rupe  and  Kessler,  Abstr.,  1910,  i,  93) 
that  the  action  of  semicarbazide  hydrochloride  on  aliphatic  oximino- 
ketones  leads  to  the  replacement  of  the  oximino-group  by  the  semi¬ 
carbazide  residue,  .'N'ISH'CONHg.  A  similar  elimination  of  the 
oximino-group  is  found  to  take  place  with  hydroxamic  acids,  resulting 
in  the  formation  of  semicarbazidt  s.  The  reaction  is,  however,  not  a 
general  one.  The  replacement  occurs  readily  with  benzhydroxamic 
and  acethydroxamic  acids,  and  with  difficulty  in  the  case  of  phenyl- 
acethydroxamic  acid,  whilst  with  salicylhydroxamic  and  cinnam- 
hydroxamic  acids  no  reaction  takes  place. 

Benzoylsemicarbazide,  obtained  by  heating  benzhydroxamic  acid 
with  semicarbazide  hydrochloride  in  aqueous  solution,  has  m.  p.  215°, 
and  may  also  be  prepared  by  the  action  of  ethyl  benzoate  or  benzoic 
anhydride  on  semicarbazide.  The  high  m.  p.  (225°)  given  by  Widmann 
and  Cleve  (Abstr.,  1898,  i,  335)  is  due  to  the  presence  of  hydrazo- 
dicarboxylamide.  The  acetyl  derivative,  C10HuO3N3,  forms  lustrous, 
white  leaflets,  m.  p.  174°,  and  is  instantly  hydrolysed  by  cold  aqueous 
sodium  hydroxide. 

Cinnamoylsemicarbazide ,  C10HnO2N3,  prepared  by  heating  cinnamic 
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anhydride  with  semicarbazide,  crystallises  in  needles ;  the  acetyl 
derivative  forms  slender,  white  needles,  nj.  p.  177 — 478°. 

Phenylacetylsemicarbazide,  C9Hn02N3,  obtained  from  the  acid 
chloride  or  anhydride  in  a  similar  manner,  or  by  the  interaction 
of  phenylhydroxamio  acid  and  semicarbazide  hydrochloride  in  aqueous 
solution,  crystallises  in  slender  needles,  m.  p.  167 — 168°.  F.  B. 

Azines  and  Quinonediazides  of  the  Anthraquinone  Series. 
Roland  Scholl,  Fritz  Eberle,  and  Walter  Tritsch  (. Monatsh .,  1911, 
32,  1043 — 1056). — {1)  Azines  from  Triaminoanthraquinone. — On  con¬ 
densing  1:2: 3-triaminoanthraquinone  with  o-dicarbonyl  compounds, 
azines  of  entirely  different  nature  are  to  be  expected,  according  as  the 
pyrazine  nucleus  becomes  attached  in  the  angular  1  : 2-position  or  the 
linear  2  :  3-position.  The  linear  derivatives  should  possess  the  same 
properties  as  the  azines  from  2  :  3-diaminoanthraquinone  (Scholl  and 
Kacer,  Abstr.,  1905,  i,  88),  characterised  by  their  giving  brown 
reduction  products  with  alkaline  sodium  hyposulphite  (Scholl  and 
Edlbacher,  Abstr.,  1911,  i,  756). 

Oxalic  acid,  benz  1,  1  :  2-naphthaquinone,  phenanthraquinone,  and 
isatin  yield  azines  with  triaminoanthraquinone,  which  all  form 
insoluble  brown  products  in  alkaline  sodium  hyposulphite.  The  azines 
are  accordingly  regarded  as  linear  (for  nomenclature  see  Scholl,  Abstr., 
1911,  i,  677).  1  :  2  :  3-Triaminoanthraquinone  has  m.  p.  325° 
(decomp.). 

Dihydroxy- 2  :  Z-pyrazinoA-aminoanthraquinone  (annexed  formula), 
produced  on  condensation  with  oxalic  acid, 
sublimes  in  lustrous,  dark  brown  needles. 
It  is  not  melted  at  400° ;  in  boiling  with 
dilute  sodium  hydroxide,  it  dissolves,  giving 
a  red  solution,  from  which  a  red  sodium  salt 
separates  on  cooling. 

Diphenyl- 2  : 3-pyrazinoA-aminoanthraquinone, 

o.e^eihh.kX 

prepared  by  condensation  of  triaminoanthraquinone  and  benzil, 
crystallises  in  tiny  red  or  brownish-red  needles,  m.  p.  241° ;  it  sublimes 
without  decomposition,  and  gives  a  red  coloration  with  concentrated 
sulphuric  acid. 

2  :  3(1'  :  2'-)-NaphthazinoA{ov  i-)-aminoanthraquinone  is  obtained 
as  a  dark  brown,  amorphous  compound,  m.  p.  266  — 267°. 

2  :  3(9'  :  10' -)-Phenanthrazino -1  -aminoanthraquinone  crystallises  in 
well  formed,  reddish-brown,  lustrous  needles,  m.  p.  361°. 

2  :  2>-IndazinoA{ov  A-)-arninoanthraquinone  forms  a  dark  brown, 
indefinitely  crystalline  powder,  m.  p.  above  400°.  When  heated  with 
sodium  hyposulphite  and  sodium  hydroxide  it  forms  a  reddish-brown 
vat,  which  dyes  cotton  yarn  light  brown. 

(2)  Quinoneazides  of  the  Anthraquinone  Series. — The  quinonediazides 
of  the  anthraquinone  series  in  contrast  to  those  of  the  benzene 
series  cannot  be  coupled  with  naphthol  or  naphthylamine  to  azo¬ 
dyes.  With  resorcinol  they  couple  only  very  slowly  on  prolonged 
heating. 


CO  NH2  N 


CO  N 
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2  :  Q-Dibromoanthraquinone- 1  :  5 -bisdiazonium  sulphate  (I),  produced 
on  diazotising  dibromodiaminoanthraquinone,  separates  in  yellowish- 
red  crystals,  m.  p.  185 — 186°.  When  boiled  with  dilute  sulphuric 
acid  it  is  converted  into  anthraquinone- 2: 1:6:  5 -bisquinonediazide  (II). 


CO  N2-S04H  CO  ^2  Br  CO  ^2 


S04H-N2  CO  jj  CO  OH  CO  Br 

(I.)  2  (II.)  (HI.) 


This  crystallises  in  well-formed,  metallic-green,  lustrous  crystals, 
which  explode  at  156°. 

4:6:  8-Tribromo-5-hydroxyanthraquinone-2  :  \-quinonediazide  (III), 
prepared  by  diazotising  2:4:6:  8-tetrabromo-l  :  5-diaminoanthra- 
quinone  and  boiling  the  crude  diazo-product,  was  obtained  in  a  brown, 
crystalline  form  from  acetone,  which  blackens  and  sinters  above  360°. 

E.  F.  A. 


[Preparation  of  ^-Azimino-compounds.]  Chemische  Fabrik 
Griesheim-Elektron  (D.R.-P.  238253).  When  the  azo-compounds 

obtained  by  the  combination 
of  fi  -  diazoanthraquinones  with 
-  naphthylamine  are  oxidised 
they  yield  i/r-azimino-compounds, 
such  as  aft-naphthylene-if/  azimino- 
j3  -  anthraquinonyl  (annexed 
formula).  The  sulphonic  derivatives  are  soluble  in  water,  and  form 


valuable  cotton  dyes. 


F.  M.  G.  M. 


Action  of  Hydrazoic  Acid  on  Cyanogen.  Formation  of 
Cyanotetrazole.  E.  Oliveri-Mandala  and  T.  Passalacqua 
( Gazzetta ,  1911,  41,  ii,  430 — 435.  Compare  Oliveri-Mandalii,  Abstr., 
1910,  i,  343;  1911,  i,  337  ;  Oliveri-Mandala  and  Coppola,  Abstr., 
1910,  i,  593  ;  Oliveri-Mandala  and  Alagna,  Abstr.,  1911,  i,  243  ; 
Dimroth  and  Fester,  Abstr.,  1910,  i,  645). — When  cyanogen  is  passed 
into  a  40%  aqueous  solution  of  azoimide,  cyanotetrazole  \tetrazole- 5- 
carboxylonitrile ],  C2HN5,  is  produced.  The  substance  becomes  slightly 
red  at  70°  and  melts  at  99°,  forming  a  reddish-brown  liquid.  It 
yields  ammonia  quantitatively  when  boiled  with  potassium  hydroxide 
solution.  The  silver  salt,  C2N5Ag,  and  the  barium  salt, 
(C2N6)2Ba,3|H20, 

were  prepared. 

When  the  silver  salt  of  cyanotetrazole  is  treated  with  ethyl  iodide, 


1  -ethyltetrazole  -  5-carboxylonitrile, 


C(CN)-NEt 

N - N 


^>N,  is  obtained ;  it  is  a 


colourless  liquid,  b.  p.  127°/46  mm.  On  distillation  at  ordinary 
pressure,  it  explodes  at  about  200°.  l-Ethyltetrazole-5-carboxylamide, 
C4H7ON5,  is  prepared  by  heating  at  50 — 60°  an  alkaline  solution  of 
l-ethyltetrazole-5-carboxylonitrile  with  hydrogen  peroxide  solution ; 
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it  crystallises  in  minute,  lustrous  scales,  in.  p.  125 — 126°.  1  -  Ethyl - 

tetrazole-5 -carboxylic  acid ,  C4H602N4,  is  obtained  by  heating  1-ethyl- 
tetrazole-5-carboxylonitrile  with  methyl-alcoholic  potassium  hydroxide, 
and  neutralising  the  potassium  salt  with  sulphuric  acid.  The  acid 
crystallises  in  acicular  prisms,  m.  p.  124 — 125°.  In  addition  to  the 
potassium  salt,  C4H502N4K,  the  silver  salt,  C4H50.2N4Ag,  was  pre¬ 
pared.  When  l-ethyltetrazole-5-carboxylic  acid  is  kept  at  130 — 140° 
it  loses  carbon  dioxide,  and  1-ethyltetrazole  (identified  as  platini- 
chloride)  is  obtained,  identical  with  the  W-ethyltetrazole  formerly 
described.  R.  V.  S. 

Identity  of  the  G-uanine  Pentoside  from  Molasses  with 
Vernine.  Ernst  Schulze  and  Georg  Trier  ( Zeitsch .  physiol.  Chem., 
1912,  70,  145 — 147). — Vernine  (guanine-<i-ribose),  for  which  the  com¬ 
position  C10H13O5N5,2H2O  was  recognised  by  Schulze  and  Castoro 
(Abstr.,  1904,  ii,  506),  is  identical  with  the  guanosine  obtained  by 
Levene  and  Jacobs  from  nucleic  acid,  and  with  the  guaninepentoside 
isolated  by  Andrlik  (Abstr.,  1911,  i,  397)  from  molasses.  In  1-5% 
sulphuric  acid  it  has  [a]o°  —  8-4°.  E.  P.  A. 

The  Fastness  to  Light  of  Hydroxyazo- compounds.  Some 
Derivatives  of  a-Methoxy  naphthalenes.  N.  Woroshzoff  (Zeitsch. 
Farb.-Ind .,  1911,  10,  169 — 173). — It  is  found  that  the  alkylation  of 
the  hydroxy-group  in  hydroxy  azo-compounds  increases  the  fastness  to 
light  of  the  colouring  matters  obtained  therefrom,  and  that  methyl- 
ation  can  be  conveniently  carried  out  by  shaking  an  alkaline  solution 
of  the  compound  with  methyl  sulphate. 

Sodium  l -methoxy  naphthalene- ^k-sulphonate,  prepared  by  shaking 
a-naphthol-4-sulphonic  acid  with  methyl  sulphate  in  the  presence  of 
sodium  hydroxide,  separates  in  glistening  leaflets. 

k-]Sitro-\-methoxy  naphthalene,  yellow  needles,  m.  p.  81°,  is  obtained 
by  slowly  adding  an  intimate  mixture  of  the  foregoing  acid  (10  parts) 
and  anhydrous  sodium  carbonate  (0’6  part)  in  small  portions  to  a 
cooled  solution  of  1-5  grams  of  carbamide  in  20  c.c.  of  nitric  acid 
(D  1*4) ;  on  reduction  with  stannous  chloride  and  hydrochloric  acid  it 
furnishes  i-methoxy-a-naphthylamine  hydrochloride  in  colourless  crystals; 
the  free  base  is  a  dark  oil ;  its  acetyl  derivative  has  m.  p.  180 — 181°. 

F.  M.  G.  M. 

Salicylic  Acid  Azo-dyes.  Eugene  Grandmougin  (Ber.,  1911,44, 
3756). — A  claim  for  priority  against  Bulow  (Abstr.,  1911,  i,  338). 

D.  F.  T. 

Decomposition  of  Azines  by  Heat.  I.  and  II.  Paul  Pascal 
and  Leon  Normand  (Bull.  Soc.  chim.,  1911,  [iv],  9,  1029 — 1037, 
1059 — 1068). — Curtius  and  Jay  (Abstr.,  1889,  393)  showed  that 
benzaldazine  decomposes  when  heated,  forming  stilbene,  and  Bouveault 
obtained  di-p-methylstilbene  in  a  similar  way  from  tolualdazine 
(Abstr.,  1897,  i,  347,  530),  but  failed  to  generalise  the  reaction.  In 
the  first  of  these  papers  the  authors  show  that,  in  general,  the  aromatic 
aldazines  melt  with  very  slight  decomposition,  but  when  the  tempera- 
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ture  is  raised  above  the  melting  point,  evolution  of  gas  commences  and 
increases  with  rise  of  temperature,  the  principal  reaction  being  the 
production  of  nitrogen  and  the  stilbene  corresponding  with  the  aldazine 
used.  At  the  higher  temperatures  some  ammonia  and  hydrogen  are 
formed,  with,  as  a  solid  product,  the  corresponding  phenanthrene,  due 
to  loss  of  H  atoms  at  positions  contiguous  to  the  azine  side-chain. 
The  rate  of  decomposition  was  determined  by  measuring  the  gas 
evolved.  By  plotting  temperatures  as  abscissae  and  volumes  of  (l) 
nitrogen  and  (2)  ammonia  disengaged  as  ordinates,  two  curves  were 
obtained  cutting  one  another  on  the  temperature  axis,  and  thus  giving 
the  temperature  of  decomposition,  which  is  sometimes  50°  below  that 
actually  observed  subjectively.  When  the  evolution  of  gas  ceases,  the 
contents  of  the  tubes  were  distilled,  and  give  as  a  rule  (1)  a  mixture  of 
aldazine  and  the  stilbene  ;  (2)  green  oils  containing  the  phenanthrene  ; 
(3)  red  oils,  and  (4)  a  resinous  or  coke-like  residue.  In  the  case  of  the 
“  red  oils  ”  from  benzaldazine  the  chief  constituent  is  a  substance, 
m.  p.  261°,  b.  p.  460°,  crystallising  in  long  needles  and  giving  a  yellow 
picrate,  m.  p.  198°;  it  may  be  identical  with  the  product  C28H23N3 
obtained  by  Curtius  from  benzoin-hydrazine.  The  amounts  of  this 
substance  and  its  homologues  produced  increase  with  rise  in  the 
molecular  weight  of  the  aldazine  employed. 

Benzaldazine,  CHPhiN2!CilPh,  begins  to  decompose  at  275°,  furnish¬ 
ing  stilbene,  phenanthrene,  and  the  product  C28H23N3  already  referred 
to.  Tolualdazine,  C(iH4MeiN2IC6H4Me,  begins  to  decompose  at  314°, 
forming  di-p-methylstilbene,  m.  p.  181°.  Gummaldazine, 
CfiH4P^-CH:N2:CH-C6H4Pr^, 

m.  p.  1 13  6°,  forms  yellow  leaflets,  and  begins  to  decompose  at  281°, 
yielding  di-p-isopropylstilbene,  C6H4PrP*CH;CH*C6H4PrP,  m.  p.  129°, 
which  separates  from  alcohol  in  colourless  scales,  and  yields  a  dibromide, 
m.  p.  186 — 187°  (approx.,  decomp.),  crystallising  in  small,  brilliant, 
colourless  spangles. 

p-Methylbenzaldazine,  CHPhIN2iCH’C6H4Me,  m.  p.  112°,  forms  pale 
yellow  crystals  from  alcohol,  and  when  heated  gives  ja-metbylstilbene 
m.  p.  119*6°.  Aldazines  in  which  the  benzene  nucleus  is  replaced  by 
naphthalene  decompose  only  at  high  temperatures,  and  the  unsaturated 
product  is  difficult  to  free  from  tarry  by-products.  Furfuraldazine, 
C4OH4*CHiN2ICH*C4OH4,.is  decomposed  by  heat,  yielding  furfuryl- 
stilbene,  m.  p.  9  7 '4°. 

The  aliphatic  azines  of  low  molecular  weight  distil  easily,  and 
decompose  only  at  a  red  heat.  The  higher  terms  decompose  slowly 
on  distillation,  forming  a  fluorescent  liquid  with  an  odour  of 
petroleum  and  of  pyridine  bases  ;  there  is  no  evolution  of  nitrogen  or 
ammonia. 

Di-p-chlorobenzaldazine,  m.  p.  211°,  forms  yellow  spangles  from 
alcohol  or  boiling  benzene ;  it  begins  to  decompose  at  284®,  furnishing 
di-p-chlorostilbene,  m.  p.  153*8°,  in  silver-grey  spangles,  which  yields  a 
dibromide ,  m.  p.  195 — 197°.  Di-p-iminobenzaldazine,  m.  p.  245°, 
obtained  by  the  interaction  of  /j-aminobenzaldehyde  with  hydrazine 
sulphate,  is  a  yellow  powder  ;  it  begins  to  decompose  at  307°,  giving  off 
a  little  nitrogen  and  much  ammonia,  so  that  it  was  impossible  to 
isolate  di-£>-aminostilbene  from  the  accompanying  tarry  by-products. 
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Di-o-methoxybenzaldazine  begins  to  decompose  at  270°,  and  yields 
80%  of  di-o-methoxystilbene,  m.  p.  136°,  which  separates  from  alcohol 
in  colourless  crystals  and  gives  a  dibromide,  m.  p.  190°;  the  corre¬ 
sponding  me£a-compound  furnishes  di-m-methoxystilbene,  m.  p.  97*5°, 
the  dibromide  of  which,  m.  p.  183*5 — 184*5°,  is  colourless  and  crystal¬ 
line.  Di-£>-methoxybenzaldazine  bpgins  to  decompose  at,  289°,  and 
yields  di-jo-methoxy  stilbene,  m.  p.  213°.  Di-o-ethoxybenzaldazine, 
m.  p.  131*6°,  forms  yellow  crystals,  and  commences  to  decompose 
at  287°,  giving  di-o- ethoxy stilbene,  m.  p.  87*5°,  colourless  crystals,  the 
dibromide  of  which,  m.  p.  218 — 219°,  forms  pale  yellow  crystals. 
Di-p-ethoxybenzcddazine,m.  p.  172*3°,  crystallises  in  pale  yellow  lamellse, 
and  begins  to  decompose  at  308°,  furnishing  di-p-ethoxystilbene, 
in.  p.  208°. 

Di-o-benzyloxybenzaldazine ,  m.  p.  157*7°,  yellow  plates,  gives  di- 
o-benzyloxystilbene,  m.  p.  117*6°,  in  small,  brilliant,  colourless 
spangles,  whilst  the  corresponding  para-compound,  m.  p.  209*3°,  pale 
yellow  leaflets,  decomposes  less  easily,  forming  a  bulky  “  coke  ”  from 
which  no  stilbene  derivative  has  yet  been  isolated.  T.  A.  H. 

Decomposition  of  Azines  by  Heat.  III.  Paul  Pascal  and 
Leon  Normand  (Bull.  Soc.  chim.,  1912,  [iv],  11,  21 — 25.  Compare 
preceding  abstract). — The  methoxynaphthaldazine  gives  only  a  small 
yield  of  dimethoxynaphthylethylene  at  362°.  Veratraldazine  gives  but 
little  3:4:3':  4'-tetramethoxystilbene,  whilst  the  azine  from  piperon- 
aldehyde,  N2(ICH*C6H3I02ICH2)2,  does  not  yield  a  corresponding 
stilbene.  The  main  conclusions  arrived  at  from  results  described  in 
this  and  the  preceding  abstracts  are  as  follows. 

Aromatic  azines  decompose  at  about  300°,  evolving  nitrogen  and 
ammonia,  and  giving  stilbene  derivatives,  the  yields  being  increased  if 
the  position  ortho  to  the  group  *CH1N21  is  filled  by  any  radicle.  In 
the  same  homologous  series  the  yield  diminishes  on  ascending  the 
series.  If  a  substituent  group,  such  as  amino-,  in  the  nucleus  of  the 
azine  possesses  a  residual  affinity,  the  yield  of  stilbene  compound  is 
considerably  lowered.  Esterification  in  the  case  of  several  hydroxy- 
groups  attached  to  each  aromatic  nucleus  does  not  prevent  decom¬ 
position. 

A  study  of  the  physical  constants  of  the  azines  and  stilbenes  shows 
that  the  introduction  of  one  or  more  atoms  of  oxygen  into  the  molecule 
produces  a  rise  in  the  melting  point.  The  reverse  is  the  case  if  a 
hydroxyl  group  is  replaced  by  a  methoxy-  or  ethoxy-group.  Finally, 
the  more  symmetrical  the  molecule  the  higher  is  the  melting  point. 

W.  G. 

The  Existence  of  Sulphur  Fixed  as  Sulphite  in  Wool. 

H.  Strunk  and  Hans  Priess  ( Zeitsch .  physiol.  Chem.,  1912,  76, 
136 — 144). — Raikow  (Abstr.,  1905,  i,  725  ;  1907,  i,  666  ;  compare 
Grandmougin,  Chem.  Zeit.,  1907,  31,  174)  has  stated  that  wool,  when 
kept  for  some  time  in  contact  with  large  quantities  of  concentrated 
phosphoric  acid,  liberates  small  quantities  of  sulphurous  acid.  This  is 
confirmed,  but  the  amount,  0*0064  gram  of  sulphur  dioxide  from  300 
grams  of  wool,  is  too  small  for  it  to  be  assumed  that  part  of  the 
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sulphur  in  the  keratin  molecule  is  united  with  oxygen  as  sulphite. 
Dry  wool  has  a  very  pronounced  affinity  for  hydrogen  sulphide  ;  this 
is  sufficient  to  explain  the  variations  experienced  in  the  amount  of 
sulphur  in  wool.  The  hydrogen  sulphide  fixed  by  the  wool  is  easily 
oxidised  to  sulphurous  and  sulphuric  acids,  and  it  is  probable  that  a 
small  quantity  of  sulphurous  acid  may  arise  in  the  wool  of  the  living 
animal  in  such  manner.  E.  F.  A. 

The  Separation  of  Rennet  and  Pepsin.  W.  E.  Burge  ( Amer . 
J.  Physiol.,  1912,  29,  330 — 334). — The  passage  of  a  direct  current  of 
10  nnlliamperes  for  twenty-four  hours  through  a  solution  containing 
both  enzymes  causes  a  complete  destruction  of  peptic  activity,  but 
leaves  the  rennet  apparently  unchanged.  W.  D.  H. 

Activation  of  Sucrase  [lnvertase]  by  Different  Acids. 
Gabriel  Bertrand,  M.  Rosenblatt,  and  (Mme.)  M.  Rosenblatt 
(Compt.  rend.,  1912, 154,  1515 — 1518).— The  effect  of  the  more  common 
organic  and  inorganic  acids  on  the  diastatic  activity  of  sucrase  has 
been  determined  under  conditions  more  precisely  defined  than  those  of 
other  observers.  In  each  case  the  optimum  concentration  of  acid  was 
determined.  The  results,  which  are  displayed  in  tabular  form,  show 
that,  generally  speaking,  the  order  of  efficiency  in  which  the  acids  stand 
as  activating  agents  is  the  same  as  Ostwald's  order  for  their  activity 
as  catalysts  in  hydrolysis.  Hydrochloric  and  nitric  acids,  however, 
are  exceptions  to  the  rule,  being  less  effective  as  activators  than  as 
catalysts.  W.  O.  W. 

Action  of  Phosphatese.  Hans  Euler  and  Stxten  Kullberg 
( Zeitsch .  physiol.  Ghem.,  1912,  76,  241.  Compare  Abstr.,  1911,  i,  1051  ; 
this  vol.,  i,  61). — Reference  is  made  to  von  Lebedeff’s  work,  which 
does  not  agree  with  that  of  the  authors ;  perhaps  different  kinds  of 
yeast  will  explain  the  discrepancy  ;  no  further  experimental  work  is 
adduced.  W.  D.  H. 

4-Amino-3-hydroxyphenylarsinic  Acid  and  its  Products  of 
Reduction.  Ludwig  Benda  (Per.,  1911,  44,  3578 — 3582.  Compare 
this  vol.,  i,  61 — 64). — 3-Nitro-4-aminophenylarsinic  acid  can  be 
diazotised  in  the  usual  way,  yielding  a  solution  of  a  diazonium  salt, 
which  loses  the  *AsO(OH)2  group  when  boiled  with  dilute  sulphuric 
acid.  However,  by  treatment  with  sodium  acetate  to  destroy  the 
mineral  acid,  the  solution  of  the  diazonium  salt  exchanges  its  nitro-  for 
a  hydroxyl  group  ;  the  solution  of  the  resulting  diazonium  salt  can  be 
coupled  with  alkaline  /Lnaphthol  to  form  a  red  azo-dye,  which  is 
reduced  by  sodium  hyposulphite  or  by  sodium  hydroxide  and  aluminium, 
yielding  l-amino-2-naphthol  and  A-amino-3-hydroxyphenylarsinic  acid, 
NH2*C6H3(OH)*AsO(OH)2,  the  sodium  salt,  C6H704NAsNa,5H20,  and 
silver  salt  of  which  are  described. 

Under  suitable  conditions,  the  red  azo-dye  is  reduced  by  sodium 
hyposulphite,  yielding  4:4'-  diamino  -  3:3'-  dihydroxyarsenohenzene , 
As2[C6H3(NH2)*OH]2,  the  hydrochloride  and  sulphate  of  which  are 
described.  C,  S. 
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Catalysis  and  the  Formation  of  Petroleum.  Carl  Engler 
and  E.  Severin  ( Zeitsch .  nngew.  Ghem .,  1912,  25,  153 — 158). — Re¬ 
petition  of  Kiinkler’s  experiments  on  the  distillation  of  crude  oleic  and 
stearic  acids  at  atmospheric  pressure  {Ghem.  Zentr .,  1910,  i,  2031) 
shows  that  decomposition  begins  at  340°  and  358°  respectively,  and 
that  the  formation  of  hydrocarbons  is  small  and  commences  at  about 
400°.  The  suggestion  of  Kiinkler  and  Sehwedhelm  (Abstr.,  1909, 
i,  281)  that  soaps  may  first  be  formed  by  the  interaction  of  lime  or 
alumina  with  fats,  and  that  these  under  the  influence  of  heat  may  give 
rise  first  to  ketones,  and  eventually  to  the  hydrocarbons  of  petroleum, 
is  untenable,  since  ketones  have  not  been  found  either  in  bitumens  or 
petroleum,  and  no  indication  of  the  existence  of  soaps  in  bitumen  could 
be  found  by  the  authors.  Various  investigators  have  suggested  that 
rock-forming  materials  by  their  action  on  organic  remains  may  play 
some  part  in  the  formation  of  petroleum,  and  some  support  to  this 
view  is  afforded  by  the  work  of  Sabatier,  Senderens,  and  Mailhe  on 
the  catalytic  decomposition  of  aliphatic  acids  and  their  esters  by 
metallic  oxides  (compare  Ipatieff,  Abstr.,  1904,  ii,  644,645;  1911, 
i,  937),  and  Grafe  {Petroleum,  1910,  6,  71)  has  pointed  out  that 
Lycopodium  spores  distilled  with  fuller’s  earth  afford  a  distillate 
similar  in  character  to  Scottish  shale  oil.  The  authors  have  therefore 
examined  the  distillates  obtained  from  mixtures  of  oleic  or  stearic  acid 
with  diatomite,  fuller’s  earth,  quartz  sand,  and  finely  powdered  quartz, 
and  find  that  these  materials  lower  the  temperature  of  decomposition 
and  give  rise  to  distillates  richer  in  hydrocarbons  than  are  obtained 
when  the  acids  are  distilled  alone.  Powdered  quartz  is  the  most 
efficient  of  the  four,  followed  by  fuller’s  earth,  which  is  better  than 
either  diatomite  or  sand  (compare  Hviid,  Petroleum ,  1910,  6,  429). 
The  distillates,  full  details  of  which  are  given  in  the  original,  in 
general  resemble  those  obtained  by  distillation  of  fatty  acids  under 
pressure  (Abstr.,  1888,  928),  but  contain  more  undecomposed  acid 
and  less  low-boiling  hydrocarbons.  The  conclusion  is  drawn  that  in 
the  conversion  of  organic  remains  into  petroleum,  the  influence  of  rock¬ 
forming  materials  as  well  as  of  time,  temperature,  and  pressure  must 
be  taken  into  account.  T.  A.  H. 

Presence  of  Cholesterol  in  Java  Naphthas.  Carl  Engler  and 
Wilhelm  Steinkopf  {J.  Russ.  Phys.  Ghem.  Soc.,  1911,  43,  1820 — 1825). 
— The  work  of  Koss  (Abstr.,  1911,  i,  761),  which  was  carried  out 
partly  under  the  supervision  of  the  authors,  and  also  its  unauthorised 
publication  are  severely  criticised.  T.  H.  P. 

Valency  of  Carbon  in  So-called  Unsaturated  Compounds. 
Alexei  E.  Tschitschibabin  {J.  Russ.  Phys.  Ghem.  Soc.,  1911,  43, 
1690 — 1735). — A  discussion  of  the  various  explanations  which  have 
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been  advanced  of  the  unsaturated  character  of  the  carbon  atom  in 
different  classes  of  organic  compounds.  T.  H.  P. 

/Sy8y-Trimethylpentane.  Latham  Clarke  and  Webster  Newton 
Jones  (J.  Amer.  Ghem.  Soc .,  1912,  34,  170 — 174). — In  continuation  of 
a  study  of  the  octanes  (Abstr.,  1911,  i,  354,  and  earlier  abstracts), 
/?/?y-trimethylpentane  has  now  been  synthesised.  By  the  action  of 
magnesium  ethyl  bromide  on  pinacolin,  /2/?y-trimethylpentan-y-ol  was 
produced,  and  was  converted  into  y-iodo-/3/3y- trimethyl  pentane  by  the 
action  of  iodine  and  amorphous  phosphorus.  On  treating  this  carbinyl 
iodide  with  alcoholic  potassium  hydroxide,  /?/3-dimethyl-y-methylene- 
pentane  was  obtained,  and  on  passing  this  over  finely  divided 
nickel  at  160°  in  a  current  of  hydrogen,  £/?y-trimethylpentane  was 
produced. 

(3(3y-Trimethylpentan-y-ol,  CMe3*CMe(OH)*CH2Me,  b.  p.  149 — 152°/ 
760  mm.,  is  a  colourless  liquid  with  a  camphor-like  odour.  The 
octylene  ( (3(3-dimethyl-y-methylenepentane ),  CMe3*C(ICH2)*CH2Me,  b.  p. 
110*4 — 110*8°/760  mm.,  is  a  colourless,  mobile  liquid  with  a  faint, 
musty  odour.  /3ySy -Trimethylpentane,  CMe3*  CH  Me*  CH2Me,  b.  p. 
110*5 — 110*8°/760  mm.,  DJ*  0*7219,  1*4164,  is  a  colourless,  mobile 

liquid  with  a  very  faint  odour.  E.  G. 

/?8-Dimethylheptane.  Latham  Clarke  and  Sydney  A.  Beggs 
(J.  Amer.  Chem.  Soc.,  1912,  34,  60 — 62). — In  continuation  of  the 
work  on  the  nonanes  (following  abstract),  /?8-dimethylheptane  has 
been  synthesised. 

When  /?-methyl-8-pentanone  (methyl  isobutyl  ketone),  obtained  by 
the  hydrolysis  of  ethyl  isopropylacetoacetate,  is  treated  with  magnesium 
w-propyl  iodide,  the  nonylene  ( (3-methyl-8-methyleneheptane ), 
CH2Me-CH2-C(:CH2)-CH2-CHMe2, 

b.  p.  132 — 133°,  is  obtained  as  a  colourless  liquid  with  an  odour 
resembling  that  of  petroleum.  The  position  of  the  double  bond  was 
not  established,  but  there  is  little  doubt  that  the  formula  assigned  to 
the  compound  is  correct.  On  passing  a  mixture  of  the  nonylene  and 
hydrogen  over  freshly  reduced  nickel,  (38 -dimethylheptane, 
CH2Me-CH2-CHMe-CH2-CHMe2, 

b.  p.  132*9 — 133°/752  mm.,  DJ,  0*7206,  nj(  1*4014,  is  produced  as  a 
colourless  liquid  with  a  petroleum-like  odour.  E.  G. 

/ih-Dimethylheptane.  Latham  Clarke  and  Sydney  A.  Beggs 
(J.  Amer.  Ghtm.  Soc.,  1912,  34,  54 — 60). — In  a  study  of  the  octanes 
(Abstr.,  1911,  i,  354,  and  earlier  abstracts),  certain  relations  have 
been  discovered  between  the  chemical  constitution  and  physical 
properties.  An  investigation  has  been  undertaken  in  order  to  ascer¬ 
tain  whether  similar  relations  occur  in  the  nonane  series,  and  an 
account  is  now  given  of  the  synthesis  and  properties  of  /?e-dimethyl- 
heptane  which  has  been  obtained  previously  in  an  impure  state  by 
Welt  (Abstr.,  1896,  i,  332). 

The  synthesis  was  effected  in  the  following  manner.  /l-Methyl-c- 
hexanone,  obtained  by  the  hydrolysis  of  ethyl  fsobutylacetoacetate, 
was  converted  into  /je-dimethyl-c-heptanol  by  means  of  magnesium 
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ethyl  bromide.  The  iodide  of  this  alcohol  was  prepared,  and  when 
boiled  with  alcoholic  potassium  hydroxide  yielded  /1-methyl-e-methylene- 
heptane,  which  was  then  reduced  to  /3e-dimethylheptane. 

fie-Dimethyl-e-heptanol,  CH2Me*CMe(OH)*CH2*CH2*CHMe2,  b.  p. 
172 — 174°,  is  a  colourless  liquid  with  an  odour  of  musty  apples.  The 
nonylene  ( fi-methyl-e-methyleneheptane ), 

CH2Me-C(:CH2)-CH2-CH2-CHMe2, 

b.  p.  139 — 140°,  is  a  colourless  liquid  with  a  sweet,  petroleum-like 
odour.  /?e-Dimethylheptane,  CH2Me*CHMe*CH2*CII2*CHMe2,  b.  p. 
135-6 — 135-9°/760  mm.,  DJf  0-7190,  m®  1-4020,  obtained  by  passing  a 
mixture  of  the  nonylene  and  hydrogen  over  freshly  reduced  nickel  at 
160  — 180°,  is  a  colourless  liquid  with  a  petroleum-like  odour. 

E.  G. 

Conjugated  aci-Nitro-compounds.  Arthur  Hantzsch  and  Kurt 
Voigt  ( Ber .,  1912,  45,  85 — 117). — A  number  of  nitro-compounds, 
chiefly  aliphatic  substances  containing  N02  attached  to  carbon,  have 
been  examined  spectrometrically  to  determine  how  the  absorption 
spectrum  is  affected  when  the  real  nitro-group  is  changed  to  an  aci- 
nitro-group.  The  chief  result  of  the  investigation  has  been  the 
discovery  of  a  new  type  of  nitro-compound,  which  is  called  a 
conjugated  aci-nitro-compound. 

The  nitro-group  may  be  present  in  a  substance  in  three  forms,  each 
of  which  has  its  characteristic  absorption  curve.  Aliphatic  real  nitro¬ 
compounds  show  very  feeble  selective  absorption,  the  curves  exhibiting 
a  very  flat  band  or  a  kink  beginning  at  oscillation  frequency  3413. 
It  is  immaterial  whether  the  nitro-group  is  the  only  negative 
substituent  in  the  molecule  or  whether  another  (N02,  XOH,  CO, 
C02H,  C02Et,  CONH2,  CN,  Ph)  is  present,  provided  that  the 
introduction  of  the  latter  does  not  produce  a  constitutive  change 
in  the  nitro-group.  A  simple  <zci-nitro-group,  ]>CINO*OH,  causes 
weak  general  absorption ;  such  groups  are  present  only  in  the  salts 
of  the  nitroparaffins,  CHRINO'OM.  When,  however,  an  aci-nitro- 
group  is  present  together  with  another  negative  group,  X  (one 
of  those  mentioned  above),  then,  without  exception,  the  substance 
exhibits  very  strong,  selective  absorption,  the  curve  exhibiting 
a  very  deep  band  for  thicknesses  corresponding  with  10  to  100  mm. 
of  iVyi0,000  solution.  Since  the  introduction  of  a  negative  group 
into  a  real  nitro-compound  has  little  optical  influence,  whilst  a 
simple  aci-nitro-group  alone  causes  general  absorption,  it  follows  that 
the  strong  selective  absorption  exhibited  by  a  substance  containing 
both  an  «ci-nitro-  and  another  negative  group  must  be  conditioned 
by  the  influence  of  these  two  groups  on  one  another.  This  influence 
is  represented  by  a  peculiarly  constituted,  six-membered  ring,  pro¬ 
duced  by  the  union,  by  a  supplementary  valency,  of  a  metallic  or 
hydrogen  atom,  or  of  an  alkyl  group  with  a  negative  atom  of  the 

negative  (unsaturated)  group  X  :  R'C<^^Q>QP>,(Na,H,Me).  For 

examples,  X  is  a  nitro-group  in  aci-dinitro-compounds  (salts  of  di-  and 
tri-nitromethane),  an  R*CO  group  in  a-act-nitroketones  (the  nitro- 
barbiturie  acids ;  ethyl  aci-nitromalonate),  and  a  cyano-group  in  a-cyano- 
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aci-nitro-compounds  (fulminuric  esters  ;  aci-nitrocyanopheuylmethane). 
An  aci-nitro-group  in  this  state  is  called  a  conjugated  aci-nitro-group. 
Its  presence  explains  why  the  introduction  of  a  third  negative  group 
into  the  molecule  exerts  so  slight  an  optical  influence  ;  the  third  group 
can  only  have  a  feeble  auxochromic  effect.  aci-Nitrophenylmethane 
and  its  salts  contain  a  conjugated  act-nitro-group  ;  consequently  the 
benzene  nucleus,  by  means  of  a  supplementary  valency  (in  the  ortho- 
or  para-position),  can  form  part  of  the  six-membered  complex. 

Certain  conjugated  aci-nitro-compounds  (fulminuric  acid  and  the 
nitrobarbituric  acids)  are  so  stable  that  they  cannot  be  converted,  even 
by  concentrated  sulphuric  acid,  into  real  nitro-compounds.  Further¬ 
more,  substances  containing  a  simple  aci-nitro-group  together  with 
another  unsaturated  group  are  incapable  of  existence  ;  therefore,  when 
a  real  nitro-compound  containing  another  unsaturated  group  is  trans¬ 
formed  into  an  aci-nitro-compound,  a  conjugated  aci-nitro-group  is 
always  produced. 

The  chromoisomerism  of  certain  conjugated  aa-nitro-com pounds,  for 
example,  the  yellow  and  the  colourless  salts  of  the  nitrobarbituric 
acids,  cannot  be  explained  by  regarding  the  yellow  salt  as  containing 
a  conjugated  aci-nitro-group  and  the  colourless  salt  as  containing  a 
simple  aci-nitro-group,  because  the  latter  group  cannot  exist  in  such 
compounds.  Both  salts  contain  the  conjugated  aci-nitro-group.  The 
colour  of  the  yellow  salt  is  due  to  a  shifting  of  the  absorption  band 
towards  the  red  end  of  the  spectrum.  Chromoisomerism  in  such  cases, 
therefore,  is  merely  valency  isomerism  and  is  represented  thus  : 

-CIO . M  ,  -C-0--M 

T  i  and  1 1  :  . 

-c:no-o  -c-no:o 

When  the  ionisation  of  a  substance  containing  a  conjugated  aci- 
nitro-group  is  unaccompanied  by  secondary  changes,  the  ions  are 
optically  identical  with  the  undissociated  acid,  and  therefore  contain 
the  peculiar  six-membered  ring.  This  result  leads  to  Werner’s  theory 
that  the  formation  of  ions  is,  in  the  first  step,  a  case  of  hydrate 
formation.  For  the  particular  examples  under  discussion,  the  ionisa¬ 
tion  is  represented  by  the  scheme  : 

R.C<“^>H  E-C<“^>H  OH, 

R'C<^.q>H2°'  +H-. 

In  conclusion,  attention  is  drawn  to  the  extensive  optical  and 
chemical  analogies  between  negatively  substituted  nitro-compounds  on 
the  one  hand,  and  negatively  substituted  ketones  (ethyl  acetoacetate) 
on  the  other.  C.  S. 

Aliphatic  Nitro-compounds.  XII.  Constitution  of  aci- 
Nitro-compounds.  Wilhelm  Stelnkopf  and  Boris  Jurgens  (J.  pr. 
Chem.,  1911,  [ii],  84,  686 — 713.  Compare  Abstr.,  1911,  i,  530). — The 
formation  of  hydroxamic  chlorides  by  the  action  of  hydrogen  chloride 
on  aliphatic  nitro-compounds  is  referred  by  the  authors  to  the  decom¬ 
position  of  the  aci-nitro-compound  into  the  corresponding  aldehyde 
and  nitroxyl,  which  then  combine  to  form  a  nitroso-alcohol  (I) ;  the 
latter  compound  reacts  with  hydrogen  chloride,  yielding  a  chloronitroso- 
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compound  (II),  which  then  undergoes  transformation  into  the  hydrox- 
amic  chloride  (III),  as  shown  in  the  following  scheme  : 

r*ch:nooh  — >  r-cho+:noh  (i)  r-ch(no)-oh  -> 

(II)  R-CHC1-NO  — >  (HI)  R-CCKN-OH. 

This  view  is  supported  (1)  by  the  observations  of  Nef  (Abstr.,  1895, 
i,  3),  and  also  of  Hantzsch  and  Veit  (Abstr.,  1899,  i,  401),  who  find 
that  aci-nitro-derivatives  of  hydrocarbons  readily  decompose  into 
aldehyde,  nitrous  oxide,  and  water;  (2)  by  the  formation  of  hydr- 
oxamic  acids  by  the  direct  combination  of  aldehydes  and  nitroxyl 
(Angeli),  and  (3)  by  the  production  of  blue  or  green  colorations,  due  to  the 
formation  of  chloronitroso-compounds,  R'CHChNO,  when  salts  of  the 
nitro-derivatives  of  aliphatic  hydrocarbons  are  acidified  in  aqueous  or 
ethereal  solution.  Attempts  have  been  made  to  isolate  these  coloured 
compounds  in  the  case  of  nitromethane,  nitropropane,  and  nitro- 
ethane,  but  only  with  the  last-mentioned  compound  were  the  attempts 
successful.  When  a  suspension  of  the  sodium  salt  of  aci-nitroethane 
in  a  large  volume  of  ether  is  treated  with  an  excess  of  hydrogen 
chloride,  and  the  resulting  solution,  after  removal  of  the  sodium 
chloride,  rapidly  evaporated,  chloronitrosoethane  (Piloty  and  Steinbock, 
Abstr.,  1902,  i,  735)  was  obtained.  If  a  small  volume  of  ether  is  used 
and  excess  of  hydrogen  chloride  avoided,  the  product  consists  of  ethyl- 
nitrolic  acid.  The  formation  of  the  latter  compound  is  due  to  the 
action  of  nitrous  acid,  produced  by  the  decomposition  of  the 
intermediately  formed  nitroso-alcohol,  NOCMeH*OH,  on  unchanged 
nitroethane. 

Salts  of  nitro-compounds,  such  as  nitroacetic  acid  and  nitroaceto- 
nitrile,  which  contain  strongly  negative  groups  do  not  give  blue  or 
green  colorations  when  treated  with  acids,  and  the  conclusion  is  there¬ 
fore  drawn  that  in  these  cases  decomposition  of  the  aci-nitro-compound 
into  aldehyde  and  nitroxyl  does  not  take  place. 

This  view  is  supported  by  the  behaviour  of  w-nitroacetophenone, 
which  on  treatment  with  hydrogen  chloride  in  ethereal  solution  yields 
w-chloro-w-oximinoacetophenone  (Thiele  and  Haeckel,  Abstr.,  1903,  i, 
160),  without  the  intermediate  formation  of  a  coloured  nitroso- 
compound.  acf-Phenylnitromethane,  which  contains  the  feebly  negative 
phenyl  group,  occupies  an  intermediate  position ;  with  ethereal 
hydrogen  chloride,  it  develops  the  blue  coloration  very  slowly,  instead 
of  instantly  as  in  the  case  of  the  nitro-derivatives  of  aliphatic  hydro¬ 
carbons,  and  this  coloration  gradually  disappears  owing  to  the  formation 
of  benzhydroxamic  acid. 

These  differences  in  the  behaviour  of  nitro-compounds  are  best 
explained  on  the  assumption  that  the  aci-nitro-derivative  has  the 
constitution,  CRH — IST'OII,  proposed  by  Hantzsch,  and  not  the 


Michael-Nef  formula,  CHRIHOOH,  now  generally  accepted.  The 
stability  of  the  carbazoxy-ring  depends  on  the  nature  of  the  sub¬ 
stituents.  When  R  =  H  or  alkyl,  the  ring  is  unstable,  and  readily 
suffers  complete  rupture,  as  indicated  in  the  following  scheme  : 

R-CH-i-N-OH 

\  V 


— >  r-cho  +  :h-oh. 
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On  the  other  hand,  when  R  is  a  strongly  negative  group,  the 
stability  of  the  ring  is  greatly  increased,  so  that  rupture  occurs  only 
at  one  point,  either  between  0  and  O,  with  the  formation  of  a  nitro¬ 
compound  as  shown  in  (I)  below,  or  between  N  and  O,  with  the  formation 
of  a  hydroxamic  acid  as  indicated  in  (II)  : 

n  n  R-CH— N-OH 

R-CH2-N<^  or  R-CH2*N<i  -4—  \V  — > 

‘  0  UO  o  ' 

(II.)  R-C<^H 

The  evidence  furnished  by  Nef  in  favour  of  the  formula 

r-ch:no*oh 

for  acf-nitro-compounds  is  subjected  to  a  critical  examination,  and  the 
conclusion  is  drawn  that  Hantzsch’s  formula  affords  a  simpler  and  less 
forced  explanation  of  the  behaviour  of  these  compounds. 

Numerous  examples  of  the  reactions  of  nitro-com  pounds  and  of 
a  large  number  of  other  classes  of  compounds  containing  the 
carbazoxy-ring  are  cited  in  support  of  the  authors’  view.  F.  B. 

Specific  Gravity  Table  of  Alcohol-Water  Mixtures  at 
17-5°.  Wilhelm  Fresenius  and  Leo  Grunhut  ( Zeitsch .  anal.  Ghem., 
1912,  51,  123 — 124). — A  useful  table  giving  DJ7'5  for  a  number  of 
mixtures  of  alcohol  and  water,  together  with  the  corresponding 
alcohol  %  by  weight  and  by  volume,  and  also  alcohol  in  grams  per 
100  c.c.  L.  de  K. 

Action  of  Potassium  Hydroxide  on  Secondary  Alcohols ; 
Diagnosis  of  Primary  and  Secondary  Alcohols  of  High 
Molecular  Weight.  Marcel  Guerbet  ( Compt .  rend.,  1912,  154, 
222  —  225.  Compare  this  vol.,  i,  67). — When  secondary  alcohols  are 
heated  at  230°  with  potassium  hydroxide,  some  oxidation  occurs  with 
production  of  potassium  salts  of  acids,  but  the  greater  part  of  the 
alcohol  forms  condensation  products ;  thus  isopropyl  alcohol  yields 
formic  and  acetic  acid,  together  with  /3-methylpentan-S-ol  and 
/?S-dimethylheptan-£-ol.  The  corresponding  higher  homologues  are 
obtained  from  sec.-butyl  alcohol  and  octyl  alcohol.  The  ease  with 
which  the  reaction  is  carried  out  renders  it  suitable  for  distinguishing 
between  secondary  and  primary  alcohols.  W.  O.  W. 

Specific  Gravity  and  Hygroscopic  Power  of  Glycerol. 
Anton  Kailan  ( Zeilsch .  anal.  Chem.,  1912,  51,  81 — 101). — 

Anhydrous  glycerol  has  Dj5  1 ‘2641 3.  The  density  between  14°  and 
20<\canbe  calculated  by  the  expression  Dj  =  1 '26413  +  (15  -  t)  0'000632, 
and  a  table  is  given  of  densities  from  14'3°  to  20  6°.  Boiling  points 
under  various  pressures  between  9  and  32  mm.  are  also  recorded. 

Glycerol  rapidly  absorbs  moisture  from  the  air,  and  a  number  of 
determinations  of  the  hygroscopic  power  of  anhydrous  and  hydrated 
samples  are  given.  It  appears  that  a  mixture  containing  80%  of 
glycerol  is  in  equilibrium  with  air  containing  an  average  amount  of 
moisture. 

The  author  also  noticed  that  alcohol  containing  but  little  water 
absorbs,  in  the  same  circumstances,  water  four  times  more  rapidly 
than  does  a  similar  glycerol.  L.  de  K. 
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Preparation  of  Epichlorohydrin  from  Dichlorohydrin  and 
Alkalis.  Farbenfabriken  vorm.  Friedr.  Bayer  &,  Co.  (D.R.-P. 
239077). — When  dichlorohydrin  (129  parts)  in  200  parts  of  water 
is  slowly  treated  with  133  parts  of  30%  sodium  hydroxide  solution,  it 
yields  85  parts  of  epichlorohydrin ;  the  sodium  hydroxide  may  be 
replaced  by  its  equivalent  of  potassium  or  ammonium  hydroxide,  but  the 
above  concentrations  must  be  carefully  maintained.  F.  M.  Gr.  M. 

Tautomeriem  of  the  Dialkyl  Phosphites.  Thaddeus 
Milobendzki  ( Ber .,  1912,  45,  298 — 303). — Previous  investigations 
(Abstr.,  1897,  i,  391;  1908,  ii,  488  ;  1903,  i,  733;  1907,  i,  8,  1899, 
i,  659)  have  indicated  that  dialkyl  hydrogen  phosphite  in  the  free 
condition  has  the  constitution  (I)  OIPH(OR)2.  From  the  behaviour 
of  the  esters  in  aqueous  solution,  the  author  shows  that  they  also 
exist  in  the  tautomeric  form  (II)  OH>P(OR)„. 

Silver  salts  of  the  composition  Ag‘PO(OR)2  are  precipitated  from 
aqueous  solutions  of  diisopropyl  hydrogen  phosphite  (b.  p.  74 — 75°/ 
9  mm.)  and  diethyl  hydrogen  phosphite  (b.  p.  66 — 67°/9  mm.)  by  the 
successive  addition  of  silver  nitrate  and  aqueous  alkalis  (ammonia, 
sodium  hydroxide,  and  barium  hydroxide) ;  the  addition  of  the 
reagents  in  the  reverse  order  produces  no  precipitate. 

According  to  the  author  the  silver  salts,  OAg*P(OR)2,  are  readily 
soluble  in  water,  and  the  non-formation  of  a  precipitate,  when  the 
alkali  is  added  before  the  silver  nitrate  is  due  to  the  transformation 
of  the  keto-ester  (I)  into  the  enolic  form  (II). 

The  silver  salts,  Ag‘PO(OR)2,  dissolve  in  excess  of  alkali  owing  to 
change  into  the  tautomeric  form,  induced  by  the  hydroxyl  ions ;  on 
acidifying  the  alkaline  solutions,  the  original  salt  is  precipitated. 

Dialkyl  hydrogen  phosphites  show  the  phenomenon  of  gradual 
neutralisation.  The  percentage  of  the  ester  (I)  present  in  aqueous 
solutions  has  been  determined  by  adding  the  equivalent  amount  of 
aqueous  ammonia,  followed  immediately  by  the  addition  of  silver 
nitrate ;  the  amount  of  silver  salt,  Ag*PO(OR)2,  precipitated  cor¬ 
responds  with  that  of  the  ester  of  the  formula  (I)  originally  present ; 
with  diethyl  hydrogen  phosphate  the  amount  is  35%. 

That  the  enolic  modifications  of  the  esters  are  capable  of  existing 
in  aqueous  solution  has  also  been  shown  by  neutralising  with  aqueous 
barium  hydroxide,  and  then  adding  the  equivalent  amount  of  sulphuric 
acid ;  the  solutions  thus  obtained  do  not  show  the  phenomenon  of 
gradual  neutralisation,  nor  yield  insoluble  silver  salts. 

Triethyl  phosphite  is  hydrolysed  by  excess  of  aqueous  sodium 
hydroxide  to  sodium  diethyl  hydrogen  phosphite  ;  dialkyl  hydrogen 
phosphites  are  not  hydrolysed  by  alkalis. 

Experiments  are  also  described  showing  that  sodium,  diethyl  phosphite, 
prepared  from  sodium  and  diethyl  hydrogen  phosphite  in  ethereal 
solution,  exists  in  aqueous  solution  in  the  form  NaOP(OEt)2. 

F.  B. 

Constitution  of  Glycerophosphoric  Acid  Prepared  by 
Esterification  of  Phosphoric  Acid  or  Sodium  Dihydrogen 
Phosphate.  Paul  Carre  ( Gompt .  rend.,  1912,  154,  220 — 222.* 
Compare  Abstr.,  1904,  i,  133,  215). — Sodium  glycerophosphate, 
*  and  Bull.  Soc.  chim.,  1912,  11,  169 — 172. 
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prepared  by  Poulenc’s  method,  was  converted  into  glycerophosphoric 
acid  by  the  process  previously  described.  The  product  is  identical  in 
every  respect  with  the  acid  formed  in  the  direct  esterification  of 
phosphoric  acid  by  glycerol.  The  same  acid  is  obtained  when  glycerol 
bromohydrin  (3  mols.)  is  heated  with  silver  phosphate  and  the 
resulting  unstable  ester ,  OP[X>CH2‘CH(OH)*CH2'OH]3,  submitted  to 
hydrolysis.  Poulenc’s  compound  must,  therefore,  be  a  salt  of 
a-glycerophosphoric  acid,  and  not  of  the  /?-acid  as  stated  by  Paolini 
(Abstr.,  1911,  ii,  774).  The  author  has  been  unable  to  obtain  Paolini’s 
brucine  salt  crystallising  with  7H20,  W.  0.  W. 

Preparation  of  Glycol  and  Gly  colhydrin  Esters  of  Phosphoric 
Acid  Glycerides.  Adolf  Grun  and  Fritz  Kade  (D.R.-P.  240075). 
— Compounds  of  general  formulaX'CgH^O'PO^H^OCgH^O'CO  H)2, 
where  R  is  an  alkyl  group  and  X  halogen  or  hydroxyl,  can  be  readily 
prepared  by  the  action  of  phosphoric  oxide  on  distearin  and  ethylene¬ 
glycol  or  halogenhydrins. 

The  following  products  are  described  :  the  compound, 

C2H4Cl-0*P0(0H)*0'C8HB(0-C0*Cl7H36)a, 
in.  p.  65 — 66°  ;  the  compound , 

0H-C2H4-0-P0(0H)-0*C3Hft(0-C0-Cl7Ha5)2, 
from  a/J-distearin phosphoric  acid  ester,  ethylenechloroliydrin,  and 
glycol.  The  trhnethylamine  salt, 

C2H4Cl-0-P0(0-NHMe3)-0-C3H6(0-C0-Cl7H35)2, 
m.  p.  69° ;  and  by  the  interaction  of  another  molecule  of  trimethyl¬ 
amine,  the  salt, 

XMe3Cl-C2H4-0-P0(0-NHMe3)-0-C3H5(0*C0-Cl7H35)2. 

F.  M.  G.  M. 

The  Agglutination  of  Lecithins  and  Lecithin-protein 
Mixtures  by  Acids.  J.  Feinschmidt  ( Biochem .  Zeitsch.,  1912,  38, 
244 — 251). — Aqueous  susj  ensions  of  lecithins  of  various  origins  have 
agglutination  optima  at  definite  hydrogen  ion  concentrations,  which 
are  identical  with  the  isoelectric  point.  This  varies  in  the  different 
preparations  between  10~2  and  10-4,  that  is,  in  somewhat  strongly  acid 
solutions.  Neutral  salts  increase  the  turbidity  of  the  solutions,  but 
make  the  actual  agglutination  point  less  sharp.  When  lecithiu  and 
protein  are  mixed,  a  new  complex  is  formed,  in  which  the  agglutination 
point  shifts  towards  the  less  acid  side  ;  in  this  case  the  precipitation 
is  more  energetic  and  coarser.  S.  B.  S. 

Catalytic  Decomposition  of  Formic  Esters.  Paul  Sabatier 
and  Alphonse  Mailhe  ( Cornpt .  rend.,  1912,  154,  49 — 52.  Compare 
Abstr.,  1911,  i,  258 — 416). — The  catalytic  decomposition  of  alkyl 
formates  below  400°  is  somewhat  complicated,  and  follows  a  different 
course  from  that  of  esters  of  higher  acids.  In  general,  two  principal 
reactions  occur,  represented  by  the  equations:  (1)  2H*C02R  = 
H,CH0  +  C02  +  R20,  followed  by  the  dehydration  of  the  aldehyde 
with  production  of  an  unsaturated  hydrocarbon  ;  (2)  H*C02R  =  CO  + 
R-OH,  followed  by  dehydration  or  dehydrogenation  of  the  alcohol. 
The  water  set  free  may  effect  hydrolysis,  the  resulting  formic  acid 
then  decomposing  in  the  manner  already  described. 
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The  nature  of  the  catalyst  considerably  influences  the  course  of 
reaction  ;  thus  in  the  case  of  methyl  formate  and  titanium  oxide, 
reaction  (1)  predominates,  whilst  with  zinc  oxide  reaction  (2)  occurs 
almost  exclusively.  Both  reactions  take  place  with  thorium  dioxide. 
Finely  divided  platinum,  nickel,  and  copper  readily  effect  catalysis, 
principally  in  accordance  with  equation  (2).  W.  O.  W. 


Catalytic  Formation  of  Saturated  Aliphatic  Esters  from 
Formic  Esters.  Paul  Sabatier  and  Alphonse  Mailhe  ( Compt . 
rend.,  1912,  154,  175 — 177.  Compare  preceding  abstract). — When 
the  vapour  of  methyl  formate  and  iso  butyric  acid  in  equimolecular 
proportions  is  pasted  over  titanium  oxide  at  250°,  carbon  monoxide  is 
liberated,  and  the  condensed  liquid  contains  20%  of  methyl  isobutyrate, 
together  with  methyl  alcohol  and  some  isobutaldehyde.  The  esterification 
is  explained  by  the  decomposition  of  the  methyl  formate  in  the  manner 
previously  described,  whilst  the  aldehyde  arises  from  reduction  of  the 
acid  by  formic  acid.  Thorium  oxide  acts  in  the  same  way,  but  requires 
a  higher  temperature  ;  thus  at  300 — 330°,  isovaleric  acid  and  methyl 
formate  give  40%  of  methyl  isovalerate  by  volume  and  16%  of  iso- 
valeraldehyde.  Under  these  conditions  the  amount  of  ketone  formed 
is  inconsiderable,  but  at  370°  the  condensed  liquid  contains  50%  of 
ester,  10%  of  isovalerone,  15%  of  iso valeraldehyde,  and  also  methyl 
alcohol. 

Similar  results  have  been  obtained  with  higher  acids  and  other  alkyl 
formates.  The  direct  reduction  of  acids  by  means  of  formic  acid 
will  be  described  in  a  further  communication.  W.  O.  W. 


Optically  Active  Dialky lacetic  Acids.  Emil  Fischer,  Julius 
Holzapfel,  and  Hans  von  Gwinner  (Ber.,  1912,  45,  247 — 257. 
Compare  Fischer  and  Flatau,  Abstr.,  1909,  i,  628). — a-isoButylhexoic 
acid  has  been  resolved  into  optically  active  components  by  crystal¬ 
lisation  of  the  brucine  salt.  The  difference  between  the  butyl  and 
iaobutyl  radicles  is  apparently  enough  to  cause  pronounced  optical 
asymmetry.  a-7soButylvaleric  acid  has  also  been  resolved,  but 
definite  results  were  not  obtained  with  a-faopropylvaleric  acid. 

Ethyl  butylisobutylmalonate,  prepared  by  the  interaction  of  w-butyl 
bromide  on  ethyl  zsobutylmalonate  and  sodium,  has  b.  p.  137 — 140°/ 
10  mm.  When  hydrolysed  by  means  of  sodium  hydroxide,  butyl 
iso butylmalonic  acid  is  obtained  in  colourless  crystals,  m.  p.  136 — 138°. 
The  neutral  solution  of  the  ammonium  salt  gives  a  colourless 
precipitate  with  silver  nitrate,  and  crystalline  precipitates  of  the 
corresponding  salts  with  barium  and  calcium  chlorides.  On  heating 
at  160°,  butylisobutylacetic  \a.-isobutylhexoic\  acid  is  obtained  as  a  colour¬ 
less  oil,  b.  p.  145 — 145‘5°  (corr.)/10  mm.  The  brucine  salt  forms 
small,  microscopic  prisms.  The  first  separations  were  hydrolysed 
by  heating  with  sulphuric  acid.  The  optically  active  eZ-a-isobutyl- 
hexoic  acid  had  [a]o  +5'73c. 

Ethyl  propyli&obutylmalonate  was  obtained  as  an  oil,  b.  p.  126°/ 

9  5  mm. 
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Propylisobutylmalonic  acid  crystallises  in  stunted  prisms  or  plates, 
m.  p.  147 — 149°  (corr.,  decomp.). 

Propylisobutylacelic  \a-\sobutylvaleric\  acid  is  a  colourless  oil, 
D20  0'8928,  b.  p.  122°  (corr.)/8'5  mm.  ;  it  forms  a  colourless  silver 
salt,  crystallising  from  ammonia  in  microscopic,  slender  needles.  The 
calcium  salt  also  consists  of  microscopic,  slender  needles.  The  brucine 
salt  forms  microscopic,  small  prisms,  and  yields  d-a-isobutylvaleric  acid 
as  a  colourless  oil,  m.  p.  10070-5  mm.,  D22  0'8876,  [a]^03  +9*8°. 

The  monoamide  of  propylisopropylmalonic  acid, 
CO2H‘CPraPr0'CO‘NH2, 

obtained  by  heating  cyanoisopropylvaleric  acid  with  concentrated 
sulphuric  acid,  crystallises  in  colourless  bunches  of  intergrown 
prisms,  m.  p.  137°  (corr.,  decomp.).  When  heated  over  the  flame  in  a 
distillation  flask,  a-isopropylvaleramide  is  obtained  at  about  250°.  It 
crystallises  in  slender,  colourless  needles,  m.  p.  131 — 133°  (corr.). 

By  the  action  of  sulphuric  acid  and  sodium  nitrite  at  80°,  propyl- 
isopropylacetic  [a-iso propylvaleric\  acid  is  obtained,  b.  p.  116°  («orr .)/ 
12  mm.,  112— 11379  mm.,  D17  0-9076. 

A  partial  resolution  was  obtained  by  means  of  the  quinidine  salt, 
the  acid  formed  having  [a]o  +  0-77°.  E.  F.  A. 


2087),  except  that  he  finds  that 
sq.  cm.  in  area,  weighs  0-1 — 0-15 
up,  although  setting  occurs  when 


Composition  of  Linseed  Oil  and  the  Distribution  of  Oxygen 
in  Dried  Layers  of  the  Oil.  II.  E.  I.  Orloff  (J.  Puss.  Phys. 
Ghem.  Soc.,  1911,  43,  1509 — 1524,  Compare  Abstr.,  1910,  i,  810). — 
The  author  criticises  Fokin's  work  (Abstr.,  1907,  i,  820),  the  results 
of  his  own  experiments  being  in  agreement  with  Genthe’s  theory 
( Zeitsch .  angew.  Ghem.,  1906,  19, 
when  a  layer  of  the  oil,  100 — 108 
gram,  15 — 16%  of  oxygen  is  taken 
only  12%  has  been  absorbed. 

Experiments  in  which  a  cobalt  dryer  was  employed  give  for  the 
rates  at  which  oxygen  is  fixed  results  corresponding  with  the  formula 

dx/dt  —  k{A-x){B  +  x )  or  k  =  l°g^  ~x •  ^  where  A  re¬ 

presents  the  total  amount  of  oxygen  absorbed  expressed  as  reduction 
of  pressure,  x  the  atmospheric  pressure,  and  B  a  constant.  After 
the  oil  has  combined  with  12%  of  its  weight  of  oxygen,  a  solid  phase 
is  formed,  and  the  further  velocity  of  the  absorbing  process  is  expressed 
by  dxjdt  —  k(A  —fx){B  + fx),  where  f,  the  correction  coefficient,  is  less 
than  unity,  and  corresponds  with  the  product  of  combination  of  the 
solid  phase,  kf  being  a  constant  magnitude. 

In  parallel  with  this  chemical  process  proceeds  a  physical  one  of 
diffusion  of  the  oxygen  into  the  oil,  the  amounts  of  oxygen  in 
successive  layers,  starting  from  the  surface,  being  in  the  proportions 
of  n,  n 2,  /i3,  nK  .  .  .  nP,  where  n  is  less  than  1  (0"5,  0-6,  etc.).  The 
quantity  of  oxygen  combined  is  related  to  the  factor  n,  according  to 
the  expression  SjQ  =  nj{\  —  n),  where  Q  is  the  quantity  of  combined 
oxygen  corresponding  with  the  iodine  number,  and  8  is  the  amount  of 
oxygen  found  in  each  separate  case.  Assuming  complete  distribution 
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of  the  oxygen  by  diffusion,  the  value  of  n  must  be  taken  as  two-thirds. 

T.  H.  P. 

Molecular  Rearrangements  in  the  Camphor  Series.  IX. 
Lauronolic  Acid  and  Campholactone.  William  A.  Noyes  and 
Charles  E.  Burke  ( J .  Amer.  Chem.  Soc.,  1912,  34,  174 — 183). — - 
Tiemann  (Abstr.,  1901,  i,  6)  found  that  lauronolic  acid  prepared  from 
bromocamphot’ic  anhydride  has  a  rotatory  power  which  differs  con¬ 
siderably  from  that  of  the  acid  obtained  by  the  distillation  of  camphanic 
acid,  and  suggested  that  the  acid  produced  by  the  latter  method  con¬ 
sisted  of  a  mixture  of  optical  isomerides.  This  has  now  been  proved 
to  be  the  case. 

Lauronolic  acid,  prepared  from  active  bromocamphoric  anhydride 
by  Aschan's  method  (Abstr.,  1895,  i,  154),  has  been  obtained  in  the 
form  of  rosettes  of  long  needles  ;  it  has  m.  p.  6*5 — 8°,  b.  p.  230 — 235° 
under  the  ordinary  pressure,  vapour  pressure  99 — 100  mm.  at  184°, 
D f5  10109,  Df  1-0133,  Df  1-0249,  [a]^5  +  187*7°,  nD  1  -47586,  and  the 
dissociation  constant  K  1*36  x  10-5.  The  calcium  salt  crystallises 
with  3H20,  instead  of  only  2H20  as  stated  by  Bredt  (Abstr.,  1911,  i, 
417),  and  when  heated  with  soda-lime  yields  laurolene. 

When  hydrogen  iodide  is  passed  into  a  solution  of  lauronolic  acid 
in  light  petroleum,  the  hydriodide  is  obtained  in  the  form  of  yellow 
plates,  and  is  very  unstable.  On  reducing  this  compound  with  zinc 
dust  and  alcohol,  dihydrolauronolic  acid ,  C8H15-C02H,  is  produced, 
which  has  Df5  0*9008,  [a]®'5  +  1*74°,  vapour  pressure  100  mm.  at 
178°  and  749  mm.  at  215c,  and  [w]D  1*45786;  the  amide  has  m.  p. 
50—51°. 

By  decomposing  inactive  bromocamphoric  anhydride  prepared  from 
synthetical  camphor,  inactive  lauronolic  and  camphanic  acids  were 
obtained.  Inactive  lauronolic  acid  has  m.  p.  5 — 8*5°,  vapour  pressure 
100  mm.  at  192°,  Df  1*0318,  and  [w]D  1*47655  ;  its  calcium  salt 
crystallises  with  1H20. 

Campholactone,  prepared  in  various  ways  from  lauronolic  acids  of 
widely  different  rotatory  powers,  has  m.  p.  50°  and  [a]‘u  —21*7°,  and 
when  warmed  with  barium  hydroxide  solution  is  converted  into  the 
corresponding  hydroxy-acid,  m.  p.  143°  and  [a]f  +16*0°.  E.  C. 


Molecular  Rearrangements  in  the  Camphor  Series.  VIII. 
Camphonolic  Acid  and  Camphonololactone.  William  A. 
Noyes,  E.  E.  Gorsline,  and  R.  S.  Potter  ( J .  Amer.  Chem.  Soc., 
1912,  34,  62—67). — Four  hydroxy-acids  and  three  lactones  have  been 
described  which  retain  the  tertiary  carboxyl  group  of  camphoric  acid. 
The  structural  formulee  assigned  to  these  compounds  have  not  been 
well  established,  and  the  present  work  was  therefore  undertaken  with 
the  object  of  obtaining  further  evidence  as  to  their  constitution. 

Camphononic  acid,  prepared  by  a  modification  of  Lapworth  and 
Lenton’s  method  (Trans.,  1901,  79,  1287),  has  m.  p.  229 — 230°,  [a]f  5 
in  benzene  (2*4  grams  in  100  c.c.)  +  17*8°,  *  [a]j,8  in  alcohol  (2  grams 
in  100  c.c.)  —3*9°.  On  reducing  this  acid  with  sodium  and  amyl 
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alcohol,  amyl  camphonolate  is  obtained  as  a  yellow,  viscous  oil  of 
b.  p.  222 — 223°/40  mm.  ;  the  calcium,  copper,  and  silver  salts  were 
prepared. 

It  is  shown  that  the  lactone  obtained  by  Noyes  and  Taveau  (Abstr., 
CH  *CMe*CO  1^06,  i,  397)  by  decomposing  the  nitroso-derivative 
°  of  aminolauronic  anhydride  with  sodium  hydroxide  is 

identical  with  cis-camphonololactone  (annexed  formula) 
prepared  by  Bredt  (Abstr.,  1909,  i,  498)  by  the 
electrolytic  reduction  of  camphononic  acid.  cis- 
Camphonololacbone  has  m.  p.  165 — -167°,  [a]^8  in  alcohol  (5  grams  in 
100  c.c.)  -  20'2°  and  [a]^  (10  grams  in  100  c.c.) 
-22’3°.  The  corresponding  hydroxy-acid,  cis- 
camphonolic  acid  (annexed  formula),  has  m.  p. 
202 — 203°  when  rapidly  heated,  [o]‘u  in  alcohol  (10 
grams  in  100  c.c.)  +  29,2°,  and  on  oxidation  with 
chromic  acid  is  converted  into  camphononic  acid.  E.  G. 


I  CMe2 1 
CHo-OH— O 


CH2-CMe-C02H 
CMe2 
<JH2-OH(OH) 


The  Melting  Point  of  Oxalic  Acid.  Eyvind  Bodtker  ( Chem . 
Zeit .,  1912,  36,  105). — Pure  crystallised  oxalic  acid  does  not  appear 
to  have  a  definite  melting  point ;  a  small  crystal  placed  in  a  capillary 
tube  had  m.  p.  99-5 — 101'5°,  whilst  a  layer  in  the  capillary  tube, 
1  mm.  in  height,  had  m.  p.  100 — 102‘5°  when  the  temperature  was 
raised  very  slowly  and  maintained  at  100°  for  about  one  minute. 

W.  P.  S. 


Conversion  of  Maleic  into  Fumaric  Acid.  Sebastian  M. 
Tanatar  ( J .  Russ.  Rhys.  Chem.  Soc.,  1911,  43,  1742 — 1746). — It 
was  discovered  by  Skraup  (Abstr.,  1891,  1338)  that  the  interaction  of 
hydrogen  sulphide  and  sulphur  dioxide  in  aqueous  solution  in  presence 
of  maleic  acid  is  accompanied  by  transformation  of  the  latter  acid  into 
fumaric  acid  ;  this  effect  he  termed  “resonance.” 

Since  the  reaction  liquid,  after  filtration  from  the  sulphur  formed, 
contains  nothing  capable  of  bringing  about  this  transformation,  the 
author  has  investigated  the  action  of  sulphur  on  maleic  acid.  Milk 
of  sulphur  is  without  effect,  and  the  same  is  apparently  the  case  with 
the  sulphur  separated  by  the  action  of  hydrogen  sulphide  on  ferric 
chloride  in  presence  of  maleic  acid.  With  sodium  thiosulphate  and  a 
mineral  acid,  however,  which  normally  give  precipitation  of  sulphur, 
maleic  acid  prevents  such  precipitation  and  is  simultaneously  con¬ 
verted  into  fumaric  acid ;  a  similar  transformation  is  produced,  also 
without  separation  of  sulphur,  by  addition  of  the  thiosulphate  to  a 
solution  of  maleic  acid  alone.  That  these  solutions  contain  no  dissolved 
sulphur  is  shown  by  extraction  with  carbon  disulphide,  and  the  con¬ 
clusion  is  drawn  that  it  is  the  reaction  of  the  thiosulphuric  and  maleic 
acids,  with  formation  of  an  unknown  product,  that  induces  the  isomeric 
change. 

This  same  change  is  brought  about  by  treatment  of  maleic  acid  with 
ammonia  or  potassium  polysulphide  (liver  of  sulphur),  although  in 
the  latter  case  it  may  be  due  to  the  presence  of  thiosulphate. 

T.  H.  P. 
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Relation  between  the  Configuration  and  Rotation  of  the 
Lactones  in  the  Sugar  and  Saecharinic  Acid  Groups.  Ernest 
Anderson  ( J .  Amer.  Ghem.  Soc.,  1912,  34,  51 — 54). — Hudson  (Abstr., 
1910,  i,  220)  has  pointed  out  that  dextrorotatory  sugar  lactones  have 
the  ring  on  one  side  of  the  structure,  whilst  laevorotatory  lactones 
have  it  on  the  other. 

It  is  now  shown  that  this  relation  is  true,  not  only  for  the  lactones 
to  which  Hudson  referred,  but  for  nearly  all  monobasic  and  some 
dibasic  acid  lactones  in  the  sugar  and  saecharinic  acid  groups.  The 
configurations  and  specific  rotations  of  eighteen  such  lactones  are 
tabulated.  The  relation  affords  a  new  method  for  determining  the 
configuration  of  the  lactones  formed  by  certain  dibasic  acids. 

E.  G. 

Ethyl  Orthotrithioformate.  Bror  Holmberg  (. Ber .,  1912,  45, 
364— -365). — In  reply  to  Houben  and  Sehultze  (this  vol.,  i,  5)  it  is 
claimed  that  the  product  obtained  by  the  author  (Abstr.,  1907,  i,  474) 
was  pure.  D.  F.  T. 

Action  of  Potassium  Hydroxide  on  Tetrolacetal.  Paul  L. 
Yiguier  ( Gompt .  re7id.,  1912,  154,  217 — 220.  Compare  Abstr.,  1909, 

i,  691  ;  this  vol.,  i,  7). — When  tetrolacetal  (diethoxybutinene)  is 
dropped  on  potassium  hydroxide  at  180 — 200°,  a  liquid  distils,  and  on 
fractionation  yields  a  compound,  C6HgO,  b.  p.  29 — 33°/ 16  mm., 
D19S  0'826,  w*9'5  1'462.  This  probably  has  the  constitution 
OHiC-CHiCH-OEt, 

since  it  forms  an  explosive  silver  derivative,  C6H7OAg,  and  is 
hydrolysed  by  acids,  forming  an  unstable  substance  having  the 
properties  of  the  aldehyde,  CHiC'CHyCHO.  The  latter  changes 
spontaneously  into  triacetylbenzene,  acetoacet.aldehyde  probably  being 
produced  first.  Hydroxy lainine  yields  1-methyKsooxazole.  On  treat¬ 
ing  the  aldehyde  with  semicarbazide  hydrochloride,  a  semicarbazone, 
C5HgON3Cl,  is  obtained ;  this  yields  the  corresponding  aldehyde , 
C4H50C1,  on  hydrolysis.  W.  O.  W. 

Tartardialdehyde.  Alfred  Wohl  and  Bruno  Mylo  {Ber., 
1912,  45,  322 — 349). — From  the  result  of  their  endeavours,  the 
authors  conclude  that  the  synthesis  of  tartardialdehyde  by  the 
symmetrical  linking  together  of  two  molecules  each  containing  two 
carbon  atoms  presents  excessive  difficulties,  and  they  have  finally 
attained  success  by  other  means. 

The  action  on  acetyl  chloride  of  copper  hydride  gives  ethyl 
acetate  and  ethylidene  diacetate,  whilst  the  action  of  copper  on  the 
additive  product  of  dibromoacetaldehyde  and  acetyl  bromide  yields 
bromovinyl  acetate.  Dibromoacetaldehyde  also  reacts  slowly  with 
magnesium  methoxide,  the  product  being  a  /3/3S(or  88(3-)-tribromo-y- 
keto-n-butyl  alcohol,  b.  p.  77 — 79°/14 — 16  mm. 

Glyoxal  sodium  bisulphite  in  acetic  anhydride  solution  reacts 
with  hydrogen  chloride  producing  unstable  s-dichloroglycol  diacetate, 
b.  p.  110 — 115°/14  mm.  (compare  Prud’homme,  Zeit.  Ghem.,  1870, 
380). 
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Ethyl  diethoxyacetate  in  ethereal  solution  with  potassium  gives  as 
chief  product  an  undistillable  syrupy  substance,  (3-hydroxy-y-keto- 
succindialdehyde  diethylacetal,  CH(OEt)2-CO-CH(OH)-CH(OEt)2  ;  the 
substance  was  not  obtainable  in  a  pure  state,  and  the  action  of 
sodium  gave  still  less  satisfactory  results.  The  action  of  sodium  on 
the  piperidide  of  diethoxyacetic  acid  (Wohl  and  Lange,  Abstr.,  1908, 
i,  943)  yields  monoethoxy acetopiperidide,  b.  p.  72 — 74°/0'08 — 0*11  mm. 
Diethoxyacetoliydrazide,  obtained  from  the  ethyl  ester  with  hydrazine 
in  alcoholic  solution,  forms  capillary  crystals,  m.  p.  43 — 45°,  and  has 
b.  p.  110°/0-05  mm.  ;  it  reacts  with  mercuric  oxide  or  metaboric  acid, 
eliminating  nitrogen  and  forming  his-diethoxyacetoliydrazide, 
CH(OEt)2-CO-NH-NH-CO*CH(OEt)2, 
which  crystallises  in  needles,  m.  p.  67 — 70°;  the  mercury,  copper,  and 
lead  compounds  are  described.  Iodine  removes  mercury  from  the 
mercury  compound  with  the  formation  of  azo-a-ketodi- /3-ethoxy ethane, 
CH(OEt)2*CO,liLl!7*CO*CH(OEt)2,  a  viscous,  colourless  oil,  b.  p. 
131 — 134°/0'07 — 0*08  mm.,  which  on  warming  decomposes,  giving 
ethyl  orthoformate,  instead  of  the  desired  tetraethoxydiacetyl, 
CH(OEt)2*CO-CO-CH(OEt)2. 

Success  was  attained  by  starting  with  di-magnesium  acetylene 
dibromide  (from  acetylene  and  magnesium  ethyl  bromide),  which  on 
treatment  with  ethyl  orthoformate  gives  acetylenedialdehyde  diethyl¬ 
acetal,  CH(OEt)2*C:C*CH(OEt)2,  D185  0  955  (compare  Jotsitch,  Chem. 
Zeit.,  1907,  31,  979)  ;  by  reduction  with  hydrogen  in  the  presence  of 
colloidal  palladium,  this  passes  into  maleinaldehyde  diethylacetal,  b.  p. 
112 — 1 1 2*5°/l  1  mm.,  D23  0-926,  which  is  oxidisable  by  potassium 
permanganate  (compare  Wohl,  Abstr.,  1898,  i,  556)  into  tartar- 
dialdehyde  diethylacetal,  a  viscous  oil,  b.  p.  157 — 160°/11  mm.  The 
hydrolysis  of  this  acetal  is  most  satisfactorily  accomplished  by  A/ 10- 
sulphuric  acid  in  the  cold,  when  a  sweet  solution  of  tartar  dialdehyde 
is  obtained  ;  this  solution  on  slow  evaporation  deposits  microscopic 
needles,  which,  having  a  bitter  taste  and  being  sparingly  soluble 
in  water,  probably  represent  a  polymeric  form;  they  re-dissolve 
slowly  in  warm  water,  giving  a  sweet  solution,  which  from  its 
eryoscopic  behaviour  contains  the  substance  in  a  unimolecular 
condition ;  this  solution  on  evaporation  gives  a  sweet  amorphous 
residue. 

The  diphenylhydrazone  of  tartardialdehyde  forms  yellow  crystals, 
m.  p.  197'5°  (corr.,  decomp.);  no  osazone  was  obtainable;  the 
di-semicarhazone  has  m.  p.  227’5°  (corr.,  decomp.);  the  dioxime, 
153-5°  (corr.,  decomp.). 

Oxidation  of  the  tartardialdehyde  by  bromine  water  gives  meso- 
tartaric  acid  ;  for  this  reason  the  above  ethylenic  aldehyde  is  supposed 
to  be  that  corresponding  with  maleic  acid.  D.  F.  T. 

Dihydroxyacetone  as  an  Intermediate  Product  of  Alcoholic 
Fermentation.  Arthur  Slator  (Ber.,  1912,  45,  43 — 46). — It  is 
sometimes  assumed  that  dihydroxyacetone  is  an  intermediate  product 
of  the  alcoholic  fermentation  of  dextrose  (compare  Buchner  and 
Meisenheimer,  Abstr.,  1910,  ii,  737).  If  this  is  the  case,  dihydroxy¬ 
acetone  must  be  fermented  by  the  yeast  at  least  as  quickly  as 
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dextrose.  Experiments  are  quoted  to  show  that  during  twenty 
minutes  no  dihydroxyacetoue  is  fermented,  although  an  equal  weight 
of  dextrose  is  entirely  fermented  by  the  same  yeast  during  this  time. 
The  conclusion  is  drawn  that  dihydroxyacetone  is  not  directly 
fermented,  and  that  it  is  therefore  not  an  intermediate  product  of 
alcoholic  fermentation.  E.  F.  A. 

The  Physico-chemical  Bases  of  the  Seliwanoff  Laevulose 
Reaction.  Harry  Koenigsfeld  ( Biochem .  Zeitsch.,  1912,  38, 

310 — 320). — It  is  shown  that  the  Seliwanoff  reaction  for  Isevulose  is 
also  yielded  by  dextrose  when  the  latter  is  present  in  a  concentration 
higher  than  2%,  and  also  when  the  hydrochloric  acid  exceeds 
12 — 12-5%  in  strength.  As  the  reaction  appeal  s  to  be  due  to  hydroxy- 
methylfurfuraldehyde  formed  from  the  Isevulose,  and  as  under  certain 
conditions  Isevulose  can  be  formed  from  dextrose,  the  author  draws  the 
conclusion  that  the  latter  sugar  only  gives  a  positive  result  in  the 
Seliwanoff  reaction  when  the  conditions  are  such  that  it  can  b'e  con¬ 
verted  in  appreciable  quantity  into  the  former  sugar.  This  hypothesis 
is  supported  by  the  investigation  of  the  action  of  acids  and  bases 
on  dextrose,  which,  it  is  shown,  probably  changes  under  certain 
conditions  into  fructose.  S.  B.  S. 

Chemistry  of  the  Wood  Dextrins.  C.  A.  Yllner  ( Zeitsch . 
angew.  Chem.,  1912,  25,  103 — 107). — The  dextrins  obtained  by  Honig 
and  Schubert  (Abstr.,  1887,  125)  are  mixtures  of  homologues,  from 
which  the  individual  substances  can  be  obtained  only  after  repeated 
precipitation.  The  reducing  power  increases  with  the  rotation  of  the 
dextrin  \  1  gram  of  a  dextrin  with  the  rotation  +  25°  corresponds 
with  approximately  0T  gram  of  cuprous  oxide,  a  rotation  of  +50° 
corresponding  with  about  0-2  gram  of  cuprous  oxide. 

The  velocity  and  extent  of  hydrolytic  decomposition  with  acids  was 
determined.  T.  S.  P. 

Photolytic  Decomposition  of  Smokeless  Powders  by  Ultra¬ 
violet  Light.  Influence  of  Stabilisers.  Damaged  Powders. 
Daniel  Berthelot  and  Henry  Gaudechon  ( Compt .  rend.,  1912,  154, 
201 — 203.  Compare  this  vol.,  ii,  210). — Exposure  of  nitroglycerol  to 
the  light  from  a  quartz-mercury  lamp  results  in  decomposition  with 
production  of  the  following  gases:  C02  (24  vols.),  CO  (19’5  vols.), 
N2  (39  vols.),  N20  (7  vols.),  NO  (9  vols.),  with  a  considerable  amount 
of  nitrogen  peroxide,  which,  however,  is  not  evolved  from  the 
gelatinised  material  treated  with  stabilisers.  At  a  distance  of  20  mm. 
from  the  lamp,  powders  stabilised  with  amyl  alcohol  withstood 
decomposition  better  than  those  containing  diphenylamine,  whereas 
at  50  mm.  diphenylamine  was  the  more  effective  stabiliser.  Damaged 
French  naval  powders  showed  themselves  less  resistant  to  the  rays 
than  sound  powders  of  the  same  composition.  W.  O.  W. 

General  Method  for  the  Preparation  of  Aliphatic  Amines  by 
Catalytic  Reduction  of  Alkyl  Nitrites.  Georges  Gaudion  (Ann. 
Chim.  Phys.,  1912,  [viii],  25,  125 — 136). — The  author  has  applied 
Sabatier  and  Senderens’  method  (Abstr.,  1905,  i,  333)  of  catalytic 
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reduction  by  means  of  finely  divided  nickel  or  copper  in  presence  of 
hydrogen  to  a  series  of  alkyl  nitrites,  and  finds  that  these  are 
reduced,  giving  the  corresponding  secondary  amine, with  small  amounts 
of  the  primary  amine  and  very  small  quantities  of  the  tertiary  amine. 
Nickel  generally  acted  at  a  lower  temperature  than  copper  ;  thus  in  the 
case  of  tsoamyl  nitrite  the  former  gave  good  results  at  220 — 230°,  and 
the  latter  at  350°. 

Several  possible  explanations  of  the  reaction  are  discussed,  and  it  is 
considered  that  it  is  best  explained  by  assuming  that  the  alkyl  nitrites 
are  first  isomerised  into  the  corresponding  nitro-paraffins,  which  are  then 
reduced  in  the  ordinary  way.  This  explanation  is  the  more  probable 
in  view  of  the  fact  that  the  reaction  seems  to  take  place  in  the  same 
way  as  the  catalytic  reduction  of  the  nitro-paraffins  investigated 
by  Sabatier  and  Senderens  (Abstr.,  1902,  i,  701).  T.  A.  H. 

Ammonium  and  Sulphonium  Perchlorates.  Relations 
between  Solubility  and  Constitution.  Karl  A.  Hofmann, 
Kurt  Hobold,  and  Fritz  Quoos  ( Annalen ,  1912,  386,  304 — 317. 
Compare  Abstr.,  1910,  i,  818;  1911,  i,  608). — Ammonium  and 
sulphinium  perchlorates  are  eminently  suitable  substances  for  the 
study  of  the  relationship  between  solubility  and  constitution,  because 
they  do  not  form  hydrates,  are  nearly  allied  crystallographically,  and, 
whilst  not  being  hydrolysed  in  aqueous  solution,  are  electrolytically 
dissociated  to  the  same  order  of  magnitude  ;  several  factors,  therefore, 
which  might  possibly  mask  the  relationship  are  eliminated  from  the 
field.  The  following  perchlorates  are  described  (the  numbers  in 
brackets  denote  the  grams  of  water  in  the  saturated  solution  at  15° 
containing  one  gram-molecule  of  the  salt)  :  NH4-0104  (635) ; 

NHMe3-C104  (800);  NMe4-C104  (32,640);  NMe3Et-Cl04  (1710); 
NMe3Pr-Cl04,  doubly  refracting,  rhombic  plates  or  prisms,  m.  p.  118° 
(1310);  NMeg(C3H5)*C104,  thin,  rectangular  plates,  m.  p.  90°  (100); 
C104-NMe3-C4H9,  almost  rectangular  plates,  m.  p.  186°  (5810) ; 
C104*NMe3*C5Hu,  doubly  refracting,  rhombic  plates  or  prisms  (10,300) ; 
NMe3Ph*C104,  rhombic  crystals,  m.  p.  175°  (decomp.)  (1315); 
CH2l’NMe3*C104,  rhombic  or  monoclinic  plates,  m.  p.  184°  (decomp.) 
(9535) ;  C104,NMe3*CH2,CH(0H)*CH2,0H,  thin,  doubly  refracting, 
rhombic  plates,  sinters  at  86°  (150)  ;  NEt4’C!104  (6130) ;  NMeEt3*0104, 
rhombic  plates  (915);  NEt3Pr*C104,  quadratic  prisms,  m.  p.  275° 
(3090) ;  NMe2Et2*C104  (150) ;  C2H4(NH3*C104)2,  rhombic  plates  (200) ; 
C2H4(NMe3*C104)2,  stout,  rhombic  plates  (28,700) ;  C3H6(NMe3*C104)2, 
doubly  refracting  leaflets  (23,500) ;  SMes*C104,  stout,  rhombic  prisms  or 
elongated  plates,  m.  p.  above  267°  (1280) ;  SMe2Et*C104,  elongated, 
rhombic  plates  (840) ;  SMe2Pr-C104  (1700);  C104-SMe2-C4H9  (1650); 
C2H4(SMe2*C104)2,  rhombic  prisms,  m.  p.  250°  (2360) ; 

C104-SMe2-CH:CH2, 

elongated  plates  (1368) ;  C3H6(SMe2*C104)2  (2480). 

The  most  striking  result  is  the  sparing  solubility  of  the  quaternary 
ammonium  perchlorates  in  comparison  with  the  great  solubility  of 
methylammonium  perchlorate  (120),  dimethylammonium  perchlorate 
(70),  diethylammonium  perchlorate  (115),  and  ethylammonium  per¬ 
chlorate  (70).  Another  striking  fact  is  the  enormous  difference  in  the 
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solubilities  of  quaternary  ammonium  perchlorates  containing  like 
alkyl  groups  from  those  containing  unlike  alkyl  groups  ;  for  example, 
NMe4*C104  (32,640),  NMe3Et*C104  (1710).  These  two  groups  of  per¬ 
chlorates  also  differ  in  their  stability  towards  alkaline  potassium 
permanganate,  those  of  the  type  NR4*C104  being  stable,  whilst  members 
of  the  other  group  are  rapidly  oxidised,  at  the  ordinary  temperature. 

The  molecular  dilutions  of  glyceryltriraethylammonium  perchlorate 
(150)  and  of  choline  perchlorate  (70)  show  how  enormously  the 
solubility  is  increased  by  the  introduction  of  hydroxyl  groups ;  when 
the  hydroxyl  groups  are  esterified,  however,  the  solubility  is  very 
largely  diminished,  as  shown  in  the  case  of  nitratocholine  perchlorate 
(40,000).  Deductions  similar  to  the  preceding  can  be  drawn  in  the 
case  of  the  sulphinium  perchlorates.  C.  S. 

Decomposition  of  Quaternary  Ammonium  Hydroxides. 
II.  Julius  von  Braun  ( Annalen ,  1912,  386,  273 — 303.  Compare 
Abstr.,  1911,  i,  610). — The  decomposition  by  heat  of  diammonium 
hydroxides  of  the  type  OH,NMe3*[CH2]a;,NMe3,OH  may  result  in  the 
formation  of  di-olefines,  unsaturated  tertiary  amines,  or  ditertiary 
diamines.  Substances  in  which  x  is  3,  5,  7  and  10,  have  been 
examined.  All  four  yield  by  decomposition  unsaturated  tertiary 
amines,  CH2!CH*[CH2]a;_2*NMe2,  the  amount  of  which  increases  as  x 
increases  ;  thus  hexamethyldecylenediammonium  iodide, 
I-NMe3-[CH2]10*NMe3I, 

white  leaflets,  m.  p.  231°,  obtained  from  ax-di-iododecane  (Abstr.,  1910, 
i,  25)  and  alcoholic  trimethylamine  at  100°,  is  converted  by  the  usual 
treatment  into  a  syrupy  mass  of  hexamethyldecylenediammonium 
hydroxide ,  by  the  distillation  of  which  very  little  di-olefine  (unex¬ 
amined)  is  formed,  the  chief  product  being  a  mixture  of  30%  of 
dimethyldecenylamine,  CH2ICH*[CH2]8*NMe2,  b.  p.  118 — 120°/17  mm. 
(platinichloride ;  picrate,  m.  p.  137°;  melhiodide,  m.  p.  137 — 140°),  and 
50%  of  aK-letramethyldiaminodecane,  C14H32N2,  b.  p.  157 — 158°/17  mm., 
( platinichloride ,  m.  p.  189°  [decomp.];  picrate,  m.  p.  139 — 140°).  The 
distillation  of  trimethyldecenylammonium  hydroxide  gives  a  75%  yield 
of  dimethyldecenylamine ;  hence  the  latter  can  be  obtained  from  hexa¬ 
methyldecylenediammonium  hydroxide  with  comparative  ease  and  in 
good  yield. 

Hexamethylheptylenediammonium  bromide, 

Br-NMe3-[CH2]7-NMe3-Br, 

m.  p.  245°,  prepared  from  a^-dibromoheptane  and  alcoholic  trimethyl¬ 
amine  at  100°,  forms  a  diammonium  hydroxide,  the  distillation  of 
which  yields  about  15%  of  a  heptadiene,  28 — 29%  of  dimethylheptenyl- 
amine,  CH2:CH-[CH2]5-NMe2,  b.  p.  166—169°  or  60— 65°/10  mm. 
(picrate,  m.  p.  88°  ;  methiodide,  m.  p.  120°),  and  51%  of  ay-tetramethyl- 
diaminoheptane ,  NMe2*[CH2]7‘NMe2,  b.  p.  225 — 230°  (decomp.)  or 
101 — 102°/10  mm.  (picrate,  m.  p.  136°;  dimethiodide,  m.  p.  242°). 
Unlike  the  two  preceding  diammonium  hydroxides,  hexamethyl- 
amylenediammonium  hydroxide,  prepared  from  the  iodide  (loc.  cit.), 
begins  to  decompose  during  the  evaporation  of  its  aqueous  solution. 
Its  complete  decomposition  yields  mainly  trimethylamine,  water,  and 
piperylene,  very  little  tetramethyldiaminopentane,  b.  p.  193 — 194° 
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(; platinichlorixle ,  m.  p.  218°  [decomp.];  picrate,  m.  p.  149°),  and 
dimethylpentenylamine  (isolated  as  the  methioduie,  m.  p.  200°)  being 
produced.  Similar  results  are  obtained  by  the  decomposition  of  hexa- 
methylbutylenediammonium  hydroxide  and  hexamethylpropylene- 
diammonium  hydroxide  ;  in  the  latter  case,  the  non-nitrogenous  pro¬ 
duct  is  not  allene,  but  a  mixture  of  viscous  oxidation  products,  from 
which  an  unsaturated  substance,  C6H10O  ( semicarbazone ,  m.  p.  192°), 
probably  an  isomeride,  CH3*CO-CH2’CMeICH2,  of  mesityl  oxide,  has 
been  isolated. 

The  experiments  indicate  that  in  the  decomposition  of  diammonium 
hydroxides,  whilst  the  lower  members  of  the  series  decompose 
simultaneously  at  both  ends  of  the  chain,  the  higher  members 
experience  changes  first  at  one  end  of  the  chain  only.  For  example : 
OH*NMe3-[CH2]10*NMe3*OH  — >  Me*OH  +  OH-NMe3*[CH2]10-NMe2 
and  H20  +  NMe3  +  0H-NMe3‘[CH2]8-CH:CH2; 

then  OH*NMe3*[CH2]10*NMe2 — y  MeOH  +  NMe2,[CH2]10,NMe2  and 
H20  +  NMe3  +  CH2:CH-[CH2]8-NMe2, 
whilst  OH-NMe3-[CH2]8-CH:CH2  —>  MeOH  +  NMe2*[CH2]8*CH:CH2 
and  H2O  +  NMe3  +  C10H18l 

It  has  been  shown  \loc.  cit.)  that  the  presence  of  an  ethylenic  linking 
in  an  aliphatic  group  in  a  quaternary  ammonium  hydroxide  facilitates 
the  elimination  of  the  group  when  the  point  of  unsaturation  is 
adjacent  to  the  nitrogen  atom.  The  decomposition  of  the  hydroxides 
OH‘NMe3,[CH2]a;*CHICH2  shows  that  the  loosening  influence  of  the 
ethylenic  linking  weakens  as  its  distance  from  the  nitrogen  atom 
increases ;  trimethyldecenylammonium  hydroxide  yields  not  more 
hydrocarbon  than  does  the  corresponding  saturated  quaternary 
ammonium  hydroxide.  C.  S. 

The  Asymmetric  Cobalt  Atom.  V.  Alfred  Werner  (Ber., 
1912,  45,  121 — 130). — According  to  the  author’s  theory,  there  are 
two  possible  salts  of  triethylenediaminecobalt  which  stand  to  each 
other  in  the  relation  of  object  and  mirror-image,  and  are  not  super- 
posable.  These  may  be  represented  thus  : 


Such  compounds  form  the  simplest  possible  case  of  molecular 
asymmetry,  being  specially  characterised  by  having  all  the  co-ordination 
positions  of  the  central  atom  occupied  by  structurally  identical  groups, 
the  asymmetry  being  caused  by  the  special  spatial  arrangement  of 
these  groups.  Such  asymmetry  the  author  denotes  as  molecular 
asymmetry  II  (compare  Abstr.,  1911,  i,  838),  and  he  has  been 
successful  in  resolving  some  of  the  salts  into  the  optically  active 
isomerides.  Resolution  by  means  of  the  camphorsulphonates,  a-bromo- 
camphorsulphonates,  etc.,  was  unsuccessful,  since  the  salts  would  not 
crystallise.  Triethylenediaminecobaltic  tartrate  was  obtained  in  the 
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crystalline  condition,  however,  and  proved  to  be  a  partial  racemate, 
which  underwent  slight  resolution  on  fractional  crystallisation,  the 
extent  of  the  resolution  being  ascertained  by  taking  advantage  of  the 
very  strong  rotation  dispersion  of  these  compounds.  The  lesser 
soluble  crystals  contained  an  excess  of  the  leevo-isomeride,  the  final 
mother  liquors  containing  the  excess  of  the  dextro-isomeride ;  the  pure 
isomerides  could  then  be  isolated  by  making  use  of  the  fact  that  their 
bromides  were  readily  soluble  in  concentrated  hydrobromic  acid,  the 
racemic  bromide  being  almost  insoluble.  The  yields  of  the  active 
components  were  very  poor  by  this  method,  which  was  then  replaced 


Cl 


CJCO  ’ 


does  not 


by  the  following  :  The  chloride  tartrate,  Co  en3 

I  _  .  Jw4“4^6 

form  a  partial  racemate,  and  by  one  recrystallisation  can  be  separated 
into  the  sparingly  soluble  <i-tiiethylenediaminecobaltic  chloride-rf- 
tartrate  and  the  readily  soluble  ^-triethylenediaminecobaltic  chloride- 
d-tartrate,  from  which  other  salts  can  be  obtained  without 
difficulty.  The  bromide  tartrates  behave  similarly  to  the  chloride 
tartrates. 

The  specific  rotations  of  the  various  salts  are  very  large,  and 
the  rotation  dispersion  is  very  marked,  as  shown  by  the  following 
table  : 


MB. 

Mo- 

[M]b. 

[M]t, 

Chloride . 

r  +  i52° 
\-154 

±45° 

/  +552-5° 

1  -560 

±153-6° 

Bromide . 

r  +  ii7 

1  - 115 

±32 

/  +602-5 

1  -592 
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Nitrate  . 

/  +132 
1-130 

J  +46 
{  -44 

J  +561 

1  -552 

+  195-5 
-187 

The  active  salts  are  very  stable ;  their  solutions  cau  be  evaporated 
down  with  concentrated  hydrochloric  or  hydrobromic  acid  without 
suffering  any  loss  of  activity.  The  active  isomerides  are  much  more 
readily  soluble  than  the  racemates. 

The  triethylenediaminecobaltic  salts,  (Co  en3)X3,  are  best  prepared  as 
follows  :  10  grams  of  cobalt  chloride  are  dissolved  in  150  grams  of 
10%  ethylenediamine  and  oxidised  by  leading  air  through  the  solution. 
The  brown  solution  so  obtained  is  acidified  with  hydrochloric  acid, 
evaporated  to  crystallisation,  the  crystals  dissolved  in  water,  and 
ammonium  nitrate  added  to  the  solution,  whereby  1  : 6-dichloro- 
diethylenediaminecobaltic  nitrate  is  precipitated.  After  collecting 
this  salt  the  filtrate  is  precipitated  with  sodium  bromide,  giving  pure 
triethylenediaminecobaltic  bromide. 

Triethylenediaminecobaltic  tartrate ,  (Co  en3)2(C4H4Ofi)3,  is  obtained 
from  the  bromide  by  double  decomposition  with  silver  tartrate  ; 
it  crystallises  in  spherical  aggregates  of  light  yellow  needles.  Tri- 

Cl 

r<iTA,  is  prepared 

'^4xl4'-/6 

by  interaction  of  1  molecule  of  the  chloride  with  1  molecule  of  silver 
tartrate,  the  precipitate  of  silver  chloride  being  extracted  with  boiling 
water  until  pure  white  in  colour.  The  solutions  thus  obtained  are 
concentrated  and  allowed  to  crystallise,  columnar  and  tabular  crystals 
separating ;  these  are  collected  and  the  filtrate  further  concentrated. 

n  2 


ethylenediaminecobaltic  chloride-tartrate ,  Co  en 
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A  second  crop  of  crystals  often  separates,  and  then  the  concentrated 
solution  sets  to  a  jelly-like  mass.  The  crystals  consist  of  d -triethylene- 

t-iGl 

Co  en3  q  jj  q  ,5H20,  and  are 

purified  by  one  recrystalHsation  from  water;  they  have  [aju  +101°, 
[M]d  +  517'6°,  [a]c  +  35°,  [M]c+179‘4°.  The  gel  consists  of  the 
corresponding  Zaevo-salt,  mixed  with  small  quantities  of  the  cZ-isomeride. 

r  ~1  Br 

d -Triethylenediaminecobaltic  bromide-tartrate ,  Co  en3  n  Tr  ,5H90, 

L  .  J 

is  obtained  similarly,  and  forms  a  felted  mass  of  light  yellow,  silky 
needles,  which,  in  contact  with  the  solution,  slowly  change  to 
much  darker,  stout,  plate-shaped  crystals;  they  have  [a]D  +  98°, 
[M]d  +  555°,  [a]c  +  38°,  [M]c  +  211‘7°.  The  corresponding  laevo- 
isomeride  forms  a  gel. 

d -Triethylenediaminecobaltic  bromide,  [Co  en3]Br3,2H20,  is  prepared 
from  either  the  bromide-tartrate  or  the  chloride-tartrate  by  trituration 
with  warm  concentrated  hydrobromic  acid.  The  solution,  after 
filtering,  deposits  large,  hexagonal  plates,  which  are  probably  an  acid 
bromide;  on  recrystallisation  from  water,  large,  columnar  crystals  of 
the  bromide  are  obtained.  The  1  -bromide,  [Co  eD3]Brs,2H20,  is 
similarly  prepared  from  the  gel  of  Z-bromi  de-tartrate  or  Z-chloride- 
tartrate,  the  sparingly  soluble  racemic  bromide  remaining  undissolved. 
The  d-  and  1  -chlorides,  [Co  en3]Cl3,H20,  are  obtained  from  the  bromides 
by  reaction  with  silver  chloride;  they  crystallise  in  small,  golden- 
yellow,  needle-shaped  crystals.  The  d-  and  1  -nitrates,  [Co  en8](NG3)3, 
are  prepared  from  the  bromide  by  treatment  with  the  theoretical 
quantity  of  silver  nitrate  ;  they  form  pyramidal  crystals,  which  are 
readily  soluble  in  water.  T.  S.  P. 

Preparation  of  Hexamethylenetetramine  Borocitrates. 
Athenstaedt  and  Redeker  (D.R.-P.  238962). — Alkali  and  magnesium 
borocitrates  have  been  previously  described.  The  hexamethylene¬ 
tetramine  derivatives  have  now  been  obtained  by  thoroughly  mixing 
the  required  proportions  of  the  ingredients  in  either  concentrated 
aqueous  or  alcoholic  solution.  They  form  colourless,  crystalline 
powders,  and  are  readily  soluble  in  water  or  alcohol. 

Hexamethylenetetramine  borocitrates  having  t  he  following  composition 
are  mentioned  : 

C6H807,3HB02,2C6H12N4,  decomp.  182°; 
C6H807,3HB02,3C(.H19N4  „  192°; 

2C6H807.2HB02,3C6H12N4  „  185°; 

2C6ll807,4HB02,3Cf>H12N4  „  180°; 

2CsH807,6I1B02,3C6H12N4  „  178°. 

F.  M.  G.  M. 

Compounds  of  Chromic  Hydroxide  with  Amino-acids 
Derived  froth  Proteins.  Louis  Hugounenq  and  Albert  Morel 
( Gompt .  rend.,  1912,  154,  119 — 120). — Chromic  hydroxide  (1  mol.) 
dissolved  in  a  boiling  aqueous  solution  of  glycine  (6  mols.)  gives  a 
purple-red  solution  which  deposits  red  crystals  containing  four  mole¬ 
cules  of  the  amino-acid  and  two  hydroxyl  groups  to  two  atoms 


ORGANIC  CHEMISTRY. 


i.  169 


of  chromium.  The  excess  of  chromic  hydroxide  is  removed  by 
lixiviation  or  treatment  with  acid.  The  filtrate  from  the  red  crystals 
on  slow  evaporation  deposits  brilliant,  vermilion,  acicular  prisms  of 
a  compound  containing  six  molecules  of  the  amino-acid  to  two  atoms 
of  chromium.  Both  compounds  are  soluble  in  acids,  and  are  slowly 
decomposed  by  alkalis.  They  do  not  show  the  ordinary  reactions  of 
chromium  salts,  but  resemble  more  closely  the  chromoxalates. 

W.  0.  W. 

Action  of  Amino-acids  on  Sugars  ;  Formation  of  Substances 
Resembling  Melanins.  Louis  O.  Maillard  ( Compt .  rend.,  1912, 
154,  66 — 68.  Compare  this  vo!.,  i,  13). — Continuing  his  experiments 
on  the  action  of  natural  polyhydric  alcohols  on  amino-acids,  the  author 
finds  that  when  glycine  is  heated  on  the  water-bath  with  four  times  its 
weight  of  dextrose  and  the  same  amount  of  water,  it  rapidly  loses 
carbon  dioxide  and  forms  dark  brown,  cyclic,  condensation  products, 
the  molecules  of  which  contain  at  least  two  dextrose  residues  to  one 
nitrogen  atom.  They  are  said  to  be  identical  with  the  melanin  pig¬ 
ments  obtained  in  the  hydrolysis  of  proteins.  If  this  is  so,  the 
comparatively  low  yield  of  amino-acids  in  such  hydrolyses  receives  an 
explanation.  The  reaction  is  instantaneous  between  glycine  and 
xylose  or  arabinose,  rapid  in  the  case  of  galactose  and  mannose,  slow 
with  lactose  and  maltose,  whilst  several  hours  elapse  before  it  occurs  in 
the  case  of  sucrose.  Of  the  common  amino-acids,  alanine  is  the  most 
activ  W.  O.  W. 

The  Action  of  Moist  Sulphur  on  Cholic  Acid  and  Taurine. 
J.  A.  A.  Auzies  {Rev.  gen.  chim.  pure  appl.,  1911,  14,  278 — 280). — A 
study  of  the  composition  of  the  gall  and  bile  of  cattle  and  pigs,  from  which 
the  author  corroborates  the  results  of  Langheld  (Ab'-tr.,  1908,  ii,  211). 

Cholic  acid,  0H*NMe3*CH2*C02H,  is  prepared  by  mixing  calcium 
chloroacetate  (P92  parts)  with  trimethylamine  (1*18  parts)  and  heating 
the  chloride  of  calcium  trimethylammoniumacetate  so  obtained  with  milk 
of  lime  at  120 — 150°. 

Taurine  is  prepared  on  an  industrial  scale  as  follows  :  Acetaldehyde 
is  heated  at  140°  with  chlorosulphonie  acid, 

CH3-CHO  +  S03HC1  =  HCI  +  S03H-CH2*CH0, 
the  product  converted  into  its  calcium  salt,  (CHO'CH^SOg^Ca,  which 
by  treatment  with  ammonium  hydroxide  yields  the  aldehyde  ammonia, 
[NH2*CH(0H)*CH2'S03]2Ca,  this  loses  water  (2  mols.)  on  heating,  and 
is  converted  into  the  imine,  (NHICH'CH2*S03)2Ca,  which  after 
reduction  to  the  corresponding  amine  and  elimination  of  calcium  with 
sulphuric  acid  furnishes  the  required  taurine.  F.  M.  G.  M. 

Preparation  of  Bromoacylisocarbamide  Ethers.  Farben- 
fabriken  VORM.  Friedr.  Bayer  tk  Co.  (D.R.-P.  240353). — When  iso- 
carbamide  ethers  of  the  general  formula  NH2*C(OR)INH  (R  =  alkyl 
or  alkylaryl)  are  treated  with  bromodiethylacetyl  halides,  they  yield 
bromo-a-ethylbutyrylisocarbamide  ethers,  which  are  of  therapeutic 
value. 

Bromo-a-ethylbutyrylisocarbamide  methyl  ether,  colourless  crystals, 
m.  p.  72°,  was  obtained  by  boiling  bromo-a-etbylbutyryl  bromide  with 
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methyl  is'ocarbamide  hydrochloride  (Abstr.,  1900,  i,  340)  in  aqueous 
solution,  cooling,  and  rendering  alkaline  when  the  product  separated. 

F.  M.  G.  M. 

Specific  Rotatory  Power  of  Glutamine.  Ammonium 
Glutamate.  Ernst  Schulze  and  Georg  Trier  (. Ber .,  1912,  45, 
257 — 262). — Supposed  pure  preparations  of  glutamine  obtained  from 
different  plant  preparations  by  precipitation  with  mercuric  nitrate  and 
continued  crystallisation  show  [a]D  varying  from  +  5‘4°  to  8'9°.  By 
purification  of  the  copper  salt,  these  preparations  all  yield  glutamine 
of  constant  rotatory  power,  [a]u  +  6°  to  7°.  The  higher  values  are  due 
to  the  presence  of  traces  of  glutamic  acid,  which,  acting  as  an  acid, 
increases  the  rotatory  power  of  glutamine. 

Glutamic  acid  forms  a  monobasic  ammonium  salt,  [a]D  —  3 '6°,  which 
begins  to  lose  ammonia  when  kept  over  concentrated  sulphuric  acid, 
and  readily  loses  ammonia  when  evaporated  iu  aqueous  solution. 
Since  glutamine  when  boiled  in  aqueous  solution  is  to  some  extent 
hydrolysed  to  the  ammonium  salt,  the  presence  of  glutamic  acid  is 
explained.  E.  F.  A. 

Action  of  Ammonia  on  Ammonium  Thiocyanate.  Walter 
P.  Bradley  and  W.  B.  Alexander  ( J .  Amer.  Chem.  <Soc.,  1912,  34, 
15 — 24). — Comparatively  few  substances  become  deliquescent  on 
exposure  to  dry  ammonia,  and  of  these  ammonium  thiocyanate  appears 
to  possess  the  property  in  the  highest  degree,  the  deliquesoence 
continuing  up  to  a  temperature  of  88°.  The  absorptive  power  f  the 
salt  was  determined  at  various  temperatures  between  0°  and  100°. 
At  0°,  the  product  contained  43"10%  of  ammonia;  at  25°,  31-16%;  at 
50°,  19-40%;  at  75°,  6T  7%,  whilst  at  100°  none  was  absorbed.  F.-p. 
determinations  were  made  of  solutions  of  ammonium  thiocyanate  in 
ammonia,  the  concentrations  ranging  from  0%  to  100%  of  the  latter. 
On  plotting  the  results,  it  is  shown  that  there  are  certainly  three,  and 
probably  five,  compounds  formed.  The  former  are :  NH4CNS,NH3, 
in.  p.  -  16°  (metastable);  NH4CNS,3NH3,  m.  p.  -38°  ;  and 

NH4ONS,8NHg, 

m.  p.  about  -87°.  The  other  two  compounds  are  NH4CNS,6NH3, 
m.  p.  -76°,  and  HH4CN!S,7NH3,  m.  p.  -84°.  Indications  were 
also  obtained  of  the  possible  existence  of  the  compound 

2NH4CNS,13NH3, 

in.  p.  about  —  80°.  The  lowest  eutectic  point  was  in  the  vicinity  of 
-  96°.  E.  G. 

The  Composition  of  Prussian  Blue.  P.  Woringer  (Chem.  Zeit., 
1912,  36,  78). — Evidence  for  regarding  Prussian  blue  as  a  ferro- 
cyanide  hns  been  given  by  Hofmann,  Heine,  and  Hochtlen  (Abstr., 
1905,  i,  38).  On  the  other  hand,  when  a  ferric  salt  is  precipitated  with 
an  excess  of  potassium  ferrocyanide,  the  filtrate  contains  considerable 
quantities  of  potassium  ferricyanide,  formed  by  the  reactions : 
FeCl3  +  K1Fe(CN)fi  =  FeCl2  +  K3Fe(CN)B  +  KC1  -  KFeFe(CN)6  +  3KC1, 
and  in  the  filtrate,  3KFeFe(CN)B  =  Fe3[Fe(CN)6]2  +  K3Fe(CN)6. 

If  ammonium  carbonate  solution  is  added  to  a  boiling  suspension  of 
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Prussian  blue,  ammonium  ferricyanide  as  well  as  ferrocyanide  is  found 
in  the  filtrate,  and  the  iron  remains  as  Fe304.  This  is  considered  to 
prove  that  Prussian  blue  is  a  ferricyanide.  C.  H.  D. 


Organic  Boro-Nitrogen  Compounds.  Arden  Richard  Johnson 
(,/.  Physical.  Chem.,  1912,  16,  1 — 28). — A  series  of  compounds  of 
boron  tribromide  with  amines  and  nitriles  was  prepared  in  which 
boron  as  well  as  nitrogen  is  supposed  to  function  as  quinquevalent. 
Various  additive  compounds  of  boron  trichloride,  tribromide,  and 
tri-iodide  with  ammonia  are  known,  in  which  the  proportion  of 
ammonia  varies  from  1‘5  to  15  molecules  per  molecule  of  boron 
compound. 

Boron  tribromide  reacts  with  amines  and  nitriles  with  liberation  of 
heat,  and  additive  compounds  of  the  type  (X)NIBBr3  are  apparently 
formed  in  most  cases.  The  nitriles  and  tertiary  amines,  except 
trimethylamine,  give  fairly  stable  crystalline  products.  Compounds 
of  this  type  were  also  isolated  from  the  primary  isoamylamine  and 
aniline.  The  compounds  of  the  aliphatic  secondary  amines  im¬ 
mediately  lose  hydrogen  bromide,  amorphous  products  of  the  type 
R2N*BBr2  resulting.  Similarly,  the  product  from  ethylamine  has  the 
constitution  NHEt*BBr2  With  methylamine,  the  reaction  apparently 
goes  a  stage  further,  and  the  product  isolated  has  the  formula 
B(NHMe)2Br.  Piperidine  and  diphenylamine  give  compounds  of  the 
type  (YNH)3,BBr3. 

The  compounds  were  prepared  by  passing  the  dry  gaseous  amines 
into  a  carbon  tetrachloride  solution  of  boron  tribromide  or  by  adding 
the  bromide  solution  from  a  burette  to  the  anhydrous  amine  or  nitrile 
dissolved  in  carbon  tetrachloride.  In  some  cases  an  oily  insoluble 
product  containing  excess  of  amine  was  first  formed,  and  afterwards 
converted  into  a  solid  product  by  further  addition  of  bromide. 

The  substances ,  (NHMe)2IBBr,  NHEt*BBr2,  NH2(C5Hn)IBBr3, 
NH2PhIBBr3,  NMe2*BBr2,  and  NPr2*BBr2,  are  white,  amorphous  solids 
sparingly  soluble  in  carbon  tetrachloride.  The  monoisoamylamine 
compound,  which  may  be  handled  in  the  air,  turns  yellow  in  sunlight, 
but  does  not  dissociate  very  rapidly  below  40°.  When  heated  up 
quickly,  it  appears  to  melt  and  decompose  simultaneously.  It  burns 
furiously,  colouring  the  flame  intensely  green. 

The  iso  amyl  compound,  N(C5Hn)2!BBr2,  may  be  crystallised  from 
carbon  tetrachloride.  It  dissolves  in  water,  giving  dmoamylamine 
hydrobromide  and  boric  acid.  The  substance ,  3C5HnN,BBr3,  is  formed 
from  piperidine  in  a  violent  reaction,  which  must  be  moderated  by 
careful  cooling.  It  has  been  obtained  as  a  pale  yellow  precipitate, 
which  readily  loses  hydrogen  bromide  when  exposed  over  sodium 
hydroxide  in  a  desiccator,  being  converted  into  the  substance, 
G5H10N-BBr2(C5HnN)2. 

The  latter  is  a  stable  solid  giving  greenish-yellow,  fluorescing  solutions 
in  organic  solvents.  The  substance,  3NHPh2,BBr3,  is  a  white  precipitate 
comparatively  stable  in  air. 

Trimethylamine  reacts  with  boron  tribromide  with  development  of 
heat.  White  fumes  were  given  off,  and  no  solid  compound  could  be 
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isolated.  The  substance,  NEt3.‘BBr3,  crystallises  from  carbon  tetra¬ 
chloride  in  long,  slender  prisms.  The  substance,  NMe2Ph!BBr3,  forms  a 
camphor-like,  crystalline,  hygroscopic  mass.  When  exposed  in  a 
desiccator  over  sodium  hydroxide,  the  elements  of  methyl  bromide  are 
removed,  and  the  substance,  NMePh’BBr2,  remains.  The  latter  is 
very  rapidly  decomposed  by  hot  alkali  with  precipitation  of  boron 
nitride,  BN.  The  pyridine  compound,  C5H5N."BBr3,  is  a  snow-white, 
amorphous  mass,  fairly  stable  in  the  air,  but  tending  to  dissociate  with 
rising  temperature  ;  at  120°  it  turns  brown  and  sinters.  When 
placed  in  a  desiccator  over  sodium  hydroxide,  the  elements  of  hydrogen 
bromide  are  removed,  and  the  substance ,  C5H4N’BBr2,  remains  as  a 
stable  powder.  It  is  suggested  that  boron  is  probably  combined  with 
the  carbon  as  well  as  the  nitrogen  of  the  pyridine  nucleus  in  this 
compound.  The  white  substance,  C9H7NIBBr3,  formed  from  quinoline 
is  more  stable  than  the  pyridine  compound,  and  scarcely  fumes  in  the 
air. 

The  substances,  CNMelBBrg,  CNEt!BBr3,  and  CNPhIBBr3,  are 
obtained  from  their  carbon  tetrachloride  solutions  as  white  crystals. 
The  methyl  compound  dissociates  very  rapidly  at  30°,  and  the  ethyl 
compound  is  slightly  more  stable.  The  substance,  CH2Ph*CNIBBr3, 
which  is  difficult  to  purify  by  crystallisation,  was  obtained  as  a  slightly 
yellow,  crystalline  mass.  It  melts  with  some  decomposition. 

Most  of  the  above  boron  tri bromide  compounds  decompose  or 
sublime  without  melting.  Some  of  the  nitrile  compounds  may  be 
heated  to  nearly  200°  before  decomposing.  Of  the  amine  products 
those  of  pyridine  and  quinoline  are  the  most  stable.  The  products  of 
decomposition  by  heat  probably  contain  boron  nitride  in  most  cases. 
The  substances  described  are  violently  decomposed  by  water,  absolute 
alcohol,  acetaldehyde,  and  acetic  acid,  the  products  containing  boric  acid 
accompanied  by  hydrogen  bromide,  ethyl  bromide,  bromoacetaldehyde, 
and  acetyl  bromide  respectively.  Acetone,  the  esters,  and  ether  have 
a  less  violent  action,  and  crystalline  products  containing  boron  and 
carbon  have  been  obtained.  Hydrocarbons  usually  exert  no  solvent 
action  on  boron  bromide  compounds,  but  with  prolonged  contact  in 
sunlight  the  hydrocarbon  assumes  a  red  to  brown  tint.  A  slow  decom¬ 
position  also  occurs  in  contact  with  chloroform  and  bromoform. 
Carbon  tetrachloride  and  tetrabromide,  in  which  the  substances  are 
but  slightly  soluble,  have  no  chemical  action  on  them.  R.  J.  C. 


Preparation  of  Methylcycfopentane.  S.  S.  Nametkin  {J.  Russ. 
Phys.  Ohem.  Soc.,  1911,  43,  1611 — 1613). — The  preparation  of  methyl- 
cycfopentane  by  the  action  of  fuming  hydriodic  acid  at  100 — 105°  on 
cycfopentanylcarbinol  (compare  Zelinsky,  Abstr.,  1908,  i,  727)  and 
reduction  of  the  iodide  thus  obtained  by  means  of  zinc  dust  in  aqueous 
alcoholic  solution  gives  a  product  containing  cyclohexane.  Hence, 
when  heated  with  hydriodic  acid,  the  cycfopentanylcarbinol  undergoes 
partial  isomerisation  into  a  six-carbon  atom  ring  compound.  Similar 
cases  of  the  ready  isomerisation  of  substituted  cyclic  carbinols  have 
been  observed  by  DemjanofF  (Abstr.,  1910,  i,  838)  and  by  Kijner 
(Abstr.,  1905,  i,  772  ;  1908,  i,  530,  864 ;  1911,  i,  42).  T,  H.  P. 
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Polymerisation  of  Diethylene  Hydrocarbons.  Polymerisation 
of  as-Dimethylallene.  IV.  Sergius  V.  Lebedeff  (/.  liuss.  Phys. 
Chem.  Soc.,  1911,  43,  1735—1739). — For  an  unsymmetrical  di- 
substituted  allene,  six  dimerides  are  possible,  three  of  each  of  the 


C~c*C 

types  :  and 


C-CrC 

i  i 

c=c-c 


Two  of  the  compounds  of  the  former 


of  these  types  have  been  obtained  (Abstr.,  1911,  i,  774),  failure  to 
isolate  the  third  being  due  probably  to  its  high  velocity  of  polymerisa¬ 
tion.  The  author’s  results  indicate  that  the  velocity  of  polymerisation 
of  hydrocarbons  with  conjugated  systems  of  double  linkings,  10IOCICI, 


increases  with  diminution  of  the  loading  of  the  extreme  carbon  atoms 
and  with  increase  of  that  of  the  intermediate  ones.  Hence,  of  the 
three  dimerides  of  «s-dimethylallene  of  the  first  type,  1  : 2-du’so- 
propenylcyc/obutane  should  be  the  most  stable,  1:1  : 2  :  2-tetramethyl- 
3  :  i-dimethylenecf/cZobubane  should  occupy  an  intermediate  position 
in  this  respect  ( loc .  cit.),  and  the  third,  3  :  3-dimethyl-2-methylene- 
l-isopropenylcycfobutane,  should  readily  polymerise.  By  the  choice  of 
suitable  conditions,  the  remaining  dimeride  (the  second)  has  now  been 
obtained. 

1:1:2:  2-Tetramethyl-Z  :  i-dimethylmecyc\obutane, 


has  b.  p.  140— 141°/760  mm.,  66— 67°/55  mm.,  Df  0-7927,  n20  1 -46063, 
rig  1-45701,  ng  1-46988,  rig  1-47807,  and  yields  tetramethylsuceinic 
acid  when  treated  with  ozone. 

The  physical  properties  of  these  three  dimerides,  some  of  which 
were  given  wrongly  in  the  previous  paper,  are  as  follows : 


Optical 

exalta- 

B.  p.  D24°.  tion. 

1  : 2-Dt6v;propenylci/cfobutane  .  179 — 181°  0-8422  2"34 

1  :  l-Dimethyl-2-mcthylenc-3-7sopropcnylcr/ctobutane  149 — 150  0-7982  2  09 

1  : 1  : 2  :  2-Tctramcthyl-3  :  4-dimethylenecyctobutane  140 — 141  0  7927  1"81 


As  regards  the  non-formation  of  dimerides  of  the  second  of  the  two 
types  given  above,  it  is  pointed  out  that  the  relations  of  unsaturated 
compounds  to  reactions  of  combination  indicate  clearly  that  the 
tensions  of  the  affinities  in  the  molecule  are  distributed  unequally. 
For  the  complex  ICICICI  they  are  directed  the  most  strongly  towards 
the  middle  carbon  atom,  so  that  combination  of  the  two  molecules 
takes  place  first  at  this  place,  there  being  possible  the  two  annexed 


CH2:c:CMe2  CH2=C:CMe2 
and 


arrangements. 

With  the  former  of  these  arrange¬ 
ments,  further  saturation  of  the  free 


CH2ICICMe2  CMe2!CICH2  affinities  gives  the  two  dimerides, 
1  2  3  3  2  1  1  :  2  -  diisopropenylcycfobutane  and 

1:1:2:  2-tetramethyl-3  :  4-dimethylenecycfobutane,  whilst  with  the 
latter,  owing  to  its  symmetrical  character,  only  one  dimeride,  namely, 
1  :  l-dimethyl-2-methylene-3-tsopropenylc?/cfobutane,  is  obtained.  This 
scheme  hence  excludes  the  possibility  of  formation  of  dimerides  of  the 
second  type.  T.  H.  P. 
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Chemical  Action  of  Light.  XXII.  Autoxidations.  I.  Giacomo 
L.  Ciamician  and  Paul  Silber  (Tier.,  1912,45,  38 — 43  ;  Atti  R.  Accad. 
Lincei,  1911,  [v],  20,  ii,  673 — 677). — Aromatic  hydrocarbons  on 
prolonged  exposure  to  the  action  of  light  in  presence  of  water  in  an 
atmosphere  of  oxygen  in  sealed  vessels  are  partly  oxidised  to  the 
corresponding  carboxylic  acids  ;  small  quantities  of  the  corresponding 
aldehydes  and  of  formic  acid  are  also  formed. 

Thus  toluene  yields  benzoic  acid  and  benzaldehyde  ;  jo-xylene  gives 
£i-toluic  acid,  m.  p.  181°,  and  a  little  terephthalic  acid,  as  well  as  traces  of 
the  aldehyde;  m- xylene  forms  m-toluic  acid,  m.  p.  Ill0,  and  isophthalic 
acid;  o-xylene  forms  o-toluic  acid,  m.  p.  107 — 108°.  jo-Cymene  yields 
some  aldehyde,  /ucuminic  acid,  m.  p.  119°,  p-propenylbenzoic  acid, 
m.  p.  165°,  and  a-hydroxy-^-cuminic  acid,  m.  p.  156°. 

In  the  dark  the  hydrocarbons  are  unchanged,  p-  and  o-  Nitrotoluene, 
also  phenanthrene,  are  practically  unaltered  after  prolonged  exposure 
to  light.  E.  F.  A. 

[Orientation  in  the  Benzene  Nucleus.]  Julius  Obermiller 
( Ber .,  1912,  45,  165 — 167.  Compare  Abstr.,  1911,  i,  960). — The 
author  upholds  his  claim  of  priority  over  Holleman  (this  vol.,  i,  20), 
and  maintains  that  there  is  no  essential  difference  between  their  views 
concerning  substitution  in  the  benzene  nucleus.  F.  B. 

Benzene  Hexachlorides  and  their  Decomposition  into 
Trichlorobenzenes.  T.  van  der  Linden  {Ber.,  1912,  45,  231 — 247). 
— a- and  /3-Benzene  hexachlorides,  prepared  by  the  action  of  chlorine  on 
benzene  in  sunlight,  form  a  eutectic  solidifying  at  155’50.  This 
point  was  mistaken  for  the  melting  point  by  Matthews  (Trans.,  1891, 
59,  166).  In  addition  to  the  a-  and  /3-isomer ides,  two  new  benzene 
hexachlorides  are  formed  in  the  reaction  :  all  four  compounds  are 
stereoisomerides.  The  y-isomeride  crystallises  in  needles  and  lozenge¬ 
shaped  forms,  m.  p.  112 — 1 1  3°  ;  the  8-isomeride  forms  slender,  lustrous, 
twin  platelets,  m.  p.  129 — 132°. 

On' decomposition  of  a- benzene  hexacbloride  with  alkali,  a  mixture 
of  1:2:4-,  1:2:3-,  and  1  :  3  : 5-trichlorobenzenes  is  obtained.  The 
temperature  at  which  decomposition  is  effected  has  no  influence  on  the 
relative  proportions  of  these,  or  is  this  proportion  altered  on  replacing 
potassium  hydroxide  by  sodium  hydroxide  or  substituting  methyl 
alcohol  for  ethyl  alcohol.  The  proportion  is,  however,  altered  by  the 
use  of  pyridine  or  quinoline,  more  of  the  1:2:4-  and  less  of  the  1:2:3- 
isomeride  being  obtained,  the  amount  of  the  1:3:  5-trichlorobenzene 
remaining  constant, 

/3-Benzene  hexachloride,  when  decomposed  by  potassium  hydroxide  in 
ethyl  alcohol,  yields  the  same  three  trichlorobenzenes  as  the 
a-isomeride,  but  in  different  proportions,  which  are  very  similar  to 
those  obtained  on  decomposing  the  a-isomeride  with  pyridine. 
Pyridine,  however,  has  hardly  any  action  on  the  /3-compound. 

y-Benzene  hexachloride  yields  the  three  trichlorobenzenes  in  slightly 
different  proportions  than  either  of  the  a-  or  /3-isomerides. 

It  was  not  found  possible  to  eliminate  the  chlorine  in  stages,  neither 
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could  hydrogen  chloride  be  split  off  by  means  of  aluminium  or  ferric 
chlorides. 

The  fact  that  a  considerable  proportion  of  1:2:  3-trichlorobenzene 
is  formed  indicates  that  the  elimination  of  hydrogen  chloride  is  not 
entirely  between  two  neighbouring  carbon  atoms.  E.  F.  A. 

Preparation  of  y-Chloropropylbenzene  and  its  Homologues. 
Emanuel  Merck  (D.R.-P.  239076). — y-Chloropropylbenzene, 
C6H5-CH2-CH2*CH2C1, 

a  colourless  oil  with  penetrating  odour,  b.  p.  219 — 220°  or 
110°/21  mm.,  is  obtained  in  78%  yield  from  y-chloropropylanilino  by 
diazotisation  and  subsequent  reduction  with  stannous  chloride  in 
alkaline  solution.  F.  M.  G.  M. 

2-Chloro-3 : 5-dinitrotoluene.  Walther  Borsciie  and  Anna 
Fiedler  ( Ber .,  1911,45,  270 — 273). — 2-Chloro-3  :  5-dinitrotoluene  is 
formed  in  only  small  quantity  by  nitrating  o-chlorotoluene,  and  does 
not  constitute  the  main  product  of  the  reaction  as  stated  by  Nietzki 
and  Rehe  (Abstr.,  1893,  i,  15).  It  crystallises  from  alcohol  in  stout, 
yellow  rhombs,  m.  p.  63 — 64° ;  Nietzki  and  Rehe  give  45°.  It  is 
best  prepared  by  heating  2-chloro-3-nitrotoluene  or  2-chloro-5- 
nitrotoluene  with  a  mixture  of  equal  parts  of  sulphuric  and  fuming 
nitric  acids  for  two  hours  on  the  water-bath. 

The  above-mentioned  mononitro-compounds  are  conveniently  pre¬ 
pared  by  nitrating  aceto-o-toluidide  and  hydrolysing  the  product  with 
hydrochloric  acid  ;  the  resulting  mixture  of  3-nitro-  and  5-nitro-o- 
toluidine  is  separated  by  steam  distillation,  and  the  amino-group 
replaced  by  chlorine  according  to  Ullmann’s  method. 

4-Chloro-3  : 5-dinitrotoluene  has  m.  p.  116 — 117°,  and  not  48°  as 
given  by  Honig  (Abstr.,  1887,  1034).  -  F.  B. 

Conversion  of  the  Bromonitrobenzenes  into  the  Corre¬ 
sponding  Dichlorobenzenes  by  Phosphorus  Pentachloride. 
Julius  Schmidt  and  Hans  Wagner  ( Annalen ,  1912,387,  164 — 165). — 
When  heated  with  phosphorus  pentachloride  in  a  sealed  tube  at  180°  for 
six  hours,  o-,  m-,  and  ^-bromonitrobenzenes  are  converted  more  or  less 
smoothly  into  o-,  m-,  and  ^-dichlorcbenzenes.  C.  S. 

Action  of  Nitric  Acid  on  cycfoPentane  and  Methylcycfopen- 
tane.  S.  S.  Nametkin(<7.  Russ.  Phys.  Chem.  Soc.,  1911,  43, 1603 — 1611. 
Compare  Abstr.,  1910,  i,  830). —  Nitrocyclopentane,  CgHj/NOg, 
obtained  by  the  interaction  of  aluminium  nitrate  and  cycfopentane  iu 
a  sealed  tube,  is  a  colourless  liquid,  b.  p.  90— 91°/40  mm.,  D®f  1*0776, 
1*4518,  with  the  characteristic  odour  of  secondary  nitro-compounds. 
On  oxidation  with  nitric  acid,  it  yields  glutaric  acid,  which  is  also 
formed  when  cycfopentane  itself  is  oxidised. 

Nitration  of  methylcycfopentane  by  means  of  nitric  acid  yields 
1-nitro-l-methylcycJopentane  and  2-nitro-l-methylcycZopentane,  b.  p. 
98 — 99°/40  mm.,  D242  1*0381,  1*4488  (compare  Markownikoff, 

Abstr.,  1899,  i,  799). 

Thus,  in  the  secondary  nitro-product  of  methylcycfopentane  the 
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nitro-group  occupies  the  a-position,  whilst  in  that  of  methylcycfo- 
hexane  it  occupies  the  /3-position. 

The  above  two  nitro-compounds  formed  by  the  nitration  of 
methylcyc/opentane  are  accompanied  by  succinic  and  a-methylglutaric 
acids ;  probable  schemes  are  given  for  the  formation  of  these  two 
acids.  T.  H.  P. 


The  Preparation  of  a)-2-Dinitrotoluene,  its  Homologues  and 
Derivatives.  Socjete  Chimique  des  Usines  du  Rhone  (D.R.-P. 
239953). — o)-2 -Ditdtrotoluene,  N09*Cr(H4*CH2‘N02  or 

no2-c6h4-ch:no(oh), 

m.  p.  67°,  is  readily  prepared  in  70%  yield  by  heating  o-nitrotoluene 
(2  parts)  at  110 — 120°  during  eight  hours  with  the  gradual  addition 
of  70%  nitric  acid  (1  part),  o-nitrobenzaldehyde  and  o-nitrobenzoic 
acid  being  simultaneously  produced  as  by-products.  The  following 
compounds  are  described:  w-4 -dinilrotoluene,  m.  p.  91°;  A-chloro-oi-2- 
dinitrotoluene,  m.  p.  112°;  A-bro77io-(D-‘2-d initrotoluene ,  m.  p.  113*5°; 
G-chloro-w-2-dinitroiolume,  m.  p.  82°;  whilst  o-nitro-m-xylene  yields  a 
mixture  of  u>-&-dinitro-m-xylene,  m.  p.  86*5°,  and  u)-k-dinitro-m.-xyleue, 
m.  p.  64°.  F.  M.  G.  M. 

Preparation  of  Chloroalkylarylsulphonic  Acids  and  of 
Chloroalkylarylcarboxylic  Acids.  Badische  Anilin-  &  Soda- 
Fabkik  (D.R.-P.  239311). — (a-Chlorotoluene-p-sulphonic  acid  is  readily 
prepared  by  slowly  dropping  water  (18  parts)  into  w-chlorotoluene-p- 
sulphonyl  chloride  (225  parts)  dissolved  in  80  parts  of  hot  alcohol. 
The  sodium  salt,  SOgNa’CgH^CHgCl,  is  sparingly  soluble  in  water. 

(o-Dichlorotoluene-m-sulphonyl  chloride,  a  crystalline  powder  insoluble 
in  water  and  prepared  by  the  action  of  phosphorus  pentachloride  on 
benzaldehyde-?a-sulphonic  acid,  is  converted  by  the  foregoing  treatment 
into  w-dichlorotoluene-m-sulpho7iic  acid ;  the  sodium  salt  is  moderately 
soluble  in  water. 

< o-Chloro-p-toluoyl  chloride,  a  colourless  oil,  b.  p.  150 — 155°  (pre¬ 
pared  by  chlorinating  a  hot  solution  of  p-toluoyl  chloride),  when 
dissolved  and  maintained  at  0 — 5°  in  98%  sulphuric  acid  until  the 
evolution  of  hydrogen  chloride  ceases,  furnishes  w-chloro-p-toluic 
acid,  m.  p.  190 — 192°  (decomp.),  and  insoluble  in  water. 

F.  M.  G.  M. 


Preparation  of  Aromatic  Sulphonyl  Ammonium  Com¬ 
pounds.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  239763). — 
When  sodium  w-chlorotoluene-jo-sulphonate  is  heated  with  dimethyl- 

CH  v 

aniline  at  70°,  it  yields  the  compound,  C6H4<^gQ  V>NMePh,  a 


colourless  powder. 

Ethyl  o)-2-dichlo7'otoluene-p-sulphonate,  a  colourless  oil  prepared  by 
hydrolysing  the  corresponding  sulphonyl  chloride  with  sodium  ethoxide, 
when  similarly  treated  furnishes  the  compound, 

S03Et-CaH8Cl-CHs-NClMe2Ph, 

in  colourless,  hygroscopic  crystals  readily  soluble  in  water  and  alcohol. 


F.  M.  G.  M. 


ORGANIC  CHEMISTRY. 


i.  177 


System  of  Nomenclature  for  “Bridged  Rings.”  Victor 
Grignard  (Bull.  Soc.  chim.y  1912,  [iv],  11,  124 — 129). — The  author 
proposes  to  avoid  the  inconveniences  of  von  Baeyer’s  system  of 
nomenclature  for  such  structures  by  (1)  selecting  for  the  nucleus  of 
the  name  that  of  the  fundamental  ring,  which  is  immediately  apparent, 
traversed  by  one  or  more  bridges ;  (2)  numbering  the  atoms  in  the 
bridges,  after  those  of  the  fundamental  ring,  so  that  the  bridges 
appear  to  be  merely  particular  substituents  attached  at  two  points, 
and  identified  in  the  name  by  their  “  characteristic.”  This  character¬ 
istic  consists  of  the  numbers  of  all  the  atoms,  which  appear  in  the 
“  bridge,”  and  the  highest  number  in  it  indicates  the  total  number 
of  carbon  atoms  in  the  structure.  The  number  of  constituent  rings, 
apart  from  the  fundamental  ring,  is  always  twice  the  number  of 
bridges,  and  is  indicated  by  prefixes,  bicyclo,  tetracyclo,  etc.  Where 
the  bridge  contains  an  ethylenic  linking,  these  prefixes  become 
bicycleno  and  tetracycleno  respectively,  and  the  number  of  the 
atom  at  which  the  double  linking  begins  is  accented  in  the  “character¬ 
istic.”  The  following  examples  of  the  application  of  the  system  may 
be  given  : 


9/ 


1 


•7 


1 


Bicyclo-(l  :  4)- 
liexane. 


Tetracyclo-  [l  ’  '  g4]  -hexane.  ''  &  ''  ^ 

T.  A.  H. 


Compounds  of  Antimony  Trichloride  and  Tribromide 
with  Polynuclear  Benzene  Hydrocarbons.  Boris  N. 
Menschutkin  (J.  Buss.  Phys.  Ghem.  Soc.,  1911,  43,  1805 — 1820). — 
Diphenyl  and  diphenylmethane  form  with  antimony  trihalides  mole¬ 
cular  compounds  containing  2  mols.  of  antimony  salt  to  1  mol.  of 
hydrocarbon:  2SbCl3,CflHr)Ph,  m.  p.  71°;  2SbBr3,CcHf)Ph,  60-5°; 
2Sbl3,CGH5Ph,  161°;  2Sb013,CH2Ph2,  m.  p.  100°;  2SbBr3,OH2Ph2, 
m.  p.  90°.  Each  concentration-temperature  diagram  exhibits  two 
eutectic  points,  as  follows  : 


1st  eutectic  point.  2ml  eutectic  point. 


M.p. 

A- 

/ 

A 

Hydro¬ 

Tempera¬ 

Tempera¬ 

M.  p. 

System. 

carbon. 

ture. 

n. 

ture. 

71. 

SbXs. 

SbCl3 — CeH0Ph 

70-5° 

50“ 

2-2 

57° 

0T8 

73“ 

SbBi-g — C(iH5Ph 

70-5 

47 

1-75 

60-5 

0-52 

94 

Shi.. — CgHjl’li 

70-5 

68 

89-4 

160 

0-2 

166 

Sb013 — (JHjjPli,, 

26 

22-5 

15*6 

67 

0-6 

73 

SI>Brs— CH2Ph2 

26 

22-5 

146 

82 

0-18 

94 

With  antimony  trichloride  and  tri-iodide,  diphenyl  gives  stable 
compounds,  which  melt  without  decomposing,  whilst  with  antimony 
tribromide  it  yields  a  compound  with  a  melting  point  in  the  region  of 
unstable  equilibrium. 
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Triphenylmethane  forms  no  molecular  compound  with  antimony  tri¬ 
bromide,  but  with  the  trichloride  it  gives  the  compound  SbCl3,CHPh3, 
melting  at  49 ‘5°  in  the  region  of  unstable  equilibrium.  The  diagram 
consists  of  three  branches,  the  first  eutectic  point,  corresponding  with 
SbCl3,0'93CHPh3,  lying  at  49°,  and  the  second  with  SbCl3,0’37CHPh3, 
at  35°. 

The  diminished  capacity  to  form  compounds  with  antimony  tri¬ 
halides  observed  in  the  case  of  triphenylmethane  may  be  related 
to  the  fact  that  this  hydrocarbon  differs  considerably  in  its  chemical 
properties  from  diphenylmethane ;  thus,  it  forms  molecular  com¬ 
pounds  with  benzene  and  other  hydrocarbons,  and  yields  metallic 
derivatives,  etc. 

Colorations  are  often  observed  on  fusing  these  polynuclear  hydro¬ 
carbons  with  antimony  trihalides  (compare  Watson  Smith,  Abstr., 
1879,  831).  T.  H.  P. 


Halogen  Derivatives  of  Fluorene  and  Bisdiphenylene- 
ethylene.  Julius  Schmidt  and  Hans  Wagner  ( Annalen ,  1912,  387, 
147 — 164). — The  method  of  converting  9  ;  9-dichlorofluorene  into 
bisdiphenylene-ethylene  by  heating  with  copper  powder  in  benzene 
(Abstr.,  1910,  i,  550)  has  been  applied  to  other  halogenated  fluorene 
'  c  H  Br 

derivatives  ;  thus  9  :  9 -dichloro-2-brornqfluorene,  1 6  3 _ ^>CC12,  m.  p. 

CcH4 

178°,  colourless  needles,  obtained  from  2-bromofluorenone  and  phos¬ 
phorus  pentachloride  at  160 — 180°,  is  converted  into  2  :  2 '-dibromo- 
O  H  Br  C  H  Br 

bisdiphenylene-ethylene,  1 63 _ 3  ,  m.  p.  312°,  red  crystals, 

C6H4  '-'6^4 

or,  by  sublimation,  yellowish-green  needles.  This  substance  is  con¬ 
verted  into  2  :  2! -dibromobisdiphenylene-ethane, 

ieII3^;>CH.0H<?6H3Br 


c6h4 


m.  p.  272°,  colourless  needles,  by  heating  its  ethereal  solution  with 
platinum  black  for  eight  hours  in  a  current  of  hydrogen,  and  reacts 
additively  with  chlorine  in  chloroform  and  with  bromine  in  carbon 
disulphide  in  sunlight  to  form  respectively  9  :  9' -dichloro-2  :  2 '-dibromo- 

bisdiphenylene-ethane,  • 6  3 _ ^>CCI*CC1<^  1 6  3  ,  m.  p.  268°,  colour- 

C6H4  V0  .4 

less  crystals,  and  2  :  2' :  9  :  9' -tetrahromobisdiphenylene- ethane,  m.  p. 
258° ;  the  latter  in  benzene  reacts  with  silver  acetate  to  form  the 

diacetate,  ^3Br>C(OAc)-C(OAc)<Vf>^3Br,  m.  p.  285°. 

CfiH4  C6  rJ  4 

C«H„Br^ 


9  :  9-Dichloro-2  :  7 -dibromojluorene,  PL3,  ^>CC12,  m.  p. 


260°,  colour¬ 


less  needles,  obtained  from  2  :  7-dibromofluorenone  and  phosphorus 
pentachloride  at  210 — 220°,  is  converted  by  copper  into  2:2':7:7 '-tetra- 


bromobisdiphenylene-ethylene, 


aH0Br. 


,C„HoBr 


C«H3B 


364°,  red 


crystals,  from  which  the  following  substances  have  been  prepared : 
9  : 9' -dichloro-2  : 2' :  7  :7'-tetrabromobisdiphenylene-ethane ,  m.  p.  298 — 299°, 
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colourless  needles ;  2  :  2'  :  7  :  7'  :  9  :  Q'-hexabromobisdiphenylene-ethane, 
m.  p.  310°,  colourless  crystals;  2  :  2’ :7  :  7'telrabromobisdiphenylene- 
ethane,  m.  p.  284°,  colourless  leaflets.  The  disappearance  of  colour 
coincidently  with  that  of  the  ethylenic  linking  is  noteworthy. 

When  heated  in  a  sealed  tube  at  180°  for  six  hours,  fluorenone  and 
phosphorus  pentachloride  yield  9  : 9' -dichlorobisdiphenylene- ethane,  m.  p. 
235 — 236°,  2:7:9:  9 -tetrachlorojluorene,  m.  p.  215°,  and  a  little 
2:7  -dichlorofluorenone  (i),  m.  p.  187 — 189°.  2  :  7-Dichlorofluorenone, 

m.  p.  185 — 186°  (which  appears  to  be  identical  with  Goldschmiedt  and 
Schranzhofer’s  /?-dichlorofluorenone),  is  obtained  best  by  heating 
2  : 7-dinitrofluorenone  with  phosphorus  pentachloride  in  a  sealed  tube 
at  170 — 180°,  and  boiling  the  resulting  2:7:9:  9-tetrachlorofluorene 
with  water  ;  it  forms  an  oxime ,  decomp.  243 °, phenylhydrazone,  decomp. 
186—187°,  and  semicarbazone ,  decomp.  345°,  and  is  converted  by 
copper  into  2  :  2'  :  7  :  7'-tetrachlorobisdiphenylene-ethylene,  a  red 
substance,  m.  p.  above  380°.  C.  S. 

The  Preparation  and  Reactions  of  Bis-a-hydrindone-(2 :  2-)- 
spiran.  Hermann  Leuchs  and  Dan  Radulescu  ( Ber .,  1912,  45, 
189 — 201). — Dibenzylmalocic  acid,  the  preparation  of  which  is  fully 
described,  is  converted,  by  means  of  phosphorus  pentachloride,  into 
dibenzylmalonyl  chloride ,  b.  p.  216 — 218°/17  mm.,  232 — 235°/32  mm., 
m.  p.  68 — 69°.  When  dissolved  in  ether  and  treated  with  ammonia 
and  aniline  respectively,  this  yields  the  corresponding  amide  (m.  p. 
198 — 199c)  and  anilide  (m.  p.  196 — 197°).  Boiling  alcohol  converts 
it  into  the  ester.  During  distillation  of  the  chloride  under  diminished 
pressure,  as  also  when  it  is  heated  at  250 — 270°  for  some  time, 
hydrogen  chloride  is  evolved,  and  small  quantities  of  bis-a-hydrindone- 
(2  :  2~)spiran  formed.  The  latter  is  best  prepared  by  distilling  the 
chloride  under  diminished  pressure  in  the  presence  of  2 %  of  aluminium 
chloride.  It  has  b.  p.  255 — 257°/12  mm.  (corr.),  m.  p.  174°.  Phenyl- 
hydrazine  converts  it  into  bis-a-hydrindone-(2  :  2-)-spiranbisphenyl- 
hydrazone,  colourless  prisms,  m.  p.  200 — 201°  (decomp.).  When 
treated  with  hydroxylamine,  a  substance,  Cl7H1302N,  is  formed 
(m.  p.  214 — 215°),  which  possibly  has  the  formula 

°oh*<^oInii>c<co^>c0h 

Under  the  action  of  sodium  hydroxide,  bis-a-hydrindone-(2  :  2-)-spiran 
readily  yields  the  sodium  salt  of  a  strong,  monobasic  acid,  which  is 
stable  towards  excess  of  alkali.  The  free  acid  has  m.  p.  140 — 142°, 
and,  when  heated  at  220°,  evolves  water  vapour  with  the  reforma¬ 
tion  of  spiran.  The  composition  of  the  acid  is  probably  expressed  by 

the  formula 

It  can  be  resolved  into  optically  active  forms  by  crystallisation  of 
the  brucine  salt  from  acetone.  Attempts  were  made  to  prepare  the 
methyl  ester  of  the  acid  by  the  action  of  methyl  iodide  on  the  silver 
salt.  The  ester  could  not  be  obtained  in  the  crystalline  state.  When 
distilled  under  diminished  pressure,  it  decomposed  with  the 
regeneration  of  spiran. 

Bis-a-hydrindone-(2  :  2-)-spiran,  when  treated  with  alcoholic  ammonia, 
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forms  two  compounds ,  Cl7H13ON,  m.  p.  246 — 248°  (decomp.),  and 
Cl7H1502N.  The  latter,  when  rapidly  heated,  melts  at  124 — 128° 
(decomp.),  and  is  readily  transformed  into  the  former  by  heating  it 
above  its  m.  p.,  or  by  treating  it  with  concentrated  hydrochloric  acid. 
These  substances  are  probably  not  the  nitrile  and  amide  of  the  above- 
described  acid,  since  neither  evolves  ammonia  when  treated  with 
potassium  hydroxide.  The  following  formulse  are  provisionally 

proposed  for  them  :  C6H4<^^^|^>C<tQQi^>C6H4  and 

C«H4^CH(OH)’N  h>ch<^co-^>C6H4- 

Anhydrobis-a-hydrindonespiran,  obtained  in  small  quantity  by  the 
distillation  of  dibenzylmalonyl  chloride  under  ordinary  pressure  in  the 
presence  of  4%  of  aluminium  chloride,  crystallises  from  glacial  acetic 
acid  in  light  red  needles,  m.  p.  256 — 257°.  H.  W. 

Reactivity  of  Side-chains  in  Nuclear  Nitrated  Homologues 
of  Benzene.  Walther  Borsche  ( Annulen ,  1912,  386,  351 — 373).— 
One  of  the  halogen  atoms  is  readily  substituted,  the  other  only  with 
difficulty,  when  1  :  3-dichloro-4  :  6-dinitrobenzene  is  warmed  in  ether 
with  an  excess  of  ethyl  sodioacetoacetate.  On  the  other  hand, 
both  methyl  groups  react  readily  when  4 : 6-dinitro-m-xylene  and 
benzaldehyde  (2  mols.)  are  heated  at  190°  with  a  little  piperidine  ;  the 
main  product  is  4  :  6-dinitro-l  :  3 -distyrylbenzene, 
C6H2(N02)s(CH:CHPh)2> 

m.  p.  186°,  yellow  needles,  very  little  4  :  Q-dinitro-3-methylstilbene, 
C6H2Me(N02)2*CHlCHPh,m.  p.  145°, being  formed.  Trinitromesitylene, 
dinitromesitylene,  trinitro-i^-cumene,  and  2 : 4-dinitroethyl benzene 
do  not  react  with  benzaldehyde.  2:4:  6-Trinitrotoluene  yields 
trinitrostilbene  (Ullmann  and  Gschwind,  Abstr.,  1908,  i,  622). 
2:4: 6-Trinitro-m-xylene,  benzaldehyde,  and  a  little  piperidine, 
when  heated  in  boiling  amyl  alcoholic  solution,  yield  2:4:  6 -trinitro- 
1  :3- distyrylbenzene,  C22H1506N3,  m.  p.  147 — 148°,  yellow  needles. 
Corresponding  substances ,  C24H19OgNs,  m.  p.  155°,  and  C22H13O10N5, 
m.  p.  268°  (decomp.),  are  obtained  with  anisaldehyde  and  y>-mtro- 
benzaldehyde  respectively.  These  condensations  proceed  most  smoothly 
in  the  toluene  series,  less  readily  in  the  xylene  series,  and  badly  or  not 
at  all  in  the  mesitylene  series.  The  author  is  of  opinion  that  in  these 
nitrated  methylbenzenes  the  distribution  of  the  residual  affinity  of 
the  benzene  nucleus  is  such  that,  when  only  one  methyl  group  is 
present,  the  influence  of  the  residual  affinity  is  concentrated  on  the 
carbon  atom  of  this  methyl  group,  its  hydrogen  atoms,  therefore, 
becoming  more  mobile  ;  as,  however,  the  symmetry  of  the  whole 
molecule  is  increased  by  the  introduction  of  two  and  three  methyl 
groups,  the  influence  of  the  residual  affinity  is  distributed  between  the 
methyl  groups,  with  the  result  that  their  hydrogen  atoms  become 
less  and  less  mobile.  In  the  case  of  tbe  ehloronitrobenzenes,  the 
elimination  of  the  halogen  atom  is  due,  according  to  the  author,  not  to 
any  weakening  of  the  union  between  it  and  the  carbon  atom,  but 
rather  to  a  striving  of  the  molecule  to  assume  an  ortho-  or  para- 
quiuonoid  structure ;  the  reagent  s  then  held  additively,  the  final 
product  being  obtained  by  the  elimination  of  a  halide  ;  thus  : 
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Ullmann  and  Gschwind  (loc.  cit.)  have  shown  that  the  reactivity  of 
the  methyl  group  in  2  :  4-dinitrotoluene  still  persists  when  one  of  the 
nitro-gi’oups  is  replaced  by  a  carboxylic,  sulphonic,  or  cyanogen  group. 
The  author  finds,  however,  that  in  6-nitro-4-cyano-m,-xylene  only  one 
methyl  group  reacts  with  benzaldehyde  and  a  little  piperidine  at 
190 — 200°,  giving  a  very  poor  yield  of  6-nitro-i-cyano-3-methyl- 
stilbene  (1),  NO?-C6H2Me(CN)-CH:CHPh,  m.  p.  183—184°,  yellow 
needles.  2  :  4-Dicyanotoluene  does  not  react  with  benzaldehyde. 

4  :  6-Dinitro-l  :  3-distyrylbenzene  forms  a  tetrabromide, 
C(iH2(N02)2(CHBr*CHPhBr)2, 

m.  p.  207 — 208°  (decomp.),  and  by  reduction  with  stannous 
chloride  and  acetic  and  hydrochloric  acids  yields  4  : 6-diamino- 

1  : 3-distyrylbenzene,  m.  p.  204°,  yellow  crystals  with  green  fluor¬ 
escence.  The  base  forms  fluorescent  solutions,  yields  a  dibenzoyl 
derivative  which  is  unchanged  at  275°,  and  reacts  with  benz¬ 
aldehyde  in  boiling  alcohol  to  form  the  dibenzylidene  derivative, 
C6H2(N:CHPh)2(CH:CHPh)2,  m.  p.  238—239°,  deep  yellow,  non- 
fluorescent  needles.  A  methyl-alcoholic  solution  of  the  base  is  reduced 
by  hydrogen  in  the  presence  of  a  little  colloidal  palladium,  yielding 
4  :  6-diamino- 1  :  3 -di-fi-phenylethylbenzene,  C6H2(NH2)2(CH2*CH2Ph)2 
(diacetyl  derivative,  m.  p.  224°;  dibeyizoyl  derivative,  m.  p.  273°). 

4-Cyano-m-xylene  and  nitric  acid,  D  1'52,  at  0°  yield  a  mixture  of 
sparingly  soluble  (in  alcohol),  yellowish  prisms,  m.  p.  107 — 108° 
(probably  6-nitro-i-cyano-m-xylene),  and  easily  soluble,  white  needles, 
m.  p.  120 — 121°  (probably  i-cyano-2-nitro-m-xylene).  By  diazotisa- 
tion  and  treatment  with  cuprous  cyanide,  4-cyano-o-toluidine  yields 

2  :  4 -dicyanotoluene,  m.  p.  144 — 145°,  white  needles.  C.  S. 


Non-Existence  of  ^-Diphenyleneketone  [t^-Pluorone].  A 
New  Red  Hydrocarbon.  Rudolf  Pummerer  ( Ber .,  1912,  45, 
294 — 298). — The  red  modification  of  fluorone,  obtained  by  Kerp 
(Abstr.,  1896,  i,  238  ;  compare  also  Stobbe,  ibid.,  1911,  i,  651)  by 
the  distillation  of  calcium  diphenoxide,  is  shown  to  be  the  ordinary 
yellow  variety  of  fluorone,  contaminated  with  traces  of  the  red 
substance,  first  observed  by  Fittig  and  Ostermayer  (this  Journ.,  1873, 
892),  and  shown  by  them  to  be  produced  simultaneously  in  the 
distillation.  This  red  impurity  is  insoluble  in  alcohol 
and  solvents  of  low  b.  p.,  but  dissolves  to  a  slight 
extent  in  solutions  of  fluorone,  from  which  it  may  be 
removed  by  shaking  in  the  cold  with  animal  charcoal. 

It  may  be  isolated  by  repeatedly  triturating  the 
“  red  fluorone”  with  cold  alcohol  and  crystallis¬ 
ing  the  residue  from  benzene.  It  forms  slender, 
lancet-shaped  crystals,  m.  p.  306°,  yields  strongly 
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yellow,  fluorescent  solutions,  and  has  the  composition  C26H14.  On 
account  of  its  bright  red  colour,  the  hydrocarbon  is  termed  by  the 
author  rubicene. 

Its  constitution  has  not  yet  been  definitely  established,  but  argu¬ 
ments  are  advanced  in  favour  of  the  formula  given  on  the  preceding  page. 
With  bromine  in  chloroform  solution,  it  forms  a  6romo-substitution 
product;  the  picrate  crystallises  in  very  slender,  brownish-red  prisms. 

Kerp’s  “red  fluorone  ”  contains  in  addition  to  rubicene  a  white 
substance,  which  remains  behind  on  dissolving  the  ketone  in  concen¬ 
trated  sulphuric  acid.  F.  B. 

Isomeric  Schiff’s  Bases.  Bronislaw  Pawlewski  ( Chem .  Zentr., 
1912,  i,  29;  from  Chem.  Pohki,  1911,  11,  121 — 122). — Of  the  five 
substances  obtained  by  the  author  by  condensing  benzoin  with 
benzylamine,  one,  m.  p.  88 — 90°,  is  the  trans-modification  of  benzylidene- 
benzylamine,  CHPhIN*Cff2Ph,  and  is  stereoisomeric  therefore  with 
the  liquid  benzylidenebenzylamine,  b.  p.  200 — 202°/10 — 20  mm., 
described  by  Mason  and  Winder  (Trans.,  1894,  65,  191).  C.  S. 

The  Homo-chromoisomerism  of  the  Phenylmethylpicr- 
amides.  Arthur  Hantzsch  (Per.,  1912,  45,  360 — 363). — 

Polemical ;  a  reply  to  Biilmann  (Abstr.,  1911,  i,  963).  D.  F.  T. 

Nitration  of  the  Acyl  Derivatives  of  ja-Anisidine.  Frederic 
Reverdin  and  Armand  de  Luc  (Ber.,  1912,  45,  349 — 354). — A 
continuation  of  earlier  work  (Abstr.,  1909,  i,  377,  913  ;  1910,  i,  470), 
in  which  a  study  has  been  made  of  the  effect  of  the  substitution  of 
the  nitrobenzoyl  group  into  the  amino-group  of  p-anisidine  on  the 
behaviour  of  the  base  towards  nitration. 

m-JYilrobenzenesulphonyl-p-anisidide,  N02*C6H4*S02*NH'CcH4,0Me, 
obtained  by  the  action  of  the  acid  chloride  on  the  base,  forms  white 
needles,  m.  p.  135°;  the  acetyl  derivative  forms  needles,  m.  p. 
181—182°. 

o-Nitrotoluene-^-sulphonyl-p-anisidide,  obtained  similarly,  forms 
needle  crystals,  m.  p.  81°;  acetyl  derivative,  m.  p.  161°. 

The  nitration  of  the  above  nitrobenzenesulphonyl-p-anisidide  with 
nitric  acid,  D  1*38,  without  cooling  (max.  temperature  36°),  gives  as 
chief  product  an  orange-yellow  ciimiro-derivative,  m.  p.  170°,  which  can 
be  hydrolysed  to  the  corresponding  free  base,  2  : 5-dinitro-jo-anisidine. 
If  the  temperature  is  allowed  to  rise  to  62°,  a  mixture  of  the  previous 
dinitro-compound  with  the  isomeric  3  : 5-dmifro-compound,  m.  p. 
165 — 166°,  is  obtained;  this  forms  white  needles,  and  hydrolyses  to 
3  : 5-dinitro-4-aminoanisole.  If  the  mixture  during  nitration  is  heated 
over  a  free  flame,  there  is  obtained  the  nitrobenzenesvlphonyl  deriv¬ 
ative  of  2  :  3  : 6-trinitro-4-aminoanisole,  which  forms  small,  prismatic 
crystals,  m.  p.  189 — 190°. 

When  nitrated  as  an  emulsion  in  acetic  acid  at  70°  with  nitric  acid 
D  1'38,  the  main  product  is  the  above  3  : 5-dinitro-derivative. 

With  nitric  acid,  D  1‘52,  between  0°  and  5°,  the  product  consists  of 
a  mixture  of  the  2  :  5-dinitro-  and  the  2:3:  6-trinitro  derivatives ;  at 
higher  temperatures  decomposition  occurs  ;  if  the  nitration  with  acid 
of  this  strength  is  performed  at  5 — 10°  in  an  emulsion  in  acetic  acid, 
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a  moreonitfro-derivative  is  obtained  (yellow  needles,  m.  p.  127°),  which 
on  hydrolysis  gives  3-nitro-4-aminoanisole. 

With  nitric  acid.  D1‘38,  the  above-mentioned  nitrotoluenesulphonyl- 
j9-anisidide  at  36°  yields  a  mo/iom£ro-derivative  (prismatic  crystals, 
m.  p.  132°),  the  constitution  of  which  is  shown  by  its  hydrolysis  to  3-nitro- 
jo-anisidine.  At  higher  temperatures,  the  nitrotoluenesulphonyl 
derivatives  of  3  :  5-dinitro-  and  2:3:  6-trinitro-j»-anisidine  are  obtained 
(m.  p.  125 — 140°  and  184 — 185°  respectively);  the  former  of  these  is 
also  the  product  of  nitrating  a  solution  in  acetic  acid. 

With  nitric  acid,  D  1‘52,  at  5 — 10°,  the  product  contains  the  nitro¬ 
toluenesulphonyl  derivatives  of  2  :  3-dinitro-p-anisidine  and  2  :  5- 
dinitro-y?-anisidine  (m.  p.  of  acyl  derivatives,  180°  and  154° 
respectively) ;  on  nitrating  in  acetic  acid  in  the  cold,  the  above- 
mentioned  nitrotoluenesulphonyl  derivatives  of  3-nitro-^o-anisidine 
and  2  :  5-dinitro-jo-anisidine  are  obtained,  the  latter  preponderating. 

D.  F.  T. 

Decomposition  of  Mixed  Phenyl  Oxides  in  Presence  of 
Nickel  and  Hydrogen.  Alphonse  Mailhe  and  M.  Murat  (Bull. 
Soc.  ehim.,  1912,  [iv],  11,  122 — 123). — It  is  shown  that  all  phenyl 
alkyl  oxides  when  passed  over  heated  nickel  in  a  current  of  hydrogen 
are  decomposed  in  accordance  with  the  equations  (1)  C6H5*OR  +  H2  — 
06H5-0H  +  RH,  and  (2)  C6H6-0-R  +  H2  =  C6H6  +  R-OH,  the  alcohol 
and  the  paraffinic  hydrocarbon  formed  being  destroyed  by  the  further 
action  of  the  nickel.  Anisole  is  most  readily  attacked,  and  yields 
52%  of  the  possible  weight  of  phenol,  whilst  phenyl  isoamyl  oxide 
yields  only  22%.  Diphenyl  oxide  is  attacked  with  great  difficulty,  and 
gives  only  6%  of  the  possible  weight  of  phenol.  Veratrole  at  205° 
yields  16%  of  the  possible  weight  of  guaiacol,  and  the  latter,  on 
further  treatment  at  205°,  yields  a  mixture  of  phenol  and  catechol. 

T.  A.  H. 

[Preparation  of  ^-Aminophenyl  Methyl  Mercaptole.]  Aktien- 
Gesellsciiaft  fur  Anilin-Fabrikation  (D.R.-P.  239310). — p -Amino- 
phenyl  methyl  mercaptole ,  a  colourless  oil,  comparing  favourably  with 
phenacetin  in  therapeutical  action,  is  obtained  by  reducing  p-nitro- 
phenyl  methyl  mercaptole  (Blanksma,  Abstr.,  1902,  i,  281);  the  salts 
are  colourless  and  crystalline,  and  the  acetyl  derivative  forms  colourless 
needles,  m.  p.  127 — 128°.  F.  M.  G.  M. 

Preparation  of  4-Chloro-a-naphthol.  Aktien-Gesellschaft 
fur  Anilin-Fabrikation  (D.R.-P.  240038). — It  is  found  that  4-chloro* 
a-naphthol  can  be  prepared  by  treating  a-naphthol  arylsulphonyl  ethers 
with  chlorinating  agents,  a -Naphthyl  p- toluenesulphonate ,  colourless 
needles,  m.  p.  83 — 84°,  prepared  by  the  action  of  jt>-toluenesulphonyl 
chloride  on  sodium  a-naphthoxide  in  alcoholic  solution,  was  dissolved 
in  carbon  tetrachloride  and  treated  with  chlorine,  when  a  satisfactory 
yield  of  4-chloro-a-naphthol  (m.  p.  116°)  was  obtained. 

F.  M.  G.  M. 
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The  Red  Coloration  Produced  in  the  Ferric  Chloride 
Reaction  with  Catechol  in  Alkaline  Solution.  I.  Rudolf 
Friedrich  Weinland  and  Karl  Binder  ( Ber .,  1912,  45,  148 — 154). 
— The  green  coloration  of  an  aqueous  catechol  solution  produced  by 
ferric  chloride  is  changed  to  deep  red  on  the  addition  of  sodium, 
potassium,  ammonium,  barium,  calcium,  and  magnesium  hydroxides. 
The  red  coloration  is  due  to  the  formation  of  salts  of  an  acid, 

H,[tV"(C8H402)3]. 

analogous  to  the  ferricyanides  or  ferrioxalates. 

The  potassium  salt,  K3[Fe''/(C6H402)3],2H20,  is  obtained  as  a  lustrous, 
crystalline,  brownish-black  to  dark  bronze-red  powder,  consisting  of 
microscopic  triangular  prisms,  by  the  addition  of  ferric  acetate  to  a 
solution  of  catechol  in  strong  aqueous  potassium  hydroxide.  It  readily 
dissolves  in  water  to  deep  red  solutions,  which  are  decolorised  by 
excess  of  acid  with  the  liberation  of  catechol.  When  heated  with 
sodium  sulphide  or  potassium  cyanide  in  aqueous  solution,  the  potassium 
salt  is  decomposed,  yielding  ferrous  sulphide  and  potassium  ferro- 
cyanide  respectively,  although  in  the  presence  of  potassium  hydroxide 
the  aqueous  solutions  may  be  heated  with  the  substances  without 
undergoing  change. 

The  tendency  to  form  salts  of  the  above  acid  is  so  pronounced,  that 
freshly  precipitated  ferric  hydroxide  in  the  presence  of  aqueous  alkalis 
or  ammonia  dissolves  on  the  addition  of  catechol,  forming  the 
corresponding  alkali  or  ammonium  salt. 

The  ammonium  salt,  (NH4)3[Fe"'(C6H402)3],H20,  prepared  in  a 
similar  manner  to  the  sodium  salt,  is  a  brownish-black  powder, 
consisting  of  microscopic,  flat,  violet-red  needles. 

The  sodium  salt,  Ka3[Fe'."(C6H4O2)3],10H2O,  forms  microscopic,  red, 
hexagonal  columns,  capped  with  truncated  pyramids. 

The  lead  salt  is  precipitated  quantitatively  on  the  addition  of  lead 
acetate  to  an  aqueous  solution  of  an  alkali  salt.  The  morphine  and 
strychnine  salts  are  crystalline ;  the  quinine  and  brucine  salts  are 
amorphous. 

Similar  complex  salts,  stable  towards  alkalis,  are  obtained  from 
catechol  and  aluminium,  cupric,  nickel,  cobalt,  and  manganous  salts, 
and  also  from  pyrogallol,  salicylic,  gallic  or  protocatechuic  acids,  and 
ferric  salts  in  alkaline  solution.  F.  B. 


Derivatives  of  4-Amino-orcinol  (2- Amino-3 : 5-dihydroxy- 
toluene).  Ferdinand  Henrich,  G.  Taubert,  and  H.  Birkner  {Ber., 
1912,  45,  303 — 314.  Compare  Abstr.,  1903,  i,  413). — 2-Amino- 
orcinol  has  now  been  isolated  in  the  free  condition  by  the  addition 
of  sodium  hydroxide  to  a  cold  aqueous  solution  of  the  hydro¬ 
chloride  in  quantity  just  insufficient  for  complete  decomposition. 
It  crystallises  from  ethyl  acetate  in  lustrous,  silvery-white  leaflets, 
decomposing  at  188 — 190°,  with  previous  darkening  at  160 — 180°. 
Its  hydrochloride  is  oxidised  by  chromic  acid  in  aqueous  solution  to 

k-chloro-Z-hydroxytoluquinone,  CO<^q^-— q^^^CO,  which  forms 


intensely  yellow  crystals,  m.  p.  181 — 182°,  volatile  in  ether  vapour, 
dissolves  in  alkalis,  yielding  intensely  red  solutions,  and  is  reduced  by 
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sulphur  dioxide  in  aqueous  solution  to  k-chloro-2  :  3  :  5 -trihydroxy toluene, 
C7H703C1,  colourless  needles,  m.  p.  137 ’5°.  Acidification  of  the 
solutions  of  the  quinone  in  aqueous  ammonia  or  sodium  carbonate 
results  in  formation  of  a  substance  having  the  same  composition  as  the 
original  quinone.  This  substance  separates  from  benzene  or  chloro¬ 
form  in  yellow  crystals,  darkening  at  220°,  dissolves  in  water  less 
readily  than  the  original  quinone,  and  is  nob  volatile  in  ether  vapour ; 
but  whether  these  differences  are  to  be  referred  to  isomerism  or 
polymerism  has  not  yet  been  determined. 

That  the  quinone  has  the  above  constitution  and  not  that  of  the 


6-chloro-3-hydroxytoluquinone,  CO^qqj— has 


been  established  by  the  synthesis  of  the  latter  compound  from 
2-amino-orcinol  hydrochloride.  This  is  converted  by  amyl  nitrite 
in  alcoholic  solution  into  orcinol-2-diazonium  chloride,  a  yellowish- 
white  powder,  which  forms,  with  cuprous  chloride,  a  red,  crystal¬ 
line  additive  compound,  C6H2Me(OH)2*N2Cl,Cu2Cl2.  When  heated 
under  diminished  pressure  the  additive  compound  melts  at  80 — 90°, 
and  decomposes  at  a  higher  temperature  into  2 -chloro-orcinol, 
C7H702C1,  m.  p.  138 — 139°,  with  previous  sintering  at 
115°. 


The  last-named  compound  reacts  with  amyl  nitrite  and  potassium 
hydroxide  in  alcoholic  solution  to  form  the  potassium  salt  of  2-chloro- 
6-nitroso-orcinol,  from  which  the  free  nitroso-compound  is  obtained  by 
acidification  with  dilute  sulphuric  acid. 

2-Chloro-Q-nitroso-orcinol,  C7H603NC),  exists  in  two  modifications  : 
a  stable,  yellow,  crystalline  form,  melting  at  159 — 160°  with  previous 
darkening,  and  a  brown  modification,  which  passes  into  the  yellow 
variety  when  heated. 

2-Chloro-^-amino-orcinol  hydrochloride  is  obtained  in  slender,  white 
needles  by  reducing  the  preceding  nitroso-compound  with  stannous 
chloride  and  hydrochloric  acid.  It  is  oxidised  by  chromic  acid  in 
aqueous  solution  to  Q-chloro-3-hydroxi/toluene,  ruby-red  crystals,  m.  p. 
165—166°  (decomp.).  F.  B. 


Constitution  of  Dizsoeugenol.  Ernesto  Puxeddu  (Atti  R.  Accad. 
Lincei,  1912,  [v],  21,  i,  42  —  46.  Compare  Abstr.,  1909,  i,  225). — The 
paper  deals  with  the  action  of  light  on  isoeugenol  and  on  its  methyl, 
ethyl,  and  propyl  ethers,  as  well  as  the  action  of  light  on  eugenol  and 
its  ethers.  The  author  has  also  examined  the  action  of  nitrous  acid 
on  isoeugenol  ethyl  ether  and  on  difsoeugenol  diethyl  ether. 

When  a  solution  of  100  grams  of  isoeugenol  in  200  c.c.  of  alcohol  is 
treated  with  25  c.c.  of  hydrochloric  acid  and  exposed  to  light  in  a 
sealed  tube,  crystals  of  dnsoeugenol  are  quickly  deposited,  and  if  the 
precipitate  is  collected  after  two  days,  the  yield  amounts  to  60%.  If 
the  filtered  solution  is  again  exposed  to  light,  a  further  quantity  of  the 
polymeride  can  be  obtained.  The  mother  liquors  show  a  splendid  blue 
fluorescence.  Under  the  same  conditions,  sulphuric  acid  also  acts 
feebly  as  a  polymerising  agent.  isoEugenol  methyl  ether,  isoeugenol 
ethyl  ether,  and  isoeugenol  propyl  ether  yield  the  analogous  polymerides 
when  treated  in  the  same  way.  iso  Eugenol  propyl  ether ,  C13H1802, 
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prepared  from  isoeugenol  with  sodium  propoxide  and  propyl  iodide, 
crystallises  in  long,  prismatic  needles,  m.  p.  54°.  Diisoeugenol  dipropyl 
ether ,  (G13£I1802)2,  forms  prismatic  needles,  m.  p.  94°. 

Eugenol  and  its  methyl  and  ethyl  ethers  under  the  same  conditions 
are  not  acted  on  by  light. 

When  isoeugenol  ethyl  ether  is  treated  with  glacial  acetic  acid  and 
potassium  nitrite,  a  substance,  C12H1404N2,  is  obtained,  which 
crystallises  in  yellow,  tabular  prisms,  m.  p.  85°.  It  is  assigned  the 
formula  of  the  peroxide , 

C6  fT3(OMe)(OEt)  ■  C==N- 
CMelN-cV 

analogous  to  that  from  isoeugenol  methyl  ether  (compare  Malagnini, 
Abstr.,  1895,  i,  35).  Diisoeugenol  diethyl  ether  does  not  react  with 
nitrous  acid,  and  therefore  probably  does  not  contain  an  unsaturated 
side-chain.  It.  V.  S. 

Action  of  Phorone  on  Catechol  and  Pyrogallol.  Mario 
Ghiglieno  ( Atti  E.  Accad.  Sci.  Torino,  1912,  47,  16 — 22). — Fabinyi 
and  Szeki  (compare  Abstr.,  1905,  i,  591,  888)  obtained  products  by 
heating  acetone  with  catechol  and  with  pyrogallol  in  a  sealed  tube  at 
145°.  In  the  present  paper  it  is  shown  that  the  formulae  ascribed  to 
these  substances  are  incorrect.  Under  the  conditions  of  experiment 
the  acetone  is  condensed  to  phorone,  which  reacts  with  the  phenols, 
giving  substances  of  the  following  constitutions,  respectively  : 
C(CH:CMe2)2[C6H3(OH)2]2 

and  C(CH.CMe2)2[C6H2(OH)3]2.  This  explains  the  existence  of  the 
tetrabromo-  and  dibromo-derivatives.  In  confirmation  of  this  view, 
the  authors  have  prepared  the  same  substances,  using  phorone  instead 
of  acetone.  It  is  not  necessary  to  heat  the  mixture  at  145°;  the 
same  products  are  obtained  when  phorone  and  the  phenol  are  heated 
together  in  a  sealed  tube  at  100°,  or  even  in  an  open  flask  with 
condenser.  In  the  case  of  the  product  from  pyrogallol  the  somewhat 
discordant  analyses  of  Fabinyi  and  Szeki  are  explained  by  the  fact 
that  the  substance  contains  1  mol.  H20,  which  it  loses  completely 
only  at  130 — 140°,  and  which  it  re-absorbs  very  readily  on  exposure 
to  air.  It.  V.  S. 

Action  of  Formic  Acid  on  Triarylcarbinols.  Alfred  Guyot 
and  A.  Kov ache  (Compt.  rend.,  1912,154,  121 — 122). — Triarylcarbinols 
are  readily  reduced  when  treated  with  twenty  times  their  weight  of 
crystallisable  formic  acid,  giving  the  corresponding  hydrocarbons  with 
formation  of  water  and  evolution  of  carbon  dioxide.  The  reaction 
may  be  made  use  of  for  accurately  determining  the  number  of  hydroxyl 
groups  in  such  carbinols,  by  weighing  the  carbon  dioxide  evolved  from 
less  than  a  gram  of  the  substance.  Quantitative  results  were  obtained 
with  triphenylcarbinol,  phenyldi-ja-tolylcarbinol,  o-benzoyltriphenyl- 
carbinol,  and  9  :  10-diphenylanthranol,  whilst  9-phenylanthranol  and 
9  :  10-dihydroxy-9  :  10  :  10-triphenyldihydroantbracene  gave  less  than 
the  calculated  amount  of  carbon  dioxide,  although  the  yield  of 
hydrocarbon  was  theoretical.  W.  O.  W. 
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The  Walden  Inversion  and  Substitution  Processes.  Emil 
Fischer  ( Annalen ,  1912,  386,  374 — 386.  Compare  Abstr.,  1911,  i, 
418). — An  amplification  of  the  author’s  view  that  the  phenomena  met 
with  in  the  addition  of  halogens  or  halogen  hydracids  to  stereoisomeric 
unsaturated  compounds  are  probably  of  a  similar  type  to  the  Walden 
inversion.  Reactions  such  as  that  whereby  both  inactive  dibromo- 
succinic  acids  result  by  the  addition  of  bromine  to  maleic  or  to  fumaric 
acid  have  been  regarded  by  Werner  and  by  van’t  Hoff  as  exceptional 
and  due  to  a  specific  action  of  the  halogen.  Examples  are  given, 
however,  to  show  that  similar  results  may  be  obtained  by  the  addition 
of  groups  or  atoms  other  than  halogens.  It  is  true  that  the  oxidation 
of  cinnamamide  by  potassium  permanganate  yields  only  one  phenyl- 
glyceramide,  OH-CHPh-CH(OH)-CONH2,  m.  p.  161—162°  (corr.) 
(which  yields  the  phenylglyceric  acid,  having  m.  p.  141°,  by  hydrolysis), 
and  the  oxidation  of  cinnamoylglyeine  gives  only  one  phenylglyceryl- 
^yane,0H-CHPh-CH(0H)-C0-NH*CH2-C02H,m.  p.  144— 145°  (corr.). 
However,  Baeyer  has  shown  that  A1-tetrahydrophthalic  acid  yields  two 
stereoisomeric  hexahydi’ophthalic  acids  by  reduction,  whilst  Fittig  has 
obtained  two  dimethylsuccinic  acids  by  the  reduction  of  dimethyl- 
fumaric  acid.  C.  S. 

Spectrochemical  Differentiation  between  Hydroaromatic 
Compounds  with  Endocyclic  and  with  Semicyclic  Double 
Linkings.  Karl  Auwers  and  Philipp  Ellinger  {Annalen,  1912, 
387,  200 — 239). — Unsaturated  hydroaromatic  hydrocarbons  contain¬ 
ing  semicyclic  double  linkings  exhibit  a  moderate  exaltation  of  the 
specific  refraction  and  a  marked  exaltation  of  the  specific  dispersion. 
Unsaturated  hydroaromatic  hydrocarbons  containing  endocyclic  double 
linkings  are  optically  normal.  These  statements  are  based,  not  only 
on  the  spectrometric  examination  of  the  many  alkylidenecycfo- 
paraffins  which  have  been  prepared  by  Wallach,  but  also  on  a  direct 
comparison  of  the  alkylidenec^ohexanes  (methylene-,  ethylidene-, 
and  igopropylidene-ci/c?ohexanes)  with  the  isomeric  alkyl-A^cycJo- 
hexenes  (methyl-,  ethyl-,  and  igopropyl-cycfohexenes) ;  the  latter  are 
optically  normal,  whilst  the  former  exhibit  an  exaltation  of  0'28 — 0’47 
of  SD,  and  an  exaltation  of  6 — 10%  of  Xy  -  Sa- 

The  spectrochemical  method  of  differentiating  between  the  two 
classes  of  isomerides  has  been  utilised  to  show  that  Sabatier  and 
Mailhe’s  alkylideneci/cfohexane  derivatives  are  really  unsaturated 
endocyclic  compounds,  and  that  Zelinsky  and  Gutt’s  3-methyl-l- 
ethylideneci/cfohexane  must  be,  on  account  of  its  optical  normality, 
3-methyl-l-ethyl-A1-c2/cZohexene. 

A1-ci/c^oHexenylacetic  acid  and  its  esters  and  their  homologues 
containing  a  methyl  group  in  position  a,  2,  3,  or  4  are  optically 
normal.  c?/cZoHexylideneacetic  acid  and  its  homologues  containing  a 
methyl  group  in  position  2,  3,  or  4  have  too  high  m.  p.’s  to  be 
suitable  for  spectrometric  examination,  but  their  methyl  and  ethyl 
esters  show  a  marked  exaltation,  0-79 — 1’05,  of  the  specific  refraction, 
2d,  and  still  more  pronounced  exaltation,  31 — 40%,  of  the  specific 
dispersion,  2y  —  2a-  These  are  due,  not  only  to  the  semicyclic,  but 
also  to  the  conjugated,  double  linking.  Esters  of  the  acids  contain- 
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ing  a  methyl  group  in  the  a-position  contain  a  disturbed  conjugation, 
and  therefore  show  smaller  exaltations,  but  even  in  these  cases  the 
exaltations  are  so  pronounced  that  there  can  be  no  uncertainty  in 
distinguishing  such  esters  from  those  of  a-substituted  cycfohexenyl- 
acetic  acids. 

The  authors  regard  the  spectrometric  method  as  far  safer  than  any 
chemical  process  for  the  determination  of  the  constitution  of  such 
easily  changeable  substances  as  cycZohexenyl-  and  the  cycfohexylidene- 
acetic  acids. 

The  following  new  compounds  are  described ;  they  have  been 
obtained  by  Wallach’s  methods  as  a  rule.  \-isoPropylcyc\ohexanol, 
C9H180,  b.  p.  176-4— 176 -7°,  Df5  0  9142,  r?a  1-46064,  nD  1-46419,  and 
ny  147387  at  15-5°;  ethyl  A1-cyc\ohexenylaxetate,  CfiH9*CH2*C02Et, 
b.  p.  100°/12  mm.,  Df2  0-9829,  na  1-46422,  nv  1*46906,  ny  1-48017 
at  16-2°;  methyl  a-\-hydroxycyc\ohexylpropionate, 
OH*C6H10*CHMe*CO2Me, 

b.  p.  13271 8  mm.,  Df  T0537  ;  methyl  a-A' -cy  c\ohexenylpropionate, 
C6H9*CHMe*C02Me,  b.  p.  108—108-5718  mm.,  Dfs  0-9864, 
na  1*46373,  nD  1-46648,  ny  l-47885  at  18‘3°  ;  methyl  2-methylcydo- 
hexylideneacetate,  C6H9Me!CH*C02Me  (prepared  from  methyl  iodide 
and  the  silver  salt  of  the  acid,  m.  p.  68°),  b.  p.  119*9715  mm., 
D*4'2  0-9767,  na  1*47681,  nD  1*48072,  ny  1*49802  at  14*2°;  the  corre¬ 
sponding  ethyl  ester  has  b.  p.  128*2713  mm.,  Dj4'8  0*9587,  na  1-47524, 
nD  1-47906,  and  ny  1-49639  at  14  8°;  methyl  S-methylcydohexylidene- 
acetate ,  CfiH9Me:CH*C02Me,  b.  p.  117713  mm.,  Df5  0-9752,  na  1*47534, 
nD  1'47926,  ny  1-49668  at  15-5°;  the  ethyl  ester  has  b.  p.  131-4°/ 
18  mm.,  DJ5  0*9571,  na  1 -47347,  nD  1*47730,  ny  1*49464  at  15°. 

C.  S. 

Correlation  of  Ionisation  and  Structure.  II.  Negatively 
Substituted  Benzoic  Acids.  C.  G.  Df.kick  (J.  Amer.  Chem.  Soc ., 
1912,  34,  74 — 82). — It  was  shown  in  an  earlier  paper  (Abstr.,  1911, 
ii,  713)  that  the  free  energy  of  ionisation  for  negatively  substituted 
monobasic  fatty  acids  in  aqueous  solution  at  25°  is  the  sum  of  the 
separate  effects  of  each  atom  in  the  molecule.  Hence  it  was  demon¬ 
strated  that  the  position  of  a  negative  atom  or  group  in  an  acid  can 
be  determined  if  its  a-“  place  factor  ”  and  the  ionisation  constant  of 
the  substituted  acid  are  known.  In  the  present  paper  it  is  shown  that 
the  additive  relationship  in  the  free  energy  of  ionisation  is  also  true 
in  the  case  of  aromatic  acids,  and  that  it  is  therefore  possible  to 
determine  the  structure  of  substituted  benzoic  acids  containing 
negative  groups  or  atoms,  if  the  ortho-,  meta-,  and  para-“  place  factors  ” 
are  known  for  each  negative  radicle. 

The  “  place  factors  ”  have  been  determined  for  benzoic  acid  for  the 
acetoxy-,  carboxy-,  chloro-,  hydroxy-,  and  nitro-radicles  for  the  ortho-, 
meta-,  and  para-positions ;  for  the  aldehydo-,  benzoyl-,  bromo-,  carb- 
methoxy-,  carbethoxy-,  iodo-,and  methoxy-radicles  for  the  ortho-position ; 
and  for  the  cyano-,  fluoro-,  and  iodo-radicles  for  the  meta- position. 
From  these  numbers  the  ionisation  constants  for  the  substituted 
benzoic  acids  were  calculated,  and  agreed  closely  with  the  experimental 
values  in  nearly  all  cases. 
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There  is  no  simple  relation  between  the  “  place  factors  ”  for  the 
same  radicle  substituted  in  the  ortho-,  meta-,  and  para-positions  in 
benzoic  acid.  Ionisation  will  not  differentiate  between  2  : 3-  and 
2  : 5-di-substituted  benzoic  acids,  in  which  the  substituting  radicles  in 
the  3-  and  5-positions  are  the  same  and  those  in  the  2-positions 
are  also  the  same.  The  fact  that  the  3-  and  5-positions  are  equivalent 
with  respect  to  the  1 -position  has  been  proved  in  terms  of  the  free 
energy  of  ionisation.  E.  G. 

Barium  Hippurate.  Eyvinjd  Bodtker  ( Chem .  Zeit.,  1912,  36, 
105). — Analyses  of  this  salt,  prepared  by  neutralising  hippuric  acid 
with  barium  hydroxide,  crystallising  it  from  water,  and  drying  the 
crystals  between  blotting  paper,  show  that  it  contains  5H20.  The 
statement  that  it  contains  only  1H20  may  be  due  to  the  salt  having 
been  dried  over  sulphuric  acid  before  analysis,  although  the  strontium 
salt,  when  similarly  dried,  does  not  lose  water.  Attempts  to  prepare 
ferric  hippurate  were  not  successful.  W.  P.  S. 

Preparation  of  Cinnamic  Esters  of  Polyatomic  Alcohols. 
Farbenfabriken  vorm.  Friedr.  Bayer  <fc  Co.  (D.R.-P.  239650.  Compare 
Abstr.,  1911,  i,  858). — fi-Chloroethyl  cinnamate,  CHPhICH‘C02*C2H4Cl, 
a  colourless  solid,  m.  p.  31°,  b.  p.  188 — 191o/20  mm.,  is  prepared  by 
the  interaction  of  chloroethyl  alcohol  and  cinnamic  acid  in  the  presence 
of  concentrated  sulphuric  acid;  when  heated  at  140°  with  sodium 
acetate  and  dilute  acetic  acid,  it  furnishes  glycol  cinnamate ,  b.  p. 
170— 175°/15  mm. 

y-Chloro- fi-hy dr oxy propyl  cinnamate , 

CHPh:CH-C02-CH2-CH(0H)-CH2Cl, 
a  yellowish,  viscid  liquid,  b.  p.  210 — 218°/20  mm.,  prepared  from 
monochlorobydrin  and  cinnamic  acid,  by  similar  treatment  yields 
glycerol  cinnamate.  Other  weak  acids  and  their  salts  can  replace 
acetic  acid  in  this  reaction.  F.  M.  G.  M. 

Sodium  Phenyl  Carbonate  as  Intermediate  Product  of 
Kolbe’s  Synthesis  for  Salicylic  Acid.  Carl  H.  Sluiter  ( Ber ., 
1912,  45,  59 — 62). — It  has  been  asserted  (de  Bruyn  and  Tymstra, 
Abstr.,  1905,  i,  209  ;  Tymstra,  Abstr.,  1905,  i,  439)  that  under  the 
conditions  of  Kolbe’s  process,  sodium  phenyl  carbonate  cannot  be  an 
intermediate  step  on  account  of  its  dissociation  into  carbon  dioxide 
and  sodium  phenoxide ;  in  their  opinion  the  carbon  dioxide  molecule 
inserts  itself  directly  between  the  carbon  and  hydrogen  atoms  in 
the  ortho-position  of  the  sodium  phenoxide,  giving  the  phenolic  sodium 
derivative  of  salicylic  acid. 

The  author  takes  diphenyl  carbonate  (m.  p.  78’2 — 78-4°,  D14  1272, 
D100  1T032),  and  examines  carefully  the  reaction  products  obtained 
by  heating  to  160°  with  an  equimoleeular  quantity  of  dry  sodium 
hydroxide  (compare  Hentschel,  Abstr.,  1883,  588)  in  a  current  of 
nitrogen.  The  evolution  of  carbon  dioxide  ends  after  two  to  three 
minutes,  and  the  residue  contains  sodium  phenoxide,  sodium  carbonate, 
and  sodium  salicylate  with  some  unchanged  diphenyl  carbonate.  Two 
reactions  are,  therefore,  believed  to  occur  concurrently  : 

(1)  PhOCO'OPh  +  2NaOH  =  2PhOH  +  Na2C03  ; 
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(2)  PhOCO-OPh  +  NaOH  =  Ph-OH  +  PhOCOONa  ■  the  sodium 
phenyl  carbonate  then  partly  dissociates  into  carbon  dioxide  and  sodium 
phenoxide,  and  partly  is  rearranged  into  sodium  salicylate.  The 
alternative  explanation  given  above  for  the  formation  of  the  last 
substance  cannot  hold  in  this  case,  as  the  pressure  of  carbon  dioxide 
would  be  quite  insufficient  for  reaction  with  the  sodium  phenoxide.  It 
appears,  therefore,  that  under  the  conditions  of  Kolbe’s  synthesis, 
sodium  phenyl  carbonate  can  undergo  rearrangement  into  sodium 
salicylate.  D.  F.  T. 


Two  Phthaloximes  and  Some  of  Their  Derivatives.  William 
R.  Orndorff  and  David  S.  Pratt  (Amer.  Chem.  J.,  1912,  47,  89 — 125). 
— It  has  been  shown  by  R.  Meyer  (Abstr.,  1905,  i,  440;  1909,  i,  652) 
that  quinolphthalein  yields  three  oximes,  of  which  two  are  coloured, 
whilst  the  other  is  colourless.  The  coloured  oximes, 


were  regarded  as  cis-  and  iraws-stereoisomerides,  and  the  group 
C.'NOH  was  considered  to  be  the  chromophore.  In  order  to  ascertain 
whether  this  group  behaves  as  a  chromophore  when  present  in  a  five- 
membered  ring,  a  study  has  been  made  of  phthalylbydroxylamine, 
first  described  by  Lassar-Cohn  (Abstr.,  1881,  585),  which  the  authors 
prefer  to  term  phthaloxime. 

The  compound  was  prepared  by  Lach’s  method  (Abstr.,  1883, 1104), 
which  consists  of  heating  a  mixture  of  phthalic  anhydride,  hydroxyl  - 
amine  hydrochloride,  sodium  carbonate,  and  water  for  an  hour  at  60°. 
As  the  reaction  product  cooled,  colourless  crystals  of  phthaloxime 
separated,  in  quantity  equivalent  to  a  70%  yield.  When  the  mother 
liquor  was  heated  at  100°  for  one  and  a-half  hours  and  then  left  to 
cool,  lemon-yellow  crystals  of  an  isomeric  phthaloxime  appeared. 

These  oximes,  C6H4  <C(-£gH>>°.  both  melt  at  220 — 226°,  and  are 

slowly  decomposed  when  heated  at  110°.  Both  forms  dissolve  in 
alkali  hydroxides  with  the  production  of  red  solutions,  which  gradually 
become  colourless,  owing  to  the  formation  of  salts  of  the  hydroxamic 
acid.  If  the  colourless  oxime  is  heated  with  a  solvent  containing  a 
hydroxyl  group,  it  is  partly  converted  into  the  yellow  isomeride,  and, 
if  boiled  for  an  hour  with  glacial  acetic  acid,  it  is  quantitatively 
transformed  into  the  yellow  form.  The  yellow  oxime  can  be  quanti¬ 
tatively  changed  into  the  colourless  variety  by  boiling  it  with  acetic 
anhydride,  the  same  colourless  acetate ,  m.  p.  183 — 185°,  being  obtained 
in  this  case  as  when  the  colourless  isomeride  itself  is  acetylated. 
When  the  colourless  acetate  is  treated  with  a  solution  of  ammonia  and 
afterwards  acidified,  the  white  oxime  is  precipitated.  A  yellow  acetate, 
also  of  m.  p.  183 — 185°,  can  be  obtained  from  the  yellow  oxime  by  the 
action  of  acetic  anhydride  at  the  ordinary  temperature. 

Both  oximes  yield  red  ammonium,  sodium,  sodium  hydrogen, 
potassium  hydrogen,  and  silver  salts,  from  which  the  original  oxime  is 
regenerated  in  each  case  on  treatment  with  acids.  When  the  silver 
salts  are  treated  with  ethyl  iodide,  that  of  the  colourless  oxime  yields 
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a  colourless  ethyl  ether ,  and  that  of  the  yellow  oxime,  a  lemon-yellow 
ethyl  ether,  both  melting  at  95 — 100°. 

Each  oxime  has  been  submitted  to  a  crystallographic  examination. 
The  colourless  oxime  forms  monoclinic  needles,  elongated  in  the 
direction  of  the  6-axis,  and  usually  flattened  parallel  to  a  pair  of  faces 
in  the  ortho-zone  ;  the  crystals  have  reD  T522  in  a  direction  parallel 
to  the  elongation.  The  optical  properties  of  tbe  yellow  oxime  closely 
resemble  those  of  the  colourless  form  except  in  respect  of  colour. 
The  colour  of  the  yellow  variety  is  due  mostly,  if  not  entirely,  to 
fluorescence.  A  crystallographic  study  has  also  been  made  of  the 
salts,  acetates,  and  ethyl  ethers. 

The  constitution  of  these  oximes  is  discussed,  and  evidence  is 
adduced  to  show  that  in  all  probability  they  are  not  structural 
isomerides,  but  stereoisomerides  of  the  formulse 
|— CO— ,  rCO-, 

0-C-C6H4  and  0-006H4.  E.  G. 

HON  N-OH 

isoPhthalanil.  Rudolf  Pummerer  and  Gustav  Dorfmuller  (Her., 
1912,  45,  292 — 294). — The  transformation  of  «sophthalanil  into 
CO'O  CO 

phthalanil,  I  ^>CINPh  — >  C6H4<^  ^>NPh,  takes  place  slowly 

0^1X4  00 

at  the  ordinary  temperature,  as  indicated  by  the  rise  in  m.  p.  of  a 
specimen  of  the  former  compound  from  116°  to  150°  after  being  kept 
for  six  months,  and  also  by  the  isolation  of  phthalanil  from  the 
product.  When  shaken  with  concentrated  aqueous  sodium  carbonate 
at  the  ordinary  temperature,  isophthalanil  undergoes  complete  trans¬ 
formation  in  the  course  of  five  hours.  With  dilute  sodium  carbonate 
it  is  converted,  after  several  days,  mainly  into  phthalanilic  acid,  only 
traces  of  phthalanil  being  produced  ;  phthalanil  undergoes  no  change 
when  subjected  to  the  same  treatment.  The  transformation  has  also 
been  effected  by  boiling  solutions  of  fsophthalanil  in  pyridine,  quinoline, 
and  nitrobenzene  •  with  water  and  light  petroleum  no  change  occurs. 

isoPhthalanil  reacts  with  benzene  in  the  presence  of  aluminium 
chloride,  yielding  o-benzoylbenzanilide.  F.  B. 

Simple  Fatty  Amines  containing  Sulphur.  Wilhelm 
Soiineider  (Annalen,  1912,  386,  332 — 350). — The  possibility  that 
derivatives  of  aminosulphones,  other  than  cheirolin  (methyl-y-thio- 
carbimidopropylsulphone)  (Abstr.,  1910,  i,  658),  may  occur  in  nature 
has  led  the  author  to  prepare  aliphatic  aminosulphones  and  the  corre¬ 
sponding  thiocarbimides,  aliphatic  aminosulphides,  and  amino- 
sulphoxides. 

[With  Max  Muller  and  Wilhelm  Beck.] — / 3-Phthalimidoethyl  methyl 

sulphide ,  C6H4<^>N-CH2*CH2*SMe,  m.  p.  89°,  prepared  from 

sodium  methyl  mercaptide  and  /3-bromoethylphthalimide,  yields  by 
hydrolysis  methyl  (3-aminoethyl  sulphide,  NH2*CH2*CH2*SMe,  b.  p. 
146 — 148°,  a  colourless  liquid  having  the  odour  of  piperidine  and 
strongly  basic  properties  ( hydrochloride ,  m.  p.  about  1 20°  ;  picraie, 
m.  p.  119°;  picrotoncite,  decomp.  187°;  oxalate,  m.  p.  197°;  benzoyl 
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derivative,  m.  p.  57°).  By  treatment  with  alkali  and  an  excess 
of  methyl  iodide,  it  yields,  not  an  WS'-dimethiodide,  as  does  methyl- 
y-aminopropyl  sulphide  ( loc .  cit.),  but  the  methiodide  of  methyl 
/?-dimethylaminoethyl  sulphide,  SMe*CH2*CH2*NMe3I,  decomp.  2205°, 
colourless  leaflets,  which  is  decomposed  by  warm  alkalis  with  evolution 
of  trimethylamine. 

CO 

/3-Phthalimidodiethyl  sulphide,  C6H4<\QQ^>N‘CH2,CH2*SEt,  m.  p. 

39°,  yields  by  hydrolysis  (i-aminodiethyl  sulphide,  C4HnNS,  b.  p. 
163°  {hydrochloride,  m.  p,  147°;  hydrogen  oxalate,  m.  p.  IIS’S0; 
picrate,  m.  p.  148°;  picrolonate,  decomp.  184°;  benzoyl  derivative, 
b.  p.  221 — 222°/40  mm.  [decomp.]).  The  methiodide  of  /?-dimethyl- 
aminodiethyl  sulphide  decomposes  at  216’5°. 

By  oxidising  its  hydrochloride  with  hydrogen  peroxide  and  treating 
the  product  with  alcoholic  sodium  ethoxide,  methyl  /?-aminoethyl 
sulphide  yields  methyl  (3-aminoethyl  sulphoxide, 

ch3-so-ch2-ch2-nh2, 

which  cannot  be  distilled,  but  is  volatile  with  steam.  It  forms  an 
oxalate,  m.  p.  165°,  picrate ,  m.  p.  158°,  and  picrolonate,  decomp.  205°, 
and  is  decomposed  when  treated  with  methyl  iodide.  (5-Aininodiethyl 
sulphoxide,  prepared  in  a  similar  manner,  forms  an  oxalate,  m.  p.  176°, 
picrate,  m.  p.  138°,  picrolonate,  decomp.  190°,  and,  when  heated  with 
the  calculated  quantities  of  methyl-alcoholic  methyl  iodide  and  sodium 
carbonate,  is  converted  into  the  methiodide  of  ft  dime  thy  laminodiethyl 
sulphoxide,  m.  p.  168°.  Methyl  y-aminopropyl  sulphoxide, 
0Hs-S0-[CH,]s-NH2, 

forms  an  oxalate ,  m.  p.  197°,  picrate,  m.  p.  143°,  and  picrolonate, 
decomp.  210°. 

Methyl- /3-aminoethylsulphone,  obtained  in  the  form  of  the  hydro¬ 
chloride,  CH3-S02*CH2*CH2‘lSrH2,HCl,  m.  p.  169°,  by  oxidising  the 
hydrochloride  of  the  sulphide  by  potassium  permanganate,  forms  a 
picrate ,  m.  p.  167 °,  picrolonate,  decomp.  225°,  platinichloride,  decomp. 
227°,  and  benzoyl  derivative,  m.  p.  134°,  yields  the  methiodide  of 
methyl  /?-dimethylaminoethylsulphone,  m.  p.  220°,  with  methyl- 
alcoholic  methyl  iodide  at  120°,  and  is  converted  into  di-fi-methyl- 
sulphonethylthiocarbamide,  SC(NH’CH2*CH2*S02Me)2,  m.  p.  141°,  by 
carbon  disulphide,  and  into  methyl- fi-thiocarbimidoethylsulphone, 
S02Me’CH2-CH2-NCS, 

m.  p.  46 — 47°,  by  Hofmann’s  method  with  carbon  disulphide. 
fi-Aminodiethylsulphone,  prepared  as  the  hydrochloride,  m.  p.  101 — 102°, 
in  a  similar  manner,  forms  a  picrate,  m.  p.  163°,  picrolonate,  decomp. 
210°,  platinichloride,  decomp.  227°,  aurichloride,  m.  p.  197°,  benzoyl 
derivative,  m.  p.  86°,  and  thiocarbamide,  m.  p.  141°;  the  thiocarbimide 
could  not  be  isolated. 

[With  Wilhelm  Lohmann.] — Phthalimidodimethyl  sulphide , 
C,H4<£°>N'CH2-SMe, 

m.  p.  114°,  is  obtained  from  bromomethylphthalimide  and  sodium 
methyl  mercaptide  in  alcoholic  solution.  It  is  oxidised  by  hot  aqueous 
potassium  permanganate  to  the  sulphone,  C10HgO4NS,  m.  p.  203°. 
Both  the  sulphide  and  the  sulphone  decompose  completely  when 
hydrolysed.  C.  S. 
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Chemical  Action  of  Light  on  Vanillin  and  its  Ethers. 

Ernesto  Puxeddu  ( Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  717 — 723). 
— When  vanillin  in  solution  in  alcohol,  benzene,  or  other  solvents  is 
exposed  to  light,  dehydrovanillin  is  obtained  in  smtll  quantity,  and 
no  other  product  can  be  detected  except  a  viscous  oil.  Vanillin 
methyl  and  ethyl  ethers  behave  differently  when  exposed  to  light  in 
benzene  solution,  the  corresponding  methyl  and  ethyl  ethers  of 
vanillic  acid  being  formed  respectively.  It.  V.  S. 

Reactivity  of  the  Carbonyl  Group.  Hermann  Staudinger 
(Annalen,  1912,  387,  254 — 255). — A  note  explaining  more  fully  the 
pictorial  representation  of  the  unsaturation  of  an  atom  by  the  length 
of  the  dotted  line  representing  its  residual  affinity  (compare 
Staudinger  and  Kon,  Abstr.,  1911,  i,  876).  C.  S. 

Behaviour  of  Antimony  Trichloride  and  Tribromide 
towards  certain  Oxygenated  Organic  Compounds.  Boris  N. 
Menschutkin  ( J .  Russ.  Rhys.  Chem.  Soc.,  1911,  43,  1785 — 1804). — 
The  concentration-temperature  diagrams  given  by  acetophenone  or 
benzophenone  with  antimony  trichloride  or  tri bromide  are  all  nearly 
identical,  each  system  being  characterised  by  the  formation  of  one 
molecular  compound,  which  contains  1  mol.  of  the  ketone  to  1  mol.  of 
antimony  salt,  and  melts  unchanged.  Each  diagram  consists  of  four 
branches,  corresponding  with  (1)  the  lowering  of  the  m.  p.  of  the 
ketone  by  addition  of  antimony  salt,  (2)  the  solubility  in  the  ketone 
of  the  molecular  compound,  (3)  the  lowering  of  the  m.  p.  of  this 
compound  by  the  addition  of  SbX3,  and  (4)  the  loweriug  of  the  m.  p. 
of  SbX3  on  addition  to  it  of  the  molecular  compound.  Each  diagram 
exhibits  two  eutectic  points.  The  melting  points  of  the  various 
compounds  are  :  SbCl3,COMePh,  60'5°  ;  SbBr3,COMePh,  37’5° ; 
Sb013,C0Ph2,  76°;  SbBr3,COPh2,  48'5°.  The  eutectic  temperatures 
and  the  corresponding  numbers  of  ketone  mols.  ( n )  per  mol.  of 
antimony  salt  are  as  follows  : 


1st  eutectic  point.  2nd  eutectic  point. 

M.  p.  ✓ - A — - ■>  ^ - A - - — %  M.  p. 

System.  Ketone.  Temperature,  n.  Temperature,  n.  SbX3. 


SbCl3  — COMePh  .. 

...  19-5° 

1° 

4-05 

32° 

0-36 

73° 

SbBra— COMePh  .. 

...  19-5 

1-5 

3  17 

31 

0-6 

94 

SbClg — COPh.,  . 

SbBr3— C0Ph2  . 

..  48 

35 

4-63 

39 

0-26 

73 

...  48 

29 

2'82 

40 

0-5 

94 

Benzoic  acid  (m.  p.  120°)  forms  a  molecular  compound  with  neither 
antimony  trichloride  nor  tribromide,  the  concentration-temperature 
diagram  consisting,  in  each  case,  of  two  branches  meeting  at  the 
following  eutectic  points  :  SbCl3,0’52Ph*CO2H,  46° ; 

SbBr3,0’42Ph*CO2H,  79°. 

The  system  Sb013-CH3*C02H  gives  a  molecular  compound  which 
forms  only  with  difficulty.  The  first  branch  of  the  curve  terminates 
at  the  eutectic  point  —  9°,  corresponding  with  the  composition 
SbCl3,3’43CH3*C02H.  Then  begins  the  curve  of  solubility  of  the 
molecular  compound  in  acetic  acid,  but  this  is  observable  only  on 
seeding  with  the  molecular  compound  ;  unless  this  is  done,  branch  1 
is  prolonged  below  the  eutectic  point,  and  probably  meets  branch  4  in 
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another  eutectic  point.  Branch  1  shows  no  arrest  corresponding  with 
the  eutectic  point  CH3*C02H-Sb013,CH3,C02H,  as  the  compound  is 
not  formed  on  cooling  the  solution.  Branch  3  cuts  branch  4  (lowering 
of  m.  p.  of  SbCl3  on  addition  of  CH3*C02H)  at  the  eutectic  point, 
about  19°,  corresponding  approximately  with  SbCl3,0,94CH3*CO.,H  ; 
branch  3  can  be  followed  below  this  eutectic  point,  but  then  represents 
an  unstable  condition. 

The  system  SbBrs-CH3*C02H  forms  no  molecular  compound,  the 
curve  consisting  of  two  branches  meeting  at  the  eutectic  point  4°, 
which  corresponds  with  SbBr3,4‘34CH8,C02H. 

Benzoyl  chloride  forms  no  molecular  compound  with  antimony 
chloride  or  bromide,  each  curve  showing  a  single  eutectic  point  : 
SbCls,l-95Ph-COCl,  -33°,  and  SbBr3,5-45Ph*COCl,  -6°.  T.  H.  P. 

The  Reduction  of  Poly-unsaturated  Ketones  with  Crossed 
Double  Linkings  by  Paal’s  Method.  Walther  Borsche  ( Ber ., 
1912,  45,  46 — 53). — The  author  has  already  successfully  applied 
Paal’s  reduction  method  to  the  preparation  of  saturated  ketones  from 
such  unsaturated  ketones  as  cinnamylideneacetone  (Abstr.,  1911,  i, 
880),  and  now  extends  the  investigation  to  ketones  in  which  each  of 
the  two  carbon  atoms  adjacent  to  the  carbonyl  group  has  a  double 
linking.  The  results  indicate  that  where  there  is  only  one  double 
bond  on  each  side  of  the  carbonyl  group,  the  reduction  proceeds 
smoothly,  but  that  in  other  cases  there  is  considerable  formation  of 
resinous  substances  as  by-products. 

The  reduction  of  distyryl  ketone  yields  di-/3-phenylethyl  ketone,  b.  p. 
224°/18  mm. ;  the  oxime  melts  at  95 — 96°  (compare  Dunschmann  and 
von  Pechmann,  Abstr.,  1891,  674);  a  small  quantity  of  a  substance, 
C34H3402,  m.  p.  126°,  was  also  obtained.  Di-p-methoxystyryl  ketone  is 
reduced  to  az-di-p-methoxyphenylpentan-y-one,  which  crystallises  in 
needles,  m.  p.  52°. 

Di-o-hydroxystyryl  ketone  gives  at-di-o-hydroxyphenylpentan-y-one,  a 
viscid  mass,  which,  when  heated,  loses  water  with  the  formation  of  tetra- 
hydrodibenzospiropyran  (compare  Decker  and  Felser,  Abstr.,  1908,  i, 
906),  which  crystallises  in  needles,  m.  p.  110°,  b.  p.  217°/16  mm. 

1  :  3-Dibenzylidenec3/cfopentan-2-one  gives  1  :  3-dibenzylcyc\opentan-2- 
one  as  an  oil,  b.  p.  232 — 233°,  which  slowly  crystallises  in  needles, 
m.  p.  47°.  In  a  similar  manner,  1  :  3-dibenzylidenecyc/c»hexan-2-one  and 
1  :  3-dibenzylidenecj/cfoheptan-2-one  give  the  corresponding  1  :  3- 
dibenzylcyclohexan-2-one,  m.  p.  114°,  and  1  :  3-dibenzylcycloheptan-2-one, 
b.  p.  261— 262°/28  mm. 

Phenyl  cinnamylidenemethyl  ketone  produces  phenyl  3-phenylbutyl- 
Jcetone,  b.  p.  225 — 226° ;  the  oxime  forms  prismatic  crystals,  m.  p. 
81 — 82°,  and  by  the  Beckmann  rearrangement  changes  into  the  anilide 
of  h-phenylvaleric  acid,  m.  p.  89 — 90°. 

fetyryl  cinnamylidenemethyl  ketone  gives  a-q-diphenylheptan-y-one, 
b.  p.  239°/14  mm.  ;  the  semicarbazone  is  an  oil,  whilst  the  hydrazone 
phenylcarbamate,  CH2Ph-CH2-C(N*NH-CO-NHPh)-[CH2]3*CH2Ph,  has 
m.  p.  122—123°. 

Dicinnamylideneacetone  gives  at -diphenylnonan-t-one  (h-phenylbutyl 
ketone),  an  oil,  b.  p.  258 — 260°/ 13  mm.,  which  solidifies  in  a  freezing 
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mixture  ;  the  oxime  and  semicarbazone  are  liquids,  whilst  the  hydrazone 
phenylcarbamate  forms  silky  needles,  m.  p.  129 — 130°. 

2  :  6-Di-cinnamylidenec?/cfohexanone  gives  2  :  Q-di-a>-phenylpropyl- 
cyclo hexanone  as  a  viscous  oil,  b.  p.  276 — 278°.  D.  F.  T. 

Synthesis  of  Butin.  A.  Goschke  and  Josef  Tambor  (Her.,  1912, 
45,  186 — 188.  Compare  Abstr.,  1912,  1,  30). — The  authors  have 
succeeded  in  transforming  synthetic  butein  into  butin  (compare 
Perkin  and  Hummel,  Trans.,  1904,  85,  1459),  thus  completing  the 
synthesis  of  both  these  natural  products.  Butin  triacetate  has 
m.  p.  123°. 

By  the  action  of  3  : 4-dimethoxybenzaldehyde  on  resacetophenone 
and  resacetophenone  dimethyl  ether  respectively,  they  have  prepared 
the  3' :  4 '-dimethyl  ether  of  butein  (m.  p.  203°)  and  butein  tetramethyl 
ether  (m.  p.  89°). 

2' :  4' :  2-Trihydroxychalkone,  prepared  by  condensation  of  salicyl- 
aldehyde  with  resacetophenone,  crystallises  in  orange  needles  +  1H20, 
and  has  m.  p.  185°.  Its  transformation  into  3  :  2'-dihydroxyfl.avanone 
appears  to  be  difficult.  H,  W. 

Preparation  of  Benzanthrone  and  its  Derivatives.  Roland 
Scholl  (D.R.-P.  239761). — When  aromatic  mono-  or  poly-ketones 
containing  a  free  peri-position  with  regard  to  the  carbonyl  group  are 
heated  at  about  140 — 150°  with  either  aluminium  chloride  or  bromide, 
or  ferric  chloride,  condensation  occurs,  yielding  benzanthrone  or 
pyranthrone  derivatives. 

The  following  compounds  have  been  prepared  :  Benzanthrone  from 
phenyl  a-naphthyl  ketone.  Naphthabenzanihrone  from  1  :  l'-dinaph- 
thyl  ketone,  which  can  be  prepared  by  the  interaction  of  naphthoic 
acid  with  naphthalene  in  the  presence  of  aluminium  chloride. 

Dibenzoylpyrene  (I),  m.  p.  155°,  and  tribenzoylpyrene ,  m.  p.  235 — 237°, 
are  prepared  by  the  action  of  benzoyl  chloride  on  pyrene  in  the 


presence  of  aluminium  chloride  and  separated  by  fractional  crystallisa¬ 
tion  from  acetic  acid;  when  the  former  is  heated  at  160°  with 
aluminium  chloride,  it  yields  pyranthrone  (Abstr.,  1910,  i,  271). 

Tri-a-naphthoylpyrene ,  m.  p.  218 — 219°,  prepared  from  pyrene  and 
a-naphthoyl  chloride,  furnishes  naphthapyranthrone. 

Dibenzoyl-l  :  1' -dinaphthyl ,  obtained  from  1  : 1 '-dinaphthyl  and 
benzoyl  chloride,  furnishes  violanthren  (II),  a  violet  powder,  whilst 
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naphthylcmthraquinonyl  ketone  (from  anthraquinone-2-earbonyl  chloride 
and  naphthalene)  gives  phthaloylbenzanthrone,  and  m-tolyl-l-naphthyl 
ketone  yields  methylbenzanthrone,  brownish-yellow  needles,  m.  p. 
164—165°.  F.  M.  G.  M. 

Ketones  Derived  from  isoMyristicin.  Everardo  Scandola 
( Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  47 — 54). — The  author  has 
prepared  the  a-  and  /3-keto-derivatives  of  isomyristicin,  and  has 
attempted  to  obtain  the  dimeric  form  of  fsomyristicin. 

The  a-ketone  is  prepared  by  heating  together  for  some  hours  the 
dibromo-derivative  of  isomyristicin  (Thoms,  Abstr.,  1904,  i,  47)  and 
sodium  methoxide,  removing  the  excess  of  methyl  alcohol,  and 
distilling  the  residue  with  steam.  After  fractionation  in  a  vacuum  of 
the  oil  which  passes  over,  the  pure  a-A:e£o-derivative  of  isomyristicin, 
CuHi204,  is  preferably  obtained  by  way  of  the  semicarbazide  or  oxime. 
It  crystallises  in  small,  silky  needles,  m.  p.  93°.  It  yields  a  crystalline 
bisulphite  compound,  which  does  not  melt  below  230°.  The  oxime, 
CuH1304N,  crystallises  in  very  small  prisms,  m.  p.  124°.  The 
semicarbazone ,  C12H1504N3,  has  m.  p.  180°.  The  ketone  does  not  give 
an  hydroxamic  acid  with  Piloty’s  acid. 

The  /3-ketone  of  tsomyristicin  was  prepared  by  Hoering’s  method 
(Abstr.,  1905,  i,  902),  When  the  dibromo-derivative  of  isomyristicin 
is  heated  with  water  and  acetone  in  the  presence  of  calcium  carbonate 
(marble)  for  two  hours,  the  acetone  solution  separated,  and  heated  for 
a  further  two  hours  and  then  distilled,  (3-bromo-a-hydroxydihydroiso- 
myristicin,  C11H1304Br,  is  obtained.  It  is  a  very  dense,  yellowish- 
brown  oil,  with  a  pungent  odour,  and  it  cannot  be  crystallised  or 
distilled  in  a  vacuum.  On  treatment  of  this  substance  with  alcoholic 
potassium  hydroxide,  a  glycol,  OH’CHK/CHMe'OH,  should  be 
produced,  from  which  the  oxide,  Ar-CH*CHMe,  and  finally  its 

MX 

isomeride,  the  /3-ketone,  Ar*CH2*COMe,  could  be  obtained.  Actually, 
the  raw  product  of  the  reaction  does  not  combine  with  bisulphite,  and 
it  gives  analytical  figures  intermediate  between  those  required  by  the 
glycol,  CnH1406,  and  the  oxide,  CnH1204,  but  when  it  is  distilled  in  a 
vacuum,  most  of  it  passes  over  at  230 — 240°/30  mm. ;  the  distillate 
readily  crystallises,  and  has  m.  p.  44 — 45°.  After  recrystallisation,  it 
forms  long,  silky  needles,  m.  p.  54 — 55°, -and  gives  on  analysis  numbers 
corresponding  with  the  formula  C11H1204.  This  substance  gives  a 
bisulphite  compound,  and  is  evidently  the  fi-ketone .  The  isomerisation 
of  the  oxide  is  best  effected  by  heating  the  substance  in  glacial  acetic 
acid  with  a  few^drops  of  concentrated  sulphuric  acid,  and  purifying  the 
product  by  way  of  the  bisulphite  compound.  The  semicarbazone, 
C12H1504N3>  has  m.  p.  143 — 144°.  The  oxime,  CnH1304N,  crystal¬ 
lises  in  tufts  of  prisms,  m.  p.  Ill — 112°.  The  /3-ketone  was  also 
prepared  by  reduction  of  /3-nitroisomyristicin  and  hydrolysis  of  the 
oxime  produced. 

Numerous  attempts  were  made  by  various  methods  to  polymerise 
isomyristicin.  In  only  one  case  was  any  new  product  obtained. 
When  fsomyristicin  is  heated  for  five  to  ten  minutes  in  glacial  acetic 
acid  solution  with  a  trace  of  concentrated  sulphuric  acid,  a  substance 
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is  obtained,  which  crystallises  in  small  prisms,  m.  p.  232 — 233°,  and 
may  be  the  dimeric  form  of  isomyristicin.  The  yield  is  less  than  2%. 

R.  Y.  S. 

Constitution  of  Chrysophanic  Acid.  Eugene  Leger  ( Compt . 
rend.,  1912,  154,  281 — 283.  Compare  Robinson  and  Simonsen,  Trans., 
1909,  95,  1085  ;  Oesterle,  Abstr.,  1911,  i,  887). — In  order  to  deter¬ 
mine  the  position  of  the  methyl  group  in  chrysophanic  acid,  the  tetra- 
nitro-derivative  was  oxidised  with  nitric  acid  (D  1‘5).  2:4:  6-Trinitro- 

3 - hydroxy  ben  zoic  acid  was  isolated  from  the  products,  but  chrysammic 
acid  could  not  be  detected.  It  follows  that  the  nitro-  and  hydroxy- 
groups  in  tetranitrochrysophanic  acid  occupy  the  same  positions  as  they 
do  in  tetranitroaloe-emodin,  and  therefore  that  the  methyl  group  in 
chrysophanic  acid  can  only  occupy  the  position  assigned  to  it  by 
Fischer,  Falco,  and  Gross  (Abstr.,  1911,  i,  309).  Chrysophanic  acid  is 
therefore  1  :  8-dihydroxy-3-metbylanthraquinone.  This  conclusion  is 
confirmed  by  fusing  the  acid  with  potassium  hydroxide,  when  5-hydroxy- 
isophthalic  acid  is  formed,  together  with  a  much  smaller  amount  of 

4- hydroxy«5ophthalic  acid  and  other  substances.  W.  0.  W. 

Preparation  of  Anthraquinone  Derivatives  Containing 
Sulphur.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P. 
239762). — When  diazotised  aminoanthraquinones  are  treated  withthio- 
carbarnides,  intermediate  compounds  are  formed,  which  evolve  ammonia 
on  treatment  with  potassium  hydroxide,  and  furnish  the  corresponding 
mercaptan.  Carbamylthiolanthraquinone,  C14H702*S,C0,NH2,  orange, 
yellow  crystals,  was  prepared  from  a-aminoanthraquinone  and  thio- 
carbamide,  whilst  with  phenylthiocarbamide  a  similar  compound  was 
produced.  F.  M.  G.  M. 

[Preparation  of  Benzoylaminoanthraquinone  Derivatives.] 
Farbwerke  /vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  240079). — 
The  preparation  of  benzoylaminoantbraquinones  and  their  condensa¬ 
tion  products  has  previously  been  described ;  it  is  now  found  that  more 
valuable  colouring  matters  are  produced  by  employing  nitrobenzoyl 
chlorides,  subsequently  reducing  the  nitro-group  and  combining  with 
another  molecule  of  benzoyl  chloride  before  condensing  to  form  the 
dye. 

Benzoyl-\>-aminobenzoyl-\-aminoanthraquinone,  yellow  crystals,  m.  p. 
315°,  is  prepared  by  benzoylating  p-aminobenzoyl-l-aminoantbra- 
quinone  in  nitrobenzene  solution ;  benzoyl-p-aminobenzoyl-2-amino- 
anthraquinone  has  similar  properties. 

The  tinctorial  properties  of  the  following  final  condensation  products 
are  tabulated  in  the  original  ;  p-aminobenzoyl-l-aminoanthraquinone 
with  succinic  acid,  m.  p.  above  300°,  with  anthraquinonecarbonyl 
chloride,  m.  p.  280°,  and  with  2-anthraquinonylcarbamyl  chloride, 
m.  p.  above  300°. 

jo-Aminobenzoyl-2-aminoanthraquinone  with  2-anthraquinonylcarb¬ 
amyl  chloride. 

»i-Aminobenzoyl-l-aminoanthraquinone  with  2-anthraquinonylcarb¬ 
amyl  chloride,  m.  p.  285°. 
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3  :  5-Diaminobenzoyl-l-aminoanthraquinone  with  2-anthraquinonyl- 
carbamyl  chloride  (2  mols.),  m.  p.  235°. 

Benzoylaminoanthraquinonecarboxy- 1  -aminoanthraquinone  has  m.  p. 
above  300°.  F.  M.  G.  M. 


Preparation  of  o-Aminodianfchraquinonylarnine  Types  of 
Compounds.  Farbenfabriken  vorm.  Friedr,  Bayer  &Co.  (D.B..-P. 
240276). — The  product  (annexed  formula),  dark  blue  needles,  was 


/VCOx/\ 

I  L  J  L 

\/w\/ 

NH( 


-N  H 


prepared  by  boiling  together  1-amino- 
4-hydroxyanthraquinone  (10  parts), 
naphthalene  (100  parts),  anhydrous 
sodium  acetate  (5  parts),  copper 
powder  (0‘2  part),  and  slowly  adding 
2  -  bromo  - 1  -  aminoanthraquinone  (5 
parts)  ;  when  the  latter  component  is 
replaced  by  2-bromo-l-methylamino- 
anthraquinone  a  similar  compound  is 
obtained,  likewise  from  a-amino-4-hydroxyanthraquinone  with  1  : 3-di- 
bromo-2-aminoanthraquinone,  and  from  a-aminoanthraquinone  with 
2-bromo-l-aminoanthraquinone.  F.  M.  G.  M. 


,/COv 


\/w\/ 

OH 


A  Supposed  Compound  of  Camphor  and  Naphthalene. 
Jouniaux  (Bull.  Soc.  chim.,  1912,  [iv],  11,  129 — 132). — When 
naphthalene  containing  increasing  quantities  of  camphor  is  melted 
and  allowed  to  cool,  the  temperature  at  which  solidification  begins 
falls  steadily  from  80°  to  32,5°,  at  which  point  the  mixture  contains 
58  mols.  of  camphor  to  42  mols.  of  naphthalene  ;  a  similar  fall,  reaching 
the  same  point  at  the  same  composition,  occurs  when  increasing 
quantities  of  naphthalene  are  added  to  camphor.  For  every  mixture, 
the  finishing  point  of  solidification  is  32 -5°.  In  view  of  these  facts 
Girard’s  supposed  compound  of  these  two  substances, 

(C,ioHi60)i0,(C10H8)7, 

m.  p.  32'6°  (J.  Phccrm.  Chim.,  1891,  [v],  24,  105),  appears  to  have  been 
a  eutectic  mixture.  T.  A.  H. 


Constitution  of  isoFenchocamphoric  Acid  and  of  Some 
Compounds  of  the  Fenchone  Series.  Ossian  Aschan  [with 
W.  Sjostrom  and  A.  Peterson]  ( Annalen ,  1912,  387,  1 — 85). — The 
fractions  obtained  from  a  very  large  quantity  of  pinolene,  b.  p.  below 
150°  (Abstr.,  1907,  i,  630),  have  been  separately  oxidised  by  8% 
potassium  permanganate  at  60 — 80°,  whereby  carbonic,  oxalic,  and 
d£-camphoric  acids  are  produced.  From  these  facts  and  from  the 
molecular  refractions  of  the  various  fractions,  the  author  deduces  that 
pinolene  contains  at  least  three  hydrocarbons  :  (i)  r-bornylene,  b.  p. 
148 — 149°,  m.  p.  40 — 42°,  which  yields  cW-camphoric  acid  by  oxida¬ 
tion ;  (ii)  a  -pinolene,  b.  p.  144 — 146°,  a  dicyclic  terpene,  and  (iii) 
fi-pinolene  (cycl ofenchene),  C10HI6,  a  tricyclic  terpene,  which  probably 
contains  a  trimethylene  ring  on  account  of  its  stability  towards 
potassium  permanganate. 

/8-Pinolene  (c?/crofenchene),  obtained  from  the  pinolene  fractions, 
b.  p.  140 — 142°  and  142 — 144°,  by  oxidation  as  above,  has  b.  p. 


ORGANIC  CHEMISTRY. 


i.  199 


141 ’5 — 143-5°,  Df  0-8588,  [a]D  +0-28°,  and  n2D“  1-44769  ;  its  molecular 
refraction,  therefore,  exceeds  by  about  0*6  the  value  calculated  for  a 
tricyclic  terpene,  a  fact  which  furnishes  additional  evidence  for  the 
presence  of  a  trimethylene  ring.  By  further  prolonged  oxidation  with 
potassium  permanganate,  /3-pinolene  yields  a  very  small  quantity  of 
isophthalic  acid.  This  may  be  due  to  the  presence  of  a  little  a-pinolene  ; 
its  formation,  however,  shows  that  the  pinolene  hydrocarbons  can  be 
converted  into  benzene  derivatives  of  the  meta-series,  /3-Pioolene  in 
dry  ether  at  - 15°  forms  an  unstable,  crystalline  hydrochloride , 
Cl0H18,HCl,  m.  p.  27-5—29°. 

a-Pinolene  hydrochloride,  m.  p.  38°,  has  been  previously  described 
as  pinolene  hydrochloride  ( loc .  cit.).  a-Pinolene  probably  has  the 
annexed  formula ;  the  halogen  atom  in  its  hydro- 
CH2*CH — CH2  chloride  is  attached  to  the  CMe  group. 

/3-Pinolene  is  unchanged  by  eight  hours’  boiling 
with  20%  sulphuric  acid,  but  when  heated  for  four 
CH2*C— —CMe  hours  with  96%  alcohol  and  96%  sulphuric  acid  yields  a 
dicyclic  ether ,  C^H^’OEt,  b.  p.  197 — 200°,  D f  0"8904, 

<1-45217. 

Fractions,  b.  p.  144-5 — 146°  and  146 — 148°  respectively,  of  un¬ 
oxidised  pinolene,  purified  (3- pinolene,  and  also  rsopinene,  have  been 
separately  treated  at  60 — 70°  with  glacial  acetic  and  50%  sulphuric 
acids  by  Bertram  and  Walbaum’s  method,  and  the  resulting  acetates 
have  been  hydrolysed.  In  each  case  the  main  product  is  dZ-Zsofenchyl 
alcohol  (m.  p.  43 — 44°),  identified  as  the  phenylurethane,  m.  p.  95 — 96°. 
In  the  case  of  the  fraction,  b.  p.  146 — 148°,  a  little  isoborneol  is 
obtained  (produced  probably  from  the  r-bornylene),  whilst  from  the 
purified  /3-pinolene  a  mixture  of  dZ-isofenchyl  and  cZZ-fenchyl  alcohols  is 
formed.  By  oxidation  with  potassium  permanganate,  therefore,  the 
mixture  yields  <ZZ-isofenchone  and  <ZZ-fenchone,  in  addition  to  the  chief 


product,  cZZ-Zsofenchocamphoric  acid  (Wallach,  Abstr.,  1908,  i,  809). 
These  facts  prove  that  dZ-isofenchyl  alcohol  is  the  chief  product  of  the 
hydratisation  of  the  mixture  of  fenchenes  (consisting  mainly  of 
isopinene)  obtained  from  a-  and  /3-pinolenes.  A  diagrammatic 
representation  of  the  transformations  is  given. 

A  description  is  given  of  the  preparation  in  quantity  and  the 
purification  of  cZZ-isofenchocamphoric  acid.  It  is  best  obtained  from 
the  pinolene  fraction,  b.  p.  140 — 150°,  which  is  converted  into  iso- 
fenchyl  alcohol  as  above ;  the  alcohol  is  then  oxidised  by  alkaline  5% 
potassium  permanganate  without  warming. 


The  constitution,  is  ascribed  to  isofencho- 

2  ^CMe(C02H)'CH2 

camphoric  acid  on  the  following  grounds.  The  saturated  dibasic  acid 


readily  forms  an  anhydride,  m.  p.  94 — 95°,  by  distillation  or  by 


treatment  with  acetyl  chloride ;  the  acid,  therefore,  has  the  cis-con- 


figuration,  From  the  anhydride  the  anilic  acid, 


C02H-C8Hu-C0-NHPh, 

m,  p.  191—192°,  ethyl  ester,  C8H14(C02Et)2,  b.  p.  267—268°,  Df  1-0054, 
<  1 ‘44626,  methyl  hydrogen  ester,  m.  p.  72 — 74°,  and  ethyl  hydrogen 
ester,  b.  p.  289 — 292°  (decomp.),  are  prepared.  The  distillation  of  the 
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calcium  salt,  C10H14O4Ca,  does  not  produce  a  cyclic  ketone,  indicating 
that  the  acid  is  a  substituted  succinic  or  glutaric  acid.  When  heated 
with  acetic  and  hydrochloric  acids  at  180°  for  ten  hours, 
(W-cis-'i'sofenchocamphoric  acid  is  transformed  into  the  less  soluble 
trans -isomeride,  m.  p.  169 — 170’5°;  hence,  one  of  the  carboxyl  groups 
is  attached  directly  to  a  ring  carbon  atom.  When  c^-cM-isofencho- 
camphoric  acid  is  treated  with  phosphorus  pentachloride  and  the 
product  is  brominated  as  in  the  case  of  camphenic  acid  (Abstr.,  1910, 
i,  709),  two  stereoisomeric  a-bromoisofenchocamphoric  acids, 

C8H13Br(C02H)2, 

m.  p.  208 — 210°  and  160 — 162°  respectively,  are  obtained.  (The 
author’s  explanation  of  the  production  of  the  two  stereoisomerides  is 
given  below.)  The  former  acid,  which  is  the  main  product,  yields  an 
anhydride,  m.  p.  97°,  and  an  ethyl  ester,  b.  p.  155 — 156°/5  mm., 
Dig  1’2425,  and  by  reduction  with  zinc  and  acetic  acid  regenerates 
cW-cis-isofenchocamphoric  acid.  The  introduction  of  only  one  bromine 
atom,  even  when  an  excess  of  the  halogen  is  employed,  indicates  that 
there  is  only  one  hydrogen  atom  in  the  a-position  to  a  carboxyl  group, 
whilst  the  formation  of  the  two  stereoisomerides  is  regarded  as 
evidence  that  the  carbon  atom,  to  which  this  hydrogen  atom  is 
attached,  forms  part  of  the  alicyclic  ring.  Other  facts  in  harmony 
with  the  preceding  constitution  of  isofenchocamphoric  acid  are  the 
following.  When  heated  with  aqueous  sodium  carbonate  or  barium 
hydroxide,  the  a-bromo-acid,  m.  p.  208 — 210°,  yields  is ofencholauronolic 

QHuCH 

acid,  C02H*CMe<^ |r  ^vt  ,  m.  p.  44 — 45°,  a-hydroxyisofenchocam- 


'CH2-CMe2 


phoric  acid,  C8H13(0H)(C02H)2,  m.  p.  185 — 186°  (decomp.),  and 
dehydroisofenchocamphoric  acid,  C8H12(C02H)2,  m.  p.  189 — 190°; 
methods  for  the  separation  of  these  three  acids  are  described.  The 
same  three  acids  are  produced  by  the  action  of  aqueous  barium 
hydroxide  on  the  a-bromo-acid,  m.  p.  160 — 162°.  When  heated  above 
its  m.  p.  or  warmed  with  50%  sulphuric  acid,  a-hydroxyisofencho- 
camphoric  acid  is  converted  into  the  lactonic  acid,  is ofenchocamphanic 

acid,  ,  H)^>0,  m-  P-  177°,  which  is  also  produced  by 

heating  the  a-bromo-acid,  m.  p.  208 — 210°,  with  quinoline  at  160° 
(best  method),  and  is  re-converted  into  a-hydroxyfsofenchocamphoric 
acid  by  boiling  10%  potassium  hydroxide. 

a-Hydroxyisofenchocamphoric  acid  is  oxidised  by  lead  dioxide  and 
acetic  acid  to  iso fenchocamphononic  acid, 

COiH.CMe<^;g^, 

m.  p.  68 — 70°,  which  forms  a  semicarbazone,  ClnHl703N3,  m.  p.  221°. 
Finally,  the  fusion  of  a-hydroxyisofenchocamphoric  acid  with  potassium 
hydroxide  at  the  lowest  possible  temperature  yields  formic  acid  and 
an  acid,  C9H1(i04,  m.  p.  192 — 193°,  which  is  regarded  as  identical  with 
Michailenko  and  Jaworski’s  aayy-tetramethylglutaric  acid,  m.  p. 
185  — 189°,  on  account  of  its  stability  towards  bromine  and  the  forma¬ 
tion  of  an  anhydride,  m.  p.  88°,  and  p-toluidino-acid, 


m.  p.  160—161°. 


COoH-CsH^-CO-NH-CUD 
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CMe2*CH — CH2 

OMe2*CH— 

-CH, 

!  ch2  I 

!  OHs 

1 

| 

CH2~CMe-CO 

CH - 

-CH 

/ 

X\( 

)Me/ 

/ 

(I.) 

(II.) 

From  the  preceding  constitution  of  isofenchocamphoric  acid,  it  follows 

that  isofenchone  and  /3-pinolene 
probably  have  the  constitutions  (I) 
and  (II)  respectively  ;  the  latter 
can  produce  fenchyl  and  isofenchyl 
alcohols  by  fission  of  the  trimethyl¬ 
ene  ring  and  the  addition  of  water 
in  the  two  possible  ways. 

The  author  assumes  the  trans¬ 
formation  ^-CH'CO*  — >-  )>C’C(OH)*  to  account  for  the  bromina- 
tion  of  aliphatic  acids  (or,  better,  their  chlorides),  the  formation  of  two 
stereoisomeric  a-bromo-acids  by  the  bromination  of  alicyclic  acids,  and 
the  transformation,  without  substitution,  of  geometric  isomerides ; 
thus  : 

Br2 
- >■ 

RR'CBr*CClBr-OH  — >  RR'CBr-CO-Cl ; 

R]>CH*COCl  — > 


(1)  RR'CH-CO-Cl  RR'CICCl-OH 


(2) 


(3) 


R 


R 


R,'>C<^Br 


R 

CCIBr-OH 


r,>c:cci-oh  — >  g>C< 


CCIBr-OH 


and 


R'^  Nx)-Cl 


and  ?>0<:J°'el 


R' 


\Br 


R 


>C<H 

R'^  ^C02H 


R>c:c<C 

\\  ^OH 


.OH 


— > 
< — 


.  .co2h 

R'X  ^H 


R 


Although  this  explanation  is  equally  applicable  to  transformations 
of  the  maleic-fumaric  acid  type,  the  author  prefers,  in  such  cases, 
Wislicenus'  explanation,  because  the  additive  capacity  of  an  ethylenic 
linking  so  greatly  exceeds  that  of  the  carbonyl  group  in  a  carboxyl 
group.  C.  S. 

Constitution  of  Camphene.  Karl  Auwers  ( Annalen ,  1912, 
387,  240— 253).— See  this  vol.,  ii,  214. 


The  Constituents  of  Ethereal  Oils  (Derivatives  of  Natural 
Cedrene).  Friedrich  W.  Semmler  and  Felix  Risse  (Ber.,  1912, 
45,  355 — 360.  Compare  Semmler  and  Hoffmann,  Abstr.,  1907,  i, 
946). — Natural  cedrene  has  been  oxidised  on  a  larger  scale  than 
previously  by  the  action  of  ozone.  The  main  neutral  products  are  a 
ketone ,  C14H240  or  C14H220,  b.  p,  120 — 130°/13  mm.  (semicarbazone, 
m.  p.  218°),  and  the  ketonic  aldehyde,  C15H2402  ( loc .  cit.) ;  the  chief 
constituent  of  the  acidic  portion  of  the  oxidation  product  is  cedrene- 
ketonic  acid  (loc.  cit.),  b.  p.  205 — 215°/10  mm.  (methyl  ester,  b.  p. 
165— 170°/10'mm.,  D20  1-0509,  «D  1*4882,  aD  -  32  4°  at  20°). 

The  ketonic  acid  is  probably  a  methyl-ketonic  acid,  as  it  is  oxidisable 
by  sodium  hypobromite  to  the  dibasic  acid,  cedrenedicarboxylic  acid, 
m.  p.  182-5°;  the  methyl  ester  (loc.  cit.)  has  b.  p.  179 — 183°/13  mm., 
D20  1-0778,  nD  1-48084,  «D  -  31-6°.  D.  F.  T. 

Synthesis  of  an  Aliphatic  Terpene.  C.  J.  Enklaar  ( Chem . 
Weekblad,  1912,  9,  68 — 72.  Compare  Abstr.,  1909,  i,  690). — A  descrip¬ 
tion  of  a  method  for  the  preparation  of  labile  hydrocarbons  of  the 
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olefine  series  from  tertiary  alcohols,  of  the  formation  of  an  aliphatic 
terpene  by  the  dehydration  of  lioalool,  and  of  the  behaviour  of  this 
product  on  hydrogenation  and  ozonisation. 

When  linalool  is  brought  into  contact  with  active  copper  at 
130 — 140°  in  a  rapid  current  of  carbon  dioxide,  the  formation  of  a 
cyclic  hydrocarbon  is  in  large  measure  obviated,  the  main  product 
being  an  aliphatic  hydrocarbon.  The  copper  was  obtained  in  a  very 
active  condition  by  reducing  copper  oxide  with  hydrogen,  the  oxide 
being  prepared  by  gentle  ignition  of  copper  nitrate.  The  excess  of 
hydrogen  was  expelled  by  carbon  dioxide  at  170°.  The  hydrocarbon 
was  separated  from  the  unchanged  linalool  by  repeated  vacuum  distil¬ 
lation,  finally  over  sodium.  It  is  a  liquid,  D15  0*804.  Acraldehyde, 
geraniol,  and  citral  were  by-products. 

The  same  hydrocarbon  was  obtained  by  heating  linalool  with  phenyl- 
carbimide :  2CO:NPh  +  C10H18O  =  CO(NHPh)2  +  C10H16  +  C02.  The  yield 
is  best  with  a  slightexcess  of  linalool  and  a  temperature  of  150 — 170°, 
a  non-volatile  brown  oil  being  obtained  as  by-product.  When  the 
carbimide  was  in  excess,  the  proportion  of  this  oil  was  increased  by 
50%.  The  hydrocarbon  had  D15  0*811.  The  substance  was  not 
obtained  quite  pure,  but  the  following  physical  constants  are  given  : 
D15  0*802,  n d  1*470,  b.  p.  62°/14  mm.,  hence  it  is  probably  myrcene. 

Reduction  with  nickel  and  hydrogen  at  130°  and  fractionation  of 
the  product  yielded  a  decane,  b.  p.  159 — 160°/760  mm.  (uncorr.), 
D15  0*739,  identical  with  /3£-dimethyloctane  obtained  from  ocimene 
(Abstr.,  1908,  i,  664).  Reduction  with  sodium  and  alcohol  yielded  a 
hydrocarbon  with  the  odour  and  b.  p.  (165 — 167°)  of  dihydromyrcene. 
This  substance  probably  has  the  formula  C10H1S,  because  bromination 
by  Baeyer  and  Villiger’s  method  yielded  a  crystalline  bromide,  m.  p.  88°, 
which  produced  no  depression  in  the  m.  p.  of  dihydro-ocimene  tetra- 
bromide  (compare  Rec.  trav.  chim.,  1907,  26,  167,  and  27,  448). 

Ozonisation  of  the  terpene  by  the  method  previously  described 
{ibid.,  1908,  27,  422)  precipitated  an  explosive  ozonide,  inflamed  by 
concentrated  sulphuric  acid,  and  decomposed  by  water  with  formation 
of  acetone,  probably  succinic  acid,  and  other  products  not  identified. 

The  impure  hydrogenation  product  yielded  an  ozonide  with  similar 
properties.  The  liquid  obtained  by  the  action  of  water  gave  the 
pyrrole  reaction  distinctly,  and  probably  contained  acetone  peroxide. 

A.  J.  W. 


Reduction  of  Sabinene.  Otto  Wallach  ( Chem .  Zentr.,  1911,  ii, 
1802  ;  from  Nachr.  K.  Ges.  Wiss.  Gottingen,  1910,  544). — In  the  presence 
of  metallic  catalysts,  sabinene  takes  up  2  atoms  of  hydrogen  with  the 


formation  of  dihydrosabinene, 


/CH-CHMev  . 

CH2^pr— 0H  ^CH2’  having  b.  p. 


156—157°,  D20  0*8120,  n 2D°  -  2°2'. 


W.  P.  S. 


Leaf-Oil  of  the  Washington  Cedar  (Thuja  plicata).  Robert 
E.  Rose  and  Carl  Livingston  (J.  Amer.  Chem.  Soc.,  1912,  34, 
201 — 202). — As  only  a  superficial  examination  of  the  oil  obtained  from 
the  leaves  of  Thuja  plicata  (Brandel,  Pharm.  Rev.,  26,  248)  has  hitherto 
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been  made  [compare,  however,  Blasdale,  Abstr.,  1907,  i,  630],  a  detailed 
study  has  now  been  carried  out. 

On  distillation  with  steam,  the  leaves  and  twigs  yielded  about  1% 
of  light  yellow  oil,  which  had  a  cedar-like  odour,  D20  0'913,  L4552, 

[a]o  —  4-77°;  acid  number,  0'518;  ester  number,  2  28  ;  saponification 
number,  2’8,  and  acetylation  number,  8'8.  The  product  was  free  from 
phenols,  soluble  in  all  proportions  in  70%  alcohol,  and  about  85%  of  it 
boiled  at  100 — 110°/40  mm.  The  oil  contains  tanacetone  80 — 85%, 
pinene  3 — 5%,  tanacetyl  acetate  1 — 2%,  and  tanacetyl  alcohol  1 — 3%. 

E.  (4 

The  Chemical  Degradation  of  Chitin.  Hugo  Brach  ( Biochem . 
Zeitsch.,  1912, 38,  468 — 491). — A  description  is  given  of  the  preparation 
of  the  material  from  Nephrops  norvegicus.  The  analyses  showed  that 
the  substance  had  a  composition  corresponding  with  the  formula 
C32H54021N4.  The  estimation  of  the  acetyl  groups  by  a  modification 
of  Wenzel’s  method,  which  is  described  by  the  author,  showed  that  for 
each  nitrogen  in  the  atom  there  exists  an  acetyl  group.  The  results 
indicate  that  the  simplest  formula  for  chitin  is  one  made  up  of  a 
complex  of  four  acetylglucosamine  groups.  Lenk’s  chitosan  appears 
to  be  formed  from  chitin  by  the  scission  of  half  the  acetyl  groups. 
By  the  action  of  nitrous  acid,  the  whole  of  the  nitrogen  in  the  molecule 
can  be  eliminated,  a  fact  which  the  author  shows  does  not  contradict 
the  assumption  of  the  presence  of  acetylamino-groups.  S.  B.  S. 

Constitution  of  Rhein.  Otto  A.  Oesterle  ( Chem .  Zentr.,  1912,  i, 
142 — 143  ;  from  Schweiz.  Woch.  Chem.  Pharm.,  1911,  49,  661 — 665). 
— Contrary  to  the  view  of  the  author  and  Riat  (Abstr.,  1909,  i,  946) 
that  aloe-emodin  and  its  most  nearly  related  derivatives  are  derived 
from  1  : 8-dihydroxyanthraquinone  (chrysazin),  Robinson  and 
Simonsen  (Trans.,  1909,  95  1085)  regard  1  : 6 -dihydroxyanthra¬ 

quinone  (isochrysazin)  as  the  parent  substance  of  rhein.  The 
author,  therefore,  has  converted  rhein  through  rhein  chloride,  yellow 
needles,  and  the  amide,  dark  red  needles,  into  an  aminodihydroxy- 
anthraquinone,  C14H904N,  m.  p.  255c  or  258°,  red  needles,  from  which, 
by  elimination  of  the  amino-group,  impure  1  : 8-dihydroxyanthra- 
quinone,  m.  p.  182 — 183°  instead  of  191 — 192°  (acetate,  m.  p.  232°), 
has  been  obtained.  C.  S. 

Phylloxanthin.  Leon  Marchlewski  ( Ber .,  1912,  45,  24 — 25). — 
The  phylloxanthin  described  by  Schunck  (Abstr.,  1885,  1241)  is 
shown  to  be  identical  with  a^ochlorophyllan  (Marchlewski  and 
Marszalek,  Abstr.,  1911,  i,  735).  Phylloxanthin  yields  30'02%  of 
phytol  instead  of  31 ‘8%.  On  prolonged  exposure  to  concentrated 
hydrochloric  acid,  phylloxanthin  is  converted  into  basic  products, 
including  a  substance  soluble  in  20%  hydrochloric  acid. 

A  more  recent  preparation  of  phylloxanthin  gave  a  solid  substance 
instead  of  phytol  on  hydrolysis.  E.  F.  A. 

Tannin.  VIII.  Maximilian  Nierenstein  ( Annalen ,  1912,  386, 
318 — 332.  Compare  Abstr.,  1910,  i,  265). — Purpurotannin,  the 
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amorphous,  red  oxidation  product  of  penta-acetyl-leucotannin  (Abstr., 
1909,  i,  402),  has  the  composition  C14H809,  forms  a  quinoline  salt, 
C14H809,2C9NH7,  dark  red  needles,  and  dissolves  unchanged  in  boiling 
2A-potassium  hydroxide.  It  forms  a  tetra-acetate,  m.  p.  324 — 327° 
(decomp.),  tetrabenzoate,  m.  p.  279 — 281° 

(decomp.),  and  tetramethyl  ether , 

C14H405(0Me)4,H20, 

m.  p.  242 — 244°  (decomp.),  and  yields  diphenyl- 
ene,  not  naphthalene,  as  stated  ( loc .  cit.),  by 
HO  O  OH  distillation  with  zinc  dust.  It  is  shown  to  be 
1:2:7  :  8  -  tetrahydroxydiphenyleneoxide  -4:5- 
dicarboxylic  acid  (annexed  formula).  When  heated  with  piperidine 
(but  not  with  quinoline)  at  180°,  it  yields  \  :7 '.R-tetrahydroxy- 

diphenylene  oxide,  042H80s,  red  needles,  m.  p.  334 — 338°  (decomp.) 
( tetra-acetate ,  m.  p.  247 — 251°),  whilst  by  reduction  with  hydriodic  acid 
and  phosphorus  at  180°  it  is  converted  into  diphenylene  oxide. 

A  course  of  formation  of  purpurotannin  Horn  leucotannin  is 
suggested.  The  cause  of  its  colour  will  be  discussed  later  ;  apparently 
it  is  connected  with  the  presence  of  hydroxyl  groups  in  the  peri- 
position  to  the  oxygen  of  the  furan  ring.  O.  S. 

“  Luteo-acid  ”  (A  Correction).  Maximilian  Nierenstein  ( Ber ., 
1912,  45,  365). — The  analytical  results  for  the  composition  of  “luteo- 
acid”  (pentahydroxydiphenylmethylolidecarboxylic  acid)  (Abstr.,  1908, 
i,  897  ;  1909,  i,  174 ;  1910,  i,  265,  389)  were  low  in  the  percentage  of 
carbon  ;  as  the  more  carefully  dried  substance  gives  results  agreeing 
well  with  the  formula  C14H809,  it  is  probable  that  the  earlier 
discrepancies  were  due  to  occluded  solvent,  D.  F.  T. 

Decomposition  of  Alkylidenehydrazines.  Conversion  of 
Furfuraldehyde  into  2  Methylfuran.  Nicolai  M.  Kijner 
(J.  Russ.  Rhys.  Chem.  Soc.,  1911,  43,  1563 — 1565). — When  heated  in 
presence  of  a  small  quantity  of  potassium  hydroxide,  fuifurylidene- 
hydraziue  decomposes,  giving  nitrogen  and  2-methylfuran,  a  colourless 
liquid,  b.  p.  64°/757  mm.,  D<j0  0‘9159,  nQ  14344.  The  constants  given 
for  this  compound  by  Atterberg  (Abstr.,  1880,  663)  and  by  Harries 
(Abstr.,  1898,  i,  232)  are  inaccurate,  doubtless  on  account  of  impure 
products  being  examined.  T.  H.  P. 

Coumarandione,  the  Oxygen  Analogue  of  Isatin.  Karl 
Fries  and  W.  Pfaffendorf  ( Ber .,  1912,  45,  154 — 162.  Compare 
Abstr.,  1910,  i,  186  3  also  Stoermer,  ibid.,  1909,  i,  174,  and  following 

abstract). — Coumaran-1  : 2-dkme,  C6H4<C^^>CO,  is  readily  prepared 

by  heating  a  solution  of  o-hydroxyphenylglyoxylic  acid  in  light 
petroleum  with  phosphoric  oxide,  or  by  distilling  the  acid  under 
diminished  pressure.  ft  crystallises  in  large,  yellow,  prismatic 
plates,  m.  p.  134°,  b.  p.  142°/17  mm.,  and  dissolves  in  concentrated 
sulphuric  acid,  yielding  a  yellowish-red  solution,  which  gradually 
becomes  colourless  owing  to  the  loss  of  carbon  monoxide  and 
conversion  of  the  diketone  into  salicylic  acid. 


C02H  co2h 
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With  o-phenylenediamine  it  yields  2-hydroxy-3-hydroxyphenyl- 
quinoxaline  (Marchlewski  and  Sosnowski,  Abstr.,  1901,  i,  415).  On 
exposure  to  air  it  takes  up  water  with  the  formation  of  o-hydroxy- 
phenylglyoxylic  acid  or  its  hydrate,  m.  p.  43°. 

When  heated  at  220°  under  ordinary  pressure,  it  loses  carbon 
monoxide,  yielding  a  ruby-red  glassy  mass,  which  sinters  at  150°,  forms 
a  transparent,  viscid  liquid  at  200°,  and  finally  becomes  mobile  at 
240°.  The  latter  substance  is  hydrolysed  by  alkalis  in  alcoholic 
solution  to  salicylic  acid,  and  gives  a  colloidal  solution  in  chloroform. 
It  probably  consists  of  a  polymeric  salicylide,  which,  however,  is 
different  from  the  polymerides  described  previously. 

Ethyl  o-hydroxyphenylglyoxylate,  C10H10O4,  prepared  by  boiling 
coumarandione  in  alcoholic  solution,  is  a  yellow  oily  liquid,  which 
solidifies  in  a  freezing  mixture,  m.  p.  15°.  It  readily  loses  alcohol 
yielding  the  original  ketone. 

J  C  H 

Coumaran  -1:2-  dione  -  2  -  phenylhydrazone,  0<d  -CO->C:N‘NHPh’ 

obtained  from  its  components  in  glacial  acetic  acid  solution,  crystallises 
in  lustrous,  yellow  plates,  m.  p.  185°,  and  is  hydrolysed  by  alkalis  in 
alcoholic  solution  to  the  phenylhydrazone  of  o-hydroxyphenylglyoxylic 
acid,  C14H1203N2.  This  crystallises  in  light  yellow  needles,  m.  p. 
148°  (decomp.),  and  is  also  obtained  by  heating  o-hydroxyphenyl¬ 
glyoxylic  acid  with  phenylhydrazine  in  aqueous  solution.  It  readily 
loses  water,  yielding  coumarandione-2-phenylhydrazone. 

The  anil  of  o-hydroxyphenylglyoxylic  acid,  C14Hu03lSr,  prepared  by 
heating  coumarandione  with  aniline  in  benzene  or  alcoholic  solution, 
crystallises  in  pale  yellow  plates,  m.  p.  102°,  and  shows  no  tendency  to 
form  a  lactone  ;  the  acetyl  derivative  has  m.  p.  138°. 

The  p-dimethylaminoanil,  0H,C6H4,C(IN,C6H4*NMe2),C02II,  crys¬ 
tallises  in  dark  red  needles  of  a  metallic  lustre,  m.  p.  153°;  the  mono¬ 
sodium  salt  and  monohydrochloride,  crystallising  in  yellow  prisms,  are 
mentioned.  On  treatment  with  phenylhydrazine,  the  £>-dimethyl- 
aniline  residue  is  eliminated  with  the  formation  of  the  phenylhydr¬ 
azone  of  o-hydroxyphenylglyoxylic  acid.  With  o-phenylenediamine  it 
yields  2-hydroxy-3-hydroxyphenylquinoxaline. 

When  hydrolysed  with  aqueous  alcoholic  sodium  hydroxide  and  the 
resulting  solution  neutralised  with  acetic  acid,  coumaran-1  :  2-dione-l- 
£>-dimethylaminoanil  (Fries  and  Hasselbach,  Abstr.,  1911,  i,  151)  is 
converted  into  o  -  hydroxy phenylglyoxylo  -  p  -  dimethylaminoanilide , 
0H*C6H4,C0,C0*lSH,06H4,NMe2,  which,  however,  could  not  be 
obtained  in  a  pure  condition,  and  was,  therefore,  characterised  by 
means  of  its  benzoyl  derivative,  O23H20O4N2,  stout,  red  prisms, 
m.  p.  138°. 

With  excess  of  bromine  in  glacial  acetic  acid  solution,  coumaran¬ 
dione  yields  3  : 5-dibromo-2-hydroxyphenylglyoxylic  acid,  which  has 
m.  p.  148°  (decomp.)  (compare  Abstr.,  1910,  i,  332),  and  forms  a 
hydrate,  C8H404Br2,H20,  crystallising  in  slender,  pale  yellow  needles, 
m.  p.  110°. 

\-Bromo-2-coumaranone,  C8H502Br,  prismatic  needles,  m.  p.  87°,  and 
1  \l-dibromo-2-coumaranone,  C8H402Br2,  pale  yellow  needles,  m.  p. 
142°,  are  obtained  by  brominating  2-coumaranone  in  carbon  tetra- 
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chloride  solution.  When  warmed  with  sulphuric  acid,  the  dibromo- 
compound  is  converted  into  coumarandione,  and  finally  into  salicylic 
acid.  On  treatment  with  o-phenylenediamine  it  yields  coumaro- 
phenazine.  1 :  l-Dichloro-2-coumaranone,  prepared  by  chlorinating 
2-coumaranone  in  glacial  acetic  acid  solution,  forms  white,  prismatic 
needles,  m.  p.  70°.  F.  B. 

Coumarandione,  the  Analogue  of  Isatin  in  the  Coumarone 
Series.  A  Correction.  Richard  Stoermer  (Ren,  1912,  45, 

162 — 163.  Compare  preceding  abstract). — The  compound  described 
previously  (Abstr.,  1909,  i,  174)  as  the  hydrate  of  coumarandione  is 
now  found  to  be  the  acetyl  derivative  of  l-oximino-2-coumaranone, 

C6H4<o^>c:n*OAc- 

It  is  shown  that  the  substance  is  formed  by  the  action  of  acetic 
acid  on  aci-nitrocoumaranone,  and  not  by  the  oxidation  of  “  leuco- 
oxindigo,”  as  previously  supposed. 

With  respect  to  the  mechanism  of  the  reaction,  the  author  imagines 
that  an  intermediate  compound  of  the  composition 

C6H4<P^>CH-NO(OH)-OAc 

is  first  produced  by  the  combination  of  acetic  acid  and  aci-nit,ro- 
coumaranone,  and  that  this  is  subsequently  reduced  by  the  nitrous 
acid  formed  by  the  spantaneous  decomposition  of  the  act-nitro¬ 
compound,  loss  of  1  mol.  of  water  taking  place  simultaneously. 

F.  B. 

Constitution  of  the  Desaurins.  C.  Kelber  and  A.  Schwarz 
( Ber .,  1912,  45,  137 — 147). — By  the  interaction  of  carbon  disulphide, 
potassium  hydroxide,  and  ketones  of  the  type  R’COCH2’R,  Meyer 
(Abstr.,  1888,  484;  1890,  1144  ;  1892,  340,  1127)  obtained  a  number 
of  desaurins,  to  which  he  ascribed  the  constitution  : 

R-CO‘CR:C<g>C:CR-CO-R  (R  =  aryl). 

This  formula  has  now  been  confirmed  by  the  synthesis  of  similarly 
constituted  desaurins  (II)  by  the  removal  of  hydrogen  sulphide  from 
2  mols.  of  the  aryl  /3/3-dithiolvinyI  ketones  of  the  formula  I : 

(I)  R-C0-CH:C(SH)2  =  (II)  R-CO-CH:C<g>C:CH-COR  +  H2S. 

A  number  of  desaurins  of  the  type  R’CO'CMelC^g^CI  CMe'COR 

have  also  been  prepared  by  heating  aryl  ethyl  ketones,  R'COEt,  with 
carbon  disulphide  and  finely-powdered  potassium  hydroxide. 

The  compound,  COPh’CHICISgICICH’COPh,  is  obtained  in  small 
yield  by  heating  phenyl  /3/3-dithiolvinyl  ketone  (Kelber,  Abstr.,  1910, 
i,  390)  at  100°.  It  is  also  produced  together  with  carbon  oxysulphide, 
benzophenone,  and  benzoyl  sulphide  by  rapidly  heating  the  dibenzoyl 
derivative  of  the  ketone  ( loc .  cit.)  either  alone  at  210°,  or  in  solvents 
of  high  b.  p.,  such  as  ethyl  benzoate  or  acetophenone.  It  crystal¬ 
lises  from  ethylene  dibromide  in  yellow,  rectangular  prisms,  m.  p. 
212 — 214°  (decomp.),  and  dissolves  in  strong  sulphuric  acid,  yielding 
orange-red  solutions  having  an  intense  green  fluorescence. 
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The  lead  salt  of  phenyl  /?/?-dithiolvinyl  ketone,  C9H6OS2Pb,  is  a 
heavy,  reddish-brown  powder;  the  mercuric  salt,  C18H1402S4Hg,  is 
soluble  in  organic  solvents,  and  crystallises  from  toluene  in  orange 
needles,  which  have  m.  p.  185 — 190°  (decomp.),  with  previous  darken¬ 
ing  at  130 — 140°.  When  heated  in  solvents  of  high  b.  p.,  both  the 
lead  and  mercuric  salts  are  decomposed  with  the  formation  of  metallic 
sulphide  and  the  above-mentioned  desaurin. 

The  monothiour  ethane,  COPh*C2H2S2,CO*NHPh,  obtained  from 
phenyl  /?/?-dithiolvinyl  ketone  and  phenylthiocarbimide  in  benzene 
solution,  crystallises  in  slender  needles,  m.  p.  94°  (decomp.),  and  when 
carefully  heated  gives  a  small  yield  of  the  corresponding  desaurin. 

The  compound,  (C^HgS’CO’CHIO)^,  may  be  prepared  from 
a-thienyl  /?/?-dithiolvinyl  ketone  (Abstr.,  1911,  i,  740)  by  methods 
similar  to  those  employed  in  the  case  of  the  preceding  desaurin.  It 
crystallises  in  moss-like  aggregates  of  slender,  yellow  needles,  which 
decompose  at  260°  with  previous^darkening,  and  yields  with  sulphuric 
acid  deep  red  solutions  having  a  green  fluorescence. 

The  mercuric  salt  of  a-thienyl  /3/3-dithiol vinyl  ketone,  C7H4OS3Hg, 
is  obtained  from  mercuric  chloride  and  the-  ketone  in  alcoholic 
solution. 

The  thiourethane ,  C4H3S,CO,C2H2S2,CO*NHPh,  prepared  from  the 
ketone  and  phenylthiocarbimide,  decomposes  at  80°. 

The  desaurin  from  jt?-tolyl  /3/?-dithiol vinyl  ketone  ( loc .  cit.)  crystallises 
in  yellow,  rectangular  prisms. 

The  compound,  COPh’CMe.’CiS^C.'CMe'COPh,  prepared  by  heating 
phenyl  ethyl  ketone  with  carbon  disulphide  and  potassium  hydroxide, 
crystallises  in  lustrous,  golden-yellow  leaflets,  m.  p.  225°;  the  compound, 
(C6H4Me,CO,CMe!C)2S2,  from  jt?-(?)tolyl  ethyl  ketone  in  strongly 
refractive,  yellow  needles,  m.  p.  283 — 265°.  The  compound, 
(C4H3S-00‘CMe:C)2S2, 

from  a-thienyl  ethyl  ketone  forms  yellow  needles,  m.  p.  258 — 260° ; 
the  compound,  (C10H7*CO,CMe!C)2S2,  from  ^-naphthyl  ethyl  ketone 
crystallises  in  yellow  leaflets,  which  have  m.  p.  264°,  and  decompose 
at  268—269°.  F.  B. 

The  Simplest  Thiopyronine.  Friedrich  Kehrmann  and  L. 
Lowy  (Her.,  1912,  45,  290 — 292). — The  chloride  of  the  simplest 
thiopyronine,  3  :  6 -diaminothioxanthinium  chloride  (annexed  formula)  is 
obtained  in  small  yield  by  the  addition  of  a 
glacial  acetic  acid  solution  of  di-p-acetyl- 
aminodiphenylmethane  to  a  solution  of 
2  flowers  of  sulphur  in  faming  sulphuric  acid 
at  a  temperature  not  exceeding  10°,  and 
subsequent  hydrolysis  of  the  resulting  3  :  6- 
diacetylaminothioxanthinium  sulphate  (not  isolated).  It  crystallises 
from  alcohol  in  metallic  green  needles  or  prisms,  which  yield  scarlet-red 
solutions  having  a  greenish-yellow  fluorescence.  The  carbonate, 
acetate,  iodide,  dichromate,  and  also  the  nitrate,  crystallising  in  scarlet- 
red  needles,  are  described ;  the  platinichloride,  (C13HuN2SCl)2PbCl4, 
was  analysed. 

Elimination  of  one  of  the  amino-groups  from  the  preceding  chloride 


NH 


/\^\/\ 

I  I  I  b 
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by  successive  treatment  with  nitrous  acid  (l  mol.)  and  alcohol  results 
in  the  formation  of  apo thiopyronine  ( 3-aminothioxanthinium )  chloride , 
OH 

NH2,C6H3<^g^,j^>CfiH4,  which  was  converted  into  a  red,  crystalline 
nitrate  and  platinichloride,  (C13H10NSCl)2PtCl4.  F.  B. 


[Preparation  of  Ketonaphthathiophen.]  Kalle  <fe  Co. 
(D.R.-P.  239093). —  Derivatives  of  o-carboxynaphthylthiolacetic  acids 
yield  valuable  dyes,  and  the  following  series  of  compounds  have  been 
prepared:  a-Naphtbylamine-2-sulphonic  acid  is  converted  by  diazotisa- 
tion  and  subsequent  treatment  with  copper  sulphate  and  potassium 
cyanide  into  sodium  l-cyanonaphthalene-2-sulphonate,  leaflets,  which 
furnishes  an  acid  chloride,  long  needles  or  prisms,  m,  p.  143°;  this 
when  reduced  with  zinc  dust  in  sulphuric  acid  solution  and  treated  with 
chloroacetic  acid  yields  a  mixture  of  l-cyanonaphthalene-2-thiolacetic 
acid  and  \  -carboxynaphthalene-2-thiolacetic  acid,  which  can  be  separated 

by  fractional  crystallisation  from  water, 
|— \/-S-v  when  the  acid  is  obtained  in  long,  colourless 

j  \ _ j  yCH,C02H  needles,  m.  p.  93°  and  (when  anhydrous) 

\  I  MXK  127—128°. 


Ketonaphth  thiophencarboxylic  acid  (an¬ 
nexed  formula),  colourless  aggregates,  is  obtained  by  the  fusion  of  the 
foregoing  mixture  with  sodium  hydroxide,  and  is  converted  by 
treatment  with  mineral  acids  into  naphthoxythiophen,  glistening,  grey 
crystals,  m.  p.  118 — 119°.  F.  M.  G.  M. 


[Preparation  of  Indigoid  Compounds.]  Kalle  &  Co.  (D.R.-P. 
239916). — When  indoxyl,  oxythionaphthens,  or  compounds  of  the  same 
type  (2  mols.)  are  condensed  with  a  dialdehyde  or  diketone  (1  mol.^, 
substances  are  obtained  having  the  general  formula  : 

c6h4<x^>c:cr'*r-cr":c<y^>c6h4, 

where  R  is  a  hydrocarbon  ;  R',  R"  hydrogen  or  hydrocarbon 
residues  ;  X  and  Y  alike  or  different  atoms  or  groups,  such  as  sulphur, 
oxygen  or  the  imino-group. 

The  yellow,  crystalline  compound, 

caH4<?°>c:cH-c8H4-cH:o<?°>o6H(. 

was  prepared  from  ketothionaphthen  (2  mols.)  and  terephthalaldehyde 
(1  mol.),  whilst  the  analogous  compound  obtained  from  the  bisulphite 
derivative  of  glyoxal  (1  mol.)  forms  brownish-yellow  needles.  The 
ketothionaphthens  can  be  replaced  by  indoxyls  in  these  reactions. 

F.  M.  G.  M. 


[Preparation  of  “  Dihalogendimethylthioindigos.”]  Kalle 
&  Co.  (D.R.-P.  239094), — The  symmetrical  “  dihalogendimethylthio- 

indigos  ”  of  the  annexed  general  formula 
(where  R  is  a  halogen  atom  and  R'  a 
methyl  group,  or  vice  versa)  are  of 
technical  value,  and  in  this  connexion 
the  following  compounds  have  been 
prepared. 


ORGANIC  CHEMISTRY. 


i.  209 


b-Chloro-3-amino-o-toluic  acid,  needles  (prepared  by  the  reduction  of 
the  corresponding  chloronitrotoluic  acid),  when  diazotised,  xantho- 
genated,  and  treated  with  chloroacetic  acid,  yields  b-chlorophenyl-3- 
methyl-2-carboxyphenylthiolacetic  acid,  colourless  needles,  which  on  fusion 
with  sodium  hydroxide  furnishes  6-chloro-3-hydroxy-4:-methyl-(l)-thio- 
naphthen-o-carboxylic  acid,  and  subsequently  on  treatment  with  mineral 
acid,  Q-chloro-3-hydroxy-4:-methyl-(\)-thionaphthen,  glistening,  colourless 
needles. 

The  reaction  is  stated  to  be  applicable  to  other  halogenated  nitro- 
toluic  acids.  F.  M.  G.  M. 


[Preparation  of  “  Naphthioindigo.”]  Kalle  &  Co.  (D.R.-P. 
240118). — “  N aplithioindigo"  (formula  I)  is  prepared  as  follows: 


2-amino-3-naphthoio  acid  is  diazotised  and  converted  successively  into 

2- thionaphthol-3- carboxylic  acid,  a  yellow  powder,  m.  p.  275 — 276°,  and 

3- carboxynaphthyl-2-thiolacetic  acid  (II),  a  colourless,  crystalline  powder, 

m.  p.  203°;  this  when  treated  with  alkali  or  acetic  anhydride  yields 
3-Jceto-(\)-thioanthren,  and  by  subsequent  oxidation  with  potassium 
ferricyanide  the  foregoing  “  naphthioindigo.”  F.  M.  G.  M. 


Bromo-derivatives  of  the  Alkaloids  of  Peganum  harmala 
and  their  Basic  Derivatives.  V.  Hasenfratz  ( Compt .  rend,  1912, 
154,  215—217.  Compare  Fischer,  Abstr.,  1889,  730  ;  1898,  i,  160). 
— On  treating  harmaline,  harmine,  apoharmine,  and  methylrqooharmine 
with  bromine  in  acetic  acid,  the  hydrobromides  of  the  corresponding 
monobromo-derivatives  are  obtained.  Bromoharinaline ,  C13H13ON2Br, 
crystallises  in  colourless,  slender  needles,  m.  p.  195° ;  the  hydro¬ 
chloride  and  plalinichloride  are  yellow.  In  the  case  of  harmine,  two 
isomeric  compounds  are  formed,  and  may  be  separated  by  heating  the 
hydrobromides  at  50°,  bromoharmine  hydrobromide  alone  fusing  at  this 
temperature.  Bromoharmine,  C13HnON2Br,  occurs  in  orthorhombic 
prisms,  m.  p.  275°;  the  salts  crystallise  from  alcohol,  but  form  jellies 
with  water.  isoBromoharmine  crystallises  in  long  needles,  m.  p.  203°, 
and  its  salts  crystallise  from  water  ;  the  plalinichloride  is  orange-red. 
Bromoa.foharm.ine ,  C8HyN2Br,  crystallises  in  long  needles,  m.  p.  229°, 
and  bromomethyl&foharjnine,  C9H9N2Br,  in  needles,  m.  p.  196°. 

On  brominating  harmine  in  presence  of  sulphuric  acid,  and  sus¬ 
pending  the  product,  Fischer’s  supposed  tetrabromide,  in  hot  dilute 
alcohol,  slender  needles  of  dibromoharrnine  monohydrobromide  are 
obtained ;  when  treated  with  ammonia  this  gives  dibromoharrnine, 
C13Hi0ON2Br2,  m.  p.  209°.  Fischer’s  compound  appears  to  be  the 
dihydrobromide  of  this  base.  W.  O.  W. 

Preparation  of  a  Compound  of  Codeine  with  Diethyl- 
barbituric  Acid.  Knoll  &  Co.  (D.R.-P.  239313). — Codeine 
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diethylbarbiturate ,  prisms,  m.  p.  85°,  is  readily  prepared  by  mixing 
molecular  proportions  of  codeine  and  diethylbarbituric  acid  (veronal) 
in  aqueous  or  alcoholic  solution,  or  by  intimately  mixing  codeine 
hydrochloride  with  sodium  diethylbarbiturate  in  the  absence  of 
solvents.  F.  M.  G.  M. 

Degradation  of  Sparteine.  Formation  of  a  Hydrocarbon : 
Sparteilene.  Charles  Moureu  and  Amand  Valeur  ( Compt .  rend., 
1912,  154,  161 — 163.  Compare  Abstr.,  1908,  i,  43,  44,  563). — When 
methylhemisparteine  is  treated  with  methyl  iodide,  the  product  has  the 
composition,  C15H22N2Me2I,  but  appears  to  consist  of  a  mixture  of  at 
least  two  isomerides.  On  treatment  with  silver  oxide,  it  gives  a 
quaternary  ammonium  base,  which,  on  heating  in  a  vacuum,  yields 
inactive  dimethylhemisparteilene,  C15H21NMe2,  b.  p.  201 — 202°/27"5  mm. 
This  substance  forms  a  methiodide  and  a  quaternary  hydroxide  3  the 
latter  decomposes  at  75°  in  a  vaeuum,  giving  trimethylamine  and 
sparteilene,  C15H20.  The  new  hydrocarbon  is  a  colourless,  odourless, 
optically  inactive  liquid,  b.  p.  157 — 159°/18  mm.,  showing  a  molecular 
refraction  corresponding  with  the  existence  of  six  ethylenic  linkings. 
Its  production  with  trimethylamine,  taken  in  conjunction  with  the 
formation  of  methylsparteilene  and  trimethylamine  from  dimethyl- 
sparteine,  is  sufficient  to  establish  the  symmetrical  character  of  the 
sparteine  molecule.  Oxidation  of  sparteilene  by  means  of  potassium 
permanganate  leads  to  the  formation  of  an  acid,  C10H10O5,  m.  p. 
300 — 305°  on  the  Maquenne  block.  W.  O.  W. 

Strychnos  Alkaloids.  XIV.  Derivatives  and  Decomposition 
Products  of  Brucinolon  e.  Decomposition  of  Dihy drobrucinonic 
Acid  into  isoBrucinolone  and  Glycollic  Acid.  Hermann  Leuchs 
and  J.  F.  Brewster  ( Ber .,  1912,  45,  201 — 221.  Compare  Abstr., 
1908,  1,  563  3  1909, 1,  253,  954). — For  the  preparation  of  brucinolone, 
brucine,  dissolved  in  acetone,  was  oxidised  by  potassium  permanganate, 
whereby  brucinonic  and  dihydrobrucinonie  acids  were  obtained.  The 
two  acids  are  difficult  to  separate  completely.  Brucinolic  acid  was 
obtained  by  reduction  of  brucinonic  acid  (containing  some  dihydro- 
brucinonic  acid).  This  latter  acid  appears  to  be  formed  even  when 
the  most  carefully  purified  keto-acid  is  reduced,  and  the  authors  have 
come  to  the  conclusion  that  it  is  stereoisomeric  with  brucinolic  acid, 
since  they  were  also  able  to  show  that  the  two  acids  are  similarly 
affected  by  sodium  hydroxide.  Since  dihydrobrucinonie  acid  is  formed 
by  the  direct  oxidation  of  brucine,  it  follows  that  the  latter  must 
contain  a  secondary  alcoholic  group. 

For  the  conversion  of  brucinolic  acid  into  brucinolone,  the  authors 
recommend  the  use  of  normal  sodium  hydroxide  (1|  mols.  instead  of 
l^mols.  previously  employed).  The  m.  p.  of  brucinolone  is  now  given 
as  about  270°,  and  |_a]o  —  34’7°.  The  latter  value  is  somewhat 
dependent  on  concentration  and  source  of  light  used. 

By  means  of  ice-cold  nitric  acid  (D  1*4),  brucinolone  was  converted 
into  nitrobisapomethyldehydrobrucinolone,  which  forms  orange-coloured 
leaflets. 

Bisapomethylbrucinolone  (bisdemethylbrucinolone  of  Abstr.,  1909, 
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i,  954)  was  converted  into  the  triacetate  by  treatment  with  acetic 
anhydride  and  sodium  acetate.  It  crystallises  in  colourless  leaflets, 
m.  p.  260 — 261°. 

In  brucinolone  hydrate  I.  (in  which  the  -N-CO“  of  brucinolone  is 
supposed  to  have  been  transformed  into  -NH  H02C~),  the  presence  of 
the  imino-group  has  been  proved  by  the  regeneration  of  brucinolone 
by  the  action  of  heat  on  the  hydrate  I.,  and  by  tbe  formation  of  a 
derivative  when  treated  with  phenylcarbimide.  The  latter  is  a  non- 
crystallisable,  amorphous,  white  powder,  m.  p.  192°  (decomp.)  after 
previous  softening.  The  presence  of  the  carboxyl  group  is  shown  by 
thensolation  of  the  hydrochlorides  of'  the  methyl  ester,  m.  p.  189 — 190° 
(decomp.),  and  of  the  ethyl  ester,  m.  p.  181°  (decomp.). 

The  isolation  of  a  by-product,  C21H2406N2,  during  the  action  of 
sodium  hydroxide  on  brucinolic  acid  has  been  previously  described 
(Abstr.,  1909,  i,  954).  This  substance  when  heated  with  5xV-hydro- 
chloric  acid  yields  a  hydrochloride ,  which  is  completely  melted  at  255° 
after  previous  gas  evolution.  The  free  base  obtained  from  this,  which 
has  been  named  brucinolone  hydrate  II.,  separates  from  water  with  vary¬ 
ing  amounts  of  water  of  crystallisation.  It  has  m.  p.  240°  (decomp.), 
after  softening  at  190°.  It  differs  from  the  hydrate  I.  in  possessing 
less  tendency  to  lose  water.  When  the  by-product,  C21R2406N2,  is 
heated  with  sodium  hydroxide,  brucinolone  is  formed. 

In  order  to  gain  further  insight  into  the  oxidation  products  of 
brucine,  brucinolone  acetate  (m.  p.  253 — 254°)  was  prepared  by  heating 
brucinolone  with  acetic  anhydride  and  sodium  acetate.  This  was 
oxidised  in  acetone  solution  by  potassium  permanganate.  In  this 
manner  an  acid,  C23H2409N2,  was  isolated,  which  gave  a  brownish-red 
coloration  with  alcoholic  ferric  chloride,  and  thus  appears  to  be  a  keto- 
acid.  When  heated,  it  softens  at  120°,  melts  at  about  160°  (decomp.), 
then  solidifies,  becoming  yellow  at  240°,  and  melting  again  at  about 
275°.  When  heated  during  ten  minutes  at  160 — 18u°,  it  evolves 
carbon  dioxide  and  leaves  a  neutral  substance,  C20H24O7N2,  which  has 
m.  p.  about  281°.  During  the  oxidation,  a  neutral  product,  C23H2206N2 
(m.  p.  about  312°),  is  also  formed. 

By  the  action  of  normal  sodium  hydroxide  (1^  mols.)  on  dihydro- 
brucinonic  acid,  glycollic  acid  was  obtained  together  with  iso  brucinolone. 
The  latter  forms  yellow  crystals,  m.  p.  308°  (decomp.),  and  has 
[a]u  +26 '9°  in  glacial  acetic  acid  solution.  H.  W. 

Action  of  Acetic  Anhydride  on  Some  Benzylideneanthr- 
anilic  Acids.  John  B.  Ekeley  and  Paul  M.  Dean  ( J .  Amer.  Chem. 
Soc.,  1912,  34,  161  — 164). — The  products  of  the  condensation  of 
anthranilic  acid  with  aromatic  aldehydes  (compare  Wolf,  Abstr.,  1911, 
i,  735)  react  with  acetic  anhydride  to  form  a  series  of  oxazines  which 
are  crystalline,  very  stable,  and  usually  colourless. 

Benzylideneanthranilic  acid,  m.  p.  126°,  yields  \-keto-i-acetyl-3-phenyl- 

QQ _ Q 

dihydro-2  :  i-benzoxazine,  C6H4<^  i  ,  m.  p.  108°,  which  when 

IN  AC'UJlLxiI 

heated  with  hydrochloric  acid  is  decomposed  into  benzaldehyde 
and  acetylanthranilic  acid.  m-NItrobenzylideneanthranilic  acid,  m.  p. 
202°,  and  y>-nitrobenzylideneanthranilic  acid,  m.  p.  164°,  yield  1  -keto- 
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4- acetyl-3-m -  and  - p-nitrophenyldihydro-2  :  i-benzoxazines,  m.  p.  192°  and 
199°  respectively.  When  p-hydroxybenzylideneanthranilic  acid,  m.  p. 
207°,  is  heated  with  acetic  anhydride,  l-ketoA-acetylS-p-acetoxyphenyl- 
dihydro-2  :  i-benzoxazine,  m.  p.  148°,  is  produced.  Salicylidene- 
anthranilic  acid,  m.  p.  195°,  similarly  gives  l-keto-i-acetyl-3-o-acetoxy- 
phenyldihydro-'2 :  i-benzoxazine,  m.  p.  162°.  Vanillylideneanthranilic 
acid,  m.  p.  170°,  crystallises  in  lemon-yellow  needles,  and  when  heated 
with  acetic  anhydride  yields  l-Jceto- i-acetyl-3 -^-hydroxy -m-methoxy- 
phenyldihydro-2  :  i-benzoxazine,  m.  p.  184°,  which  forms  pale  straw- 
coloured  needles.  E.  G. 

Thiazines.  Richard  Mohlau,  Heinrich  Beyschlag,  and  H. 
Kohres  (Ber. .  1912,  45,  131 — 137.  Compare  Abstr.,  1910,  i,  337). — 
The  authors  have  repeated  the  work  of  Kehrmann  and  Steinberg 
(Abstr.,  1911,  i,  1034),  and  agree  with  them  that  the  dinitrophen- 
thiazine,  obtained  by  the  interaction  of  picryl  chloride  and  o-amino- 
thiophenol,  has  the  constitution  originally  ascribed  to  it  by  Kehrmann 
and  Schild  (Abstr.,  1900,  i,  61).  The  synthesis  of  the  isomeric 
2  :  4-dinitrophenthiazine  is  also  described. 

Di-o-aminodiphenyl  disulphide  is  best  prepared  by  reducing  di-o-nitro- 
diphenyl  disulphide  (Blanksma,  Abstr.,  1901,  i,  460)  with  hydrazine 
hydrate  in  alcoholic  solution. 

The  dibenzoyl  derivative,  (NHBz*C6H4)2S2,  crystallises  in  pale  yellow 
needles,  m.  p.  141°,  and  is  reduced  by  aqueous  sodium  sulphide  to 
o-benzoylaminophenyl  mercaptan ,  which  reacts  with  picryl  chloride  in 
the  presence  of  sodium  acetate,  yielding  trinitrophenyl  o-benzoylamino¬ 
phenyl  srdphide,  NHBz*C6H4,S,C6H2(N02)3.  The  latter  compound 
crystallises  in  yellow  prisms,  m.  p.  169°,  and  when  boiled  with  sodium 
hydroxide  in  aqueous  alcoholic  solution  is  converted  into  2  :  4 -dinitro- 
phenthiazine  (annexed  formula),  which  crystallises 
in  almost  black,  lustrous  prisms,  m.  p.  218° 
i2  (appearing  reddish-brown  by  transmitted  light), 
dissolves  in  alcoholic  sodium  hydroxide,  yielding 
bluish-violet  solutions,  and  on  reduction  with 
stannous  chloride  and  hydrochloric  acid  is 
converted  into  2  :  4 -diaminophenthiazine  stanni chloride, 

4C6H4<^>C6H2(NH2,HCl)2,SnCl4. 

This  forms  brownish-yellow  needles,  and  is  oxidised  by  ferric  chloride 
in  alcoholic  solution  in  the  presence  of  hydrochloric  acid  to  2  : 4 -di- 

aminophenazthionium  chloride ,  C6H4<CsgQj^C6H2(NH2)2.  The  ferri- 

chloride,  C12H10N3SCl4Fe,H2O,  forms  greenish-black,  microscopic  crys¬ 
tals,  which  lose  their  water  of  crystallisation  at  110°;  the  platini - 
chloride ,  chromate,  carbonate,  and  the  thiazonium  base  itself  are 
briefly  mentioned. 

Kehrmann  and  Steinberg’s  1  : 3-dinitrophenthiazine  has  m.  p.  187°. 

F.  B. 

Decomposition  of  Alkylidenehydrazines.  Nicolai  M.  Kijner 
(/.  Russ.  Rhys.  Chem.  Soc.,  1911,  43,  1554 — 1562). — The  author  has 
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obtained  by 


been  able  to  pass  from  carone  through  carylidenehydrazine  to  carane 
(compare  Abstr.,  1911,  i,  1028),  the  hydrocarbon  thus  obtained  being 
structurally  identical  with  that  prepared  from  pulegone,  but  exhibiting 
a  laevo-  instead  of  a  dextro-rotation. 

/-Y  7 . ,  .  .  .  .GH-C(:N-NH>CHMe 

(Jarylidenehydrazine,  UMe2<^^ _ _ _  1^. 

the  action  of  hydrazine  hydrate  on  carone,  is  a  viscous  liquid,  b.  p. 
131°/20  mm.,  D?  0-9683,  nD  1-5082,  [a]D  +375-7—378-8°  (absolute 
alcohol).  Its  thioureide,  NHPh*CS*NH*  NIC10H16,  forms  hexagonal 
plates,  m.  p.  100  — 101°.  Hydrolysis  of  carylidenehydrazine  by  either 
boiling  dilute  sulphuric  acid  or  hydrochloric  acid  at  the  ordinary 
temperature  yields  a  product  showing  all  the  physical  properties  of 
carvenone  with  the  exception  of  a  slight  lsevo-rotation,  apparently  due 
to  admixture  of  a  small  quantity  of  an  intermediate  compound  in  the 
hydrolysis. 

1  -Carane,  C10H18,  has  b.  p.  169— 169-5°/761  mm.,  Dj?  0-8411, 
nD  1-4569,  [a]0  —  47*06°,  is  very  stable  towards  permanganate,  and 
combines,  with  generation  of  heat,  with  halogen  hydracids  and 
bromine.  The  bromo- derivative,  C10H19Br,  obtained  by  the  action  of 
hydrobromic  acid,  has  DJf  1*1774,  nD  1  *49 10,  [a]D  -  6-40°,  and  yields 
A8(9,-m-menthene  and  A3(8,-m-menthene  in  the  same  way  as  dt-carane 
( loc .  cit.).  T.  H.  P. 


Refutation  of  Bulow’s  Views  Concerning  Pyrazoline- 
carboxylic  Acids.  Eduard  Buchner  ( Ber .,  1912,  45,  117 — 121). — 
Many  arguments  are  advanced  to  disprove  Bulow’s  view  (this  vol., 
i,  134)  that  a  mixed  azine,  CHXIN*NICX'CH2X,  not  a  pyrazoline 
CX-CHX 

derivative,  I  ,  is  produced  by  the  action  of  ethyl  diazo- 

acetate  on  an  unsaturated  ester  of  the  type  CHXICHX  (X  =  C02Et). 

C.  S. 


Derivatives  and  Decomposition  Products  of  Methyl  Methoxy- 
benzoylacetates.  Andre;  Wahl  and  C.  Silberzweig  {Bull.  Soc. 
Chim.,  1912,  [iv],  11,  61 — 69). — The  methoxybenzoylacetates  are 
convertible  into  a/3-diketonic  esters,  and,  as  these  may  react  with  various 
reagents  giving  compounds  identical  with  those  obtainable  from  the 
initial  /3-ketonic  esters,  the  following  compounds  have  been  prepared 
and  characterised  so  that  they  may  be  readily  identified. 

Methyl  a-oximino-o-methoxybenzoylacetate, 

OMe  •  C6H4*  CO  C(NOH)  •  C02Me, 

m.  p.  146 — 147°,  produced  by  the  action  of  nitrous  acid  on  the 
(3- ketonic  ester  in  acetic  acid,  crystallises  from  ether.  The  original 
ester  reacts  with  phenylhydrazine  to  form  Tahara’s  l-phenyl-3-o- 

methoxyphenyl-5-pyrazolone,  PhN<^  <~>^6,m.  p.  133 — 134°, 

yellow  needles,  and  with  jo-nitrophenylhydrazine  to  form  1-p -nitro- 
phenyl-3-o-methoxyphenyl-5-pyrazolone,  m.  p.  217 — 218°,  brown  needles. 
Methyl  a-phenylhydrazonoazo-o-methoxybenzoylacetate, 
0Me-C6H4-C0-C(:N-NHPh)*C02Me, 
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m.  p.  138 — 139°,  obtained  by  the  action  of  benzenediazonium  chloride 
on  the  ester  in  the  cold,  forms  yellow  crystals  from  alcohol,  and  reacts 
with  phenylhydrazine  to  form  ±-phenylhydrazono-\-phenyl-3-o-methoxy- 
phenyl-5-pyrazolone,  m.  p.  139°,  orange  crystals,  and  with  p-nitrophenyl- 
hydrazine  to  form  4:-phenylhydrazono-l-p-nitrophenyl-3-o-rnethoxyphenyl- 
5 -pyrazolone,  m.  p.  200°,  red  crystals,  from  pyridine. 

Methyl  p-nitrophenylhydrazono-o methoxybenzoylacetate,  m.  p.  170°, 
obtained  by  the  action  of  the  sodium  derivative  of  p-nitrophenylnitroso- 
amine  on  the  /3-ketonic  ester,  forms  yellow  cryi-tals,  and  reacts  with 
phenylhydrazine  to  give  \i-p-nitrophenylhydrazono-\-phenyl-3-o-methoxy- 
phenyl-h -pyrazolone,  m.  p.  267°,  red  crystals. 

Methyl  oximino-m-methoxybenzoylacetate,  m.  p.  115 — 116°,  forms 
colourless  needles  from  ether  and  light  petroleum,  and  on  treatment 
with  phenylhydrazine  gives  \-oximino-\-phenyl-3-m-methoxyphenyl-h- 
pyrazolone,  m.  p.  157°,  which  forms  red  crystals  from  acetic  acid. 

Methyl  phenylhydrazono-m-methoxybenzoylacetate,  m.  p.  72 — 73°, 
forms  yellow  crystals;  the  free  acid,  m.  p.  118 — 120°,  forms 
yellow  needles.  Methyl  p-nitrophenylhydrazono-m-methoxybenzoylacetate, 
m.  p.  155 — 156°,  crystallises  in  yellow  needles.  l-Phenyl-3-m-methoxy- 
phenyl-5 -pyrazolone,  m.  p.  124°,  forms  pale  yellow  crystals.  4 -Phenyl- 
hydrazono-\-phenyl-3-m-methoxyphenyl-5-pyrazolone,va.  p.  137°,  and  the 
corresponding  4-p -nitrophenylhydrazone,  m.  p.  235°,  both  form  red 
crystals. 

Methyl  oximinoanisoylacetate,  m.  p.  154°,  forms  colourless  crystals 
from  boiling  methyl  alcohol. 

Methyl  phenylhydrazonoanisoylacetate,  m.  p.  121 — 122°,  forms  orange 
crystals  ;  the  free  acid,  m.  p.  149 — 150°,  is  yellow.  The  acetyl  deriv¬ 
ative  of  the  ester  has  m.  p.  116°,  crystallises  in  colourless  needles,  and 
on  reduction  furnishes  some  acetanilide,  whence  it  is  believed  to  have 
the  constitution  0Me,C6H4,C0,C(^N*NPhAc)*C02Me  (compare  Auwers, 
Abstr.,  1909,  i,  222). 

Methyl  p  nitrophenylhydrazonoanisoylacetate,  m.  p.  175°,  forms  yellow 
crystals ;  the  free  acid,  m.  p.  236 — 238°,  is  also  yellow,  but  dissolves 
in  alkalis  with  an  intense  red  colour. 

\-Phenyl-3-p-melhoxyphenyl-5 -pyrazolone  has  m.  p.  137 — 138°;  the 
4-occimwo-derivative,  m.  p.  244°,  forms  red  crystals,  p -Nitrophenyl- 
3-p-methoxyphenyl-h-pyrazolone,  m.  p.  204 — 205°,  is  brown.  4 -Phenyl- 
hydrazono-l-phenyl-3-p-methoxyphenyl-5-pyrazolone,  m.  p.  177°,  is  red; 
the  corresponding  p -nitrophenylhydrazone,  in.  p.  213 — 214°,  separates 
from  acetic  acid  in  violet  crystals,  and  the  isomeric  4 -phenylhydrazono- 
1  -p-nitrophenyl-3-p-methoxyphenyl-b -pyrazolone,  m.  p.  239°,  is  red. 

The  methoxybenzoylacetic  esters  are  hydrolysed  by  boiling  with  20% 
sulphuric  acid  into  the  corresponding  o-,  m-,  and  p-methoxyaceto- 
phenones.  The  semicarbazone  of  m-methoxyacetophenone  has  m.  p. 
195 — 197°  (compare  Klages,  Abstr.,  1904,  i,  45)  and  that  of  the 
p-compound  melts  at  197°.  T.  A.  H. 

Quinazolines.  XXVIII.  4-Quinazolone-2-phthalones  and 
Certain  of  their  Derivatives.  Marston  T.  Bogert  and  Michael 
Hejdelberger  (J.  Amer.  Chem.  Soc.,  1912,  34,  183 — 201). — An 
account  is  given  of  certain  phthalones  obtained  by  the  action  of 
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phthalic  anhydride  on  2-methyl-4-quinazolone  (2-methyl-4-hydroxy- 
quinazoline)  and  its  derivatives.  These  compounds,  like  the  quino- 
phthalones,  behave  as  yellow  dyes,  but  are  inferior  to  the  latter 
in  tinctorial  power. 

4- Quinazolone-2-phthalone  [^-hydroxyquinazoline  -  2-phthalone,  2 -in- 
dandionyl-k-quinazolone,  or  fi-(4:'-quinazolonyl-2')-diketohydrindene ], 

^>C-ChOo6H4,  m.  p.  318°  (eorr.),  obtained  by  heating  a 
CU"  JN  lx  OU 

mixture  of  2-metbyl-4-quinazolone  and  phthalic  anhydride  to  about 
200°,  forms  pale  yellow,  prismatic  needles  or  hexagonal  plates,  and 
when  heated  above  200°  sublimes  in  woolly  masses  of  minute  needles. 
In  one  experiment  in  which  a  large  excess  of  phthalic  anhydride  was 
used,  on  extracting  the  reaction  product  with  hot  water,  2 -methyl- 
A-quinazolone  phthalate  was  obtained,  which  crystallises  in  pale  yellow, 
fluorescent  needles  with  1H20  ;  the  anhydrous  salt  has  m.  p.  171° 
(corr.).  The  di-sodium,  salt  of  the  phthalone  is  orange-red,  whilst  the 
mono-sodium  and  silver  salts  are  pale  yellow.  On  reducing  the 
phthalone  with  zinc  dust  and  sodium  hydroxide,  4:-quinazolone-2- 


,N=C—  CH-CH, 

hydrindone,  C6H4<CQ  •  h  1 


C6H4 


is  obtained,  which  forms  olive- 


yellow,  microscopic  crystals,  sublimes  above  160°,  and  melts  at  about 
328°  (decomp.).  When  the  phthalone  is  heated  with  aniline  in 
presence  of  zinc  chloride,  the  anil, 


<?GH4  XT 

CONtK  °  <^'C(NPh)  6  4’ 

m.  p.  284 — 285°  (uncorr.),  is  produced,  which  crystallises  in  brilliant, 
scarlet  needles  ;  its  sodium  salt  and  compound  with  zinc  chloride  are 
described.  From  the  product  of  this  reaction,  a  small  quantity  of 
another  anil,  m.  p.  258°,  was  obtained,  which  forms  red  crystals  and 
appears  to  be  a  condensation  product  of  1  mol.  of  aniline  with  2  mols. 
of  the  phthalone.  4- Quinazolone-2-phthalonemonophenylhydrazone , 
m.  p.  about  225°  (uncorr.),  was  obtained  as  an  orange-brown,  micro¬ 
crystalline  powder.  ±-Quinazolone-2-phthalone-§-sulphonic  acid,  m.  p. 
about  355 — 360°  (uncorr.),  crystallises  in  minute  plates  or  needles  ;  its 
mono-  and  di-sodium  and  barium  salts  are  described.  Solutions  of  the 
di-sodium  salt  dye  wool  or  silk  light  yellow  shades.  By  the  action  of 
bromine  on  the  sulphonic  acid,  there  were  formed  a  di-  and  a  penta- 
bromo-2-methyl  -  4  -  quinazolone,  a  bromo  -  2  -  methyl  -  4  -  quinazolone- 
sulphonic  acid,  phthalic  acid,  and  sulphuric  acid.  Dibromo-2-methyl- 
\-quinazolone,  m.  p.  about  293°  (decomp.),  forms  masses  of  delicate, 
colourless  needles.  Pentabromo-2-methyl-^-quinazolone ,  m.  p.  about 
243*5°  (decomp.),  crystallises  in  colourless,  prismatic  needles.  Bromo- 
2-methyl-^-quinazolonesulphonic  acid,  m.  p.  285 — 286*5°  (uncorr.), 
forms  a  grey,  amorphous  solid  containing  1H20;  its  barium  salt 
crystallises  with  4^H20. 

Attempts  to  prepare  4-quinazolone-2-phthalines  by  heating  the 
ammonium  salt  of  the  phthalone  with  alcoholic  ammonia  in  sealed 
tubes  did  not  meet  with  success.  Bis-(4:-quinazolone-2)-f3-phthaline) 

CsH5ON2*OH!C<Cr?^?^C!CH*OgH6ON2,  obtained  by  heating  a 

L/6±l4 


q  2 
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mixture  of  phthalimide  and  2-methyl-4-quinazolone,  is  an  orange-brown 
substance  which  darkens  gradually  when  heated ;  its  solution  in 
dilute  acetic  acid  acts  as  a  powerful  yellow  dye.  4 -Quinazolone- 

2-fi-phthaline,  CgHgOlST^CHIC^^g^CgH^  m.p.  about  349°  (decomp.), 

is  also  produced  in  this  reaction,  and  forms  orange-brown,  microscopic 
pi  hms. 

2-Methyl-4-quinazolone  reacts  with  succinic  anhydride  with 
production  of  a  tarry  mass,  from  which  a  small  quantity  of  a  substance , 
m.  p.  274 — 277°  (decomp.),  was  isolated  in  the  form  of  thin,  colourless, 
lustrous  plates. 

Q-Nitro-4:-quinazolone-2-phthalone ,  obtained  by  heating  6-nitro- 
2-methyl-4-quinazolone  with  phthalic  anhydride  at  about  210°,  forms 
minute,  yellow  crystals  and  does  not  melt  below  355°. 

7-Acetylamino-4:quinazolone-2-phthalone,  resulting  from  the  action 
of  phthalic  anhydride  on  7-acetylamino-2-methyl-4-quinazolone, 
crystallises  in  bright  yellow,  lustrous  plates,  and  does  not  melt 
below  356°. 

N~CMe 

2- Methyl -3-ethyl- A-quinazolone,  C6H4<^  t  ,  m.  p.  67°  (corr.), 

(JO  *  JN  Hit 

obtained  by  heating  acetylanthranil  with  excess  of  an  aqueous  solution 
of  ethylamine  in  presence  of  a  little  potassium  hydroxide,  forms 
colourless,  slender  needles ;  its  platinichloride  decomposes  at  about 
229°.  In  one  experiment  in  which  potassium  hydroxide  was 
not  added,  anthranilethyl  amide,  NHEt*C(>C6H4'NHAc,  m.  p. 
139 '5 — 140  5°  (corr.),  was  isolated  in  the  form  of  transparent, 
prismatic  plates. 

Z-EthylA-quinazolone-2-phthalone,  m.  p.  198'5°  (corr.),  obtained  from 
2-methyl-3-ethyl-4-quinazolone  and  phthalic  anhydride,  forms  bright 
yellow,  lustrous,  prismatic  needles  with  a  slight  green  fluorescence. 

E.  G. 


Formation  of  Pyrimidines  by  Use  of  Nitromalonaldehyde. 
William  J.  Hale  and  Harvey  C.  Brill  (/.  Amer.  Chem.  Soc.,  1912, 
34,  82 — 94). — Hill  and  Torrey  (Abstr.,  1899,  i,  788)  have  shown  that 
nitromalonaldehyde  reacts  readily  with  primary  amines.  This  work 
has  now  been  extended  to  other  amino-compounds. 

When  carbamide  is  allowed  to  react  with  the  sodium  derivative  of 
nitromalonaldehyde  in  presence  of  a  few  drops  of  piperidine,  the  mono- 
ureide  and  5-nitro-2-hydroxypyrimidine  are  produced. 

Nitromalonaldehyde  mono-ureide,  NH2,C0,NICH*0H(N02),CH0, 
m.  p.  154°  (corr.),  forms  pale  yellow  crystals;  its  sodium  salt 
crystallises  with  3H20.  The  anil, 

NH2-C0*N:CH-CH(N02)-CH:NPh, 
m.  p.  211°  (corr.),  crystallises  in  lustrous,  red  needles.  The  oxime, 
NH2-C0-N:CH-CH(N02)-CH:]Sr0H,  m.  p.  174—175°  (corr.),  forms 
yellow  leaflets. 

5-Nitro-2-hydroxypyrimidine,  0H*C<^^.Q^p>C*N02,  m.  p.  203 ‘5° 
(corr,),  crystallises  in  small,  yellow  plates ;  the  sodium,  potassium, 
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barium,  and  silver  salts  are  described.  The  methyl  ether ,  m.  p. 
168 — 169°  (corr.),  forms  colourless  plates. 

5-Nitro-2-phenylpyrimidine,  CPh<^.Q^M>N02,  m.  p.  219°  (corr.), 

obtained  by  the  interaction  of  benzamidine  hydrochloride  and  sodium 
nitromalonaldehyde,  crystallises  in  white  plates. 

5- Nitro-2-amino pyrimidine,  N 112  ■  .  q  C  •  N  02 ,  m.  p.  236° 

(corr.),  prepared  by  the  action  of  guanidine  carbonate  on  sodium 
nitromalonaldehyde,  forms  colourless,  slender  needles,  and  when 
heated  with  solution  of  alkali  hydroxide  is  converted  into  5-nitro- 
2-hydroxypyrimidine  ;  the  acetyl  derivative, 

NHAc-C<^:^>C*N02, 

m.  p.  172-5°  (corr.),  crystallises  in  long,  colourless  needles.  AVhen 
a  small  quantity  of  potassium  hydroxide  is  added  to  a  mixture  of 
5-nitro-2-aminopjrimidine  and  carbon  disulphide  at  60°,  5  :  5 '-di- 

nitro-2  :  2'  -  dipyrimidylthio carbamide,  CS[NH*0^^.^^^>C,N02]2, 

m.  p.  230 — 231°  (corr.),  is  produced,  which  forms  a  mass  of  glistening 
leaflets. 

Nitromalonaldehyde  phenylureide,  CH0*CH(N02)’C11  IN-CONHPb, 
m.  p.  176 — 177°  (corr.),  was  obtained  by  the  condensation  of  nitro¬ 
malonaldehyde  with  phenylcarbamide.  The  corresponding  benzyl - 
ureide,  m.  p.  150 — 151°  (corr.),  and  methylureide  were  also  prepared. 

E.  G. 


Chlorides  of  Amino-acids.  Carl  Mannich  and  R.  Kuphal 
( Ber .,  1912,  45,  314 — 322). — By  the  internal  condensation  of  benzyl- 
aminoacetyl  chloride  and  of  similar  amino-acid  chlorides  in  the  presence 
of  aluminium  chloride,  the  authors  hoped  to  prepare  derivatives  of 

piJ  .'NJTT 

fsoquinoline,  CH2Ph*NH,CH2,COCl  — >-  Cf)H4<^  •  .  It  was 

vU  v  ±3  g 

found,  however,  that  the  chlorides  readily  lost  hydrogen  chloride 
even  in  the  absence  of  aluminium  chloride  with  the  formation  of 
diketopiperazines. 

Ethyl  benzyl aminoacetate,  prepared  by  the  interaction  of  ethyl 
chloroacetate  and  benzylamine,  is  a  colourless  liquid  of  aromatic  odour, 
b.  p.  153 — 154°/ 13  mm.,  and  is  readily  hydrolysed  by  hydrochloric 
acid  to  benzylaminoacetic  acid  (Mason  and  Winder,  Trans.,  1894,  07, 
187).  It  is  accompanied  by  a  substance,  which  crystallises  from 
dilute  alcohol  in  lustrous,  white  leaflets,  m.  p.  238 — 239°,  consisting 
probably  of  benzylaminoacetobenzylamide  hydrochloride, 
C7H7-NH-CH2-C0-NH*C7H7,HC1. 

The  amino-acid  is  converted  by  the  action  of  phosphorus  pentachloride 
and  acetyl  chloride  (Fischer,  Abstr.,  1905,  i,  263)  into  benzylamino- 
acetyl  chloride  hydrochloride,  C7H7,HH*CH2*C0C1,HC1,  which  forms 
slender,  white  needles,  and  when  heated  in  nitrobenzene  solution 


yields  3  :  §-diketo-\  :  4 -dibenzylpiperazine,  C7H7*N\qq#2qjj  ^>N*C7H7. 


crystallising  in  white  needles,  m.  p.  172 — 173°. 
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3-A-Methylemdioxybinzylamine ,  CH2I02!CfiH3,CB[2,NH2,  prepared  by 
reducing  piperonaldoxime  with  sodium  amalgam  and  alcohol,  the 
solution  being  maintained  continually  acid  by  the  addition  of  acetic 
acid,  is  a  colourless  liquid,  b.  p.  138 — 139°/13  mm.;  on  exposure  to  air 
it  forms  a  solid  carbonate the  hydrochloride ,  lustrous,  white  leaflets, 
has  m.  p.  227° ;  the  benzoyl  and  chloroacetyl  derivatives  crystallise  in 
slender,  white  needles,  m.  p.  117 — 118°  and  107 — 108°  respectively. 
It  reacts  with  ethyl  chloroacetate,  yielding  ethyl  3  : 4 -methylenedioxy- 
benzylaminoacetate ,  CH2I02!C6H3,CH2,NH,CH2*C02Et,  which  forms  a 
hydrochloride,  white  needles,  m.  p.  157 — 158°,  and  is  hydrolysed  by 
aqueous  potassium  hydroxide  to  the  corresponding  acid.  This  has 
m.  p.  206 — 207°,  and  is  converted  by  acetyl  chloride  and  phos¬ 
phorus  pentachloride  into  3  :  4 -methylenedioxybenzylaminoacetylchloride 
hydrochloride,  C10H11O3NCl2. 

3  :  6-Diketo- 1  : 4-(^^-(3, :  i')-methylenedioxybenzylpiperazine, 

ch,:o2:c6h3-ch2-n<°^«)>n.chs-c6h3:o:ch2, 

prepared  by  heating  the  preceding  chloride  hydrochloride  in 
nitrobenzene  solution,  forms  white  needles,  m.  p.  234 — 235°. 

Ethyl  benzylmethylaminoacetate,  C7H7*NMe  •  CH2  •  C02Et,  obtained 
from  ethyl  chloroacetate  and  benzylmethylamine,  has  b.  p.  138°/ 
13  mm.  ;  the  syrupy  hydrochloride,  the  orange  platinic/doride,  and  the 
picrate,  crystallising  in  stout,  yellow  needles,  m.  p.  122 — 123°,  are 
described.  When  hydrolysed  with  concentrated  hydrochloric  acid,  it 
yields  the  corresponding  acid,  C!10H13O2N,  which  forms  a  hydrochloride, 
sintering  at  174°,  m.  p.  180 — 181°,  and  a  chloride  hydrochloride , 
C7H7-NMe-CH2-COCl,HCl. 

The  latter  compound  reacts  with  aluminium  chloride  at  100°, 
yielding  carbon  monoxide,  formaldehyde,  and  benzylmethylamine, 
together  with  s -dibenzyldimethylmethylenediamine,  CH2(NMe*C7H7)2, 
a  pale  yellow  oil,  b.  p.  172 — 175°/8  mm.  The  constitution  of  the 
last-named  compound  has  been  established  by  its  synthesis  from 
benzylmethylamine  and  formaldehyde.  F.  B. 

Preparation  of  Halogenated  Dehydroindigotin  Salts,  their 
Nuclear  Homologues  and  Substitution  Products.  Badische 
Anilin-  &  Soda-Fabrik  (D.R.-P.  239314). — Halogenated  dehydro- 
indigotin  salts  have  previously  been  described,  and  the  preparation  of 
higher  halogenated  derivatives  is  now  recorded. 

Trichlorodehydroindigotin  acetate,  a  canary-yellow  powder,  is 
prepared  by  passing  chlorine  into  a  cooled  acetic  acid  solution  of 
dehydroindigotin  acetate  until  the  product  has  completely  separated ; 
when  nitrobenzene  is  employed  as  solvent,  a  tetrachlorodehydroindigotin 
hydrochloride  is  obtained,  whilst  under  these  conditions  indigotin 
yields  trichlorodehydroindigotin  hydrochloride  (isolated  in  the  form  of 
its  bisulphite  compound),  and  5  : 5'-dibromoindigotin  in  acetic  acid 
solution  furnishes  dichlorodibromodehydroindigotin  hydrochloride. 
Other  solvents,  such  as  acetyl  chloride  or  carbon  tetrachloride,  can  be 
employed,  and  the  formation  of  other  halogenated  indigotins  is 
discussed.  F.  M.  G.  M. 
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Action  of  Alkyloxides  and  Amines  on  Benzoyl  isoCyano- 
chloride  [Benzoylcarbylamine  Chloride].  Treat  B.  Johnson  and 
Lewis  H.  Chernoff  ( J .  Amer.  Chem.  Soc .,  1912,  34,  164 — 170). — 
Benzoylcarbylamine  chloride/ C6H5*CONICCl2,  obtained  by  Johnson 
and  Menge  (Abstr.,  1904,  i,  949)  by  the  action  of  chlorine  on  benzoyl 
thiocyanate,  is  decomposed  by  water  with  formation  of  hydrochloric 
acid,  benzamide,  and  benzoic  acid.  It  combines  with  sodium  alkyl¬ 
oxides  to  form  compounds  of  a  new  class,  the  acylimidocarbonates,  and 
reacts  with  amines  with  production  of  substituted  guanidines,  which 
yield  stable  salts  with  mineral  acids  and  are  hydrolysed  by  alkali 
hydroxide  with  formation  of  the  free  guanidines  and  benzoic  acid. 

Diethyl  benzoylimidocarbonate,  NBzIC(OEt)2,  b.  p.  93 — 100°/20  mm. 
and  110 — 120°/32  mm.,  was  prepared  by  the  action  of  benzoylcarbyl¬ 
amine  chloride  on  sodium  ethoxide.  Dimethyl  benzoylimidocarbonate, 
b.  p.  95 — 102°/20  mm.,  is  a  colourless  oil. 

Benzoyl-ay-diphenylguanidine,  NBzIC(NHPh)2,  m.  p.  212°  (decomp.), 
obtained  by  the  action  of  benzoylcarbylamine  chloride  on  a  solution  of 
aniline  in  benzene,  forms  colourless  needles.  (d-Benzoyl-ay-di-o -  and 
-m -tolylguanidines,  NBzIC(NH*C6H4Me)2,  have  m.p.  126°  and  177 — 178° 
respectively.  Di-m-tolylguanidine,  NHIC(NH*C6H4Me)2,  m.  p. 
108 — 109°,  was  obtained  from  the  benzoyl  compound  by  hydrolysis  with 
potassium  hydroxide,  [i- Benzoyl- ay-di-p-tolylguanidine ,  m.p.  190°,  yields 
a  hydrochloride ,  m.  p.  190 — 191°  (decomp.).  The  following  guanidines 
were  also  prepared:  benzoyltetraphenylguanidine,  m.  p.  142 — 144°; 
fi-benzoyl-ay-diphenyl-ay-dimethylguanidine,  m.  p.  135°;  (5-benzoyl-ay-di- 
p-anisylguanidine ,  m.p.  128°,  and  di-p-anisylguanidine,  m.p.  153°; 
/3-benzoyl-ay-di-ft-naphthylguanidine,  m.  p.  162°,  and  di- /3 -naphthyl- 
guanidine,  m.  p.  197°  (decomp.).  E.  Gr. 

Reduction  of  Semicarbazones.  Sidonius  Kessler  and  Hans 
Rupe  ( Ber.,  1912,  45,  26 — 30). — Semicarbazones  are  readily  reduced 
by  sodium  amalgam  in  dilute  alcoholic  solution  at  a  slightly  elevated 
temperature.  In  some  instances,  for  example,  those  of  cinnamaldehyde 
and  styryl  methyl  ketone,  the  influence  of  the  constitution  of  the 
semicarbazone  prevents  reduction  to  semicarbazide. 

Benzylsemicarbazide,  CH2Ph-NH*NH'C(>NH2,  from  benzaldehyde- 
semicarbazone,  crystallises  in  lustrous  platelets,  m.  p.  155°.  It  is 
distinctly  basic,  dissolving  in  cold  dilute  acids,  and  reduces  Fehling’s 
solution  on  boiling.  The  hydrochloride  forms  silky,  lustrous  needles, 
m.  p.  178 — 180°;  the  sulphate  yields  slender  needles,  m.  p.  158°;  the 
picrate  gives  slender,  yellow  needles,  m.  p.  161 — 162°,  and  the  oxalate 
has  m.  p.  178 — -179°  (decomp.).  The  acetyl  derivative  crystallises  in 
beautiful,  colourless  plates,  m.  p.  207° ;  a  diacetate  could  not  be 
obtained ;  the  benzoyl  derivative  forms  colourless  needles,  m.  p.  230°. 

Nitrosobenzylsemicarbazide,  CH2Ph*N(NO)'NH,CO,NH2,  prepared 
by  the  action  of  sodium  nitrite  and  hydrochloric  acid  on  benzyl¬ 
semicarbazide,  crystallises  in  long  needles,  m.  p.  133°  (decomp.). 

p -Methylbenzylsemicarbazide  crystallises  in  slender,  colourless  needles, 
m.  p.  158°;  the  hydrochloride  forms  colourless  needles,  m.  p.  138° 
(decomp.)  ;  the  sulphate  decomposes  at  187°;  the  picrate  yields  yellow 
needles,  m.  p.  178°  (decomp.),  and  the  acid  oxalate  decomposes  at 
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175°.  The  acetyl  derivative  crystallises  in  glistening,  colourless  platelets, 
m.  p.  225°  (not  decomp.). 

Nitro80-\)-inethylbenzylsemica/rbazide  separates  in  colourless  platelets, 
and  decomposes  at  126 — 127°. 

When  cinnamaldehydesemicarbazone  is  reduced,  /?-phenylprop- 
aldehydesemicarbazone,  m.  p.  128°,  is  the  sole  product. 

Similarly,  from  the  semicarbazone  of  styryl  methyl  ketone,  the 
product  is  the  semicarbazone  of  phenylethyl  methyl  ketone. 

E.  F.  A. 


Reduction  of  Semicarbazones  and  the  Preparation  of  Some 
Hydroxy  triazoles.  Hans  Rupe  and  E.  Oestreicher  (Ber.,  1912, 
45,  30 — 38.  Compare  preceding  abstract). — The  property  of  semicarb¬ 
azones  of  being  reduced  to  semicarbazide  is  closely  dependent  on  their 
constitution.  A  phenyl  residue  must  be  attached  directly  to  the  group 
CIN.  Aliphatic  hydrocyclic  and  compounds  in  which  phenyl  is  replaced  by 
benzyl  cannot  be  reduced.  The  semicarbazones  of  benzoylpropionic  acid 
and  of  j9-benzoquinone  could  not  be  reduced.  The  semiearbazides  vary 
considerably  in  their  basic  properties  ;  those  from  benzophenone,  aceto¬ 
phenone,  and  deoxybenzoin  dissolve  in  dilute  acids  in  the  cold,  whereas 
those  from  salicylaldehyde  or  piperonal  dissolve  only  when  boiled  with 
acids. 


3  :  1-Methylenedioxybenzylsemicarbazide, 

ch2o2:c6h3-ch2-nh-nh-co*nh?, 

from  piperonalsemicarbazone,  forms  transparent  prisms,  m.  p.  184°. 
The  acetyl  derivative  crystallises  in  slender,  transparent  needles, 
m.  p.  203 — 204°  ;  the  formyl  derivative  forms  long,  transparent,  rhombic 
plates,  m.  p.  204 — 205°. 

3-Hydroxy-(mip-methylenedioxybenzyV)-5-methyl-l  :  2  : 1-triazole, 

ch!o,:c,h,-ch,-n<®“^0. 

prepared  by  boiling  the  acetyl  derivative  with  30%  sodium  hydroxide 
and  decomposing  the  sodium  salt  formed  with  hydrochloric  acid,  forms 
opaque,  square  crystals  with  stunted  ends,  m.  p.  190°  ;  it  forms 
characteristic  metallic  salts.  From  the  formyl  derivative  of  the  semi¬ 
carbazide,  3-hydroxy-(mip-methylenedioxybenzyl)-\  :  2  :  4 -triazole  is  ob¬ 
tained  ;  it  crystallises  in  stout,  transparent  plates,  m.  p.  246 — 247°. 
a -Phenylethylsemicarbazide,  CHMePh*NH*NH'CO*NH2,  from  aceto- 
phenonesemicarbazone,  crystallises  in  four-edged,  transparent  prisms, 
m.  p.  142  —143°.  The  acetyl  derivative  forms  platelets,  m.  p. 
228- — 230°,  the  formyl  derivative  crystallises  in  slender,  matted 


needles,  m.  p.  187° 

S-Hydroxy-l-a-phenylethyl-5-7nethyltriazole, 

CMelN 

CHMePh-N<N__(!J  ^ 


crystallises  in  short,  well  formed  prisims,  m.  p  146 — 147°. 

Z-Hydroxy-l-a-phenylethyltriazote  is  obtained  in  transparent,  slender, 
intergrown  prisms,  m.  p.  140°. 

Diphenylmethylsemicarbazide,  CHPhg'NH’NH'CONHg,  crystallises 
in  long,  lustrous,  transparent  needles,  m,  p.  164 — 165°;  it  gives  an 
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intense  yellow  coloration  with  concentrated  sulphuric  acid.  The 
acetyl  derivative  crystallises  in  small,  transparent  prisms,  m.  p.  237° ; 
the  formyl  derivative  yields  small,  colourless  needles,  m.  p.  182°.  The 
nitrosoamine,  CHPh2«N(NO)*NH-CO*NH2,  forms  slender,  faintly 
yellow-coloured  needles,  m.p.  122°. 

CMe*N 

3-Hydroxy-l-diphenylmethyl-5-methyltriazole,  C  HPh2*N<^ _ 


crystallises  in  glistening  needles,  which  appear  under  the  microscope  as 
prisms  with  two  superposed  pyramids. 

3-Hydroxy -l-diphenylmethyltriazole  forms  slender,  matted  needles, 

m.  p.  253°. 

ajd-Diphenylethylsemicarbazide ,  prepared  from  deoxybenzoinsemicarb- 
azone,  crystallises  in  long,  slender,  transparent  needles  grouped  in 
stellar  aggregates,  m.  p.  139°.  The  acetyl  derivative  forms  slender, 
woolly  needles,  m.  p.  196°;  the  formyl  derivative  gives  small,  trans¬ 
parent  prisms,  m.  p.  194°.  * 

o -  Hydroxybenzylsemicarbazide ,  from  salicylaldehydesemicarbazone, 
crystallises  in  four-edged  prisms,  m.  p.  128°.  The  acetyl  derivative 
separates  in  slender  needles,  m.  p.  204° ;  the  formyl  derivative 
forms  flat,  transparent  plates,  m.  p.  183 — 184°. 

3- Hydroxy-l-o-hydroxybenzyl-5-methyltriazole  forms  crystals,  m.  p. 
192°,  and  gives  a  reddish-violet  coloration  with  sulphuric 
acid. 

3-Hydroxy-\-o-hydroxybenzyltriazole  forms  platelets  of  silvery  lustre, 
m.  p.  211°  (decomp.). 

3-Hydroxy-5-benzyl-l-methyltriazole  crystallises  in  transparent  prisms, 
m.  p.  168°. 

3-Hydroxy-l-benzyltriazole  forms  lustrous,  nacreous  platelets, 

m.  p.  147—148°.  E.  F.  A. 


Determination  of  Configuration  of  Stereoisomeric  Hydr- 
azones.  Max  Busch  ( Ber .,  1912,  45,  73 — 85). — Stereoisomeric 
diphenylsemicarbazones  of  unsymmetrical  esters  of  dithiocarbonic 
acid,  NHPh*CO*NPh’JSEC(SR),SR',  analogous  to  the  stereoisomeric 
phenylhydrazones  (Abstr.,  1911,  i,  811)  have  been  obtained. 

Ethyl  dithiocarbonate-diphenylsemicarbazide, 

NHPh-CO-ISrPh-NH-CS2Et, 

stout  needles,  m.  p.  149 — 150°,  obtained  from  equal  molecular  quan¬ 
tities  of  phenylcarbimide  and  ethyl  phenyldithiocarbazinate  in  warm 
benzene,  dissolves  readily  in  aqueous  alkalis,  and  is  decomposed  by 
prolonged  boiling  with  alcoholic  potassium  hydroxide,  yielding  ethyl 
mercaptan  and,  after  acidifying,  3-thiol- 1  : 4-diphenyltriazolone 
(Abstr.,  1911,  i,  689).  By  treating  its  alcoholic  solution  with  equi¬ 
valent  quantities  of  potassium  hydroxide  and  methyl  iodide,  it  yields 
(a)  methyl  ethyl  dithiocarbonate-diphenylsemicarbazone, 
NHPh-CONPh-N  :C(SMe)-SEt, 

m.  p.  93 — 94°,  rhombic  needles.  The  stereoisomeric  ( b )  methyl  ethyl 
dithiocarbonate-diphenylsemicarbazone,  m.  p.  87 — 88°,  monoclinic  needles 
or  prisms,  is  prepared  in  a  similar  manner  from  methyl  dithiocarbonate- 
diphenylsemicarbazide,  ethyl  iodide,  and  potassium  hydroxide.  These 
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two  stereoisomeric  semicarbazones  behave  very  similarly.  However, 
when  warmed  at  50 — 60°  with  alcoholic  potassium  hydroxide,  the 
former  yields  ethyl  mercaptan  and  the  methyl  thio-ether  of  3-thiol- 
1  : 4-diphenyltriazolone,  whilst  the  latter  yields  methyl  mercaptan  and 
the  ethyl  thio-ether,  m.  p.  Ill — 112°,  of  the  same  triazolone ;  in  both 
cases  the  alkyl  group,  which  was  introduced  first,  is  eliminated  as  a 
mercaptan. 

Another  pair  of  stereoisomeric  semicarbazones  are  described. 
^-Nitrobenzyl  phenyldithiocarbazinate  and  phenvlcarbimide  in  benzene 
yield  p -nitrobenzyl  dithiocarbonate-diphenylsemicarbazide, 
NHPh-C0-NPh-NH-CS2-C7H6-N02, 
m.  p.  119 — 120°,  colourless  needles,  which  is  converted  by  alcoholic 
potassium  hydroxide  and  methyl  iodide  into  (a)  p- nitrobenzyl  methyl 
dithiocarbonate-diphenylsemicarbazone , 

NHPh-C0*NPh-N:C(SMe)*S-C7H6-N02, 
m,  p.  126°,  stout,  yellow  needles.  The  stereoisomeric  ( b )  p -nitrobenzyl 
methyl  dithiocarbonate-diphenyl semicar bazone,  m.  p.  147°,  colourless 
plates,  is  prepared  in  a  similar  manner  from  methyl  dithiocarbonate- 
diphenylsemicarbazide  and  p-nitrobenzyl  chloride.  Either  of  these 
semicarbazones  is  converted,  when  fused  or  heated  in  alcohol  for  one 
to  two  hours,  into  an  equilibrium  mixture  of  approximately  equal 
quantities  of  both  forms.  When  warmed  with  alcoholic  potassium 
hydroxide,  the  yellow  form  yields  the  methyl  thio-ether  of  3-thiol- 
1  : 4-diphenyltriazolone,  whilst  the  colourless  form  yields  methyl 
mercaptan  and  the  p -nitrobenzyl  thio-ether ,  m.  p.  178 — 179°,  of  the 
same  triazolone ;  in  both  cases,  again,  the  alkyl  group  which  was  first 
introduced  is  eliminated  by  the  action  of  the  alkali.  C.  S. 


Influence  of  the  Acridine  Ring  on  the  Colour  of  Certain 
Colouring  Matters.  A.  E.  Porai-Koschitz,  Y.  I.  Auschkap,  and 
N.  K.  Amsler  ( J .  Russ.  Phys.  Ghem.  Soc.,  1911,  43,  1587 — 1603). — 
In  order  to  decide  between  the  chromophore  and  dynamic  theories 
(compare  von  Baeyer,  Abstr.,  1907,  i,  757)  of  the  colour  of  triphenyl- 
methane  colouring  matters,  the  authors  have  prepared  and  studied 
acridylmalachite-green  and  acridylpyronine.  The  results  obtained 
are  distinctly  in  favour  of  the  latter  of  the  two  hypotheses,  since  the 
absorption  spectra  of  the  two  colouring  matters  scarcely  differ  from 
those  of  malachite-green  and  rosamine,  the  absorption  bands  being 
displaced  towards  the  red  end  of  the  spectrum  to  an  extent  approxi¬ 
mately  such  as  is  usually  observed  with  any  more  or  less  considerable 
increase  in  the  molecular  weight.  A  further  consequence  of  the 
replacement  of  the  benzene  ring  by  an  acridine  nucleus  consists  in  a 
marked  diminution  in  the  “  permanency  ”  of  the  spectral  bands,  this 
being  expressed  in  a  decrease  in  the  dyeing  properties  of  the  colouring 
matters.  In  the  case  of  acridylmalachite-green,  the  quinonoid  base 
was  obtained  in  the  pure  state. 

The  action  of  5-aldehydoacridine  (compare  Abstr.,  1911,  i,  688)  on 
dime  thy  lan  iline  in  presence  of  zinc  chloride  and  subsequent  treatment 
with  dilute  hydrochloric  acid,  followed  by  oxidation  of  any  leuco- 
compound  with  lead  dioxide,  yield  a  small  quantity  of  a  violet  colour- 


ORGANIC  CHEMISTRY. 


i.  223 


ing  matter,  which  was  not  investigated  further,  and  dimethylaminophenyl- 
acridylmethylenequinonodimeihylimonium  chloride, 

U^C6H4-NMe2  ’ 

which  is  a  green  colouring  matter  with  a  bronze  lustre,  dissolving 
slightly  in  water  and  readily  in  alcohol.  It  dyes  cotton  a  somewhat  bluer 
green  than  malachite-green,  whilst  wool  is  dyed  only  very  faintly  in 
neutral  solution,  but  more  strongly  in  presence  of  borax  or  ammonia. 
The  first  portions  of  wool  immersed  are  coloured  green  with  a  slight 
blue  tinge,  but  if  successive  portions  are  introduced  into  the  same 
bath,  the  colour  approaches  more  and  more  nearly  to  blue;  this  is  found 
to  be  a  result  of  the  presence  of  alkali. 

Tetramethyldiaminodiphenylacridylmethane  (leuco-base  of  acridyl- 

malachite  -  green),  N^p6?f4^C*CH(C6H4*NMe2)2,  forms  yellow, 

acicular  crystals,  m.  p.  171  — 172°,  insoluble  in  water,  but  readily 
soluble  in  acids  or  organic  solvents. 

The  quinonoid  base,  N<^^4>C*C<^6[{4;™^‘OH,  forms 


greenish-golden  plates. 

In  neutral  aqueous  solution  the  maximum  intensity  of  the  absorp¬ 
tion  band  of  acridyl malachite-green  lies  at  \  —  642  fxy.,  whilst,  according 
to  Formanek,  that  for  malachite-green  is  at  A.  =  618‘5  fx/x;  the  displace¬ 
ment  caused  by  the  substitution  of  an  acridine  nucleus  for  a  benzene 
ring  is  hence  23  5  y.fx. 


A cridylpyronm e ,  obfcained 

condensing  5-aldehydoacridine  with  m-diethylaminophenol  in  presence 
of  sulphuric  acid,  dissolves  in  very  dilute  acids,  giving  a  violet-red 
colour,  changing  to  cherry-red  on  addition  of  concentrated  acid.  It 
dyes  silk  and  wool  reddish- violet,  and  cotton  blue  with  a  red  tinge,  no 
mordant  being  necessary.  The  absorption  bands  are  almost  identical 
in  aqueous  and  in  alcoholic  solution,  and  in  both  cases  little  change 
is  produced  by  acidification  with  nitric  acid  or  addition  of  potassium 
hydroxide ;  this  behaviour  is  characteristic  of  all  colouring  matters 
of  the  pvronine  series.  The  absorption  spectrum  of  acridine  lies  in 
the  ultra-violet,  close  to  the  visible  part  of  the  spectrum,  and  the 
introduction  of  the  pyronine  residue  results  in  the  displacement  of 
this  absorption  into  the  violet.  The  maximum  intensities  of  the 
absorption  bands  lie  at  580  pfx  and  534-8  p/x,  whilst  Biehringer 
(Abstr.,  1897,  i,  73)  found  for  tetra-ethylrosamine,  563’5  and 
527‘5  fifx;  the  displacements  caused  by  the  replacement  of  the  benzene 
ring  by  an  acridine  residue  are  hence  16'5  fx/x  and  7'3  pfx.  T.  H.  P. 


Relation  between  Constitution  and  Phototropy.  Maurizio 
Padoa  and  F.  Bovini  ( Atti  K.  Accad.  Lined,  1911,  [v],  20,  ii, 
712 — 717.  Compare  Padoa  and  Graziani,  Abstr.,  1910,  i,  778  ;  Padoa 
and  Santi,  Abstr.,  1911,  i,  693,  1029). — The  phototropy  of  the  com¬ 
pounds  described  in  the  present  paper  follows  the  regularities 
previously  discovered. 

ft-Benzil-a-naphthylosazone ,  C2Ph2(IN*NH*C10H7)2,  obtained  by 
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Purgotti's  method  (Abstr.,  1893,  i,  354),  forms  lemon-yellow  crystals, 
m.  p.  175°,  and  is  not  phototropic. 

ft-Pipei’il-a-naphthylosazone,  C2(C6Hg!O2ICH?)2(IN*NH,C10H7)2,  pre¬ 
pared  by  MacNair’s  method  (Abstr.,  1890,  1245),  crystallises  in  yellow 
needles,  m.  p.  189°,  and  is  prototropic. 

fi-AnisU-a-naphthylosazone,  C2(C6H4,OMe)2(IN*NH*C10H7)2,  prepared 
like  the  preceding  compound,  crystallises  in  golden-yellow  needles, 
m.  p.  155°,  and  is  prototropic. 

Piperonaldehyde-a-naphtKylhydrazone , 

ch2:o2:c6hs-ch:n-nh-c10f7, 

crystallises  in  greenish-yellow  needles,  m.  p.  147°,  and  is  not 

phototropic. 

Salicylaldehyde  -a- naphthylhydrazone ,  HO,C6H4*CHiN*NH*C10H7, 
forms  lustrous,  golden-yellow  needles,  m.  p.  134°,  and  is  not 

phototropic. 

Vanillin-a-naphthylhydrazone ,  OMe*C6H3(OH)*CHIN*NH*C10H7,  is 
an  unstable,  yellow,  crystalline  powder,  which  is  not  phototropic. 

p  -  Tolualdehyde  -  a  -  naphthylhydrazone,  C8H4Me*CHIN,NH*C10H7, 
crystallises  in  greenish-yellow  needles,  m.  p.  152°,  and  is  not 

phototropic. 

/3-Benzil- 1  :  3  :  4 -xylylosazone,  C2Ph2(IN'NH'CBH3Me2)2,  is  an  orange- 
yellow,  crystalline  substance,  m.  p.  71 — 72°,  and  is  phototropic. 

Piperil-l  :  3  :  4- xylylosazone ,  C2(CfiH3I02:CH2)2(IN-NH*6BH3Me2)2, 

forms  lemon-yellow  prisms,  m.  p.  187°,  and  is  phototropic. 

Anisil-i  :  3  :  4- xylylosazone ,  C2(C6H3’OMe)2(;N-NH*C6H3Me2)2,  is  an 
orange-yellow,  crystalline  substance,  m.  p.  75°,  and  is  phototropic. 

Cum.inil-1  :  3 . 4 -xylylosazone,  C2(CfiH4Pr^)2(IN*NH-C6H3Me2)2,  is  a 
yellow,  crystalline  substance,  m.  p.  64 — 70°,  and  is  not  phototropic. 

R.  V.  S. 

Researches  on  Purines.  IV.  2  Oxypurine  and  2-Oxy-8- 
methylpurine.  Carl  O.  Johns  (J.  Biol.  Ghem.,  1912,  11,  67 — 72). — 
6-Oxypurine  (bypoxanthine)  was  first  isolated  by  Scherer  in  1850,  and 
nearly  fifty  years  later  was  synthesised  by  Fischer.  8-Oxypurine  was 
prepared  by  Fischer  and  Ach.  2-Oxypurine  was  prepared  by  Tafel 
and  Ach  from  guanine,  but  they  did  not  offer  any  proof  of  its 
structure.  In  the  present  research  it  was  prepared  from  5 : 6-di- 
amino-2-pyrimidone,  and  the  product  agrees  in  all  respects  with  that  of 
Tafel  and  Ach.  When  5  :  6-diamino-2-pyrimidone  is  heated  with 
formic  acid,  a  monoformyl  derivative  is  obtained ;  this  yields  a 
potassium  salt,  which  when  heated  gives  off  water,  and  changes  to  the 
potassium  salt  of  2-oxypurine  ;  2-oxypurine  crystallises  with  1H20, 
and  does  not  lose  it  until  heated  to  120°.  The  picrate,  nitrate,  and 
hydrochloride  were  prepared. 

When  5  : 6-diamino-2-pyrimidone  is  boiled  with  acetic  anhydride 
it  forms  chiefly  a  monoacetyl  compound,  together  with  some  of  the 
diacetyl  compound.  When  the  potassium  salt  of  the  former  is  heated, 
it  yields  the  potassium  salt  of  2-oxy-8-methylpurine  ;  this  substance 
forms  a  picrate,  decomp.  250°,  and  a  nitrate ,  decomp.  205°,  which 
may  be  used  for  its  identification.  W.  D,  H. 
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Preparation  and  Reactions  of  Azo-acyl  Compounds. 
Robert  Stolle  [with  J.  Mampel,  J.  Holzapfel,  and  K.  0.  Leverkus] 
( Ber .,  1912,  45,  273 — 289). — Azodiacyls  of  the  type  R'CONIN'COR 
(where  R  =  H,  Me,  CHEt2,  Ph,  C6H4C1,  and  a-C10H7)  have  been  pre¬ 
pared  by  the  action  of  iodine  or  bromine  in  ethereal  solution  on  the 
mercury  or  silver  salts  of  symmetrical  diacylhydrazides, 
R-CO-NH-NH-COR. 

The  azodiacyls  prepared  from  hydrazides  of  aromatic  acids  are  com¬ 
paratively  stable,  whilst  those  derived  from  aliphatic  acids  are 
unstable,  and  could  only  be  obtained  in  ethereal  solution  or  in  an 
impure  condition  as  red  oils.  They  are  converted  by  reducing  agents, 
such  as  hydriodic  acid,  hydrogen  sulphide,  and  phenylhydrazine,  into 
the  original  hydrazides.  When  treated  with  water  they  yield  tri- 
acylhydrazides,  the  decomposition  taking  place  according  to  the 
following  scheme  : 

2Na(COR)„  +  H20  =  R-C02H  +  N2  +  R-CO-NH-N(CO-R)2. 

It  is  supposed  that  the  first  stage  in  the  reaction  consists  in  the 
partial  hydrolysis  of  the  azodiacyl  to  the  compound  (I),  which  instantly 
decomposes,  thus :  (I)  NHIN*CO*R  — y  H  +  N2  +  *COR;  this  is 
followed  by  addition  of  M  and  *COR  to  a  second  molecule  of  the 
azodiacyl  with  the  formation  of  a  triacylhydrazide.  Evidence  in 
support  of  this  view  is  furnished  by  the  production  of  triacyl- 
hydrazides  by  the  reaction  of  azodibenzoyl  and  azodi-a-ethylbutyryl 
with  benzaldehyde : 

Ph-CHO  +  R-CO*N:N-CO*R  —y  R-CONBz-NH-COR, 

and  also  by  the  formation  of  benzoylhydrazobenzene,  NPhBz’NHPh, 
by  heating  azobenzene  with  benzaldehyde  for  fifteen  hours  at  110°. 

The  decomposition  of  the  azodiacyls  by  heat  has  not  yet  been 
thoroughly  investigated,  but  with  azodibenzoyl  and  azodi-a-naphthoyl 
the  decomposition  occurs  to  a  small  extent  as  follows  : 

COR-NIN-CO-R  _ y  COR-COR  +  N2. 

Azodicarboxylimide  and  several  of  its  derivatives  of  the  formula 
(I)  below  (where  R  =  H,  Ph,  NH2,  NICHPh)  have  also  been  prepared 
by  the  action  of  iodine  in  ethereal  solution  on  the  silver  salts  of  the 
corresponding  hydrazo-compounds  (II) ;  they  are  decomposed  by  water 
as  follows  : 

N^'GO  N11TO 

y.00>NE  +  2HS°  =  Ah-C0>NR  +  +  3C°2  +  R'NH2- 

<!■>  (II.)  _ 

The  mercury  salt  of  s-dibenzoylhydrazide,  CPh^Q.jj^Q^CPb, 

obtained  by  the  action  of  mercuric  chloride  on  the  hydrazide  and 
sodium  ethoxide  in  alcoholic  solution,  is  converted  by  bromine  in 
ethereal  solution  into  azodibenzoyl  (Stolle  and  Benrath,  Abstr.,  1900, 
i,  531 ;  1904,  i,  935).  When  heated  at  270°  in  an  atmosphere  of 
carbon  dioxide,  this  decomposes,  yielding  small  quantities  of  benzil 
and  2  : 5-diphenyl-l :  3  :  4-oxadiazole.  It  combines  with  benzaldehyde 
at  110°  to  form  tribenzoylhydrazide,  a  small  amount  of  the  above- 
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mentioned  oxadiazole  being  produced  simultaneously.  It  reacts  with 
aniline,  yielding  benzanilide  and  s-dibenzoylhydrazide,  thus : 

(1)  NBzINBz  +  NH2Ph  =  NHPhBz  +  N2  +  2H 

(2)  2H  +  NBzINBz  =  NHEz*NHBz, 

and  with  dimethylaniline  to  form  s-dibenzoylhydrazide,  the  dimethyl- 
aniline  being  oxidised  to  tetramethyldiphenylinethane  and  other 
products  not  yet  investigated. 

s-Di-p-chlorobenzoylhydrazide ,  prepared  from  hydrazine  sulphate, 
/)-chlorobenzoyl  chloride,  and  aqueous  sodium  hydroxide,  crystallises 
in  felted  needles,  m.  p.  289°,  and  reacts  with  sodium  hydroxide  in 
aqueous  alcoholic  solution  to  form  the  sodium  salt, 

C6H4Cl-C(0Na):N-NH-C0-C6H401, 
which  crystallises  in  lustrous,  pale  yellow  leaflets,  and  is  oxidised  by 
iodine  in  ethereal  solution  to  azodi-p-chlorobenzoyl,  N2(C0'C6H4C1)2> 
yellow  needles,  m.  p.  147°  (decomp.). 

s -Di-a-naphthoylhydrazide,  prepared  in  a  similar  manner,  has  m.  p. 
260°,  and  forms  a  silver  salt,  CI0H7,C(OAg)IN*NH,CO*C10H7,  which 
is  oxidised  to  azodi-a-naphthoyl ,  N2(COCJ0II7)2.  This  crystallises  in 
orange-red  needles,  m.  p.  148°,  and  when  heated  at  140 — 150°  loses 
nitrogen,  yielding  di-anaphthyldiketone,  CjoH^CO’CO’CjqH^  m.  p. 
187°;  it  reacts  with  water  to  form  a-naphthoic  acid,  s- di-a-naphthoyl¬ 
hydrazide,  and  tri-a-naphthoylhydrazide,  C10H7’CO*NH*N(CO’C10H7)2, 
which  has  m.  p.  188°,  and  has  also  been  prepared  by  the  action  of 
a-naphthoyl  chloride  on  the  silver  salt  of  s-di-a-naphthoylhydrazide. 

The  sodium  salt  of  s-benzoylacetylhydrazide,  C9H902N2Na,  is 
converted  by  mercuric  chloride  in  alcoholic  solution  into  the  mercury 
salt,  C9H802N2Hg. 

Benzoylazoacetyl ’,  NAcINBz,  obtained  in  an  impure  condition  as 
a  red  oil  by  the  interaction  of  iodine  and  the  preceding  mercury  salt  in 
ethereal  solution,  is  decomposed  by  water,  yielding  benzoic  acid, 
s-dibenzoylhydrazide,  and  dibenzoylacetylhydrazide,  NAcBz-NHBz, 

m.  p.  171°. 

2-Phenyl-5-methyl-l  :  3  :  4- oxadiazole ,  CMe<^_Q_J>CPh,  prepared  by 

heating  s-benzoylacetylhydrazide  with  phosphoryl  chloride,  crystallises 
in  lustrous  plates,  m.  p.  67°;  it  forms  with  silver  nitrate  an  additive 
compound  crystallising  in  lustrous  needles,  m.  p.  185°;  an  additive 
compound  with  mercuric  chloride  is  also  described. 

Dibenzoyldiacetylhydrazide,  NAcBz’NAcBz,  prepared  either  from 
acetyl  chloride  and  the  mercury  salt  of  s-dibenzoylhydrazide  or  from 
benzoyl  chloride  and  the  mercury  salt  of  s-diacetylhydrazide, 
crystallises  in  leaflets,  m.  p,  109°. 

s-Diformylhydrazide  yields  a  crystalline  silver  salt,  C2H202N2Ag2, 
which  explodes  when  heated,  and  a  mercury  salt, 

Azodiformyl,  N2(CHO)2,  prepared  from  the  preceding  mercury  salt, 
could  not  be  isolated  on  account  of  its  instability  ;  its  ethereal 
solutions  have  a  raspberry-red  co  our. 

The  mercury  salt  of  s-diacetylhydrazide,  C4H602N2Hg,  prepared  from 
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the  hydrazide,  sodium  ethoxide,  and  aqueous  mercuric  chloride,  reacts 
with  iodine  in  ethereal  solution  in  the  presence  of  magnesium  or 
barium  oxides,  yielding  azodiacetyl ,  NAcINAc,  in  an  impure  condition 
as  a  dark  red  oil. 

s-Di-a-ethylbutyrylhydrazide,  N2H2(COCHEt2)2,  prepared  from  the 
corresponding  acid  chloride  and  hydrazine  hydrate  in  the  presence  of 
sodium  carbonate,  crystallises  in  white  needles,  m.  p.  230°. 

Azodi-a-ethylbutyryl,  N2(CO,CHEt2)2,  obtained  from  the  mercury 
salt,  C12H2202N2Hg,  of  the  preceding  compound  as  a  red  oil,  is 
decomposed  by  water  into  a-ethylbutyric  acid  and  tri-a-ethylbutyryl- 
hydrazide,  CHEt2*CO*NH,N(CO*CHEt2)2,  which  crystallises  in  colour¬ 
less  prisms,  m.  p.  95°,  and  has  also  been  prepared  by  the  interaction  of 
a-ethylbutyryl  chloride  and  s-a-diethylbutyrylhydrazide  in  pyridine  solu¬ 
tion  at  100°.  It  combines  with  benzaldehyde,  yielding  benzoyldi-a-ethyl- 
butyrylhy  dr  azide ,  CHEt2*CO*NBz*NH*CO*CHEt2,  crystallising  in 
small  prisms,  m.  p.  123°.  The  latter  compound  may  also  be  prepared 
from  benzoyl  chloride  and  s-di  a-ethylbutyrylhydrazide  in  pyridine 
solution. 


Azodicarboxylimide  [diketodihydro-l  :  3  :  4 -triazole],  c  ob¬ 

tained  as  a  violet  oil  by  the  action  of  ethereal  iodine  on  the  silver  salt 
of  hydrazodicarboxylimide  in  the  presence  of  barium  and  magnesium 
oxides,  is  instantly  decomposed  by  water,  yielding  nitrogen,  carbon 
dioxide,  and  hydrazodicarboxylimide. 

Hydrazodicarboxylphenylimide  yields  the  silver  salts,  CgH602N3Ag 
and  C8H302N3Ag2,  of  which  the  latter  is  converted  in  the  usual 
manner  into  azodicarboxylphenylimide.  This  forms  carmine-red  crystals 
(compare  Thiele  and  Stange,  Abstr.,  1895,  i,  251),  gives  violet  solutions 
in  ether,  and  decomposes  when  heated  into  phenylcarbimide  and 

hydrazotetracarboxyldiphenyldi-imide,  NPh<^^  ^^>NPh,  which 

crystallises  from  glacial  acetic  acid  in  lustrous,  white  leaflets,  subliming 
in  needles  without  melting. 

Azodicarboxylaminoimide  {azodicarboxylhy  dr  azide)  [  1  -  amino  -  2  :  5- 

diketodihydro  l  :  3  -A-lriazole],  prepared  from  the  silw 

salt  of  aminourazole  (Curtius  and  Heidenreich,  Abstr.,  1896,  i,  143), 
C2H202N4Ag2,  is  an  unstable,  violet  powder  ;  it  explodes  at  72°,  and  is 
slowly  converted  by  water  into  aminourazole. 

Azodicarboxylbenzylidenehy  dr  azide,  ^^^>N'NICHPh,  obtained 

JN  'OU 

from  the  silver  salt  of  benzylideneaminourazole  (hydrazodicarboxyl- 
benzylidene  hydrazide),  C9H602N4Ag2,  forms  carmine-red  crystals, 
which  become  colourless  when  heated  (at  135 — 138°),  owing  to  loss  of 
nitrogen  and  conversion  into  hydrazotetracarboxyldibenzylidenedihydr- 

azide,  CHPh:N-N<^°’S’^>N-N:CHPh,  m.  p.  285°. 

CON-CO 


The  mercury  salts  of  ethyl  hydrazodicarboxylate  yields,  with  iodine 
in  ethereal  solution,  ethyl  azodicarboxylate  (Curtius  and  Heidenreich, 
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loc.  cit.),  and,  when  heated  with  benzoyl  chloride  in  carbon  tetra¬ 
chloride  solution  at  100°,  forms  ethyl  dibenzoylhydrazodicarboxylate, 
C2oH2o06N2,  which  forms  white  crystals,  m.  p.  83°.  F.  B. 

Enzymic  Decomposition  of  Hydrogen  Peroxide.  II.  Percy 
Waentig  and  OttoSteche  (Zeitsch.  physiol.  Chem.,  1912,76,  177 — 213. 
Compare  Abstr.,  1911,  i,  759). — The  behaviour  of  both  animal  and 
vegetable  extracts  in  decomposing  hydrogen  peroxide  is  very  similar, 
and  in  far  closer  agreement  with  Senter’s  haemase  than  is  generally 
stated.  This  is  illustrated  particularly  by  the  influence  of  hydrogen 
and  hydroxyl  ions  on  the  rate  of  reaction — any  shift  in  equilibrium 
from  that  prevailing  in  distilled  water,  free  from  carbon  dioxide, 
causes  a  retardation.  The  reaction  is,  however,  less  sensitive  when 
relatively  large  amounts  of  impurity  are  present  in  the  extracts  ;  this 
may  be  due  to  the  amphoteric  character  of  the  proteins  in  retaining 
acids  or  bases,  or  to  a  definite  protective  action  of  the  impurities 
analogous  to  that  of  the  so-called  “  protective  colloids.”  This  insensi¬ 
tive  character  is  specially  marked  in  catalase  solutions  prepared 
from  the  alcohol  precipitate  of  an  aqueous  extract  of  germinating 
barley. 

The  enzyme  extracts  behave  similarly  at  0°  and  at  30° ;  at  the  higher 
temperature  the  hydrogen  ion  has  less,  the  hydroxyl  ion  more,  influence 
on  the  rate  of  change.  The  influence  of  temperature  on  the  rate  is 
very  small.  The  course  of  change  does  not  quite  correspond  with  the 
simple  mass-action  law ;  the  value  of  K  falls  off  even  in  very  dilute 
hydrogen  peroxide  solutions  at  0°.  Dialysis  yields  weaker  extracts, 
but  with  these  a  more  constant  value  of  K  is  obtained.  The  amount 
■of  enzyme  is  roughly  proportional  to  the  rate  of  change. 

Exposure  to  ultra-violet  light  weakens  the  enzyme  activity  ;  the 
effect  is  greater  in  alkaline  than  in  neutral  or  acid  solution. 

Complete  precipitation  of  the  enzyme  from  extracts  of  liver,  fat, 
barley,  etc.,  requires  an  alcohol  concentration  of  55%.  Animal 
extracts  show  a  decline  in  activity  when  the  concentration  of  hydrogen 
peroxide  exceeds  a  certain  point ;  this  is  not  the  case  with  plant 
extracts. 

It  would  appear  that  the  active  substance  which  brings  about  the 
decomposition  of  hydrogen  peroxide  is  the  same  irrespective  of  origin. 

E.  F.  A. 

Preparation  of  Mercury  p-Aminophenylarsinates.  Aktien- 
Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  237787). — Mercury 
hydrogen  ip-aminophenylarsinate,  [NH2'C6H4’As0(0H)*0]2Hg,  a  colour¬ 
less  powder,  sparingly  soluble  in  water,  is*prepared  by  stirring  together 
an  aqueous  paste  of  ^>-aminophenylarsinic  acid  (2  mols.)  and  mercuric 
oxide  (1  mol.).  The  basic  salt,  NH2*C6H4* AsO(OH)’0'Hg*OH,  is 
obtained  when  equimolecular  proportions  of  the  amino-acid  and 
mercuric  chloride  in  the  presence  of  alkali  (2  mols.)  are  employed. 

F.  M.  G.  M. 
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The  Autoxidation  of  Organic  Compounds.  Hermann 
Staudinger  (Verh.  Ges.  cleut.  Naturforsch.  Aerzte,  1912,  ii,  [1], 
216 — 219). — The  autoxidation  of  compounds  containing  a  double 
linking  involves  the  formation  of  two  oxides,  one  of  which  is 


symmetrical,  as  in  the  case  of  diphenylethylene, 


CPh2-  O 
1  1 , 
CH2 — 0 


and  the  other 


CC1  - \ 

unsymmetrical,  as  with  trichloroethylene,  which  then 


CC1  “v 

breaks  up  into  I  2  /O  and  oxygen.  It  is  assumed  that  the  first 
CHC1 

product  is  always  the  unsymmetrical  compound,  which  may  then 
undergo  rearrangement.  C.  H.  D. 


Action  of  the  Grignard  Reagent  on  Methylethylacraldehyde 
and  the  Preparation  of  Some  Diolefines,  Olefines,  and 
Saturated  Secondary  Alcohols.  E.  Bjelouss  ( Ber .,  1912,  45, 
625 — 632.  Compare  Abstr.,  1910,  i,  706). — 8- Methyl- Ar-octen-e-ol, 
CH2Me-CH:CMe-CH(OH)-CH2-CH2Me,  prepared  from  propyl  chloride 
and  methylethylacraldehyde,  is  a  colourless,  mobile,  strongly  smelling 
liquid,  m.  p.  79 — 81°/10  mm.,  D‘f  0-8468,  nD  T4445.  The  acetate  is  a 
colourless,  mobile  liquid,  b.  p.  87 — 89°/14  mm.;  the  chloride  has  b.  p. 
59— 62°/ll  mm. 

y- Methyl- bfi-hexadiene,  CH2Me*CHICMe,CH!CH2,  is  a  very  mobile, 
colourless  liquid,  b.  p.  101 — 103°,  D'f  0*7407,  w®  1*452. 

8  -  Methyl  -  A?e  -  octadiene,  CH2Me’CH!CMe*CHICH*CH2Me,  is  a 
colourless  liquid  of  characteristic  odour,  b.  p.  148 — 151°,  Df  0*764, 
ri*  1  -4628. 

y-Methylhexan-(3-ol,  CH2Me*CH2,CHMe,CHMe*OH,  is  a  colourless, 
mobile  liquid  with  an  odour  of  peppermint,  b.  p.  79 — 81°/52  mm., 
T)f  0-822,  rif  1-4207  ;  the  acetate  is  a  pleasant  smelling  liquid,  b.  p. 
84 — 87°  ;  the  chloride  has  b.  p.  53 — 58°/36  mm. 

8 -Methylheptan-y-ol,  CH2Me,CH2,CHMe*CH(OH)*CH2Me,  is  an 
agreeable  smelling  liquid,  b.  p.  98 — 99°/75  mm.,  I)f  0-8268,  1’4261  ; 

the  acetate  has  b.  p.  103 — 104°/75  mm. ;  the  chloride,  b.  p.  83 — 86°/ 
79  mm. 

8 -Methyloctan-e-ol  is  a  colourless,  strongly  smelling  liquid,  b.  p. 
74 — 7 6°/ 9  mm.,  D?  0-8156,  1*4262. 

(St-Dimethyloctan-8-ol,  CH2Me-CH2-CHMe-CH(OH)-CH2*CHMe2,  is 
similarly  a  colourless,  mobile  liquid,  b.  p.  102 — 104°/34  mm., 
Df  0  8125,  rt‘u  1-4259;  the  phenylurethane  crystallises  in  bunches  of 
needles,  m.  p.  39 — 40°. 

ft^-Dimethylnonan-e-ol  has  b.  p.  98 — 99°/ll  mm.,  Df  0‘8126, 
n®  1-4295  ;  the  crystalline  phenylurethane  has  m.  p.  43 — 44°. 

y -Methyl- b? -hexene,  CH2Me*CH2*CMeiCHMe,  prepared  by  elimina¬ 
tion  of  hydrogen  bromide  from  methylhexanyl  bromide,  is  an  exceed- 
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ingly  volatile  liquid  of  pleasant  odour,  b.  p.  85 — 90°,  Df  0-7301, 

<  1-4132. 

8- Methyl- Ay -heptene  is  very  similar;  it  has  b.  p.  115 — 120°,  Df  O' 7411, 

<  1-4171. 

8- Methyl- As-octene  has  a  penetrating  odour,  b.  p.  133 — 138°, 
Df  0-7388,  nf  1-4178. 

(Se- Dimethyl- A&-octene  has  b.  p.  152 — 157°,  Df  0-746,  <1-4189. 

86-Dimethyl- ££-nonene  has  b.  p.  165 — 169°,  Df  0"753,  nf  1-4278. 

By  the  action  of  magnesium  phenyl  bromide  on  methylethyl- 
acraldehyde  an  alcohol  is  at  first  formed,  but  on  distillation  in  a 
vacuum  water  is  eliminated  and  a  hydrocarbon,  a-phenyl- [3 -methyl - 
Aay-pentadiene  (?),  obtained ;  this  is  a  yellow,  mobile,  strong  smelling 
liquid,  b.  p.  228— 231°/753  mm.,  Df  0-8986,  nf  1-5257. 

a -Phenyl- (3-methylpentane,  obtained  on  reducing  phenyl  methyl- 
pentenol,  is  a  colourless,  mobile,  pleasant  smelling  liquid,  b.  p. 
203—207°,  Df  0-8584,  <1-4827. 

a-Naphthyl-fi-  methyl  -  Aav  -  pentadiene  (?)  is  a  yellow  liquid  of 
characteristic  odour,  b.  p.  178 — 18l°/12  mm.,  Df  0-9801,  nf5  1-5697. 

E.  P.  A. 

Compounds  -with  Triple  Linkings.  Wilhelm  Manchot  [with 
John  C.  Withers  and  Heinrich  Oltrogge]  ( Annalen ,  1912,  387, 
257 — 293). — Various  observers  have  described  additive  compounds  of 
acetylene  and  cuprous  chloride,  but  have  been  unable  to  show  that  their 
substances  are  initial  products  of  the  reaction.  The  authors,  using  a 
modified  form  of  the  apparatus  described  previously  (Abstr.,  1910,  i,  85), 
now  show  that  the  initial  product  is  the  white  substance,  C2H2,CuC1. 
On  account  of  its  solubility  and  of  the  secondary  reaction  which 
occurs  in  concentrated  solutions,  this  substance  cannot  Jbe  isolated  from 
aqueous  solutions ;  it  is  obtained,  however,  by  working  in  absolute 
alcoholic  solution  at  0°.  At  0°  and  atmospheric  pressure,  experiments 
with  solutions  containing  0"034  gram-molecule  of  cuprous  chloride  per 
litre  and  varying  quantities  of  hydrochloric  acid  yield  the  following 
results.  With  0*61  gram-molecule  of  hydrochloric  acid  per  litre, 
a  clear,  colourless  solution  is  obtained,  and  22-44  litres  of  acetylene 
(per  1  gram  atom  of  copper)  are  absorbed.  With  greater  concentra¬ 
tions  of  hydrochloric  acid,  the  absorption  of  acetylene  diminishes 
owing  to  the  concurrent  reaction:  CuCl-f HC1  =  CuCl,HCl.  When 
the  concentration  of  the  hydrochloric  acid  is  less  than  0’61  mol.  per 
litre,  the  absorption  of  acetylene  also  diminishes,  owing  to  the 
formation  of  a  dark  violet  substance,  C2Cu2,CuC1,H20. 

When  the  concentration  of  the  cuprous  chloride  in  a  solution  of 
0'61  mol.  of  hydrochloric  acid  per  litre  is  increased,  the  absorption  of 
acetylene  diminishes,  owing  to  the  formation  of  a  sparingly  soluble  white 
substance,  2CuCl,C2H2;  thus:  2(CuCl,C2H2)^02H2-f20u01,02H2.  Por 
example,  the  absorption  of  acetylene  is  22*4  litres  (per  1  gram  atom  of 
copper)  when  the  concentration  of  the  cuprous  chloride  is  0"00561  mol. 
of  cuprous  chloride,  and  only  11-43  litres  when  the  concentration  is 
increased  to  0-5035  mol. 

In  its  ability  to  form  a  compound  of  the  type  2CuC1,C2H2,  acetylene 
differs  from  carbon  monoxide  and  ethylene,  and  resembles  nitric  oxide 
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which  can  form  a  compound  2FeS04,N0  (Abstr.,  1907,  ii,  93  ;  1908,  ii, 
375  ;  1910,  i,  85 ;  ii,  414,  956),  The  additive  capacity  of  acetylene 
towards  cuprous  chloride  also  differs  from  those  of  carbon  monoxide 
and  ethylene  in  the  following  respect.  The  latter  two  gases  only  form 
additive  compounds  in  the  presence  of  water,  ammonia,  or  organic 
bases ;  the  presence  of  alcohol  not  only  retards  the  addition,  but  causes 
decomposition  of  the  additive  compound  when  formed.  In  the  case  of 
acetylene  the  presence  of  water  is  unnecessary  for  the  formation  of  the 
additive  compound  CuCl,C2H2 ;  the  additive  compound  is  formed,  as 
in  the  case  of  nitric  oxide  and  ferrous  chloride,  in  absolute  alcohol. 

Substituted  acetylenes,  such  as  phenylaeetylene,  p-anisylacetylene, 
methylenedioxyphenylacetylene,  behave  like  acetylene  itself  towards 
cuprous  chloride.  By  direct  addition  of  the  components,  colourless 
additive  compounds  of  the  type  CR:OH,CuCl  are  obtained,  which  are 
converted  by  water  or  ammonia  into  coloured  copper  derivatives, 
CR:CCu.  Hence  the  equation  CR:CH  +  CuCl  =  CR:COu  +  HC1 
expresses  only  the  initial  and  the  final  states  ;  the  first  phase  of  the 
process,  that  is,  the  condition  for  the  subsequent  substitution,  is  the 
formation  of  an  additive  compound  of  the  two  components.  These 
experiments,  therefore,  support  the  views  on  processes  of  substitution 
recently  advanced  by  Werner  and  by  E.  Fischer. 

The  presence  of  the  group  :CH  is  not  the  condition  for  the  forma¬ 
tion  of  additive  compounds  of  acetylenes  and  metallic  salts,  because, 
although  many  substances  of  the  type  CR:CR'  do  not  form  additive 
compounds,  bromophenylacetylene,  iodophenylaeetylene,  phenylpro- 
piolonitrile,  and  phenylpropiolamide  react  readily  with  cuprous  chloride 
to  form  such  substances. 

The  authors  are  of  opinion  that  the  degree  of  unsaturation  of 
substances  containing  a  triple  linking  varies  from  case  to  case  with 
the  nature  of  the  groups  attached  to  the  C:C  group.  Even  if  a 
group  It  is  itself  unsaturated,  it  does  not  necessarily  increase  the 
unsaturation  of  the  whole  molecule  CR:CR'  ;  thus,  diphenyldiacetylene, 
di-p-anisyl diacetylene,  and  bis-3  :  4-methylenedioxyphenyldiacetylene 
do  not  form  additive  compounds  with  cuprous  chloride. 

The  following  new  compounds  are  described  :  />-Anisylacetylene 
forms  a  canary-yellow  copper  derivative,  OMe*C0H4*C:CCu,  and  a 
colourless  additive  compound ,  OMe,C6H4,C:CH,CuCl,  and  yields  by 
treatment  in  ether  with  sodium  and  subsequently  with  benzoyl 
chloride,  benzoyl-^-anisylacetylene ,  OMe’CgH^CiCBz,  m.  p.  81°,  which 
does  not  react  with  cuprous  chloride  and  forms  a  dibromide, 
OMe*C6H4*CBr*CBrBz,  m.  p.  90°.  Di-p-anisyldiacetylene, 

C2(C-C6H4-OMe)2, 

m.  p.  144°,  white  needles,  is  obtained  almost  quantitatively  by  shaking 
the  copper  derivative  of  p-anisylacetylene  with  alcoholic  ammonia 
and  oxygen  for  four  days.  Bis- 3  :  4:-methylenedioxyphenyldiacetylene, 
Ci8Hi0O4,  m.  p,  197°,  and  diphenyldiacetylene  are  prepared  in  a  similar 
manner.  C.  8. 

Derivatives  of  Acetylene.  Hugo  Hoerdlingek  ( Kleine  Mitt.  Chem. 
Fabrik.  Florsheim ,  Ho.  37). — The  physical  constants  and  properties  of 
the  following  derivatives  of  acetylene  are  given  :  Heptinene  (w-amyl* 
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acetylene,  b.  p.  108 — 110°/745  mm.,  26°/10  mm.,  m.  p.  below  -70°, 
D15  0*7546,  D20  0*7470.  Octinene  (n-hexylacetylene),  b.  p.  130 — 132°/ 
745  mm.,  31°/8  mm,,  m.  p.  below  -70°,  D15  0*7680.  Noninene 
( n-heptylacetylene ),  b.  p.  160°/745  mm.,  51°/8  mm.,  m.  p.  -65°, 
j)i5  5*7799.  Decinene  ( n-octylacetylene ),  b.  p.  181 — 182°/745  mm., 
69 — 70°/10  mm.,  m.  p.  -  36°,  D15  0*7924.  Undecinene  (n-nonyl- 
acetylene),  b.  p.  202 — 204°/745  mm.,  91°/8  mm.,  m.  p.  -33°, 
D15  0*8024. 

All  these  compounds  are  colourless  liquids,  practically  insoluble  in 
water,  soluble  in  organic  solvents.  They  possess  a  high  refractive 
index,  and  a  characteristic  odour  which  is  particularly  marked  in  the 
cases  of  heptinene  and  undecinene.  With  ammoniacal  cuprous 
chloride  and  silver  nitrate  solutions,  they  yield  yellow  and  white 
precipitates  respectively.  When  dissolved  in  ether  and  treated  with 
sodium,  they  evolve  hydrogen  and  form  highly  reactive  sodium 
compounds.  H.  W. 

Density  and  Thermal  Expansion  of  Ethyl  Alcohol  and  its 
Mixtures  with  Water.  N.  S.  Osborne,  E.  C.  McKelvy,  and 
H.  W.  Beaece  (J.  'Washington  Acad.  Sci.,  1912,  2,  95 — 98). — The 
densities  of  twelve  mixtures  of  ethyl  alcohol  and  water  were  determined 
at  10°,  15°,  20°,  25°,  30°,  35°,  and  40°  by  the  method  of  hydrostatic 
weighing.  For  each  mixture  the  constants  a,  (3,  and  y  in  the  equation 
D25o  +  a(«  -  25°)  +  (3(t  -  25°)2  +  y(£  -  25°)3,  and  these  values  are 
tabulated  together  with  D25°. 

The  values  of  a,  (3,  and  y  for  each  integral  %  of  alcohol  between 
0  and  100  have  been  obtained  by  interpolation.  The  mean  of  fifteen 
determinations  of  the  density  of  the  purest  alcohol  at  25°  was  found 
to  be  0*78506.  H.  M.  D. 

Action  of  the  Chlorides  of  a-Alkyloxy-acids  on  Organo- 
metallic  Derivatives  of  Zinc.  Edmond  E.  Blaise  and  L.  Picard 
(Ann.  Chim.  Phys.,  1912,  [viii],  25,  253 — 276). — For  the  most  part 
a  resume  of  work  already  published  (Abstr.,  1911,  i,  175,  260).  The 
following  new  data  are  recorded  regarding  substances  obtained  in  the 
general  reaction. 

Ethyl  n-amyl  ether,  b.  p,  119 — 120°,  is  a  mobile,  pleasant  smelling 
liquid,  insoluble  in  water,  which  on  heating  with  hydriodic  acid  yields 
n-amyl  iodide,  from  which  n*amyl  ether,  b.  p.  70°/12  mm.,  and  n-amyl 
alcohol  were  prepared.  The  phenylurethane  of  the  latter  has  m.  p. 
46°,  and  crystallises  in  tablets,  and  the  benzoate  boils  at  137 — 138°/ 
15  mm.  Ethoxymethyl  n-butyl  ketone,  OEt*CH2*CO*C4H9,  b.  p.  79°/ 
18  mm.,  is  a  pleasant-smelling  liquid  ;  the  oxime,  b.  p.  125°/17  mm.,  is  a 
colourless  liquid  ;  the  semicarbazone,  m.  p.  99°,  forms  brilliant,  colourless 
spangles. 

Condensation  of  ethoxyacetyl  chloride  with  zinc  isoamyl  iodide 
furnished  ethyl  isohexyl  ether,  OEt’CH2*CH2Pr0,  b.  p.  68°/67  mm., 
or  137°/760  mm.,  and  ethoxymethylhexanone  (Sommelet,  Abstr., 
1907,  i,  107). 

ip-Tolylethoxymethylethylcarbinol,  OH*CEt(CH2*OEt)*C6H4Me,  b.  p. 
130°/9  mm.,  obtained  by  the  action  of  magnesium  ethyl  bromide  on 


ORGANIC  CHEMISTRY. 


i.  233 


jD-tolylethoxymethyl  ketone  already  described  (Abstr.,  1911,  i,  175), 
gives  by  the  application  of  Sommelet’s  method  ( loc .  cit.),  /3-p -tolyl- 
butaldehyde ,  CgH4Me*CHEt*CHO,  b.  p.  104°/8  mm.  The  latter 
furnishes  an  azine,  m.  p.  63°  (decomp.),  a  semicarbazone,  p-nitrophenyl- 
hydrazone,  m.  p.  104°,  and  an  oxime,  m.  p.  70°,  all  of  which  are 
crystalline.  T.  A.  H. 

Action  of  Alkyloxides  on  Esters  of  Inorganic  Acids. 
I.  L.  Rabtsevitsch-Zubkovsky  (J.  Russ.  Phys.  Chem.  Soc.,  1911,  44, 
151 — 154). — Methyl  sulphate  reacts  with  magnesium  methoxide  accord¬ 
ing  to  the  equation:  2Me2S044-  Mg(OMe)2  =  2Me20  +  Mg(S04Me)2, 
and  with  sodium  wobutoxide  according  to  : 

Me2S04  +  CHMe2-CH2-ONa  =  NaMeS04  +  CHMe2-CH2*OMe. 
Magnesium  methoxide  and  methyl  phosphate  yield  methyl  ether,  and 
magnesium  dimethyl  phosphate  :  PO(OMe)3  +  Mg(OMe)2  =  2Me20  + 
Mg[OPO(OMe)2]2  ;  so  that  when  alkyloxides  react  with  alkyl  salts  of 
poly  basic  inorganic  acids,  only  one  of  the  alkyloxy-groups  of  the  salt  is 
replaced  by  the  metal  of  the  alkyloxide.  T.  H.  P. 

Preparation  of  Aminoethyl  Alcohol  from  Egg  Lecithin. 

Georg  Trier  ( Zeitsch .  physiol.  Chem.,  1912,  76,  496 — 498.  Compare 
Abstr.,  1911,  i,  771). — (3- Aminoethyl  alcohol  is  obtained  as  a  product 
of  the  hydrolysis  of  egg  lecithin  by  dilute  sulphuric  acid  in  not 
inconsiderable  quantity,  and  identified  by  means  of  the  aurichloride. 

E.  P.  A. 

Should  the  Term  Protagon  be  Retained  ?  Waldemar  Koch 
(Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  xl ;  J.  Biol.  Chem.,  11). — The 
term  protagon  has  no  longer  any  chemical  significance ;  the  substance 
so  described  contains  at  least  three  materials,  namely,  a  phosphatide, 
which  contains  choline,  a  cerebroside,  and  a  combination  of  a  choline- 
free  phosphatide  and  a  cerebroside  to  which  an  ethereal  sulphuric  acid 
group  is  attached.  W.  D.  H. 

New  Compounds  of  Samarium  and  Neodymium.  Charles 
James,  F.  M.  Hoben,  and  C.  H.  Robinson  (J.  Amer.  Chem.  Soc.,  1912, 
34,  276 — 281  ;  Chem.  News,  1912,  105,  121 — 122). — In  the  course  of 
a  search  for  salts  which  might  be  of  value  for  fractionally  separating 
the  rare  earths,  the  following  compounds  were  prepared  and  are  described. 

Samarium  ethyl  sulphonate,  (C2H5#S03)6Sa2,6H20,  methylsulphonate , 
(CH3*S03)6Sa2,7H20,  propylsulphonate,  (C3H7*S03)6Sa2,9H20,  isobutyl- 
sulphonate,  (C4H9’S03)6S^2,7H20,  camphor  sulphonate, 
(C10H15O-SO3)6Sa2,10H2O, 

inethanetri  sulphonate ,  [C  H  (S03)3]2Sa2, 1 6H20,  m-xylene-i-sulphonate, 

(C6H3Me2*S03)6Sa2,7H20,  glycvllate,  (0H,CH2*C02)6Sa2,  cacodylate, 
(Me2  As02)6Sa2, 1  6  ft20,  ethanedisulphonate,  [C2H4(S03)2]3Sa2,4H20, 

ethylgly collate,  (0EfCH2*C02)2Sa2,18H20,  citraconate, 
(C5H404)3,Sa2,12tI20, 

sulphoacetate,  (C2H205S)3Sa2,  and  hydroxyethanesulphonate.  Neodymium 
methylsulphonate,  (CH3*S03)6Nd2,7H20,  ethylsulphonate, 
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propyl  sulphonate ,  (C3H7*S03)6Nd2,6H20,  iso butylsulphonate, 
(C4H9*S03)6Nd2,8H20, 

ethanedisulphonate,  [C2H4(S03)2]3Nd2, 10H2O,  methanetrisulphonate, 
[CH(S03)3]2Nd2,14H20, 

camphor  sulphonate,  (C10H15O*S.O3),.Nd2,17H2O,  m-xylene-i-sulphonale , 
(C6H8Me2*S08)6Nd2,2H20,  m  -sulphobenzoate, 

(C7H405S)3Nd2,9H20, 

quinate,  [C6H7(0H)4*C02]fiNd2,llH20,  anisate ,  (0Me,C6H4*C02)6Nd2, 
oxanilate,  (NHPh*C0*CO2)6Nd2,5H2O,  cacodylate,  (Me2As00)6Nd2, 
and  hydroxyelhanesulphonate.  E.  G. 

Reduction  of  Higher  Unsaturated  Aliphatic  Acids  to 
Saturated  Acids  by  the  Action  of  Zinc  and  Water  on 
their  Halogen  Derivatives ;  Grignard  Reaction  Applied  to 
the  Latter.  Sergius  Fokin  (J.  Russ.  Phys.  Chem.  Soc.,  1912,  44, 
155 — 165). — Experiments  with  oleic,  elaidic,  erucic,  undecenoic, 
ricinoleic,  linoleic,  and  linolenic  acids  show  that  by  addition  of 
hydrogen  bromide  to  these  acids  and  treatment  of  the  monobromo- 
saturated  acids  thus  obtained  with  zinc  and  water  in  a  sealed  tube, 
the  corresponding  saturated  aliphatic  acids  themselves  are  obtained  ; 
for  example,  (Cl7H34Br-C02)2Zn  +  2Zn  +  H20  =  (Cl7H35*C02)2Zn  + 
(ZnBr2  +  ZnH)2.  TJnsaturated  hydroxy-acids  may  be  converted  into 
saturated  hydroxy-acids  in  a  similar  manner.  With  monochloro- 
derivatives  of  saturated  aliphatic  acids,  the  reaction  with  zinc  and 
water  proceeds  partly  in  the  direction  indicated  by  the  above  equation, 
but  about  one-third  of  the  acid  formed  consists  of  the  original 
unsaturated  acid,  from  which  the  chloro- derivative  of  the  saturated 
acid  was  obtained.  As  stated  by  Lewkowitsch  (“  Oils,  Fats,  and 
Waxes  ”),  neither  dichloro-  nor  dibromo-stearic  acid  gives  the  non- 
substituted  stearic  acid  when  heated  with  various  metals  in  presence 
or  absence  of  water  or  an  organic  solvent. 

The  following  temperatures  are  those  at  which  fused  mixtures  of 
oleic  and  stearic  acid  solidify:  10%  stearic  acid  (90%  oleic),  29’5°; 
20%,  40-2°;  30%,  47'7°  ;  40%,  52-9°;  50%,  56-8°;  60%,  59’8°; 
70%,  62*3°;  80%,  64'5°  ;  90%,  66’3°,  and  pure  stearic  acid,  68‘0°. 

T.  H.  P. 

An  Anomaly  in  the  Reduction  of  Ethyl  Acetoacetate. 
Julius  Tafel  [with  Franz  Andre]  (Per.,  1912,  45,  437 — 452. 
Compare  Tafel  and  Hahl, 'Abstr.,  1907,  i,  765 ;  Tafel  and  Jurgens, 
Abstr.,  1909,  i,  545). — The  electrolytic  reduction  of  derivatives  of 
acetoacetic  esters  has  been  interpreted  to  take  place  according  to  the 
scheme:  CH3-COCHR-C02Et  — >  CH8-CH2-CHR-CH3.  Whilst, 
however,  the  range  of  the  b.  p.  of  the  products  obtained  points  to 
their  uniformity,  the  actual  b.  p.’s  do  not  in  all  cases  agree  with  those 
recorded  for  the  expected  hydrocarbons,  and  in  the  cases  where 
R  =  Et,  «Pr,  or  mC4H9,  lie  close  to  those  of  the  isomeric  normal  hydro¬ 
carbons  ;  similarly,  Tafel  and  Jurgens  ( loc .  cit.)  found  for  the  reduction- 
product  of  ethyl  fsobutylacetoacetate  a  b.  p.  7°  higher  than  that  given 
by  Clarke  (Abstr.,  1908,  i,  593)  for  /?S-dimethylhexane.  The  present 
work  was  undertaken  with  the  object  of  explaining  these  differences, 
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and  has  led  to  the  conclusion  that  the  methyl  group  formed  in 
the  complete  reduction  of  derivatives  of  acetoacetic  esters  is  transposed 
and  occurs,  not  as  a  side-chain,  but  as  part  of  the  main  chain. 

The  reduction  of  ethyl  isobutylaeetoacetate,  whether  with  lead  or 
cadmium  electrodes,  gave  results  precisely  similar  to  those  obtained  by 
Tafel  and  Jurgens  ( loc .  cit.)  The  product,  which  is  now  regarded  as 
/3-methylheptane  or  y-methylheptane  (instead  of  /38-dimethylhexane), 
appears  to  undergo  slight  decomposition  when  shaken  with  concentrated 
sulphuric  acid  according  to  the  method  previously  used  for  its 
purification. 

By  the  reduction  of  ethyl  sec.-butylaeetoacetate  with  lead  electrodes, 
a  hydrocarbon,  b.  p.  117‘8 — 118,2°/746  mm.,  was  obtained.  This  is 
regarded  as  y-methylheptane  or,  possibly,  a  mixture  of  S-methylheptane 
and  y-ethylhexane. 

Methyl  methyl  pro pylacetoacetate,  reduced  at  a  cadmium  electrode, 
yielded  an  octane  of  b.  p.  1 1 6' 1 — 118,2°/752  mm.  This  is  probably 
S-methylheptane,  possibly  y-methylheptane  or  y-ethylhexane,  or  a 
mixture  of  the  latter  with  S-methylheptane. 

Methyl  methylisopropylacetoacetate  when  similarly  reduced  gave 
an  octane  of  b.  p.  110 — 118°/756  mm.,  which  is  presumably  a  mixture 
of  hydrocarbons. 

By  the  reduction  of  ethyl  isopropylaeetoacetate,  a  heptane  of  b.  p. 
91 — 92-6°/747  mm.,  probably  slightly  impure  /3-methylhexane,  or 
possibly  y-methylhexane,  was  obtained. 

Ethyl  ethylacetoacetate  when  reduced  at  cadmium  or  lead  electrodes 
yielded  a  hydrocarbon  which,  after  purification  by  means  of  con¬ 
centrated  sulphuric  acid,  had  b.  p.  68-2 — 69‘l0/742  mm.  This  was 
unaffected  by  cold  potassium  permanganate,  thereby  differing  from 
y-methylheptane,  which,  according  to  Zelinsky  and  Zelikoff,  is  rapidly 
oxidised  by  this  reagent — a  statement,  however,  which  the  authors 
could  not  confirm  experimentally. 

An  explanation  of  certain  of  these  reactions  may  be  found  in  the 
hypothesis  that  a  tetramethylene  ring  is  formed  as  an  intermediate 
step  in  the  reduction,  and  then  broken  in  the  manner  indicated  by  the 
scheme  : 


4  CH„ 

i  3 

3  CO 
2  CHR 
1  C02Et 


4  3 

C— C 

i  i 

C—  C-R 
1  2 


1  CH, 

4cH: 

3CH2 

2  CH2R 


To  explain  the  formation  of  y-methyl  derivatives  from  ethyl  iso¬ 
butyl-  and  isopropyl-acetoacetates,  it  is  necessary  to  assume  that  the 
carbon  atom  of  the  carbethoxy-group  of  the  ester  becomes  detached 
from  the  a-carbon  atom  (*)  and  attached  to  a  terminal  C-atom  of  the 
alkyl  group  : 

ch3-co*ch — ch>ch3  ch3-ch2-ch2-ch-ch2-ch3 

C02Et  CH3  CH3 


This  leads  to  the  same  result  as  the  above  hypothesis  in  the  cases  of 
w-alkyl  derivatives  of  ethyl  acetoacetate  and  of  ethyl  diethylaceto- 
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acetate.  In  the  cases  of  see.-butyl,  methylpropyl,  and  methyhsopropyl 
derivatives,  however,  two  products  might  be  expected,  whilst  only  one 
has  been  obtained,  possibly  owing  to  the  proximity  of  their  respective 
b.  p.’s.  On  the  whole,  the  second  hypothesis  explains  the  fact  better 
than  the  first,  but  is  advanced  with  caution  on  account  of  the  difficulty 
of  interpreting  the  mechanism  involved. 

A  third  possibility  lies  in  the  assumption  of  a  new  formulation  for 
the  substitution  products  of  ethyl  acetoacetate  as  shown  in  the  following 
scheme : 

CH.-CO  OH,-CO  CHvCO 

I  I  I 

CH  CH  CR4 

|>0  j>0  |>0 

H-C-OEt  R-C-OEt  R-C-OEt 

Possibly  in  ethyl  acetoacetate  this  form  may  be  in  equilibrium  with 
the  forms  generally  assumed,  and  may  also  be  the  form  mainly 
attacked  during  alkylation.  According  to  this  hypothesis,  the  same 
hydrocarbons  should  be  obtained  from  monoalkyl  derivatives  of  ethyl 
acetoacetate  and  from  ethyl  diethylacetoacetate  as  would  be  expected 
from  the  first  hypothesis  (see  above).  Ethyl  methylpropylacetoacetate 
(from  ethyl  methylacetoacetate)  should  yield  y-ethylhexane,  whilst 
ethyl  methyKsopropylacetoacetate  (from  ethyl  methylacetoacetate)  and 
ethyl  methylbenzylacetoacetate  (from  ethyl  benzylacetoacetate)  should 
yield  (3- methyl  -  y  -  ethylpentane  and  a  -  phenyl  -  y  -  methylpentane 
respectively.  H.  W. 

A  New  Salt  of  /?-Hydroxybutyric  Acid.  Phillip  A.  Shaffer 
( Proc .  Amer.  Soc.  Biol.  Chem.,  1911,  xi;  J.  Biol.  Chem.,  11). — If 
equivalent  parts  of  zinc  and  calcium  /?-hydroxybutyrates  (made  by 
treating  the  free  acid  with  zinc  and  calcium  carbonate  respectively) 
are  poured  together,  a  double  salt,  ZnCa(04Hpr03)4,  is  formed,  which  on 
the  addition  to  the  warmed  solution  of  an  equal  volume  of  alcohol, 
crystallises  out  in  needles  or  long,  narrow  plates.  It  is  useful  for  the 
purification  of  the  acid,  which  may  be  obtained  from  the  double  salt 
by  removing  the  zinc  with  hydrogen  sulphide,  and  the  calcium  with 
oxalic  acid;  or  a  solution  of  the  salt  acidified  with  sulphuric  acid  and 
dehydrated  by  plaster  or  anhydrous  sodium  sulphate  may  be  extracted 
with  dry  ether.  The  salt  prepared  from  the  £-acid  has  a  specific 
rotation,  [a]o  =  -■■15’10  (5%  solution),  W.  D.  H. 

Syntheses  by  means  of  Mixed  Organo-metallic  Derivatives. 
Mixed  cyclo Acetals.  Edmond  E.  Blaise  ( Compt .  rend.,  1912,  154, 
596 — 598.  Compare  Abstr.,  1911,  i,  175,  260). — The  action  of  organo- 
zinc  halides  on  acid  chlorides  of  the  type  COCl-CHR-O-CO-R  is 
abnormal,  and  leads  to  the  production  of  cyclic  compounds  which  the 
author  proposes  to  term  cycfoacetals.  An  intermediate  compound  is 
probably  decomposed  in  the  following  manner  : 

ZnI-0-CR2-0-CHR-C0Cl  =  ZnICl  +  CHR<^_q‘_^>CR2. 

The  following  new  substances  have  been  prepared ;  their  use  in  the 
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synthesis  of  aldehydes,  a-ketonic  acids,  and  a-halogen  ketones  will  be 
described  in  a  subsequent  communication. 

CHMe<?_Q^>CAlePra,  b.  p.  90°/22  mm. 

CMe2<C^).^^>CMeEt,  b.  p.  64°/13  mm. 

CH2Me-[CH2]2*CH<^Q*^>CMeEt,  b.  p.  103°/ 12  mm. 

CH2Me-[CHo]3*CH<^Q^>CMeEt,  b.  p.  1 15°/12  mm. 

Acetylsalicoyl  chloride  gives  the  compound,  C6H4<^^^^>CMeEt, 

whilst  acetyl  jo-hydroxybenzoyl  chloride  behaves  normally. 

W.  0.  W. 

Formation  of  Cork.  Simon  Zeisel  ( J pr.  Ghem.,  1912,  [ii], 
85,  226 — 230). — Polemical  with  Schmidt  (this  vol.,  i,  72).  F.  B. 

Oxidation  Products  of  Sebacic  Acid.  Eyvind  Bodtker 
(J.  pr.  Chem.,  1912,  [ii],  85,  221 — 225). — Succinic,  glutaric,  and 
adipic  acids,  together  with  a  small  quantity  of  y-heptanone-a.77- 
dicarboxylic  acid  (Tonnies,  Abstr.,  1879,  915),  are  the  only  products 
formed  when  sebacic  acid  is  boiled  with  concentrated  nitric  acid  until 
it  completely  disappears.  For  details  of  the  separation  of  the  acids, 
the  original  should  be  consulted.  F.  B. 

Dissociation  of  Tartrates,  Malates,  and  Camphorates  of 
Amines  as  Revealed  by  their  Rotatory  Power.  Jules  Minguin 
(Ann.  Chim.  Phys.,  1912,  [viii],  25,  145 — 159). — The  work  on 
tartrates  has  been  published  already,  and  the  general  conclusions  then 
drawn  apply  to  the  other  salts  now  dealt  with  (Minguin  and 
Wohlgemuth,  Abstr.,  1909,  i,  11).  The  malates  and  camphorates  of 
the  aliphatic  amines  exist  undissociated  in  solution,  but  in  the  case  of 
the  'aromatic  amines  neutral  malates  are  not  formed  and  the  hydrogen 
malates  are  dissociated  in  solution.  Camphorates  of  the  aromatic 
amines  do  not  exist  in  solution.  The  hydrogen  malates  of  aniline  and 
of  diethylaniline  melt  at  132°  and  67°  respectively.  T.  A.  H. 

Lactonisation  of  a-Ketonic  Esters.  Ethyl  Pyruvate.  Henri 
Gault  (Compt.  rend.,  1912,  154,  439 — 441.  Compare  Abstr.,  1911, 
i,  709  ;  de  Jong,  Abstr.,  1904,  i,  550). — When  the  lactonisation  of  ethyl 
pyruvate  is  effected  by  saturating  the  ester  with  hydrogen  chloride  in 
the  cold,  the  ethyl  a-keto-y-valerolactone-y-carboxylate  first  formed 
undergoes  further  change,  and  a  neutral  substance,  b.  p.  176 — 177°/ 
13  mm.,  is  obtained;  this  is  probably  the  ethyl  ether  of  the  enolic 

form  of  the  above  ketone,  C02Et*CMe<^  •  ,  and  appears  to  be 

identical  with  the  compound  prepared  by  Genvresse  (Abstr.,  1893, 
i,  552),  which  he  supposed  to  be  ethyl  a-keto-A/s-butene-ay-dicarboxylate. 
It  unites  with  hydrazine  (2  mols.)  to  form  a  compound,  m.  p.  180° 
(decomp.),  the  constitution  of  which  has  not  yet  been  elucidated. 

w.  o.  w. 
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Citrophosphate  Solutions.  Antonio  Quartaroli  (Atti  R.  Accad. 
Lincei ,  1912,  [v],  21,  i,  130 — 135). — The  author  criticises  the  work  of 
Pratolongo  (Abstr.,  1911,  ii,  865)  on  this  subject.  The  supposed 
solutions  of  diammonium  citrate  used  by  that  author  are  shown  to 
have  contained  a  mixture  of  diammonium  and  triammonium  citrates 
with  an  excess  of  the  latter.  The  differences  between  the  cryoscopic 
depressions  observed  by  Pratolongo  and  the  calculated  values  are  not 
due  to  hydrolysis,  because  they  would  require,  for  instance,  that  not 
only  the  diammonium  citrate,  but  also  three-quarters  of  the  mon¬ 
ammonium  citrate  present  should  suffer  hydrolysis.  The  present 
author’s  calculations  (from  the  dissociation  constants  of  ammonium 
hydroxide  and  citric  acid)  show  that  even  triammonium  citrate  can  be 
but  little  hydrolysed.  The  abnormal  values  obtained  for  i  in  the  case 
of  the  ammonium  citrates  are  therefore  due,  not  to  hydrolysis,  but  to 
electrolytic  dissociation.  It  is  further  shown  that  the  cryoscopic  data 
do,  in  fact,  support  the  hypothesis  of  the  formation  of  complex  salts, 
and  exclude  the  possibility  of  the  occurrence  of  double  decomposition. 

The  paper  records  cryoscopic  measurements  for  various  solutions  of 
citric  acid,  monoammonium  citrate,  triammonium  citrate  (and  four 
intermediate  solutions  between  the  two  last  named),  monopotassium 
citrate,  dipotassium  citrate,  tripotassium  citrate,  monoammonium 
phosphate,  diammonium  phosphate,  triammonium  phosphate,  tri¬ 
ammonium  citrate  +  calcium  hydrogen  phosphate,  and  triammonium 
citrate  +  barium  hydrogen  phosphate.  R.  V.  S. 

The  Synthetic  Application  of  Ethyl  Methanetricarboxylate. 
Roland  Scholl  ( Verh .  Ges.  deut.  Naturforsch.  Aerzle,  1912,  ii,  [1], 
213 — 214). — The  usual  ethyl  acetoacetate  and  ethyl  malonate 
syntheses  may  be  performed  with  ethyl  methanetricarboxylate  if 
alcohol  is  excluded.  The  reaction  takes  place  at  or  above  100°,  and  a 
pure  product  is  obtained.  Ethyl  methanetetracarboxylate,  prepared 
from  ethyl  sodiomethanetricarboxylate  and  ethyl  chloroformate,  is  a 
stable  compound,  b.  p.  above  290°  undecomposed,  and  yielding  malonic 
acid  with  dilute  sulphuric  acid.  C.  H.  D. 

New  Method  for  the  Catalytic  Preparation  of  Aldehydes 
from  Acids.  Paul  Sabatier  and  Alphonse  Mailhe  ( Compt .  rend., 
1912,  154,  561 — 564.  Compare  this  vol.,  i,  156,  157). — The  reduction 
of  aliphatic  acids  by  means  of  formic  acid  furnishes  a  convenient 
method  for  preparing  the  corresponding  aldehydes  with  satisfactory 
yields.  The  vapour  of  the  acid,  mixed  with  excess  of  formic  acid,  is 
passed  over  titanium  oxide  at  250 — 300°.  Under  these  conditions,  no 
ketone  is  formed,  but  the  formic  acid  decomposes  into  carbon  monoxide 
and  water,  thus  effecting  reduction  of  the  acid.  The  following  acids 
readily  give  aldehydes,  the  numbers  indicating  the  yield  in  percentages : 
acetic  50,  phenylacetie  75,  propionic  40,  butyric  55,  isobutyric  65, 
isovaleric  75,  y-methylvaleric  80,  octoic  95,  and  nonoic  acid  85%.  In 
the  last  case,  a  small  amount  of  the  corresponding  ketone,  pelargone, 
is  also  formed.  Crotonic  acid  gives  the  aldehyde. 

When  thoria  is  substituted  for  titanium  oxide,  the  yields  of  aldehyde 
are  lower.  W.  O.  W. 
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Alfalfone,  a  Ketone  of  the  Formula  C21H420,  obtained  from 
Alfalfa.  Alfalfa  Investigation.  II.  C.  A.  Jacobson  (J.  Amer. 
Chem.  Soc.,  1912,  34,  300—302). — In  an  earlier  paper  (this  vol., 
ii,  80)  it  was  shown  that  myristone  is  present  in  alfalfa  meal.  Another 
ketone,  C21H420,  m.  p.  88*5 — 88*8°,  has  now  been  isolated  in  the  form  of 
a  white,  amorphous  powder,  and  has  been  termed  alfalfone.  On 
reducing  this  ketone  with  sodium  and  alcohol,  the  corresponding 
carbinol,  C21H43*OH,  m.  p.  86*3 — 86*5°,  is  produced  as  a  white, 
amorphous  powder.  E.  G. 

New  Anhydrides  of  Dextrose  and  Glucosides.  Emil  Fischer 
and  Karl  Zach  ( Ber .,  1912,  45,  456 — 465). — By  the  action  of  barium 
hydroxide  on  triacetylmethylglueoside  bromohydrin  (Fischer  and 
Armstrong,  Abstr.,  1902,  i,  263),  the  authors  have  isolated  a  substance, 
C7H1205,  which  they  provisionally  name  anhydromethylglucoside.  It 
forms  a  crystalline  hydrate,  and  is  not  converted  into  sugar  by  emulsin. 
Warm  dilute  acids  convert  it  into  anhydrodextrose,  CcH10O6,  which 
strongly  resembles  the  hexoses,  differing  from  them,  however,  in 
its  much  greater  ability  to  restore  the  colour  to  Schiff’s  reagent.  It 
yields  a  hydrazone  and  an  osazone. 

The  transformation  of  acetyldibromodextrose  into  triacetyldextrose 
bromohydrin  and  into  triacetylmentholglucoside  bromohydrin  is  also 
described  together  with  the  formation  of  anhydromentholglucoside  from 
the  latter  substance. 

Anhydromethylglucoside  was  prepared  by  warming  tria  cetyl  methyl - 
glucoside  bromohydrin  with  barium  hydroxide  in  aqueous  alcoholic 
solution.  After  filtration  and  evaporation,  the  residue  was  distilled 
under  a  pressure  of  02 — 03  mm.,  when  the  anhydride  passed  over 
between  160°  and  165°^(temp  of  bath)  as  a  colourless  syrup.  In  aqueous 
solution  it  had  [a]?,3  -  1 36*95°.  Under  suitable  conditions  it  formed  a 
hydrate  which  was  not  obtained  free  from  syrup.  At  5 6°/12  mm.  it 
still  retained  water.  When  dried  over  phosphoric  oxide  at 
100°/ 12  mm.,  it  melted,  lost  all  its  water,  and  left  a  residue  of 
anhydromethylglucoside. 

Anhydrodextrose  was  formed  by  hydrolysing  anhydromethyl¬ 
glucoside  with  4’5%  sulphuric  acid.  It  crystallised  in  long  needles, 
m.  p.  118°  (corr.)  after  slight  softening.  In  aqueous  solution  it  had 
[a]n  +  53*89°.  It  dissolved  readily  in  water  and  alcohol,  with  difficulty 
in  ethyl  acetate. 

Anhydrodextrosephenylhydrazone  was  best  prepared  by  mixing 
anhydrodextrose  with  pure  phenylhydrazine.  The  solid  mass  obtained 
by  gently  warming  the  mixture  was  washed  with  ether  and  crystal¬ 
lised  from  water,  from  which  the  phenylhydrazone  separated  in  faintly 
yellow  leaflets,  m.  p.  157 — 158°  (corr.). 

Anhydrodextrosephenylosazone,  prepared  in  the  same  manner  as 
dextroseplienylosazone,  crystallised  in  slender  needles.  It  darkened 
when  heated,  and  had  m.  p.  about  180°  (corr.  decomp.). 

Triacetylmenthol  -  d  -  glucoside  bromohydrin  was  formed  when 
ethereal  solutions  of  acetyldibromodextrose  and  menthol  were  shaken 
with  silver  carbonate.  It  separated  from  alcohol  in  long  needles, 
m.  p.  140°  (corr.),  and  had  [a]p  —  49*62°  in  chloroform  solution.  Treat- 
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ment  with  sodium  hydroxide  in  alcoholic  solution  transformed  it  into 
anhydromentholglucoside,  m.  p.  113°  (corr.),  [ajj®  -  96*73°  in  alcoholic 
solution. 

Tmacetylbenzylglucoside  bi'omohydrin  was  obtained  in  the  same 
manner  as  the  above  menthol  compound.  It  had  m.  p.  141°  (corr.) 
after  previous  softening,  [a]!?  -  46*76°  in  chloroform  solution. 

Acetyldibromodextrose  when  shaken  in  acetone  solution  with  silver 
carbonate  yielded  triacetyldextrose  bromohydrin,  m.  p.  119°  (corr.), 
[a]o  +  23*33°  in  acetone  solution.  Mutarotation  has  not  yet  been 
observed  with  this  compound.  H.  W. 

Dextrinisation  of  Starch  by  Desiccation.  Giovanni 
Malfitano  and  (Mile.)  A.  Moschkoff  ( Gompt .  rend.,  1912,  154, 
443  —  446). — The  conversion  of  starch  into  dextrin  is  attributed  to 
progressive  dehydration  of  the  substance,  and  not  to  the  ordinary 
hydrolytic  action  of  water.  Starch  was  dehydrated  over  phosphoric 
oxide  at  the  ordinary  temperature  and  at  higher  temperatures  up  to 
150°,  the  loss  of  water,  percentage  of  carbon  and  hydrogen,  and 
amount  of  soluble  matter  formed  being  determined  from  time  to  time. 
In  a  vacuum,  at  25°,  28*1%  of  soluble  matter  was  formed  after  twenty 
days ;  this  rose  to  90%  when  the  material  was  heated  for  four  hours 
at  120°.  Some  decomposition  occurs,  even  at  50°,  before  dehydration 
is  complete,  as  is  shown  by  the  starch  turning  brown.  This,  however, 
is  not  the  cause  of  increased  solubility,  for  at  150°  solubility  is  less, 
and  analysis  shows  that  no  oxidation  has  occurred. 

These  experiments  lead  to  the  suggestion  that  the  starch  micro-cells 
are  composed  of  molecules  of  C6H10O5,  linked  together  by  water,  in  a 
manner  represented  by  the  formula 

{[(C6H10O5-OH)H](C6H10O5-OH)}H  .  .  ., 
or  more  accurately  as 

{[(O6H10O5-OH)H]„[(O6H10O5-OH)]^H„.1}H  .  .  . 

Soluble  starch,  amylodextrin,  erythrodextrin,  etc.,  may  be  regarded 
as  arising  by  successive  removals  of  C6H10O5  groups.  When  dextrinisa¬ 
tion  occurs  in  the  ordinary  way  by  heating  starch  with  water,  the 
effect  is  the  same,  but  the  mechanism  is  different,  water  between  the 
complexes  being  removed  by  ionisation.  W.  O.  W. 

Lintner  Soluble  Starch.  Ernest  D.  Clark  ( Biochem .  Bulletin, 
1911,  1,  194 — 206). — A  study  of  the  reducing  power  and  erythro¬ 
dextrin  reaction  with  iodine  on  Lintner  soluble  starch  prepared  from 
potato  starch.  The  product  can  only  be  purified  with  the  greatest 
difficulty,  if  at  all,  from  the  dextrin  to  which  these  reactions  are  due. 

W.  D.  H. 

Action  of  Tetrabromoethane  on  Organic  Bases.  William 
M.  Dehn  ( J .  Amer.  Ghem.  Soc.,  1912,  34,  286 — 290). — When  tetra¬ 
bromoethane  is  added  to  a  solution  of  an  organic  base  in  dry  ether, 
the  hydrobromide  of  the  base  is  precipitated  and  tribromoethylene  is 
produced  and  remains  in  the  solution.  The  reaction  takes  place  more 
easily  with  aliphatic  amines  than  with  aromatic  bases,  and  more 
easily  with  primary  than  with  secondary  or  tertiary  amines.  It  is 
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accelerated  by  direct  sunlight.  The  hydrobroinides  of  various  amines 
have  been  obtained  in  the  pure  state  by  this  method,  and  their 
mercuribromides  and  auribromides  prepared. 

When  piperidine  is  added  to  an  ethereal  solution  of  tetrabromo- 
ethane,  the  hydrobromide  is  instantaneously  and  quantitatively 
precipitated,  and  this  constitutes  a  convenient  and  inexpensive  method 
for  the  preparation  of  tribromoethylene. 

The  following  salts  are  described  :  Ethylamine  mercuribromide, 
NH2Et,HBr,HgBr2,  m.  p.  91°.  Diethylamine  hydrobromide,  m.  p.  205°, 
auribi'omide ,  NH  Et2,HBr,  AuBr3,  m.  p.  162°,  and  mercuribromide, 
m.  p.  120°.  Triethylamine  auribromide,  m.  p.  140°,  and  mercuribromide, 
m.  p.  109°.  Dipropylamine  hydrobromide,  m.  p.  271°,  auribromide, 
m.  p.  119°,  and  mercuribromide,  m.  p.  109°.  Tripropylamine  hydro¬ 
bromide,  m.  p.  180°,  auribromide,  m.  p.  149°,  and  mercuribromide, 
m.  p.  104°.  iso Butylamine  hydrobromide,  m.  p.  138°,  auribromide 
m.  p.  154°,  and  mercuribromide,  m.  p.  164°.  Di-isobulylamine 
hydrobromide,  m.  p.  313°,  auribromide,  m.  p.  245°,  and  mercuribromide, 
m.  p.  60°.  Amylamine  hydrobromide ,  m.  p.  243°,  auribromide,  m.  p. 
105°,  and  mercuribromide,  m.  p.  213°.  Di-isoamylamine  hydrobromide, 
m.  p.  about  315°,  auribromide,  m.  p.  220°,  and  mercuribromide,  m.  p. 
97°.  Allylamine  hydrobromide,  m.  p.  91°,  and  mercuribromide,  m.  p. 
115°.  Benzylamine  mercuribromide,  m.  p.  211°.  Dibenzylamine 
auribromide,  m.  p.  165°,  and  mercuribromide,  m,  p.  145°.  Pyridine 
mercuribromide,  m.  p.  152°.  Picoline  mercuribromide,  m.  p.  88°. 
Piperidine  mercuribromide,  m.  p.  143°.  E.  G. 

Hexabromoselenates  [Selenibromid.es].  Alexander  Gutbier and 
W.  Grunewald  (J.  prr,  Chem.,  1912,  [ii],  85,  321 — 330). — An  account 
of  the  preparation  and  properties  of  the  selenibromides  of  the  alkali 
metals  and  a  number  of  aliphatic  amines  of  the  general  formula 
B2SeBr6.  The  general  method  of  preparation  consists  in  the  addition 
of  an  aqueous  solution  of  the  alkali  bromide  or  of  the  amine  in 
hydrobromic  acid  to  an  excess  of  a  solution  of  the  compound 
H2SeBrfi  in  hydrobromic  acid.  The  latter  solution  was  prepared  by 
adding  bromine  to  a  mixture  of  finely  divided  selenium  and  strong 
hydrobromic  acid.  The  selenibromides  are  stable  towards  air,  but  are 
decomposed  by  water;  those  of  the  alkali  metals  crystallise  in 
octahedra  or  cubes,  belonging  to  the  regular  system  [Lenk.].  In 
addition  to  the  selenibromides  of  sodium,  potassium,  caesium,  rubidium, 
ammonium  and  of  methylamine,  dimethylamine,  trimethylamine  and 
ethylamine,  all  of  which  have  been  previously  isolated  (Muthmann  and 
Schafer,  Abstr.,  1893,  ii,  318  ;  Norris,  Abstr.,  1898,  i,  510;  Lenher, 
Abstr.,  1899,  ii,  18),  the  following  new  compounds  are  described : 
Diethylammonium  selenibromide,  (NH2Et2)2SeBr6,  lustrous,  brownish- 
red  needles  of  monoclinic  habit ;  the  corresponding  propylamine  com¬ 
pound,  (NH3Pra)2SeBr6,  ruby-red  plates  of  a  metallic  lustre  and 
rhombic  habit ;  butyl  ammonium  selenibromide,  (NH3'C4H9)2SeBr6, 
forms  lustrous,  orange-red  leaflets  ;  the  iso  butylamine  compound,  vivid 
red,  hexagonal  platelets.  Ethylenediammonium  selenibromide, 

(C2H10N2)SeBr6, 

forms  garnet-red  crystals  of  a  metallic  lustre,  belonging  to  the 
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triclinic  system ;  the  propylene  compound,  (C3H12N2)SeBr6,  garnet-red 
crystals  of  rhombic  habit.  F.  B. 

Action  of  Tetraiodoethylene  on  Organic  Bases.  William 
M.  Dehn  (i T.  Amer.  Chem.  Soc.,  1912,  34,  290 — 293). — In  earlier 
papers  (Dehn,  Abstr.,  1911,  i,  829  ;  Dehn  and  Dewey,  1911,  i,  914)  it 
was  stated  that  carbon  tetrabromide  and  di-iodoacetylene  combine  with 
organic  bases,  dissolved  in  dry  ether,  to  form  molecular  compounds.  It 
is  now  shown  that  tetraiodoethylene  behaves  in  a  similar  manner. 
Sunlight  is  generally  necessary  to  promote  the  reactions.  The  com¬ 
pounds  are  decomposed  by  water;  in  the  case  of  the  diethylamine 
compound  the  main  reaction  is  NHEt2,C2I4  — >•  NHEt2  +  C2I4, 
but  a  large  proportion  decomposes,  thus  :  3NHEt2,C2I4  +  3H20  — > 
3NHEt2,HI  +  3C2I2  +  2HI  +  HI03.  Although  the  normal  course  of 
the  reaction  between  tetraiodoethylene  and  organic  bases  is  that 
indicated,  secondary  reactions  take  place  involving  the  production  of 
di-iodoacetylene,  thus:  3NHEt2  +  2C0I4  — >-  2NHEt2,HI  +  2C2I2  + 
NHEt2,I2,  and  3NHEt2  +  3C2I4  -V  NHEt2,HI  +  NHEt2,I2  + 
NHEt2,HI,I2  4-  3C2I2.  The  crystalline  mass  precipitated  from  the 
ethereal  solution  is,  therefore,  usually  a  mixture  of  two  or  more 
substances  which  are  sometimes  very  difficult  to  separate.  The 
following  compounds  are  described. 

The  ethylamine  compounds ,  NH2Et,C2I4,  m.  p.  155°,  and 
NH2Et,202I4,  m.  p.  133°;  ethylamine  hydriodide,  m.  p.  167°,  and 
mercuri-iodide,  m.  p.  136°.  The  diethylamine  compound,  NHEt2,C2I4, 
m.  p.  158°;  diethylamine  hydriodide ,  m.  p.  165°,  and  mercuri-iodide , 
m.  p.  115°.  The  triethylamine  compound,  NEt3,2C2I4,  m.  p.  132°; 
triethylamine  hydriodide,  m.  p.  173°  (decomp.),  and  mercuri-iodide, 
m.  p.  84°.  The  isopropylamine  compound,  NH2Pr^,202I4,  m.  p.  160°. 
The  dipropylamine  compound,  NHPra2,2C2I4,  m.  p.  130°;  dipropyl¬ 
amine  hydriodide,  m.  p.  229°  (decomp.),  and  mercuri-iodide ,  m.  p.  81°. 
The  di-isoamylamine  compound,  NH(C6Hn)2,C2I4,  m.  p.  150° ;  dt-iso- 
amylamine  mercuri-iodide,  m.  p.  110°.  The  benzylamine  compound, 
CH2Ph‘NH2,C2I4,  m.  p.  115°;  benzylamine  hydriodide,  m.  p.  162°, 
and  mercuri-iodide,  m.  p.  134°.  The  w-phenylethylamine  compound , 
C2H4Ph-NH2,C2I4,C2I2,  m.  p.  138°  (decomp.);  w-phenylethylamine 
hydriodide,  m.  p.  267°,  and  mercuri-iodide,  m.  p.  131°.  The  piperidine 
compound,  C6HUN,2C2I4,  m.  p.  147°  ;  piperidine  hydriodide ,  softening 
at  172°,  and  mercuri-iodide,  m.  p.  104°.  The  quinoline  compound, 
C9H7N,C2I4,  m.  p.  132°.  The  acetamide  compound,  NH2Ac,C2I4,I, 
m.  p.  175°. 

Precipitates  were  also  obtained  with  pyridine,  triphenylphosphine, 
triethylstibine,  />-phenylenediamine,  collidine,  and  picoline.  E.  G. 

New  Compound  of  Hexamethylenetetramine  with  Ortho¬ 
arsenic  Acid.  Guido  Rossi  ( Giom .  Farm.  Chim.,  1911,  60. 
Reprint  8  pp.) — On  mixing  saturated  alcoholic  solutions  of  orthd- 
arsenic  acid  and  hexamethylenetetramine,  the  compound, 
(C6H12N4)3,(H3As04)2, 

is  obtained.  It  crystallises  in  transparent  needles,  m.  p.  173 — 174°, 
and  (from  experiments  with  a  rabbit)  is  much  less  toxic  than  arsenic 
acid.  R.  Y.  S. 
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Stereoisomerism  of  Internally  Complex  Salts :  Stereo- 
isomeric  Cobaltic  Salts  of  a-Amino-acids.  Heinrich  Ley  and 
H.  Winkler  ( Ber ,,  1912,  45,  372 — 377). — The  electrical  conductivity 
of  solutions  of  the  stereoisomeric  cobaltiglycines  (Abstr.,  1909,  i,  886) 
is  extremely  small,  but  still  capable  of  being  measured.  The 
results  show  that  the  dissociation  of  these  compounds  is  hardly 
appreciable.  When  dissolved  in  O'Ol  A-sulphuric  acid  the  conductivity 
of  the  solution  is  practically  identical  with  that  of  the  pure  acid, 
indicating  that  the  amino-group  is  completely  saturated  by  the 
internal  complex  formation. 

Experiments  in  which  the  rate  of  dehydration  of  the  red  and  violet 
isomeric  cobaltiglycines  has  been  measured  show  that  the  violet 
isomeride  loses  its  wator  of  crystallisation  the  more  readily. 

Using  a  method  similar  to  that  described  for  the  cobaltiglycines 
( loc .  cit.),  isomeric  cobalti-a-alanines,  Co(C3H602N)3,  have  been 
prepared  from  alanine  and  cobaltic  hydroxide.  The  violet  isomeride 
crystallises  in  prisms,  whilst  the  red  isomeride  forms  microscopic 
needles.  Both  forms  are  very  stable,  dissolving  in  acids,  for  example, 
in  concentrated  sulphuric  acid,  without  decomposition.  The  absorption 
spectra  of  the  solutions  are  practically  identical  with  those  of  the 
cobaltiglycines. 

The  isomeric  dinitrotetramminecobaltic  salts  (flavo-  and  croceo- 
salts)  cannot  be  transformed  directly  one  into  the  other,  as  is  also  the 
case  with  the  above  complex  compounds.  The  absorption  spectra  of 
dilute  solutions  of  the  chloride  and  nitrate  are  also  practically 
identical,  the  only  difference  being  that  the  croceo-salt  gives  an 
additional  band  in  the  extreme  ultra-violet.  T.  S.  P. 


Internally  Complex  Salts  of  Platinum  and  Chromium. 
Heinrich  Ley  and  K.  Eicken  (Ber.,  1912,  45,  377 — 382). — When  a 
solution  of  potassium  platinochloride  is  boiled  with  an  excess  of 
glycine,  colourless  crystals  of  platinoglycine,  Pt(C2H402N)2,  are 
obtained ;  they  are  sparingly  soluble  in  hot  water,  and  soluble  in 
concentrated  sulphuric  acid.  The  stability  of  this  compound  points 
to  the  formation  of  an  internally  complex  salt,  namely, 

CH2<NH2^>Pt<"NH2^>CH2- 

P latino -a-alanine,  Pt(C3H602N)2,  is  similarly  prepared  from  alanine, 
and  forms  glistening,  white  leaflets.  If,  however,  an  excess  of  alanine 
is  not  used  (1  mol.  of  potassium  platinochloride  to  2  mols.  of  alanine), 
a  yellow  solution  is  obtained  after  heating  for  several  hours,  which,  on 
precipitation  with  alcohol,  gives  yellow  needles  of  potassium  platino- 

chloroalanine,  K  j^Pt<^^|  ^>02H4J,  which  are  fairly  readily 


soluble  in  water.  An  analogous  glycine  compound  can  also  be 
obtained. 

If  1  mol.  of  the  green  or  violet  chromium  chloride  is  heated  in 
aqueous  solution  with  3  mols.  of  glycine,  and  3  mols.  of  sodium 
hydroxide  gradually  added,  a  dark  red  solution  is  obtained,  from  which 
violet  crystals  of  chromiglydne,  Cr(02H402N)2*0H,^H20,  separate. 
If  these  are  collected  from  the  hot  solution,  and  the  filtrate  concen- 
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trated  in  a  vacuum  over  sulphuric  acid,  a  further  quantity  of  violet 
crystals  is  deposited,  together  with  larger,  red  crystals,  having  the 
composition  Cr(C2H402N)3,H20.  The  red  are  heavier  than  the  violet 
crystals,  from  which  they  are  readily  separated  by  levigation  with 
alcohol.  Chromium-pentammine  chloride  can  be  used  instead  of 
chromium  chloride  in  the  above  preparation.  Both  the  red  and  violet 
salts  are  sparingly  soluble  in  water  and  the  usual  organic  solvents. 
On  prolonged  boiling  with  water,  the  red  salt  apparently  changes  into 
the  violet  salt.  With  concentrated  sulphuric  acid,  they  give  red 
solutions,  which,  in  contradistinction  to  those  of  the  eobaltiglycines, 
gradually  decompose  with  the  formation  of  chromic  sulphate.  The 
violet  salt  is  either  an  hydroxoaquo-salt,  Cr(C2H402N)2,0II,0H2,  or, 
more  probably,  an  internally  complex  salt, 

(C2H402N)2Cr<Qg>Cr(C2H402N)2. 

Similar  compounds  are  obtained  when  a-alanine  is  used  in  place  of 
glycine,  the  red  salt  being  Cr(C3H602N)3,  and  the  violet  salt, 
Cr(CsH802N)20H,H20.  ‘ . . 

Other  amino-acids  give  similar  compounds,  which  are  to  be  described 
in  another  paper.  T.  S.  P. 

Adaline.  Karl  W.  Rosenmund  and  F.  Herrmann  (. Ber .  deut. 
pharm.  Ges.,  1912,  21,  96 — 103.  Compare  Abstr.,  1911,  i,  118;  ii, 
1120). — It  is  shown  that,  on  treatment  with  boiling  water,  hot  alkaline 
solution  or  pyridine,  adaline  (a-bromo-a-ethylbutyrylcarbamide), 

CBrEt2*CONH*CONH2,  yields  diethylhydantoin,  NH<^  2  <  , 

uU  JN 

colourless  crystals,  m.  p.  181 — 182°,  and  that  when  alkaline  solutions  are 
used  some  ethylcrotonylcarbamide,  CH3'CHICEt*CONH'CONH2,  m.  p. 
91°,  is  also  formed,  together  with  a  high-boiling  oil,  C13H20O6N2,  b.  p. 
283 — 286°,  which  probably  contains  two  adaline  residues. 

T.  A.  H. 

Reduction  of  Aliphatic  Amides  and  Esters  by  the  Metal- 
Ammonias.  E.  Chablay  ( Compt .  rend.,  1912,  154,  364 — 366). — 
Aliphatic  amides  decolorise  solutions  of  sodium  in  liquid  ammonia  at 
—  50°,  forming  a  mixture  of  sodium  alkyloxide  and  the  sodium  derivative 
of  the  amide.  A  similar  reaction  occurs  with  esters,  the  same  products 
being  formed.  The  reaction  in  the  latter  case  is  represented  by  the 
equations  (1)  R’COgR'  +  2Na,NH3  =  R'CONHNa  +  R'ONa  +  NH3  + 
H2 ;  (2)  R-COOR'  +  2Na,NH3  +  H2  =  R-CH0-ONa  +  R'ONa  +  2HN3. 

W.  O.  W. 

Ureabromin.  Arthur  Biltz  ( Pharm .  Zentr.-h.,  1912,  53,  245 — 246). 
— This  name  is  applied  to  a  molecular  combination  of  carbamide  and 
calcium  bromide,  CaBr2,4CO(NH2)2, prepared  by  mixing  the  two  com¬ 
ponents  in  solution.  It  is  readily  soluble  in  alcohol  or  water, 
insoluble  in  ether,  light  petroleum  or  benzene,  and  melts  at  186°.  It 
gives  all  the  ordinary  reactions  of  its  components  when  dissolved  in 
water.  It  is  proposed  to  use  it  in  medicine  as  a  substitute  for  alkali 
bromides.  T.  A.  H. 
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Reactions  of  Methylene.  III.  Diazomethane.  Hermann 
Staudinger  and  Otto  Kupfer  {Bex.,  1912,  45,  501 — 509.  Compare 
Abstr.,  1911,  i,  702,  751). — During  the  course  of  some  unsuccessful 
experiments  for  the  preparation  of  cyano-isonitrile  and  of  di-iso¬ 
cyanogen,  diazomethane  has  been  obtained  in  25%  yield  by  the  slow 
addition  of  chloroform  (1^  mol.)  in  absolute  alcohol  to  a  hot  alcoholic 
solution  of  potassium  hydroxide  (4  mols.)  and  hydrazine  (1  mol.).  A 
slow  stream  of  nitrogen  is  passed  through  the  apparatus  during  the 
preparation,  whereby  the  diazomethane  is  removed  and  absorbed 
in  ether.  Methylhydrazine  is  a  by-product  of  the  reaction. 

Pure  diazomethane  has  b.  p.  -  24°  to  -  23°  and  m.  p.  -  145°,  and  is 
extremely  dangerously  explosive,  spontaneously  or  by  contact  with 
iodine,  grease,  etc.  In  dilute  ethereal  solution,  however,  it  can  be 
ignited  without  exploding.  When  carbon  monoxide  is  passed  through 
ethereal  diazomethane  and  the  gaseous  mixture  is  heated  at  400 — 500° 
in  a  quartz  tube,  the  methylene  produced  by  the  decomposition  of  the 
diazomethane  reacts  with  the  carbon  monoxide  to  form  keten,  which 
is  detected  by  passing  the  issuing  gases  into  ethereal  aniline,  whereby 
acetanilide  is  produced. 

Benzoylhydrazine,  potassium  hydroxide,  and  chloroform  react  in 
hot  alcohol  to  form  about  3%  of  diazomethane,  the  main  product  being 
benzoic  acid,  obtained  from  the  intermediately  formed  phenylketen. 
Phenylhydrazine  is  scarcely  attacked  by  potassium  hydroxide  and 
chloroform  in  hot  alcohol,  but  as-diphenylhydrazine  is  converted  into 
benzophenone  in  60%  yield.  C.  S. 

Urethane  and  Mercuric  Acetate.  A.  Pieroni  ( Gazzetta ,  1911, 
41,  ii,  754 — 756). — Mercurimethylur ethane  hydroxide 
C02Me*NH-Hg-OH, 

is  obtained  by  treating  an  alcoholic  solution  of  equimolecular 
quantities  of  methylurethane  and  mercuric  acetate  with  a  slight  excess 
of  alcoholic  potassium  hydroxide.  Mercurimethylur  ethane  acetate, 
COgMe’NH’Hg’CgHgOg,  is  prepared  by  dissolving  equimolecular 
quantities  of  methylurethane  and  mercuric  acetate  in  a  little  water  at 
60°.  On  keeping  the  solution  over  calcium  oxide  the  substance 
separates  out  in  crusts  of  microscopic  needles.  When  treated  with 
alcoholic  potassium  hydroxide,  it  decomposes  almost  quantitatively 
according  to  the  equation:  C02Me*NH*Hg*02H302+ 2KI  +  H„0  = 
Hgl2  +  C02Me-NH2  +  C2H302IC  +  KOH. 

Mercuriethylurethane,  C02Et-NHg,  is  deposited  from  a  solution 
of  etbylurethane  and  mercuric  acetate  in  water  ;  it  forms  crusts  of 
microscopic  needles,  containing  1  mol.  H20,  which  it  loses  in  a  vacuum 
over  sulphuric  acid. 

Mercuri-isoamylurethane,  CO(OC5Hn)*NHg,  is  obtained  by  keeping 
an  alcoholic  solution  of  equimolecular  quantities  of  «soamyl urethane 
and  mercuric  acetate;  it  forms  crystalline  crusts,  m.  p.  about  165c 
(decomp.).  With  sodium  iodide,  it  decomposes  in  the  same  way  as 
mercurimethylurethane  acetate.  R.  V.  S. 

Decomposition  of  Pyrazoline  Bases  as  a  means  of  Obtaining 
Derivatives  of  cyclopropane.  Nicolai  M.  Kijner  {J.  Russ.  Phys. 
Chem.  Soc.,  1912,  44,  165 — 180). — The  conversion  into  the 
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dicyclic  hydrocarbon,  carane,  of  the  base  obtained  by  the  action  of 
hydrazine  on  tanacetone  (compare  Abstr.,  1911,  i,  1028)  seemed  to 
indicate  that  the  formation  of  the  trimethylene  ring  was  related  to  the 
formation  of  the  base.  Since  mesityl  oxide,  a  compound  structurally 
very  similar  to  pulegone,  also  reacts  with  hydrazine  to  form  a  com¬ 
pound  which  gives  1:1:  2-trimethylcyc^opropane  on  decomposition,  it 
was  at  first  thought  that  the  product  of  the  interaction  of  mesityl 
oxide  and  hydrazine  was  not  a  pyrazoline  derivative,  as  Curtius 
supposed,  but  a  compound  having  the  structure : 

/-CMe2-\ 

CH\NT(NH2)/CMe* 

Further  investigation  has  shown,  however,  that  this  compound  is 
really  a  pyrazoline  derivative,  as  also  is  the  base  formed  by 
pulegone  with  hydrazine,  this  having  the  constitution  : 

CH— CH2-CH-CMe 

CHMe-CH2-Cm=lST^  ’ 

and  not  that  previously  given  ( loc .  cit.).  The  decomposition  of  this 
compound  into  carane  and  nitrogen  is  exactly  similar  to  that  of 
3:5: 5-trimethylpyrazoline  (from  mesityl  oxide  and  hydrazine)  into 
1:1: 2-trimethylci/cZopropane  and  nitrogen,  the  two  nitrogen  atoms 
being  eliminated  from  the  pyrazole  nucleus  and  the  residue  closing  up 
to  a  three  carbon-atom  ring.  Similar  decompositions  take  place  with 
1-methyl-l  :  2-diethylpyrazoline,  which  yields  1-methyl-l  :  2-diethyl- 
cycfopropane,  and  with  esters  of  pyrazoline-3  :  4  :  5-tricarboxylic  acid, 
which  yield  esters  of  cycfopropanetricarboxylic  acids  (compare 
Buchner,  Abstr.,  1888,  1274;  1890,  736). 

The  author  intends  to  ascertain  whether  derivatives  of  cyclo- 
propanone  can  be  obtained  in  a  similar  manner  from  pyrazolone 
compounds. 

1:1:  2-Trimethylc2/c£opropane,  C6H12,  obtained  by  heating  3:5:5- 
trimethylpyrazoline  in  a  sealed  tube  with  potassium  hydroxide  and 
platinised  porous  tile,  is  a  liquid,  b.  p.  52-5°/752  mm.,  52,6°/753  mm., 
52-8°/756  mm.,  D^°  0-6949,  nD  1-3866.  The  compound  described  under 
this  name  by  Zelinsky  and  Zelikoff  (Abstr.,  1901,  i,  657)  was 
apparently  not  pure,  the  high  value  of  the  molecular  refraction 
indicating  considerable  admixture  of  ethylene  hydrocarbon.  The 
action  of  alkaline  permanganate  on  1:1: 2-trimethylcycfopropane  is 
very  slow,  but  much  more  rapid  than  with  the  dicyclic  trimethylene 
hydrocarbons,  thujane  and  carane,  or  with  the  1-methyl-l  :  2-diethyl- 
w/cfopropane  described  below.  Fuming  nitric  acid  readily  reacts  with 
the  hydrocarbon  with  development  of  heat,  whilst  concentrated 
sulphuric  acid  polymerises  it. 

The  action  of  bromine  on  1:1: 2-trimethylc?/c£opropane  in  acetic 
acid  solution  yields:  (1)  a  small  proportion  of  (3-bromo- ^-methyl- 
pentane,  CMe2Br*CH2*CH2Me,  b.  p.  135— 138°/752  mm.,  Dg°  1-1806, 
«D  1-4517,  which  is  the  result  of  a  secondary  reaction  of  the  hydrogen 
bromide  liberated  on  the  hydrocarbon;  (2)  fi8-dibromo-(3-methylpentane, 
CMe2Br-OH2-CHMeBr,  b.  p.  87— 89°/23  mm.,  D»  1-6242,  D“°  1-5979, 
n v  1*5097,  which  yields  yS-methylpentane  when  reduced  with  hydrogen 
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iodide ;  thus  combination  of  bromine  with  1:1:  2-trimethylcycfo- 
propane  takes  place  at  the  least  hydrogenated  carbon  atom. 

Reduction  of  1:1: 2-trimethylcycfopropane  by  Sabatier’s  method 
gives  /3/3-dimethylbutane,  so  that  hydrogen  combines  with  this  hydro¬ 
carbon  at  the  most  highly  hydrogenated  carbon  atom. 

The  action  of  fuming  hydriodic  acid  on  1:1: 2-trimethylcycZo- 
propane  yields  :  (1)  /3-iodo-/3y-dimethyl butane,  CMe2I*CHMe2,  b.  p. 
83 — 84°/77  mm.,  141°/755  mm.  (slight  decomp.),  D;f  1-4435,  nD  1-5035, 
which  seems  to  be  accompanied  by  a  small  proportion  of  another 
iodo-compound,  probably  /J-iodo-/?-methylpentane.  The  action  of 
fuming  hydrobromic  acid  on  1:1: 2-trimethylcycfopropane  yields 
/?-bromo-/?-methylpentane  (see  above). 


1-Methyl-l  :  2-diethylcyc\opropane ,  CH2<^ 


CHEt 

CMeEt’ 


obtained  by  heat¬ 


ing  5-methyl-3  : 5-diethylpyrazoline  (compare  Curtius  and  Zinkeisen, 
Abstr.,  1899,  i,  165)  in  a  sealed  tube  at  240°,  has  b.  p.  108 — 109°/ 
742  mm.,  Dq°  0-7382,  nD  1-4102.  It  combines  slowly  with  bromine, 
whilst  with  hydrobromic  acid  it  gives  y-bromo-y-methylheptane  (1), 
b.  p.  101 — 102°/53  mm.,  Dq°  1*1406,  nD  1*4613,  which,  when  distilled 
with  aniline,  yields  an  unsaturated  hydrocarbon ,  C8H16,  b.  p.  117 — -119°/ 
742  mm.,  DJ75  0-7426,  wD  1-4210,  this  forming  a  liquid  bromide. 

T.  H.  P. 


Loschmidt’s  Graphic  Formulae :  History  of  the  Benzene 
Theory.  Richard  Anschutz  ( Ber .,  1912,  45,  539 — 553). — Historical. 
The  author  gives  an  account  of  the  graphic  formula  developed  by 
Loschmidt  in  his  “  Chemische  Studien  ”  (Vienna,  1861).  It  is  pointed 
out  that  the  latter  ascribed  a  ring  structure  to  the  benzene  nucleus 
four  years  before  Kekule  published  his  benzene  theory.  F.  B. 

Stereochemistry  of  the  Aromatic  Series.  Roman  Casares 
(Anal.  Fis.  Quim.,  1912,  10,  14 — 18). — The  author  proposes  a  three 
dimensional  formula  for  benzene  based  on  an  alternate  arrangement  of 
tetrahedra,  in  such  a  way  that  the  projection  on  a  plane  is  a  regular 
hexagon.  The  difference  from  Ladenburg’s  prism  formula  is  slight, 
and  the  same  difficulty  would  be  experienced  in  explaining  the 
mechanism  of  reduction.  Naphthalene,  anthracene,  phenantbrene, 
and  chrysene  are  formulated  on  the  same  principle.  G.  D.  L. 

Hydrogenation  and  Dehydrogenation.  Heinrich  Wieland 
(Ber.,  1912,  45,  484 — 493). — The  researches  of  Sabatier,  Ipatieff, 
Knoevenagel,  and  others  show  that  the  addition  of  hydrogen  to  an 
unsaturated  organic  compound  in  the  presence  of  finely  divided  nickel, 
copper,  palladium,  etc.,  at  a  definite  temperature  is  reversed  at  a  higher 
temperature.  It  is  to  be  anticipated,  therefore,  that  Paal’s  method  of 
reducing  substances  containing  double  linkings  by  hydrogen  in  the 
presence  of  colloidal  palladium  at  the  ordinary  temperature  is  reversible, 
and  that,  under  definite  conditions,  the  same  state  of  equilibrium  must 
be  reached  whether  the  unsaturated  or  the  hydrogenised  substance  is 
employed  initially.  The  author  finds  that  by  shaking  with  palladium 
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black  (carefully  prepared  free  from  oxygen),  aqueous  quinol  is  partly 
converted  into  jt)-benzoquinone  and  quinhydrone,  hydrazobenzene 
dissolved  in  benzene  is  changed  into  azobenzene  and  aniline,  dihydro¬ 
naphthalene  dissolved  in  benzene  yields  naphthalene  and  tetrahydro- 
naphthalene,  and  dihydroanthracene  in  benzene  is  slowly  transformed 
into  anthracene ;  acenaphthene  and  bisdiphenylene-ethane  are  un¬ 
changed  under  the  preceding  conditions. 

In  these  reactions  the  palladium  plays  the  part,  not  of  a  catalyst, 
but  of  a  substance  of  active  mass ;  by  increasing  the  amount  of  the 
metal,  the  equilibrium  of  the  system  is  shifted  in  the  direction  whereby 
the  yield  of  the  dehydrogenised  substance  is  increased. 

Unsaturated  substances  which  decolorise  potassium  permanganate 
can,  in  general,  be  catalytically  hydrogenised,  but  are  not  necessarily 
attacked  by  nascent  hydrogen  ;  naphthalene  is  unaffected  by  hydrogen 
and  palladium,  but  is  reduced  to  dihydronaphthalene  by  sodium  and 
alcohol,  whereas  dihydronaphthalene  is  unaffected  by  sodium  and 
alcohol,  but  is  easily  converted  into  tetrahydronaphtbalene  by  hydrogen 
and  palladium.  It  appears,  therefore,  that  the  activation  of  hydrogen  in 
the  presence  of  a  finely  divided  metal  is  not  due  to  the  production  of 
nascent  (atomic)  hydrogen,  but  more  probably  to  the  formation  of  a 
metallic  hydride  which  additively  reacts  with  the  unsaturated  substance: 
R.'R  +  PdH2  ^  RH-R-PdH  ZT  RH-RH  +  Pd.  The  probability  of  the 
formation  of  such  intermediate  additive  compounds  is  supported  by 
the  facts  that  methyl  or  ethyl  alcohol  is  absorbed  by  palladium  black 
with  development  of  heat,  and  the  alcohol  can  only  be  recovered  by 
long  keeping  in  a  vacuum  ;  it  then  contains  a  certain  amount  of  the 
aldehyde.  Under  such  conditions,  propyl  alcohol  is  much  more  readily 
converted  into  propaldehyde,  whilst  benzyl  alcohol  yields  benzaldehyde 
at  once.  C.  S. 

The  Addition  of  Chlorine  to  Dichlorobenzenes.  T.  van  dek 
Linden  ( Ber .,  1912,  45,  411 — 418.  Compare  this  vol.,  i,  174). — The 
author  hoped  by  the  removal  of  two  molecules  of  hydrogen  chloride 
from  any  dichlorobenzene  hexachloride  [octachlorocycfohexane]  to 
obtain  a  substance  of  the  composition  06H2C16  which  might  be 
considered  as  identical  with  the  assumed  intermediate  product  in  the 
substitution  of  a  chlorine  atom  into  tetrachlorobenzene. 

The  additive  compound  of^?-dichlorobenzene  and  chlorine  was  obtained 
by  passing  chlorine  into  a  solution  of  the  substance  in  carbon  tetra¬ 
chloride  under  strong  sodium  hydroxide  solution  in  sunlight,  also  by 
exposing  to  sunlight  a  mixture  of  the  theoretical  quantities  of  j3-dichJoro- 
benzene  and  chlorine  in  a  closed  tube.  The  main  product  (from  its 
resemblance  to  /3-benzene  hexachloride)  is  designated  /3-jo-dichlorobenzeno 
hexachloride,  and  after  recrystallisation  from  nitrobenzene  has  m.  p. 
262°;  it  has  already  been  obtained  by  Jungfleisch  (Bull.  Soc.  chim.,  1868, 
[2],  9,  352).  On  treatment  with  alcoholic  potash,  three  molecules  of 
hydrogen  chloride  are  eliminated  with  formation  of  pentachloro- 
benzene ;  the  same  behaviour  is  exhibited  by  all  the  isomerides 
described  below. 

The  carbon  tetrachloride  mother  liquors  of  the  above  substance 
contained  an  isomeric  hexachloride,  which,  on  account  of  its  low  m.  p. 
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and  considerable  solubility,  is  termed  a-p -dichlorobenzene  hexachloride ; 
the  m.  p.  is  89*6°.  Indications  of  a  third  isomeride,  m.  p.  110 — 120°, 
were  also  observed,  o -Dichlorobenzene  hexachloride ,  obtained  by  the 
sealed  tube  method,  has  m.  p.  147°. 

m- Dichlorobenzene  hexachloride  was  obtained  by  the  action  of 
chlorine  on  the  dichloro-compound  under  a  layer  of  dilute  sodium 
hydroxide  solution  ;  it  has  m.  p.  SI’S0. 

As  the  above  substances,  even  when  treated  with  an  insufficiency  of 
alcoholic  potash,  yield  only  pentachlorobenzene  and  unchanged 
substance,  a-  and  /3-chlorobenzene  hexachlorides  were  prepared  by  the 
sealed  tube  method,  but  alcoholic  potash  again  removes  simultaneously 
three  molecules  of  hydrogen  chloride  from  each  molecule  of 
hexachloride.  D.  F.  T. 

Reduction  of  Nitrobenzene  by  means  of  Ferrous  Hydroxide. 
Herman  Camp  Allen  (J.  Physical  Chem.,  1912,  16,  131 — 169). — The 
products  of  reduction  of  nitrobenzene  by  ferrous  sulphate  with  slight 
excess  of  sodium  hydroxide  depend  on  the  temperature,  concentration, 
and  order  of  mixing  of  the  reacting  substances. 

When  nitrobenzene  is  run  into  a  well  stirred  mixture  of  ferrous 
sulphate  and  sodium  hydroxide  solutions  or  when  nitrobenzene  and 
ferrous  sulphate  are  stirred  together  and  sodium  hydroxide  is  slowly 
introduced,  the  reduction  takes  place  in  a  neutral  or  slightly  alkaline 
medium,  and  the  product  is  mainly  aniline.  The  yield  of  aniline  varies 
from  100%  at  room  temperature  to  80%  at  the  boiling  point.  A  high 
yield  of  aniline  is  also  obtained  when  the  ferrous  sulphate  is  added 
last,  if  it  is  run  in  quickly  and  in  excess. 

When,  however,  sodium  hydroxide  and  nitrobenzene  are 
stirred  together,  and  ferrous  sulphate  is  added  very  slowly,  the 
reduction  takes  place  in  a  strongly  alkaline  medium,  and  the  product 
is  mainly  hydrazobenzene.  At  75°  the  yields  were :  aniline  21%, 
hydrazobenzene  60%,  azoxybenzene  14%.  At  the  boiling  point  the 
yields  were :  aniline  33%,  hydrazobenzene  58%.  When  the  ferrous 
sulphate  was  restricted  to  the  amount  required  to  reduce  to  azoxy¬ 
benzene  only,  the  yields  were  :  aniline  18%,  azoxybenzene  76%. 

Both  azoxybenzene  and  azobenzene  are  reduced  by  excess  of 
alkaline  ferrous  sulphate  at  the  boiling  point,  the  product  being 
hydrazobenzene  with  some  aniline.  Aniline  seems  to  be  formed  in  this 
way  in  the  alkaline  reduction  of  nitrobenzene  at  100°,  whereas  at  the 
ordinary  temperature  it  is  formed  by  the  nitrosobenzene-phenyl- 
hydroxylamine  route.  There  is  a  minimum  production  of  aniline  at 
about  75°,  and  the  utility  of  alcohol  in  the  electrolytic  production  of 
hydrazobenzene  and  azobenzene  is  partly  due  to  its  solvent  action,  and 
partly  to  its  favourable  boiling  point. 

According  to  Haber’s  scheme  for  the  reduction  of  nitrobenzene 
(Abstr.,  1900,  i,  281),  azoxybenzene  is  the  immediate  forerunner  of 
hydrazobenzene,  as  the  above  results  suggest,  and  the  oxidation  of 
hydrazobenzene  by  nitrobenzene  gives  azobenzene,  the  nitrobenzene 
being  reduced  to  azoxybenzene  at  the  same  time.  The  author  finds 
that  the  production  of  azobenzene  from  hydrazobenzene  on  boiling  for 
twenty  minutes  with  excess  of  nitrobenzene  is  almost  quantitative,  and 
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azoxybenzene  is  formed  simultaneously,  in  accordance  with  Haber’s 
view.  In  the  Elbs  method  of  electrolytic  preparation  of  azobenzene, 
the  intermediate  stage  is  probably  azoxybenzene,  since  with  a  low 
current  density  in  well  stirred  solutions,  azoxybenzene  is  the  principal 
product. 

In  the  author’s  experiments,  1  ‘2  gram  of  nitrobenzene  was  reduced 
and  the  filtered  liquid  was  extracted  with  benzene.  It  was  assumed 
that  the  extract  contained  only  aniline,  hydrazobenzene,  azobenzene, 
azoxybenzene,  and  unaltered  nitrobenzene.  The  aniline  was  extracted 
with  dilute  sulphuric  acid  and  titrated  with  bromate.  The  residue  was 
estimated  by  evaporating  until  a  more  or  less  sharp  bend  in  the  time- 
weight  curve  indicated  that  the  last  traces  of  benzene  had  been 
removed.  A  similar  procedure  gave  the  residue  after  aniline  and 
hydrazobenzene  had  been  extracted  together  by  1  :  3  sulphuric  acid  ; 
hence  hydrazobenzene  was  calculated  by  difference.  Azobenzene  was 
estimated  colorimetrically  in  the  above  residue,  and  nitrobenzene  was 
reduced  to  aniline  and  titrated.  Azoxybenzene  was  then  calculated  by 
difference.  Phenylhydroxylamine  was  present  in  traces  only. 

In  nentral  or  slightly  alkaline  reductions  at  the  boiling  point,  about 
15%  of  the  nitrobenzene  remained  unaccounted  for.  It  is  suggested 
that  decomposition  of  the  intermediate  product,  phenylhydroxylamine, 
may  have  given  rise  to  substances  not  extracted  by  benzene  from  the 
aqueous  solution.  In  strongly  alkaline  reductions  at  the  boiling  point, 
the  nitrobenzene  could  all  be  accounted  for.  R.  J.  C. 

Fission  of  Phenylethyltrimethylammonium  [Chloride]. 
Hermann  EImde  ( Apoth .  Zeit.,  1912,  27,  18 — 19). — The  reduction  of 
phenylethyltrimethylammonium  chloride  by  means  of  sodium  amalgam 
(compare  Abstr.,  1909,  i,  708;  this  vol.,  i,  20)  results  in  the  formation 
of  trimethylamine  and  styrene  instead  of  ethylbenzene  as  previously 
assumed.  In  this  case,  the  action  of  sodium  amalgam  is  precisely 
similar  to  that  of  sodium  hydroxide. 

Explicit  directions  are  given  for  the  reduction  of  crude  benzyl 
cyanide  to  phenylethylamine,  and  for  the  transformation  of  the  latter 
into  phenylethyltrimethylammonium  chloride  by  means  of  methyl 
sulphate.  H.  W. 

New  Derivatives  of  Indene.  Victor  Grignard  and  Charles 
Courtot  ( Compt .  rend .,  1912,  154,  361 — 364.  Compare  Abstr., 
1911,  i,  193,  292). — The  action  of  bromine  on  magnesium  indenyl 
bromide  gives  rise  to  the  formation  of  1:2:  3-tribromoindanc, 
CgH^Brg,  m.  p.  133 — 134°,  together  with  an  oily  substance  containing 
1  -bromoindene,  C9H7Br.  The  latter  is  best  prepared  by  adding  the 
organo-magnesium  derivative  to  cyanogen  bromide,  when  it  is  obtained 
as  a  yellow  liquid,  b.  p.  126°/22  mm.  The  compound  resembles  allyl 
bromide  in  its  reactions.  If  cyanogen  chloride  is  used  instead  of  the 
bromide,  1  -cyanoindene,  C^H^N,  b.  p.  140 — 142°/14  mm.,  is  formed. 
When  treated  by  Pinner’s  method,  this  yields  ethyl  indene- 1- 
carboxylate,  b.  p.  140°/8  mm.  (compare  Weissgerber,  Abstr.,  1911, 
i,  1442). 

Di-indenyl,  CH<C^|^*^>CH,CH<C^^^^>CHy  prepared  by  the 
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action  of  iodine  on  magnesium  indenyl  bromide  in  toluene,  occurs  as 
colourless  crystals,  m.  p.  99 — 100°;  when  treated  with  bromine  it 
forms  two  tetrabromides.  One  of  these  is  soluble  in  chloroform  and 
has  m.  p.  138 — 139°,  whilst  the  other  is  insoluble  and  has  m.  p. 
222—224°.  W.  O.  W. 

The  Influence  of  the  Nitro-group  on  the  Sulphonation  of 
Diphenylmethane.  Alfred  Kliegl  ( Verb .  Ges.  deut.  Naturf orach. 
Aerzte,  1912,  ii,  [1],  225-226). — Wedekind  and  Schenk  (Abstr.,  1911, 
i,  190)  found  it  impossible  to  sulphonate  the  methylene  group  of 
diphenylmethane  with  chlorosulphonic  acid.  An  attempt  has  there¬ 
fore  been  made  to  lessen  the  liability  of  the  nuclei  to  sulphonation, 
and  at  the  same  time  to  increase  the  reactivity  of  the  methylene  group 
by  the  introduction  of  substituents.  It  is  found,  however,  that 
nitro-groups  increase  the  readiness  with  which  diphenylmethane  is 
sulphonated.  In  all  three  nitrodiphenylmethanesulphonic  acids,  the 
sulpho-group  occupies  the  para-position  in  the  un-nitrated  nucleus. 
Triphenylmethane  behaves  in  a  similar  manner,  and  o-nitrotriphenyl- 
methane  gives  a  disulphonie  acid  with  concentrated  sulphuric  acid  on 
the  water-bath. 

p-Aminodiphenylmethane-^j-sulphonie  acid  yields  a  sparingly  soluble 
diazosulphonic  acid,  which  behaves  as  an  internal  salt,  although  the 
two  salt-forming  groups  are  attached  to  different  nuclei.  C.  H.  D. 

Sulphonation  of  /3-N itronaphthalene.  Hans  Kappeler  ( Ber ., 
1912,  45,  633 — 635). — The  sulphonation  of  /?-nitronaphthalene  with 
fuming  sulphuric  acid  is  completely  analogous  to  that  of  /3-naphthyl- 
amine.  A  mixture  of  two  monosulphonic  acids  is  obtained,  which  were 
identified  by  reduction  to  the  corresponding  /3-naphthylaminesulphonic 
acids. 

2-Nitronaphthalene-5-sulphonyl  chloride  forms  large,  pale  yellow  prisms, 
m.  p.  127°  ;  the  corresponding  amide  crystallises  in  yellow,  four-and  six- 
sided  plates,  m.  p.  223 — 224°. 

2-Nitronaphthalene-8~sulphonyl  chloride  separates  in  tiny,  almost 
colourless  needles,  m.  p.  169 — 170°;  the  amide  forms  colourless, 
crystalline  tablets,  m.  p.  261 — 262°. 

The  free  sulphonic  acids  were  obtained  as  colourless,  microcrystalline 
precipitates.  E.  F.  A. 

Action  of  Sulphurous  Acid  on  Aldehydoaminic  Bases. 
Mario  Mayer  ( Gazzetta ,  1912,  42,  i,  50 — 56.  Compare  Abstr., 
1911,  i,  223). — Benzylideneaniline  anhydrosulphite, 

(CHPh:NPh)2,S02, 

is  an  orange-yellow  powder,  m.  p.  115 — 120°  (decomp.),  which  is 
obtained  when  dry  sulphur  dioxide  acts  on  dry  benzylideneaniline, 
and  also  (more  easily)  when  a  benzene  solution  of  benzylidene¬ 
aniline  is  saturated  with  sulphur  dioxide.  The  substance  loses 
sulphur  dioxide  when  kept,  leaving  benzylideneaniline  as  the  only 
product. 

Aniline  benzylideneaniline  sulphite,  already  obtained  by  Knoe- 
venagel,  can  also  be  prepared  by  saturating  an  ethereal  solution  of 
benzylideneaniline  with  sulphur  dioxide.  When  it  is  heated  in  a 
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sealed  tube  for  some  hours  at  105 — 110°,  aniline  and  aniline  sulphite 
are  formed,  and,  in  addition,  benzylideneaniline  hydrogen  sulphite, 
C13H1303NS.  This  decomposition  renders  improbable  Eibner’s 
supposition  (Abstr.,  1901,  i,  376)  that  the  original  compound  is 
dianilinophenylmethane  auhydrosulphite,  CHPh(NHPh)2,S02.  Benzyl- 
ideneaniline  hydrogen  sulphite  is  best  prepared  by  passing  sulphur 
dioxide  through  a  very  dilute  aqueous-alcoholic  solution  of  benzyl- 
ideneaniline ;  it  forms  tufts  of  acicular  crystals,  m.  p.  145°.  If  the 
solution  is  more  concentrated,  the  salt  of  m.  p.  125°  is  obtained,  but 
when  this  is  removed,  the  liquid  slightly  warmed,  and  treated  with 
more  sulphur  dioxide,  a  substance  separates  in  the  form  of  long,  flat 
needles,  m.  p.  147°,  which  are  identical  in  behaviour  with  those 
above  mentioned,  m.  p.  145°.  Benzylideneaniline  hydrogen  sulphite 
yields  the  above-mentioned  salt  of  m.  p.  125°  when  treated  with 
aniline. 

Speroni  (Abstr.,  1903,  i,  246)  obtained  the  neutral  anhydrosulphite 
of  aniline  and  benzaldehyde,  giving  the  m.  p.  138 — 440°.  On 
repeating  this  preparation  the  author  obtains  a  substance,  m.  p. 
125°,  which  is  identical  with  Knoevenagel’s  salt  previously  referred 
to.  If,  however,  this  compound  is  treated  with  warm  alcohol,  the 
greater  part  of  it  then  has  m.  p.  140°  (decomp.)  and  gives  the  same 
analytical  figures  as  the  salt  of  m.  p.  125°,  and  it  is  suggested  that 
the  two  substances  are  the  aniline  salts  of  two  isomeric  forms  of  the 
sulphurous  acid.  Speroni,  by  treating  a  neutral  aqueous  solution  of 
aniline  sulphite  with  benzaldehyde,  obtained  a  substance,  m.  p.  130°, 
but  the  author,  working  under  the  same  conditions,  always  obtains  a 
product,  m.  p.  125 — 127°,  identical  with  the  salt  of  m.  p.  125°  already 
mentioned. 

When  the  three  compounds  above  described  (of  m.  p.  115 — 120°, 
145°  and  125°  respectively)  are  treated  with  a  cold,  saturated,  alcoholic 
solution  of  picric  acid,  the  first  two  yield  benzylideneaniline  picrate, 
whilst  the  third  gives  also  aniline  picrate. 

In  regard  to  the  constitution  of  the  sulphites  described  in  this  and 
in  the  earlier  paper,  the  author  rejects  Eibner’s  view  ( loc .  cit.)  that 
all  compounds  formed  from  aldehydes,  amines,  and  sulphurous  acid 
are  sulphites  of  aldehydoaminic  bases.  Such  substances  as  the 
additive  products  from  benzylideneaniline  and  sulphur  dioxide  or 
sulphurous  acid  do  belong  to  that  type,  but  the  other  compounds 
described  in  the  present  paper  and  the  aldehydo-  and  keto-sulphites 
of  the  alkaloids  do  not.  The  aldehydoaminic  bases  which  are 
obtained  when  some  of  these  decompose  are  not  present  in  the 
compounds  themselves,  but  are  formed  by  the  interaction  of  the 
aldehyde  and  amine  first  formed  in  the  decomposition. 

R.  V.  S. 

Electrolysis  of  Phenyldialkylhydroxyethylammonium 
Iodides  and  Some  Derivatives  of  Choline.  Bruno  Emmert  ( Ber ., 
1912,  45,  430 — 433). — The  electrolysis  of  quaternary  phenylammo- 
nium  salts  at  lead  cathodes  leads  to  the  formation  of  tertiary  aliphatic 
amines  (Abstr.,  1909,  i,  376,  602).  An  attempt  has  been  made  to 
extend  this  method  to  those  cases  in  which  unsaturated  aliphatic  and 
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hydroxyalkyl  groups  are  attached  to  the  W-atom.  By  the  electrolysis 
of  phenyldimethylallylammonium  iodide,  however,  propylene  and 
dimethylaniline  were  obtained  in  good  yield,  the  allyl  instead  of 
the  phenyl  group  being  eliminated.  Electrolysis  of  phenyldimethyl- 
hydroxyethylammonium  iodide  and  of  phenylmethylethylhydroxy- 
ethylammonium  iodide  yielded  dimethyl-/3-hydroxyethylamine  and 
methylethyl-/3-hydroxyethylamine,  whilst,  at  the  same  time,  a  certain 
amount  of  a  tertiary  aniline  was  formed,  one  aliphatic  group  being 
split  off. 

Dimethyl-/3-hydroxyethylamine  was  dried  over  potassium  hydroxide 
and  barium  oxide,  and,  whilst  still  somewhat  moist,  had  b.  p.  129 — 133°. 
Ladenburg  (Abstr.,  1882,  166)  found  130 — 134°,  and  Knorr  (Abstr., 
1889,  905)  128 — 130°.  The  gold  salt  was  analysed. 

Methylethyl-/?-hydroxyethylamine,  isolated  through  its  hydrochloride, 
had  b.  p.  149 — 150°.  The  aurichloride  was  analysed.  When  treated 
with  methyl  iodide  in  ethereal  solution,  it  formed  dimethylethyl- 
/3-hydroxyethylammonium  iodide ,  which,  on  treatment  with  moist  silver 
oxide,  yielded  the  corresponding  base.  The  latter  was  identified  by 
conversion  into  its  aurichloride,  m.  p.  276 — 277°  (decomp.).  Methyl- 
ethyl-/3-hydroxyethylamine  and  ethyl  iodide  reacted  to  form  an  iodide, 
from  which  methyldiethyl-/3-hydroxyethylammonium  hydroxide  was 
prepared.  The  aurichloride  obtained  from  the  latter  had  m.  p. 
246 — 247°  (decomp.). 

A  similar  series  of  compounds  was  obtained  from  methylethyl- 
/3-hydroxyethylamine  and  propyl  iodide.  In  this  case  the  corresponding 
aurichloride  could  not  be  obtained  in  a  crystalline  state.  The  platini- 
chloride,  C16H40O2N2Cl6Pt,  was  analysed.  H.  W. 

Diphenylhydroxylamine.  Heinrich  Wieland  and  Alexander 
Roseeu  ( £er .,  1912,  45,494 — 499). — The  interaction  of  nitrosobenzene 
and  magnesium  phenyl  bromide  in  ether  at  —15°  under  carefully 
regulated  conditions  leads  to  the  formation  of  Pfi-diphenylhydroxyl- 
amine,  NPhg’OH,  m.  p.  60°  (decomp.),  colourless  crystals.  The 
substance,  when  pure,  can  be  kept  for  eight  days  without  decomposi¬ 
tion,  develops  a  deep  blue  coloration  with  concentrated  sulphuric  acid, 
is  neutral  in  character,  reduces  ammoniacal  silver  solutions  in  the 
cold,  and  yields  dipheDylamine  by  reduction.  It  reacts  with  diphenyl- 
hydrazine  hydrochloride  (0-5  mol.)  in  slightly  acidified  alcohol  to  form 
the  hydrochloride  of  quinoneanildiphenylhydrazone  (Abstr.,  1911, 
i,  82),  the  constitution  of  which  is  thus  definitely  settled.  C.  S. 

Action  of  Bromine  in  Presence  of  Aluminium  Bromide  on 
the  MethylcycZohexanols.  Fernand  Bodroux  and  Felix  Taboury 
( Compt .  rend.,  1912,  154,  521.  Compare  Abstr.,  1911,  i,  779). — The 
three  methylcycfohexanols  behave  similarly  to  cycZohexanol  in  their 
behaviour  towards  bromine  in  presence  of  aluminium  bromide.  In 
each  case  the  solid  pentabromotoluene  is  formed,  together  with  a 
yellow  oil.  The  latter  is  a  mixture  of  bromo-derivatives,  and  is 
capable  of  undergoing  further  bromination,  giving  gummy  products  in 
the  case  of  methylcyc^ohexan-2-  and  -4-ol.  The  third  isomeride,  however, 
gave  a  small  quantity  of  hexabromomethylcyclohexane,  C7H8Brc,  in  the 
form  of  long,  colourless  needles,  m.  p.  295°.  W.  O.  W. 
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Halogen  Derivatives  of  Phenolic  Ethers.  Alphonse  Mailhe 
and  Marcel  Murat  ( Compt .  rend.,  1912,  154,  601 — 604*). — The 
catalytic  method,  in  which  thorium  oxide  is  employed,  is  very 
advantageous  for  the  preparation  of  diphenyl  ether  and  its  homologues, 
which  are  obtained  with  difficulty  by  the  ordinary  processes. 

p-Chlorodiphenyl  ether,  OPh*C6H401,  prepared  by  the  action  of 
chlorine  in  presence  of  iodine  on  diphenyl  ether  in  carbon  tetrachloride 
solution,  has  b.  p.  284°/760  mm.,  D15  1*2026,  nD  L599  ;  di-p-chloro- 
diphenyl  ether,  0(C6H4C1)2,  formed  at  the  same  time  has  b.  p.  312 — 315°. 
p -Bromodiphenyl  ether  has  b.  p.  305°,  and  the  dibromo-derivative, 
m.  p.  54°,  b.  p.  338 — 340°.  Di-o-tolyl  ether  gave  the  following  com¬ 
pounds  :  a  monochloro-deriv&tivQ,  b.  p.  308 — 310°,  a  cZic^Zoro-derivative, 
b.  p.  338 — 340°,  a  mono&romo-derivative,  b.  p.  330°/670  mm.,  D10 L4162. 
Di-p-tolyl  ether  gave  a  monochloro-dier\va.txve,  b.  p.  315°/760  mm.,  a 
cficAforo-derivative,  b.  p.  240 — 245°/20  mm.,  D10  IT 800,  a  monobromo- 
derivative,  b.  p.  330 — 333°/760  mm.,  D10  1  *41 7,  and  a  dibromo-deriv¬ 
ative,  m.  p.  131°.  W.  O.  W. 

Action  of  Bromine  and  Chlorine  on  Dehydrodicarvacrol. 
Henri  Cousin  {Compt.  rend.,  1912,  154,  441 — 443;  J.  Phcirm.  Chim., 
1912,  [vii],  5,236 — 240.+  Compare  Abstr.,  1910,  i,  476). — Dibromo - 
dehydrodicarvacrol,  C20H24O2Br2,  prepared  by  the  action  of  bromine  on 
dehydrodicarvacrol  in  chloroform  solution,  occurs  in  pale  yellow 
prisms,  m.  p.  179 — 180°(corr.).  The  corresponding  dichloro- derivative, 
obtained  by  using  the  calculated  amount  of  chlorine,  crystallises  in 
pale  yellow  prisms.  When  excess  of  chlorine  is  employed,  dichloro- 
dehydrodicarvacroquinone  tetrachloride,  C20H22O2Cl  (  is  formed  as  a 
yellow  resin,  slowly  changing  to  crystals,  m.  p.  155 — 156°  (decomp.). 
When  treated  with  reducing  agents,  this  substance  yields  dichloro- 
dehydrodicarvacrol ;  the  corresponding  quinone  has  not  been  isolated. 

w.  o.  w. 

Colour  of  Alkaline  Solutions  of  Quinol  and  of  Their 
Oxidation  Products.  Robert  Luther  and  A.  Leubner  ( J .  pr. 
Chem.,  1912,  [ii],  85,  233 — 234). — On  treatment  with  aqueous  alkalis, 
quinone  gives  yellowish-green  solutions,  which  become  brownish-black 
on  exposure  to  air.  Addition  of  sodium  sulphite  to  solutions  of 
quinone  produces  an  intensely  greenish-blue  coloration,  which  gradually 
changes  to  light  yellow.  When  shaken  with  air,  the  yellow  solutions 
become  green  and  then  light  yellow.  If  the  traces  of  oxidation- 
products  formed  by  dissolving  the  quinone  are  destroyed  by  potassium 
hydrogen  sulphite  or  quinol,  the  addition  of  sodium  sulphite  produces 
a  brown  coloration.  The  blue  coloration  is  probably  due  to  the 
formation  of  an  alkali  salt  of  an  oxidation  product  of  quinone. 

According  to  Euler  and  Bolin  (Abstr.,  1909,  ii,  374)  quinol 
dissolves  in  alkalis,  yielding  yellow  solutions,  owing  to  the  formation 
of  quinonoid  salts.  The  authors  find,  however,  that  solutions  of 
potassium  carbonate  or  potassium  hydroxide  and  of  quinol,  to  which 
small  quantities  of  sodium  hydrogen  sulphite  have  been  added  in 

*  and  Bull.  Soc.  chim.,  1912,  [iv],  11,  328 — 332. 
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order  to  destroy  dissolved  oxygen  and  traces  of  quinone,  do  not  yield 
yellow  colorations  when  mixed,  but  gradually  acquire  a  dark  brown 
colour  on  exposure  to  air.  From  these  observations  the  conclusion 
is  drawn  that  salts  of  quinol,  quinone,  hydroxyquinol,  and 
dihydroxyquinol  are  respectively  colourless,  yellow,  bluish-green,  and 
reddish-brown.  F.  B. 

Isomerism  Among  the  Ethers  of  Dhsoeugenol.  Eenesto 
Puxeddu  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  124 — 129.  Compare 
Abstr.,  1909,  i,  225). — The  author  considers  it  probable  that  the 
polymerisation  of  eugenol  ethyl  ether  observed  by  Wassermann  is 
preceded  by  an  isomerisation,  so  that  Wassermann’s  polymeride  is  a 
dhsoeugenol  diethyl  ether,  stereoisomeric  with  the  dhsoeugenol  diethyl 
ether  described  by  the  author  ( loc .  cit.).  They  differ  not  only  in 
solubility  and  in  m.  p.,  but  also  give  different  bromine  derivatives. 
Eugenol  ethyl  ether  was  prepared  by  the  action  of  ethyl  sulphate  on 
eugenol  dissolved  in  potassium  hydroxide  (10%),  and  also  by  Wasser¬ 
mann’s  method.  When  it  was  distilled,  the  residue  which  did  not 
distil  at  260°  consisted  of  Wassermann’s  polymeride,  but  had 
m.  p.  140°  (Wassermann  gave  125°).  It  is  obtained  in  better  yield 
by  heating  eugenol  ethyl  ether  for  fifteen  hours  in  a  bath  at  about 
270°.  In  chloroform  solution,  it  absorbs  bromine,  but  no  individual 
substance  could  be  isolated  from  the  product.  The  dhsoeugenol  diethyl 
ether  previously  described  by  the  author,  when  treated  with  bromine 
in  ethereal  solution  cooled  with  ice  and  salt,  yields  monobromodiiso- 
eugenol  diethyl  ether,  C24H3104Br,  which  forms  yellowish-green, 
rhombohedral  crystals,  m.  p.  118°.  It.  Y.  S. 

Iodothio-ethers,  Iodosulphones,  Iodosulphonic  Esters,  and 
their  Derivatives  with  Multivalent  Iodine.  Conrad  Will- 
gerodt  and  Max  Klinger  (J.  pr.  Chem.,  1912,  [ii],  85,  189 — 198). — 
p -Iodothiophenetole  (p -iodophenyl  ethyl  sulphide),  C6H4I,SEt,  prepared 
by  reducing  ^9-nitrothiophenetole  (jo-nitrophenyl  ethyl  sulphide)  with 
tin  and  hydrochloric  acid  and  replacing  the  amino-group  of  the  result¬ 
ing  p -aminothiophenetole  ( p-aminophenyl  ethyl  sulphide )  by  iodine  by 
means  of  the  diazo- reaction,  is  a  yellow  oil,  b.  p.  146 — 147°/11  mm. 
When  treated  with  chlorine  in  chloroform  solution,  it  yields  an  unstable 
iododichloride,  which  rapidly  decomposes  into  j3-iodothiophenetole  and 
p-iodobenzenesulphonyl  chloride.  The  formation  of  the  latter  compound 
is  considered  to  be  due  to  the  decomposition  of  the  iododichloride  into 
ethyl  chloride  and  the  compound  (I),  which  then  reacts  with  the 
iodoso-compound  (II),  produced  by  the  action  of  moisture  on  the 
iododichloride  : 

(I)  C6H4I-SC1  +  (II)  2SEt-CfiH4-I0  =  2C6H4I*SEt  +  C6H4I-S02Cl. 

Methyl  p-iodobenzenesulphonate,  prepared  from  the  sulphonyl 
chloride  and  methyl  alcohol,  crystallises  in  rhombohedra,  m.  p.  74°.  It 
yields  a  yellow,  crystalline  iododichloride,  ICl2*C6H4*S03Me,  which  is 
converted  by  aqueous  sodium  carbonate  into  methyl  p-iodosobenzene- 
sulphonate,  I0,C6H4,S03Me  (decomp.  176 — 178°);  the  iodosoacetate, 
I(0Ac)2*C6H4,S08Me,  forms  rhombic  prisms,  m.  p.  174°.  Methyl 
p-iodoxybenzenesulphonate  is  prepared  by  the  action  of  sodium 
hypochlorite  and  acetic  acid  on  the  iododichloride. 
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Tp-Iodophenylethylsulphone,  C6H4I*S02Et,  obtained  as  a  white  powder, 
m.  p.  83°,  by  oxidising  /(-iodothiophenetole  with  chromium  trioxide 
in  glacial  acetic  acid  solution,  yields  an  iododichloride,  ICl2*C6H4*S02Et 
(decomp.  118°),  which  is  converted  by  the  usual  methods  into  p -iodoso- 
phenylethylsulphone  (decomp.  235°),  the  iodosoacetate , 
I(0Ac)2-C6H4*S02Et, 

monoclinic  needles,  m.  p.  167 — 170°,  and  p -iodoxyphenylethylsulphone, 
I02*CflH4*S02Et,  which  crystallises  in  small  octahedra,  exploding 
at  220°. 

p -Iododiphenyl  sulphide ,  C6H4I*SPh,  prepared  from  /(-aminodiphenyl 
sulphide  (Kehrmann  and  Bauer,  Abstr.,  1897,  i,  27)  by  means  of  the 
diazo-reaction,  crystallises  in  lustrous,  white  leaflets,  m.  p.  35°, 
b.  p.  230°/ll  mm.  Attempts  to  prepare  the  iododichloride  by  the  action 
of  chlorine  in  chloroform  solution  yielded  a  yellow  oil,  which  on 
exposure  to  air  is  transformed  into  p -iododiphenyl  sulphoxide, 

C6H4I*SOPh, 

and  p-iododiphenylsulphone,  C6H4I*S02Ph.  The  last-mentioned  com¬ 
pound  has  also  been  prepared  (1)  by  oxidation  of  /(-iododiphenyl 
sulphide  with  chromium  trioxide  in  glacial  acetic  acid  solution,  and  (2) 
by  the  interaction  of  /(-iodobenzenesulphonyl  chloride  and  benzene  in 
the  presence  of  aluminium  chloride.  It  crystallises  in  white  needles, 
m.  p.  141°,  and  forms  an  iododichloride ,  ICl2*06H4*S02Ph,  rhombic 
crystals  (decomp.  130°).  p- lodosodiphenylaulphone  is  a  pale  yellow 
powder  (decomp.  210°) ;  the  iodosoacetate ,  I(0Ac)2*06H4*S02Ph,  forms 
white  needles  (decomp.  195°);  p -iodoxydiphenylsulphone, 

I02*C6H4*S02Ph, 

crystallises  in  white  leaflets,  which  explode  at  220 — 223°. 

/(-Iododiphenylsulphoxide,  prepared  by  oxidising  a  cold  glacial  acetic 
acid  solution  of  /(-iododiphenyl  sulphide  with  aqueous  chromic  acid, 
forms  large,  white,  rhombic  crystals,  m.  p.  106°.  F.  B. 


Iodosulphones  and  Their  Derivatives  with  Multivalent 
Iodine.  Conrad  Willgerodt  and  Max  Plocksties  (J.  pr.  Ghem ., 
1912,  [ii],  85,  198 — 207). — p-Iodophenyl-p-tolylsulphone  (Jt-iodo-k'- 
methyldiphenylsulphone),  C6H4Me,S02*06H4I,  is  prepared  by  the 
interaction  of  /(-iodobenzenesulphonyl  chloride  and  toluene  in 
carbon  disulphide  solution  in  presence  of  aluminium  chloride ;  it 
crystallises  in  rhombs,  in.  p.  162°,  and  yields  an  iododichloride,  which 
crystallises  in  slender,  sulphur-yellow  needles  (decomp.  120°),  and 
forms  with  pyridine  an  additive  compound, 

C6H4Me-S02-C6H4*ICl2,2C5H5N, 
decomposing  at  118 — 120°. 

k-Iodosophenyl-p-tolylsulphone  is  a  pale  yellow  powder  (decomp. 
197°)  ;  the  iodosoacetate ,  G6H4Me,S02,C6H4,I(0Ac)2,  crystallises  in 
lustrous  needles,  decomposing  at  180°.  4:-Iodoxyphenyl-p-tolylsulphone, 
C6H4Me,S02*C6H4,I02,  forms  a  white  powder  (decomp.  320°),  and 
reacts  with  4-iodosophenyl-/i-tolylsulphone  and  silver  oxide  in  the 
presence  of  water,  yielding  di-p-^-toluenesulphonylphenyliodinium 
hydroxide ,  0H*I(C6H4*S02'C6H4Me)2,  which  was  obtained  only  in 
aqueous  solution,  and  forms  a  yellow  iodide. 


ORGANIC  CHEMISTRY. 


i.  257 


p-4  -  Toluenesulphonyldiphenyliodinium  chloride, 

C6H4Me*  S02*  C6H4*  IPhCl, 

is  obtained  in  aqueous  solution  by  heating  phenyl-/>-tolylsulphone- 
4'-iododichloride  with  mercury  diphenyl  and  water  at  50°  ;  the  iodide 
(decomp.  132°)  and  platinichloride ,  slender,  yellow  needles  (decomp. 
178°),  are  described. 

1- Iododiphenylsulphone-i' -carboxylic  acid,  C6H4I  •S02*CGH4*C02H, 
prepared  by  the  oxidation  of  4-iodophenyl-jt)-tolylsulphone  with 
chromium  trioxide  in  glacial  acetic  acid  solution,  crystallises  in 
colourless,  slender  needles,  m.  p.  293°,  and  yields  crystalline  sodium 
and  silver  salts ;  the  iododichloride  could  not  be  obtained  in  a  pure 
condition. 

Ethyl  ^-iododiphenylsulphone-i'-carboxylate,  prepared  by  esterifying 
the  preceding  acid,  crystallises  in  slender  needles,  m.  p.  140°  ;  it  yields 
a  yellow,  crystalline  iododichloride,  ICl2,C6H4,S02*C6H4,G0.2Et 
(decomp.  110°),  which  is  converted  by  aqueous  sodium  carbonate  into 
ethyl  A-iodosodiphenylsulphone-i'-carboxylate, 

IO‘C6H4*SO2*C0H4*OO2Et, 
a  pale  yellow  powder,  decomposing  at  235°. 

4:-Iodophenyl-'2-p-xylylsulphone,  C6H4I*S02*C6H3Me2,  is  obtained  in 
quadrilateral  prisms,  m.  p.  115°,  by  the  interaction  of  p-iodobenzene- 
sulphonyl  chloride  and  ^-xylene  in  the  presence  of  aluminium  chloride. 
The  iododichloride,  lCl2,C6H4*S02'CrH3Me2,  forms  short,  yellow 
needles  (decomp.  138°)  ;  k-iodosophenyl-2-p-xylylsulphone  is  a  pale 
yellow  powder  (decomp.  134°). 

2- p-Xylenesulphonyldipkenyliodinium  (2  :  5  -  dimethyldiphenylsulphone- 

4' -phenyliodinium)  chloride,  C6H3Me2*S02*C6H4*IPh-Cl,  is  obtained  by 
the  action  of  mercury  diphenyl  on  the  preceding  iododichloride  in 
chloroform  solution  ;  the  platinichloride  (decomp.  182°)  and  iodide 
(decomp.  135°)  are  also  described.  F.  B. 

4-Amino-l-naphthyl  Mercaptan.  Theodor  Zincke  and  Franz 
Schutz  ( Ber .,  1912,  45,  471 — 483). — 4- Amino-\ -naphthyl  mercaptan, 
NH2*C10H6’SH,  m.  p.  91 — 93°,  yellow  needles,  is  obtained  by  reducing 
4-acetylamino-l-naphthalenesulphonyl  chloride  by  alcohol,  concentrated 
hydrochloric  acid  and  zinc,  and  hydrolysing  the  resulting  acetylamino- 
naphthyl  mercaptan  by  alcohol  and  hydrochloric  acid.  The  hydro¬ 
chloride,  sulphate,  acetyl  derivative,  m.  p.  173°,  and  diacetyl  derivative, 
m.  p.  152°,  are  described.  With  alcoholic  benzaldehyde,  it  forms  the 
benzylidene  derivative,  CHPh(S’C10H6,NICHPh)2,  m.  p.  68°,  yellow 
powder,  in  which  the  benzylidene  group  attached  to  the  sulphur  atoms 
is  hydrolysed  by  alkalis,  and  those  attached  to  nitrogen  by  acids.  The 
disulphide,  S2[C10H6*NH2]2,  m.  p.  168°,  is  obtained  by  oxidising  the 
amino-mercaptan  with  30%  hydrogen  peroxide  in  alcoholic  or  alkaline 
solution.  It  forms  a  diacetyl  derivative,  m.  p.  265°,  yellow  needles, 
which  is  also  obtained  by  the  oxidation  of  the  acetylaminonaphthyl 
mercaptan. 

When  a  suspension  of  4-acetylamino-l-naphthyl  mercaptan  in  chloro¬ 
form  or  carbon  disulphide  is  treated  in  a  freezing  mixture  with  chlorine 
(1  mol.),  the  preceding  disulphide  is  first  formed,  and  then  changes 
to  4:-acetylamino-l-chlorothiolnaphthalene ,  NHAc*O10H6'SC1,  a  yellow 
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powder,  which  forms  intensely  yellow  solutions,  and  is  very  reactive 
(compare  Abstr.,  1911,  i,  368),  yielding  the  disulphide  with  alcohol 
or  formic  or  acetic  acid,  and  k-acetylamino-\-acetonylthiolnaphthalene, 
NHAc,C10H6*S*CH2,COMe,  m.  p.  155 — 160°,  white  crystals,  with 
acetone  ;  the  last  compound  is  also  obtained  from  chloroacetone  and 
acetylaminonaphthyl  mercaptan  in  dilute  sodium  hydroxide.  4 -Acetyl- 
amino-\-bromothiolnaphthalene,  NHAc‘C10H6*SBr,  is  obtained  in  a 
similar  manner ;  it  can  only  be  isolated  in  the  form  of  the  hydrobromide, 
a  yellow  powder.  An  excess  of  bromine  converts  4-acetylamino- 
1 -naphthyl  mercaptan  in  chloroform  into  l-bromo-4c-acetylaminonaphtha- 
lene  hydrob'omide,  C10H6Br*NHAc,HBr,  m.  p.  205°  (decomp.), 
straw-yellow  needles. 

A-Acetylamino-l -naphthyl  methyl  sulphide,  NHAc*C10H6*SMe,  m.  p. 
193°,  yellow  needles,  is  obtained  by  shaking  methyl  sulphate  and 
4-acetyIamino-l-naphthyl  mercaptan  in  a  slight  excess  of  10%  sodium 
hydroxide.  By  hydrolysis  with  alcohol  and  concentrated  hydrochloric 
acid,  it  yields  k-amino-\-naphthyl  methyl  sulphide  hydrochloride , 
NH2-O10H6*SMe,HCl, 

white  needles,  from  which  the  free  base,  CnHuNS,  m.  p.  54°,  is 
obtained.  The  base  is  sensitive  to  oxidising  agents,  forms  solutions 
with  blue  fluorescence,  reacts  with  benzaldehyde  in  alcohol  to  give 
4- benzylideneamino-a-naphthyl  methyl  sulphide,  SMe*C10HB'NICHPh, 
m.  p.  56°,  yellow  needles  (which  forms  an  intensely  red  salt  with 
hydrogen  chloride  in  ether),  and  yields  by  methylation  ^  dimethyl- 
amino-  1  -naphthyl  methyl  sulphide,  NMe2‘C10H6’SMe,  b.  p.  199°/ 
16 — 17  mm.  ( hydriodide ,  decomp.  171 — 173°). 

4- Acetylamino-1 -naphthyl  methyl  sulphide  reacts  with  bromine  in 
acetic  acid  to  form  a  dibromide  (impure),  C13H13ONSBr2,  m.  p.  157° 
(decomp.),  a  dark  red,  crystalline  powder,  which  is  converted  by 
boiling  glacial  acetic  acid  into  the  acetyl  derivative,  m.  p.  232°,  white 
needles,  of  S-bromo-i-amino-l-naphthyl  methyl  sulphide, 
NH2*C10H6Br*SMe, 

m.  p.  138°,  colourless  needles.  By  oxidation  in  glacial  acetic  acid 
with  30%  hydrogen  peroxide  and  hydrolysis  of  the  product  by  alcoholic 
potassium  hydroxide  at  100°,  4-acetylamino- 1-naphthyl  methyl  sulphide 
yields  the  sulphoxide,  NHg'C^oHg'SO'CHg,  m.  p.  171 — 172°,  colourless 
crystals  {acetyl  derivative,  m.  p.  183 — 184°;  a  hydrate, 
Ci3H1302NS,|H20, 

m.  p.  109 — 111°,  has  also  been  obtained),  the  salts  of  which,  unlike 
those  of  the  parent  sulphide,  are  only  slightly  hydrolytically  dis¬ 
sociated.  The  sulphoxide  reacts  with  hydrogen  bromide  in  chloroform 
to  form  the  preceding  red  dibromide,  and  its  acetyl  derivative  is 
oxidised  by  an  excess  of  hydrogen  peroxide  to  the  corresponding 
sulphone,  NHAc’C^Hg’SOgMe,  m.  p.  236°,  the  hydrolysis  of  which  yields 
4c-amino-l-naphthylmethylsulphone,  NH2*O10H6*SO2Me,  m.  p.  175° 
{hydrochloride,  decomp,  about  247°).  By  warming  its  solution  in 
acetic  acid  with  a  little  concentrated  hydrochloric  acid,  4-amino- 1- 
naphthylmethylsulphoxide  is  converted  into  the  hydrochloride  of 
Z-chloro- 4- amino-1  -naphthyl  methyl  sulphide,  NH2*O10H5Cl*SMe,  m.  p. 
71°.  C.  S. 
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cyc\oPropyl  imamyl  Ice  tone,  CHMe2-[CH2]2-CO-CII<f  a  colourless 


Trimethylene  \cyclo  Propane]  Derivatives  of  the  Type 

**2L>CHX.  Louis  Michiels  {Bull.  Acad.  roy.  Belg.,  1912,  10—34. 

Compare  Abstr.,  1901,  i,  581 ;  1902,  i,  525;  1911,  i,  62,  459). — A  number 
of  ketones,  containing  the  cyclopropyl  group,  have  been  prepared,  and 
from  these  the  corresponding  secondary  alcohols  have  been  obtained. 
MethyKsopropylcarbinol  has,  in  particular,  been  studied  with  regard 
to  its  behaviour  towards  hydrogen  bromide.  In  the  second  half  of  the 
paper  the  author  considers  the  physical  properties  of  the  cyclopropane 
derivatives  as  compared  with  those  of  the  corresponding  aliphatic 
compounds. 

H  C 

cyclo Propylmethylcarbinol,  ^2^^CH-CHMe-OH,  is  obtained  by 

the  reduction  of  cy  cfopropylmethyl  ketone  with  sodium  and  dry  alcohol 
as  a  viscous,  colourless  liquid,  b.  p.  119 — 120°,  Df  0-88045,  n®  1 '42461. 
With  hydrogen  chloride  it  readily  yields  the  corresponding  chloride , 
b.  p.  105 — 106°/750  mm.,  and  with  hydrogen  bromide,  in  the  cold,  the 
bromide ,  a  colourless,  mobile  liquid,  b.  p.  118 — 120°/751  mm.,  Df  1T552. 
From  the  bromide  by  the  further  action  of  hydrogen  bromide,  or  from 
the  original  carbinol  by  the  action  of  concentrated  hydrobromic  acid, 
a  dibromide  is  obtained,  the  trimethylene  ring  being  opened,  which  is 
probably  y-pentylene  dibromide  (compare  Lipp,  Abstr.,  1890,  20). 

,CH 

'CH 

liquid  with  an  odour  of  mint,  is  obtained  by  the  action  of  magnesium 
isoamyl  bromide  on  cycZopropanecarboxylonitrile,  the  additive  product 
being  decomposed  by  water  and  acid.  It  has  b.  p.  183 — 185°/755  mm., 
Df  0'87408,  wf  D44064  ;  and  yields  a  semicarbazone,  m.  p.  140 — 141°. 
On  reduction  with  sodium  and  alcohol,  cyclopropylisoamylcarbinol  is 
formed  as  a  colourless,  viscous  liquid  with  a  citron-like  odour,  b.  p. 
188—189°/766  mm.,  Df  0-8631,  nf?  1  -44405. 

Cjj 

cyclo  Propyl  iso  hexyl  ketone,  CHMe2*[CH2]3*CO#CH<^  *  2,  results 

'*'*■*■  2 

from  the  interaction  of  magnesium  isohexyl  bromide  and  ethylene- 
acetonitrile.  It  is  a  colourless,  mobile  liquid,  with  an  odour  of  mint, 
b.  p.  200-~202o/739  mm.,  Df  0-8631,  nf  1 '44325  ;  on  reduction  it 
yields  the  carbinol,  a  colourless,  viscous  liquid,  with  a  citron-like 
odour,  b.  p.  206— 2077747  mm.,  Df  0-8603,  <  1 -44345. 

H  C  CH 

cycloPropylacetylcyclopropane,  2  i  ^CH-CO-CH2-CH<^  1  2,  is  pre- 

pared  by  the  interaction  of  magnesium  cycfopropylearbinyl  bromide  and 
cyciopropanecarboxylonitrile  as  a  colourless,  mobile  liquid,  b.  p. 
175 — 1777759  mm.,  Df  0-9149,  n f  1-45787,  which  yields  a  semi¬ 
carbazone,  m.  p.  82 — 83°.  On  reduction  it  gives  the  corresponding 
dicyclopropylethanol,  C3Hr;CH(OH)-CH.2-C3H5,  b.  p.  179—1807 
770  mm.,  Df  0-9054,  rtf  1  "46036.  This  with  hydrogen  bromide 
gives  a  bromide,  Df  1-535,  in  which  only  one  of  the  cyclopropane 
groups  has  been  opened. 
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The  following  secondary  alcohols  were  prepared  for  comparison  as 
regard  their  physical  properties. 

iso  Propylisobutylcarbinol ,  CHMe2*CH(OH)*CH2*CHMe2,  is  formed 
by  the  interaction  of  magnesium  isobutyl  bromide  and  iso - 
butaldehyde,  and  subsequent  treatment  with  water  and  acid.  It 
is  a  colourless,  viscous  liquid,  smelling  of  thyme,  b.  p.  157 — 158°. 
Df  0-8212,  <  1-42461. 

isoPropylisoamylcarbinol,  CHMe2*CH(OH),[CH2]2*CHMe2,  is  simi¬ 
larly  prepared,  and  is  a  colourless,  viscous  liquid  with  an  odour  of 
balm,  b.  p.  175°,  Df  0-8212,  1-42461. 

isoPropylisohexylcarbinol  is  a  similar  substance,  b.  p.  193 — 194  / 
756  mm.,  Df  0-8152,  w®  1*43021. 

A  comparison  of  the  boiling  points  of  the  ketones  indicates  that 
the  loss  of  two  hydrogen  atoms  accompanying  the  conversion  of 
CH  CH 

3>C  into  i  2^>C  produces  in  the  case  of  the  methyl-,  ethyl-, 

OJjLg  ViJ-g 

and  w-propyl-  an  increase  of  19 — 20°,  and  for  the  isopropyl-,  iso¬ 
butyl-,  and  isoamyl-  an  increase  of  13 — 15°.  The  replacement  of  a 
CH  CH 

second  3^>CH-  by  I  2^>CH-  brings  about  a  further  rise  of  14°. 

dig  v/Xlg 

Similar  differences  are  shown  by  the  alcohols. 

A  study  of  the  densities  of  the  alcohols  of  the  two  series  shows  that, 
on  an  average,  the  density  of  an  alcohol  of  the  cyciopropyl  series  is 
higher  than  that  of  the  corresponding  aliphatic  alcohol  by  0-043,  and 
that  this  value  is  doubled  by  the  introduction  of  another  cycfopropyl 
group.  The  molecular  refractions  of  the  numerous  cyclopropane 
derivatives  containing  one  cyciopropyl  group  show  on  an  average 
that  the  value  found  is  higher  than  that  calculated  by  0-74  (compare 
Demjanoff,  Abstr.,  1907,  i,  1032,  who  gave  066).  W.  G. 

Method  for  Preparing  Aromatic  Alcohols.  Gustave  Yavon 
Compt.  rend,,  1912,  154,  359 — 361). — The  reduction  of  aldehydes  to 
alcohols  by  the  ordinary  method,  employing  sodium  amalgam,  gives 
yields  not  exceeding  50%.  A  theoretical  yield  is  secured,  however,  by 
dissolving  the  aldehyde  in  a  suitable  solvent,  adding  a  few  grams  of 
platinum  black  (prepared  by  the  action  of  formaldehyde  in  alkaline 
solution  on  platinic  chloride),  and  submitting  it  to  the  action  of 
hydrogen  under  a  pressure  of  about  one  atmosphere.  Successful 
application  to  a  number  of  aromatic  aldehydes  of  varied  types  shows 
that  the  reaction  is  a  general  one.  W.  O.  W. 

Betulin.  I.  X.  Tbaubenbeeg  [J.  Buss .  Phys.  Chem.  Soc.,  1912, 
44,  132 — 138). — The  author’s  investigations  on  betulin  (compare 
Hausmann,  Abstr.,  1877,  i,  94  ;  Franehimont  and  Wigman,  Abstr., 
1879,  468),  which  include  the  determination  of  the  molecular  weight 
in  boiling  chloroform  by  Landsberger’s  method  and  in  freezing 
benzene  and  also  the  preparation  and  analysis  of  the  diacetyl  and 
dibenzoyl  derivatives,  indicate  that  betulin  has  the  formula 

C24H3S(OH)2, 

and  that  it  belongs,  together  with  onocol,  arnidiol,  and  faradiol  to  a 
group  of  dextrorotatory  dihydric  phytosterols. 
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Betulin,  m.  p.  251°,  [a]D  + 15‘68°,  gives  a  number  of  colour  reactions 
similar  to  those  for  cholesterol.  Its  diacetyl  compound  has 
[a]D  +  14‘26°,  and  its  dibenzoyl  derivative,  C24H3802Bz2,  has  m.  p. 
145 — 147°.  When  oxidised  by  means  of  alkaline  permanganate, 
betulin  yields  acetic  acid  and  a  solid  acid  which  was  not  investigated, 
whilst  with  chromic  acid  it  gives  a  ketone ,  C24H3802,  crystallising  in 
prisms,  m.  p.  177°,  and  yielding  a  phenylhydrazone,  C24H380*N2HPh, 
m.  p.  130°.  T.  H.  P. 

Preparation  and  Estimation  of  Tyrosine  and  Glutamic 
Acid.  Emil  Abderhalden  ( Zeitsch .  physiol.  Chem.,  1912,  77, 
75 — 76). — Tyrosine  can  be  prepared  from  silk  by  the  simple  method 
of  hydrolysing  with  hydrochloric  acid ;  the  acid  is  removed  by 
evaporation,  and  then  by  the  addition  of  sodium  hydroxide ;  tyrosine 
then  crystallises  out  from  the  hot  aqueous  solution.  The  yield, 
however,  is  not  quantitative,  and  the  mother  liquor  is  not  available 
for  the  separation  of  other  amino-acids.  These  two  disadvantages  can 
be  overcome  in  the  following  way.  After  hydrolysing  with  hydro¬ 
chloric  acid,  the  product  is  evaporated  under  reduced  pressure  to 
dryness ;  the  residue  is  dissolved  in  water,  and  a  stream  of  ammonia 
passed  through  the  solution.  It  is  then  again  evaporated  to  dryness, 
and  the  residue  treated  with  cold  water ;  tyrosine  is  left  undissolved, 
or  the  whole  residue  may  be  boiled  with  water  and  animal  charcoal  • 
from  the  filtrate  pure  tyrosine  crystallises  out  quantitatively.  The 
mother  liquor  is  again  evaporated  to  dryness,  and  the  residue  treated 
by  the  ester  method  for  the  other  mono-amino-acids.  The  method 
serves  for  the  estimation  of  tyrosine,  etc.,  in  like  products  of  hydrolysis. 

Glutamic  acid  may  be  prepared  from  its  hydrochloride  by  passing 
ammonia  through  the  solution  and  then  evaporating  to  dryness. 
The  deposit  is  dissolved  in  hot  water  and  recrystallised  ;  the  main 
amount  of  glutamic  acid  can  be  separated  by  fractional  crystallisation, 
and  the  remainder  can  be  obtained  by  precipitation  with  alcohol. 

W.  D.  H. 

[Di-iodo  tyrosine.]  A  Correction.  Adolf  Oswald  ( Zeitsch . 
physiol.  Chem .,  1912,  76,  499 — 500). — Polemical  (compare  Abder- 
halden  and  Hirscb,  Abstr.,  1911,  ii,  1119).  E.  F.  A. 

Melting  Point  of  3  : 5- Di-iodo  tyrosine.  Emil  Abderhalden 
(Zeitsch.  physiol.  Chem.,  1912,  77,  183 — 184). — Polemical.  A  reply  to 
Oswald  (preceding  abstract).  W.  D.  H. 

Action  of  Hydrogen  Sulphide  on  Imino-ethers.  II. 
Formation  of  Thion  Esters  and  Acids.  Motooki  Matsui 
(Mem.  Roll.  Sci.  Eng.  Kyoto,  1912,  3,  247 — 255.  Compare  Abstr., 
1909,  i,  463). — When  hydrogen  sulphide  is  passed  into  an  ethereal 
solution  of  an  imino-ether,  a  thion  ester  is  produced,  which  ulti¬ 
mately  reacts  with  the  liberated  ammonia  with  the  formation  of  a 
thioamide.  In  alcoholic  solution,  however,  ammonia  decomposes 
thion  esters  with  the  formation  of  imino-ethers,  hydroxylamine 
having  a  similar  action. 
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By  saponifying  thion  esters  with  cold  alkali,  it  has  been  found 
possible  to  prepare  the  corresponding  acids.  Thion-fatty  acids  are 
volatile,  pale  yellow  liquids,  having  a  strong  penetrating  odour 
resembling  that  of  acetic  acid  and  a  very  acidic  reaction ;  thion- 
aromatic  acids  are  yellow,  solid  substances  of  characteristic  odour. 
All  are  unstable,  decomposing  even  in  ethereal  solution  in  the  course 
of  a  few  days.  They  show  a  marked  difference  from  ordinary  mono- 
carboxylic  acids,  in  that  their  silver  and  lead  salts  remain  in  the 
ethereal  layer  when  an  ethereal  solution  of  the  acid  is  shaken  with  an 
aqueous  solution  of  silver  nitrate  or  lead  acetate.  Silver  salts  of 
thion-fatty  acids  are  very  unstable,  readily  changing  into  silver 
sulphide,  whilst  those  of  the  aromatic  acids  are  comparatively  stable 
at  the  ordinary  temperature. 

Ethyl  thionbenzoate  ( loc .  cit.)  is  a  yellow  liquid  of  b.  p.  181°/ 
360  mm.  When  its  alcoholic  solution  is  treated  with  ammonia,  it 
yields  ethyl  iminobenzoate,  whilst  in  ethereal  solution,  thiobenzamide 
is  formed.  Hydroxylamine  reacts  with  an  alcoholic  solution  of  the 
ester,  yielding  a  mixture  of  a-  and  /?-ethylbenzhydroxamic  acids. 

Methyl  thionbenzoate  resembles  the  ethyl  ester.  It  has  b.  p. 
195—197°/320  mm. 

Methyl  thionacetate  has  b.  p.  85 — 90°;  methyl  thionpropionate  has 
b.  p.  110— 115°. 

Ethyl  thion-p-toluate  is  a  yellow  oil,  b.  p.  205 — 2077260  mm., 
m.  p.  about  1°. 

Thionbenzoic  acid  was  prepared  by  hydrolysing  ethyl  thion¬ 
benzoate  with  cold  sodium  hydroxide.  Its  silver ,  lead,  and  barium 
salts  were  examined.  Thion-p-toluic  acid  was  similarly  prepared,  but 
in  quantity  insufficient  for  complete  characterisation.  Thionacetic 
acid  could  not  be  obtained  free  from  ether,  but  has  b.  p.  about  37°. 
The  similar  thionpropionic  acid  was  also  prepared,  and  its  lead  salt 
was  investigated.  H.  W. 


Terpenes  and  Ethereal  Oils.  CVIII.  Otto  Wallach 
( Annalen ,  1912,  388,  49 — 62). — Semmler’s  method  of  preparing 
tanacetophorone  by  the  distillation  of  salts  of  tanacetonedicarboxylic 
acid  is  unsatisfactory  with  regard  to  yield  and  purity  of  product. 
A  very  convenient  process  is  the  following  :  Methyl  a-tanacetonedi- 

carboxylate,  OH2<^pr^Q^.ec02Me}  b-  P-  244—247°  or  126—1277 

13  mm.,  D20  1'0535,  n$  1’4506,  [a]D  142'5°,  obtained  from  the  acid, 
methyl  alcohol,  and  hydrogen  chloride,  forms  with  sodium  in  methyl 
alcohol  a  yellow,  crystalline  compound ,  C10H18O3Na,H2O,  which 
develops  a  violet  coloration  with  ferric  chloride,  yields  impure 
tanacetophoronesemicarbazone  with  aqueous  semicarbazide  hydro¬ 
chloride,  and  is  converted  into  tanacetophorone  by  the  successive 
operations  of  boiling  its  aqueous  solution,  acidifying  with  sulphuric 
acid,  and  distillation  with  steam.  The  transformations  in  the 
preparation  of  the  ketone  are  probably  as  follows.  Methyl  a-tan- 
acetonedicarboxylate  — >-  methyl  /J-tanacetonedicarboxylate, 


^CH2-C02Me 
^  a  2^CPi/3:CH-C02Me’ 


— ^ 
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methyl  1 -isopropyl- A'-cycZopenten-3-one-2-carboxylate, 


CH„ 


■9° 


-CEL 


'CPr^:C*C02Me’ 


. „TT  CH— C*ONa  x  , 

sodium  derivative,  CH2<^  ]yje»  — >■  tanacetophorone, 

.CH=C-OH  2  ^TT  .CHo-CO 

ch2< 


ch2<cp^:Jh 


CPr^CH’ 


The  preceding  constitution  of  the  sodium  compound  is  supported 
by  the  fact  that  the  substance,  dissolved  in  water  saturated  with 
carbon  dioxide,  is  converted  into  dihydrotanaeetophorone  (1-tso- 
propyloyciopentan-3-one)  by  treatment  with  hydrogen  and  colloidal 
palladium,  and  subsequent  acidification  and  distillation  with  steam. 

[With  Frederik  Challenger]. — l-isoPropylcycfopentan-3-one,  b.  p. 
188 — 189°,  D21  0‘90u0,  rip  1‘4428  (compare  Abstr.,  1911,  i,  472), 
forms  a  dibenzylidene  derivative,  m.  p.  134 — 135°,  yellow  needles, 
and  reacts  with  magnesium  methyl  iodide  to  yield  ultimately 
i-\-methyl-Z-\sopropylcyc\opsntan-\-ol,  C9H180,  b.  p.  185 — 186°,  m.  p. 
43 — 44°,  which  apparently  is  the  inactive  modification  of  the  tertiary 
alcohol  obtained  by  the  action  of  nitrous  acid  on  fenchylamine  (Abstr., 
1911,  i,  311);  by  dehydration  with  oxalic  acid,  it  yields  a  hydro¬ 
carbon,  CqH16,  b.  p.  142 — 144°,  D20  0'7970,  1'4418,  which  is  almost 

identical  in  chemical  and  physical  properties  with  that  described 
previously  ( loc .  cit.).  C.  S. 


The  Ethyl  Ester  of  Naphthalic  Acid.  Wilhelm  Wislicenus 
and  Otto  Penndorf  ( Ber .,  1912,  45,  410 — 411). — Naphthalic  acid 
cannot  be  esterified  directly.  The  diethyl  ester  described  recently  by 
Errera  (Abstr.,  1911,  i,  465)  had  already  been  prepared  by  the  authors 
by  the  action  of  ethyl  iodide  on  silver  naphthalate ;  it  has  m.  p.  59 — 60° 
and  b.  p.  238 — 239°/19  mm. ;  the  solution  in  strong  sulphuric  acid  shows 
a  blue  fluorescence.  D.  F.  T. 


Methylamino-  and  Other  Derivatives  of  Terephthalic  Acid. 
Rudolf  Wegscheider,  Franz  Faltis,  Siegmund  Black,  and  Oskar 
Huppert  ( Monaieh 1912,93,  141 — 168). — The  object  of  the  investiga¬ 
tion  was  a  convenient  method  for  the  preparation  of  methyl-  and 
dimethyl-ammoterephthalic  acids. 

Aminoterephthalic  acid  was  obtained  by  successive  nitration  and 
reduction  of  terephthalic  acid  ;  the  corresponding  methyl  ester  was 
obtained  by  esterification  of  the  acid,  and  also  by  the  reduction  of  the 
methyl  ester  of  nitroterephthalic  acid  ;  the  last-named  substance  can 
be  prepared  by  careful  nitration  of  the  methyl  terephthalate,  as  well 
as  by  esterification  of  nitroterephthalic  acid. 

The  methyl  ester  of  acetylaminoterephthalic  acid  (compare  G'ahn- 
Speyer,  Abstr.,  1907,  i,  849)  is  obtained  by  simple  acetylation  with 
acetic  anhydride  ;  the  alcoholic  mother  liquors  from  the  recrystallisation 
of  this  substance  contain  methyl  diacetyl aminoterephthalate,  which  is 
also  obtainable  by  the  further  acetylation  of  the  monoacetyl  compound  ; 
the  crystals  of  the  substance,  m.  p.  74 — 76°,  belong  to  the  triclinic 
system  [a  :  6  :  c  =  0*5240  : 1 :  0*7912  ;  a  =  91°12,  0  =  85°22',  r  =  96°19'J  ; 
water  hydrolyses  the  substance  into  the  monoacetyl  compound. 

t  2 


i.  264 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Methylaminoterephthalic  acid  is  best  prepared  by  the  action  of 
methyl  sulphate  on  aminoterephthalic  acid  in  the  presence  of  barium 
carbonate;  it  has  m.  p.  273-5 — 274-5°  (corr.)  (compare  Cahn-Speyer, 
loc.  cit.) ;  the  solutions  show  a  blue  fluorescence.  When  the  methyl- 
alcoholic  solution  is  treated  with  hydrogen  chloride  at  room  tempera¬ 
ture,  4 -methyl  \-hydrogen  2-metkylaniinoterephthalate  separates,  m.  p. 
186  5 — 187°  (corr.).  The  corresponding  dimethyl  ester  was  also  obtained 
by  esterification  as  an  impure,  dark  yellow  solid,  m.  p.  86-5 — 90° 

Acetylmethylaminoterephthalic  acid  was  not  obtainable  by  methyl¬ 
ating  the  acetylamino-acid  with  methyl  sulphate,  but  was  successfully 
prepared  by  acetylating  the  methylamino-acid  ;  it  crystallises  in  crusts, 
the  m.  p.  of  which,  216 — 216,5°,  is  much  below  that  given  by  Cahn- 
Speyer  ;  it  is  colourless  and  does  not  give  fluorescent  solutions.  The 
acetyl  group  is  removed  by  the  action  of  dilute  potassium  hydroxide 
solution. 

Methyl  acetylmethylaminoterephthalate,  obtained  by  the  action  of 
potassium  and  methyl  iodide  on  a  benzene  solution  of  the  methyl 
acetylaminoterephthalate,  has  m.  p.  78 — 80°;  the  acetyl  group  is 
hydrolysed  off  by  heating  with  water. 

Dimethylaminoterephthalic  acid  is  best  prepared  by  energetic  methyl- 
ation  of  aminoterephthalic  acid  with  methyl  sulphate  in  the  presence  of 
barium  carbonate  ;  it  is  a  white,  crystalline  solid,  m.  p.  281°  (corr. ; 
decomp.).  The  dimethyl  ester,  obtained  from  the  acid  by  esterification  in 
the  usual  way,  crystallises  in  needles  belonging  to  the  triclinic  system 
[a  :  h  :  c  =  0-7920  : 1  :  0-8327  ;  a  -  82°21',  /?  =  94°14',  y  -  104°50'], 
in,  p.  68—69°.  D.  F.  T. 

Reduction  of  Acids  with  Several  Double  Bonds  by  Paal’s 
Method.  Walther  Boksche  ( Ber .,  1912,45,  620 — 625). — Unsaturated 
acids  when  shaken  with  hydrogen  and  colloidal  platinum  are  readily 
converted  into  the  saturated  substances. 

Cinnamylideneacetic  acid,  CHPh*.CH,CHICH,C02H,  yields  phenyl- 
valeric  acid.  Cinnamylidenemalonic  acid,  0HPhIGH,CHlC(002H)2, 
gives  w-phenyl-n-propylmalonic  acid,  crystallising  in  colourless  platelets, 
m.  p.  98°.  When  heated,  carbon  dioxide  is  eliminated  and  8-phenyl- 
valeric  acid  obtained ;  this  is  the  most  convenient  method  for  its 
preparation. 

Methyl  w-phenylpropylmalonate,  formed  by  reduction  of  methyl 
cinnamylidenemalonate,  is  a  colourless  oil,  b.  p.  183 — 184°/10mm. 

a -Cyano-h~phenylvaleric  acid ,  prepared  by  reduction  of  a-cyano- 
cinnamylideneacetic  acid,  is  obtained  as  an  oil,  which  on  distillation  is 
converted  into  S-phenylvaleronitrile. 

The  ethyl  ester  of  a-cyano-S-phenylvaleric  acid  is  a  colourless  oil, 
b.  p.  192— 193°/11  mm, 

a8  -  Diphenylvaleric  acid,  CH^lrCB^'CHyCHPlrCOgH,  from 
a-phenylcinnamylideneacetic  acid,  crystallises  in  bunches  of  colourless 
needles,  m.  p.  80 — 81°  (compare  Rupe  and  Liechtenhan,  Abstr.,  1909, 
i,  927). 

a8-j Diphenylvaleronitrile  from  cinnamylidenephenylacetonitrile  forms 
large,  transparent  crystals  with  lustrous  faces,  m.  p.  79°;  it  distils 
without  decomposition.  E,  F.  A. 
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Syntheses  in  the  Fatty  Aromatic  Series.  III.  [Amino- 
acids,  Nitrocompounds,  Aldehydes.]  Julius  von  Braun  and 
O.  Kruber  (Ber.y  1912,  45,  384 — 402.  Compare  Abstr.,  1911, 
i,  968  ;  1910,  i,  843). — The  authors  have  attempted  in  several  ways  to 
prepare  the  series  of  aldehydes  corresponding  with  the  series  of 
alcohols  already  described  in  the  earlier  papers ;  the  most  satisfactory 
source  for  the  aldehydes  proves  to  be  the  primary  nitro-compounds. 

Various  phenyl  substituted  amino-acids  were  obtained  by  applying 
the  malonic  ester  synthesis  as  described  by  the  series  of  changes  : 
CH.Ph^CH^-Br  — >  CH2Ph*[CH2]a;*CH'(C02H)2 

CH2Ph*[CH2]a;,CHBr*C09H  CH2Ph-[CH2]*-CH(NH2)*C02H. 

8-Phenylpropylmalonic  acid ,  CH2Ph*[CH2]2*CH(C02H)2,  m.  p.  94°,  is 
obtained  by  hydrolysis  of  the  ethyl  ester,  a  colourless  oil,  b.  p. 
189 — 194°/13  mm.  On  distillation  under  reduced  pressure,  it  loses 
carbon  dioxide  with  the  formation  of  8-phenylvaleric  acid.  Bromina- 
tion  in  ethereal  solution  yields  a-bromo-S-phenylpropylmalonic  acid, 
m.  p.  135 — 136°;  this  when  heated  above  its  m.  p.  loses  carbon 
dioxide  and  forms  a-bromo-S-phenylvaleric  acid, 

CH2Ph-[CH2]2-CHBr-C02H, 

m.  p.  85°,  b.  p.  195 — 210°/15  mm.  ;  the  same  substance  is  obtained  in 
a  less  pure  condition  by  brominating  8-phenyl  valeric  acid.  If  the 
bromo-acid  is  heated  with  a  concentrated  aqueous  solution  of  ammonia, 
there  is  obtained  a -amino-S-phenylvaleric  acid,  m.  p.  203 — 206°;  the 
copper  salt  was  prepared,  also  the  fi-naphthalenesvlphonyl  derivative, 
m.  p.  83°. 

e- Phenylbutylmalonic  acid,  CH2Ph*[CH2]3,CH(C02H)2,  needles, 
m.  p.  111°,  is  obtained  by  hydrolysis  of  the  ethyl  ester,  b.  p. 
215 — 218°/11  mm.;  bromination  gives  a-bromo-e-phenylbutylmalonic  acid, 
m.  p.  123 — 124°  (decomp.),  which  on  heating  yields  a -bromo-e-phenyl- 
hexoic  acid,  a  yellow  oil,  b.  p.  210 — 230°/12  mm.,  which  would  not 
crystallise  ;  the  preparation  of  this  last  substance  by  bromination  of 
c-phenylhexoic  acid  is  again  unsatisfactory.  When  heated  with 
aqueous  solution  of  ammonia,  the  bromo-acid  is  converted  into 
a-amino-t-phenylhexoic  acid,  white,  leafy  crystals,  m,  p.  237 — 242° 
(decomp.) ;  the  copper  salt  and  the  -naphthalenesulphonyl  derivative, 
m.  p.  112 — 113°,  were  prepared. 

The  above  amino-acids  failed  to  supply  the  desired  easy  passage  to 
the  required  aldehydes. 

Phenylbutyronitrile,  CH2Ph,[CH2]2*CN,  when  treated  in  alcoholic 
solution  with  dry  hydrogen  chloride  yields  the  hydrochloride  of 
phenylbutyrimido- ether,  CH2Ph’[OH2]2'C(INH),OEt,HCl,  which  by  the 
action  of  aniline  in  alcoholic  solution  is  converted  into  the  correspond¬ 
ing  diphenylamidine  compound,  CH2Ph,[CH2]2’C(INPh)*NHPb,  a  white, 
crystalline  solid,  m.  p.  81 — 82°.  Reduction  of  this  compound  by 
sodium  and  alcohol  yields  a  non-volatile,  viscous  oil,  probably 
di-8-anilino-a-phenylbutane,  CH2Ph,[CH2]2,CH(NHPh)2,  which  on 
hydrolysis  yields  only  a  few  drops  of  S-phenylbutaldehyde  (compare 
Merling,  Abstr.,  1908,  i,  653). 

If  phenylpropyl  bromide  is  allowed  to  react  with  magnesium  and 
then  with  ethyl  orthoformate,  the  expected  phenylbutaldehyde 
diethyl  acetal ,  CH2Ph'[CH2]2,OH(OEt)2,  is  obtained  ;  it  is,  however, 
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much  decomposed  during  distillation  (b.  p.  about  200°/20  mm.) ; 
hydrolysis  gives  a  very  poor  yield  of  the  aldehyde.  Phenylbutyl 
bromide,  magnesium  and  ethyl  orthoformate  yield  no  better  result 
(compare  Tschitschibabin,  Abstr.,  1904,  i,  221 ;  Bodroux,  Abstr., 
1904,  i,  421). 

The  reaction  of  magnesium  phenylpropyl  bromide  and  formomethyl- 
anilide  gives  no  trace  of  phenylbutaldehyde  (compare  Houben  and 
Doscher,  Abstr.,  1908,  i,  27),  whilst  the  action  of  sodium  hypochlorite 
on  a  hot  aqueous  solution  of  a-amino-S-phenylvaleric  acid  or  a-amino-£- 
phenylhexoic  acid  yields  small  quantities  of  S-phenylbutaldehyde  and 
e-phenyl valeraldehyde  respectively  (compare  Langheld,  Abstr.,  1909, 
i,  138). 

The  desired  aldehydes  were  satisfactorily  obtained  by  starting  with 
the  primary  nitro-compounds,  which  by  reduction  are  convertible  into 
the  aldoximes  (KonowalofF,  Abstr.,  1899,  i,  733). 

The  interaction  of  y-phenylpropyl  iodide  and  silver  nitrite  produced 
y-phenylpropyl  nitrite,  b.  p.  115 — 125°/14  mm.,  and  y-nitro-a-phenyl- 
propane,  a  colourless,  inodorous  oil,  b.  p.  147 — 148°/ll  mm. ;  the  latter 
on  treatment  with  bromine  in  aqueous  solution  gives  oily  di-y-bromo- 
ynitro-a-phenylpropane,  CH2Ph*CH2ICBr2*N02,  whilst  with  a  diazonium 
salt  it  yields  a-nitro-y-phenylpropald*hydephenylhydrazone ,  small,  red 
needle  crystals,  m.  p.  133 — 134°  ;  the  a -phenylpropanenitrolic  acid  has 
m.  p.  75°.  If  the  sodium  compound  of  nitrophenylpropane  is  reduced 
in  aqueous  solution  by  stannous  chloride,  there  is  obtained  y-phenyl- 
propaldoxime,  m.  p.  93 — 94° ;  this  on  hydrolysis  yields  y-phenylprop- 
aldebyde,  Ph*[CH2]2*CHO,  b.  p.  110 — 113°/16  mm.  (compare  Fischer  and 
Hoffa,  Abstr.,  1898,  i,  659) ;  the  diphenylmethanedimethyldihydrasone, 
CH2[C6H4-NMe*N:CH-CH2-CH2Ph]2,  has  m.  p.  99—100°. 

b-Nitro-a-phenylbutane  (together  with  8- phenylbutyl  nitrite,  b.  p. 
125 — 130°/ 15  mm.)  is  obtained  similarly  to  the  corresponding  propane 
derivative  as  a  colourless  oil  of  feeble  odour,  b.  p.  160 — 165°/15  mm. ; 
reduction  of  the  sodium  salt  in  aqueous  solution  and  subsequent 
hydrolysis  yields  h-phenylbutaldehyde,  CH2Ph,[CH2]2,CHO,  b.  p. 

129 —  131°/17  mm.;  the  semicarbazone  has  m.  p.  104 — 105°;  the 
phenylhydrazone  is  an  oil ;  the  diphenylmethanedirmthyldihydrazone 
crystallises  very  slowly;  the  methyl  acetal  has  b.  p.  121 — 124°/9  mm. 

e-Nitro-a-phenylpentane  is  a  colourless,  inodorous  liquid,  b.  p. 
161 — 166°/9  mm.,  whilst  the  isomeric  e-phenylamyl  nitrite  has  b.  p. 

130 —  135°/10  mm.  The  diiro/wo-derivative  of  the  phenylnitropentane  is 
a  yellow  oil ;  the  nitrolic  acid  derivative  and  the  product  of  coupling 
with  a  diazonium  salt  also  show  little  tendency  to  crystallise. 
Reduction  and  subsequent  hydrolysis  of  the  nitro-compound  yield 
€-phenyl-n-valeraldehyde,  CH2Ph*[CH2]3*CHO,  as  an  oil,  b.  p. 
129 — 131°/10  mm.,  strongly  resembling  citral  in  odour;  the  methyl 
acetal,  b.  p.  136 — 139°/ 1 1  mm.,  has  only  a  faint  ethereal  odour.  The 
oxime,  semicarbazone,  phenylhydrazone,  and  diphenylmethanedimethyl- 
dihydrazone  are  oily ;  the  p-nitrophenylhydrazone  slowly  gives  a  solid, 
m.  p.  82 — 84°. 

£-JVitro-a-phenylhexane  has  b.  p.  174 — 178°/11  mm.,  whilst  the 
isomeric  £- phenylhexyl  nitrite  has  b.  p.  143 — 148°/11  mm.  The  nitro- 
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compound  is  easily  converted  into  £- phenylhexaldehyde , 

CH2Ph  •  [CH2]4*  CHO, 

b.  p.  141 — 144°/9  mm,,  of  feeble  and  not  unpleasant  odour;  the 
substance  offers  considerable  resistance  to  satisfactory  analysis  by 
combustion. 

y-Nitro-a-phenylheptane  has  b.  p.  182 — 186°/10  mm.,  and  the  isomeric 
rj-phenylheptyl  nitrite,  b.  p.  164 — 166°/ 13  mm.  The  nitro-compound  is 
convertible  by  the  general  process  into  y-phenylheptaldehyde, 
CH2Ph*[CH2]5*OHO, 

b.  p.  155 — 159°/9  mm.,  which  like  the  lower  aldehyde  offers  resistance 
to  satisfactory  combustion  ;  it  has  a  feeble  odour.  The  p -nitrophenyl- 
hydrazone  is  a  brown  powder,  m.  p.  68 — 70°. 

The  above  series  of  aldehydes,  with  the  striking  exception  of 
S-phenylvaleraldehyde,  show  a  gradual  weakening  of  the  odour  with 
increase  in  the  length  of  the  carbon  chain  ;  this  is  in  marked  contrast 
to  the  oscillatory  effect  observed  with  the  corresponding  series  of 
alcohols.  D.  P.  T. 

Combination  of  Phenolcarboxylic  Acids.  Ferdinand  Mauthner 
(J.  pr.  Chem.,  1912,  [ii],  85,  308 — 314). — An  isomeride  of  the 
previously- described  3  :  4  :  5  :  2' :  6'-pentamethyl  ether  of  methyl 
digallate  (Abstr.,  1911,  i,  725)  has  been  synthesised  by  condensing 
3:4: 5-trimethoxybenzoyl  chloride  with  methyl  5-hydroxy-3  : 4- 
dimethoxy  benzoate.  The  condensation  was  effected  by  shaking  the 
ester  in  aqueous  sodium  hydroxide  solution  with  an  ethereal  solution 
of  the  acid  chloride. 

Methyl  5 -(3'  :  4'  :  h')-trimethoxybenzoyloxy-3  :  k-dimethoxy benzoate, 
C6H2(0Me)3*C02,C6H2(0Me)2,C02Me,  thus  obtained  crystallises  in 
colourless  needles,  m.  p.  127 — 128°,  and  is  the  completely  methylated 
derivative  of  the  digallic  acid  isolated  by  Nierenstein  (Abstr.,  1910, 
i,  265)  from  tannin. 

The  following  compounds  were  prepared  in  a  similar  manner : 

Methyl  p-3  :  4  :b-trimethoxybenzoyloxybenzoate,  C1SH1807,  obtained 
from  3:4: 5-trimethoxybenzoyl  chloride  and  methyl  ^-hydroxy- 
benzoate,  has  m.  p.  109 — 110°. 

Methyl  4-(3'  :  4' :  5' )-trimethoxybenzoyloxy-3 -methoxybenzoate,  C19Hg0O8, 
prepared  from  3:4: 5-trimethoxybenzoyl  chloride  and  methyl 
vanillate,  forms  colourless  needles,  m.  p.  131 — 132°. 

Methyl  p-i-methoxybenzoyloxybenzoate,  C16H1405,  obtained  from 
anisoyl  chloride  and  methyl  -hydroxy  benzoate,  crystallises  in 
colourless  needles,  m.  p.  146 — 147°. 

Methyl  4:-veratroyloxy~3-methoxybenzoate,  Cl7H1606,  from  veratroyl 
chloride  and  methyl  vanillate,  has  m.  p.  128 — 129°. 

Methyl  p-veratroyloxybenzoate,  C18H1807,  forms  colourless  needles, 
m.  p.  148 — 149°.  F.  B. 

Mechanism  of  Cannizzaro’s  Reaction.  YetcheslAv  E. 
Tistshenko,  I.  F.  Veltsa,  and  I.  L.  Rabtsevitsch-Zubkovsky  (J.  Russ. 
Rhys.  Chem.  Soc.,  1912,44,  138 — 151). — According  to  Claisen  (Abstr., 
1887,  574),  when  a  sodium  alkyloxide  is  heated  in  alcoholic  solution 
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with  benzaldehyde,  a  voluminous,  white  precipitate  is  formed,  which  is 
decomposed  by  water  into  benzyl  alcohol  and  sodium  benzoate,  or  by 
acetic  acid  into  benzyl  benzoate  and  alkyl  benzoate ;  he  regarded  this 
precipitate  as  an  intermediate  compound  formed  according  to  the 
equation  : 

X>CH2Ph 

2Ph*CHO  +  R-ONa  =  CPh^OR 

X)Na 

The  authors  have  investigated  this  reaction  under  various  con¬ 
ditions,  and  in  all  cases  find  the  precipitate  formed  to  consist  simply 
of  sodium  benzoate.  As  has  been  previously  asserted  (Abstr.,  1907, 

i,  282),  Claisen's  explanation  must  be  abandoned.  T.  H.  P. 

The  Action  of  Solutions  of  Etboxides  on  m-Nitrobenzylidene 
Chloride.  Alfred  Kliegl  (Verb.  Ges.  deut.  Naturforsch.  Aerzte ,  1912, 

ii,  [1],  226 — 228.  Compare  Kliegl  and  Haas,  Abstr,,  1911,  i,  433). — 
Wi-Nitrobenzylidene  chloride  yields  with  solutions  of  ethoxides  the 
acetal  of  «i-nitrobenzaldehyde,  but  this  is  accompanied  into  two 
compounds  of  the  same  composition  and  molecular  weight,  but  higher 
boiling  point.  They  are  unchanged  by  boiling  with  dilute  sulphuric 
acid.  Heating  with  hydrogen  bromide  in  acetic  acid  forms  bromo- 
derivatives,  from  which  the  alcohols  may  be  obtained.  Oxidation  with 
permanganate  then  yields  compounds  which  are  identified  as  ethers  of 
5-nitrosalicylic  acid  and  3-nitro-4-hydroxy benzoic  acid  respectively.  The 
original  compounds  are  therefore  derived  from  ra-nitrobenzylidene 
chloride  by  the  wandering  of  a  chlorine  atom  into  the  nucleus, 
followed  by  the  replacement  of  chlorine  by  alkyloxy-groups. 

C.  H.  D. 

Action  of  Benzaldehyde  on  Polyhydric  Alcohols  Derived 
from  Sugars.  Jean  Meunier  (Ann.  Chim.  Phys.,  1912,  [viii],  25, 
286 — 288). — The  author  points  out  that  the  condensation  of  polyhydric 
alcohols  with  benzaldehyde  to  form  acetals  was  first  noticed  by  him  in 
1888  (Abstr.,  1888,  950,  1265,-  1889,  233,  479;  1890,  730),  and  is 
wrongly  attributed  to  E,  Eischer  in  a  recent  paper  (Ann.  Chim.  Phys., 
1911,  [viii],  24,  398). 

The  sorbitol  derivative  described  already  (Abstr.,  1889,  479)  may  be 
prepared  by  mixing  the  components  at  0°,  concentrating  to  a  syrup  of 
33°Be.,  and  adding  60%  sulphuric  acid.  The  crystalline  product  which 
deposits  is  separated  and  washed,  and  can  be  used  for  the  production  of 
pure  sorbitol  by  hydrolysing  with  O' 002%  sulphuric  acid  at  100°  and 
distilling  under  reduced  pressure,  when  the  benzaldehyde  passes  over 
in  the  steam,  leaving  pure  sorbitol.  T.  A.  H. 

Aromatic  Amino-ketones.  Franz  Kunckell  (Ber.  deut.  pharm. 
Ges.,  1912,  22,  103—114.  Compare  Abstr.,  1900,  i,  663;  1911, 
i,  990). — The  methods  described  in  the  preceding  paper  of  this  series 
(loc.  cit.)  have  been  applied  to  p-acetotoiuidide  and  the  products 
obtained  are  described. 

[With  Carl  Blumenreuter.] — oj-Chloro-2-acetylamino-5-methylaceto 
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phenone,  CH2Cl*CO-G6H3Me-NHAc,  already  described  (Abstr.,  1900, 
i,  663)  reacts  with  potassium  acetate  to  form  an  acetate, 
OAc-CH2-CO*C6H3Me-NHAc, 

m.  p.  94°,  and  with  bromine  to  give  ui-chloro-u>-bromo-2-acetylamino- 
b-methylacetophenone,  m.  p.  138°,  and  this  on  hydrolysis  with  20% 
hydrochloric  acid  loses  1  mol.  of  acetic  acid  and  forms  the  correspond¬ 
ing  amine ,  m.  p.  123°,  bright  yellow  needles.  On  treatment  with 
warm  dilute  sodium  hydroxide  solution,  the  chlorobromo-ketone  yields 
dimethylindigotin. 

On  nitration  of  a)-chloro-2-acetylamino-5-methylacetophenone,  one 
nitro-group  enters,  probably  in  the  unoccupied  o-position  to  the  acetyl- 
amino-group ;  the  nitro- derivative,  m.  p.  167°,  forms  glancing,  yellow 
needles,  and  on  treatment  with  alkalis  does  not  yield  a  substituted 
indigotin.  With  aniline  the  chlorine  atom  in  the  parent  substance  is 
replaced,  and  the  substance,  NH.Ph,CH2*CO*C6H3Me'NHAc,  m.  p. 
146°,  formed,  crystallising  in  yellow  needles. 

w-Chloro-3-acetylamino-6-methylacetophenone,  formed  along  with  its 
isomeride  (see  above), yields  (l)on  bromination  ay-chloroia-bromo  3-acetyl- 
amino-Q-methylacetophenone,  m.  p.  112°,  colourless  leaflets,  from  which 
the  corresponding  amine,  m.  p.  88°,  yellow  needles,  is  produced  on 
hydrolysis  ;  (2)  by  nitration,  indefinite  products  ;  (3)  by  treatment 
with  aniline,  the  corresponding  aniline  derivative, 
NHPh-CH2-CO-C6H3Me-NHAc, 

m.  p.  184°,  colourless  needles;  (4)  with  potassium  acetate  in  dilute 
alcohol,  the  corresponding  acetate,  OAc'CHg’CO'CgHgMe'jSlHAc,  m.  p. 
94°,  hard,  colourless  needles. 

m-Bromo-p-acetotoluidide  reacts  with  chloroacetyl  chloride  to  form 
<D-chl<r>'o-2(or  A)-bromo-3-acetylamino-§-methylacetophenone,  m.  p.  134°, 
glancing,  colourless  leaflets,  which  on  hydrolysis  yields  the  correspond¬ 
ing  amine,  m.  p.  11 6°,  glancing,  yellow  needles,  giving  a  hydrochloride, 
m.  p.  206°  (decomp.),  colourless  needles.  T.  A.  R. 

Interesting  Decomposition  of  Some  Oximes.  Angelo  Angeli 
(Atti  R.  Accad .  Lincei,  1912,  [v],  21,  i,  83 — 84). — BeDzophenone- 
oxime  decomposes  at  about  180°  according  to  the  equation  : 

3CPh2IN-OH  =  3COPh2  +  N2  +  NH3. 

If  it  is  supposed  that  the  nitrogen  and  ammonia  are  produced  accord¬ 
ing  to  the  equation:  3NH  =  N2  4-  NHS,  the  Beckmann  rearrangement 
becomes  explicable  on  the  hypothesis  that  a  similar  decomposition  of 
the  oxime  first  occurs,  but  the  NHI  group  takes  up  another  position  in 
the  molecule  instead  of  giving  rise  to  nitrogen  and  ammonia. 
Analogous  decompositions  are  those  of  some  nitronic  acids  (Nef),  and 
of  phthalylphenylhydrazide  (compare  Cfcoetaway,  Cumming,  and 
Wilsdon,  Trans.,  1911,  99,  1950).  R.  V.  S. 

Preparation  of  ae-Diphenyl-/3/3SS-tetramethylpentan-y-one 
and  of  a-Pbenyl-/8/38S-tetramethylpentan-y-one,  Derivatives  of 
Dibenzylacetone  (at-Dipbenylpentan-y-one)  and  of  a-Phenyl- 
pentan-y-one.  Albin  Haller  ( Compt .  rend.,  1912,  154,  555 — 559). 
— ac-Diphenylpentaoone  was  repeatedly  methylated  by  means  of 
sodamide  and  methyl  iodide.  The  final  product  was  ae-diphenyl- 
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fifihS-tetramethylpentcm-y-one,  CH2Ph*CMe2,CO,OMe2*CH2Pb,  an  oily 
liquid,  b.  p.  203  —  208°/ 10  mm.  ;  when  heated  with  sodamide  it  under¬ 
goes  scission  in  the  normal  way.  The  same  method  of  methylation 
applied  to  a-phenylpentan-y-one  leads  to  the  formation  of  a-phenyl- 
fifiBh-tetramethylpentan-y-one,  CHgPh’CMe^CO’CMeg,  b.  p.  139 — 144°/ 
16  mm.  The  new  tetra-alkyl  ketones  do  not  react  with  hydroxylamine, 
semicarbazide,  or  pbenylhydrazine.  W.  0.  W. 


Dihalogenoindones.  Hugo  Simonis  and  Curt  Kirschten  ( Ber ., 
1912,  45,  567 — 579). — Prom  his  investigations  on  the  condensation  of 
2  :  3-dibromo-l-indone  and  dibromo-derivatives  of  quinones  with  ethyl 
malonate  and  other  substances  containing  a  reactive  methylene  group, 
Liebermann  (Abstr.,  1899,  i,  219,  373,  522  ;  1900,  i,  310,  666)  has 
drawn  the  conclusion  that  the  mobility  of  the  halogen  atoms  in  these 
compounds  is  due  to  the  group  CBrICBr*CO  being  contained  in  a 
closed  ring. 

It  is  now  shown  that  the  mobility  is  connected  with  the  presence  of 
the  carbonyl  group,  for  compounds  in  which  this  group  is  lacking 
have  their  halogen  atoms  firmly  attached  ;  thus,  2 : 3-dibromo- 

1-methyl-l-indenol,  CgH^g^^^j^CBr,  does  not  condense  with 

substances  containing  a  reactive  methylene  group,  and  undergoes  no 
change  on  treatment  with  potassium  iodide  or  benzylamine. 

The  reaction  between  magnesium  methyl  bromide  and  2 : 3-dibromo- 
l-indone  yields  3-bromo-2-iodo-l-indone,  which  crystallises  in  brown 
prisms,  subliming  above  80°  with  partial  decomposition,  m.  p.  158° 
(compare  Roser  and  Haselhoff,  Abstr.,  1888,  1317),  and  2  : 3-dibromo- 
l-methyl-l-indenol.  The  latter  compound  crystallises  in  white  platelets, 
m.  p.  126’5 — 127°,  combines  with  bromine  to  form  2:2:3:  3 -dibromo- 

1  -methyl- 1  -hydrindenol,  C6H4<^Q^e^Q2jj^>CBr2,  and  is  converted  by 

hydrogen  bromide  in  glacial  acetic  acid  solution  into  1:2:  3 -tribromo- 


78c 


_ QBr\ 

1  -methylindene,  C6H4<COMeBi.^>CBr,  Pale  yellow  prisms,  m. 
the  acetyl  derivative  crystallises  in  lustrous,  white  needles,  m.  p.  82°. 

Q  JJ  s 

2-Iodo-3-benzylamino- 1  - indone ,  CO<C^q^^C#NH*C7H7,  prepared 


either  by  heating  3-bromo-2-iodo-l-indone  with  benzylamine  in  alcoholic 
solution  or  from  potassium  iodide  and  2-bromo-3-benzylamino-l-indone 
(Schlossberg,  Abstr.,  1900,  i,  665),  crystallises  in  long,  red  needles, 
m.  p.  138°  (decomp.).  The  action  of  ethylamine  and  aniline  on 
3-bromo-2-iodo-l-indone  yields  orange-red  compounds  of  a  similar 
constitution. 

Attempts  to  prepare  2-bromo-3-benzylamino-l -indone  by  brominating 
3-benzylamino-l -indone  (Schlossberg,  loc.  cit.)  resulted  in  the  removal 
of  the  benzylamino-group  and  the  formation  of  a  dibromo-l -indone, 

CgHgBr^^Qf^CH,  which  crystallises  in  reddish-brown  needles,  m.  p. 

177°,  and  contains  one  of  the  bromine  atoms  in  the  benzene  nucleus. 

3- Bromo-2-iodo-l-indoneoxime,  C9H5ONBrI,  exists  in  two  stereo- 
isomeric  forms,  one  crystallising  in  yellow  needles,  m.^p.  206°,  the 
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other  in  yellow,  quadratic  plates,  m.  p.  195 — 197°  ;  the  p -nitrophenyl- 
hydrazone  forms  brownish-red,  microscopic  needles,  m.  p.  212 — 214°. 

On  treatment  with  bromine,  3-bromo-2-iodo-l-indone  is  converted 
into  2:2:3:  3-tetrabromohydrindene  (Roser  and  Haselhoff,  loc.  cit.) ; 
with  magnesium  methyl  iodide  it  forms  3-bromo-2-iodo-l-methyl- 

1-indenol,  crystallises  in  almost  white 

leaflets,  m.  p.  137°. 

2 : 3-Dibromo-l-ethyl-\-indenol,  CnH10OBr2,  prepared  from  mag¬ 
nesium  ethyl  bromide  and  2  :  3-dibromo-l-indone,  crystallises  in  colour¬ 
less  prisms,  belonging  to  the  rhombic  system,  m.  p.  77 — 78°,  and  yields 
an  acetyl  derivative,  m.  p.  91°. 

2 :  ‘A-Dibromo-\-phenyl-\-indenol  could  not  be  obtained  in  a  pure  con¬ 
dition,  and  was  therefore  characterised  by  means  of  its  acetyl  derivative, 
C17H1202Br2,  which  forms  pale  grey,  prismatic  needles,  m.  p.  138 — 140°. 

F.  B. 


OO^^j 

AA 

I  II  I 
V'X/’ 


Catalytic  Elimination  of  Hydrogen  from  Aromatic  Nuclei 
and  the  Synthesis  of  Condensed  Systems  by  means  of 
Aluminium  Chloride.  Roland  Scholl  and  Christian  Seer 
(. Monatih .,  1912,  33,  1 — 8). — When  aromatic  compounds  are  heated 
with  anhydrous  aluminium  chloride  at  from  80°  to  140°,  hydrogen  is 
eliminated  and  a  new  ring  formed.  Previous  examples  of  this  are 
the  conversion  of  naphthalene  and  a-dinaphthyl  into  peryl- 
ene  (Scholl,  Seer,  and  Weitzenboch,  Abstr.,  1910,  i,  616), 
and  the  conversion  of  weso-benzdianthrone  into  ineso- 
naphthadianthrone  (Scholl  and  Mansfeld,  Abstr.,  1910, 
i,  494).  The  method  has  been  extended  to  the  following  cases. 
Phenyl  a-naphthyl  ketone  is  converted  at  140°  into 
JCO  benzanthrone.  Similarly,  6  :  7-pbthaloylbenzanthrone  is 
obtained  from  2-anthraquinonyl  a-naphthyl  ketone. 

Dibenzoylpyrene  is  converted  into  pyranthrone,  a  synthesis  which 
proves  the  benzoyl  groups  to  occupy  positions  3  and  8  in  pyrene. 
Presumably  oxidising  agents  act  at  these  positions,  so  that  pyrene- 
quinone  is  3  ;  8-diketopyrene  (formula  I)  and  not  3  :  10-diketopyrene, 
as  supposed  by  Bamberger  and  Philip  (Abstr., 
1887,  496)  and  by  Goldschmiedt  (Abstr., 
1907,  i,  310). 

Dibenzpyranthrones  are  obtained  on  heat¬ 
ing  di-a-  or  di-/?-naphthoylpyrenes.  These 
dyes  give  in  blue  vats  much  redder  shades 
than  pyranthrone. 

4  :4'-Dibenzoyl-l :  1 '-dinaphthyl  when  heated 
at  95 — 100°  with  aluminium  chloride  yields 
violanthrone. 

Heterocyclic  rings  are  condensed  in  similar  manner  ;  thus  from 
3 :8-di-a-thenoyl pyrene, a  thiophen analogue  of  pyranthrone  (formulall) 
is  obtained ;  this  is  a  brownish-red  product,  which  behaves  like  the 
vat  dyes  of  the  anthraquinone  series.  Benzil  is  converted  into 
phenanthraquinone  below  100°.  E.  F.  A. 
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Synthesis  of  a  Ketone  Derived  from  Cineole.  Guido  Cusmano 
and  Arrigo  Linari  ( Gazzetta ,  1912,  42,  i,  1 — 10). — The  action  of 
hydroxylamine  on  a-terpineol  nitrosoehloride  yields  the  hydroxylamine- 
oxime  (I).  From  this  by  means  of  nitrous  acid,  the  o-isonitroamine- 
oxime  (II)  is  obtained.  The  o-isonitroamineoxime  when  heated  with 
water  yields  an  oxime,  C10Hl7O2N,  which  when  oxidised  or  treated 
with  ethyl  nitrite  and  subsequently  with  ammonia  gives  a  ketone, 
C10H16O2,  of  the  constitution  indicated  in  formula  (III). 


CMe-NH-OH 

ch2/Nc:n-oh 

chJ^ch, 

CH-CMe2-OH 

(I.) 


CMe-NO(:N-OH) 

CMe - O 

CH/^CIN-OH 

ch/Nco 

CH2iX/jCH2 

°H2\/0Ha 

CH-CMe2-OH 

CH*CMe2~ 

(II.) 

(III.) 

a-  Terpineol -  o-hydroxylctmineoxime,  C10H20O3N2,  is  prepared  in  the 
same  way  as  the  other  hydroxylamineoximes  previously  described 
(compare  Cusmano,  Abstr.,  1910,  i,  685,  863).  It  forms  tufts  of 
colourless,  acicular  crystals,  m.  p.  183°  (decomp.).  It  condenses  with 
jo-nitrobenzaldehyde,  yielding  a  yellow,  crystalline  compound,  m.  p.  183°. 
When  treated  with  dilute  hydrochloric  acid  and  sodium  nitrite  in  the 
cold,  it  yields  the  o-isonitroamineoocime,  C10Hlf)O4N3,  which  forms 
colourless,  prismatic  crystals,  which  decompose  at  156 — 157°.  The 
substance  yields  a  blood-red  coloration  with  ferric  chloride,  and  gives 
Liebermann’s  reaction.  It  dissolves  in  alkali  carbonates,  and  forms 
crystalline  brucine  salts.  When  it  is  treated  with  an  aqueous  solution 
of  an  alkali  hydroxide,  nitrous  oxide  is  evolved,  and  hydroxydihydro- 
carvoneoxime  is  formed  quantitatively.  When  the  isonitroamine- 
oxime  is  heated  with  water  alone,  however,  two  other  oximes  are 
produced.  One  has  the  composition  C10H19O3N,H2O,  and  m.  p.  95°, 
the  other  has  the  composition  C10Hl7O2N,  and  m.  p.  139 — 140°.  In 
the  presence  of  small  quantities  of  mineral  acids  the  isonitroamine- 
oxime  decomposes,  yielding  the  oxime  of  m.  p.  139 — 140°,  hydroxy - 
dihydrocarvone,  and  the  methyl  ketone  of  homoterpenylic  acid. 

The  oxime,  C10Hl7O2N,  when  treated  with  hydrobromic  acid  at  the 
ordinary  tern perature  yields  the  methyl  ketone  of  homoterpenylic  acid. 
Hydrochloric  acid  gives  the  hydrochloride ,  C10H17O2N,HCl,  and  a 
product,  which  is  decomposed  by  water  with  the  formation  of  ammonium 
chloride  and  the  methyl  ketone  of  homoterpenylic  acid.  When  the 
oxime,  C10Hl7O2N,  is  dissolved  in  ethyl  nitrite,  a  pernitrosyl  derivative, 
C10Hi6O3N2,  is  obtained  ;  it  forms  lar  ge  crystals,  m.  p.  68 — 70°.  The 
ketone,  C10H16O2,  is  produced  in  small  quantity  by  oxidising  the  oxime, 
Ci0Hi7O2N,  with  acid  permanganate,  but  is  best  prepared  by  decomposing 
the  pernitrosyl  derivative  with  concentrated  ammonia.  It  crystallises 
in  shining,  colourless  leaflets,  and  has  a  slight  odour  reminiscent  of 
cineol.  Its  eemicarbazone,  C10H19O2N3,  has  m.  p.  about  220°.  When 
oxidised  with  acid  permanganate  (1%),  the  ketone  yields  the  methyl 
ketone  of  homoterpenylic  acid  almost  quantitatively.  Alkaline 
permanganate  attacks  it  much  less  readily,  the  products  being  the 
above  methyl  ketone  and  cineolic  acid.  R.  V.  S. 
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Hydroxy ketop«rinaphthindene  (peri  -  Naphthindandione). 
Giorgio  Errera  and  A.  Cuffaro  (Gazzetta,  1911,  41,  ii,  807 — 814. 
Compare  Errera,  Abstr.,  1911,  i,  465). — Since  the  substance  previously 
described  under  the  name  of  peri-naphthindandione  always  behaves  as 
a  keto-enol  containing  the  grouping  —  COCHIC(OH)-,  and  since  no 
derivative  of  the  corresponding  diketonic  form  is  known,  and,  moreover, 
the  free  substance  contains  an  hydroxyl  group,  the  authors  propose  to 
substitute  for  their  original  name  that  of  hydroxyketoperinaphthindene. 
When  the  substance  is  oxidised  with  potassium  dichromate  and  acetic 
acid  (allowing  one  atom  of  oxygen  per  molecule),  anhydrobishydroxy- 
ketoperinaphthindene  (annexed  formula)  is  obtained ;  it  crystallises  in 

yellowish-brown  needles,  which,  on  heating, 
blacken  at  360°  and  melt  with  decom¬ 
position  at  a  higher  temperature.  The 
oxidation  of  hydroxyketoperinaphthindene 
by  means  of  alkaline  permanganate  pro¬ 
ceeds  quite  differently.  Even  when  less 
than  the  theoretical  quantity  of  per¬ 
manganate  is  taken,  a  vigorous  reaction 
occurs,  and  the  following  substances  are 
obtained  :  (1)  unaltered  hydroxyketoperinaphthindene ;  (2)  naphthalic 
acid,  and  (3)  a  substance,  C13ET805,  which  crystallises  in  tufts  of  very 
small,  colourless  needles,  m.  p.  about  225°  (decomp.).  To  this 
substance  is  assigned  the  constitution  CO2H'C10HG*C(>CO2H,  and  it 
is  termed  naphthalonic  acid. 

It  is  decomposed  by  heat  in  the  same  manner  as  is  phthalonic  acid 
(compare  Graebe  and  Triimpy,  Abstr.,  1898,  i,  3l8),  naphthalic 
anhydride  being  formed,  and  also  a  substance,  C24H1405,  which  is  to 
be  regarded  as  the  anhydride  of  naphthdlaldehydic  acid ;  it  has 
m.  p.  310 — 313°  (rapid  heating),  and  is  identical  with  a  product 
obtained  by  Graebe  and  Gfeller  (Abstr.,  1893,  i,  656). 

When  hydroxyketoperinaphthindene  is  boiled  with  benzaldehyde 
in  alcoholic  solution  in  presence  of  a  trace  of  pyridine,  dihydroxy- 
ketoperinaphthindenilphenylmethane, 


CO 


CO 


C»oHa\^CV>Ci0H« 


C 


c 


\  / 


o 


/c°— \  /CO— X 

Ci0H6<  >C-CHPh-c/  >C10H6, 

xC(OH)^  ^C(OH)x 


is  obtained ;  it  is  a  golden-yellow,  crystalline  powder  (from  alcohol), 
or  forms  red  crystals  (from  xylene),  m.  p.  295 — 297°  (decomp.).  The 
substance  can  give  metallic  derivatives,  but  both  the  sodium  and 
potassium  salts  are  very  sparingly  soluble  in  water.  The  mono-sodium 

salt,  C33H1904Na,  is  a  yellow,  crystalline 
substance. 

When  dihydroxy  ketoperinaphthindenil- 
phenylmethane  is  boiled  with  an  alcoholic 
solution  of  sulphuric  acid,  a  substance  is 
precipitated  to  which  the  constitution  of 
phenyldiketoper'maphthindenexanthene  (an¬ 
nexed  formula)  is  ascribed  ;  it  crystallises  in 
yellow  needles,  melts  with  decomposition  at 


CHPh 
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some  temperature  above  365°,  and  does  not  contain  ethoxy-groups  or 
form  salts.  R.  V.  S. 


Transformation  of  a  Pbloroglucinol  Derivative  into  One  of 
cycfoHexantrione.  II.  Gustav  Heller  (Ber.,  1912,  45,  418 — 427. 
Compare  Abstr,,  1909,  i,  656). — The  author  gives  a  summary  of 
reactions  in  which  the  ester  of  a  phenol  has  been  observed  to  suffer 
rearrangement  into  a  hydroxy- ketone,  and  indicates  that  in  the  pre¬ 
paration  of  hydroxy-ketones  by  the  condensation  of  acyl  chlorides  with 
phenols,  the  phenolic  esters  must  be  intermediate  products. 

In  extension  of  the  previous  investigation  ( loc .  cit.),  it  is  observed 
that  tribromophloroglucinyl  triacetate,  trichlorophloroglucinyl  tri¬ 
acetate,  and  1:3:  5-triacetyltriaminobenzene  when  heated  with  zinc 
chloride  show  no  sign  of  molecular  rearrangement. 

[With  Georg  Kretzschmar.] — Phloroglucinol  diacetate ,  m.  p.  104°, 
is  obtainable  by  the  action  of  phloroglucinol  with  sodium  acetate  and 
the  theoretical  quantity  of  acetic  anhydride. 

Triacetylcycfohexantrione  is  so  resistant  to  complete  hydrolysis  that 
this  does  not  occur  without  rearrangement.  If  it  is  dissolved  in  dilute 
sodium  hydroxide  solution,  slow  hydrolysis  occurs ;  the  precipitate 
obtained  on  acidifying  is  treated  with  boiling  water,  when  the 
undissolved  residue  consists  of  diacetylcyclohexantriom ;  this  crystal¬ 
lises  from  benzene  in  needles,  m.  p.  168°.  This  substance  is  also 
obtained  as  a  by-product  in  the  transformation  of  phloroglucinyl 
triacetate  into  the  triacetylcycfohexantrione.  Tribenzoyldiacetylcyclo- 

hexantrione,  CAcBz<C!qq.^^£^>CO,  obtained  by  benzoylation,  crys¬ 
tallises  in  needles,  m.  p.  137 — 138°;  it  dissolves  slowly  in  sodium 
hydroxide  solution,  but  gives  no  coloration  with  ferric  chloride.  The 
action  of  a  diazouium  solution  yields  benzeneazodiacetylcyclohexan- 


trione,  CHAe<^ 
m.  p.  209°. 


co- 


-CHAc' 


CO*CH*(N  Php^^’  orange"c°l°ured  needle  crystals, 
The  action  of  nitrous  acid  gives  oximinodiacetylcjclo- 


hexantrione,  CHAc<^QQ.Q.^^^p>CO,  golden  leaflets,  m.  p.  149°, 

which  by  reduction  gives  a  colourless  substance,  decomposing  at  200°. 

The  hot  aqueous  filtrate  from  the  diacetylcycfohexantrione  (above) 
on  cooling  deposits  monoacetylcyc\ohexantrione ;  this  gives  pale  rose- 
coloured  crystals  of  a  monohydrate,  but  when  anhydrous  it  is  colour¬ 
less,  in.  p.  209 — 210°.  Its  tribenzoyl  derivative, 

OH  CHBz\0q 

^■CO-CAcBz'^00, 

forms  colourless  needles,  m.  p.  116 — 117°;  it  reacts  with  a  diazonium 


solution,  forming  a  iis-azo-compound,  NgPh'CH^QQ.Qjj^^^y^CO, 


■CHAc> 


purple  needles,  m.  p.  241 — 242°  (decomp.).  With  nitrous  acid  a  bis- 
<m?mwo-compound  is  obtained,  which  decomposes  at  115 — 120°. 

Di-  and  mono-acetylcycfohexautrione  resemble  the  triacetyl  com¬ 
pound  in  dissolving  in  sodium  hydroxide  solution,  giving  a  coloration 
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with  ferric  chloride,  and  in  forming  copper  salts ;  the  acid  character  is 
more  marked  the  fewer  the  acetyl  groups  present.  All  three  sub¬ 
stances  react  with  benzaldehyde  in  alkaline  alcoholic  solution,  pro¬ 
ducing  yellow,  amorphous  substances.  Towards  phenylhydrazine  and 
hydroxy lamine  they  are  inert,  whilst  bromine  attacks  them  all,  the 
monoacetyl  compound  most  readily.  D.  F.  T. 

Certain  Derivatives  of  Tetracbloro-o-benzoquinone.  C.  Loring 
Jackson  and  George  Leslie  Kelley  ( Amer .  Chem.  J ’.,  1912,  47, 
197 — 221). — A  continuation  has  been  made  of  the  study  of  three 
substances  prepared  from  tetrachloro-o-benzoquinone  (Jackson  and 
MacLaurin,  Abstr.,  1907,  i,  856). 

The  compound,  m.  p.  215°,  obtained  by  the  action  of  benzyl  alcohol 
on  tetrachloro-o-benzoquinone,  has  proved  to  be  the  heptachloro-o- 
quinocatechol  hemiether  described  by  Jackson  and  Carleton  (Abstr., 
1908,  i,  428).  This  was  confirmed  by  analyses  of  its  acetyl  derivative, 
m.  p.  195°,  its  reduction  product  (heptaehlorodihydroxy  catechol 
hemiether),  m.  p.  about  188 — 190°,  and  the  triacetyl  derivative, 
0Ac*C6014*0*06Clg(0Ac)2, 
m.  p.  144°,  which  forms  white,  hexagonal  prisms. 

The  other  two  compounds  investigated  were  those,  m.  p.  198°  and 
210°,  which  were  respectively  obtained  by  the  action  of  methyl  and 
ethyl  alcohol  on  tetrachloro-o-benzoquinone.  They  can  also  be  pre¬ 
pared  by  the  action  of  the  alcohols  on  heptachloro-  or  hexachloro-o- 
quinocatechol  hemiether. 

The  methyl  compound  was  originally  regarded  as  hexachloro-o- 
benzoquinomethylhemiacetalcatechol  ether,  C6CI402IC6Cl20(0H)(0Me), 
on  account  of  its  being  produced  by  the  action  of  methyl  alcohol  on 
the  ether,  C0Cl4O2IC6Cl2O2,  but  has  now  been  found  to  be  hexachloro- 
methoxy-o-quinocatechol  hemiether,  0H,G6Cl4*0'C6Cl202(0Me).  On  re¬ 
ducing  the  compound  with  zinc  dust  and  sulphurous  acid,  it  was  con¬ 
verted  into  hexachloromet  hoxy-o-dihy  dr  oxy  catechol  hemiether, 
0H,GgCl4'0,C6Cl2(0H)2(0Me), 

m.  p.  191°,  which  crystallises  in  long,  colourless  needles,  and  yields  a 
triacetyl  derivative,  m.  p.  128 — 129°,  and  a  monoacetyl  derivative,  m.  p. 
186 — 188°.  In  the  course  of  preparing  these  acetyl  compounds 
another  compound  was  obtained,  m.  p.  122°. 

The  compound,  m.  p.  210°,  obtained  by  the  action  of  ethyl  alcohol  on 
tetrachloro-o-benzoquinone,  has  been  found  to  be  hexachloroethoxy- o- 
quinocatechol  hemiether,  0H,C6Cl4,0,G6Cl202(0Et)  ;  its  acetyl  derivative 
has  mu  p.  195°.  On  reducing  the  compound  with  sulphurous  acid,  it  is 
converted  into  hexachloroethoxy-o-dihydroxycatechol  hemiether, 
0H’C6Cl4*0*C6Cl2(0H)2(0Et), 

m.  p.  173°,  which  forms  white  needles,  and  yields  a  triacetyl  derivative, 
m.  p.  165°.  If,  however,  the  reduction  is  effected  by  zinc  and  acetic 
acid,  a  compound,  in.  p.  249°,  is  produced,  and  readily  undergoes 
decomposition  with  formation  of  hexachloro-o-dihydroxycatechoi  ether, 
which  furnishes  an  acetyl  derivative,  C6Cl402ICgCl2(0Ac)(0H),  m.  p. 
251°,  as  well  as  the  diacetyl  derivative  described  previously. 


E.  G. 
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Method  of  Formation  of  Alkylated  Anthraquinones  from 
Alkylated  Benzoyl  Chlorides  and  Aluminium  Chloride.  II. 
Christian  Seer  [with  Egon  Ehrenzweig]  ( Monatsh .,  1912,  33, 
33 — 34.  Compare  Abstr.,  1911,  i,  386). — Mesitylenyl  chloride, 

C6H3Me2*COCl,  reacts  when  heated  with  aluminium  chloride  at 
115  — 120°  to  give  1  :  3  :  5  :  7-tetramethylanthraquinone.  The  com¬ 
pound  so  obtained  differs  from  all  other 


anthraquinone  derivatives  in  that  it  is  not 
reduced  by  alkaline  sodium  hyposulphite  or  by 
zinc  dust  and  sodium  hydroxide.  It  is  not 
attacked  by  acetyl  or  benzoyl  chloride  or  by 
phosphorus  pentachloride,  and  when  distilled 
with  zinc  dust,  tetramethylanthracene  is 
obtained. 


The  structure  is  confirmed  by  the  synthesis  from  m-xylyl  mesityl 
ketone,  which  was  heated  for  some  days,  the  tetramethylanthracene 
formed  separated  by  distillation,  and  oxidised  with  acetic  and  chromic 
acids  to  the  quinone. 


1:3. 5  :7-Tetramethylanthraquinone  is  not  identical  with  the  substance 
obtained  by  Dewar  and  Jones  (Trans.,  1904,  85,  212)  by  the  action  of 
nickel  carbonyl  on  m-xylene,  to  which  they  ascribe  the  same  con¬ 
stitution.  It  is,  however,  the  same  as  the  oxidation  product  of  the  tetra¬ 
methylanthracene  obtained  by  Friedel  and  Crafts  (Abstr.,  1887,  1102) 
from  the  reaction  of  methylene  chloride  and  m-xylene  in  presence  of 
aluminium  chloride.  It  is  now  found  that  a  little  of  the  isomeride 


described  by  Dewar  and  Jones  is  produced  at  the  same  time  ; 
the  constitution  of  3:3:6: 8-tetramethylanthraquinone  is  ascribed 
to  this. 


1:3:5: 7-Tetramethylanthraquinone  forms  yellow  needles,  m.  p. 
235°;  it  dissolves  in  concentrated  sulphuric  acid  with  a  dark  red 
coloration.  The  corresponding  1:3:5:  7-tetramethylanthracene  forms 
yellowish-white  platelets,  m.  p.  155 — 157°,  or  when  purified  by 
regeneration  from  the  picrate,  m.  p.  .163 — 164°.  The  picrate  has 
m.  p.  189—190°. 

Anthraquinone- 1  :  3  :  5  :  7-tetracarboxylic  acid  and  its  salts  were 
obtained  amorphous,  m.  p.  above  300°. 

4  :  8-Dinitro-l  :  3  :  5  :  7-tetramethylanthraquinone,  prepared  by  the 
action  of  potassium  nitrate  and  concentrated  sulphuric  acid  on  the 
quinone,  separates  in  greyish-brown  needles,  m.  p.  296°.  2  :  4  :  6  :  8- 

Tetranitro- 1  :  3  :  5  :  7-tetramethylanthraquinone  crystallises  in  yellow, 
microscopic  plates.  E.  F.  A. 


Action  of  Ammonia  on  Chrysophanic  Acid  Methyl  Ether. 
Otto  A.  Oesteree  (J.  pr.  Chem.,  1912,  [ii],  85,  230 — 232.  Compare 
Abstr.,  1910,  i,  860). — It  is  pointed  out  that  Fischer  and  Gross 
(Abstr.,  1911,  i,  886)  have  erroneously  attributed  to  the  author  the 
view  that  the  action  of  ammonia  on  chrysophanic  acid  monomethyl 
ether  leads  to  the  replacement  of  the  hydroxyl  by  an  amino-group. 
The  product  of  the  action  crystallises  in  long,  glistening,  brownish-red 
needles,  m.  p.  237 — 239°,  and  has  the  constitution  of  a  l-hydroxy-8- 
methoxvmethylanthraquinoneimide.  F.  B. 
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Commercial  Cbrysarobin.  Oswald  Hesse  ( Annalen ,  1912,  388, 
65 — 96.  Compare  Tutin  and  Clewer,  Trans.,  1912,  101,  290). — Com¬ 
mercial  chrysarobin  is  demethylated  by  hydriodic  acid,  D  T7,  at 
1 20 — 1 25°,  or  by  equal  volumes  of  hydrochloric  acid,  D  1  T9,  and  glacial 
acetic  acid  at  130 — 140°,  and  the  dried  product  is  boiled  with  petro¬ 
leum  (which  extracts  a  portion  of  the  chrysophanol)  and  then  with 
chloroform,  in  which  chrysophanol  in  much  more  soluble  than  emodinol. 

Chrysophanol,  C15H1203  (previously  called  chrysarobin  by  the  author 
and  by  Jowett  and  Potter,  Trans.,  1902,  81,  1575),  has  m.  p.  204° 
(not  205 — 210°,  as  stated  previously).  The  presence  of  a  small 
amount  of  the  methyl  ether  lowers  the  m.  p.  by  6 — 8°,  and  of  emodinol 
raises  it  by  about  the  same  amount  (compare  Fischer,  Falco,  and  Gross, 
Abstr.,  1911,  i,  886).  It  is  insoluble  in  alkali  hydroxides  or  carbon¬ 
ates  in  the  absence  of  air.  By  the  admission  of  air,  chrysophanol 
dissolves  with  the  formation  of  chrysophanic  acid;  the  latter  is  also 
formed  by  oxidising  the  anthranol  with  chromic  and  acetic  acids  at 
60 — 70°.  When  heated  with  acetic  anhydride  at  90 — 100°  for  four 
hours,  with  occasional  boiling  for  periods  of  ten  minutes,  chrysophanol 
yields  a  triacetate,  m.  p.  238 — 240°  (Jowett  and  Potter’s  diacetate, 
loc.  cit.),  which  is  converted  into  diacetylehrysophanic  acid,  m.  p.  208° 
(Liebermann  and  Seidler’s  “acetylchrysarobin”)  by  acetic  and  chromic 
acids  at  60 — 70°.  Triacetylchrysophanol,  like  diacetylehrysophanic 
acid,  yields  diacetylrhein  by  oxidation  with  chromic  acid  in  a  hot 
solution  of  equal  volumes  of  acetic  acid  and  acetic  anhydride  (compare 
Fischer,  Falco,  and  Gross,  loc.  cit.).  Ilexa-acetyldichrysophanol ,  m.  p. 
125°,  is  a  by-product  of  the  acetylation  ^bf  chrysophanol. 

Emodinol,  C15H1204,  isolated  as  described  above,  has  m.  p.  230 — 240° 
(decomp.),  and  yields  acetylemodinol,  C15H1104Ac,  m.  p.  199°,  yellow 
leaflets,  by  heating  with  acetic  anhydride  at  90 — 100°  for  two  hours. 
Emodinol  and  acetylemodinol  yield  emodin  and  acetylemodin  respec¬ 
tively  by  oxidation  with  chromic  and  acetic  acids.  The  acetylation  of 
emodinol  by  acetic  anhydride  and  sodium  acetate  at  90 — 100°  for  two 
hours  yields  tetra-acetylemodinol,  C15H804Ae4,  m.  p.  197°,  yellow  prisms, 
octa-acetyldiemodinol,  C30H16O8Ac8,  m.  p,  125°,  yellow  powder,  being 
formed  as  a  by-product,  The  tetra-acetate  is  oxidised  by  chromic 
(calculated  quantity)  and  acetic  acids  at  50 — 60°  to  triacetylemodin, 
which  is  converted  into  triacetylemodic  acid  by  chromic  acid,  acetic 
acid,  and  acetic  anhydride  at  60 — 70°.  Octa-acetyldiemodinol  is 
converted  into  triacetylemodin  by  chromic  and  acetic  acids  at  60 — 70°. 

Chrysarobol,  C15H1204,  m.  p.  250 — -252°,  almost  colourless  needles,  is 
obtained  from  the  portion  of  commercial  chrysarobin  which  is 
insoluble  in  ethyl  acetate  at  55°.  It  is  unattacked  by  boiliug, 
concentrated  nitric  acid,  does  not  yield  methyl  iodide  with  hydriodic 
acid,  dissolves  in  aqueous  potassium  hydroxide  with  a  yellow  colour, 
and  in  concentrated  sulphuric  acid  with  a  purple-red  colour  changing 
to  reddish-brown.  It  is  insoluble  in  alcohol,  and  therefore  does  not 
develop  a  coloration  with  alcoholic  ferric  chloride.  It  yields  /3- 
methylanthracene  by  reduction  with  zinc  dust.  It  is  converted  into 
acetylchrysarobol,  C15Hu04Ac,  m.  p.  about  245°,  yellow  needles,  by 
hot  acetic  anhydride,  and  into  tet)'a-acetylchrysarobol,  C15H804Ae4, 
m.  p.  about  190°,  greenish-yellow  flocks,  by  acetic  anhydride  and 
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sodium  acetate  at  90 — 100°.  The  tetra-acetate  is  oxidised  by  chromic 
and  acetic  acids  at  50°  to  a  red,  amorphous  substance,  which  does  not 
yield  emodin  by  hydrolysis.  The  substance,  which  crystallises  from 
the  ethyl  acetate  extracts  of  commercial  chrysarobin  (obtained  in  the 
isolation  of  chrysarobol),  consists  essentially  of  emodinol  methyl 
ether. 

It  is  seen  from  the  preceding  that  commercial  chrysarobin  contains 
chrysophanol  and  its  methyl  ether,  emodinol  and  its  methyl  ether,  and 
chrysarobol.  Of  these,  only  the  first  and  the  last  can  be  isolated 
directly  and  pure.  These  results  are  confirmed  by  the  direct 
oxidation  of  chrysarobin,  with  and  without  previous  acetylation  or 
demethylation.  By  direct  oxidation,  by  oxygen  in  alkaline  solution, 
or  by  chromic  and  acetic  acids,  chrysarobin  yields  chrysophanic  acid 
and  emodin  and  their  methyl  ethers.  When  acetylated  and  sub¬ 
sequently  oxidised  by  chromic  acid,  chrysarobin  yields  diace tyl- 
chrysophanic  acid,  diacetylemodin  methyl  ether,  acetylchrysophanic 
acid  methyl  ether,  and  a  small  quantity  of  a 
substance,  m.  p.  202°,  orange-yellow  needles,  which 
Me  is  probably  chrysarobic  acid. 

The  paper  closes  with  a  discussion  of  the 
constitutions  of  some  of  the  preceding  anthranols. 
Chrysophanol  has  probably  the  annexed  formula,  not  that  previously 
given  (compare  Oesterle,  Abstr.,  1911,  i,  887).  C.  S. 


OH  OH  OH 


\/\l 


Derivatives  of  Men thone.  Eyvind  Bodtker  (Compt.  rend  1912, 
154,  437 — 439.  Compare  Abstr.,  1907,  i,  857). — The  constitution 
previously  ascribed  to  the  compounds  obtained  by  acting  on  benzyl- 
idenementhone  with  magnesium  alkyl  bromides  is  confirmed  by  an 
examination  of  their  oxidation  products. 

When  benzylidenementhone  is  treated  with  magnesium  methyl 
iodide  and  benzoyl  chloride  added  before  the  addition  of  water, 


,  ,  r  ,  7  ,  ,  T  ^  TT  X>CHMePh 

phenylmenthylmethylmethane  benzoate,  C8H16<^n  , 

having  m.  p.  152 — 153°,  [ajn5  145°40';  on  hydrolysis 


is  formed, 
it  yields 


phenylmenthylmethylmethane, 


CH-CHPhMe 

C8H16<i0 


,  m.  p.  Ill 


-112°, 


[a]x?  +  95°1 6'.  Phenylmenthylisoamylmethane,  C21H320,  is  a  viscous 
liquid,  b.  p.  215°/15  mm.,  [a]n  5  +  13°45',  njf2  1  ’50568  ;  the  benzoate 
has  m.  p.  93 — 94°,  [a]J,9  5  +  186°29'.  Benzoylmenthone,  Cl7H2202,  was 
obtained  as  a  yellow  liquid  by  treating  a  toluene  solution  of  menthone 
successively  with  sodamide  and  benzoyl  chloride ;  it  has  b.  p.  185°/ 
12  mm.,  [a]n05  +  32011',  nD  1 ‘51745. 

The  rotations  given  are  for  benzene  solutions.  W.  O.  W. 


The  Camphenilone  Group.  II.  isoCamphenilone  and  Con¬ 
stitution  of  Camphenilene  and  of  opoBornylene.  S.  V. 
Hintikka  and  Gustav  Komppa  ( Annalen ,  1912,  387,  293 — 316.  Com¬ 
pare  Abstr.,  1909,  i,  500). — The  generally  accepted  view  that  cam¬ 
phenilone  and  fenehoue  are  homologous  is  further  strengthened  by  the 
conversion  of  the  former  into  isoeamphenilone  through  the  following 
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series  of  compounds,  the  change  being  quite  analogous  to  that  whereby 
fenchone  has  been  converted  into  isofenchone. 

Camphenilone,  the  preparation  of  which  from  camphene  by  a  very 
simple  process  is  described,  is  reduced  to  camphenilol,  a  camphenilone 
pinacone,  m.  p.  146°,  being  obtained  as  a  by-product.  Camphenilol, 
which  forms  a  benzoate ,  C9H15*OBz,  b.  p.  172°/15  mm.,  is  converted 
into  camphenilone  by  phosphoric  oxide  at  140 — 150°.  Cam- 
phenilene  has  also  been  prepared  by  converting  camphenilol  into 
camphenilyl  chloride  and  heating  this  with  aniline  at  175 — 180°, 
with  diethylaniline  at  180 — 185°,  with  alcoholic  potassium  hydroxide, 
or,  most  frequently,  by  direct  distillation  with  aniline  after  the 
mixture  has  been  boiled  under  reflux  for  five  hours.  The  hydrocarbon 
obtained  by  these  processes  has  b.  p.  140 — 141°,  D4°  0-8693, 
<  1-46848,  nf  1-47850,  nf  1-47425,  and  nf  1-46507.  Camphenilene 
forms  a  hydrochloride,  C9H15C1,  m.  p.  60 — 61°,  needles  or  plates  (which 
is  probably  identical  with  camphenilyl  chloride,  since  mixtures  of  the 
two  substances  show  no  depression  of  the  m.  p.),  and  a  nitrosite, 
C9Hi403N2,  m.  p.  122°  (decomp.),  bluish-green  prisms,  and  is  converted 
by  the  Bertram-Walbaum  mixture  of  acetic  and  sulphuric  acids  at 
50 — 55°  into  an  acetate,  C9H15*OAc,  b.  p.  195°,  the  hydrolysis  of  which 
by  alcoholic  potassium  hydroxide  yields  iso  camphenilol,  C9H15*OH, 
b.  p.  196°,  m.  p.  78°.  This  alcohol  forms  a  benzoate ,  m.  p.  79°,  phenyl- 
carbamate,  m.  p.  65°,  and  hydrogen  phthalate,  m.  p.  118 — 119°,  and 
is  oxidised  by  potassium  dichromate  and  dilute  sulphuric  acid  to 
iso  camphenilone,  C9H140,  m.  p.  55 — 57°,  large,  white  plates  ( semi - 
carbazone,  m.  p.  225 — 226°,  clusters  of  short,  monoclinic  prisms). 

Camphenilene  in  glacial  acetic  acid  yields  with  17%  ozone  an  ozonide, 
by  the  distillation  of  which  in  a  vacuum  is  obtained  a  keto-aldehyde, 
C9H1402,  b.  p.  123—125°/15  mm.,  Df  1-0325,  nf  1*46571 ,  nf?  1-46867, 
nf  1-47969,  which  reduces  Fehling’s  and  ammoniacal  silver  solutions, 
forms  a  disemicarbazone,  m.  p.  205 — 206°,  and  by  further  oxida¬ 
tion  with  ozone  yields  a  keto-acid,  C7H13(C0)-C02H.  These  results 
prove  that  camphenilene  must  have  the  constitution  (I),  assuming 
that  Wagner’s  camphenilone  formula  is  correct.  Moreover,  it 
follows  that  isocamphenilone  probably  has  the  constitution  (II). 


Cff2-Cll — CMe2 


ch2 


CH2-C: 


:CH 


(I.) 


CH2-CH— CMe2 

|  ch2 

CO— CH- 
(II.) 


-CEL 


CH./CH— CH 

I  ^  VMe2  || 

CH/CH — CH 
(III.) 


Finally,  since  oy»obornylene,  which  is  also  derived  from  campheni¬ 
lone,  yields  by  ozonisation  an  ozonide  by  the  decomposition  of  which 
is  obtained  a  di-aldehyde  which  oxidises  to  apocamphoric  acid  in  the 
air,  it  follows  that  a/?obornylene  has  the  constitution  (III) ;  the 
formation  of  a  substance  of  this  constitution  from  camphenilone 
(Wagner’s  formula)  is  readily  explicable.  C.  S. 


Rotatory  Power  of  Camphor  in  Carbon  Tetrachloride 
Solution.  A.  Faucon  ( Compt .  rend.,  1912,  154,  652 — 655). — The 
specific  rotatory  power  of  camphor  in  solutions  of  carbon  tetrachloride 
of  different  concentrations  is  given,  together  with  empirical  formula 
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expressing  the  connexion  between  rotation  and  concentration.  For  solu¬ 
tions  containing  25 — 55  grams  per  100  c.c.  of  solvent,  [a])>5  =  43*56° + 
0T148°c.  The  variation  in  rotatory  power  with  temperature  depends 
on  concentration,  especially  when  this  is  high.  The  increase  for  a 
rise  of  1°  is  greater  at  12°  than  at  40°.  W.  O.  W. 

The  Principal  Constituents  of  Labdanum  Oil.  Ketonic 
Compounds.  Henri  Masson  {Compt.  rend.,  1912,  154,  517 — 519). 
— Gum  labdanum  from  Cistus  creticus  or  G.  ladaniferus  gave  0  7 — 0*9% 
of  a  yellow  oil  when  distilled  in  steam.  The  oil  had  b.  p. 
50 — 185°/15  mm.,  and  contained  alcohols,  phenols,  esters,  terpenes,  and 
ketones.  The  latter  were  removed,  and  on  fractionation  yielded 
acetophenone  and  a  fraction,  b.  p.  70 — 78°/15  mm.,  containing  1:1  :  5- 
trimethylcycAohexanone,  CgH160.  When  regenerated  from  the  oxime 
(m.  p.  106°,  b.  p.  126 — 127°/17  mm.)  this  was  obtained  as  a  liquid, 
b.  p.  66— 67°/10  mm.,  178— 179°/760  mm.,  D  0-922,  n*  1-4494.  It 
does  not  form  a  bisulphite  compound,  but  yields  a  semicarbazone, 
m.  p.  220 — 221°,  and  a  monobromo- derivative,  m.  p.  41°.  Reduction 
with  sodium  and  alcohol  gives  1:1:  b-trimet.hylcjc\ohexanol,  m.  p.  51°, 
b.  p.  87°/28  mm.  Oxidation  with  potassium  permanganate  leads  to 
the  formation  of  e-keto-aa-dimethylhexoic  acid, 

COMe  •  [CH  2]3-  CMe2- 002H, 

b.  p.  190 — 1 9 1  °/ 3 1  mm.  ( semicarbazone ,  m.  p.  164°).  The  constitution 
of  the  acid  was  established  by  converting  it  into  aa-dimethyladipic  acid 
by  means  of  sodium  hypobromite.  W.  O.  W. 

Bee  Resin  (Propolis).  Karl  Deiterich  (Verb.  Ges.  deut.  Natur- 
forsch.  Aerzte,  1912,  ii,  [1],  315 — 318.  Compare  Kiistenmacber,  Abstr., 
1911,  ii,  127). — Extraction  of  propolis  with  light  petroleum  removes 
wax  and  balsam,  and  these  are  separated  by  means  of  70%  alcohol. 
Resin,  m.  p.  90 — 106°,  is  extracted  from  the  residue  by  absolute  alcohol, 
and  tannin  is  then  extracted  from  the  resin  by  water.  The  resin  is 
then  extracted  with  cold  absolute  alcohol,  when  an  insoluble  residue, 
proporesen,  remains.  Ether  precipitates  a-proporesen  from  the 
solution,  and  the  filtrate  after  evaporation  is  separated  by  chloro¬ 
form  into  a  soluble  part,  the  “  pure  resin,”  and  an  insoluble  part, 
/?-pro  pore  sen. 

Propolis  balsam  is  free  from  cinnamic  acid,  but  contains  vanillin. 
Proporesen  is  chemically  indifferent,  fluoresces  in  concentrated 
sulphuric  acid,  sinters  at  76°  and  has  m.  p.  83°,  and  is  insoluble  in 
chloral  hydrate  solution.  a-Proporesin  has  m.  p.  187°,  and  is  not 
fluorescent  in  sulphuric  acid.  /3-Proporesin  is  completely  soluble  in 
chloral  hydrate  solution,  fluoresces  in  sulphuric  acid,  and  yields  an 
alcohol  on  hydrolysis.  The  acid  sublimes  in  needles,  sinters  at 
88 — 90°,  and  melts  at  124 — 125°.  The  “pure  resin  ”  fraction  is  also 
fluorescent,  and  yields  an  acid  and  a  resinotannol  on  hydrolysis. 

C.  H.  D. 

Structure  of  Polymerised  Vinyl  Bromide  and  Caoutchouc. 
I  wan  I.  Ostromisslensky  ( J .  Russ.  Phys.  Chem.  Soc.,  1912,  44, 
204 — 240). — The  author  shows  that  polymerised  vinyl  bromide  (com¬ 
pare  Hofmann,  Annalen ,  1860,  115,  271  ;  BaumanD,  Annalen ,  1872, 
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163,  315),  to  which  he  gives  the  name  caouprene  bromide ,  exists  in 
three  modifications  possessing  identical  chemical  but  different  physical 
properties,  and  readily  convertible  one  into  the  others.  Caouprene 
bromide  is  a  simpler  homologue  of  the  bromide  of  natural  Para 
caoutchouc,  which  contains  methyl  groups ;  further,  it  is  either 
identical  with  butadiene-caoutchouc  bromide  (compare  Harries,  Abstr., 
1911,  i,  798)  or  isomeric  with  it,  the  isomerism  being  due  to  a 
difference  in  the  distribution  of  the  halogen  atoms  in  the  molecule. 
The  compounds  obtained  by  the  action  of  aniline  or  phenols  on  these 
bromides  and  the  hydrocarbon  resulting  from  the  removal  of  hydrogen 
bromide  from  them  are  also  discussed. 

a-Caouprene  bromide  is  alone  formed  by  the  action  of  sunlight  on 
vinyl  bromide,  the  velocity  of  the  polymerisation  being  dependent  in 
high  degree  on  the  presence  of  traces  of  contact  substances,  which  may 
either  retard  or  accelerate  the  change  ;  hydrocarbons  of  low  boiling 
point,  such  as  light  petroleum,  retard  or  even  arrest  completely  the 
reaction.  The  a-bromide  dissolves  readily  in  carbon  disulphide  and  a 
number  of  other  solvents,  from  some  of  which  it  may  be  precipitated 
in  the  form  of  asbestos-like  threads,  from  others  in  an  amorphous 
state,  and  from  others  as  a  milky  emulsion.  It  resists  the  action  of 
energetic  oxidising  agents,  concentrated  alcoholic  potassium  hydroxide, 
and  concentrated  miueral  acids. 

/3-  and  y-Caouprene  bromides  are  obtained  by  the  action  of  the 
ultraviolet  light  of  a  quartz-mercury  lamp  on  vinyl  bromide,  best  in 
the  gaseous  state.  The  /3-compound  is  soluble  in  carbon  disulphide, 
but  the  y-bromide  is  quite  insoluble,  and  merely  swells  up  in  this 
solvent  and  forms  two  layers,  the  upper  one  of  pure  carbon  disulphide 
and  the  lower,  which  shows  intense  violet  fluorescence,  of  the  gelatinous 
bromide  retaining  a  considerable  proportion  of  the  solvent. 

On  prolonged  heating  at  50°  of  the  a-bromide  or  boiling  of  its 
carbon  disulphide  solution,  isomeric  change  into  the  /3-form  takes 
place.  The  change  a-  — >■  {$■  — >  y-modification  is  readily  brought 
about  by  ultraviolet  light  or  by  protracted  boiling  with  anhydrous 
acetic  acid.  The  y-  may  be  changed  completely  into  the  /8-bromide  by 
dissolving  in  boiling  chlorobenzene  and  precipitating  with  light 
petroleum. 

The  compound  ’described  by  Harries  ( loc .  cit .)  as  butadiene- 
caoutchouc  tetrabromide  is  also  found  to  exist  in  three  modifications, 
one  of  which  does  not  dissolve,  but  swells,  in  carbon  disulphide,  form¬ 
ing  a  fluorescent  jelly.  The  other  two  forms  are  soluble  in  carbon 
disulphide,  in  which  one  gives  a  fluorescent  and  the  other  a 
non-fluorescent  solution. 

The  tetrabromide  of  neutral  Para  caoutchouc,  which  is  homologous 
with  caouprene  bromide,  also  exists  in  certain  analogous  modifications 
(compare  Weber,  Abstr.,  1900,  i,  353).  Free  Para  caoutchouc  is  like¬ 
wise  obtainable  in  three  forms  (Harries,  loc,  cit.),  which  are  probably 
due  to  the  same  cause  as  the  three  caouprene  bromides  and  the  three 
butadiene-caoutchouc  bromides,  since  in  all  three  cases  the  inter¬ 
conversions  take  place  under  similar  conditions.  The  differences 
between  the  three  modifications  of  any  one  of  these  compounds  are 
probably  due  to  differences  in  the  physical  structures  of  their  mole- 
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cules,  for  example,  such  differences  as  exist  between  sodium  chloride 
in  the  ordinary  and  colloidal  states.  In  some  instances,  however,  the 
variation  in  properties  seems  to  depend  on  the  absence  or  presence,  in 
the  surface  layers,  of  oxidation  products. 

/3-  and  y-Caouprene  bromides  give  exclusively  colloidal  solutions,  as  is 
shown  by  the  boiling  and  freezing  points  of  their  solutions.  Cryo- 
scopic  measurements  in  ethylene  dibromide  indicate  for  a-caouprene 
bromide  the  molecular  weight  1809,  corresponding  with 

(•CH2*CHBr-)16. 

Each  of  the  three  caouprene  bromides,  and  also  butadiene  caoutchouc 
bromide,  react  with  phenol  at  150°  (compare  Weber,  loc.  cit.),  giving  a 
reddish- violet,  elastic,  amorphous  compound,  (CH2*CH*OPh)n. 

When  an  aniline  solution  of  caouprene  bromide  is  heated,  it  assumes 
a  cherry-red  colour,  the  quaternary  ammonium  salt, 
(CH2*CH)w(NH2Ph)n/2Brn/2, 

being  formed.  Rapid  cooling  of  the  solution  results  in  the  deposition 
of  a  spongy  mass,  to  which  the  name  metSL-caouprene  bromide  is  given  : 
(CH2*CH)w(NH2Ph)w/2Brw/2  =  meta-(CH2*CH)nBrn;2  +  «/2NH2Ph.  The 
meta-bromide  dissolves  readily  in  carbon  disulphide  at  the  ordinary 
temperature  giving  an  intensely  fluorescent,  violet  solution,  and,  unlike 
the  normal  bromide,  dissolves  readily  in  fused  phenol  with  formation 
of  a  pale  brown  solution,  from  which  benzene  precipitates  a  brown 
powder  ;  normal  caouprene  bromide  gives  an  intense  violet  solution 
with  phenol,  the  compound  (CH2*CH)n(OPh)n/2  being  formed.  The 
rearrangement  of  halogen  atoms,  to  which  the  formation  of  the  meta¬ 
bromide  is  due,  is  not  effected  by  quinoline,  caouprene  bromide 
precipitated  from  this  solvent  retaining  its  original  chemical  and 
physical  characters. 

When  a  10%  solution  of  caouprene  bromide  in  aniline  is  heated  for 
thirty  minutes  at  120 — 130°  out  of  contact  with  air,  subsequent 
precipitation  with  alcohol  or  ether  yields  a  new  bro mo-compound  which 
does  not  give  Weber's  reaction  with  phenol.  This  compound,  which 
has  not  yet  been  obtained  pure  and  is  apparently  non-homogeneous, 
dissolves  in  fused  phenol  to  a  pale,  reddish-yellow  solution  not  pre¬ 
cipitated  by  benzene ;  when  heated  in  nitrobenzene  it  gives  up 
hydrogen  bromide. 

The  removal  of  hydrogen  bromide  from  caouprene  bromide,  its  meta- 
modification,  butadiene-caoutchouc  bromide,  and  the  bromide  of  natural 
caoutchouc  leads  to  the  formation  of  a  hydrocarbon,  (CH)n,  and  may 
be  effected  in  various  ways  :  (1)  by  prolonged  heating  with  water  in 
sealed  tubes  at  150° ;  (2)  by  heating  solutions  of  the  bromides  in 
various  solvents,  such  as  aniline,  quinoline,  dichloroacetic  acid, 
aromatic  nitro-derivatives,  etc.,  best  in  absence  of  air  ;  the  influence 
of  these  organic  compounds  on  the  removal  of  hydrogen  bromide  from 
the  molecule  of  the  complex  bromide  depends,  not  entirely  on  their 
power  of  dissolving  the  latter  or  the  hydrocarbon  formed,  but  also  on 
their  ability  to  absorb  the  hydrogen  bromide. 

From  a  consideration  of  the  above  results,  of  the  possible  compounds 
obtainable  by  the  polymerisation  of  vinyl  bromide  and  of  the  fact  that 
Weber’s  colour  reaction  with  phenol  is  given  by  bromides  of  theterpene 
series  in  which  the  number  of  halogen  atoms  is  a  multiple  of  fonr,  the 
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conclusion  is  drawn  that  the  formation  of  caouprene  bromide  takes 
place  according  to  the  scheme  : 

?i(CH2:CHBr)  =  (*CH2-CHBr-)w  — > 

CH2-CHBr-CH2-CHBr-CH2-CHBr-CH2-CHBr 

CHBr-CH2 . CHBr*CH2 

(the  dotted  line  representing  an  unknown  number  of  ‘CH^CHBr* 
groups),  the  value  of  n  being  not  less  than  12.  The  alternate  dis¬ 
tribution  of  the  bromine  atoms  is  rendered  probable  by  the  fact  that 
the  autopolymerisation  of  halogen  derivatives  of  ethylene  or  acetylene 
yields  exclusively  symmetrical  trihalogen  compounds  of  benzene ; 
bromoacetylene,  for  example,  gives  1:3:  5-tribromobenzene. 

The  hydrocarbon,  dehydrocaouprene,  obtained  by  the  removal  of 
hydrogen  bromide  from  caouprene  bromide  and  its  isomerides,  is 
regarded  as  a  higher  homologue  of  benzene  of  the  formula  : 

ch:ch-ch:ch-ch:ch-ch:ch 
ch: . :ch' 


The  action  of  aniline  on  caouprene  bromide  and  the  subsequent 
decomposition  of  the  quaternary  ammonium  compound  thus  obtained 
into  aniline  and  meta-caouprene  bromide  are  represented  as  follows  : 
CH2*CHBr*CH2*  CHBr  ATtr  „ 

CHBr .  .Att  + 


. CH2 

CH2-CH(NH2PhBr)-CH2*CH*NH2PhBr 


CH(NH2PhBr)- 


’CH* 


— >■ 


.TTT  CH2*CHBr  *CHBr  •  CH2 

NH2Ph  +  ^HBr . ch2’ 

In  view  of  the  results  of  Hinrichsen  and  Kindscher  (Abstr.,  1911, 
ii,  445)  and  of  Pickles  (Trans.,  1910,  97,  1085),  the  statement  made 
by  Harries  that  caoutchouc  must  be  regarded  as  an  associated 
dimethylc/yc^ooctadiene  of  the  form  : 


CMe-CH2*CH-CH-CMe-CH2*CH2-CH . CMe-CH2-CH2-CH 

CH-CH2-CH2-CMe-CH-CH2-CH2-CMe . CH*CH2-CH2-CMe 

is  admissible  only  on  the  assumption  that,  when  caoutchouc  is 
brominated,  it  undergoes  preliminary  splitting  with  formation  of 
dimethylc^cfooctadiene.  The  author  hence  regards  this  formula  as 
discordant  with  the  facts. 

The  most  probable  structure  for  caoutchouc  bromide  is : 

CH2-CHBr-CMeBr-CH2-CH2-CHBr-CMeBr-CH2 

CHs-CHBr-CMeBr . CH2-CMeBr-CH2’ 

which  is  similar  to  the  formula  given  by  Pickles. 

The  polymerisation  of  isoprene  to  caoutchouc  is  best  represented  thus  : 
«.(CHs:  CMe  •  CH CH2)  =  (•CH2-CMe:CH-CH2%  = 

CH2-CMe:CH-CH2-CH2-CH:CMe-CH2-CH2-CH2-CH 
CH2-CH:CMe-CH2-CH2-CH:CMe . CH2-CMe’ 

The  positions  of  the  double  linkings  are  here  fixed,  and  isomerism 
is  possible  only  in  so  far  as  the  positions  of  the  methyl  groups  are 
concerned. 

The  name  caoutchouc  tetrabromide  is  irrational,  this  compound 
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being  at  the  least  a  hexabromide  of  the  formula  C15H24Br6 ;  for  the 
present  it  is  best  termed  simply  caoutchouc  bromide. 

The  various  properties  of  caouprene  bromide,  synthetic  butadiene- 
caoutchouc  bromide,  and  natural  Para  caoutchouc  bromide  are  collected 
in  tabular  form. 

Willstatter  and  Waser’s  results  (this  vol.,  i,  17),  published  after  the 
author’s  paper  was  in  the  press,  compel  the  assumption  that  dehydro- 
caouprene  is  not  a  higher  homologue  of  benzene,  but  that  it  has  the 
following  structure,  or  one  similar  to  it : 

CH-CH-CH-CH-CH . CH 

1 1  i  i  i  i  1 1 

CH-CH-CH-CH-CH . CH 

T.  H.  P. 


Regeneration  of  Caoutchouc  from  its  Bromide.  Synthesis 
of  Butadiene -caoutchouc.  Iwan  I.  Ostromisslensky  («/.  Russ. 
Phys.  Chem.  Soc.,  1912,  44,  240 — 244.  Compare  preceding  abstract). 
— The  action  of  zinc  dust  on  caouprene  bromide  or  butadiene-caoutchouc 
bromide  dissolved  in  either  naphthalene  or  chlorobenzene  yields  free 
caoutchouc,  possessing  identical  chemical  and  physical  properties  in  the 
two  cases.  The  action  of  sodium  on  these  bromides,  especially  in 
presence  of  ether,  proceeds  to  some  extent  in  the  same  direction,  but 
is  complicated  by  secondary  processes,  such  as  the  formation  of  dehydro- 
caouprene,  (CH )n.  The  action  of  sodium  on  a  2 ‘3%  solution  of 
caouprene  bromide  in  chlorobenzene  containing  a  little  ether  is  accom¬ 
panied  by  sudden  heating,  the  solvent  boiling  vigorously,  and  the 
chlorobenzene  (which  alone  is  quite  inactive  towards  sodium)  as  well 
as  the  caouprene  bromide  being  acted  on  by  the  sodium. 

The  solution  of  caouprene  bromide  or  butadiene  caoutchouc  bromide 
in  naphthalene  or  chlorobenzene  shows  a  violet-red  fluorescence. 

As  caouprene  bromide  is  readily  obtainable  from  alcohol,  the  above 
reaction  leads  to  a  new  synthesis  of  butadiene  caoutchouc : 
CH3-CH2-OH  +  A1203  — >  CH2:CH2  >  CH2Br-CH2Br  +  KOH  — > 


CH2ICHBr  — > 


CH9-CHBr-CH2-  CHBr 
CHBr . CH2 


+  Zn — >>butadiene-caoutchouc. 

T.  H.  P. 


Sphingosine.  Phcebus  A.  Levene  and  Walter  G.  Jacobs  ( Proc . 
Amer.  Soc.  Biol.  Chem.,  1911,  xxix;  J.  Biol.  Chem.,  11). — Sphingosine, 
obtained  originally  from  phrenosin  by  Thudichum,  appears  to  be  an 
unsaturated  amino-alcohol  of  the  olefine  series.  The  substance 
obtained  later  by  Thierfelder  in  the  filtrate  from  sphingosine  sulphate 
and  described  by  him  as  a  nameless  base  is  dimethylsphingosine.  Full 
data  will  be  published  later.  W.  D.  H. 

Physcion.  Oswald  Hesse  ( Annalen ,  1912,  388,  97 — 102). — 
Physcion  (parietin)  yields  emodin  by  demethylation  by  concentrated 
sulphuric  acid  at  160°.  It  is  demethylated  and  also  reduced  by 
hydriodic  acid,  D  1*7,  yielding  a  substance  (protophyscihydron),  m.  p. 
230 — 240°,  which  is  shown  to  be  emodinol  by  its  conversion  by 
acetylation  into  tetra-acetylemodinol,  m.  p.  198°,  which  yields 
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triacetylemodin  by  oxidation  by  chromic  and  acetic  acids.  The  further 
proof  that  physcion  is  emodin  methyl  ether  (compare  Oesterle  and 
Johann,  Abstr.,  1910,  i,  860)  is  given  by  its  methylation,  whereby 
emodin  trimethyl  ether,  m.  p.  226°,  is  obtained.  Physcihydron,  the 
product  of  the  reduction  of  physcion  by  zinc  and  acetic  acid,  is  proved 
to  be  emodinol  methyl  ether  by  its  conversion  into  triacefcylemodinol 
methyl  ether.  C.  S. 

Duality  of  Chlorophyll.  C.  A.  Jacobson  and  Leon  Marchlewski 
(Bull.  Acad.  Sci.  Cracow,  1912,  A,  28 — 40;  Amer.  Chem.  J.,  1912, 
47,  221 — 231). — Evidence  is  given  to  support  the  contention  that  the 
ratio  of  chlorophyll  to  a^ochlorophyll  varies  with  different  species  of 
plants,  and  also  with  changing  conditions  of  growth  of  the  same 
species.  The  actual  amount  of  a^ochlorophyllan,  the  nearest  acid 
derivative  of  a^ochlorophyll,  isolated  from  a  given  weight  of  chloro- 
phyllan  from  Acer  platanoides  of  different  years  is  very  different. 
The  absorption  bands  in  the  visible  spectrum  of  the  chlorophyllans 
obtained  by  identical  methods  from  different  species  differ  consider¬ 
ably.  The  same  applies  to  the  chlorophyllan  bands  in  the  ultra-violet 
part  of  the  spectrum.  The  extinction  coefficients,  in  monochromatic 
light,  of  equally  concentrated  solutions  of  chlorophyllans  from  different 
species  vary  considerably.  The  variable  ratio  between  the  two 
constituents  of  chlorophyll  ranges  from  almost  pure  aWochlorophyll  in 
Acer  negundo  to  a  product  very  rich  in  neochlorophyll  in  the  nettle. 

E.  F.  A. 

Chlorophyll.  XIX.  Chlorophyllides.  Richard  Willstatter 
and  Arthur  Stoll  ( Annalen ,  1912,  387,  317 — 386). — The  isolation 
of  pure  chlorophyll  is  difficult  on  account  of  its  solubility,  decom- 
posibility,  and  chemical  indifference.  So  far  .as  the  degradation  of 
chlorophyll  is  concerned,  the  phytyl  group  is  without  significance. 
Hence  for  working  out  the  early  steps  of  the  degradation  of 
chlorophyll,  it  is  convenient  to  use  the  substance  in  the  form  of  the 
sparingly  soluble,  crystalline  alkylchlorophyllides.  Hitherto,  no 
description  and  analyses  of  an  individual  chlorophyll  derivative  have 
been  given,  the  crystallised  ethylchlorophyllide  previously  described 
(Abstr.,  1911,  i,  659)  being  a  mixture  of  the  a  and  b  compounds. 
The  authors  have  now  succeeded  in  separating  methylchlorophy Hides 
a  and  b  from  one  another,  and  also  in  the  separation  of  the 
chlorophyllides  a  and  b,  the  methylphaeophorbides  a  and  b, 
and  the  phseophorbides  a  and  b.  The  mixture  of  methylchloro¬ 
phy  Hides  a  and  b  has  been  obtained  by  the  methanolysis  of  the 
fresh  leaves  of  the  acanthus  ( Htracleum  spondylium)  by  Willstatter 
and  Isler’s  process  (Abstr.,  1911,  i,  392).  The  separation  of  the 
two  components  has  been  effected  by  the  partition  method,  the  6 
compound  being  much  less  soluble  in  ether  than  the  a  compound. 
For  practical  purposes,  the  two  partition  liquids  consist  of  66% 
aqueous  methyl  alcohol,  and  a  mixture  of  ether  and  petroleum,  b.  p. 
30 — 50°.  The  method  of  procedure  varies  somewhat,  according  as  the 
methylchlorophyllide  mixture  is  rich  or  not  in  the  b  compound,  but  in 
principle  the  process  consists  in  shaking  the  ether-petroleum  solution 
of  the  methylchlorophyllides  with  successive  quantities  of  66%  methyl 
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alcohol  until  the  b  compound,  together  with  some  of  the  a  compound, 
has  passed  into  the  aqueous  alcoholic  layer.  The  ether-petroleum 
layer  is  then  frequently  shaken  with  water  to  remove  the  bulk  of  the 
ether,  whereby  methylchlorophyllide-a,  which  is  insoluble  in  petroleum, 
is  precipitated.  The  methylchlorophyllide-6  is  isolated  from  the 
aqueous  alcoholic  extracts  by  a  somewhat  complicated  process,  and  is 
finally  purified  by  the  fractional  precipitation  of  its  ethereal  solution 
by  petroleum  and  talc. 

Methylchlorophyllide  -  a,  C32H20ON4Mg(CO2Me)2,|H2O,  crystallises 
from  ether  in  bluish-green,  rhombic  leaflets,  yields  bluish-green 
solutions  with  red  fluorescence,  exhibits  the  “  brown  phase  ”  reaction, 
and  is  converted,  when  quite  pure,  only  into  phytochlorin-e  by  treat¬ 
ment  with  methyl-alcoholic  potassium  hydroxide  under  definite 
conditions.  Methylchlorophyllide  -  b,  C32H2802N4Mg(C02Me)2,2H20, 
crystallises  in  olive-green  or  brown,  rhombic  plates,  and  forms  in  abso¬ 
lute  alcohol  a  greenish-yellow  solution  with  brownish-red  fluorescence, 
is  more  stable  than  the  a  compound  towards  dilute  hydrochloric  acid, 
develops  in  the  phase  tests  initially  a  red  coloration  which  changes  to 
brownish-red  and  finally  to  yellowish-green,  and  yields  phytorhodin-y 
by  proper  treatment  with  methyl-alcoholic  potassium  hydroxide. 

The  enzymatic  hydrolysis  of  chlorophyll  by  chlorophyllase  yields  a 
mixture  of  the  free  chlorophyllides  a  and  b ;  the  hydrolysis  is  effected 
best  by  extracting  fresh  leaves  (of  Heracleum  or  Stachys)  with  60 — 80% 
aqueous  acetone  (also  the  enzymatic  hydrolysis  of  the  preceding 
methylchlorophyllides  a  and  b  in  aqueous  acetone  yields  the  corre¬ 
sponding  free  chlorophyllides ;  the  process,  however,  is  more  difficult 
than  is  the  case  with  crude  chlorophyll).  The  separation  of  the 
chlorophyllides  a  and  b  is  effected,  as  in  the  case  of  the  methyl  esters,  by 
the  partition  method  with  aqueous  methyl  alcohol  and  ether-petroleum. 
Chlorophyllide- a,  CO2H*C32H30ON4Mg,CO2Me,^H2O,  crystallises  from 
aqueous  ether  or  acetone  jin  six-sided  plates,  which  are  bluish- 
black  by  reflected  and  green  to  bluish-green  by  transmitted  light.  Its 
solutions  are  bluish-green  with  red  fluorescence.  By  treatment  with 
dry  ammonia,  the  substance  absorbs  2NH3,  one  of  which  is  easily  lost, 
the  other  only  with  difficulty.  In  consequence  of  its  acid  nature, 
chlorophyllide-a  is  extracted  from  its  ethereal  solution  by  iV/1000- 
potassium  hydroxide.  The  separation  of  chlorophyllide  from  alkyl- 
chlorophyllides  is  conveniently  effected  by  leading  ammonia  into  the 
ethereal  solution,  whereby  the  former  is  precipitated  as  the  ammonium 
salt.  By  prolonged  warming  in  a  vacuum  or  by  keeping  in  the  solid 
state  or  in  dilute  solution,  the  chlorophyllide  changes  to  magnesium 
phseophorbide,  which  is  insoluble  in  ether.  Chlorophyllide- b, 
C02H*C32H2802N4Mg,C02Me,  crystallises  from  acetone  in  yellow  to 
olive-green,  six-sided  leaflets,  forms  yellowish-green  solutions  with 
brownish-red  fluorescence,  absorbs  2NH3,  one  of  which  is  retained  even 
in  a  vacuum,  and  is  more  strongly  acidic  than  the  a  compound,  being 
extracted  from  ethereal  solution  by  iV/2000-potassium  hydroxide. 

Methylchlorophyllide-a  is  easily  and  quantitatively  converted  into 
methylphaeophorbide-a,  by  treating  its  ethereal  solution  with  10% 
hydrochloric  acid  for  two  minutes ;  the  pure,  crystalline  methyl- 
phseophorbide-a  is  then  obtained  by  concentrating  the  ethereal 
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solution.  In  a  similar  manner,  methylchlorophyllide-6  is  converted 
into  methylphaeophorbide  b  by  15%  hydrochloric  acid.  On  account  of 
their  difference  in  basicity,  mixtures  of  methylphseophorbides  a  and  b 
are  separated  much  more  conveniently  by  hydrochloric  acid  than 
by  the  partition  method.  The  a  compound  is  extracted  completely 
from  its  ethereal  solution  by  18%  hydrochloric  acid,  whilst  the  b 
compound  requires  the  use  of  23%  acid.  The  ethylphseophorbides 
a  and  b  (Abstr.,  1911,  i,  659)  can  be  separated  in  a  similar  manner. 
Methylphaeophorbide- a,  Cg2H320N4(C02Me)2,  crystallises  in  rhombic 
leaflets  or  twinned  prisms,  which  have  a  violet-black  lustre,  appear 
brownish-yellow  or  brownish-red  under  the  microscope,  and  form  a 
dark  violet  powder.  The  ester  dissolves  in  formic  or  hydrochloric  acid 
with  a  blue  colour,  and  in  ether  or  other  indifferent  solvents  with  an 
olive-green  colour,  similar  to  that  of  phytochlorin-e,  but  differing  by 
exhibiting  a  red  fluorescence.  Methylphseophorbide-a  has  acid  number 
16.  When  heated  slowly  it  softens  at  about  150°  and  has  m.  p. 
210 — 220°  (decomp.);  at  220°  it  still  yields  mainly  phytochlorin-e  after 
hydrolysis.  Methylphaeophorbide-h ,  C82Hs0O2N4(OO2Me)2,  forms  large, 
olive-green  or  brown,  rhombic  crystals,  and  yields  a  reddish-brown, 
fluorescent  solution  in  ether  and  a  green  solution  in  hydrochloric  acid. 
The  ester,  which  has  acid  number  21,  softens  at  200°  and  begins 
to  decompose  at  about  250°;  after  being  heated  at  this  temperature  it 
still  yields  nearly  pure  phytorhodin-y  by  hydrolysis  with  potassium 
hydroxide. 

Excluding  phytochlorin-e  and  phytorhodin-^,  the  free  phseophorbides 
a  and  b  are  the  most  easily  obtainable  chlorophyll  derivatives.  They 
can  be  prepared  by  three  methods  :  (1)  By  shaking  an  ethereal  solution 
of  the  chlorophyllides  a  and  b  with  16%  hydrochloric  acid,  the 
magnesium  compounds  are  decomposed  and  the  phseophorbide-a  passes 
entirely  into  the  acid  solution,  the  b  compound  remaining  in  the 
ethereal  layer  ;  (2)  an  ethereal  solution  of  the  methylchlorophyllides  a 
and  b  is  treated  for  two  hours  with  25%  hydrochloric  acid,  whereby 
the  magnesium  compounds  are  decomposed  and  the  carbomethoxy- 
group  a  is  hydrolysed.  The  mixture  of  phseophorbides  a  and  b  is  then 
isolated,  and  is  separated  as  in  method  (1).  The  best  process  is  (3),  in 
which  phseophytin  (phytylphseophorbide  a  and  b)  in  ethereal  solution  is 
treated  with  34 — 35%  hydrochloric  acid  for  three-quarters  tc  one  hour. 
The  solution  is  diluted  with  water,  the  phytol  removed  by  ether,  and 
the  solution  is  further  diluted  with  water ;  the  phseophorbides  are 
extracted  by  an  excess  of  ether,  and  the  ethereal  solution  is  con¬ 
centrated  and  treated  with  16%  hydrochloric  acid,  whereby  phseo- 
phorbide  a  is  removed. 

Phaeophoo'bide- a,  C02H*C32H320N4*C02Me,  crystallises  in  bluish- 
black,  rhombic  plates,  which  appear  olive-green  or  olive-brown  under 
the  microscope.  The  colours  of  its  solutions  in  different  solvents  are 
like  those  of  methylphseophorbide-a.  The  substance  absorbs  2NH3, 
one  of  which  is  lost  only  in  a  vacuum.  The  acid  number  is  15. 
Phseophorbide-a  is  extracted  from  its  ethereal  solution  by  W/  100- 
ammonia  or  potassium  hydroxide,  by  0*1%  sodium  carbonate,  and  by 
1%  sodium  hydrogen  carbonate  or  phosphate.  Phaeophorbide- b, 
CO2H*C82H30O2N4*CO2Me,  crystallises  from  ether  in  small,  rhombic 
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plates  and  needles,  which  appear  olive-green  or  brown  under  the 
microscope.  The  substance  absorbs  approximately  2NH3,  which  is 
almost  entirely  lost  at  the  ordinary  pressure.  It  forms  a  reddish- 
brown,  fluorescent  solution  in  ether,  and  a  green  solution,  in  hydro¬ 
chloric  acid.  PhseophorbideA  is  more  acidic  than  the  a  compound ;  its 
acid  number  is  19 — 20,  and  it  is  extracted  from  ethereal  solution  by 
0'2%  sodium  hydrogen  carbonate  or  by  0‘25%  disodium  hydrogen 
phosphate.  By  treatment  with  methyl-alcoholic  potassium  hydroxide 
it  gives  a  “  red  phase.’’ 

The  term  “  allomerism  ”  is  employed  to  denote  the  changes  which 
the  chlorophyllides  and  the  alkylehlorophyllides  undergo  in  alcoholic 
solution  (Anstr.,  1911,  i,  660).  Allomerism  in  alcoholic  solution 
is  catalytically  accelerated  by  the  presence  of  glass,  but  not  of  platinum 
or  silver ;  it  is  prevented  by  the  presence  of  a  trace  of  acid.  Allomeric 
changes  are  to  be  explained  probably  by  the  rupture  of  the  lactam 
group  in  the  chlorophyll  derivative,  and  the  formation  of  a  new  lactam 
group. 

The  degradation  of  chlorophyll  (for  example,  chlorophyll-oc, 

annexed  formula)  can  now  be 
y  y  effected  in  three  ways,  in  each  of 

NH - GO  which  the  reagent  attacks  the 

ft  1  ■  1  a  chlorophyll  molecule  at  a  different 

CO2MelO31H29NsMg]-CO2-C20H3!,  point.  (1)  By  the  enzymatic 

action  ot  chlorophyllase,  changes 
only  occur  at  the  a-group ;  in  methyl  or  ethyl  alcohol  the  phytyl 
group  is  replaced  by  methyl  or  ethyl,  whilst  in  aqueous 
acetone  it  is  replaced  by  hydrogen,  this  being  the  only  method  by 
which  the  free  chlorophyllides  can  be  obtained.  (2)  By  gentle  treat¬ 
ment  with  acids,  the  magnesium  is  replaced  by  hydrogen  and 
phaeophytin  is  obtained.  By  more  energetic  treatment,  hydrolysis 
occurs  at  the  a-group,  and  the  free  phseophorides  are  produced  ;  since 
these  still  exhibit  the  “  brown  phase,”  the  y-lactam  group  is  still 
intact.  (3)  Alkalis  first  attack  the  y-lactam  group  in  the  “  brown 
phase  ”  ;  subsequently  a  new  lactam  group  is  formed.  Then  follows 
hydrolysis  at  the  a-group,  and,  finally,  with  difficulty  at  the  /3 -group. 
At  higher  temperatures,  alkalis  cause  an  elimination  of  carbon  dioxide, 
and  degradation  to  di-  and  mono-basic  phyllins  and  porphyrins  ensues. 
A  diagrammatic  representation  of  these  changes  is  given. 

The  formulae  of  the  compounds  in  this  paper  are  to  replace  those 
previously  recorded  (Abstr.,  1911,  i,  659).  C.  S. 

Phylloporphyrins.  Leon  Maechlewski  ( Annalen ,  1912,  388, 
63 — 65). — Willstatter  and  Fritzsche  (Abstr.,  1910,  i,  136)  state  that 
Schunck  and  Marchlewski’s  phylloporphyrin  is  a  mixture  of  two 
substances  of  different  basicity.  The  author,  therefore,  has  heated 
aWophyllotaonin  (Abstr.,  1907,  i,  866)  with  10%  alcoholic  potassium 
hydroxide  at  200°,  whereby  only  Schunck  and  Marchlewski’s  phyllo¬ 
porphyrin  together  with  feebly  basic  by-products  is  obtained. 
Chlorophyllanic  acid,  however,  by  the  same  treatment,  yields  two 
markedly  basic  products,  which  are  separated  by  0'25%  hydrochloric 
acid.  One  of  these  products,  called  phylloporphyrin-a,  is  identical 
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with  Schunck  and  Marchlewski’s  phylloporphyrin;  the  other  more 
basic  product  is  called  phylloporphyrin-/3.  By  treatment  with 
alcoholic  potassium  hydroxide  at  200°,  phyllocyanin  and  aWochloro- 
phyllanic  acid  each  yield  mainly  phylloporphyrin-/?,  very  little  of  the 
a-compound  being  produced  (compare  following  abstracts).  C.  S. 

The  Chlorophyll  Group.  XII.  /3-Phylloporphyrin.  Leon 
Marchlewski  and  J.  Robel  ( Biochem .  Zeitsch .,  1912,  39,  6 — 11  ;  Bull. 
Acad.  Sci.  Cracow ,  1912,  A,  41 — 46). — The  authors  believe  that  the 
so-called  pyrroporphyrin  of  YVillstatter  and  Fritzsche  is  essentially  the 
phylloporphyrin  of  Schunck  and  Marchlewski,  which  had  not'  been 
sufficiently  purified,  in  that  the  former  investigators  had  under¬ 
estimated  the  basicity  of  the  less  basic  product  in  the  mixture.  When 
these  porphyrins  are  prepared  from  crude  chlorophyllanic  acid  (from 
maple  chlorophyll)  by  the  method  described  in  detail  by  the  authors,  two 
products  are  formed  simultaneously,  namely,  a  strongly  basic  /3- 
phylloporphyrin,  which  can  be  dissolved  out  from  its  solution  in  ether 
by  ^ %  hydrochloric  acid,  and  the  phylloporphyrin  of  Schunck  and 
Marchlewski.  If  \°/0  acid  be  used  instead,  appreciable  quantities  of 
the  last-named  porphyrin  are  also  dissolved.  A  comparison  of  the 
spectra  of  the  two  substances  is  given.  S.  B.  S. 

The  Chlorophyll  Group.  XIII.  Porphyrins  from  Phyllocyanin 
and  Phylloxanthin.  Leon  Marchlewski  and  B.Zurkowski  ( Biochem . 
Zeitsch.,  1912,  39,  59 — 63). — In  view  of  the  possibility  of  separating 
a-  and  /3-phylloporphyrius  (see  Marchlewski  and  Robel,  preceding 
abstract),  investigations  were  made  with  the  object  of  finding  the 
parent  substance  of  these  two  derivatives.  The  ^-derivative  is  not 
obtained  at  all  from  the  phyllotaonin  of  Schunck  and  Marchlewski,  or 
from  the  pure  a^ophyllotaonin  of  Marchlewski  and  Robel.  These 
yield  the  a-substance.  On  the  other  hand,  phyllocyanin  and  phyllo¬ 
xanthin,  which  stand  in  near  relationship  to  weochlorophyll  and  allo- 
chlorophyll,  yield  chiefly  the  /3-derivative.  The  previously- expressed 
views  on  the  subject  are  not  correct,  owing  at  the  time  to  the  want  of 
a  satisfactory  method  for  separating  the  two  porphyrins.  The  experi¬ 
mental  details  of  the  method  of  preparing  the  /3-substance  from 
phyllocyanin  and  phylloxanthin  are  given  in  full.  S.  B.  S. 

The  Red  and  Blue  Pigments  of  the  Algse.  Harald  Kylin 
(Zeitsch.  physiol.  Chem.,  1912,  76,  396 — 425.  Compare  Abstr.,  1910, 
i,  866). — The  occurrence  of  phyeoerythrin  and  phycocyanin  in  a  number 
of  varieties  of  Floridecc  and  Cyanophycece  has  been  investigated. 

In  addition  to  the  properties  previously  given  ( loc .  cit.).  phyeoerythrin 
crystallises  in  hexagonal  prisms  usually  without  pyramidal  faces  ; 
these  are  optically  negative.  The  same  modification  has  been  isolated 
from  twenty  species  of  Floridece ;  from  three  species,  Polysiphonia 
Brodicei,  P.  nigrescens,  and  Rhodomela  subfusca,  a  modification  was 
obtained  which  lacked  the  fluorescent  properties.  So  far,  phyeoerythrin 
has  only  been  obtained  from  the  Floridece. 

Three  modifications  of  phycocyanin  have  been  identified. 

Bluish-green  phycocyanin  shows  a  remarkable  dark  carmine-red 
fluorescence,  and  has  an  absorption  band  in  the  orange  between  C  and  D 
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with  a  maximum  at  A  — 624 — 618.  It  crystallises  in  hexagonal 
rhombohedra. 

Blue  phycocyanin  also  gives  a  splendid  dark  carmine-red  fluorescence, 
and  has  two  absorption  bands,  one  in  the  orange  between  C  and  D 
with  a  maximum  at  A  =  615 — 610,  and  the  other  in  the  yellow-green 
between  D  and  E,  but  nearer  to  D,  with  a  maximum  at  A  =  577 — 573  ; 
it  was  not  obtained  crystalline.  This  modification  is  widely  distributed 
amongst  the  Cyanophyceae. 

Bluish-violet  phycocyanin  has  the  same  fluorescence,  and  shows 
absorption  bands  in  the  orange  between  Cand  D  with  a  maximum  atA  = 
618 — 613,  and  in  the  green  between  D  and  E,  but  nearer  E,  with  the 
maximum  at  A  =  553 — 549.  It  crystallises  in  rhombic  plates,  which  are 
blue  across  the  shorter  diagonal,  violet  across  the  longer.  This 
modification  occurs  in  Geramium  rubrum. 

Phycocyanin  is  characteristic  of  the  Gyanophycece ,  but  occurs  in  a 
few  Floridece.  E.  F.  A. 

Melanin.  Eoss  Aiken  Gortner  ( Biochem .  Bulletin ,  1911,  1, 
207 — 215.  Compare  Abstr.,  1911,  ii,  908). — Melanins  are  probably 
formed  by  the  interaction  of  an  oxydase  and  an  oxy disable  chromogen. 
They  differ  in  solubility  in  dilute  acids ;  those  which  are  soluble 
contain  a  protein  complex ;  those  which  are  insoluble  are  the  granules 
seen  in  hairs  and  tissues.  Tyrosine,  lysine,  and  arginine  are  obtained 
as  hydrolytic  products  from  the  former  class  (melano-proteins). 

W.  D.  H. 


Formation  of  Gallamide  from  Acetyltannin.  Maximilian 
Nierenstein  ( Ber .,  1912,  45,  533 — 534.  Compare  Abstr.,  1910, 
i,  487). — The  formation  of  gallamide  from  acetyltannin  by  heating 
with  alcoholic  ammonia  is  regarded  as  doubtful ;  the  former  analytical 
values  were  calculated  incorrectly.  E.  F.  A. 


Hydroxyhydrofurans.  Georges  Dupont  ( Gompt .  rend.,  1912, 
154,  599 — 601.  Compare  Abstr.,  1911,  i,  554,  804). — Ketohydro- 
furans  are  not  reduced  by  zinc  and  alkalis,  by  sodium  amalgam,  or  by 
hydrogen  in  presence  of  platinum.  Sodium  ethoxide  at  120°,  however, 
gives  red  compounds,  which  on  treatment  with  water  yield  the 
corresponding  hydroxyhydrofurans,  together  with  viscous,  high-boiling 
liquids. 

3-Hydroxy-2  :  2  :  5  :  5 -tetramethyltetrahydrofuran,  ' 

CJn2*CMe2 

has  b.  p.  84°/15  mm.,  D17  0*9483,  nD  1*4435  ;  the  acetate  has 
b.  p.  181 — 182°,  D15  0,9587,  raD  1*4256,  and  the  acid  phthalate,  m.  p. 
139 — 141°.  3  -Hydroxy  -2  :  6-dimethyl -2  :5  -  diethyltetrahydro/uran 
has  b.  p.  107°/19  mm.,  D15  0*9539,  nD  1*4547 ;  the  acetate  has  b.  p. 
97 — 9 8°/ 15  mm.,  D15  0*9589,  nD  1*4382. 

Ketodimethylhydrofuran  reacts  with  organo-magnesium  halides, 


giving  derivatives  of  hydroxyhydrofurans,  whereas  the  ketotetra- 
alkylhydrofurans  react  in  the  enolic  form,  yielding  hydrocarbons. 
The  following  compounds  have  been  obtained  : 

Z-Hydroxy-2  :  3  : 5-trimethyltetrahydrofuran,  b.  p.  71 — 73°/16  mm.. 
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171 — 173°/755  mm.,  D21  09719,  1*4420;  3-hydroxy- -2  :  5 -dimethyl- 

3-ethyltetrahydrofuran,  b.  p.  79 — 81°/16  mm.,  D21  0  9693,  nB  1*4485; 
3-hydroxy-3-phenyl-2  :  5-dimethyltetrahydrqfuran,  b.  p.  138 — 140°/ 
16  mm.,  D20  1*0827,  nB  1*5310  ;  3 -hy  dr  oxy-3 -benzyl-2  :  5 -dimethyl tetra- 
hydrofuran,  b.  p.  146 — 147°/15  mm.,  D15  1*0598,  nB  1*5251  ;  3-hydroxy- 
3-p-tolyl-2  :  5-dimethyltetrahydrofuran,  b.  p.  149 — 150°/ 15  mm., 
D15  1*0456,  nD  1*5288;  3-hydroxy-3-benzyl-2  :  2  :  5  :  5-tetramethyltetra- 
hydro/uran,  m.  p.  89°.  W.  0.  W. 

Action  of  Sodium  Hydroxide  on  5-Methylfurfuraldehyde. 
Jan  J.  Blanksha  ( Chern .  Weekblad,  1912,  9,  186 — 187). — Sodium 
hydroxide  converts  5-methylfurfuraldehyde  into  the  corresponding 
alcohol,  5-methyl-2-hydroxymethylfuran,  and  acid,  5-methylpyromucic 
acid.  The  alcohol  is  a  colourless,  mobile  liquid  of  fruit-like  odour. 
It  has  b.  p.  100°/11  mm.  Exposure  to  light  and  air  converts  it  into 
a  yellow  syrup,  which  gradually  becomes  brown  and  viscous,  and 
ultimately  changes  to  a  dark-coloured  resin.  A.  J.  W. 

Synthesis  of  Pyromeconic  Acid.  Alberto  Peratoner  ( Gazzetta , 
1911,  41,  ii,  686 — 697). — The  author  has  effected  the  synthesis  of 
pyromeconic  acid  by  direct  oxidation  of  4-pyrone,  after  unsuccessful 
attempts  to  obtain  derivatives  of  meconic  acid  from  the  substance 
C02Et-C0-CH2-C0*CH(0Et)*C0-C02Et  by  dehydration. 

When  ethyl  acetol  ether  is  condensed  with  one  molecule  of  ethyl 
oxalate  in  the  presence  of  sodium  ethoxide,  the  vessel  being  cooled 
externally  with  ice,  and  the  solvent  subsequently  evaporated  in  a 
vacuum  below  40°,  a  sodium  salt  is  produced,  which,  on  treatment 
with  concentrated  acetic  acid  and  distillation  in  a  vacuum,  yields 
ethyl  a-ethoxvbutane-{38-dione-3-carboxylate, 

0EfCH2-C0*CH2-C0*C02Et, 

which  is  a  slightly  yellow  oil,  b.  p.  135 — 140°/20  mm.  Its  aqueous 
solution  gives  a  cherry-red  coloration  with  ferric  chloride,  and  with 
copper  acetate  it  yields  a  green  salt,  C18H26O10Cu.  By  the  action  of 
a  second  molecule  of  ethyl  oxalate  on  the  sodium  salt  above  described, 
and  proceeding  as  suggested  by  Willstatter  and  Pummerer  in  the  case 
of  xanthochelidonic  acid  (Abstr.,  1904,  i,  1043),  diethyl  fi-ethoxypentane- 
ayc-trione-ae-dicarboxylate,  CO2Et*CO*CH(OEt)*CO*CH2*CO*0O2Et,  is 
obtained.  The  triketone  is  purified  by  sublimation  at  20  mm., 
treatment  with  water  and  resublimation,  and  then  forms  colourless, 
acicular  crystals  or  scales,  m.  p.  124 — 125°.  With  alkalis  it  yields 
yellow,  amorphous  xaniho- salts,  but  with  ferric  chloride  it  gives  a 
dirty  green  coloration  which  becomes  reddish-brown,  whilst  copper 
acetate  yields  a  green  copper  salt.  It  was  not  found  possible  to 
eliminate  the  elements  of  water  from  the  triketone  in  any  way,  but 
when  it  is  boiled  for  half  an  hour  with  hydriodic  acid  (D  1*7) 
w-pimelic  acid  is  produced. 

Pyromeconic  acid  is  formed  when  one  molecule  of  hydrogen  peroxide 
(3%  solution)  is  added  slowly  to  a  solution  of  one  molecule  of  4-pyrone, 
one  molecule  of  ferrous  sulphate,  and  sulphuric  acid,  the  mixture  being 
cooled  in  ice.  The  isolation  of  the  acid  may  be  effected  either  by 
treating  the  liquid  at  its  boiling  point  with  ammonia  and  air  until  the 
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pyrone  is  converted  into  pyridone  and  the  iron  is  precipitated,  or  by 
prolonged  extraction  of  the  liquid  with  chloroform,  the  product  in 
either  case  being  purified  by  sublimation  in  a  vacuum  below  100°  and 
by  recrystallisation.  R.  Y.  S. 


HO 


Anthocyanins.  II.  An  Anthocyanin-like  Oxidation  Product 
of  Chrysin.  Maximilian  Nierenstein  ( Ber .,  1912,  45,  499 — 501. 
Compare  this  vol.,  i,  42). — By  oxidation  with  chromic  and  acetic  acids 
in  the  cold,  chrysin  yields  chrysone  (annexed 
formula),  m.  p.  above  360°,  dark  red  needles. 
It  exhibits  the  blue  and  the  red  colour  reactions 
of  anthocyanin  with  alkalis  and  concentrated 
sulphuric  acid  respectively.  It  forms  an  acetyl 
derivative,  Cl7H10O6,  m.  p.  324 — 326°  (decomp.), 
red  needles,  and  when  heated  with  acetic  anhydride 
and  zinc  dust  yields  an  acetylated  hydroxychrysin, 
by  the  hydrolysis  of  which  1:3:  4 -trihydroxyjlavone,  m.  p.  304 — 305°, 
is  obtained  ( triacetyl  derivative,  m.  p.  214 — 217°,  colourless  needles). 

Fisetin  is  not  oxidised  by  chromic  and  acetic  acids.  C.  S. 


Some  Derivatives  of  Hydroxyquinol.  VII.  Guido  Bargel- 
lini  and  Ermanno  Martegiani  ( Gazzetta ,  1911,  41,  ii,  612  —618). — 
The  paper  deals  with  two  coumarins  obtained  by  condensation  of 
hydroxyquinol  with  ethyl  acetoacetate  and  ethyl  benzoylacetate 
respectively.  When  hydroxyquinol  triacetate  and  ethyl  acetoacetate 
are  heated  together  for  half  an  hour  on  the  water- bath  with  73% 
sulphuric  acid,  /l-methylsesculetin  is  obtained,  identical  with  that 
prepared  by  von  Pechmann  and  von  Kraffb  (Abstr.,  1901,  i,  285). 
Its  diacetyl  derivative,  C14H1206,  has  m.  p.  149 — 151°;  it  dissolves  in 
concentrated  sulphuric  acid,  giving  a  yellowish-green  coloration.  The 
dibenzoyl  derivative,  C24H1606,  crystallises  in  colourless  needles,  m.  p. 
152°;  it  dissolves  in  concentrated  sulphuric  acid,  giving  a  slight 
yellow  coloration.  The  dimethyl  ether  crystallises  in  colourless  needles, 
m.  p.  130 — 134°.  The  monomethyl  ether ,  CuH10O4,  formed  in  its 
preparation,  crystallises  in  slightly  yellow  needles,  m.  p.  173 — 175°. 

/ 3- Phenylaesculetin ,  C15H10O4,  is  a  yellow,  crystalline  powder,  obtained 
by  condensation  of  hydroxyquinol  triacetate  with  ethyl  benzoylacetate 
in  the  presence  of  73%  sulphuric  acid.  It  dissolves  in  concentrated 
sulphuric  acid,  giving  a  yellow  coloration,  and  with  ferric  chloride  in 
alcoholic  solution  it  gives  a  green  coloration.  The  diacetyl  derivative, 
C19H140(i,  crystallises  in  colourless  needles,  m.  p.  156°.  The  benzoyl 
derivative  crystallises  in  colourless  needles,  m.  p.  162 — 164°.  The 
dimethyl  ether  was  not  obtained  in  crystalline  form,  but  crystals  of  a 
substance,  m.  p.  122 — 124°,  were  obtained,  which  was  probably  the 
monomethyl  ether.  R.  V.  S. 

New  Method  for  the  Preparation  of  Thiophen.  Wilhelm 
Steinkopf  ( Verb .  Ges.  deut.  Naturjorsch.  Aerzte ,  1912,  ii,  [1], 
220—221). — Acetylene  is  passed  through  an  iron  tube  containing 
pyrites  at  a  temperature  of  300°.  The  tube  is  provided  with  a 
transporting  screw  for  the  removal  of  spent  pyrites.  The  liquid 
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product  obtained  in  the  condensing  vessel  contains  40%  of  thiophen. 
In  seven  or  eight  hours,  800  grams  of  distillate  may  be  obtained, 
using  8  kilograms  of  pyrites.  The  thiophen  is  easily  obtained  with 
a  purity  of  95 — 96%,  the  impurities  being  sulphur  compounds  with 
traces  of  benzene.  Larger  quantities  of  benzene  are  not  obtained  in 
the  process.  The  remainder  of  the  distillate  is  a  complex  mixture, 
from  which  only  a  single  compound,  C4H6S3,  b.  p.  36 — 38°,  with  a  very 
penetrating  odour  of  garlic,  has  been  isolated.  0.  H.  D. 


s-Dioxythionaphthen.  Maurice  Lanfry  ( Compt .  rend.,  1912, 
154,  519 — 521.  Compare  Abstr.,  1911,  i,  5 55,  740,  1009). — 
s -Dioxythionaphthen,  C8H602S,  is  prepared  by  the  action  of  hydrogen 
peroxide  on  thionaphthen  (Gattermann,  Abstr.,  1894,  i,  92),  employing 
0-5 — 0‘8  gram  of  active  oxygen  per  gram  of  thionaphthen.  The 
compound  crystallises  in  colourless  needles,  m.  p.  142 — 143°;  it  does 
not  give  the  Laubenheimer  reaction,  and  does  not  show  the  properties 
of  a  phenol,  a  ketone,  or  a  quinone.  It  follows,  therefore,  that  the 
oxygen  is  attached  directly  to  sulphur,  as  indicated  by  the  name  the 
author  suggests  for  the  compound. 

Dioxythionaphthen  unites  with  bromine  to  form  a  dibromide , 
C8H602SBr2,  occurring  in  slender  needles,  m.  p.  168 — 170°.  When 
treated  with  fuming  nitric  acid,  it  yields  a  morcomiro-derivative, 
C8Hr02S*N02,  crystallising  in  yellow  rhombohedra,  m.  p.  187 — 188°. 

W.  O.  W. 


“Thio  indigo”  Dyes  of  the  Naphthalene  Series.  Paul 
Friedlander  and  N.  Woroshzow  ( Annalen ,  1912,  388,  1 — 23). — The 
series  of  reactions  whereby  anthranilic  acid  has  been  converted  into 
“  thio-indigo  ”  (Abstr.,  1906,  i,  378  ;  1907,  i,  334),  is  applicable  in  the 
naphthalene  series  to  the  preparation  of  “  bis- 2  :  3-naphthathiophen- 
indigo  ”  [6is-2  :  3 -naphtha thiophen]  and  bis-\  :  S-naph t h apenthiophen- 

indigo  ”  [fo‘s-1  :  8 -naphthathiophen]  (formulae  I  and  II  respectively). 


V0  i 


(II.) 


[With  E.  Eckstein.] — The  sodium  salt  which  is  precipitated  by 
the  addition  of  sodium  chloride  to  the  not  too  dilute,  diazotised 
solution  of  2-amino-3-naphthoic  acid  is  added  to  a  hot  solution  of 
potassium  xanthate.  When  the  oil  which  separates  has  become  solid, 
it  is  dissolved  in  sodium  hydroxide  and  warmed  with  chloroacetic 
acid.  By  acidification,  / 3-3-carboxynaphthylthiolacetic  acid, 

co2h-c10h6-s*ch2-co?h, 

m.  p.  224°  (decomp.),  white  needles,  is  obtained.  Its  sodium  salt  is 
boiled  with  acetic  anhydride  and  sodium  acetate,  the  resulting 
acetoxynaphthathiophen  is  hydrolysed  by  dilute  sodium  hydroxide, 
YOL.  CII.  i. 
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and  the  hydroxynaphthathiophen  is  oxidised  by  alkaline  potassium 
ferricyanide,  whereby  bis- 2  :  ^-naphthathiophen  is  obtained.  The  dye 
crystallises  in  almost  black  needles,  sublimes  without  decomposition, 
yields  an  orange-red  vat  with  alkaline  hyposulphite,  and  develops  an 
olive-green  coloration  with  fuming  sulphuric  or  chlorosulphonic  acid. 
Naphthas tyril  (Abstr.,  1910,  i,  201)  is  converted  by  boiling  10% 
sodium  hydroxide  into  sodium  8-amino-l-naphthoate,  the  diazotised 
solution  of  which  is  converted  by  reactions  similar  to  the  preceding 
into  bis- 1  :  8 -naphthapenthiophen,  which  crystallises  in  long  needles 
with  a  copper  lustre  and  sublimes  with  decomposition.  The  inter¬ 
mediate  products  isolated  in  its  preparation  are  the  anhydride  of 


8-thiol-l-naphthoic  acid,  C10H6<%>  ,  m.  p.  144'5 — 145‘5°,  yellow 


needles,  a-8 -carboxynaphthylthiolacetic  acid ,  CO2H*C10H9*S'CH2*CO2H, 
m.  p.  177°,  and  hydroxy-\  :  8- naphthapenthiophen , 


m.  p.  84*5 — 85’5°,  yellow  prisms  ( acetyl  derivative,  m.  p.  130‘5o, 
yellow  leaflets),  which  is  oxidised  to  the  dye  best  by  atmospheric 
oxygen. 

“  Bis- 1  :  2 -naphthathiophenindigo  ”  [6ia-l  :  2-naphthathiophen ]  and 
bis- 2  :  1  -naphthathiophen  [6is-2  :  1  -naphthathiophen\  (formulae  1  and 
II  respectively)  cannot  be  prepared  by  the  preceding  method 


CO  CO 

/\/\  /\/\ 

I  I  CIO 


\/ 


(I.) 


c:c 

A/  \/\/ 

s  s 

(II.) 


because  the  necessary  aminonaphthoic  acids  are  unknown.  The  latter 
dye  has  been  prepared  in  three  ways:  (1)  a-Naphthylamine-2- 
sulphonic  acid  is  converted  in  the  usual  way  into  1-cyanonaphthalene- 
2-sulphonic  acid,  the  potassium  salt  of  which  yields  the  chloride, 
CN*C10H6*SO2Cl,  m.  p.  141 — 142°,  by  heating  with  phosphorus  penta- 
chloride.  The  chloride  is  reduced  by  zinc  and  hydrochloric  acid  to  the 
mercaptan,  which  reacts  with  sodium  chloroacetate  in  alkaline  solution 
to  form,  after  acidification,  (3  -  1  -  carboxynaphthylthiolacetic  acid, 
CO2H*C10H0’S-CH2*CO2H,H2O,  m.  p.  69°  (134’5°  when  anhydrous), 
colourless  needles.  By  prolonged  boiling  with  concentrated  sodium 
hydroxide  and  acidification  of  the  hot  solution,  this  acid  yields  hydroxy- 

2  :  \ -naphthathiophen,  C10H6<C^g^^CH,  m.  p.  121°,  colourless 

needles,  which  reacts  with  benzaldehyde  and  jo-nitrobenzaldehyde 

to  form  the  thioindogenides,  C10Hg<C^P^>C CHPh,  m.  p.  159°,  yellow 

needles,  and  C10H6<^p^^>CiCH*CgH4,NO2,  m.  p.  287°,  yellow  needles, 
res  pe  ctively,  and  with  /2-naphthisatin  chloride  in  hot  xylene  to  form 
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naphthindole- 2 : 1  -naphthathiophen  (annexed  formula),  dark  violet 

crystals,  which  develops  a  bluish-violet 
coloration  in  concentrated  sulphuric  acid. 
(2)  2-Thiol -a-naphthylamine  and  potassium 
chloroacetate  are  heated  with  concentrated 
potassium  hydroxide,  whereby,  after  acidi¬ 
fication,  the  lactam  of  /3-1  -aminonaphthyl- 


/NH*CO 

thiolacetic  acid,  C10H6\  _  i  ,  m.  p 


S- 


-ch2’ 


203°,  is  obtained.  fi-l-Cyanonaphthylthiol acetic  acid , 

cn-c10h6-s*oh2-co2h, 

m.  p.  173°,  which  is  prepared  from  the  preceding  compound,  is  con¬ 
verted  by  hot  potassium  hydroxide  into  potassium  3-aminonaphtha- 
thiophen-2-carboxylate,  an  acidified  solution  of  which  yields  hydroxy- 
2  :  1-naphthathiophen  by  boiling.  (3)  (i-AT aphthyl thiolacetic  acid, 
C10H7*S*OH2‘CO2H,  m.  p.  91°,  obtained  by  heating  /3-naplithyl 
mercaptan  and  chloroacetic  acid  in  alkaline  solution,  is  converted 
directly  into  hydroxy-2  : 1-naphthathiophen  by  10%  chlorosulphuric 
acid  in  chloroform  at  the  ordinary  temperature. 

Bis- 2  :  \ -naphthathiophen,  which  is  obtained  by  the  oxidation  of 
hydroxy-2  : 1-naphthathiophen,  best  by  alkaline  potassium  ferricyanide, 
crystallises  in  reddish-brown  needles  with  a  bronze  lustre,  develops  a 
dark  blue  coloration  with  concentrated  sulphuric  acid,  and  yields  a 
yellow  vat  with  alkaline  hyposulphite. 

Bis-\  :  2-naphthathiophen,  which  can  be  obtained  by  methods  analogous 
to  the  preceding,  forms  dark  red  needles,  develops  a  brownish-red 
coloration  with  concentrated  and  an  intense  blue  with  fuming 
sulphuric  acid,  and  yields  a  yellow  vat.  The  lactam  of  a-2-amino- 

g _ CET 

naphthylthiolacetic  acid,  G10H6<^^-g.  ^ 2,  m.  p.  210°,  a-2 -cyano- 
naphthylthiolacetic  acid,  CN,C10H6,S,CH2'CO2H,  m.  p.  137 — 138°,  and 
hydroxy-l  :  2 -naphthathiophen,  C10H6<T  m.  p.  142°  (benzyl- 

idene  derivative,  m.  p.  181°,  yellow  leaflets),  are  also  described. 

C.  S. 


Organic  Syntheses  by  means  of  Sunlight.  VII.  Photo¬ 
synthesis  of  a  New  Alkaloid  from  A  etophenone  and 
Ammonia.  Emanuele  Paterno  and  ConcettocMaselli  ( Gazzetta , 
1912,  42,  i,  65 — 75 ;  Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i, 
235 — 243). — When  acetophenone  dissolved  in  saturated  alcoholic 
ammonia  is  exposed  to  sunlight  for  several  months,  a  substance  is 
produced  which,  from  its  properties,  is  to  be  regarded  as  an  alkaloid. 
The  yield  does  not  exceed  20%.  The  new  alkaloid,  C18H18N2,  forms 
large,  transparent  crystals  [Zambonini  :  the  crystals  belong  to  the 
triclinic  system:  a:b:c  =  1'5017  :  1  :1'5993;  a  91°  21*5',  J3  106°  14', 
y  79°  50'],  which  have  m.  p.  227°  and  dissolve  in  alcohol,  giving  a 
strongly  alkaline  solution.  The  substance  has  about  the  normal 
molecular  weight  in  freezing  acetic  acid.  The  nitrate  is  a  white, 
crystalline  powder,  m.  p.  258°.  The  hydrochloride,  C18H18N2,HC1, 
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crystallises  in  tufts  of  long,  colourless  needles,  and  does  not  change 
when  heated  in  a  current  of  dry  hydrogen  chloride  in  a  bath  at  350°. 
The  plcitinichloride,  (C18HlgN2)2,H2PtCl6,  forms  silky,  flesh-coloured 
laminse,  which  begin  to  blacken  at  260°.  The  silver  salt  is  a  white, 
amorphous  powder.  The  base  yields  a  mononitroso- derivative, 

.  o18h17n2-no, 

when  warmed  with  potassium  nitrite  in  solution  in  glacial  acetic  acid 
and  alcohol  ;  the  substance  crystallises  in  lustrous  laminse,  m.  p.  218° 
(decomp.). 

Negative  results  were  obtained  in  attempts  to  oxidise  the  alkaloid 
with  permanganate  and  to  determine  its  alkyloxy-groups.  When  the 
substance  is  heated  in  a  sealed  tube  for  three  hours  at  370°,  a  portion 
of  it  is  converted  into  a  reddish-brown  oil,  but  the  greater  part  remains 
unchanged.  When  the  alkaloid  was  heated  with  hydriodic  acid  and 
phosphorus  for  six  days,  the  product  consisted  of  the  hydriodide  of  the 
base,  together  with  a  small  quantity  of  a  yellow  oil.  R.  Y.  S. 

Rearrangement  of  Cinchonine  and  Quinine  into  Their 
Poisonous  Isomerides  Cinch  otoxine  and  Quinotoxine.  Henry 
C.  Biddle  (Ber.,  1912,  45,  526 — 528.  Compare  Rube,  1911,  ii,  33). — 
Salts  of  cinchonine  and  quinine  when  heated  at  95 — 98°  in  aqueous 
solution  with  or  without  excess  of  acid  undergo  rearrangement  into 
their  poisonous  isomerides  cinchotoxine  and  quinotoxine.  The  velocity 
of  the  reaction  is  increased  when  the  dissociation  constant  of  the  acid 
used  is  lessened ;  this  applies  to  the  action  of  acids  both  on  salts  and 
on  free  alkaloid.  With  acetic  or  propionic  acid  the  change  is  practically 
complete  after  forty-eight  hours'  heating  ;  under  the  same  conditions, 
using  an  excess  of  hydrochloric  acid,  practically  no  rearrangement 
takes  place.  The  same  change  also  takes  place  slowly  when  the  salts 
are  heated  at  36c,  or  when  the  salt  solutions  are  exposed  to  direct 
sunlight  at  the  ordinary  temperature;  in  this  case  much  resinous 
matter  is  also  formed,  which  colours  the  solution  brown. 

It  is  possible  that  cinchotoxine  and  quinotoxine  are  formed  similarly 
in  the  human  organism.  E.  F.  A. 

The  Symmetry  of  Sparteine.  Charles  Moureu  and  Amand 
Yaleur  ( Gompl .  rend.,  1912,  154,  309—312.  Compare  this  vol.,  i, 
210). — The  action  of  methyl  iodide  on  isosparteine  hydriodide  at  135° 
leads  to  the  formation  of  isosparteine  a-methiodide.  The  action  of 
methyl  iodide  on  sparteine  has  already  been  described  ;  since  it  leads 
to  analogous  results,  it  follows  that  both  bases  are  symmetrical.  As 
this  is  impossible  owing  to  the  mode  of  formation  of  isosparteine, 
it  follows  that  the  action  of  methyl  iodide  on  the  hydriodides  is  not 
purely  one  of  simple  addition,  but  involves  displacement  of  the  halogen 
hydride  by  the  alkyl  iodide  and  direct  addition  of  the  displaced 
hydrogen  iodide.  There  is  therefore  no  absolute  proof  of  the  symmetry 
of  the  sparteine  molecule. 

Reasons  are  adduced  in  support  of  the  view  that  stereoisomerism 
of  the  groups  about  the  nitrogen  atom  is  sufficient  to  explain  the 
existence  of  two  isomeric  methylsparteine  methiodides.  W.  O.  W. 
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Methylation  of  Brucine.  Gustav  Mossler  ( Monatsh .,  1912,  33, 
19 — 32). — Methylbrucine  acetate,  C24H30O5N2,C2H4O2,5H2O,  prepared 
by  the  cautious  addition  in  portions  of  silver  acetate  to  a  finely 
divided  suspension  of  brucine  methiodide  in  water,  crystallises  in 
rhombic  plates,  m.  p.  (anhydrous)  208 — 209°  (decomp.),  [a]  ^  -  9-97°. 
The  same  substance  was  obtained  by  the  action  of  acetic  acid  on 
methylbrucine.  When  warmed  with  hydrochloric  acid,  brucine 
methochloride  is  obtained. 

On  treatment  with  methyl  iodide  in  methyl-alcoholic  solution, 
dimethylbrucine  iodide  ,  C?5H3305N2I,2|-H20,  is  obtained  in  flat,  right- 
angled  plates,  m.  p.  268°  (decomp.). 

Dimethylbrucine  acetate ,  C27H3607N2,5H20,  is  very  similar  to  the 
monomethyl  compound,  m.  p.  205 — 206°,  [a]  ^  —  7T4°.  With  hydro¬ 
chloric  acid  the  salt,  C25R3405N2C12,  is  obtained,  m.  p.  261°. 

Crystalline  products  could  not  be  obtained  by  the  oxidation  of 
methylbrucine. 

Methyl-  and  dimethyl-brucine  are  considered  to  have  the  structure 
of  betaines,  whereas  dimethylbrucine  iodide  is  a  quaternary  iodide. 

E.  F.  A. 

Haemopyrrole.  J.  Grabowski  and  Leon  Marchlewski  ( Ber ., 
1912,  45,  453 — 456). — The  authors  have  subjected  2  :  4-dimethyl- 
3-ethylpyrrole  (Knorr  and  Hess,  Abstr.,  1911,  i,  1019)  to  the  action 
of  benzenediazonium  chloride,  and  find  that  its  behaviour  differs  from 
that  of  haemopyrrole  obtained  from  haemin,  since  it  yields  orange 
needles  of  benzeneazo- 2  :-i-dimethyl-3-ethylpyrrole  hydrochloride , 
C8H12N-N2C6H5,HC1. 

This  substance  has  no  definite  m.  p.,  but  begins  to  decompose  at  120°, 
and  evolves  gas  at  about  155°.  Attempts  to  convert  it  into  a  disazo- 
derivative  were  unsuccessful.  The  authors  draw  the  conclusion  that 
trisubstituted  derivatives  of  pyrrole  are  incapable  of  reacting  with 
more  than  one  molecule  of  a  diazonium  salt,  and  doubt  the  view  that 
one  -N2C6H5  group  of  the  haemopyrrole  derivative,  C8HUN(N2C6H5)2, 
is  attached  to  the  nitrogen  atom.  The  stability  of  the  haemopyrrole 
dyes  towards  hydrochloric  acid  and  the  so-called  H- acid  is  a  further 
argument  against  an  azo-diazoamino-constitution. 

The  reduction  of  methyl-ra-propylmaleinimide  (Marchlewski  and 
Buraczewski,  Abstr.,  1905,  i,  399 ;  1906,  i,  779)  has  been  repeated 
with  larger  quantities  of  material.  From  the  product  of  the  reduction, 
two  crystalline  dyes  were  isolated  in  the  form  of  hydrochlorides,  but  in 
quantity  insufficient  for  analysis.  In  hydrochloric  acid  and  in  neutral 
solution,  however,  their  spectra  are  identical  with  those  of  the  dyes 
prepared  from  haemopyrrole.  H.  W. 

Syntheses  of  Phyllopyrrole.  Chemistry  of  Haemopyrrole. 
Hans  Fischer  and  E.  Bartholomaus  {Ber.,  1912,  45,  466 — 471). — 
When  substituted  pyrroles  are  heated  with  alcoholic  solutions  of 
sodium  methoxide  or  ethoxide,  alkylation  occurs  at  a  carbon  atom. 
In  this  manner  the  authors  have  synthesised  phyllopyrrole, 

CMelCMe 
CMelCEt 
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(compare  Willstiitter  and  Asahina,  Abstr.,  1912,  i,  42),  from  2  :  4-di- 
methyl-3-ethylpyrrole  and  sodium  methoxide,  from  2:4:  5-trimethyl- 
pyrrole  and  sodium  ethoxide,  and  from  hsemopyrrole  and  sodium 
methoxide.  The  highest  m.  p.  observed  for  phyllo pyrrole  was  69°. 
Phyllo pyrrole  picrate  has  m.  p.  104 — 105°. 

Similarly,  2  : 4-dimethyl-3-ethylpyrrole  was  converted  by  means  of 
sodium  ethoxide  into  2  : 4-dimethyl-3  : 5-diethylpyrrole. 

When  hsemopyrrole  is  heated  with  sodium  ethoxide,  it  yields  a 
dimethyldiethylpyrrole  (isolated  in  the  form  of  its  picrate,  m.  p. 
102 — 103°)  differing  from  that  described  above.  Since  the  relative 
positions  of  the  methyl  and  ethyl  groups  in  hsemopyrrole  have  been 
determined  by  its  oxidation  to  methylethylmaleinimide,  the  authors 


are  led  to  propose  the  formula  NH<^ 


GMelCMe 

CH-CEt 


for  hsemopyrrole,  and 


regard  its  product  of  its  ethylation  as  2  : 3-dimethyl-4  : 5-diethyl¬ 
pyrrole. 

By  coupling  2:4: 5-trimethylpyrrole  with  diazobenzenesulphonic 
acid,  a  red  dye,  C13H1503N"3S,  was  obtained. 

The  preparation  of  phyllopyrrole  from  hsemin  is  fully  described. 

H.  W. 


Mirror  Image  Isomerism  with  Iron  Compounds.  Alfred 
Werner  ( Ber .,  1912,  45,  433 — 436). — In  order  to  show  that  ethylene- 
diamine  is  not  a  necessary  cause  of  optical  activity  in  complex  metal 
ammonias,  the  author  has  investigated  the  tri-a-dipyridylferrous  com¬ 
pounds,  [(Dipyr)3Fe]X2,  and  has  succeeded  in  obtaining  the  optically 
active  lsevo-isomerides  by  means  of  d-ammonium  tartrate.  The 
observed  specific  rotations  are  very  great  (>500°),  but  racemisation 
takes  place  very  quickly  in  aqueous  solution,  the  rotation  falling  to 
half  its  original  value  in  half-an-hour. 

The  compounds  obtained  belong  to  the  class  of  molecular  asymmetry 
II  (this  vol.,  i,  166);  they  prove  that  optical  activity  does  not  depend 
on  the  presence  of  ethylenediamine,  and  also,  that  it  can  occur  with 
co-ordination  compounds  of  a  divalent  element. 

Tri-a-dipyridylferrous  bromide  was  prepared  in  a  manner  described 
previously  (Blau,  Abstr.,  1889,  1212 ;  1899,  i,  387),  and  resolved  as 
follows:  2-5  grams  were  dissolved  in  112  c.c.  of  water  and  60  grams 
of  <2-ammonium  tartrate  added  to  the  filtered  solution,  which  was 
then  cooled  to  —  4°.  After  some  time,  intense  red  crystals  of 
\-tri-a-dipyridylferrous-di-tartrate  separate,  which  cannot  be  recrys¬ 
tallised  without  loss  of  activity.  A  0-125%  solution  gave  a  —  0-35° 
in  a  decimetre  tube  at  15° ;  after  three  and  a-half  hours  the  rotation 
had  fallen  to  zero. 

1- Tri-a-dipyridylferrous  bromide,  [Fe(Dipyr)s]Br2,6H20,  was  obtained 
from  the  tartrate  by  double  decomposition  with  potassium  bromide ; 
it  could  not  be  recrystallised,  owing  to  rapid  racemisation.  It  forms 
dark  red,  flat  crystals,  and  has  [a]  -  520°  and  [M]-4117‘8°, 
although  these  values  are  probably  too  low,  because  of  racemisation. 
The  iodide ,  [Fe(Dipyr)3]I2,5H20,  was  similarly  prepared  from  the 
tartrate  and  sodium  iodide,  and  forms  glistening,  dark  red,  flat 
leaflets  ;  it  has  [a]  -  440°  and  [M]  -  3818-7°.  T.  S.  P. 
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The  Preparation  of  Nitropyridine.  Franz  Friedl  (Her.,  1912, 
45,  428 — 430). — The  direct  nitration  of  pyridine  has  been  accomplished 
by  gradually  adding  potassium  nitrate  to  a  solution  of  pyridine  in  18% 
fuming  sulphuric  acid  heated  at  330°.  (3- Nitropyridine  crystallises  in 
long,  colourless  needles,  m.  p.  41°,  b.  p.  216°.  (3- Nitropyridine  nitrate 
has  m.  p.  150 — 151°. 

The  position  of  the  nitro-group  in  the  molecule  was  determined  by 
reducing  nitropyridine  by  means  of  stannous  chloride  to  /?-amino- 
pyridine  (Poliak,  Abstr.,  1895,  i,  391),  and,  further,  by  the  trans¬ 
formation  of  this  compound  into  /3-hydroxypyridine  (Fischer  and 
Renouf,  Abstr.,  1884,  1370). 

Nitropyridine  is  also  formed  in  small  quantity  by  the  action  of 
concentrated  nitric  acid  on  a  solution  of  pyridine  in  fuming 
sulphuric  acid  at  330°  and  atmospheric  pressure.  H.  W. 


4-Oxypyrone  and  Some  of  its  Derivatives.  Alberto  Peratoner 
( Gazzetta ,  1911,  41,  ii,  619 — 685.  Compare  Ost,  Abstr.,  1879,  708  ; 
1882,  601;  1883,  791;  1884,  1302;  1885,  48  ;  Peratoner,  Abstr., 
1902,  i,  421,  493  ;  Peratoner  and  others,  Abstr.,  1905,  i,  806,  807  ; 
Palazzo,  Abstr.,  1905,  i,  458  ;  Palazzo  and  Onorato,  Abstr.,  1905,  i, 
459). — The  paper  deals  with  Ost’s  nitrosopyromeconic  acid,  and  with 
some  of  its  transformation  products  and  their  derivatives.  The  author 
discusses  fully  the  constitution  of  the  substances  concerned,  in  the 
light  of  the  previous  work  of  himself  and  others  and  of  the  new 
experimental  data  now  obtained. 

Further  details  are  given  as  to  the  preparation  of  Ost’s  nitrosodipyro- 
meconic  acid  by  the  action  of  ethyl  nitrite  on  pyromeconic  acid.  The 
author  also  finds  that  phenol,  catechol,  resorcinol,  pyrogallol,  a-naphthol, 
and  thymol  yield  traces  of  the  corresponding  nitroso-derivatives  when 
they  are  treated  with  alkyl  nitrites  at  a  low  temperature.  Benzoyl- 
acetone  and  ethyl  benzoylacetate  yield  nitroso-derivatives  in  this  way  at 
the  ordinary  temperature. 

When  nitrosodipyromeconic  acid,  C5Hs04N,C5H403,  is  treated  with 
rather  more  than  two  molecules  of  phenylhydrazine  in  glacial  acetic 
acid,  two  products  are  obtained  :  (1)  a  substance  crystallising  in  yellow 
needles,  m.  p.  165°;  (2)  a  greyish-white,  crystalline  substance,  which 
by  treatment  with  hot  benzene  is  converted  into  a  substance  crystal¬ 
lising  in  yellow  needles,  m.  p.  199 — 200°.  Both  compounds  have  the 


composition  required  by  the  formula  : 


0-0(N:0H)-C:N*NHPh 
CHICH - CIN-NHPh’ 


are  to  be  regarded  as  stereoisomerides.  Both  yield  the  same  oso- 
tetrazone,  CirH1302N5,  when  treated  with  warm  alcoholic  ferric  chloride 
solution.  The  osotetrazone  crystallises  in  red  needles,  m.  p.  137—138°, 
which  appear  black  with  a  metallic  lustre  when  viewed  by  reflected 
light.  Both  hydrazo-oximes  when  kept  at  210°  lose  one  molecule  of 
water,  yielding  a  substance,  C1?H13ON6,  which  forms  white  needles, 
m.  p.  242°. 

Ost’s  nitrosodipyromeconic  acid  also  yields  a  quinoxaline,  CnH702N3, 
when  treated  with  o-phenylenediamine  hydrochloride  in  glacial  acetic 
acid  in  the  presence  of  sodium  acetate.  The  substance  forms  lemon- 
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yellow  crystals,  gives  a  green  coloration  with  sulphuric  acid,  and 
dissolves  in  alkali  hydroxides,  forming  yellow  solutions,  from  which 
the  original  substance  is  precipitated  by  carbon  dioxide. 

[With  A.  Tambueello.] — In  proof  of  the  constitution  previously 
given  for  Ost’s  pyromecazonic  acid  (2  :  3-dihydroxy-4-pyridone),  it  is 
found  that  the  product  of  the  reaction  of  its  diacetyl  derivative  with 
diazomethane  yields  about  the  same  figures  for  ~OMe  and  INMe  groups 
when  analysed  by  the  methods  of  Zeisel  and  of  Herzig  and  Meyer 
respectively.  The  pyromecazonic  acid  does  not  react  with  ethyl 
nitrate,  and  therefore  does  not  contain  a  ketomethylenic  grouping. 

Ost’s  pyromecazone  (obtained  by  oxidation  of  pyromecazonic  acid) 
behaves  in  the  same  way  when  treated  with  diazomethane,  for  the 
yellow  oil  which  is  obtained  contains  only  half  the  calculated  amount 
of  ~OMe  group.  The  action  of  diazoethane  is  different :  the  product, 
both  from  the  free  quinone  and  from  its  additive  product  with  ethyl 
alcohol,  contains  almost  the  amount  of  -OEt  group  corresponding  with 
the  formula  C5H302N*0Et.  To  the  quinone  the  constitution 

ch:n - co 

CH*C(OH)*CO 

is  assigned.  It  gives  the  reddish-violet  coloration  with  potassium 
hydroxide  described  by  Bamberger  as  characteristic  of  o-quinones,  and 
with  o-phenylenediamine  it  forms  a  quinoxaline,  CnH7ON3,  which 
crystallises  in  canary-yellow  needles,  and  for  which  the  formula 


ch-nh-c:n 

ch-co-c:n 


^>C6H4  is  suggested. 


The  acetyl  derivative  of  the  quin¬ 


oxaline,  CjgHgOgNg,  forms  greenish-yellow  needles. 

In  support  of  the  conclusion  that  Ost’s  oxypyromeeazonic  acid  is 
1:2:  3-trihydroxy-4-pyridone,  the  author  finds  that  when  a  saturated 
aqueous  solution  of  the  substance  is  treated  with  ferric  chloride,  a  red 
iron  salt  is  precipitated,  having  the  composition  Fe(C5H404N)3,3H20. 
The  acid  also  forms  a  triacetyl  derivative,  C5H204NAc3,  which  crystal¬ 
lises  in  aggregates  of  minute  needles,  m.  p.  123 — 124°,  and  a  tribenzoyl 
derivative,  C5H204NBz„,  crystallising  in  colourless  needles,  m.  p. 
162 — 163°.  The  position  of  the  third  hydroxyl  group  (attached  to 
nitrogen)  follows  from  the  fact  that  it  is  readily  reduced  by  tin  and 
hydrochloric  acid  or  by  hydriodic  acid,  and  from  the  production  of  the 
iron  salt  above  mentioned. 

[With  A.  Tambueello.] — By  the  action  of  hydroxylamine  on  the 
ethers  of  comenic  acid,  derivatives  of  1-hydroxypyridone  can  be 
obtained.  When  ethylcomenic  acid  is  treated  with  hydroxylamine,  an 
acid,  C8H905N,  is  obtained,  m.  p.  174 — 175°  (with  evolution  of  carbon 
dioxide).  The  substance  gives  a  red  coloration  with  ferric  chloride. 
Its  ethyl  ester,  0Et,05H20(C02Et)IN*0H,  forms  colourless  needles, 
m.  p.  156°.  The  acetyl  derivative,  0Et*C5H20(C02Et)IN'0Ac, 
forms  rosettes  of  colourless  needles,  m.  p.  81 — 82°.  The  action  of 
hydroxylamine  on  ethyl  ethylcomenate  yields  the  above  ethyl  ester  of 
m.  p.  156°.  To  the  acid  of  m.  p.  174 — 175°  the  structure  of  1  -hydroxy- 
Q-ethoxy-k-pyridone-Q-carboxylic  acid  is  ascribed.  When  it  is  reduced 
with  tin  and  hydrochloric  acid,  it  yields  a  substance,  CsH904N,  which 
crystallises  with  1H20  in  rosettes  of  colourless  needles,  m.  p.  224 — 225°, 
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but  when  dehydrated  (at  150°)  it  melts  at  235°  (decomp.).  It 
gives  an  orange-yellow  coloration  with  ferric  chloride,  and  to  it  is 
assigned  the  constitution  of  d-ethoxy-i-pyridone-G-carboxylic  acid.  It 
is  identical  with  the  product  of  the  action  of  ammonia  on  ethylcomenic 
acid,  and  is  also  obtained  by  reduction  of  the  ethyl  ester  above 
mentioned  (m.  p.  156°),  since  the  ester  is  saponified  at  the  same  time. 
3-Ethoxy-4-pyridone-6-carboxy]ie  acid  is  hydrolysed  when  boiled  for 
two  hours  with  hydriodic  acid  (D  1  *74),  yielding  3-hydroxy  A-pyridone- 
6-carboxylic  acid  (Ost’s  comenamic  acid).  When  l-hydroxy-3-ethoxy-4- 
pyridone-6-carboxylic  acid  is  kept  at  190°  for  some  time,  \-hydroxy-3- 
ethoxyA-pyridone  is  obtained  ;  it  crystallises  in  colourless  needles,  m.  p. 
156°,  and  gives  a  brownish-red  coloration  with  ferric  chloride. 

[With  E.  (Jakapelle.J — The  phenylhydrazones  of  pyromeconic  acid 
and  some  of  their  derivatives  have  also  been  investigated.  When 
a  solution  of  phenyldiazonium  acetate  is  treated  with  a  solution  of 
pyromeconic  acid  at  0°,  the  monophenylhydrazone,  CjjHgOgNg,  is  pro¬ 
duced  ;  it  forms  dark  red  or  purple  crystals,  which  decompose  at  176°. 
When  it  is  treated  with  two  molecules  of  phenylhydrazine,  it  yields  two 
triphenylhydrazones,  C5H20(IN*NHPh)3,  which  are  apparently  stereo- 
isomeric.  One  of  these  has  m.  p.  161 — 162°,  the  other  has  m.  p. 
212 — 214°.  The  former  is  converted  into  the  latter  if  hydrogen 
chloride  is  passed  through  its  alcoholic  solution  for  half  an  hour.  The 
monohydrazone  reacts  with  o-phenylenediamine,  yielding  a  quinoxaline, 
Cl7H12ON4.  The  monohydrazone  is  also  readily  converted  into  an 
hydroxy pyridone  derivative,  and  this  indicates  the  analogy  between  its 
structure  and  that  of  oximinopyromeconic  acid.  When  it  is  mixed  with 
a  little  water  and  treated  with  sulphur  dioxide  at  0°,  a  substance, 
CuHio08N2.  is  obtained,  which  forms  crystalline  scales,  m.  p.  220°,  and 
is  assigned  the  constitution  of  l-anilino-2  :  3-dihydroxyA-pyridone.  Its 
hydrochloride ,  C^HjQOgN^HCl,  crystallises  in  colourless  needles.  Its 
diacetyl  derivative,  G11H8OsN2Ac2,  crystallises  in  lustrous  scales, 
m.  p.  155 — 156°.  l-Amlino-2  :  3-dihydroxy-4-pyridone  gives  with 
ferric  chloride  a  deep  blue  coloration,  which  disappears  when  excess 
of  ferric  chloride  has  been  added.  The  quinone  thus  produced 
reacts  with  o-phenylenediamine,  yielding  a  quinoxaline,  Ol7H12OH4, 
which  forms  golden-yellow  scales,  m.  p.  181 — 182°.  The  quinone  is 
best  obtained  by  oxidising  the  pyridone  with  silver  oxide,  but  it  has 
been  isolated  only  in  the  form  of  its  additive  product  with  methyl 
alcohol,  CnH803N2,Me0H,  which  dissociates  and  melts  (forming  a  red 
liquid)  at  87 — 88°. 

[With  A.  D’Angelo.] — The  authors  have  also  prepared  some 
derivatives  of  dibromocomenic  acid.  Dibromocomenic  acid  (compare 
Mennel,  Abstr.,  1883,  656)  reacts  with  basic  lead  acetate,  losing  both 
atoms  of  bromine,  and  the  corresponding  quinone  is  formed,  but  could 
not  be  isolated.  Both  dibromocomenic  acid  and  this  quinone  react 
with  o-phenylenediamine,  yielding  a  quinoxaline,  to  which  the  formula 


co2h-c— o— c:n 
cr-coc:n 


^>C6H4  is  ascribed. 


It  dissolves  in  alkalis,  giving  a 


yellowish-red  coloration,  and  in  concentrated  sulphuric  acid,  giving  a 
red  coloration.  When  heated  it  decomposes  above  200°.  It  yields  a 
phenylhydrazone,  which  decomposes  about  170°,  to  which  the  formula 
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COoH'C — O 


-c:n. 


CH-C(:N-NHPh)*i:N>°6H4  is  assigne(L  The  pbenylhydrazone 

yields  the  corresponding  xantho-salt  when '  treated  with  potassium 
hydroxide.  The  constitution  of  these  substances  is  an  argument  in 
favour  of  the  ketomethylenic  formula  for  comenic  acid.  H.  V.  S. 


4 : 6-Dinitrophenyl-l  : 3 - dipyridinium  Chloride  and  4:6- 
Dinitro-3  aminopyridinium  Chloride.  Theodor  Zincke  and  G. 
Weisspfenning  (J.  pr.  Chem.,  1912,  [ii],  85,  207 — 210.  Compare 
Abstr.,  1910,  i,  585). — When  4 :  6-dinitro-l  :  3-dipyridinium  chloride 
is  heated  for  five  minutes  with  aniline  in  alcoholic  solution,  it  is 
converted  into  4  :  6-dinitro-3-aminophenylpyridinium  chloride  and  the 
previously-described  dianilide,  NPhICH‘CflICR*CHICH*NHPh,  only 
one  of  the  pyridine  groups  being  removed.  The  further  action  of 
aniline  on  4 : 6-dinitro-3-aminophenyIpyridinium  chloride  results  in 
the  removal  of  the  second  pyridine  group  with  the  formation  of  the 
dianilide,  together  with  4  ;  6  -  dinitro  -  m  -  phenylenediamine,  which 
separates  from  glacial  acetic  acid  in  brownish-yellow  crystals,  m.  p. 
300°.  If  the  action  is  continued  for  three  to  four  hours,  the  dianilide 
disappears,  and  on  the  addition  of  hydrochloric  acid,  4  :  6-dinitro-l  :  3- 
diaminobenzene  hydrochloride  and  phenylpyridinium  chloride  (Abstr., 
1904,  i,  921)  are  obtained. 

The  successive  action  of  excess  of  2A-sodium  hydroxide  and  hydro¬ 
chloric  acid  on  an  aqueous  solution  of  dinitroaminophenylpyridinium 
chloride  yields  a  red,  crystalline  substance,  CuHJ0O5N4,  the  constitu¬ 
tion  of  which  is  represented  by  one  of  the  following  formulae. 


N02 

CH-OH 
NH2  '' 

NO  I  J  2  VH 

2\/  CH 

i  1 1 

N— -CH*CH 


NO, 


NO, 

2  CHO 

nh2  *,h 

i  i 

OH 
NH — ch:ch 


This  substance  decomposes  when  heated,  gives  a  reddish-violet 
coloration  with  alcoholic  potassium  hydroxide,  and  is  reconverted  by 
warm  concentrated  hydrochloric  acid  into  dinitroaminophenyl- 
pyridinium  chloride. 

The  interaction  of  dinitrophenyldipyridinium  chloride  and  phenyl- 
hydrazine  in  alcoholic  solution  yields  a  deep  black,  crystalline  substance y 
the  composition  of  which  is  represented  by  one  of  the  following 
formulae  : 

06H2(N02)2(N:CH-CH:CH-CH:CH-NH*NHPh)2. 

C6H2(N02)2(NH-0H:CH-CH:CH-CH:N-NHPh)2. 

The  same  compound  is  produced  by  the  action  of  phenylhydrazine 
on  the  blackish-green  substance,  C16H1406N4,  formed  from  dinitro- 
phenyldipyridinium  chloride  and  alkalis  (Abstr.,  1910,  i,  585). 

F.  B. 


Action  of  Hydrogen  Sulphide  on  Dinitrophenylpyridinium 
and  Dinitrophenyldipyridinium  Chlorides.  Theodor  Zincke 
and  G.  Weisspfenning  (J.  pr.  Chem.,  1912,  [ii],  85,  211 — 217). — 
The  action  of  hydrogen  sulphide  on  4  : 6-dinitrophenyl-l  :  3-dipyri- 
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NO., 


-S 


NO, 


C.H6N- 


I  I 


SH 


NO, 


C5H5NC1 

(II.) 


dinium  chloride  leads  to  the  removal  of  one  of  the  pyridine  groups 
and  the  formation  of  a  thiobetaine  anhydride  (I),  similar  in  constitution 
to  the  anhydride  previously  described  (Abstr.,  1910,  i,  585).  The 
thiobetaine  anhydride  exists  in  two  forms,  an  orange-red  modification, 

containing  1H20,  obtained  by  passing 
JsT0o  hydrogen  sulphide  into  an  aqueous 
solution  of  the  pyridinium  chloride, 
and  a  dark  red  form,  which  crystallises 
in  leaflets  and  explodes  on  heating. 
The  latter  modification  is  produced  by 
(1)  the  action  of  hydrogen  sulphide  on 
(!•)  (II.)  a  90%  alcoholic  solution  of  the  pyridi¬ 

nium  chloride,  and  (2)  by  dissolving 
the  orange-red  variety  in  concentrated  hydrochloric  acid  and  diluting 
the  solution  with  water.  The  anhydride  forms  salts,  which  are 
instantly  decomposed  by  water ;  the  hydrochloride  (II),  prepared  from 
the  anhydride  and  hydrogen  chloride  in  alcoholic  solution,  crystallises 
in  white  needles  ;  the  platinichloride  is  also  described.  The  anhydride 
is  converted  by  successive  treatment  with  aqueous  alkalis  and  acetic 
acid  into  an  orange,  crystalline  substance ,  probably 

sh-c6h2(no2)2*n:ch-ch:ch-ch:ch-oh. 

A  similar  removal  of  the  pyridine  group  takes  place  by  the  action 
of  hydrogen  sulphide  on  2  : 4-dinitrophenylpyridinium  chloride  in 
aqueous  solution,  the  product  in  this  case  consisting  of  2  :  4-dinitro- 
phenylmercaptan,  accompanied  by  a  small  amount  of  2  :  2' :  4  :  4'(?)-tetra- 
nitrodiphenyl  sulphide.  The  latter  compound  forms  the  main  product 
when  the  hydrogen  sulphide  is  replaced  by  sodium  sulphide,  or  the 
action  carried  out  in  alcoholic  solution.  F.  B. 


Trinitrophenylpyridinium  Chloride.  Theodor  Zincke  (J.  pr. 
Chem.,  1912,  [iij,  85,  217 — 221.  Compare  Busch  and  Kogel,  this  vol., 
i,  50). — 2  :  4  :  6-Trinitrophenylpyridinium  chloride  is  best  prepared  by 
the  interaction  of  picryl  chloride  and  pyridine  in  ethereal  solution. 
It  has  m.  p.  128 — 129°  {decomp.),  and  is  resolved  by  alcoholic 
hydrogen  chloride  at  100u  into  its  components  ;  the  yellow,  crystalline 
platinichloride ,  (C11H706N4Cl)2PtCl6,  has  m.  p.  255°  (decomp.). 

On  successive  treatment  with  hydrogen  sulphide  and  hydrochloric 
acid,  it  yields  a  substance,  which  crystallises  in  dark  violet  leaflets  of 
a  metallic  lustre.  It  reacts  with  aniline,  forming  the  dianilide, 
ClYH16N2,  previously  described  (Abstr.,  1904,  i,  921). 

The  i p-base,  CnH807N4,  obtained  by  the  action  of  alkalis,  forms 
brown  crystals,  m.  p.  190 — 193°  (decomp.),  yields  a  sodium  salt,  and 
is  converted  by  acetic  and  hydrochloric  acids  into  picramide  and  the 
original  pyridinium  salt.  F.  B. 

Conversion  of  Oxindole  into  Coumaran-l-one.  Charles 
Marschalk  ( Ber .,  1912,  85,  582 — 585). — Oxindole  has  been  trans¬ 
formed  into  coumaran-l-one  by  heating  it  with  barium  hydroxide  in 
aqueous  solution  at  150°,  converting  the  resulting  barium  o-amino- 
phenylacetate  (Baeyer  and  Comstock,  Abstr.,  1883,  1130)  by  means  of 
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the  diazo-reaction  into  o-hydroxyphenylacetic  acid,  and  removing 
water  from  the  latter  compound  by  distillation.  The  diazotisation  is 
accomplished  by  the  addition  of  an  aqueous  solution  of  the  barium  salt 
and  sodium  nitrite  to  cold  dilute  sulphuric  acid. 

Oxindole  is  readily  prepared  by  the  reduction  of  isatin  with  sodium 
hyposulphite  to  dioxindole  and  subsequently  reducing  this  by  means 
of  sodium  amalgam  in  aqueous  alcoholic  solution.  Dioxindole  has 
in.  p.  167 — 168°,  and  not  180°  as  given  by  Baeyer  and  Knop  ( Annalen , 
1866,  140,  11).  When  dbsolved  in  aqueous  sodium  hydroxide  and 
the  solution  treated  with  alcohol,  it  yields  a  crystalline  sodium  salt, 
which,  however,  is  two  unstable  to  be  isolated,  is  converted  by  dilute 
sulphuric  acid  into  dioxindole,  but  is  apparently  different  from  the 
sodium  salt  obtained  by  Baeyer  and  Knop  by  reducing  isatin  with 
sodium  amalgam.  F.  B. 

Some  New  Derivatives  of  Carbazole.  Bruno  Lew  ( Monatsh ., 
1912,33,  177 — 184). — It  has  been  discovered  that  the  high  temperature 
(170 — 190°)  used  by  Graebe  and  von  Adlerskron  (Abstr.,  1880,  660)  in 
the  preparation  of  methyl-  and  ethyl-carbazole  was  unnecessary,  and 
that  potassium  carbazole  reacts  with  methyl  iodide  almost  quantita¬ 
tively  at  the  ordinary  temperature.  In  extending  the  reaction  to  other 
alkyl  halides,  it  is  found  that  the  velocity  of  the  reaction  decreases  as 
the  series  is  ascended,  and  also  that  the  normal  alkyl  halides  give  a 
greater  reaction  velocity  than  the  branched  ones.  Although  no 
exact  measurements  were  made,  allyl  iodide  and  benzyl  chloride  were 
found  to  react  much  more  readily  than  ethyl  iodide. 

n -Propylcarbazole  was  obtained  by  the  reaction  of  the  iodide  with 
potassium  carbazole  on  the  water-bath ;  it  forms  needle  crystals,  m.  p. 
50°,  and  gives  a  picrate,  m.  p.  98°. 

iso  Propylcarbazole,  obtained  similarly,  has  m.  p.  120°,  and  gives  a 
picrate ,  m.  p.  143°. 

n -Butylcarbazole  forms  needles,  m.  p.  58°,  and  gives  a  picrate, 
m.  p.  89°.  sec,- Butylcarbazole  is  an  oil,  which  gives  a  picrate ,  m.  p. 
64°.  iso  Butylcarbazole  is  also  an  oil ;  the  picrate  has  m.  p.  177°. 

isoAmylcarbazole  is  an  oil ;  the  picrate  has  m.  p.  85°.  sec.-Amyl- 
carbazole  is  also  an  oil  ;  m.  p.  of  picrate,  93°. 

Allylcarbazole,  obtained  by  reaction  at  room  temperature,  crystallises 
in  colourless  rhombs,  m.  p.  56°;  the  picrate  has  m.  p.  86°. 

Benzylcarbazole,  also  prepared  at  the  ordinary  temperature,  forms 
colourless  needles,  m.  p.  114° ;  m.  p.  of  picrate,  105°. 

Triphenylmethylcarbazole,  obtained  by  reaction  of  triphenylmetbyl 
chloride  and  potassium  carbazole  in  boiling  benzene,  forms  rhombic 
crystals,  m.  p.  245°.  D.  F.  T. 

Thioamid.es.  IV.  Action  of  Hydrogen  Sulphide  on 
Nitrogen-substituted  Aminoacetonitriles.  Treat  B.  Johnson 
and  Gerald  Burnham  {Amer.  Chem.  J.,  1912,  47,  232 — 242). — In  an 
earlier  paper  (Abstr.,  1911,  i,  712)  it  has  been  shown  that  aminoaceto- 
nitrile  reacts  with  hydrogen  sulphide  to  form  the  corresponding 
thioamide,  which  is  unstable  and  undergoes  condensation  in  alcoholic 
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solution  with  production  of  thioglycylglycinethioamide.  This  thio- 
polypeptide  is  also  unstable,  and  becomes  converted  into  dithio- 
piperazine.  The  present  investigation  was  undertaken  in  order  to 
ascertain  whether  thioamides  of  W-substituted  amino-acids  of  the  type 
R'NH*CH2'CS*NH2  would  undergo  similar  transformations.  It  has 
been  found  that  phenylaminoacetonitrile,  jo-tolylaminoacetonitrile, 
anisoylaminoacetonitrile,  hippuronitrile,  carbethoxvaminoacetonitrile, 
and  carbamidoace  to  nitrile  all  combine  smoothly  with  hydrogen 
sulphide  at  the  ordinary  temperature  to  form  the  corresponding 
thioamides,  which  are  stable  compounds,  and  can  be  heated  with 
alcohol  without  undergoing  any  change.  When  these  thioamides  are 
heated  above  their  m.  p.’s  they  suffer  decomposition,  but  without 
producing  a  thiopolypeptide  derivative  or  dithiopiperazine. 

Hippurothioamide,  C6H5,CO,NH,CH2,OS*NH2,  m.  p.  150°  (decomp.), 
crystallises  in  transparent  blocks,  and  reacts  with  bromoacetophenone 
with  production  of  A-phenyl-2-benzoylaminomethylthiazole, 

pii _ a 

yph.N>c'CH!-NHBz, 

m.  p.  148°,  which  forms  rosettes  of  needles. 

Carbethoxyamiuoacctothioamide,  C02Et*NH*CH2,CS*NH2,  m.  p.  118°, 
crystallises  in  rectangular  blocks,  and  condenses  with  bromoaceto¬ 
phenone  to  form  k-phenyl-2-carbethoxyaminomethylthiazole, 

Upb-N>C‘CH2‘NH'C°*Et' 

m.  p.  59 — 61°,  which  crystallises  in  prisms,  and  yields  an  unstable 
hydrobromide.  When  this  hydrobromide  is  heated  with  hydrobromic 

acid,  it  is  converted  into  i-phenyl-2-aminomethylthiazole  hydrobromide, 
nu _ □ 

CPh  'CH2-NH2,2HBr,  m.  p.  253°  (decomp.). 

Anisoylaminoacetonitrile,  OMe*C6H4,CO*HH,CH2,ON,  m.  p. 
153 — 154°,  prepared  by  treating  an  aqueous  solution  of  aminoaceto- 
nitrile  sulphate  with  anisoyl  chloride  and  potassium  hydroxide,  forms 
thin,  transparent  plates.  Anisoylaminoacetothioamide, 
OMe*C6H4-<JU-NH-CH2*CS-NH2, 
m.  p.  189°  (decomp.),  crystallises  in  slender  prisms. 

Anilinoacetothioamide,  NHPh’CH^CS’NH^,  m.  p.  166°  (decomp.), 
forms  stout  blocks. 

p-Toluidinoacetothioamide,  CgB^Me’NH'CH^CS'NH^,  m.  p.  152°, 
crystallises  in  rhombic  plates  or  tabular  prisms,  and  reacts  with 
bromoacetophenone  to  form  i-phenyl-2-p-toluidinomethylthiazole, 

r*  LT _ Q 

Upk^^C’CH^NH'CgH.jMe,  m.  p.  110 — 111°,  which  crystallises  in 

prisms.  When  /?-toluidinoacetonitrile  is  heated  with  phenylthio- 
carbimide,  2-thio  -  5  - phenylthiocarbamido  - 1  -  phenyl  -  3  -  p -tolyldihydro- 

NPh’CS 

glyoxaline,  NHPh’CS’NH'C^T  „  I  „  ,  m.  p.  201c,isproduced, 

Oil  Vg£j.^Jj(L6 

which  crystallises  in  bright  yellow  needles. 

Carbamidoacetothioamide,  NH2*CO,NH*CH2*CS*NH2,  m.  p. 
190 — 191°  (decomp.),  forms  colourless  prisms,  and  condenses  with 
bromoacetophenone  with  formation  of  k-phenyl-2-carbamidomethyl- 
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thiazole ,  |Jp^  m.  p.  190°,  which  crystallises 

in  slender  needles,  and  yields  a  hydrobromide,  m.  p.  214°  (decomp.). 

E.  G. 

Formation  of  1  : 3-Thiazines  from  Tbiocarbamide. 
William  J.  Hale  and  Harvey  C.  Brill  (< J .  Amer.  Ckem.  Soc.,  1912, 
34,  295 — 300). — In  an  earlier  paper  (this  vol.,  i,  216)  it  has  been 
shown  that  carbamide  condenses  with  nitromalonaldehyde  with 
formation  of  5-nitro-2-hydroxypyrimidine.  It  has  now  been  found 
that  the  condensation  of  thiocarbamidejwith  nitromalonaldehyde  takes 
place  in  an  entirely  different  manner. 

When  thiocarbamide  and  nitromalonaldehyde  are  allowed  to  react 
in  aqueous  solution  in  presence  of  a  very  small  quantity  of  sodium 
hydroxide  or  diethylamine,  the  monothioureide  of  the  aldehyde  is 
produced.  If  piperidine  is  used  as  the  condensing  agent,  however, 
5-nitro-2-imino-l  :  3-thiazine  separates,  whilst  a  small  amount  of  the 
thioureide  remains  in  the  mother  liquor. 

Nitromalonaldehyde  monothioureide, 

nh:c(sh)-n:ch-ch(no2)  -cho, 

m.  p.  206 — 207°  (corr.),  crystallises  in  lustrous,  yellow  leaflets,  and  is 
readily  desulphurised  by  treatment  with  basic  lead  acetate  solution  or 
mercuric  oxide ;  its  potassium  salt  forms  reddish-brown  crystals;  the 
lead  salt  was  also  prepared.  The  methyl  ether ,  m.  p.  78 — 79°  (corr.), 
obtained  by  the  action  of  methyl  sulphate  on  an  aqueous  solution  of 
the  potassium  salt,  forms  yellow  plates.  Phenylhydrazine  acetate 
reacts  with  the  thioureide  with  formation  of  the  phenylhydrazone. 
When  the  thioureide  is  suspended  in  alcohol  and  piperidine  added,  it 
is  transformed  into  5-nitro-2-imino~l  :  3-thiazine. 

5-Nitro-2-imino-  \  :  3-thiazine,  H,  m.  p. 

151 — 152°  (corr.),  crystallises  in  long,  yellow  needles,  and  is  not 
affected  when  boiled  with  an  alkaline  solution  of  lead  acetate  or  with 
mercuric  oxide.  Phenylhydrazine  and  aniline  do  not  have  any  effect 
on  the  compound,  but  benzonesulphonyl  chloride  reacts  with  it  to 
form  a  yellow  mass,  thus  establishing  the  presence  of  the  imino-group. 
By  the  action  of  acetic  anhydride,  it  is  converted  into  the  acetyl 

derivative,  NOg’C^Q^.^^ClNAc,  m.  p.  141°  (corr.).  E.  G. 

A  Peculiar  Auxochrome  Action.  Walter  Konig  (Verb.  Ges. 
deut.  Naturforsch.  Aerzte,  1912,  ii,  [1],  221 — 223). — The  colour  of 
the  pyridine  dyes,  obtained  from  pyridine  and  primary  or  secondary 
amines,  is  not  satisfactorily  accounted  for  by  the  usual  formula : 
NRB'-CH:CH-CH:CH-CH:NC1RR\  The  yellow  colour  of  the 
simplest  representative,  obtained  from  methylaniline,  becomes  more 
green  when  the  side-chain  is  lengthened  by  saturated  alkyl  groups,  or 
when  an  ortho-substituent  is  introduced  into  the  benzene  ring.  On 
the  other  hand,  cyclic  secondary  amines,  such  as  tetrahydroquinoline 
or  dihydroindole,  change  the  colour  to  red.  These  changes  are 
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accounted  for  if  one  "or  other  of  the  following  formulae  is  used, 
involving  subsidiary  valencies  : 


Cl  H 


/r  x  HC 
(I.)  II 

v  '  HC 


CH 

CH-NRR' 


N 

/\ 

it  ft' 


CH 

/TT  x  HC  CH 
(II.)  1 1  i 

v  '  HC  CH-NRR' 

\/X 

N  Cl 


It  R' 


In  accordance  with  Kaufmann’s  hypothesis,  the  subsidiary  valency 
indicated  by  the  dotted  line  should  shift  the  colour  more  towards  red 
the  stronger  it  is.  This  is  explained  by  a  comparison  with  Kaufmann's 
views  on  benzene  compounds.  C.  H.  D. 


Optically  Active  Hydrazino-acids.  August  Darapsky  (Verb. 
Ges.  deut.  Naturforsch.  Aerzte,  1912,  ii,  [1],  215 — 216). — Hydrazino- 
acids  of  the  formula  NH2*NH*CHR*C02H  have  only  been  obtained 
in  the  racemic  form  by  Traube  (Abstr.,  1896,  i,  340)  and  Thiele 
(ibid.,  341)  The  author’s  simpler  method  of  preparation  (Cham.  Zeit., 
1910,  34,  1280)  allows  of  the  preparation  of  the  active  modifications. 

1-j Hydrazinophenylacetic  acid,  NH2*NH'CHPh*C02H,  prepared  from 
the  d-chloro-acid  and  hydrazine  hydrate,  jhas  [a]^0  -  157’80  in  2-7% 
solution  in  W/l-hydrochloric  acid ;  the  d- acid,  prepared  from  the 
Z-chloro-acid,  has  [a]n  +  158 '0°.  The  rotation  is  nearly  the  same  as 
that  of  the  analogous  amino-acid  ( ±  157 ’9°)  and  of  the  hydroxy-acid 
(mandelic  acid,  +  157°).  d-  and  ^-Hydrazinophenylacetic  acids  crystallise 
from  water  in  silvery  leaflets,  m.  p.  183 — 184°  (racemic  compound, 
188 — 189°).  Condensation  with  benzaldehyde  yields  active  benzylidene 
compounds,  crystallising  from  dilute  alcohol  in  slender  needles,  m.  p. 
136 — 138°,  whilst  the  racemic  compound  has  m.  p.  150°.  The 
rotatory  power  is  [a]n±  166 *5°  in  acetone,  2'5%  solution.  It  has  not 
been  found  possible  to  resolve  the  racemic  compounds.  C.  H.  D. 


Reduction  of  Aromatic  Aldazines.  Theodor  Curtius  (J.  pr. 
Chem.,  1912,  85,  [ii],  137 — 188). — A  continuation  of  previous  work 
(this  vol.,  i,  137). 

[With  Fritz  Mayer.] — 2  :  4 -Dimethylbenzylhydrazine, 
C6H3Me2-CH2-NH-NH2, 

is  obtained  as  a  colourless,  viscid  liquid,  b.  p.  136 — 137°/13  mm.,  by 
distilling  the  monohydrochloride  (Abstr.,  1900,  i,  610)  with  calcium 
oxide  under  diminished  pressure.  It  is  very  unstable,  giving  off 
nitrogen  when  kept,  and  is  much  less  basic  than  the  lower  homologues 
previously  described  (Abstr.,  1901,  i,  573)  ;  its  dihydrochloride,  m.  p. 
164°,  loses  hydrogen  chloride  very  readily,  and  is  almost  completely 
resolved  into  the  monohydrochloride  by  crystallisation  from  alcohol. 
The  sulphate ,  microscopic  crystals,  m.  p.  163°,  oxalate ,  m.  p.  192°,  and 
picrate,  lustrous,  yellow  needles,  m.  p.  148°,  are  described. 
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On  exposure  to  air,  it  is  oxidised  to  2  :  4  dimethylbenzaldehyde- 
2  :  4-dimethylbenzylhydrazone,  m.  p.  78°  (Abstr.,  1900,  i,  610);  the 
oxidation  may  also  be  effected  by  heating  the  hydrochloride  with 
mercuric  oxide  and  alcoholic  sodium  hydroxide.  When  heated  with 
dilute  hydrochloric  acid,  it  yields  2 : 4- dimethylhenzyl  chloride , 
C6H3Me2,CH2Cl,  a  colourless,  viscid  liquid,  b.  p.  103 — 104°/ 19  mm., 
having  a  pleasant  aromatic  odour.  The  dibenzoyl  derivative, 
C6H3Me2*CH2*N2HBz2,  crystallises  in  short,  colourless  columns, 
m.  p.  169 — 170°;  the  diacetyl  derivative,  C^gH^gC^N^  forms  colourless 
leaflets,  m.  p.  129°. 

2  :  4-Dimethylbenzylhydrazine  hydrochloride  reacts  with  potassium 
cyanate  in  aqueous  solution,  yields  2 :  i-dimethylbenzylsemicarbazide, 
CgH3Me2*CH2*N(NH2)*CO*NH2,  columnar  crystals,  m.  p.  162°,  and 
with  phenylthiocarbimide  and  alcoholic  potassium  hydroxide,  yielding 
phenyl-2  :  i-dimelhylbenzylthiosemicarbazide, 

C6H3Me2-CH2*N(NH2)*CS*NHPh, 
which  crystallises  in  short,  colourless  columns,  m.  p.  138’5°. 

a-2  :  i-Dimethylbenzylhydrazono propionic  acid  is  obtained  as  a  yellow 
oil  by  the  interaction  of  the  hydrochloride,  sodium  acetate,  and  pyruvic 
acid  in  aqueous  solution. 

a-Nitroso-a- 2  :  i-dimethylbenzylhydrazme,  C6H3Me2*CHr2'N(NO),,NH'2, 
prepared  from  the  hydrochloride  and  sodium  nitrite,  crystallises  in 
colourless  leaflets  or  needles,  m.  p.  60*5°;  it  reacts  with  2  :  4-dimethyl- 
benzaldehyde,  yielding  2  :  4-dimethylbenzaldehyde-2  :  4-dimethylbenzyl- 
nitrosohydrazone  ( loc .  cit.),  and  when  heated  at  80°  with  10%  sulphuric 
acid  is  converted  into  2  :  i-dimethylbenzylazoimide,  C6H3Me2'CH2'N3. 
This  forms  a  colourless  liquid,  b.  p.  114°/15  mm.,  and  is  stable 
towards  alkalis  ;  it  is  hydrolysed  by  20%  sulphuric  acid  to  hydrazoic  acid 
and  2  : 4-dimethylbenzyl  alcohol,  small  quantities  of  ammonia,  2  :  4- 
dimethylbenzaldehyde,  2 : 4-dimethylbenzylamine,  and  w-4-xylidine 
being  produced  simultaneously. 

When  heated  with  ethyl  acetoacetate,  2  : 4-dimethylbenzylhydrazine 
yields  ethyl  ft-2  :  4 -dimethylbenzylaminocrotonate, 

C6H3Me2-CH2-NH -CMe:CH-C02Et, 
colourless  leaflets,  m.  p.  85°,  together  with  an  oil,  consisting  probably 
of  ethyl  /3-aminocrotonate.  The  formation  of  these  two  substances  is 
considered  to  be  due  to  the  reduction  of  the  hydrazine  base  by  ethyl 
acetoacetate  to  ammonia  and  2  :  4-dimethylbenzylamine,  which  then 
react  with  the  ester  to  form  ethyl  /3-aminocrotonate  and  ethyl 
/?-2 : 4-dimetbylbenzylaminocrotonate  respectively. 

3-Phenyl-l-op-dimethylbenzyl-5-pyrazolone, 

PIT  *PO 

6Fh=N>N-CH‘-°«H^’ 

prepared  by  heating  the  hydrazine  base  with  ethyl  benzoylacetate, 
crystallises  in  colourless  needles,  m.  p.  162°,  dissolves  in  both  acids 
and  alkalis,  and  combines  with  j9-toluenediazonium  sulphate  to  form  a 
scarlet-red  azo-dye ;  its  solution  in  aqueous  ammonia  gives  sparingly 
soluble,  crystalline  precipitates  with  nickel,  cobalt,  copper,  and  silver 
salts. 

±-Oximino-3-phenyl-l  -op- dimethylbenzyl-5  -  pyrazolone,  C18H1702N3, 
obtained  by  the  action  of  sodium  nitrite  on  the  preceding  compound  in 
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acetic  aci  1  solution,  crystallises  in  slender,  red  needles,  m.  p.  128° 
(decomp.).  On  treatment  with  silver  nitrate  it  forms  a  brownish- 
yellow  silver  salt,  which  becomes  green  when  warmed  with  glacial  acetic 
acid,  nd  then  has  the  composition  C18H1(503N3Ag.  The  latter  com¬ 
pound  decomposes  at  236°,  and  is  probably  the  silver  salt  of  4-m’fro- 
3-phenyl-l-op-dimethylbenzyl-5-pyrazolone. 

3- Phenyl-1 -0'p-dimethylbenzyl-2-methyl-5 -'pyrazolone,  prepared  from 
methyl  iodide  and  the  above-mentioned  phenyldimethylb  enzyl- 
pyrazolone,  is  a  brown  oil. 

3- Phenyl-1 -o-p-dimethylbenzyl-2-methyl-Q-pyridazinone, 

ch><cm.S>n'ch-'0‘h>,1»1. 

is  obtained  by  the  interaction  of  dimethylbenzylhydrazine  hydro¬ 
chloride,  sodium  acetate,  and  lsevulic  acid  in  aqueous  solution ;  it  has 
m.  p.  79-5°. 

[With  Hartwig  Franzen.] — aa-Di-2:  4  :5 -trimethylbenzylhydrazine, 
NH2*N(CH2*C6H2Me3)2,  prepared  from  the  hydrochloride  (Abstr., 
1901,  i,  293)  and  sodium  hydroxide  in  aqueous  alcoholic  solution, 
crystallises  in  white  needles,  m.  p.  75°,  and  forms  a  sulphate,  needles, 
m.  p.  151°;  nitrate,  leaflets  or  needles,  m.  p.  118°  (decomp.),  and 
platinichloride,  m.  p.  95°  (decomp.).  It  reacts  with  acetone,  yielding 
acetonedi- 2  :  4  :  5-trimethylbenzylhydrazone, 

CMe2:N-N(CH2*C6H2Me3)2, 

crystallising  in  small  needles,  m.  p.  132°,  and  with  isobutaldebyde  to 
form  isobutaldehydedi-2  :  4  :  5-trimethylbenzylhydrazone,  C24H34N2,  m.  p. 
112°.  When  heated  with  acetic  anhydride,  it  yields  a  diacetyl 
derivative,  C24H3202N2,  m.  p.  126°;  the  monobenzoyl  derivative, 
C27H32ON2,  has  m.  p.  129°. 

Di- 2  :  4  :  b-trimethylbenzylsemicarbazide, 

NH2-CO*NH-N(CH2-C6H2Me2)2, 

prepared  from  the  hydrochloride  and  potassium  cyanate  in  aqueous 
solution,  crystallises  in  needles  or  leaflets,  m.  p.  173°. 

aa-Di-2  :  4 :  5-trimethylbenzylhydrazine  forms  an  ethiodide, 

^'22^33^2^’ 

white  needles,  m.  p.  160°,  and  is  oxidised  by  mercuric  oxide  in  chloro¬ 
form  solution  to  di- 2  :  4  :  5-trimethylbenzyltetrazone, 

N(CH2-06H2Me3)2-N:N-N(CH2-C6H2Me3)2, 
which  forms  white  needles  or  leaflets. 

[With  Reinhold  Korte.] — p  -  Cuminaldazine,  prepared  from 
cuminaldehyde  and  hydrazine  sulphate,  has  m.  p.  111°  (compare 
Gattermann,  Abstr.,  1906,  i,  592).  On  reduction  with  sodium 
amalgam  in  alcoholic  solution  it  yields  pcuminaldehyde-p-cuminyl- 
hydrazone,  CgH^r/^CHIN'NH'CHg’CgH^Pr^,  which  crystallises 
in  small,  lustrous,  strongly  refractive,  yellowish-green  columns 
of  a  rhombic  habit,  m.  p.  75°  (decomp.).  The  hydrazone  is 
unstable,  becoming  oily  when  kept.  It  forms  a  benzoyl  derivative, 
C^RggONg,  m.  p.  78°,  and  a  m<raso-compound, 

C6H4Pr^- CH:  N(NO)  •  CH2- C6H4Pr^, 

crystallising  in  light  yellow,  felted  needles,  m.  p.  59°.  When  heated 
in  alcoholic  solution,  the  nitroso-compound  is  converted  into 
cuminaldazine. 


VOL.  CII.  1. 


y 


i  310 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


s-Di-ip-cuminylhydrazine,  N2H2(C6H4Pr£)2,  obtained  by  the  pro¬ 
longed  reduction  of  cuminaldazine  with  sodium  amalgam  and  alcohol, 
forms  a  white,  wax-like  mass,  which  rapidly  decomposes  the  hydro¬ 
chloride  crystallises  in  hexagonal  plates,  m.  p.  217°  (decomp.),  the 
diacetyl  derivative,  C24H3202N2,  in  large,  rhombic  columns,  m.  p.  71°. 
The  dinitroso- derivative,  N2(NO)2(CcH4Pr^)2,  forms  small  tufts  of 
yellow  needles,  m.  p.  59°,  and  when  heated  in  alcoholic  solution 
yields  the  above-mentioned  jo-cuminaldehydenitroso-jo-isopropylbenzyl- 
hydrazone,  together  with  cuminaldazine  and  di-p-cuminylidene- 
di-p-cumi  nyldihydrotetrazone, 

N2(CH2:C6H4Pr^)2<N:CH*C6H4Pr^)2, 
m.  p.  194°.  The  formation  of  the  latter  compound  is  considered  to  be 
due  to  the  intermediate  formation  of  p-cuminaldehyde-p-cuminyl- 
hydrazone,  which  is  then  oxidised  by  the  nitrous  acid,  produced 
by  the  hydrolysis  of  the  corresponding  nitrosohydrazone,  but 
all  attempts  to  prepare  the  tetrazone  by  oxidising  y>-cuminyl- 
hydrazone  with  mercuric  oxide  in  alcoholic  or  benzene  solution  proved  un¬ 
successful,  the  sole  product  of  the  oxidation  consisting  of  cuminaldazine. 

p  -  Cuminylhydrazine,  C6H4Pr0,#CH2*NH*NH2,  obtained  in  the 
form  of  its  hydrochloride  (slender  needles,  m.  p.  199°,  with  previous 
sintering  at  143°)  by  hydrolysing  p-cuminaldehyde  -  p  -  cuminyl- 
hydrazone  with  dilute  hydrochloric  acid,  has  m.  p.  46° ;  it  is  very 
unstable,  and  rapidly  loses  nitrogen  at  the  ordinary  temperature.  The 
m'tfroso-compound,  C6H4Pr^’CH2*N(NO),NH2,  forms  very  slender,  felted 
needles,  m.  p.  63°,  and  when  heated  with  10%  sulphuric  acid  is  converted 
into  p -cuminylazoimide,  CgH^Pr^CHg’Ng,  a  pale  yellow  oil,  b.  p. 
118°/23  mm.,  which  is  stable  towards  alkalis,  but  is  decomposed  by 
40%  sulphuric  acid  with  the  evolution  of  nitrogen ;  hydrazoic  acid  is 
not  produced. 

[With  Hermann  Wewer]. — ra-Chlorobenzaldazine,  m.  p.  141°(compare 
Curtius  and  Melsbach,  Abstr.,  1910,  i,  508),  is  reduced  by  zinc  dust 
and  glacial  acetic  acid  in  alcoholic  solution  to  di-m-chlorobenzylamine. 
This  crystallises  from  alcohol  in  small  needles,  m.  p.  112°,  and  is 
identical  with  Berlin’s  “  /3-gechlortes  Bibenzylamin  ”  (Annalen,  1869, 
151,  141).  The  following  salts  of  the  amine  are  described  :  the  hydro¬ 
chloride,  m.  p.  227° ;  nitrate,  m.  p.  203° ;  platinichloride,  brown  needles, 
m.  p.  222°  (decomp.),  and  nitrite ,  lustrous,  white  needles,  m.  p.  133°. 

Di-va-chlorobenzylnitroaoamine,  N0,N(CH2*C6H4C1)2,  prepared  by 
boiling  an  alcoholic  solution  of  the  nitrite,  forms  clusters  of  yellowish- 
white  needles,  m.  p.  53°,  and  is  reduced  by  zinc  and  acetic  acid  in 
alcoholic  solution  to  di-m-chlorobenzylamine  and  aa-di-m-chlorobenzyl- 
hydrazine,  NH2*N(CH2*C6H4C1)2,  which  reacts  with  benzaldehyde, 
yielding  benzaldehyde-di-  m-chlorobenzylhydrazone, 
CHPh:N-H(CH2-C6H4Cl)2. 

This  crystallises  in  small,  yellow  needles,  m.  p.  66°,  and  is  hydrolysed 
by  hydrochloric  acid  to  benzaldehyde  and  aa-di-m-chlorobenzylhydrazine 
hydrochloride,  white  leaflets,  m.  p.  200°.  On  treatment  with  sodium 
nitrite  the  preceding  hydrochloride  yields  di-m-chlorobenzylamine 
nitrite. 

s-Di-m-chlorobenzylhydrazine,  N2H2(CH2*C6H4C1)2,  prepared  by 
reducing  m-chlorobenzaldazine  with  sodium  amalgam  and  alcohol, 
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crystallises  in  small,  white  needles,  m.  p.  43° ;  the  hydrochloride, 
yellowish- white  needles,  m.  p.  191°,  the  dibenzoyl  derivative,  m.  p.  88°, 
and  the  diacetyl  derivative,  m.  p.  73°,  are  described.  The  yellow 
witfroso-derivative,  N2(NO)2(CH2*C6H4Cl)2,  m.  p.  48°,  when  heated  in 
alcoholic  solution  is  converted  into  m-chlorobenzaldehydenitroso-m.- 
chlorobenzylhydrazone ,  C6H4G1*CH‘N,N(N0)*CH2,C6H4C1,  which  forms 
yellow  needles,  m.  p.  98°,  and  is  hydrolysed  by  hydrochloric  acid  to 
m-chlarobenzylhydrazine  hydrochloride ,  CfiH4Cl*NH*NH2,HCl, colourless 
needles,  m.  p.  134°.  F.  B. 

iV-Aminonaphthalimide  and  its  Derivatives.  Adriano 
Ostrogovich  and  M.  Mihailescu  ( Gazzetta ,  1911,  41,  ii,  757 — 807). 
— By  the  action  of  hydrazine  sulphate  on  naphthalic  anhydride  the 
authors  have  obtained  W-aminonaphthalimide, 
for  which  the  annexed  symmetrica]  formula  is 
to  be  adopted  in  view  of  the  reactions  of  the 
N*NH2  substance  described  below.  The  same  sub¬ 
stance  is  obtained  when  naphthalimide,  or  even 
naphthalic  acid,  is  taken  instead  of  naphthalic 
anhydride. 

lA-Aminonaphthalimide  is  obtained  by  treating  a  boiling  solution  of 
naphthalic  anhydride  in  glacial  acetic  acid  with  a  boiling  aqueous 
solution  of  hydrazine  sulphate  and  sodium  acetate.  Ebullition  is 
continued  for  a  few  minutes,  and,  on  cooling,  the  imide,  C12H802N2,  is 
deposited  in  long,  lemon-yellow  needles,  m.  p.  262°  after  recrystallisa¬ 
tion.  The  same  substance  is  obtained  by  heating  hydrazine  sulphate 
and  sodium  acetate  with  a  solution  of  naphthalimide  in  aqueous  glacial 
acetic  acid  for  some  hours  in  a  sealed  tube  at  200 — 220°.  The  imide 
can  also  be  prepared  by  boiling  hydrazine  sulphate  (or,  better,  hydro¬ 
chloride)  with  a  solution  of  naphthalic  acid  in  aqueous  potassium 
hydroxide.  W-Aminonaphthalimide  is  a  stable  substance,  which  sub¬ 
limes  unchanged  and  is  not  attacked  by  boiling  concentrated  acids 
or  alkalis.  It  dissolves  in  boiling  concentrated  alkalis,  however,  and 
is  reprecipitated  by  carbon  dioxide,  but  the  solution  is  not  to  be 
ascribed  to  the  production  of  a  metallic  derivative.  The  sulphate  is 
obtained  in  tabular,  colourless  crystals  by  adding  concentrated 
sulphuric  acid  to  a  solution  of  the  base  in  glacial  acetic  acid  ;  it  is 
stable  only  in  the  presence  of  sulphuric  acid  of  sufficient  concentration. 
The  hydrochloride  forms  small,  colourless  needles,  and  is  immediately 
hydrolysed  by  traces  of  moisture.  The  platinichloride , 
(C12H802N2)2,H2PtCl6, 

is  an  orange-yellow,  crystalline  powder.  The  picrate, 

forms  orange-yellow  needles,  m.  p.  192°.  When  treated  with  sodium 
nitrite  in  the  presence  of  glacial  acetic  acid,  W-aminonaphthalimide 
yields  naphthalimide,  identical  with  that  of  Jaubert  (Abstr.,  1895, 
i,  239),  and  nitrous  oxide  is  evolved.  With  sodium  hypobromite, 
W-aminonaphthalimide  yields  naphthalimide  according  to  the  equation : 

2C12H802N2  +  NaOBr  =  NaBr  +  H20  +  N2  +  2C12H702N. 

W-Aminonaphthalimide  yields  acyl  derivatives,  for  the  convenient 
naming  of  which  the  author  proposes  the  term  naphthalimyl  to  denote 

VOL.  Oil.  i. 


v>C(X 


-CO 


z 


i.  312 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  group  C10H6<^>N-. 


For  these  derivatives  the  two  tautomeric 


forms  R*NTI*CO*R'  and  R*NIC(OH)*R'  are  possible,  but  the  enolic 
formula  is  excluded,  because  the  substances  give  no  coloration  with 
ferric  chloride.  Formyl-^ -aminonaphtkalhnide , 

c12h6o2:n-nh-cho, 

is  obtained  by  heating  W-aminonaphthalimide  with  formamide  at  140° 
for  about  an  hour ;  it  forms  almost  colourless,  prismatic  crystals, 
m.  p.  245 — 246°.  It  is  a  very  stable  substance,  which  dissolves 
unchanged  in  cold,  strong  acids  or  alkalis,  and  is  hydrolysed 
only  when  these  solutions  are  boiled.  Acetyl-'N -aminonaphthcdimide, 
C12H602N2H*Ac,  obtained  by  boiling  W-aminonaphthalimide  with  an 
excess  of  acetic  anhydride,  crystallises  in  colourless  needles,  m.  p. 
260 — 261°;  in  stability  it  resembles  the  formyl  derivative.  Benzoyl- 
H-aminonaphthalimide,  C12H602N2HBz  (from  benzoic  anhydride), 
forms  colourless  needles,  which  begin  to  soften  at  280°  and  melt  at 
290 — 291°,  and  is  also  very  stable  towards  acids  and  alkalis. 

W-Aminonaphthalimide  reacts  with  the  anhydrides  of  dibasic  acids, 
giving,  in  the  case  of  phthalic  and  naphthalic  anhydrides,  the  corre¬ 
sponding  imide,  one  molecule  of  water  being  eliminated ;  succinic, 
maleic,  and  citraconic  anhydrides  yield  amic  acids,  from  which  the 
imides  may  be  obtained  by  dehydration.  N -Naphthalimidosuccinamic 
acid  (termed  IS  -naphthalimylsuccinamic  acid  by  the  author), 

c12h6o2:n-nh-co*ch2-ch2-co3h, 

obtained  by  the  interaction  of  A-aminonaphthalimide  and  succinic 
anhydride,  either  in  the  warm  or  at  the  ordinary  temperature,  forms 
acicular  crystals,  m.  p.  213°  (with  evolution  of  gas,  presumably  steam). 
When  it  is  boiled  with  glacial  acetic  acid  or  heated  at  180°  in  a 
current  of  dry  air,  'N-naphthalimidosuccinimide, 

c12h6o2:n-n:o4h4o2, 

is  produced ;  it  is  a  white,  crystalline  powder,  which  begins  to  ball 
together  towards  260°,  and  melts  at  272 — 273°.  This  imido  may  be 
reconverted  into  the  acid  by  dissolving  it  in  dilute  potassium  hydroxide 
and  adding  a  slight  excess  of  dilute  acetic  acid  or  hydrochloric  acid. 

JA-Naphthalimidomaleinamicacid,  C12H6O2IN*NH*CO*0HICH*CO2H, 
is  a  white,  microcrystalline  powder,  m.  p.  205°  (decomp.).  It  is 
probably  the  c*Vform,  because  it  does  not  absorb  bromine,  and  it  does 
yield  an  imide.  The  ammonium  salt  and  the  silver  salt,  C16H906N2Ag, 
were  prepared.  'R-Naphthalimidomaleinimide,  C12H602’.N*NIC4H202, 
is  obtained  with  some  difficulty ;  it  is  necessary  to  boil  the  acid  for 
some  minutes  with  a  large  excess  of  acetyl  chloride.  It  forms  minute, 


acicular,  colourless  crystals,  m.  p.  118 — 120°;  if  the  heating  is  con- 

_  tinued,  it  resolidifies  at  150°  and  melts  again  at 

9® — 9^  215°.  The  authors  suppose  that  the  treatment 
C12H602’.N*N’.C  CO  with  acetyl  chloride  yields  the  unsymmetrical 
\/  imide  (annexed  formula),  which  when  heated 
'O  above  its  melting  point  is  transformed  into  the 
symmetrical  imide ;  in  one  preparation  this 
isomeride  was  obtained  direct,  crystallising  in  small,  colourless  needles, 
m.  p.  240°.  A-Naphthalimidomaleinimide  gives  Piutti’s  reaction  (with 
sodium  methoxide  or  ethoxide)  for  substituted  unsaturated  imides. 
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N -Naphthcdimidocitraconamic  acid,  f\2H602IN*NH*C5H50g,  forms 
colourless,  prismatic  crystals.  Like  the  corresponding  maleinamic  acid, 
it  dissolves  in  alkalis,  and  is  reprecipitated  by  dilute  hydrochloric  acid 
or  sulphuric  acid,  but  not  b}r  acetic  acid.  The  ammonium  and  silver 
salts  were  prepared.  N - Eaphthalimidocitraconimide, 

c12h6o2:n-n:c5h4o2, 

is  obtained  by  heating  the  acid  for  some  time  at  140°,  or  by  boiling  it 
with  glacial  acetic  acid.  On  heating  it  begins  to  soften  at  250°,  and 
melts  at  254 — 255°.  The  imide  can  also  be  obtained  by  boiling 
A-aminonaphthalimide  with  an  excess  of  citraconic  anhydride.  It 
gives  Piutti’s  reaction. 

lH-Naphthalimidophthalimide,  C12H602!N*NICgH402,  is  obtained  by 
the  interaction  of  W-aminonaphthalimide  and  phthalic  anhydride  in 
presence  of  glacial  acetic  acid  or  chloroform  in  the  cold.  It  crystal¬ 
lises  in  colourless  scales,  m.  p.  about  320°.  It  dissolves  readily  in 
alkali  hydroxides,  and  is  repreeipitated  by  carbon  dioxide. 

N -Naphthalimidonaphthalimide,  C12H602IN*NIC12H602,  is  prepared 
by  heating  together  equimolecular  quantities  of  N-aminonaphthalimide 
and  naphthalic  anhydride  at  240 — 260°.  After  cooling,  the  reaction 
product  is  dissolved  in  concentrated  sulphuric  acid,  and  the  solution 
poured  into  an  excess  of  water.  It  is  a  white,  crystalline  powder, 
m.  p.  about  330°.  It  dissolves  in  alkali  hydroxides,  and  is  reprecipi¬ 
tated  by  carbon  dioxide.  Neither  this  nor  the  preceding  imide  is 
attacked  by  hydrochloric  acid  ;  concentrated  sulphuric  acid  hydrolyses 
them  in  the  warm,  yielding  N-aminonaphthalimide. 

Aldehydes  react  with  W-aminonaphthalimide,  giving  in  general  the 
Schiff’s  bases  resulting  from  the  elimination  of  the  elements  of  water. 
In  the  case  of  the  aromatic  aldehydes  containing  a  p-hydroxy-group 
(p-hydroxybenzaldehyde,  protocatechualdehyde,  and  vanillin)  an  inter¬ 
mediate  additive  product  is  formed,  which  can  then  be  dehydrated. 
When  the  ^»-hydroxy-group  is  substituted,  however  (as  in  ani>aldehyde, 
veratraldehyde,  and  piperonaldehyde),  the  condensation  product  is 
obtained  direct.  It  was  not  possible  to  isolate  a  formaldehyde 
derivative. 

Ethylidene-N-aminonaphthalirnide,  C12H(.02iN*NICHMe,  is  obtained 
on  mixing  acetaldehyde  with  W-aminonaphthalimide ;  it  forms  small, 
colourless  needles,  m.  p.  172°,  and  is  readily  hydrolysed. 

Benzylidene-N-aminonaphthalimide,  C12H(.02IN,N  ICHPh  (obtained 
in  presence  of  acetic  acid  or  on  warming  with  an  excess  of  benz- 
aldehyde),  crystallises  in  colourless  needles,  m.  p.  206 — 207°. 

Cinnamylidene-N-aminonaphthalimide,  C12Ht;02iN*N!CH*CH!CHPh, 
prepared  in  the  same  manner  as  the  preceding  derivative,  forms  small, 
colourless  needles,  m.  p.  195 — 196°. 

o-Hydroxybenzylidene-N-aminonaphthalmiide, 

c12h6o2:n-n:ch-c6h4-oh, 

crystallises  in  thin,  colourless  needles,  m.  p.  230 — 231°. 

When  a  mixture  of  iV-aminonaphthalimide  and  p-hydroxybenz 
aldehyde  is  kept  in  the  presence  of  glacial  acetic  acid,  the  additive 
product ,  C^HgOgN^C.jHgOg,  is  obtained  in  the  form  of  thin,  colourless 
needles.  If  it  is  boiled  with  glacial  acetic  acid,  p -hydroxybenzylidene- 
1$ -aminonaphthalimide ,  C12H602lN*NICH,CgH4*0H,  is  obtained ;  it 
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crystallises  in  slightly  yellow  prisms,  which  begin  to  soften  at  270°, 
and  melt  at  283 — 284°  (decomp.). 

p-Methoxybenzylidene-N-aminonaphthalimide ,  C^HgOgiN'NICgHgO, 
crystallises  in  colourless  needles,  which  begin  to  ball  together  at  210°, 
and  melt  at  216 — 217°. 

When  resorcilaldehyde  reacts  with  W-aminonaphthalimide,  a  mixture 
of  the  additive  product  and  the  irnide  is  formed,  which,  on  boiling  with 
glacial  acetic  acid,  yields  2  : 4:-dihydroxybenzylidene-N-aminonaphlhal- 
imide,  C12H6021N,NICH*C6H3(0H)2,  which  crystallises  in  slightly 
yellow  prisms,  which  become  red  about  180°,  and  then  almost  black, 
and  melt  at  289 — 290°  (with  slow  heating) ;  when  placed  in  a  bath  at 
285°,  the  substance  becomes  reddish- purple,  balls  together,  and  melts 
at  288 — 289°  (decomp.). 

W-Aminonaphthalimide  and  protocatechualdehyde,  in  presence  of 
glacial  acetic  acid,  yield  an  additive  product ,  c12h6o2:n-n:c7h6o3, 
a  slightly  yellow,  microcrystalline  powder,  which,  on  heating, 
becomes  brown  at  260°  and  black  at  280°.  When  it  is  boiled  with 
glacial  acetic  acid,  3:4 -dikydroxybenzylidene-'N-aminonaphthalimide, 
C12H602'.N*N!CH,C6H3(0H)2,  is  obtained ;  it  cryatallises  in  small, 
pale  yellow  prisms. 

W-Aminonaphthalimide  and  vanillin  in  presence  of  glacial  acetic 
acid  yield  the  additive  product, 

C12Hg02:N-NH-CH(0H)-C6H3(0H)-0Me ; 
it  crystallises  in  tufts  of  yellow  needles,  which  soften  and  ball  together 
about  220°,  and  melt  at  226 — 227°.  When  it  is  heated  at  130 — 140° 
(or  at  160°),  or  boiled  with  glacial  acetic  acid,  it  yields  Rhydroxy- 
3niethoxybenzylidene-l$-aminonaphthalimide, 

C12H602:N*N:CH*C6H3(0H)-0Me, 

which  crystallises  in  long,  colourless  needles,  softens  about  228°,  and 
melts  at  231 — 232° 

3  : 4-  Dimethoxybenzylidene-R-aminonapktkalimide, 
C12H6O2:N-N:CH-06H8(OMe)2, 

is  obtained  by  keeping  an  alcoholic  solution  of  A-aminonaphthalimide 
and  veratraldehyde  for  two  days  ;  it  forms  colourless  needles,  m.  p. 
229—230°. 

Piper  onylideneR-aminonaphthalimide, 

c12Hfio2:N-N:cH-c6H3:o2:cH2, 

obtained  from  piperonaldehyde  in  glacial  acetic  acid  at  the  ordinary 
temperature,  forms  small,  colourless  needles,  m.  p.  256 — 257°. 

When  Waminonaphthalimide  is  boiled  with  an  excess  of  p- benzo- 
quinone  in  glacial  acetic  acid,  N-naphthalimido-p-benzoquinonemonoimine, 
Ci2H602!N*NIC6H4I0,  is  obtained  as  a  slightly  brown,  microcrystalline 
precipitate.  The  compound  is  soluble  in  alkali  hydroxides,  giving  an 
orange  or  red  coloration,  and  is  reprecipitated  by  dilute  hydrochloric 
acid  or  carbon  dioxide.  The  substance  dissolves  in  concentrated 
sulphuric  acid,  giving  a  red  solution  with  a  violet  tinge,  and  is 
precipitated  unaltered  on  addition  of  water.  R.  V.  S. 

Condensation  of  5(4)-Methylglyoxaline  with  Chloral. 
Otto  Gerngboss  ( Ber .,  1912,  45,  509 — 526.  Compare  Abstr.,  1909, 
i,  189). — The  condensation  of  4-methylglyoxaline  with  chloral  is 
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analogous  to  that  with  formaldehyde  (Windaus,  Abstr.,  1909,  i,  258), 
the  chloral  becoming  attached  to  the  ring  in  position  5  (or  4),  namely, 

rH<srNH’nMe 

C-CH(OH)-CCl3. 

The  ester  hydrochloride,  *  and  the 

J  — C*CHCl*C02Me 

hydrochloride  of  the  corresponding  acid  contain  an  extremely  labile 
chlorine  atom.  In  aqueous  solution  at  0°  the  chlorine  is  precipitated 
completely  by  silver  nitrate ;  when  the  aqueous  solution  is  evaporated 
the  hydrochloride  of  the  hydroxy-acid  is  formed  quantitatively.  This 
chlorine  atom  reacts  with  sodium  methoxide  with  the  formation  of 

the  methoxy-eompound,  HCI,CH<N_n  CH(0M 

When  the  hydroxy-acid  is  warmed  with  dilute  nitric  acid,  a  mixture 
of  two  nitrates  is  obtained,  which  are  separated  by  boiling  with 
90%  alcohol.  The  faintly  basic  nitrate  of  the  a-ketonic  acid  is 
hydrolysed,  whereas  the  more  basic  nitrate  of  4-methylglyoxaline-5- 
carboxylic  acid  remains  in  solution. 

JSTH-CMe 


The  ketonic  acid,  CH<T  _  m 

— «’• 


with  a  characteristic  sodium  salt. 


-ococo2h’ 


forms  a  crystalline  oxime 


When  heated  with  aniline,  carbon 
dioxide  is  eliminated,  and  the  base,  ,  formed. 


with  aluminium 


amalgam 


OCHINPh’ 

the  hydroxy-acid 


When  reduced 
reformed. 

5(4)-MethyIglyoxaline-4(5)-carboxylic  acid,  U^6 


C-C02H’ 


is  the 


main  product  of  the  oxidation  of  methylglyoxalineglycollic  acid  with 
concentrated  nitric  acid.  The  ethyl  ester  of  this  acid  is  obtained 
synthetically  on  boiling  thioglyoxaline  with  10%  nitric  acid. 

The  hydrobromide  of  5(4 )-methylglyoxalinegly collie  acid  crystallises 
in  short,  pointed  needles,  m.  p.  184  — 185°  (decomp.).  The  hydro¬ 
bromide  of  the  ester  is  obtained  in  lancet-shaped  crystals  pointed  at 
both  sides,  which  sinter  at  160°,  m.  p.  166° (decomp.);  the  hydrochloride 
of  the  acid  crystallises  in  four-sided  prisms,  m.  p.  183 — 184°  (decomp.) ; 
that  of  the  ester  forms  rhombic  and  lancet-shaped  platelets,  which 
sinter  at  147°,  m.  p.  150’5°. 

b(4:)-Methylglyoxaline-4:(b)-glycollic  acid  crystallises  in  well-formed, 
lustrous  plates  and  stunted  prisms,  which  become  brown  at  205°, 
m.  p.  215°,  to  a  reddish-brown  foam.  The  nitrate  crystallises  in  long, 
six-sided  plates,  decomp.  150°  ;  the  phosphotung state  separates  in 
microscopic  needles;  the  sodium  salt  forms  plates.  The  copper  salt 
yields  narrow,  four-sided  rods  of  a  pale  blue  colour. 

5(4:)-Methylglyoxaline-4:(5)-chloroacetic  acid  hydrochloride,  prepared  by 
the  action  of  acetyl  chloride  on  methyl  methylglyoxalineglycollate 
hydrochloride,  and  isolated  first  in  the  form  of  the  methyl  ester  hydro¬ 
chloride,  which  crystallises  in  crossed  needles  sintering  at  165°,  m.  p. 
167°  (decomp.),  crystallises  in  stout,  lustrous,  four-sided,  rhombic  plates, 
which  becomes  yellow  at  190°,  m.  p.  204°  (decomp.). 


i.  316 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


5 ( i)-Methylglyoxaline -4(5 )-glyoxylic  acid  crystallises  in  short  rods 
and  needles,  which  become  brown  at  230°  and  begin  to  decompose  at 
240°.  The  sodium  salt  forms  transparent,  four-sided  plates  with 
oblique  ends  ;  the  nitrate  has  pointed  crystals,  which  begin  to  decompose 
at  200°;  the  hydrochloride  crystallises  in  six-sided  plates,  which  become 
brown  at  235°  and  decomp,  at  242°.  The  oxime  crystallises  in  needles, 
which  sinter  at  225°,  m.  p.  228°  (decomp.) ;  it  forms  a  characteristic 
sodium  salt,  crystallising  in  thin,  flat  needles,  m.  p.  210°  (decomp,  to  a 
black  mass). 

Methylglyoxalineglyoxy lie  acid,  when  reduced  by  aluminium  amalgam 
in  alcoholic  aqueous  sodium  hydroxide  solution,  is  converted  into 
methylglyoxalineglycollic  acid. 

The  anil  of  5{4-)-methylglyoxaline-i(5)-aldehyde  crystallises  in  sharp 
needles,  id.  p.  224°  (decomp,  to  blackish-brown  drops). 

b(4:)-Methylglyoxaline-4:(5)-carboxylic  acid,  prepared  by  oxidation  of 
methylglyoxalineglycollic  acid  with  concentrated  nitric  acid,  crystallises 
in  long,  thin,  matted  needles,  m.  p.  223°  (decomp.),  and  sublimes  in 
flat  needles  when  heated  above  200°.  At  the  melting  point  carbon 
dioxide  is  eliminated,  and  methylglyoxaline  formed.  The  ammonium 
salt  is  not  stable ;  the  potassium  salt  has  decomp.  238°.  The  hydro¬ 
chloride  crystallises  in  lustrous  platelets,  m.  p.  230°  (decomp.) ;  the 
phosphotung state  is  obtained  in  small,  thin,  four-sided  plates.  The 
ethyl  ester,  prepared  by  heating  the  potassium  salt  with  ethyl  alcohol 
and  ethyliodide,  crystallises  in  loDg  rods  with  oblique  ends,  m.  p. 
205 — 206°,  and  is  identical  with  the  product  obtained  synthetically 
from  ethyl  2-thiol-4(5) -methylglyoxaline-5(4)-carboxylate, 

OC02Et 

The  sodium  salt  crystallises  in  long,  slender  needles,  m.  p.  240°; 
the  nitrate  forms  four-sided  plates,  m.  p.  167°  (decomp.) ;  the  hydro¬ 
chloride  has  in.  p.  183°  (some  decomp.).  The  ester  is  hydrolysed  on 
prolonged  boiling  with  concentrated  hydrochloric  acid  to  5(4)-metbyl- 
glyoxaline-4(5)-carboxylic  acid.  E.  F.  A. 


Constitution  of  the  Supposed  Pyrazolineearboxylic  Acid. 
Carl  Bulow  ( Ber .,  1912,  45,  528 — 533.  Compare  Biilow,  thisvol.,  i, 
134). — Polemical.  A  reply  to  Buchner  (this  vol.,  i,  213).  Pyrazoline 
compounds  which  contain  no  carboxyl  group  distil  without  decom¬ 
position,  whereas  Buchner’s  compound  very  readily  loses  nitrogen  when 
heated ;  it  is  not  believed  possible  for  the  carboxyl  group  to  make  this 
difference.  Buchner’s  pyrazolidine  from  ethyl  phenylpyrazolinedicarb- 
oxylate  boils  without  decomposition,  whereas  the  known  pyrazolidines 
are  very  unstable.  These  and  other  reasons  are  quoted  against 
assigning  a  pyrazoline  structure  to  Buchner’s  compound.  E.  F.  A. 

Hydantoins.  X.  Action  of  Potassium  Thiocyanate  on 
Pyrrolidonecarboxylic  Acid.  2  -  Thiohydantoin-4- propionic 
Acid.  Treat  B.  Johnson  and  Herbert  H.  Guest  ( Amer .  Chem.  J., 
1912,  47,  242 — 251). — Johnson  and  Nicolet  (this  vol.,  i,  53)  have 
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shown  that  by  the  action  of  potassium  thiocyanate  on  either  glycine  or 
acetylglycine  in  presence  of  acetic  anhydride,  the  same  2-thio-3-acetyl- 
hydantoin  is  produced,  and  Johnson  (/.  Biol.  Chem.,  1912,  11,  97) 
has  found  that,  under  similar  conditions,  alanine  and  acetylalanine 
both  yield  the  same  2-thio-3-acetyl-4-methylhydantoin.  A  study  has 
now  been  made  of  the  behaviour  of  potassium  thiocyanate  towards 
pyrrolidonecarboxylic  acid  in  presence  of  acetic  anhydride,  and  it  has 
been  found  that  the  corresponding  cyclic  thiohydantoin  is  produced. 

The  thiohydantoin  of  pyrrolidonecarboxylic  acid, 


ch2< 


OHj-CH-OO 
CO— N — CS 


>NH, 


m.  p.  206°  (decomp.),  forms  long,  prismatic  crystals,  and  is  hydrolysed 
by  dilute  hydrochloric  acid  with  production  of  2-thiohydantoin-i- 
propionic  acid  ( thiohydantoin  of  glutamic  acid), 


NH'PO 

6s.nh>ch.ch2.ch,co2h, 


m.  p.  122°,  which  crystallises  in  rhombic  plates.  The  latter  thio¬ 
hydantoin  is  readily  desulphurised  by  chloroacetic  acid  with  formation 
of  hydantoin- 4-prop  ionic  acid  (hydantoin  of  glutamic  acid), 

6o.nh>ch.ch,ch,co2h, 

m.  p.  165°,  which  crystallises  in  hexagonal,  tabular  prisms  ;  this  com¬ 
pound  is  also  produced,  but  in  smaller  yield,  by  the  action  of  chloro¬ 
acetic  acid  on  pyrrolidonecarboxylic  acid  thiohydantoin. 

Attempts  were  made  to  synthesise  2-thiohydantoin-4-propionic  acid 
by  the  action  of  potassium  thiocyanate  on  glutamic  acid  dissolved  in 
water,  alcohol,  or  acetic  anhydride,  but  without  success.  E.  G. 


Theory  of  the  Indigo  Vat.  Arthur  Binz  and  Kurt  Schadel 
( Ber .,  1912,  45,  586 — 597.  Compare  Abstr.,  1911,  i,  497). — The 
authors  summarise  the  results  of  previous  work  in  support  of  the 
view  that  in  the  formation  of  the  indigo-vat,  the  indigotin  is  not 
directly  reduced  to  indigo-white,  but  first  combines  with  one  or  two 
molecules  of  sodium  hydroxide  (or  other  alkali  hydroxide)  to  form  an 
additive  compound  (compare  Abstr.,  1906,  i,  749),  from  which  oxygen 
is  then  removed  by  the  reducing  agent  (for  example,  zinc)  employed  in 
the  preparation  of  the  vat  : 

C16H10O2N2  +  NaOH  =  C16H10O2N2,NaOH 
Ci6H10O2N2,NaOH  +  Zn  ==  C16Hn02N2Na  +  ZnO. 

If  this  interpretation  is  correct,  the  velocity  of  vat  formation  should 
be  increased  by  replacing  the  free  indigotin  by  the  above-mentioned 
additive  compound,  and  this  is  found  to  be  the  case.  Zinc,  iron,  and 
magnesium  react  much  more  rapidly  on  the  additive  compound  with 
sodium  hydroxide  than  on  indigotin  in  the  presence  of  the  same  amount 
of  free  alkali. 

Bromoindigotin  and  dibromoiudigotin  react  with  sodium  ethoxide  in 
alcoholic  solution,  yielding  the  compounds,  C16H1902N2Br,Na0H  and 
C16H802N2Br2,Na0H,  which  are  decomposed  by  washing  with  alcohol 
more  readily  than  the  corresponding  compound  of  indigotin.  The 
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alkali  derivatives  of  the  tetrahalogenoindigotins,  on  the  other  hand,  are 
very  stable. 

With  respect  to  the  fixation  of  indigotin  in  the  fibre,  the  authors 
consider  that  the  first  stage  consists  in  the  chemical  union  of  the 
fibre  with  the  indigo-white,  and  that  this  union  remains  intact  during 
the  subsequent  oxidation.  It  is  very  improbable  that  a  colloidal 
complex  with  the  fibre  is  first  produced,  since  it  is  found  that  colloidal 
indigotin  cannot  be  fixed  on  the  fibre.  F.  B. 

Bromo-  and  Methoxy-derivatives  of  Indigotin.  Paul  Fried- 
lander,  S.  Bruckner,  and  G.  Deutsch  ( Annalen ,  1912,  388,  23 — 49). 
— Dibromo-  and  dimethoxy-indigotins  containing  the  substituents  in 
positions  4  : 4',  5  :  5',  7  :  7',  and  6  :  6'  have  been  synthesised  from  the 
corresponding  o-nitrobenzaldehydes  or  anthranilic  acids  with  the 
object  of  ascertaining  the  influence  of  the  substituents  on  the  colours 
of  the  dyes.  The  colours  of  the  first  three  dyes,  in  solution  or  on  the 
fibre,  do  not  markedly  differ  from  that  of  indigotin  itself ;  6  :  6'-di- 
chloro-,  6  :  6'-dibromo-,  and  6  :  fi'-dimethoxy-indigotin,  however,  exhibit 
a  very  different,  reddish-violet  shade, 

6-Bromo-2-nitrotoluene,  m.  p.  38°,  obtained  from  2-nitro-o-toluidine 
by  the  Gattermann  method  in  the  cold,  is  reduced  by  tin,  stannous 
chloride,  and  hydrochloric  acid  to  6-bromo-o-toluidine,  a  yellow  oil,  the 
acetyl  derivative,  m.  p.  163°,  of  which  is  oxidised  to  bromoacetyl- 
anthranilic  acid,  NHAc'CgHgBr'OOgH,  m.  p.  224°,  by  potassium  per¬ 
manganate  at  80°  in  the  presence  of  magnesium  sulphate.  This  acid  is 
converted  by  boiling  sulphuric  acid  (1:1)  into  m-bromoaniline  ( acetyl 
derivative,  m.  p.  84°),  but  when  hydrolysed  by  10%  sodium  hydroxide 
yields  6 -bromoanthranilic  acid,  m.  p.  136°.  The  latter  is  boiled  with 
an  excess  of  chloroacetic  acid  in  aqueous  sodium  carbonate,  and  the 
resulting  3-bromophenylglycine-2-carboxylic  acid  is  converted  in  the 
usual  manner  into  4  : 4 ' -dibromoindigotin,  which  crystallises  from 
chloroform  in  blue  needles  with  a  copper  lustre,  exhibits  pronounced 
dichroism  in  solution,  and  yields  a  normal  vat  with  alkaline 
hyposulphite. 

5  :  5'-l)ibromoindigotin  has  already  been  prepared  by  Baeyer  ( Ber 
1879,  12,  1315).  It  is  obtained  by  the  direct  bromination  of  indigotin 
in  anhydrous  solvents,  and  can  also  be  produced  from  5-bromo- 
anthranilic  acid.  4- Bromophenylglycine-2  -carboxylic  acid  has  m.  p. 
227 — 228°  (decomp.). 

6  : 6'-Dibromoiudigotin,  a  constituent  of  the  antique  purple  dye 
obtained  from  Murex  brandaris  (Abstr.,  1909,  ii,  262),  has  been 
prepared  by  Sachs  from  yi-bromo-o-nitrobenzaldehyde  (Abstr.,  1904, 
i,  593).  The  authors  prepare  it  in  larger  quantity  from  the  bromo- 
anthranilic  acid  (acetyl  derivative,  m.  p.  217°).  5-Bromophenylglycine- 
2-carboxylic  acid,  m.  p.  about  236°,  is  a  yellow,  crystalline  powder,  and 
yields  6-bromoacetylindoxyl,  m.  p.  118'5°,  by  boiling  with  acetic 
anhydride  and  sodium  acetate.  Attempts  to  prepare  7 : 7'  dibromo- 
indigotin  from  the  bromoanthranilic  acid  have  been  unsuccessful.  It 
has  been  obtained  in  very  small  yield  by  an  application  of  Bauer’s 
isatin  synthesis  (Abstr.,  1907,  i,  603).  o-Bromo-oxanilide ,  m.  p.  205°,  is 
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boiled  with  phosphorus  pentachloride  in  toluene,  and  the  resulting  di-o- 
1  ,  7  7  .  .  7  7  CClIN-CLH.Br 

bromophenyloxalimtnochloride,  I  ,  m.  p.  110°,  yellow 


needles,  is  heated  at  100°  with  100%  sulphuric  acid,  whereby  7 -bromo- 
isatin,  C6H3Br<C^|^>CO,  m.  p.  192°,  reddish-yellow  needles,  is 


obtained.  7-Bromoisatin  responds  to  the  indophenin  test,  and  by  warm¬ 
ing  in  benzene  with  phosphorus  pentachloride  and  subsequently  treat¬ 
ing  the  solution  with  hydrogen  sulphide,  yields  7  :  7 ' -dibromoindigotin, 
which  crystallises  in  needles  with  a  copper  lustre. 

Indoxyl  condenses  with  5 :  7-dibromoisatin  chloride  in  benzene  to 
form  5:7 -dibromoindigotin,  blue  needles,  and  with  5  :  7-dibromoisatin 
in  acetic  acid  to  yield  red  needles  of  dibromoindirubin, 


NH-CO 


^:c<nh>cA 


2-Amino-Q-methoxybenzonitrile,  m.  p.  141°,  colourless  needles,  obtained 
by  the  reduction  of  2-nitro-6-methoxybenzonitrile  by  tin,  stannous 
chloride,  and  hydrochloric  acid,  forms  an  acetyl  derivative,  m.  p.  176°, 
and  is  not  hydrolysed  by  acids  or  alkalis,  dilute  or  concentrated,  hot 
or  cold,  but  is  slowly  attacked  by  very  concentrated  sodium  hydroxide 
at  160 — 170°,  yielding  2 -amino-6-methoxybenzamide,  m.  p.  150°.  This 
substance,  unlike  the  nitrile,  reacts  readily  with  chloroacetic  acid  in 
boiling,  concentrated  sodium  carbonate,  yielding  3-methoxy  phenyl - 
glycine-2-carboxylamide,  NH2*C0,C6H3(0Me)']SrH'CH2*C02H,  m.  p. 
208°  (decomp.),  yellow  crystals,  from  which  sodium  hydroxide  at 
170 — 190°  or  boiling  acetic  anhydride  and  sodium  acetate  (and 
atmospheric  oxygen)  produce  4 : 4' -dimethoxy indig otin,  needles  with  a 
copper  lustre. 

5  \b'-Dimethoxyindigotin,  blue  needles  with  a  copper  lustre,  is 
obtained  from  2-nitro-5-methoxybenzaldehyde,  acetone,  and  dilute 
sodium  hydroxide  in  the  usual  manner. 

2-Acetylamino-jo-cresol  and  methyl  sulphate  in  alkaline  solution  yield 
the  methyl  ether,  OMe'CyffgMe'NH  Ac,  m.  p.  95°  (the  corresponding  ethyl 
ether  has  m.  p.  126°).  These  ethers  are  oxidised  to  the  corresponding 
acids  by  boiling  aqueous  potassium  permanganate  and  magnesium 
sulphate.  4 -Methoxyacetylanthranilic  acid,  m.  p.  199°  (decomp.),  and 
4-ethoxy  acetyl  anthranilic  acid,  m.  p.  182 — 183°,  yield  by  hydrolysis  with 
dilute  sulphuric  acid  (1  :  1)  4-methoxy anthranilic  acid,  m.  p.  166° 
(decomp.)  ( methyl  ester,  m.  p.  75°),  and  4-ethoxyanthranilic  acid, 
m.  p.  174°  respectively.  These  acids  react  with  chloroacetic  acid  in 
boiling  10%  sodium  hydroxide,  the  products  yielding,  after  acidifica¬ 
tion,  bmethoxy phenyl  glycine-2- carboxylic  acid, 

C02H-C6H3(0Me)-NH-CH2*C02H, 

m.  p.  159 — 161°  (decomp.),  brown,  microscopic  needles,  and  5 -ethoxy- 
phenylglycine-2- carboxylic  acid,  m.  p.  166 — 167°,  red,  microscopic 
needles  respectively,  from  which  the  6  : 6' -dialkyloxy indig otins  are 
obtained  in  the  usual  manner. 

7  :  T-Dimethoxyindigotin,  needles  with  a  copper  lustre,  is  prepared 
from  the  nitromethoxybenzaldehyde,  acetone,  and  sodium  hydroxide. 

c.  s. 
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Action  of  Thioacetic  Acid  on  Cyanoguanidin e  (Synthesis  of 
Thioliminomethyltriazine).  Adriano  Ostrogovich  (Atti  R.  Accad 
LinceA,  1912,  [v],  21,  i,  213 — 217.  Compare  Abstr.,  1911,  i,  1036). — 
When  cyanoguanidine  is  heated  with  an  ethereal  solution  of  thio¬ 
acetic  acid  for  about  two  hours  until  the  evolution  of  hydrogen 
sulphide  ceases,  Q-thiol-2-imino-i-methyl-l  :3  :5-triazine,  C.TLN.S,  is 
precipitated.  A  further  portion  can  be  obtained  from  the  solution,  so 
that  the  total  yield  is  93%.  The  pure  substance  forms  small,  colourless 
crystals,  which  decompose  without  melting  ;  for  it  the  formula : 

or  ^au^omer^c  thionic  form,  is  suggested. 

The  compound  is  soluble  in  acids,  in  alkali  hydroxides,  and  in  ammonia. 

R.  Y.  S. 


Researches  on  Purines.  V.  2-Oxy-l-methylpurine.  Carl  O. 
Johns  (J.  Biol.  Chem.,  1912,  11,  73 — 79). — Five  of  the  six  isomerides 
of  2-oxymethylpurine  have  been  already  described.  The  sixth,  2-oxy- 

1- methylpurine,  can  be  obtained  from  5 :  6-diamino-3-methyldihydro- 

2- pyrimidone.  The  potassium  salt  of  nitrocytosine  (5-nitro-6-amino- 

dihydro-2-pyrimidone)  is  methylated  by  methyl  iodide,  and  the  product  is 
found  to  be  5-nitro-6-amino-3-methyldihydro-2-pyrimidone,  crystallising 
in  slender  prisms,  m.  p.  274°  (decomp.).  When  this  is  reduced  with 
freshly  precipitated  ferrous  hydroxide,  it  gives  a  good  yield  of 
5  :  6 -diamino - 3 - methyldihy dro-2-pyrimidone,  which  in  turn  reacts  with 
formic  acid  to  give  a  formyl  derivative,  the  potassium  salt  of  which 
when  heated  lost  water  and  so  formed  the  potassium  salt  of  2-oxy- 
1-methylpurine.  This  purine  crystallises  in  flat  prisms  containing 
2H20 ;  decomp.  280°.  They  effloresce  in  the  air  and  become  anhydrous 
over  sulphuric  acid.  An  aqueous  solution  gives  sparingly  soluble 
precipitates  with  platinum  chloride  and  picric  acid.  The  picrate 
has  m.  p.  214°  (decomp.).  W.  D.  H. 

A  Purine-Hexose  Compound.  John  A.  Mandel  and  Edward 
K.  Dunham  ( J .  Biol.  Chem.,  1912,  11,  85 — 86). — A  preliminary  note 
on  a  compound  of  adenine  and  hexose  separated  from  an  extract 
of  yeast.  It  forms  sheaves  of  delicate  acicular  crystals,  and  melts  at 
206°.  Analysis  shows  close  agreement  with  the  figures  calculated 
from  the  formula  CnH1505N5.  A  phenylosazone  obtained  from  it 
yielded  15 ‘3%  nitrogen.  The  hexose  has  not  yet  been  identified. 

W.  D.  H. 


Existence  of  Complexes  between  Purine  Substances  and 
Sodium  Salicylate.  Giovanni  Pellini  and  Mario  Amadori  ( Atti 
R.  Accad.  Lincei.,  1912,  [v],  21,  i,  290 — 295.  Compare  Abstr.,  1910, 
i,  525). — By  measurements  of  the  depression  of  the  freezing  point  of 
aqueous  solutions  of  sodium  salicylate  to  which  caffeine  and  theo¬ 
bromine,  respectively,  are  added,  the  authors  establish  the  existence  of 
complexes  similar  to  those  formerly  described.  The  tendency  to  their 
formation  is  more  marked  than  in  the  case  of  sodium  benzoate,  and  it 
is  greater  for  caffeine  than  for  theobromine. 

Measurements  of  the  solubility  in  water  at  25°  and  at  40°  of 
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pharmaceutical  “  sodium  salicylate  and  caffeine  ”  show  that  the  product 
is  not  a  mixture,  as  in  the  case  of  “  sodium  benzoate  and  caffeine,” 
but  on  this  point  further  experiments  are  needed.  R.  Y.  S. 

Xanthine  Derivatives  from  Uric  Acid.  IV.  Preparation  of 
Xanthine  and  Hypoxanthine.  Ernst  E.  Sundwik  ( Zeifsch . 
physiol.  Chern.,  1912,  76,  486 — 488.  Compare  Abstr.,  1911,  i,  584). — 
Xanthine  is  formed  to  the  extent  of  30 — 33%  when  uric  acid  is 
heated  at  200°  with  oxalic  acid  in  presence  of  much  glycerol. 

Xanthine  is  converted  into  hypoxanthine  by  dissolving  in  excess  of 
sodium  hydroxide  and  shaking  with  chloroform  at  60 — 70°  during  two 
hours.  E.  F.  A. 

Azoxy  compounds.  Angelo  Angeli  and  Bruno  Yalori  (Atti 
R.  Accad.  Lined,  1912,  [vj,  21,  i,  155 — 165.  Compare  Angeli  and 
Alessandri,  Abstr.,  1911,  i,  1045). — In  the  present  paper  two  more 
pairs  of  isomeric  azoxy-compounds  are  described,  namely,  a-  and 
/3-p-bromoazoxybenzene  and  a-  and  /3-4-bromo-4'-nitroazoxybenzene. 

When  azoxybenzene  is  treated  with  bromine  without  a  solvent, 
a-/>-bromoazoxybenzene,  C12H9OX2Br,  is  obtained  ;  it  forms  straw- 
yellow  crystals,  m.  p.  73°  (previously  given  as  75°).  Oxidation  of 
p-bromoazobenzene  with  hydrogen  peroxide  in  glacial  acetic  acid 
solution,  the  mixture  being  kept  at  40 — 50°  for  some  days,  yields 
a-/»-bromoazoxy benzene,  m.  p.  73°,  identical  with  that  above  described, 
and,  in  addition,  /3-p -hromoazoxybenzene,  which  forms  yellow  crystals, 
m.  p.  92°.  It  is  not  possible  to  convert  the  two />-bromoazoxy benzenes 
into  each  other  directly,  and  therefore  they  do  not  resemble  the 
stereoisomeric  azoxy-compounds  of  Reissert  (Abstr.,  1909,  i,  435),  but 
both  the  isomerides  now  described  yield  p-bromoazobenzene  again  on 
reduction  with  aluminium  amalgam.  a-p-Bromoazoxybenzene  is  not 
acted  on  by  bromine,  but  /3-/>-bromoazoxybenzene  when  treated  with 
bromine  yields  4  :  4'-dibromoazoxybenzene.  The  constitutions  of  the 
two  substances  may  be  derived  from  this  fact,  because  it  is  probable  (in 
view  of  the  formation  of  the  bromo-derivatives  about  to  be  described, 
and  of  others  already  known)  that  a  bromine  atom  attaches  itself  in 
the  para-position  in  the  nucleus  in  every  NPhl  group.  The  authors 
therefore  ascribe  to  a-p-bromoazoxybenzene  the  formula 
Ph-NO:X-C6H4Br, 

whilst  y3-p-bromoazoxy benzene  is  NPhINO*C6H4Br. 

When  bromine  is  added  to  /?-nitroazobenzene  in  the  presence  of 
traces  of  iodine,  k-bromo-k'-nitroazobenzene,  C12H802X3Br,  is  obtained  ; 
it  forms  dark  red  crystals,  m.  p.  203°.  The  bromination  cannot  be 
effected  in  glacial  acetic  acid  even  in  sunlight.  The  action  of  nitric 
acid  (D  1’45)  on  j9-bromoazobenzene  yields  the  same  4-bromo-4'- 
nitroazobenzene. 

When  a-/>-bromoazoxy benzene  is  greatly  warmed  with  nitric  acid 
(D  P45)  a  compound ,  C12H803N3Br,  m.  p.  99°,  is  obtained  ;  in  this 
substance  the  bromine  and  the  nitro-group  are  probably  attached  to 
the  same  benzene  nucleus.  Treatment  of  a-p-bromoazoxybenzene  with 
concentrated  sulphuric  acid  for  an  hour  on  the  water-bath  leads  to  the 
production  of  p-bromoazobenzene  and  4-bromo-4'-hydroxyazobenzene. 
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The  addition  of  bromine  to  j»-bromoazobenzene  yields  4  :  4 '-dibromo- 
azobenzene,  C12HgN2Br2,  which  forms  dark  orange-yellow  cryst  Is, 
m.  p.  204°.  If  this  substance  is  kept  at  100°  for  twelve  hours  with 
hydrogen  peroxide,  4  : 4'-dibromoazoxybenzene  is  obtained,  identical 
with  that  prepared  by  brominating  /?-j»-bromoazoxybenzene. 

a-i-Bromo-i'-nitroazoxybenzene,  C6H4Br,N0IN*C6H4,N02,  m.  p. 
194°,  is  obtained  by  keeping  4-bromo-4'-nitroazobenzene  in  glacial 
acetic  acid  solutiou  with  hydrogen  peroxide  at  100°  for  a  day. 
fiA-BromoA'-nitroazoxybenzene,  C6H4Br*NINOC6H4*N02,  is  formed 
by  treating  /?-p-nitroazoxybenzene,  NPhIN0*C6H4*NO2  (compare 
Angelo  and  Alessandri,  loc.  cit.),  with  bromine  in  the  presence  of  iodine 
in  the  warm ;  it  crystallises  in  minute,  pale  yellow  prisms,  m.  p.  203°. 
Nitric  acid  (D  l-45)  reacts  with  /3-jo-bromoazoxybenzene,  yielding 
a-4-bromo-4'-nitroazoxybenzene,  identical  with  that  above  described. 

R.  V.  S. 

Scission  of  Azo  dyes  by  Halogens.  Maximilian  P.  Schmidt 
(J.  pr.  Chem.,  1912,  [ii],  85,  235—240). — j»-Hydroxyazobenzene  is 
converted  by  the  action  of  chlorine  or  hypochlorous  acid  in  aqueous 
solution  into  benzenediazonium  chloride  and  2:4: 6-trichlorophenol, 
and  by  bromine  into  benzenediazonium  bromide  and  2:4: 6-tri- 
bromophenol. 

Sodium  diazobenzenesulphonate  when  subjected  to  the  same  treat¬ 
ment  also  yields  benzenediazonium  salts  (compare  Fischer,  Abstr., 
1878,  302),  and  a  similar  decomposition  has  been  observed  in  the 
case  of  a  large  number  of  azo-dyes. 

With  respect  to  the  mechanism  of  the  reaction,  it  is  imagined  that 
an  additive  compound  with  the  halogen  is  first  produced,  which  then 
undergoes  decomposition  as  shown  in  the  following  scheme  : 

R-N  R-N-Cl  R-N-Cl 

||  |  — >  |i|  +  HO-R'-Cl. 

OH-R'-N  OH-R'-N-Cl  N 

F.  B. 

Aromatic  Substances  Containing  Multivalent  Iodine.  Luigi 
Mascarelli  and  B.  Toschi  ( Atti  R.  Accad.  Lincei,  1912,  [v],  21, 
i,  145 — 151.  Compare  Mascarelli  and  Cerasoli,  Abstr.,  1910,  i,  725  ; 
Mascarelli,  Toschi,  and  Zambonini,  ibid.,  831). — Attempts  to  prepare 
six-membered  rings  containing  iodine  have  not  been  successful.  Only 
in  one  case,  namely,  from  the  tetrazo-compound  from  2  : 2'-diamino- 
4  :  4,-tetramethyldiaminodiphenylmethane,  was  a  small  quantity  of  a 
yellow  powder  obtained,  which  had  m.  p.  220 — 225°,  and  showed  the 
properties  of  an  iodonium  base.  In  the  present  paper  some  endo- 
bisazo-derivatives  (compare  Duval,  Abstr.,  1910,  j,  703,  781)  are 
described,  which  were  obtained  during  the  course  of  the  work. 

When  2  :  2'-diamino-4  :  4/-dichlorodiphenylmethane  is  treated  with 
nitrous  acid,  the  tetrazo-compound  is  obtained.  This  reacts  with 
potassium  iodide,  yielding  4  :  4'-dichloro-2  :  2'-di-iododiphenylmethane 
and  a  substance,  C13H6N4CI2,  which  crystallises  in  golden-yellow 
scales  decomposing  at  260 — 265°.  To  it  is  assigned  the  constitution 
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.  ,  ,  7.  ..  ,  j  ,  CflHoCL  .CfiH,Cl 

of  pp  -dichloroenaobisazoaiphenylmethane,  j  i  ° 


This 


N2 

yields  a  crystalline 


compound  when  treated  with  sulphuric  acid 
substance  (not  analysed)  which  decomposes  at  249 — 252°.  Its  alcoholic 
solution  gives  an  intense  green  coloration  with  ferric  chloride,  and  to 
it  the  constitution  of  4  :  i'-dichloro-^-hydroxyQiidoazodiphenylmethane 
C  H  01 

0H-C6H3C1-CH<  I  6  3  ,  is  ascribed. 

•^2 

4  :  4' -DicMoro-2  :  2' -di-iododiphenylmetkane  tetrachloride, 

IC12  •  C6H3C1*  CH2  •  c6h3ci*  IClg, 

is  obtained  in  yellow  crystals,  m.  p.  about  102°  (evolving  chlorine), 
when  chlorine  is  passed  through  a  chloroform  solution  of  4  :  4'-di- 
chloro-2  : 2'-di-iododiphenylmethane.  It  is  a  very  stable  substance,  and 
does  not  form  iodoso-  and  iodoxy-derivatives  when  treated  with  the 
reagents  which  usually  effect  that  change,  and  it  was  also  impossible 
to  obtain  the  di-iodoxy-derivative  by  oxidation  with  chlorine  or  with 
Caro’s  acid.  R.  Y.  S. 


Azo  -dyes  from  Substituted  Pyrroles.  Hans  Fischer  and  E. 
Bartholomaus  ( Zeitsch .  physiol.  Chem.,  1912,  76,  478 — 485). — In  view 
of  their  importance  for  recognising  and  characterising  blood  and  bile 
pigments,  the  azo-dyes  from  a  number  of  substituted  pyrroles  have 
been  prepared  by  interaction  with  diazobenzenesulphonic  acid. 
Monoazo-compounds  were  obtained  in  all  cases. 

The  compound,  S03H’C6H4*N2,C4NHMe2-C0Me,  from  2  :  4-dimethyl- 
3 -acetyl pyrrole  crystallises  in  long,  lustrous,  red  needles. 

The  compound,  C15Hl705NgS,  from  ethyl  2 : 5-dimethylpyrrole-3- 
carboxylate  crystallises  in  long,  greenish-olive,  rhombic  needles. 

The  compound,  C13H1305N3S,  from  2  :  5-dimethylpyrrole-3-carboxylic 
acid  separates  in  yellowish-brown  needles. 

The  compound,  C12H1305N3S,  from  2  :  5-dimethylpyrrole  is  obtained 
in  tiny,  microscopic,  orange  needles.  The  corresponding  dye  from 
2  : 4-dimethylpyrrole  crystallises  in  yellowish-brown  needles. 

Haemopyrrole  picrate  has  m.  p.  125°  (corr.);  it  does  not  readily 
condense  with  diazobenzenesulphonic  acid.  The  free  haemopyrrole 
couples  very  readily,  however,  forming  orange-yellow  needles  of  the 
compound,  C14H1ir03N3S )  it  dissolves  in  concentrated  sulphuric  acid 
with  a  greenish-yellow  coloration,  and  is  totally  different  from  the 
azo-dye  obtained  from  2  :  4-dimethyl-3-ethylpvrrole.  E.  F.  A. 

Losses  in  the  Isolation  of  the  Monoamino-acids  [from 
Proteins]  by  the  Ester  Method.  II.  Emil  Abderhalden  and 
Arthur  Weil  ( Zeitsch .  physiol.  Chem.,  1912,  77,  59 — 74.  Compare 
Abstr.,  1911,  i,  1049). — The  pure  amino-acids  either  singly  or  mixed 
were  esterified,  distilled,  and  hydrolysed,  the  amount  recovered  and  the 
losses  at  each  stage  of  the  operation  being  determined.  In  this  way 
the  proportion  recovered  was  from  glycine  62-5%,  from  d-alanine  70%, 
and  c^-leucine  80%.  From  a  mixture  of  all  five  amino-acids  there  was 
obtained  50%  of  the  glycine,  57%  of  the  alanine,  66%  of  the  leucine, 
58%  of  the  glutamic  acid,  and  40%  of  the  ^-aspartic  acid.  d-Valine  is 
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recovered  to  the  extent  of  68%,  Z-phenylalanine  only  to  the  extent  of 
54%.  In  presence  of  protein  the  yields  are  still  less. 

It  is  considered  that  if  these  losses  by  the  isolation  of  the  monoamino- 
acids  are  taken  into  account,  the  proteins  are  almost  entirely  composed 
of  the  already  known  constituents.  E.  F.  A. 

Introduction  of  Iodine  into  Protein  Derivatives.  Hermann 
Pauly  ( Zeitsch .  'physiol.  Chem.,  1912,  76,  291 — 292). — Basic 

nitrogenous  substances  exposed  to  the  action  of  excess  of  iodine  form 
brown  periodides,  in  which  the  iodine  is  only  loosely  attached.  lodo- 
protein  compounds  must  be  colourless,  and  retain  their  iodine  after 
treatment  for  a  short  time  with  sulphurous  acid.  The  iodotryptophan 
described  by  Neuberg  (Abstr.,  1907,  i,  955)  is  considered  to  be  a 
periodide  ;  it  is  not  possible  to  introduce  iodine  into  tryptophan  or 
monobenzoyltryptophan.  E.  F.  A. 

Estimation  of  Amino-groups  in  the  Oxyproteic  Acids  of 
Normal  Urines.  JOzef  Browinski  and  Stephane  Dabrowski  (Bull. 
Acad.  Sci.  Cracow ,  1911,  A,  587 — 595  ;  Zeitsch.  physiol.  Chem.,  1912, 
77,  92 — 106). — -Determinations  have  been  made  of  the  ammonia  and 
amino-nitrogen  in  the  oxyproteic  acids  both  before  and  after  hydrolysis, 
using  Sorensen’s  method  of  titration  with  formaldehyde. 

Urochrome  and  aZZooxyproteic  acid  before  hydrolysis  contain  about 
2*7%  of  ammonia  nitrogen  and  2*4%,  and  6  4%  respectively  of  amino- 
nitrogen.  cm^iOxyproteic  and  oxyproteic  acids,  which  are  not  pre¬ 
cipitated  by  basic  lead  acetate,  contain  no  ammonia,  but  11*2% 
and  38 '8%  respectively  of  amino-nitrogen.  It  is  believed  that  the 
last  two  acids  constitute  the  greater  proportion  of  the  oxyproteic 
acids  of  urine. 

Hydrolysis  with  boiling  hydrochloric  acid  leads  to  the  formation  of 
melanins  and  secondary  products  ;  hydrofluoric  acid  can  be  used  to 
effect  hydrolysis  at  the  temperature  of  a  boiling  water-bath,  and  with 
it  a  much  larger  proportion  of  amino- acid  nitrogen  is  obtained. 

Melanin  is  formed  from  urochrome  when  hydrolysis  with  hydrofluoric 
acid  is  prolonged,  but  not  from  any  other  of  the  oxyproteic  acids. 
This  is  taken  to  indicate  that  the  oxyproteic  acids  are  not  to  be 
regarded  as  the  mother  substances  of  the  urinary  pigment. 

The  proportions  of  ammonia  and  amino-nitrogen  given  by  the  four 
acids  when  decomposed  with  hydrofluoric  acid  for  twenty-four  hours 
are  as  follows:  urochrome,  NH3  8-7%,  NH2  26*4%;  oZZooxyproteic  acid, 
NH3  4-2%,  NH2  76*9%,  emZZoxyproteic  acid,  NH3  3*2%,  NH2  33*9%  ; 
oxyproteic  acid,  NH3  8*3%,  NH2  80*5%.  E.  F.  A. 

Haemoglobin.  Eugen  Letsche  ( Zeitsch .  physiol.  Chem.,  1912, 
76,  243 — 257.  Compare  Abstr.,  1910,  i,  599). — The  absorption 
number  (A)  of  haemoglobin  solutions,  that  is,  the  ratio  of  concentra¬ 
tion  (c)  to  the  extinction  coefficient  («),  should  be  a  constant  independent 
of  the  apparatus  used  and  the  observer,  if  the  method  is  to  be  used  to 
measure  the  concentration  of  haemoglobin  solutions.  Measurements 
made  to  test  this  indicate  the  value  2*081  x  10~3  for  A,  in  agreement 
with  Hiifner’s  original  determinations,  but  differing  from  the  value 
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L87  x  1(V3  determined  by  Butterfield,  and  previously  used  by  the 
writer  (Abstr.,  1910,  i,  599),  whose  values  must  be  corrected 
accordingly.  The  amount  of  carbon  monoxide  fixed  per  gram  of 
haemoglobin  is  1‘36  c.c.,  which  is  in  excellent  agreement  with  the 
value  1*34  determined  by  Hiifner  and  by  Butterfield,  E.  F.  A. 

The  Behaviour  of  Carbon  Monoxide  Blood  to  Certain  Pre¬ 
cipitating  Agents.  Kurt  Gestewitz  ( Zeitsch .  exp.  Path.  Ther .,  1911, 
Reprint  15  pp.). — Vegetable  agglutinins,  such  as  ricin  and  phasin, 
precipitate  from  carbon  monoxide  blood,  the  carboxyhaemoglobin  in  the 
corpuscles  ;  zinc  and  copper  salts  precipitate  it  free  from  the  corpuscles. 
The  copper  precipitate  (produced  by  adding  1%  copper  sulphate  solu¬ 
tion)  in  normal  blood  is  brown  in  colour,  in  carbon  monoxide  blood 
red,  which  is  quite  characteristic  to  the  eye ;  no  spectroscopic 
investigation  is  necessary.  The  colour  difference  with  zinc  salts  is 
not  so  striking.  The  zinc  carboxyhaemoglobin  can  be  readily  dried,  and 
then  remains  undecomposed  for  weeks.  W.  D.  H. 

The  Cleavage  of  Nucleic  Acid  by  Organ  Enzymes.  Alfred 
Schittenhelm  and  Karl  Wiener  {Zeitsch.  physiol.  Chem.,  1912,  77, 
77 — 85). — The  experiments  confirm  on  the  whole  the  results  of  Levene 
and  Medigreceanu,  and  relate  to  the  enzymes  concerned  in  nucleic 
acid  cleavage  in  various  tissue  extracts ;  the  products  of  cleavage 
inhibit  the  activity  of  the  enzymes  concerned.  W.  D.  H. 

Yeast  Nucleic  Acids.  V.  Structure  of  Pyrimidine 
Nucleosides.  Phcebus  A.  Levene  and  Frederick  B.  La  Forge 
(Ber.,  1912,  45,  608 — 620.  Compare  Levene  and  Jacobs,  Abstr.,  1911, 
i,  96,  510). — The  pyrimidine  complexes  in  nucleic  acid  are  very  resistant 
towards  the  hydrolytic  action  of  dilute  mineral  acids.  When  distilled 
with  hydrochloric  acid  (D  L06)  for  thirty-six  hours,  furfuraldehyde 
is  liberated  slowly,  corresponding  in  amount  with  equi molecular  propor¬ 
tions  of  ribose  and  base  in  the  complex.  When  hydrolysed  by  hydro 
bromic  acid  in  presence  of  bromine,  cytidine  is  converted  into  5-bromo- 
uracil  and  d-ribonic  acid.  Uridine  or  cytidine  when  treated  with 
bromine  in  aqueous  solution  yields  a  solution  which  reduces  Fehling’s 
solution  and  forms  a  crystalline  precipitate  when  heated  with  phenyl- 
hydrazine  ;  this  behaviour  indicates  that  the  double  bond  has  remained 
intact. 

When  uridine  is  evaporated  with  concentrated  nitric  acid,  an 
anhydride  of  two  molecules  of  nitrouridinecarboxylic  acid  is  obtained, 
which  is  ^readily  converted  into  its  ethyl  or  butyl  esters,  and  when 
hydrolysed  gives  nitrouracil. 

Alkyl  derivatives  of  uridine  or  cytidine  could  not  be  obtained. 

Both  compounds  are  fairly  easily  reduced  to  dihydro-compounds, 
which  are  very  easily  hydrolysed  by  mineral  acids,  giving  ribose  and 
dihydro-derivatives  of  the  bases.  It  is  assumed  that  the  glucoside 
formation  between  ribose  and  the  base  involves  position  5  in  the 
base,  and  that  the  contiguity  of  this  to  the  double  bond  conditions 
the  resistance  to  hydrolysis. 

The  preparation  of  uridine  has  been  simplified  by  conversion  of  the 
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ribose  into  glucoside,  which  prevents  its  precipitation  together  with  the 
base  with  lead  acetate  or  barium  hydroxide. 

Cytidine  is  conveniently  isolated  as  the  sparingly  soluble  nitrate, 
m.  p.  197°.  The/ree  base  crystallises  in  long  needles,  which  sinter  at 
220°,  m.  p.  230°  (decomp.),  [a]p  +29,63°. 

b-Bromouridine  is  very  similar  to  uridine  ;  it  has  m.  p.  181 — 184°, 
[a]*}- 15-4°. 

Hydroxyuridine  (corresponding  with  5-bromo-4-hydroxydihydro- 
uracil)  has  m.  p.  222 — 223° ;  the  phenylhydrazide  forms  long,  citron- 
yellow  needles,  m.  p.  209°. 

The  anhydride  of  nitrouridinecarboxylic  acid ,  C18H16Ol7N6, 
crystallises  in  short,  thick  prisms,  decomp,  above  200°  ;  the  silver  salt  is 
amorphous.  The  ethyl  ester  forms  slender  needles,  decomp,  above  200°  ; 
the  n-butyl  ester  sinters  at  185°,  m.  p.  190 — 192°. 

Dihydrouridine  is  a  colourless  syrup,  [a]D  +  39T0.  E.  F.  A. 

Free  Amino-groups  of  the  Simplest  Proteins.  Albrecht 
Kossel  and  Alexander  T.  Cameron  ( Zeitsch .  physiol.  Chem.,  1912,  76, 
457 — 463.  Compare  Kossel  and  Kennaway,  Abstr.,  1911,  i,  667). — 
Nitroclupeine,  obtained  by  nitration  of  clupeine,  yields  a  nitroarginine 
on  hydrolysis.  This  nitroarginine  when  treated  with  nitrous  acid  by 
van  Slyke’s  process  yields  nitrogen  corresponding  withjthe  decomposition 
of  one  amino-group.  Since  the  amino-groups  of  guanidine  and  nitro- 
guanidine  are  Knot  decomposed  by  this  reagent,  the  reactive  amino- 
group  can  only  be  that  of  the  ornithine  residue,  and  the  arginine 
groups  of  clupeine  are  linked  in  the  following  manner  : 

— CONH - CO - NH - CH - CO - NH- 

C3H6-NH-C(NH)-NH2  C3H6-NH-C(NH)-NH2 
In  further  support  of  this  formula  it  is  shown  that  clupeine  behaves 
similarly  to  guanidine  when  nitrated,  it  has  the  same  acid-fixing  power 
as  the  guanidine-groups  in  the  molecule,  and,  lastly,  unchanged  clupeine 
gives  no  nitrogen  by  van  Slyke’s  process. 

Cyprinine,  the  protamine  of  carp  sperm,  contains  at  least  30'3%  of 
its  total  nitrogen  in  the  form  of  lysine  ;  2  3  ’6%  of  the  total  nitrogen 
is  set  free  by  nitrous  acid. 

In  sturine  about  6-9%  of  the  total  nitrogen  is  liberated  ;  this  roughly 
corresponds  to  the  total  amount  of  lysine  present,  but  this  quantity  is 
not  enough  to  make  up  all  the  acid-fixing  groups  of  sturin. 

E.  F.  A. 

Electrical  Transport  of  Colloids.  Leonor  Michaelis  and  Hein¬ 
rich  Davidsohn  (Zeitsch.  physiol.  Chem  ,  1912, 76,  385 — 387.  Compare 
Pekelharing  and  Ringer,  Abstr.,  1911,  i,  1051). — A  criticism  of  the 
arrangement  adopted  by  Pekelharing  and  Ringer  in  measuring  the 
electrical  transport  of  pepsin.  It  is  regarded  as  important  that 
the  middle  and  side  vessels  should  have  exactly  the  same  hydrogen  ion 
concentration.  E.  F.  A. 

Compounds  of  Amino-acids  and  Ammonia.  VII.  Peter 
Bergell  and  Paul  Boll  (Zeitsch.  physiol.  Chem.,  1912,  76,  464 — 467). 
— To  establish  whether  the  asymmetric  hydrolysis  of  leucinamide  was 
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brought  about  by  a  special  enzyme  or  by  the  usual  protein-  or  peptide¬ 
splitting  enzymes,  the  effect  of  the  addition  of  ^-hydrochloric  acid  to 
the  enzyme  solution  has  been  studied.  The  enzyme  hydrolysing  silk 
peptone  was  but  little  affected,  those  digesting  casein  and  fibrin  were 
only  partly  destroyed,  but  that  acting  on  leucinamide  was  entirely 
killed,  unchanged  optically  inactive  leucinamide  being  recovered. 
Accordingly,  the  last  change  is  attributed  to  a  specific  enzyme. 

E.  F.  A. 

Comparative  Hydrolysis  of  Sucrose  by  Various  Acids  in 
Presence  of  Invertase.  Gabriel  Bertrand,  M.  Rosenblatt,  and 
(Mme.)  M.  Rosenblatt  (Bull.  Soc.  chim.,  1912,  [iv],  11,  176 — 186. 
Compare  Abstr.,  1898,  ii,  128;  1909,  i,  272  ;  Sorensen,  Abstr.,  1910,  i, 
147;  Euler  and  XJgglas,  Abstr.,  1910,  i,  345,  796;  Michaelis  and 
Davidsohn,  Abstr.,  1911,  i,  1051,  1052). — Previous  investigations 
beginning  with  those  of  Kjeldahlin  1881  have  shown  that  the  activity 
of  invertase  and  other  enzymes  is  modified  by  the  presence  of  acids  or 
alkalis,  but  the  conclusions  arrived  at  as  to  the  quantities  of  acids  or 
alkalis  that  are  most  effective  and  as  to  the  general  laws  governing 
these  actions  have  been  very  variable. 

In  the  present  investigation  account  has  been  taken  of  the  alkalinity 
of  the  yeast  extract  and  of  the  sucrose  solutions  employed  and 
disturbing  influences  due  to  these  causes,  and  to  variation  in  the  yeast 
and  the  sucrose  employed  have  been  avoided.  The  results  are  Summarised 
and  tabulated  in  the  original.  They  show  that  the  acids,  grouped 
according  to  their  basicity,  arrange  themselves  for  activity  at  optimum 
concentrations,  taking  hydrochloric  acid  as  100,  in  the  same  order  as  for 
their  catalytic  activity  on  sucrose.  Among  the  monobasic  acids, 
trichloroacetic,  dichloroacetic,  and  lactic  acids  are  exceptional  in 
their  behaviour.  The  monobasic  acids  become  more  active  as  catalysts 
in  presence  of  invertase,  and  this  is  also  true,  but  to  a  less  extent, 
for  dibasic  acids,  whilst  for  tribasic  acid  the  inverse  holds.  No 
explanation  can  be  given  at  present  of  the  exceptional  behaviour  of 
the  three  acids  referred  to  already,  or  of  the  great  increase  in  catalytic 
activity  shown  by  aromatic  sulphonic  acids  in  presence  of  invertase. 

T.  A.  H. 

Cellulase.  Hans  von  Euler  (Zeitsch.  angew.  Chem.,  1912,  25, 
250 — 251). — A  brief  account  of  the  work  of  earlier  investigators  on 
the  action  of  bacteria  and  fungi  on  cellulose  is  given,  and  the  con¬ 
clusion  is  drawn  that  the  hydrolysis  of  pure  cellulose  by  enzymes 
derived  from  fungi  or  higher  forms  of  plant  life  has  not  yet  been 
demonstrated. 

It  is  shown  in  the  present  communication  that  cellulose-dextrins, 
obtained  by  the  action  of  strong  sulphuric  acid  on  cellulose,  are 
converted  under  the  influence  of  an  enzyme  (cellulose- dextrinase) 
occurring  in  the  extract  obtained  by  pressing  Merulius  lacrimans 
into  substances  having  a  greater  reducing  action  on  Fehling  solution  ; 
that  the  change  is  brought  about  by  an  enzyme  is  demonstrated  by 
the  fact  that  very  little  change  takes  place  if  the  extract  is  heated 
before  being  added  to  the  cellulose-dextrin  solution.  W.  H.  G. 
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Synthetic  Action  of  Enzymes.  William  M.  Bayliss  ( Proc . 
physiol.  Soc..,  191 1—12,  xl-xli  ;  J.  Physiol.,  43). — Using  glycerol  to 
reduce  the  water  content,  the  synthesis  by  emulsin  of  quinol  and 
dextrose  to  form  arbutin  can  readily  be  observed  in  a  week  or  less. 
A  small  degree  of  synthesis  can  readily  be  detected  polarimetrically. 
This  experiment  lends  itself  well  to  class  work.  W.  D.  H. 

The  Nature  of  Enzyme  Action.  II.  The  Synthetic  Pro¬ 
perties  of  Anti-Emulsin.  William  M.  Bayliss  (J.  Physiol.,  1912, 
43,  455 — 466). — Intraperitoneal  injection  of  emulsin  does  not  give 
rise  to  any  true  anti-enzyme,  although  precipitins  for  the  proteins  con¬ 
tained  in  the  solution  are  produced.  The  inhibitory  action  of  serum 
so  obtained  on  emulsiD  is  no  greater  than  that  of  normal  serum,  and 
is  merely  due  to  diminution  of  optimal  acidity.  Neither  normal  serum 
nor  the  immune  serum  has  any  synthetic  action.  Emulsin,  on  the 
other  hand,  will  synthesise  lactose  and  also  the  glucoside  of  glycerol. 
This  synthesis  is  retarded  by  serum,  probably  owing  to  diminution  of 
acidity.  Emulsin  is  not  a  protein.  W.  D.  H. 

Influence  of  Protoplasmic  Poisons  on  Reductase.  D.  Fraser 
Harris  ( Bio-Chem .  J.,  1912,  6,  200 — 202). — The  activity  of  this 
intracellular  enzyme  is  not  affected  by  reagents,  such  as  chloroform, 
sodium  fluoride,  etc.,  which  lessen  the  activity  of,  or  destroy, 
protoplasm.  W.  D.  H. 

The  Nitration  of  Arsanilic  Acid.  Ludwig  Benda  (Per.,  1912, 
45,  53 — 58). — The  brownish-yellow  substance  obtained  in  addition  to 
diazoarsanilic  acid,  mononitroarsanilic  acid,  and  a-trinitroaniline  in  the 
nitration  of  arsanilic  acid  has  the  composition  C6H607N3As. 

As  the  action  of  bromine  in  alkaline  solution  gives  4-bromo-2  : 6-di- 
nitroaniline  (m.  p.  158°,  compare  Austen,  this  Journ.,  1876,  ii,  513),  and 
the  action  of  potassium  hydroxide  yields  3  :  5-dinitro-4-hydroxyphenyl- 
arsinic  acid  (Benda  and  Bertheim,  this  vol.,  i,  63),  the  compound  must 
be  3  : 5-dinitro-i-aminophenylarsinic  acid.  In  the  fact  that  it  resists 
diazotisation,  it  resembles  s-trinitroaniline.  D.  F.  T. 

Preparation  of  Aromatic  Stibines.  Ludwig  Kaufmann 
(D.R.-P.  240316). — Triphenylstibine  can  be  obtained  in  80 — 90%  yield 
and  m.  p.  53°  (Michaelis  and  Reese  give  m.  p.  48°)  by  boiling  triphenyl¬ 
stibine  sulphide(100 parts)  with  absolute  alcohol  (450parts)  and  benzene 
(50  parts)  during  half  an  hour,  adding  copper  powder,  and  continuing 
the  heating  during  three  hours  ;  on  cooling,  the  product  separates  in  a 
pure  condition.  The  copper  can  be  replaced  by  iron  in  the  presence  of 
ferric  chloride,  or  the  mixture  left  at  the  ordinary  temperature  during 
about  fifteen  hours,  and  finally  boiled  for  one  hour.  F.  M.  G.  M. 
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Asphalt  Theory  of  Naphtha- formation  :  New  Work  on  the 
Genesis  of  Naphtha.  K.  W.  Charitschkoff  (J.  Russ.  Phys.  Ghem. 
Soc.y  1912,  44,  354 — 359.  Compare  Abstr.,  1904,  ii,  180;  1905,  ii, 
43;  1907,  i,  269  ;  ii,  361  ;  1909,  i,  39). — The  naphtha  synthesised  by 
the  method  of  Sabatier  and  Senderens  (Abstr.,  1907  i,  269)  consists  of 
unsaturated  liquid  hydrocarbons  which  have  a  high  iodine  number,  and 
readily  oxidise  and  become  tarry.  If,  however,  the  catalytic  substance  is 
insufficiently  heated,  instead  of  a  liquid  product,  a  black,  polymerised 
tarry  substance  resembling  natural  asphalt  is  obtained.  The  qualita¬ 
tive  and  quantitative  resemblance  between  some  of  the  fractions 
obtained  on  distilling  naphtha  and  natural  asphalt  has  akeady  been 
pointed  out  by  the  author,  and  a  similar  resemblance  is  now  found 
with  the  distillation  products  of  this  artificial  asphalt. 

The  conclusion  is  drawn  that  the  formation  of  naphtha  is  a  more 
complex  process  than  is  assumed  by  the  theories  of  Mendeleeff, 
Berthelot,  and  Cloez,  these  only  dealing  with  the  initial  stage  of  the 
process,  namely,  the  formation  of  unsaturated  hydrocarbons  from 
carbides.  These  hydrocarbons,  by  a  process  of  polymerisation,  give 
solid  natural  bitumen  (asphalt),  which,  on  decomposition  by  heat  or  on 
spontaneous  decomposition  occupying  countless  years,  yield  liquid 
naphtha.  This  process  is  probably  reversible,  since  naphtha,  by  oxida¬ 
tion  or  other  processes,  may  be  converted  into  more  complex  products 
similar  to  asphalt,  and  undoubtedly  possessing  a  cyclic  structure. 
Destructive  distillation  of  the  tarry  matter  formed  by  the  condensa¬ 
tion  of  naphtha  gives  a  naphtha  rich  in  paraffins.  The  author  regards 
the  asphalt  theory  of  the  formation  of  naphtha  as  definitely  established. 

T.  H.  P. 

Preparation  of  Hydrocarbons  with  Two  Double  and  One 
Triple  Linking.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co. 
(D.  R.-P.  241424).  — fie-Dimethylhexa-&at-dien-&y-inene, 
CH2:CMe-C:C-CMe:CH2, 

a  colourless  oil,  b.  p.  32°/17  mm.,  was  obtained"  by  distilling  the  tetra- 
methylglycol,  OH*CMe2,C:C*CMe2,OH  (142  parts),  with  potassium 
hydrogen  sulphate  (50  parts)  at  140 — 150°  under  atmospheric  pressure, 
whilst  yy-dimethyl-^-octinen-yy-diol,  OH*CMeEt*C:C'CMeEt*OH, 
colourless  crystals,  m.  p.  53°,  b.  p.  126°/20  mm.,  when  distilled  with 
anhydrous  oxalic  acid  furnished  yy-dimethylocta-^J-dien-^-inene, 
CHMeICMe*C:C*CMeICHMe,  an  oil,  b.  p.  71°/20,5  mm. 

F.  M.  G.  M. 

The  Inflammable  Capacity  of  Mixtures  of  Methyl  Chloride 
and  Air.  Saposhnikoff  ( Zeitsch .  ges.  Schiess.  Sprengstoffwesen,  1911,  6, 
384). — A  study  of  the  combustion  of  mixtures  of  methyl  chloride  and 
air  in  varying  proportions  and  at  different  temperatures.  The  heat 
of  combustion  of  one  kilo,  of  methyl  chloride  is  3099  calories,  whereas 
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the  corresponding  figure  for  methane  is  13,000  ;  the  conditions  under 
which  methyl  chloride  explodes  are  also  considered  in  the  original. 


F.  M.  G.  M. 


Thermal  Analysis  of  Hexachloroethane  and  of  its  Binary 
Mixtures.  Paul  Pascal  ( Gompt .  rend.,  1912,  154,  883 — 886). — 
The  ordinary  cooling  curve  for  hexachloroethane  reveals  the  existence 
of  three  modifications,  the  a- variety  stable  above  125°,  the  /3- variety 
existing  between  71*6°  and  125°,  and  the  y-form,  stable  below  71  *6°. 
The  transition  point  125°  being  ill  defined  on  the  curve,  the  accurate 
value  was  found  from  the  curves  for  mixtures  of  the  hexachloride  with 
naphthalene  and  phenanthrene.  Mixtures  containing  not  more  than 
8%  of  naphthalene  or  13%  of  phenanthrene  show  the  unusual  property 
of  remaining  solid  at  71'6°,  but  undergoing  partial  liquefaction  when 
the  temperature  falls  slightly.  The  curves  are  reproduced  and  fully 
discussed  in  the  original. 

The  cryoscopic  constant  for  hexachloroethane  is  560.  W.  O.  W. 


Autoxidation  of  Trichloroethylene.  Hermann  Staudinger 
(J.  pr.  Ghem.,  1912,  [ii],  85,  330 — 333). — Remarks  on  Erdmann’s 
paper  on  this  subject  (this  vol.,  i,  65).  From  investigations  on  the 
autoxidation  of  the  ketens,  the  author  has  come  to  the  conclusion  that 
the  addition  of  oxygen  to  an  autoxidisable  substance,  A,  takes  place 
unsymmetrically,  thus  :  A  +  >0.*0  — >-  AIOIO,  and  not  symmetrically, 

A<^,  as  hitherto  imagined. 

The  autoxidation  products  of  ketens  consist  of  oxides  of  the 
type  (I),  which,  in  some  cases,  may  be  isolated,  but  readily  decom¬ 
pose  into  ketones  and  carbon  dioxide,  together  with  oxides  of  the 
type  (III),  produced  by  the  decomposition  of  the  initial  product  (II), 
as  shown  in  the  following  scheme  : 
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The  author  agrees  on  the  whole  with  the  views  expressed  by 
Erdmann  on  the  autoxidation  of  trichloroethylene,  but  represents  the 
formation  of  carbon  monoxide,  carbonyl  chloride,  and  hydrogen 


chloride  as  follows : 
CC12*CHC1 

CCL-CHCl 

CC12  CHC1 
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Ethylenic  Isomerism  of  Acetylene  Dichloride.  Georges 
Chavanne  {Gompt.  rend.,  1912,  154,  776 — 777). — Commercial 

acetylene  dichloride  consists  of  a  mixture  of  two  isomerides  which  can 
be  separated  by  fractional  distillation.  The  two  compounds  have 
b.  p.  49°/760  mm.  and  60,2°/760  mm.  respectively.  Both  unite  with 
bromine,  yielding  the  same  dibromide,  m.  p.  —  26°,  b.  p.  195°/760  mm. 

W.  0.  w. 
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Action  of  Potassium  Hydroxide  on  Tertiary  Alcohols :  New 
Method  for  the  Diagnosis  of  Alcohols.  Marcel  Guerbet  ( Compt . 
rend.,  1912,  154,  713 — 715.  Compare  this  vol.,  i,  67,  154). — Tertiary 
alcohols  are  scarcely  attacked  by  potassium  hydroxide  below  230°. 
Above  this  temperature,  oxidation  slowly  occurs,  and  the  acids 
produced  contain  fewer  carbon  atoms  than  the  original  alcohol. 
Formic  and  propionic  acids  were  recognised  amongst  the  products  from 
dimethylethylcarbinol,  whilst  a  small  amount  of  butyric  acid  was 
obtained  from  /3-methylpentan-/3-ol.  W.  0.  W. 

Catalytic  Dehydration  of  Aliphatic  Alcohols  in  the  Wet 
Way  by  Sulphuric  Acid.  Jean  B.  Senderens  {Compt.  rend.,  1912, 
154,  777—779.  Compare  Abstr.,  1910,  i,  649  ;  1911,  i,  600—637).— 
Tertiary  alcohols,  even  the  lowest  in  the  series,  readily  yield  the 
corresponding  ethylenic  hydrocarbons  when  boiled  with  3  to  4%  of 
their  volume  of  sulphuric  acid.  In  the  case  of  the  secondary  alcohols, 
this  decomposition  does  not  occur  below  the  C5  term,  whilst  with 
primary  alcohols  dehydration  is  inappreciable  below  the  Cs  term. 
The  function  of  the  sulphuric  acid  appears  to  be  purely  catalytic,  and 
not  to  depend  merely  on  its  capacity  to  absorb  water.  Its  efficiency 
as  a  catalyst  depends  on  the  boiling  point  of  the  mixture,  the  low 
boiling  alcohols  only  undergoing  decomposition  in  presence  of  a 
relatively  large  amount  of  acid,  whilst  the  high  boiling,  tertiary 
alcohols  lose  water  equally  readily  in  the  presence  of  a  much  smaller 
proportion  of  acid.  W.  O.  W. 

Aa - Penten  - 8  -  ol,  CH2:CH-CH2*CHMe-OH.  Henri  Pariselle 
{Compt.  rend.,  1912,  154,  710 — 712). — Magnesium  turnings  (24  grams) 
are  treated  successively  with  allyl  bromide  (10  grams)  and  acetalde¬ 
hyde  (4  grams).  On  treating  the  product  in  the  usual  way,  Aa-penten- 
S-ol  is  obtained  as  a  colourless  liquid,  b.  p.  115 — 116°,  D20  0*840, 
Wd  1*425;  the  acetyl  derivative  has  b.  p.  132 — 135°.  Phosphorus 
pentachloride  converts  it  into  a  mixture  of  j38-dichloropentane  and 
8-chloro-&a-pentene,  b.  p.  97 — 100°.  W.  O.  W. 

ac-Dimethoxy-A^-pentinene  and  its  Hydrogenation.  Robert 
Lespieau  {Compt.  rend.,  1912,  154,  886 — 888). — ae-Dimethoxy-AP- 
pentinene,  OMe'CHg’CiOCHg'CHg’OMe,  prepared  from  the  Magnesium 
derivative  of  S-methoxy-Aa-butinene  (Abstr.,  1907,  i,  581),  has  b.  p. 
176 — 177°/760  mm.,  D16  0*9385,  1*442.  By  addition  of  bromine  it 

yields  fiy-dibromo-az-dimethoxy-bfi-pentene,  b.  p.  132 — 133°/15  mm. 
Hydrogenation  in  presence  of  platinum  black  leads  to  the  formation 
of  ae-dimethoxypentane  and  a-methoxypentane,  the  latter  being  formed 
with  loss  of  methyl  alcohol.  W.  O.  W. 

Hydrolysis  and  Constitution  of  Lecithin.  Fernand  Malen- 
greau  and  Georges  Prigent  {Zeitsch.  physiol.  Chem.,  1912,  77, 

107 — 120.  Compare  Abstr.,  1911,  ii,  795). — Lecithin  is  hydrolysed 
by  acids  in  the  same  manner  as  glycerolphosphoric  acid  ;  fatty  acid  and 
phosphoric  acid  are  eliminated  simultaneously,  although  the  fatty  acid 
is  split  off  much  more  quickly,  the  difference  being  the  more  marked 
as  the  catalytic  activity  of  the  acid  increases. 
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The  choline  group  in  lecithin  does  not  behave  as  if  it  were  an  ester 
group  attached  to  phosphoric  acid.  It  is  rapidly  eliminated  at  the 
same  rate  as  the  fatty  acids. 

After  two  hours’  heating  of  lecithin-cadmium  chloride  with  W/IO- 
sulphuric  acid,  hydrolysis  is  incomplete  ;  nearly  all  the  choline  has  been 
eliminated,  but  only  39%  of  the  glycerol  phosphoric  acid  has  been 
resolved.  As  heating  is  continued,  the  glycerolphosphoric  acid  is 
progressively  hydrolysed,  and  after  seventy-two  hours’  heating  this  has 
occurred  to  about  the  extent  of  three-fourths. 

With  A/10-hydrochloric  acid,  the  fatty  acids  are  completely 
eliminated  from  lecithin  iu  eight  hours,  but  only  12*8%  of  the  glycerol¬ 
phosphoric  acid  is  hydrolysed.  E.  E.  A. 

Action  of  Phosphorus  Trichloride  on  Organic  Acids : 
Monoacetylphosphorous  Acid.  Benjamin  T.  Brooke  (J.  Arner. 
Chem.  Soc.,  1912,  34,  492 — 499). — The  reaction  between  phosphorus 
trichloride  and  acetic  acid  is  represented  in  certain  text-books  by  the 
equation  (1)  3CHS-C02H  +  2PC13  — >  3CH3-C0C1  +  P203  +  3HC1,  and 
in  others  by  the  equation  (2)  3CH3‘C02H  +  PC13 — 3CH3#C0C1  + 
P(OH)s.  A  study  of  this  reaction  has  now  been  made,  and  has  shown 
that  equation  (2)  is  correct,  whilst  equation  (1),  indicating  the 
formation  of  phosphorous  oxide,  is  entirely  wrong. 

Two  secondary  reactions  take  place,  the  more  important  of  which  is 
expressed  thus:  CH3*C02H  +  CH3*C0C1  ^  (CH8'C0)20  +  HC1.  It 
has  been  found  that  when  the  preparation  is  carried  out  in  the  usual 
way  under  a  reflux  condenser,  the  hydrogen  chloride  required  to 
convert  the  acetic  anhydride  into  the  chloride  escapes  from  the 
reaction  mixture.  If,  however,  the  mixture  of  glacial  acetic  acid  and 
phosphorus  trichloride  is  left  at  18°  for  six  hours  under  a  slight 
pressure  (equivalent  to  10  cm.  of  concentrated  sulphuric  acid),  only  a 
small  amount  of  hydrogen  chloride  escapes,  and  the  formation  of  acetic 
anhydride  is  almost  completely  obviated. 

The  other  secondary  reaction  results  in  the  formation  of  acetyl- 
phosphorous  acid,  thus:  P(OH)3  +  CHg’OOCl  =  P(OH)2*OAc  +  HC1. 
AcetylpJiosphorous  acid  can  be  prepared  in  a  pure  state  by  adding  40  c.c. 
of  acetic .  anhydride  to  5  grains  of  phosphorous  acid  at  the  ordinary 
temperature,  treating  the  mixture  with  10  c.c.  of  acetyl  chloride,  and 
warming  to  50°.  The  compound  separates  in  white  crystals,  and,  after 
the  supernatant  liquid  has  been  decanted,  is  washed  with  ether  and 
dried  under  a  pressure  of  10  mm. 

When  acetyl  chloride  is  prepared  by  using  the  quantities  of  acetic 
acid  and  phosphorus  trichloride  indicated  by  equation  (1),  phosphorous 
oxide  is  not  produced,  but  the  residue  consists  of  phosphorous 
acid  and  a  small  amount  of  the  acetyl  derivative.  The  phosphorus 
trichloride  in  excess  of  that  required  by  equation  (2)  can  be 
recovered. 

The  quantity  of  hydrogen  chloride  evolved  by  the  action  of  acetyl 
chloride  on  phosphorous  acid  has  been  estimated,  and  the  results 
indicate  that  a  diacetyl  derivative  may  possibly  be  formed,  although 
it  could  not  be  isolated.  E.  G. 
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Ethyl  Dinitroacetate.  AndriS  Wahl  (Ann.  Chim.  Phys .,  1912, 
[viii],  25,  421 — 430). — A  more  detailed  account  of  work  already 
published  (Abstr.,  1903,  i,  225  ;  1904,  i,  795).  In  the  action  of 
nitric  acid  on  ethyl  hydrogen  malonate  there  is  formed,  in  addition 
to  ethyl  dinitroacetate,  some  ethyl  furoxandicarboxylate.  In  general, 
ethyl  dinitroacetate  is  formed  by  the  action  of  nitric  acid  on  com¬ 
pounds  of  the  following  types  :  CHRICH>C02Et ;  CRRICH/COgEt ; 
CHRIC(COMe)‘C02Et.  Ethyl  dinitroacetate  decomposes  slowly 
when  kept,  or  at  once  when  heated,  forming  nitric  acid  and  ethyl 
furoxandicarboxylate  (compare  Jovitschitsch,  Abstr.,  1902,  i,  202). 

T.  A.  H. 

Action  of  Concentrated  Sulphuric  Acid  on  Trilaurin.  B.  W. 
van  Eldik  Thieme  ( J .  pr.  Chem.,  1912,  [ii],  85,  284 — 307). — The 
preparation  of  mono-  and  di-glycerides  by  the  action  of  alkali  salts  of 
aliphatic  acids  on  glycerol  mono-  and  di-chlorohydrins  (Guth,  Diss., 
Rostock,  1902  ;  KrafEt,  Abstr.,  1904,  i,  136)  is  not  recommended  by 
the  author,  as  it  is  found  that  a  mixture  of  glycerides  is  produced ; 
thus,  sodium  laurate  and  glycerol  a-monochlorohydrin  yield  a  mixture 
of  monolaurin,  dilaurin,  and  trilaurin,  whilst  with  glycerol  ay-dichloro- 
hydrin  the  product  consists  mainly  of  dilaurin  and  trilaurin.  An 
explanation  of  these  results  was  obtained  from  the  behaviour  of 
glycerol  towards  sodium  laurate  ;  when  heated  at  100°,  a  mixture  of 
these  substances  becomes  alkaline,  owing  to  the  formation  of  sodium 
hydroxide,  partial  esterification  taking  place  simultaneously  : 

C?H5(OH)3  +  CuH23-C02I7a  -  C1]H23-C02-C3H5(0H)2  +  NaOIT. 

A  similar  esterification,  resulting  in  the  formation  of  a  mixture  of 
glycerides,  occurs  with  the  glycerol  chlorohydrins ;  the  production  of 
monolaurin,  a/3-  and  ay-dilaurin,  and  trilaurin  from  glycerol  ay-di- 
chlorohydrin  is  represented  in  the  following  scheme  (R  =  CllLH23,CO). 

2NaOR  NaOR 

0H-0H(CH2C1)2  — >  OH-CH(CHo-OR)o  — >  C3H5(OR)3+NaOH 

NiiOII  “  NaOR 

0H-CH(CH2C1)2  — >  OH-CH2-CH(OH)’CH9Cl  > 

OH-CH2-CH(OH)-CH-OR  and  OH-CH2-CH(OR)-CH2*OR. 

These  results  also  afford  an  explanation  of  the  widely  divergent 
values  given  in  the  literature  for  the  m,  p.’s  of  mono-  and  di-glycerides. 
/3-Monolaurin  (compare  Griin  and  Skopnik,  Abstr.,  1910,  i,  356)  is 
obtained  in  a  pure  condition  as  follows  :  glycerol  ay-diehlorohydrin  is 
converted  by  means  of  ehlorosulphonic  acid  into  SOsH*OCH(CH2C1)2, 
which  reacts  with  lauric  acid  at  45°,  yielding  (5-lauro-ay-dichloro - 
hydrin,  011H23'C02,CH(CH2C1)2,  a  pale  yellow  liquid,  b.  p.  180 — 181°/ 
4  mm.  ;  this  is  transformed  into  the  corresponding  iodohydrin  by 
means  of  sodium  iodide  in  alcoholic  solution,  the  iodohydrin  heated 
with  silver  nitrite,  and  the  resulting  ester  of  nitrous  acid  hydrolysed 
with  hydrochloric  acid.  /3-Monolaurin  has  m.  p.  60-5°.  a-Monolaurin, 
prepared  from  a/3-dibromohydrin  in  a  similar  manner,  has  m.  p.  58'9°; 
Grviu  and  Skopnik  (loc.  cit.)  give  52°. 

a-Lauro-fiy-dibromohydrin  has  b.  p.  197 — 198°/3  mm. 

a/3-Dilauro-y-chlorohydrin,  prepared  by  the  successive  action  of 
ehlorosulphonic  acid  and  lauric  acid  on  glycerol  a-chlorohydrin,  has 
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b.  p.  185 — 195°/5  mm.,  m.  p.  30°;  Griin  and  Schacht  (Abstr.,  1907,  i, 
462)  give  24°.  It  is  converted  by  the  method  described  above  into 
afi-dilaurin,  0H*C3H5(0,C0*C11H23)2,  m.  p.  56’3°. 

aa-Dilaurin,  obtained  together  with  a/?-dilaurin  by  heating  glycerol 
with  lauric  acid,  is  an  oil ;  the  product  obtained  by  Griin  and  Schacht 
( loe .  cit.)  by  the  interaction  of  sodium  Iaurate  and  aa-dichlorohydrin, 
and  described  by  them  as  aa-dilaurin,  consists  mainly  of  a/3-dilaurin 
and  trilaurin. 

Lauric  acid  forms  with  sulphuric  acid  a  crystalline  compound  of  the 
composition  CUH23*C02H,1|H2S04  ;  a  similar  compound  is  also  formed 
from  /?-lauro-ay-dichlorohydrin. 

The  action  of  strong  sulphuric  acid  on  trilaurin  has  also  been 
studied.  It  is  found  that  an  additive  compound  is  first  produced, 
which  then  undergoes  decomposition,  the  lauryl  groups  being  replaced 
by  S03H.  By  partly  hydrolysing  the  product,  /3-monolaurin  and 
a/?-dilaurin,  together  with  a  small  amount  of  aa-dilaurin,  were  obtained. 
For  complete  decomposition  of  trilaurin  into  glyceryltrisulphuric  acid, 
a  large  excess  of  sulphuric  acid  and  a  low  temperature  are  necessary. 

The  first  product  of  the  decomposition,  afi-dilaurosulphuric  acid ,  has 
been  isolated  in  the  form  of  its  potassium  salt, 

S0gK-0;C3H5(0-C0CnH23)2. 

Glycerol trisulphuric  acid  is  not  readily  hydrolysed  by  water  to 
glycerol  and  sulphuric  acid  as  stated  by  Klason  (J.  pr.  Chem.,  1879, 
[ii],  20,  1)  ;  glycerolmonosulphurie  acid  is  produced,  which  is  readily 
isolated  in  the  form  of  its  barium  salt,  and  is  hydrolysed  by  water 
only  after  prolonged  boiling.  F.  B. 

Ethyl  y-Ethoxyacetoacetate.  Marcel  Sommelet  ( Gompt .  rend., 
1912,  154,  706 — 708). — Although  ethyl  acetate  reacts  with  ethyl 
bromoacetate  in  presence  of  zinc  to  give  only  a  trace  of  ketone,  yet 
ethyl  ethoxyacetate  under  the  same  conditions  readily  forms  ethyl 
y-ethoxyacetoacetate,  0Et’CH2’C0'CH2’C02Et,  b.  p.  105 — 106°/ 
11  mm.,  116 — 117°/20  mm.  When  freshly  prepared,  this  substance 
is  colourless,  but  rapidly  alters  on  exposure  to  air.  An  alcoholic 
solution  gives  a  bright  red  coloration  with  ferric  chloride.  The  copper 
salt  crystallises  in  green  needles,  m.  p.  145 — 146c.  Hydrazine  hydrate 
forms  3 -ethoxymethylpyrazolone,  C6H10O2N2,  m.  p.  148 — 149’5°.  The 
sodium  salt  reacts  with  benzyl  chloride,  giving  a  mixture  of  mono-  and 
di-benzyl  derivatives. 

Ethyl  y-ethoxya-benzylacetoacetate ,  0Et*CH2'C0,CH(0H2Ph)*C02Et, 
b.  p.  185 — 187°/14  mm.,  forms  a  pyrazolone,  m.  p.  119 — 120°,  and  on 
hydrolysis  yields  8-ethoxy -a-phenylbutan-y-one, 

CH2Ph-CH2*CO-CH2-OEt, 

b.  p.  157°/19 — 20  mm.  ( semicarbazone ,  m.  p.  103 — 105°).  Ethyl 
y-elhoxy-aa-dibenzylacetoacetate  is  an  oil,  b.  p.  243 — 247°/14  mm. 

W.  0.  w. 

The  Action  of  Ammonium  Cyanide  (Potassium  Cyanide  and 
Ammonium  Chloride)  on  Chlorinated  Aldehydes.  Karl  Raske 
(Ber.,  1912,  45,  725 — 734). — When  an  ethereal  solution  of  chloroaeet- 
aldehyde  is  shaken  with  an  aqueous  solution  of  ammonium  chloride 
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and  potassium  cyanide  and  the  product  treated  with  hydrochloric  acid, 
/3-chlorolactic  acid  is  formed.  When  /3-chloropropaldehyde  is  similarly 
treated,  y-chloro-a-hydroxybutyric  acid ,  m.  p.  58°,  is  obtained.  Its 
ammonium  and  silver  salts  were  examined.  When  its  aqueous  solution 
is  boiled,  or  the  solid  acid  preserved  at  the  ordinary  temperature,  the 
lactone  of  ay-dihydroxy  butyric  acid  is  formed.  The  ammonium  and 
calcium  salts  of  the  latter  acid  were  investigated. 

Chloralacetamide,  when  acted  on  successively  by  hydrocyanic  and 
hydrochloric  acids,  yielded  a  product,  the  analyses  of  which  agreed  with 
the  formula  CC13-CH(NHAc)-C0*NH2,H20,  m.  p.  88—89°.  This 
appears,  however,  to  be  a  compound  of  trichlorolactamide  and  acetamide, 
since  it  is  readily  resolved  into  these  substances  by  the  action  of 
hydrochloric  acid,  and  it  can  also  be  obtained  by  crystallising  a  mixture 
of  these  substances  from  chloroform  or  benzene.  Attempts  to  obtain 
pure  crystalline  compounds  of  trichlorolactamide  with  benzamide, 
formamide,  and  pyridine  respectively  were  unsuccessful.  H.  W. 

Cystine.  Julius  Mauthner  ( Zeitsch .  physiol .  Chem.,  1912,  78, 
28 — 36).* — The  cystine  obtained  from  a  case  of  cystinuria  had 
[a]D  -  205*28°.  By  treatment  with  ammonia  and  zinc  dust  at  the 
ordinary  temperature  the  sulphur  was  removed  and  about  half  the 
theoretical  quantity  of  alanine  was  obtained.  This  proved  to  be 
d/alanine. 

Cystine  interacts  with  potassium  cyanide,  forming  a -amino-ft- 
thiocyanopropionic  acid,  SCN,CH2*CH(NH2),C02H ;  this  crystallises 
in  short,  stout,  lustrous  prisms,  also  in  flat  prisms  and  six-sided  platelets. 
On  heating  it  becomes  brown  at  180°,  m.  p.  220°  (decomp.),  [a]™  —  83' 17°. 
The  copper  salt  separates  in  rosettes  of  microscopic  platelets,  or  when 
quickly  precipitated  in  tiny  needles ;  the  hydrochloride  forms  long  prisms 
and  needles.  E.  F.  A. 

Dichloroacetaldehyde  and  the  Formation  of  Vinyl 
Acetates  from  Bromoacetaldehydes.  Bruno  Mylo  ( Ber .,  1912, 
45,  645 — 651). — /3-Bromovinyl  acetate,  CHBrICH'OAc,  b.  p.  146 — 149°, 
is  obtained  by  treating  dibromoacetaldehyde  (1  mol.)  and  acetyl 
bromide  (about  5  mols.)  with  finely  divided  copper  (1  atom)  and 
heating  the  mixture  at  the  b.  p.  for  sixteen  hours.  a(3ft-Tribromoethyl 
acetate,  CBJhyCHBr'OAc,  b.  p.  114 — 117°/15-5  mm.,  is  prepared  by 
heating  equal  molecular  quantities  of  dibromoacetaldehyde  and  acetyl 
bromide.  fifi-Dibromovinyl  acetate,  CBr2’.CH*OAc,  b.  p.  70 — 7T50/ 
7  mm.,  is  prepared  from  bromal,  acetyl  bromide,  and  finely  divided 
copper.  Equal  molecular  quantities  of  dichloroacetaldehyde  and 
acetaldehyde  are  converted,  after  the  addition  of  a  little  aqueous  zinc 

chloride,  into  dichlorotrimethyltrioxin,  CHClg'CH^Q.Qg^g^O, 
m.  p.  73 — 74 '5°,  colourless  prisms,  and  bisdichlorotrimethyltrioxin, 
CHMe ’^o'chIcHC^^O’  m>  P-  53—54-5°,  tufted  needles;  both 
have  an  intense  odour,  somewhat  resembling  that  of  paraldehyde. 

C.  S. 
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Hydrolysis  of  Carbohydratephosphoric  Acid  Esters.  Hans 

von  Euler  and  Yngve  Funke  ( Zeitsch .  physiol.  Chem.,  1912,  77, 
488 — 496). — Sodium  hexosephosphate  is  not  hydrolysed  by  trypsin, 
pepsin,  defibrinated  blood,  or  by  a  kidney  extract.  When  fed  to  a 
rabbit,  three-quarters  of  the  hexosephosphate  were  hydrolysed. 

E.  F.  A. 

Specific  Rotatory  Power  of  Lsevulose.  Bernhard  Tollens 
(Zeitsch.  Ver.  deut.  Zuckerind.,  1912,  360 — 361). — Herzfeld  and  Winter 
(Abstr.,  1886,  438)  have  found  values  between  -  71°  and  -  77°  for  the 
rotatory  power  of  lfevulose.  It  is  pointed  out  that  both  observers 
used  lsevulose  syrups,  and  omitted  to  allow  for  the  moisture  in  these 
when  calculating  the  experimental  results.  When  recalculated  a 
value  of  -  92°  to  —  93°  is  obtained  in  each  case,  agreeing  with  that 
generally  accepted.  E.  F.  A. 

Saccharification  of  Starch  by  Dilute  Acids.  Auguste 
Fernbach  andMARCEuScHOEN  (Bull.  Soc.  chim.,  1912,  [iv],  11, 303 — 308). 
— The  balance  of  existing  evidence  is  in  favour  of  the  view  that 
whilst  malt  diastase  hydrolyses  starch  to  dextrins  and  maltose,  dilute 
acids  convert  it  into  dextrose,  although  in  recent  years  Weber  and 
Macpherson  (Abstr.,  1895,  ii,  296)  and  others  have  found  maltose 
in  the  commercial  glucose  prepared  by  acid  hydrolysis  of  starch.  The 
authors  have  prepared  phenylosazones  from  the  products  obtained  by 
the  hydrolysis  of  starch  mucilage  under  pressure  with  hydrochloric 
acid,  oxalic  acid,  and  sulphuric  acid,  and  in  each  case  have  obtained 
notable  quantities  of  maltosazone,  which  was  identified  by  its  crystalline 
form  and  melting  point.  The  latter  was  generally  low,  owing  to  the 
difficulty  of  freeing  the  substance  from  small  quantities  of  dextrins 
(compare  Grueters,  Compt.  rend.,  1890,  110,  1204).  T.  A.  H. 

Humic  Acid  of  Sphagnum  Peat.  Sven  Oden  (Ber.,  1912,  45, 
651 — 660). — The  object  of  the  research  is  to  ascertain  whether  or  not 
the  non-colloidal  alkali  compounds  obtained  by  the  action  of  alkalis 
on  the  humous  substances  of  sphagnum  peat  are  true  salts.  Reasons 
are  stated  for  the  belief  that  such  alkali  compounds  are  non-colloidal. 
The  preparation  from  peat  of  a  solution  of  ammonium  humate  free 
from  colloids  is  described.  By  ultramicroscopical  examination,  the 
solution  exhibits  very  feeble  internal  luminescence,  which  is  due 
probably  to  the  high  molecular  weight  of  ammonium  humate  (compare 
Lobry  de  Bruyn,  Abstr.,  1904,  ii,  470).  By  suitable  treatment  with 
hydrochloric  acid  and  centrifugalising,  the  free  bumic  acid  can  be 
isolated.  The  fact  that  the  electrical  conductivity  of  0T82  Y-ammonia 
is  increased  by  the  addition  of  a  suspension  of  humic  acid,  shows  that 
the  latter  is  a  true  acid,  and  forms  an  ammonium  salt,  which  is  electro- 
lytically  dissociated.  The  equivalent  weight  of  the  acid  is  about  339 
as  determined  by  Kohlrausch’s  conductivity  method;  0  00520i\r-sodium 
hydroxide  is  treated  with  successive  small  quantities  of  a  suspension 
of  humic  acid  (containing  0'0042  gram  per  c.c.)  until  the  equivalent 
conductivity  reaches  a  minimal  value.  As  determined  by  the  analysis 
of  the  calcium  salt,  the  equivalent  weight  of  humic  acid  is  345.  The 
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variation  with  the  dilution  of  the  equivalent  conductivity  of  solutions 
of  sodium  humate  indicates  that  humic  acid  is  tribasic. 

When  humic  acid  is  heated  at  100°,  the  gelatinous  mass  loses  water 
and  is  changed  to  a  hard,  brittle  substance,  which  forms  a  black, 
glistening  powder.  This  modification  does  not  form  a  suspension  in 
water,  and  is  not  directly  soluble  in  alkalis.  By  the  prolonged  action 
of  alkalis,  however,  it  swells  and  partly  dissolves  as  the  brown  alkali 
humate ;  the  change  is  by  no  means  complete,  even  after  forty-six 
days.  C.  S. 

Coal  and  Carbonised  Residues.  Eduard  Donath  and  Fritz 
Braunlich  ( Chem .  Zeit.,  1912,  36,  373 — 376). — The  study  of  coals  by 
means  of  the  reaction  with  dilute  nitric  acid  (ibid.,  1904,  28,  180)  has 
now  been  extended  to  include  other  reagents.  Fusion  with  alkali 
hydroxide  at  250°  and  extraction  with  water  gives  dark  brown 
solutions  with  brown  coal,  charcoal,  and  carbonised  organic  material, 
and  much  of  the  coloured  matter  is  precipitated  by  acids.  True  coal, 
coke,  graphite,  and  acetylene  soot  yield  colourless  solutions.  Brown 
coals  are  almost  completely  converted  into  humic  acids,  and  these 
acids  may  be  separated  into  two  fractions,  one  of  which  is  completely 
soluble  in  the  concentrated  alkali  (I),  whilst  the  second  remains 
insoluble,  but  is  dissolved  by  very  dilute  alkali  hydroxide  (II).  After 
precipitation  with  acid,  the  two  substances  may  be  distinguished  by 
their  behaviour  towards  a  10%  solution  of  ammonium  carbonate,  in 
which  (I)  is  completely  soluble  and  (II)  insoluble.  The  acid  (I)  is 
insoluble  in  cold  water,  whilst  (II)  yields  a  dark  brown  solution.  True 
coal  may  be  rendered  soluble  by  repeated  fusion  with  alkali  at  400°. 

The  humic  acids  (I)  from  brown  coal  are  mixed  with  oxalic  acid  and 
an  acid  which  sublimes  at  300°,  and  also  with  a  crystalline  substance 
which  gives  a  red  coloration  with  ferric  chloride.  A  fatty  acid  is  also 
present.  If  ferric  oxide  is  added  to  tbe  alkali  fusion,  a  clear  solution 
is  obtained  with  water,  and  acids  no  longer  produce  a  precipitate. 
Much  oxalic  acid  is  present,  as  well  as  substances  which  give  a 
coloration  with  ferric  chloride. 

A  mixture  of  equal  volumes  of  concentrated  nitric  and  sulphuric  acids 
reacts  violently  with  brown  coal  and  wood,  but  only  slowly  with  coal. 
Those  materials  which  yield  humic  acids  with  alkali  are  converted  by 
the  acid  mixture  into  substances  soluble  in  acetone  or  alcohol,  and  this 
furnishes  a  ready  means  of  distinguishing  between  the  two  classes  of 
coal.  C.  H.  D. 

Alkylation  of  Amino-acids  with  Alkyl  Sulphates.  Joh. 
Novak  (Ber.,  1912,  45,  834 — 850). — An  endeavour  to  improve  the 
esterification  method  for  the  estimation  of  amino-acids.  Methyl 
sulphate  applied  in  the  cold  with  an  aqueous  solution  of  an  alkali 
gives,  in  general,  excellent  yields  of  a  product  methylated  at  both  the 
carboxyl  group  and  the  nitrogen  atom.  The  analogous  reaction  with 
ethyl  sulphate  is  far  from  complete  even  when  assisted  by  warming. 
The  reaction  product,  after  neutralisation  with  sulphuric  acid,  is 
evaporated  to  a  syrup  and  extracted  with  alcohol ;  after  again 
evaporating,  warming  with  dilute  hydrochloric  acid  to  decompose  any 
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alkylsulphurie  acid,  and  then  removing  sulphuric  acid  by  barium 
chloride,  the  hydrochloride  of  the  amino-ester  is  extracted  with  alcohol 
and  examined  by  conversion  into  various  derivatives. 

Glycine  gave  with  methyl  sulphate  a  93%  yield  of  betaine  hydro¬ 
chloride,  together  with  a  small  quantity  of  the  methyl  ester  of  betaine 
hydrochloride.  With  ethyl  sulphate,  triethyl  betaine  was  obtained 
(platinichloride,  m.  p.  217 — 218’5°  corr.),  together  with  diethylamino- 
acetic  acid ;  the  latter  results  from  the  hydrolysis  of  its  ethyl  ester 
(platinichloride,  tablets,  m.  p.  140 — 142°  corr.),  which  is  also  produced. 

eW-Alanine  with  methyl  sulphate  produced  only  methylbetaine  (a-tri- 
methylpropiobetaine)  (83-6%  theory),  the  platinichloride  of  which  melts 
at  210 — 212°  (corr.).  No  betaine  compound  was  obtained  with  ethyl 
sulphate,  the  products  being  a-diethylaminopropionic  acid  (copper  salt, 
violet-red  leaflets),  the  corresponding  ethyl  ester,  b.  p.  86°/18  mm. 
(platinichloride,  tablets,  m.  p.  114 — 116°  corr.),  and  a  little  a-ethyl- 
aminopropionic  acid  (the  copper  salt  was  prepared). 

cW-Leucine  on  methylation  gave  87%  of  the  theoretical  yield  of 
the  betaine  of  a-trimethylammoniumisohexoic  acid ;  platinichloride , 
leaflets,  m.  p.  217 — 218°  (corr.) ;  aurichloride,  leaflets,  m.  p.  164 — 165° 
(corr.).  Ethyl  sulphate  left  most  of  the  leucine  unaffected,  but  a  little 
a-ethylaminofsobutylacetic  acid  was  obtained  (copper  salt, violet  powder). 

dLPhenylalanine  was  methylated  to  the  betaine  of  a-trimethyl- 
ammoniumphenylpropionic  acid ;  platinichloride,  tablets,  m.  p. 
1955 — 196  5°  (corr.)  ;  aurichloride,  leaflets,  m.  p.  93 — 94°  (corr.).  The 
yield  was  96%. 

LAspartic  acid,  when  methylation  was  attempted,  gave  a  practically 
quantitative  yield  of  fumaric  acid,  the  rest  of  the  molecule  appearing 
as  a  mixture  of  tetramethylammonium  chloride,  trimethylamine,  and 
dimethylamine.  In  the  treatment  with  ethyl  sulphate,  a  small  amount 
of  fumaric  acid  and  diethylamine  was  obtained. 

d-Glutamic  acid  gave  on  methylation  a  92%  yield  of  a  penta- 
methyl  derivative,  probably  the  chloride  of  the  dimethyl  ester  of 
N -trimethyl glutamic  acid  (C02Me,CH2,CH2*CH,NMe3Cl,C02Me) ; 
platinichloride ,  needles,  m.  p.  201°  (decomp.);  aurichloride,  needles, 
m.  p.  125 — 128°.  A  small  quantity  of  a  dimethyl  derivative,  probably 
N -dimethylylutamic  acid,  was  also  obtained  (aurichloride,  leaflets). 
The  action  of  ethyl  sulphate  on  glutamic  acid  gave  no  satisfactory 
result.  D.  F.  T. 

Polypeptides  Containing  cLAminobutyric  Acid.  Emil  Abder- 
halden  and  Hsing  Lang  Chang  {Zeitsch.  physiol.  Chem.,  1912,  77, 
471 — 487.  Compare  Abderhalden,  Chang  and  Wurm,  Abstr.,  1911, 
i,  526). — Several  new  dipeptides  have  been  prepared  containing 
c£~amino butyric  acid,  also  three  of  the  possible  tripeptides  containing 
glycine,  alanine,  and  aminobutyric  acid.  Attention  is  called  to  the 
great  alteration  in  physical  and  biochemical  properties  caused  by 
the  alteration  in  the  order  in  which  these  three  units  are  united. 

Glycyl-cW-aminobutyric  anhydride,  prepared  from  glycyl-d^-amino- 
butyric  acid,  crystallises  in  rhombic  plates,  m.  p.  238°,  and  is  identical 
with  the  anhydride  prepared  from  a-aminobutyrylglycine  (Fischer  and 
Raske,  Abstr.,  1906,  i,  457). 
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Z-Aminobutyric  acid  is  converted  bynitrosyl  bromide  into  c?-a-bromo- 
butyric  acid,  [a]??  +  15*43°.  On  treatment  with  ammonia  partly 
racemised  d-a-aminobutyric  acid  is  obtained. 

d-Bromobutyryl  chloride,  prepared  by  the  action  of  thionyl  chloride 
on  the  acid,  has  b.  p.  65 — 69°/ 15  mm. 

d-Bromobutyryl-glycyl-d-aminobutyric  acid,  prepared  from  glycyl- 
<f-aminobutyrie  acid  and  d-bromobutyryi  chloride,  crystallises  in  very 
minute  needles,  m.  p.  141°  (corr.),  [a]??  +  5*55°.  When  set  aside  with 
25%  ammonia,  d-aminobutyryl-glycyl-d-aminobutyric  acid  is  formed  ;  it 
has  m.  p.  241°  (decomp,),  [a]??  + 12*75°. 

d- Bromobutyryl-glycyl-d- alanine  sinters  at  80°,  m.  p.  148°,  [a]??  —  21  •32°. 
d- Aminobutyryl-glycyl-d-alanine  reacts  acid  with  litmus  in  aqueous 
solution  ;  it  has  m.  p.  239°  (corr.),  [a]??  -7*8°. 

d-Bromobutyryl-d-alanine  crystallises  in  cubes  or  in  teeth-like 
branched  platelets,  which  soften  at  112°  (corr.),  m.  p.  132°  (corr.), 
[a]^-  20-08°. 

d-Aminobutyryl-d-alanine  has  m.  p.  266°  (corr.),  [a]??  —  12*55°. 
Chloroacetyl-d-aminobutyryl-d-alanine  crystallises  in  needles,  m.  p. 
195°  (corr.),  [a]??  —61*94°.  Glycyl-d-aminobutyryl-d-alanine  is  neutral 
to  litmus  in  aqueous  solution,  m.  p.  247°  (corr.),  fa]??  -  76*62°. 

d-Bromobutyrylglycine  has  m.  p.  93°  (corr.),  [a]??  +32*44°.  d -Amino- 
butyrylglycine  is  a  crystalline  powder,  m.  p.  226°  (corr.),  [a]??  +26*83°. 

d-Brornopropionyl-d-aminobutyrylglycine  separates  in  long  needles, 
m.  p.  166°  (corr.),  [a]??  -  12*83°.  d-Alanyl-d-aminobutyrylglycine  has 
m.  p.  214°  (corr.),  [a]??  + 13*86° 

Glycyl-d-aminobutyric  acid  has  [a]??  -  20*33°.  E.  F.  A. 

Electrochemical  Reductions.  I.  Reduction  of  Primary 
Nitroamines  into  Hydrazines.  H.  J.  Backer  ( Bee .  Irav.  chirn., 
1912,  31,  1 — 29). — The  author  has  reduced  a  number  of  primary 
nitroamines  by  electrical  methods,  using  a  cathode  of  tin  or  of  copper 
coated  with  tin  (compare  Boehringer  &  Sohne,  Abstr.,  1906,  i,  637). 
The  cathode  liquid  was  varied  according  to  the  stability  of  the 
substances  worked  with,  using  either  dilute  sulphuric  or  acetic  acids 
or  a  mixture  of  the  two,  a  solution  of  sodium  sulphate,  or  as  an 
alkaline  medium  a  solution  of  sodium  carbonate.  The  anode  liquid 
was  sulphuric  acid  (20%)  for  acid  reductions,  and  a  saturated  solution 
of  sodium  carbonate  for  alkaline  reductions.  The  hydrazines  obtained 
by  the  reductions  invariably  were  characterised  by  preparing 
condensation  products  with  aldehydes. 

Methyl  nitrourethane  is  best  reduced  in  a  dilute  solution  of  acetic 
acid  containing  sodium  acetate,  methyl  hydrazinecarboxylate  hydro¬ 
chloride  being  obtained  (yield  88%),  and  characterised  by  its 
benzylidene  derivative  (compare  Diels  and  Fritzsche,  Abstr.,  1911, 
i,  957).  The  p -nitrobenzylidme  derivative, 

C02Me-NH*N:CH-C6H4-N02, 

crystallises  in  pale  yellow  needles,  m.  p.  212°.  By  reduction  in 
alkaline  solution,  contrary  to  expectation,  free  hydrazine  itself  is 
formed.  Ethyl  nitrourethane  gives  a  yield  of  70%  on  similar  reduction 
in  acid  solution. 

Nitrocarbamide  is  best  reduced  in  a  mixture  of  dilute  acetic  and 
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sulphuric  acids,  the  semicarbazide  hydrochloride  being  subsequently 
obtained  to  the  extent  of  74%  of  theory  (compare  Holroyd,  Trans., 
1901,  79,  1326).  By  condensation  with  pyruvic  acid,  the  semi- 
carbazone,  NH^CO'NH'NlCMe'COgH,  is  obtained  in  white  needles, 
which  melt  and  decompose  at  200°.  From  it  a  potassium  and  barium 
salt  have  been  prepared.  W.  G. 

Constitution  of  the  Fulminuric  Acids.  III.  Celsio  Ulpiani 
( Gazzetta ,  1912,  42,  i,  209 — 227). — The  author  calls  attention  to  two 
papers  (Abstr.,  1905,  i,  750;  Rend.  Soc.  Chim.  Roma,  26th  Nov., 
1905)  in  which  he  described  previously  to  the  work  of  Jovitschitsch 
(Abstr.,  1906,  i,  732)  the  gradual  decomposition  of  ethyl  furoxan¬ 
dicarboxylate,  although  with  results  differing  substantially  from 
those  of  Jovitschitsch.  In  the  present  paper  an  account  is  given  of 
the  action  of  boiling  water  on  ethyl  furoxandicarboxylate  (previously 
recorded  in  the  second  of  the  papers  above-mentioned),  and  the  results 
so  obtained  are  discussed  in  connexion  with  those  of  Wieland  (Abstr., 
1909,  i,  610),  who  observed  a  different  series  of  reactions  when  the 
hydrolysis  was  effected  with  barium  hydroxide. 

When  ethyl  furoxandicarboxylate  is  boiled  with  water  for  four  or 
five  days,  and  the  aqueous  liquid  then  neutralised  with  ammonia, 
ethyl  ammonionitrocyanoacetate,  C02Et,C(CN)IN0,0H,NH8,  is  obtained 
in  crystalline  form  after  evaporation.  When  potassium  carbonate  is 
used  instead  of  ammonia,  the  potassium  derivative  is  obtained,  and 
is  identical  with  that  of  Conrad  and  Schulze  (Abstr.,  1909,  i,  211). 
The  silver  derivative,  C5H504N2Ag,  crystallises  in  heavy  needles. 
When  it  is  treated  with  hydrogen  sulphide  and  filtered,  the  filtrate 
yields  on  evaporation  in  a  vacuum,  transparent,  prismatic  crystals, 
which  consist  probably  of  impure  ethyl  nitrocyanoacetate.  On  reduc¬ 
tion  with  sodium  amalgam,  ethyl  ammonionitrocyanoacetate  yields 
the  sodium  oximinocyanoacetate,  whilst  when  it  is  treated  in  alcoholic 
solution  with  hydrogen  chloride,  the  ammonium  salt  of  ethyl  nitro- 
malonate  is  produced.  This  shows  that  the  middle  carbon  atom  of 
the  product  obtained  by  the  author  by  the  destruction  of  ethyl 
furoxandicarboxylate  is  linked  with  a  nitro-group,  whilst  in  Wieland’s 
products  there  is  an  oximino-group.  An  aqueous  solution  of  ethyl 
ammonionitrocyanoacetate  treated  with  an  ammoniacal  copper  solu¬ 
tion  slowly  deposits  the  compound  (C3H203N3)2Cu,4NH3,  identical 
with  that  obtained  from  ammoniacal  copper  solutions  of  ammonium 
fulminurate  (compare  Conrad  and  Schulze,  loc.  cit.).  Saponification 
of  ethyl  ammonionitrocyanoacetate  with  barium  hydroxide  yields 
the  barium  derivative,  Cg04N2Ba,2H20,  but  it  is  not  possible  to 
isolate  the  free  acid,  because  it  decomposes  quantitatively  in  solution, 
forming  nitroacetonitrile  and  carbon  dioxide.  The  ammonium  salt 
of  nitroacetonitrile,  C2N202H2,NH3,  has  m.  p.  about  135°. 

'  “  R.  V.  S. 

Constitution  of  the  Fulminuric  Acids.  IV.  Celsio  Ulpiami 
(Gazzetta,  1912,  42,  i,  243 — 263). — The  paper  records  attempts  which 
have  been  made  to  prepare  (or  to  ascertain  the  structure  of)  some  of 
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c2h2o2n2, 


which  have  at  least  one 


the  seven  different  substances 
oxygen  atom  linked  with  nitrogen. 

By  the  action  of  boiling  water  on  ethyl  furoxandicarboxylate  the 
author  obtained  (compare  preceding  abstract)  nitrocyanoacetic  acid  (of 
which  the  constitution  was  established  by  Conrad  and  Schulze, 
Abstr.,  1909,  i,  211)  and  nitroacetonitrile  (of  which  the  constitution 
was  settled  by  Steinkopf  and  Bohrmann,  Abstr.,  1908,  i,  327).  The 
substance  of  m.  p.  40°  described  by  Steiner  (Trans.,  1876,  ii,  288)  as 
nitroacetonitrile,  the  author  finds  to  have  the  composition  C402N4,  aud 

,  ,  7  ,  .  CN-CINO 

to  be,  consequently,  furoxandicarboxylonitnle.  0‘NO 

[With  A.  De  Dominicis.] — From  the  oxidation  of  glyoxime  with 
sodium  hypochlorite  or  with  concentrated  nitric  acid,  no  individual 
product  could  be  isolated.  Oxidation  of  glyoxime  with  permanganate 
yields  a  compound  (C  25‘91%,  JET  4'08%,  N  30'64%),  which  crystallises 
in  needles  and  decomposes  at  97°.  When  glyoxime  is  oxidised  with 
nitrogen  peroxide  in  ethereal  solution,  a  yellow,  crystalline  substance, 
C2H303Ng,|H20,  is  obtained;  it  has  m.  p.  104°.  It  forms  an 
ammonium  salt,  C2H303N3*NH3,|H20.  For  this 
substance  of  m.  p.  104°  the  annexed  formula  is 
suggested. 

[With  N.  Sciacca.] — The  interaction  of  equi- 
>0,^H20  molecular  quantities  of  ethyl  cyanocarboxylate 
and  hydroxy lamine  in  alcoholic  solution  yields  a 
crystalline  substance,  C4H803142,  m.  p.  99 — ’100°. 
It  gives  a  green  precipitate  with  copper  acetate, 
and  an  intense  reddish-violet  coloration  with 
The  substance  is  assigned  the  structure  of  the 


0 


HC - N 


HC - N 

\/ 

N-OH 


ferric  chloride. 

ethyl  ester  of  oxalmonoamido-oxime,  C02Et'C(IN*0H)‘NH2.  When  it 
is  saponified  with  sodium  hydroxide,  a  crystalline  substance,  m.  p. 
141°  (decomp.),  is  obtained,  which  is  probably  oxalmonoamido-oxime. 
The  silver  salt,  C2H303N2Ag,  forms  acicular  crystals.  R.  V.  S. 


Sodium  Pentacyanohydrazinoferrite  [Hydrazinoferropenta- 
cyanide].  E.  Biesalski  and  Otto  Hauser  ( Ztitach .  anory.  Ghem., 
1912,  74,  384 — 388). — If  a  concentrated  solution  of  6  grams  of 
hydrazine  hydrate  is  added,  drop  by  drop,  to  an  ice-cold  alkaline 
solution  of  12  grams  of  sodium  nitroprusside  in  ethyl  and  methyl 
alcohol,  a  yellow,  crystalline  precipitate  is  obtained,  which  is  washed 
with  alcohol  and  ether  and  dried  over  sulphuric  acid,  and  has  the 
composition  Na3N2H4(CN)5,H20.  It  gives  the  characteristic  reaction 
of  ferropentacyanides,  a  red  coloration  when  boiled  with  hydroxyl- 
amine.  It  readily  decomposes,  becoming  green  and  evolving  cyanogen. 

At  least  one  more  cyanogen  group  may  be  replaced  by  using  an 
excess  of  hydrazine.  Similar  reactions  occur,  but  less  readily,  with 
phenylhydrazine,  ethylamine,  and  diethylamine  (compare  Hofmann, 
Abstr.,  1900,  i,  591).  C.  H.  D. 


New  Silicanes.  Artur  Bygden  (Ber.,  1912,  45,  707 — 713. 

Compare  Abstr.,  1911,  i,  845). — The  author  has  extended  his  work  on 
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tetra-alkylsilicanes,  and  has  prepared  compounds  containing  9,  10,  and 
1 1  atoms  of  carbon,  and  a  derivative  of  silicoethane,  as  well  as  silicanes 
containing  the  phenyl  group.  The  following  substances  are  described  : 

Triethyl  -  n  -  propylsilicane,  b.  p.  1 72*8 — 173*2°  (corr.)/761  *4  mm., 
D45  0*775,  from  trichloro-n-propylsilicane  and  magnesium  methyl 
bromide  (4*5  mols.) ;  triethyl-n-butylsilicane,  b.  p.  190*6 — 191*6°/ 
762*2  mm.,  Df  0  782,  from  trichlorobutylsilicane  and  magnesium  ethyl 
bromide  (4*2  mols.) ;  triethylisobutyleilicane,  b.  p.  187*0 — 187*2°  (corr.)/ 
762  mm.,  D}5  0*784,  from  trichloroisobutylsilicane  and  magnesium 
ethyl  bromide  (4*5  mols.)  •  triethyli&oamylsilicane ,  b.  p.  204*6 — 205*6° 
(corr.)/757*3  mm.,  D}5  0*785,  from  trichloroisoamylsilicane  and 
magnesium  ethyl  bromide  (4*5  mols.). 

H examethylsilicoethane,  Si2Me6,  prepared  from  silicon  hexachloride 
and  magnesium  methyl  bromide  (6*2  mols.),  has  b.  p.  112 — 114°  (corr.)/ 
756*9  mm.,  m.  p.  12*5 — 14°. 

Trichlorophenylsilicane,  isolated  from  the  product  obtained  by  the 
gradual  addition  of  magnesium  phenyl  bromide  to  a  solution  of  silicon 
tetrachloride  in  ether,  has  b.  p.  200*5 — 201*5°  (corr.)/740*4  mm., 
whereas  Ladenburg  (Abstr.,  1873,  1026)  found  197°.  Magnesium 
methyl  bromide  (3*3  mols.)  and  magnesium  ethyl  bromide  (4*2  mols.) 
convert  it  respectively  into  phenyltrimethylsilicane,  b.  p.  171*5 — 171*7° 
(corr.)/759*4  mm.,  DJ3  0*873,  and  phenyl  triethylsilicane,  b.  p. 
238*2—238*4°  (corr.)/763*l  mm.,  DJ5  0*894. 

An  attempt  to  prepare  dichloropheuylethylsilicane  by  the  inter¬ 
action  of  magnesium  ethyl  bromide  (1*1  mols.),  and  trichlorophenyl¬ 
silicane  was  not  completely  successful  (compare  Kipping,  Trans.,  1907, 
91,  215),  but  the  product  so  obtained,  when  acted  on  by  magnesium 
methyl  bromide  (2*3  mols.),  yielded  phenyldimethylethylsilicane,  b.  p. 
197*6— 198*6°  (corr.)/758*7  mm.,  D’5  0*881. 

Benzyltrimethylsilicane,  prepared  from  trichlorobenzylsilicane  and 
magnesium  methyl  bromide  (3*3  mols.),  has  b.  p.  191*2 — 191*4°  (corr.)/ 
759*5  mm.,  D}5  0*872.  H.  W. 

Proposals  for  a  Nomenclature  of  Heterocyclic  Substances 
and  its  Extension  to  Cyclic  Substances  in  General  and  to 
Acyclic  Compounds.  Auguste  Behal  (Bull.  Soc.  chim.,  1912,  [iv], 
11,  264 — 275). — The  nomenclature  proposed  is  a  literal  rendering  of 
formulae  without  reference  to  the  functions  of  the  characteristic 
groups  in  the  substance,  and  it  is  suggested  that  it  would  be  especially 
useful  for  indexing  purposes. 

Greek  prefixes  are  to  be  used  to  indicate  the  number  of  links  in  a 
closed  chain,  and  the  nature  of  the  links  will  be  indicated  by  the  words 
oxo,  azo,  thio  for  rings  containing  O,  N  or  S,  or  oxonio,  azonio, 
sulphinio,  etc.,  in  the  case  of  oxonium,  azonium  or  sulphinium  com¬ 
pounds.  The  residue  ISO  will  be  called  thion,  and  S02  will  be  named 
sul phone.  The  names  of  closed  saturated  chains  will  end  in  -ane,  and 
unsaturation  will  be  indicated  by  the  terminations  -ene,  -diene,  -triene, 
etc.  ;  thus,  dihydropyrrole  will  be  cycfopentazene,  and  pyridine 
becomes  cycfohexazotriene.  The  numbering  of  the  links  composing 
the  ring  will  begin  with  the  atom  of  lowest  atomic  weight.  In  poly- 
heterocyclic  compounds,  Latin  prefixes  will  be  used  to  indicate  the  number 
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of  rings,  and  numbers  appended  indicating  the  points  of  attachment ; 
thus  quinoline  would  be  bicyclo-5  : 10-decazo-l-pentene-l  :  3  : 5  :  6  :  8. 
The  same  system  could  be  used  for  polyhomocyclic  substances ; 
thus  anthracene  would  be  tetracyclo-1  :  8  :  2  :  7  :  9  : 14  -  tetradeca- 
hexene-2  :3 : 5 : 9  : 10 :12.  In  the  case  of  bridged  rings,  the  linking 
atoms  forming  the  bridge  would  be  indicated  by  letters  a,  b,  c,  etc., 
and  the  position  of  the  bridge  by  the  numbers  of  the  atoms  in  the 
primary  ring,  at  which  it  is  attached  ;  thus  pinene  would  be  bicyclo- 
a  :  6  :  4-heptene-l-trimethyl-a  :  a  :  1.  In  general,  the  longest  possible 
chain  is  to  be  taken  as  the  basis  of  the  name,  and  where  two  chains 
are  of  equal  length  the  more  complex  is  to  be  taken  as  a  basis.  The 
dioxide  formula  for  quinone  would  be  called  bicyclo-a  :  b  :  1  :  4-octo- 
dioxotriene-1  :  3  :  5,  or,  if  preferred,  the  nature  of  the  linking  bridge 
atoms  may  be  indicated  thus  :  bicyclo-a  :  6(0.0) :  1  :  4-octo-dioxotriene- 
1:3:5. 

The  system  is  applied  to  acyclic  compounds  with  the  addition  of  the 
Geneva  system  of  numbering  atoms  in  side-chains,  and  the  convention 
that  oxygen  doubly  linked  to  carbon  is  to  be  indicated  by  the  suffix 
-one ;  thus  diethyl  ether  becomes  pentoxane-3,  the  acid  anhydride, 
CH3*CHMe*CH2*C0*0*G0*CHMe'0H8,  becomes  octoxane-4-dione-3:5- 
dimetkyl-2  :  7,  and  sulphonal,  CH2Me*S02'CMe2‘S02*CH2Me,  would 
be  called  heptadisul phone-3  :  5-dimethyl-4  :  4. 

The  names  may  be  shortened  by  using  numerals  and  letters  in  place 
of  prefixes,  thus  3C  for  tricyclo-  and  so  on,  different  kinds  of  type 
being  used  for  numerals  and  letters  serving  different  purposes  in  the 
name,  thus  /3-naphthol  tetrahydride  could  be  written  20-1  :  6-10-triene- 
2:4: 6-ol-3  (bicyclo-1  :  6-decatriene-2  :  4  :  6-ol-3). 

A  large  number  of  examples  of  the  application  of  this  system  to 
the  naming  of  complex  substances  are  given  in  the  original. 

T.  A.  H. 

A^-cycfoHexadiene.  Carl  D.  Harries  (Ber.,  1912,  45, 
809 — 816.  Compare  Abstr.,  1909,  i,  218;  Crossley,  Trans.,  1904,  85, 
1403). — The  formation  of  cycfohexene  as  well  as  cycfohexadiene  on 
elimination  of  hydrogen  bromide  from  1  :  2-dibromocycfohexane  by 
means  of  quinoline  is  confirmed,  contrary  to  the  results  of  Zelinsky 
and  Gorsky  (Abstr.,  1911,  i,  847),  by  the  following  new  investigation. 
When  dibromocycfohexane  is  treated  in  alcoholic  solution  with 
trimethylamine,  an  additive  product ,  C9H18NBr,  of  trimethylamine 
with  a  monobromide  is  obtained,  m.  p.  181°  (decomp.).  When  heated, 
this  decomposes  into  trimethylamine  and  a  hydrocarbon,  C6H8, 
DU  0*8421,  tin  1*475.  It  gives  an  intense  dark  red  coloration  with 
concentrated  sulphuric  acid.  On  prolonged  treatment  with  ozone  a 
mixture  of  mono-  and  di-ozonide  is  obtained,  from  which,  on  decom¬ 
position,  succindialdehyde  and  other  products  resulted. 

The  hydrocarbon  when  brominated  yields  a  tetrabromide  crystallis¬ 
ing  in  thick,  colourless  prisms,  m.  p.  87 — 89°.  On  brominating  the 
mixture  of  hydrocarbons  obtained  by  the  method  of  Zelinsky  and 
Gorsky,  two  tetrabromides,  m.  p.  87 — 89°  and  155 — 156°,  possibly 
corresponding,  with  cis-  and  irans-isomerides,  as  well  as  an  oily  fraction, 
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were  obtained  ;  the  last  contained  1  :  2-dibromoc?/c&)hexane,  correspond¬ 
ing  with  about  25%  of  cycfohexene  in  the  original  hydrocarbon. 

E.  F.  A. 

Indones  and  their  Transformation  Products  in  Sunlight. 
Behaviour  with  Ozone.  Maijussia  Bakunin  {Rend.  Accad.  Sci.  Fie. 
Mat.  Napoli,  1911,  [iii],  17,  379 — 386.  Compare  Bakunin  and  Lanis, 
Abstr.,  1911,  i,  992). — The  present  paper  deals  with  4-nitro-2- 
phenylindone  and  with  the  product,  m.  p.  about  320°,  obtained  when 
it  is  kept  in  sunlight.  The  latter  does  not  react  with  phenylhydrazine 
or  semicarbazide.  4-Nitro-2-phenyliodone,  however,  yields  with  semi- 
carbazide  a  substance,  C16H1203N4,  which  has  m.  p.  210°,  and 
crystallises  in  yellow  needles. 

The  action  of  ozone  on  the  nitrophenylindone  and  on  the  substance 
of  m.  p.  320°  has  also  been  investigated,  the  dilute  ozone  employed 
being  obtained  by  passing  oxygen  through  a  Berthelot  tube  connected 
with  an  induction  coil.  4-Nitro-2-phenylindone  when  ozonised  in 
chloroform  solution  at  0°  yielded  (1)  benzoic  acid  ;  (2)  a  substance, 
m.  p.  128°  (obtained  in  some  experiments  only);  (3)  a  well-crystallised, 
stable  substance,  m.  p.  157 — 158°.  The  last-named  product  reacts 
with  phenylhydrazine,  and  is  not  affected  by  sodium  carbonate  or 
by  boiling  water.  When  boiled  with  barium  hydroxide,  it  dissolves, 
and  from  the  solution,  on  addition  of  acid,  benzoic  acid  can  be  obtained, 
and  also  a  substance,  m.  p.  136 — 137°.  The  substance  of  m.  p.  157° 

N02-C6H,-CH 

is  assigned  the  constitution  of  an  ozonide,  J  |>03,  whilst 

CO — CPh 
N02-C6H3*CH 

for  the  compound  of  m.  p.  136°  the  formula  |]>03 

C02H*CPh 

suggested.  Analyses  were  made  in  both  cases. 

The  transformation  product  (of  m.  p.  320°)  of  4-nitro-2-phenylindone 
was  unaffected  by  ozone  under  the  conditions  of  experiment. 

B.  Y.  S. 

Explosiveness  of  the  Residues  from  Ethereal  Solutions 
of  Nitrophenylmdones  Exposed  to  Light.  III.  Mabussia 
Bakunin  ( Rend .  Accad.  Sci.  Fis.  Mat.  Napoli,  1911,  [iii],  17, 
375 — 378.  Compare  Bakunin  and  Lanis,  Abstr.,  1911,  i,  992). — 
Ethereal  solutions  of  nitrophenylindones  which  have  been  exposed  to 
light  yield  on  distillation  an  explosive  residue.  Ether  and  ethereal 
solutions  of  cinnamic  acid  did  not  yield  an  explosive  residue  after 
exposure  to  light  in  the  same  circumstances  ;  if  the  explosive  properties 
are  due  to  ethyl  peroxide,  therefore,  it  is  possible  that  the  dissolved 
nitro-derivative  favours  its  formation.  R.  Y.  S. 

Molecular  Compounds  of  Aromatic  Amines  with  Nitro- 
derivatives.  Demetrius  E.  Tsakalotos  {Bull.  Soc.  chirn.,  1912,  [iv], 
11,  284 — 288.  Compare  Abstr.,  1908,  i,  498). — Mixtures  of  aromatic 
amines  with  nitro-derivatives  are  intensely  coloured,  and  Ostromiss- 
lensky  (Abstr.,  1911,  ii,  195)  has  obtained  spectroscopic  evidence  of 
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the  formation  of  a  definite  molecular  compound  between  aniline  and 
nitrobenzene,  although  Kremann  (Abstr.,  1905,  ii,  77)  had  shown 
that  the  fusion  curve  for  mixtures  of  these  two  substances  did  not 
indicate  the  formation  of  such  a  compound.  The  author’s  previous 
work  (loc.  cit .)  has  shown  that  such  compounds  may  only  exist  in  the 
liquid  state,  and  he  has  therefore  examined  viscosity  and  density 
curves  for  mixtures  of  (1)  aniline  and  nitrobenzene,  (2)  dimethyl- 
aniline  and  nitrobenzene,  and  the  fusion  curve  for  a-mononitro- 
naphthalene  and  a-naphthylamine,  and  finds  that  in  these  cases  there  is 
no  indication  of  the  formation  of  molecular  compounds,  so  that  the 
latter  must  be  almost  entirely  dissociated  even  in  the  liquid  state. 
Kremann  (loc.  cit.),  however,  has  shown  that  stable  compounds  of 
this  kind  are  formed  between  the  aromatic  amines  and  di-  and 
tri-nitro-compounds.  T.  A.  H. 


Preparation  of  Diarylamines.  Knoll  &  Co.  (D.R.-P.  241853). 
— Diarylamines  have  previously  been  prepared  by  heating  arylamine 
hydrochlorides  with  elimination  of  ammonium  chloride  ;  the  conden¬ 
sation  of  the  bases  is  now  found  to  take  place  readily  in  the  presence 
of  iodine. 

2  : 2'-Dinaphthylainine  (m.  p.  170*5°)  was  obtained  in  quantitative 
yield  by  heating  /?-naphthylamine  in  the  presence  of  0*5%  of  iodine 
during  four  hours  at  230°;  in  the  absence  of  iodine  a  10%  yield  only 
was  obtained ;  this  reaction  also  takes  place  in  boiling  aniline 
solution. 

The  following  compounds  were  also  prepared  in  the  presence  of 
iodine:  4 : 4'-Dihydroxydiphenylamine,  m.  p.  169°,  in  70%  yield  at 
200°  from  p-aminophenol ;  the  triacetyl  derivative  has  m.  p.  132*5° 
(the  previously  recorded  m.  p.’s  are  174*5°  and  128*5°  respectively). 

a-Phenylnaphthylamine,  m.  p.  60°,  b.  p.  223°/10  mm.,  in  85%  yield 
from  aniline,  and  a-naphthylamine  at  230 — 250°  during  eight  hours. 

a-o-Methoxyphenylnaphthylamine,  m.  p.  99*5°,  b.  p.  226 — 228°/ 
11  mm.;  the  p-me2Ao£C;y-compound  has  b.  p.  250 — 252°/13  mm. 
a-o- Tolylnaphthylamine  has  b.  p.  198 — 202°/9  mm.;  the  m -tolyl 
derivative,  b.  p.  234 — 237°/ll  mm.;  the  p -tolyl  derivative,  m.  p.  78°, 
b.  p.  230°/10  mm.  ;  the  m-c vylyl  derivative,  b.  p.  227 — 232°/9  mm. ; 
the  p -chlovophenyl  derivative,  m.  p,  102 — 103°,  and  the  m -chlorophenyl 
derivative,  m.  p.  72*5°,  b.  p.  238 — 241°/12  mm. 

/ 3-Phtnylnaphthylaminc  has  m.  p.  108°,  b.  p.  237°/15  mm.;  the 
p -chlorophenyl  derivative,  m.  p.  101°,  b.  p.  251*5°/13  mm.,  being 
obtained  in  90%  yield  from  /?-naphthol  and  p-chloroaniline. 

/3-m-Tolylnaphthylamine  has  m.  p.  68 — 69°,  b.  p.  243 — 246°/15  mm., 
yield  90%  (previously  recorded,  m.  p.  67°)  ;  the  o -tolyl  derivative, 
m.  p.  95°,  b.  p.  235 — 237°/14  mm. ;  the  o -chlorophenyl  derivative, 
m.  p.  89°,  b.  p.  236 — 238°/13*5  mm.;  the  m -chlorophenyl  derivative, 
m.  p.  101°,  b.  p.  250 — 253°/ 11  mm.,  and  the  p-chloro-o-tolyl  derivative, 
m.  p.  75°,  b.  p.  262— 264°/ 15  *5  mm. 

Di- 2  naphthyl -m-phenylenediamine,  m.  p.  234°,  from  /3-naphthol  and 
wi-phenylenediamine  at  200 — 260°,  is  obtained  in  quantitative  yield. 

F.  M.  G.  M. 
b  b 
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The  Action  of  Iodine  on  Phenols.  II.  The  Catalytic 
Decomposition  of  Tri-iodophenol.  John  M.  Wilkie  (J.  Soc. 
Chem.  lnd.,  1912,  31,  208 — 210.  Compare  Abstr.,  1911,  ii,  546). — 
The  author  has  found  that  the  addition  of  one  drop  of  Nj\ 0-solution 
of  iodine  to  a  saturated  solution  of  sodium  tri-iodophenol  produces  a 
striking  colour  effect,  the  solution  finally  becoming  semi-solid  owing  to 
the  precipitation  of  tetraiododiphenylenequinone  (compare  Abstr.,  1911, 
ii,  546).  Investigation  of  this  reaction  has  shown  that  (1)  the  reaction 
is  truly  catalytic,  since  no  iodine  is  lost,  the  iodine  in  the  final  phase 
corresponding  exactly  with  that  added  initially;  (2)  the  acid  liberated 
in  the  reaction  is  hydriodic  acid,  and  (3)  the  weight  of  the  tetra¬ 
iododiphenylenequinone  produced  corresponds  with  that  of  the 
tri-iodophenol  taken. 

The  reaction  has  a  high  initial  velocity,  and,  in  some  cases, 
is  practically  complete  in  one  hour.  It  does  not  proceed  in  neutral 
solution,  the  presence  of  a  small  quantity  of  free  alkali  being  neces¬ 
sary.  Excess  of  alkali,  however,  completely  inhibits  the  reaction,  it 
being  difficult  to  obtain  a  satisfactory  conversion  if  the  alkali  exceeds 
two  mols.  of  sodium  hydroxide  per  mol.  of  tri-iodophenol,  and  under 
such  conditions  the  iodine  is  not  recoverable.  With  solutions  con¬ 
taining  inhibitive  amounts  of  alkali,  reaction  occurs  if  dilute  acid  is 
added  cautiously  to  restore  the  optimum  condition;  carbon  dioxide 
acts  similarly  if  slowly  bubbled  through  the  solution.  The  addition 
of  considerable  amounts  of  iodine  will  also  overcome  the  inhibitory 
effects  of  alkali. 

The  author  considers  that  hypoiodous  acid  is  the  real  catalyst,  acting 
in  accordance  with  the  equations  :  2I2  +  2H20  ^  2HI  +  2HOI ; 
2C6H2I3ONa  +  2HOI  =  C12H4I402  +  2I2  +  2NaOH.  T.  S.  P. 


Nitro-derivatives  of  Diphenyl  Ether.  Alphonse  Mailhe  and 
Marcel  Murat  (Gompt.  rend.,  1912,  154,  715 — 716). — When  diphenyl 
ether  is  treated  with  fuming  nitric  acid  in  acetic  acid  solution  at  50°, 
o-  and  p -nitrodiphenyl  ether,  C6H6,0"C6H4'N02,  are  formed.  The 
former  is  an  oil,  b.  p.  185°/55  mm.,  whilst  the  latter  crystallises  in 
clinorhombic  prisms,  m.  p.  56° ;  on  reduction,  it  yields  p -aminodiphenyl 
ether,  C12H11ON,  m.  p.  82°.  This  amine  develops  an  intense  and 
persistent  red  coloration  with  bleaching  powder. 

A  mixture  is  obtained  when  diphenyl  ether  is  added  to  cold  fuming 
nitric  acid.  Extraction  of  the  product  with  boiling  alcohol  yields 
2:4:2':  4'-tetranitrodiphenyl  ether,  C6H8(N02)2'0,06H3(N02)2,  m.  p. 
95°,  and  a  more  soluble  tfrim^ro-derivative,  m.  p.  108 — 110°.  A  second 
extraction  yields  a  pentanitro- derivative,  m.  p.  86 — 88°.  Extraction 
with  carbon  tetrachloride  gives  an  ill-defined  mixture,  m.  p.  110 — 120°, 
but  subsequent  treatment  of  the  residue  with  ether  removes  the 
4  :  4' -  dinitro  -  derivative,  m.  p.  138 — 139°,  and  a  very  soluble 
2  :  4  :  6  :  2'  :  4'  :  6'-Aea;am’2ro-derivative,  m.  p.  67°.  If  the  original 
mixture  of  nitro-compounds  is  treated  with  sulphuric  and  nitric  acids, 
an  octanitro-de rivative,  m.  p.  195°,  is  formed.  The  orientation  of  the 
compounds  mentioned  has  not  been  definitely  established 

w.  o.  w. 
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ra-Methylaminophenol.  Joachim  Biehringer  and  A.  Tanzen 
(i Chem .  Zeit.,  1912,  36,  389). — m-Methylaminophenol  can  be  satisfac¬ 
torily  prepared  by  methylating  m-aminophenol  with  methyl  iodide  in 
the  presence  of  potassium  hydroxide  solution  at  100°  in  a  sealed  tube. 
It  was  obtained  as  a  viscous  oil,  b.  p.  169‘5°/12  mm.  (compare  Gnehm 
and  Scheutz,  Abstr.,  1901,  i,  519) ;  the  dibenzoyl  derivative, 

NMeBz*C6H4*OBz, 

forms  colourless  needles,  m.  p.  150°.  D.  F.  T. 

Hew  Derivatives  of  Phenyl  Sulphide.  Edouard  Bourgeois 
and  P.  Huber  (Hec.  trav.  chim.,  1912,  31,  30 — 32). — o-  and  p-Amino- 
phenyl  sulphides  are  obtained  by  reduction  of  the  corresponding 
nitro-compounds  with  tin  and  hydrochloric  acid.  The  o -aminophenyl 
sulphide,  NH2‘C6H4*SPh,  crystallises  from  alcohol  in  colourless,  trans¬ 
parent  tablets,  m.  p.  35'5°,  b.  p.  212°/25  mm.,  257‘5°/100  mm.  The 
para-compound  crystallises  in  white  needles,  m.  96°  (Kehrmann  and 
Bauer,  Abstr.,  1897,  i,  27,  give  93°).  These  two  bases  on  diazotisation 
and  boiling  with  water  give  the  corresponding  hydroxy-compounds, 
o -ffydroxyphenyl  sulphide ,  SPh‘C6H4*OH,  is  a  viscous,  yellow  liquid, 
b.  p.  219°/66  mm.,  and  the  para-comjoowred  a  white  solid,  m.  p.  25°. 

W.  G. 

Trinitroanisoles.  H,  Vermeulen  ( Rec .  trav.  chim,.,  1912,  31, 
101 — 104.  Compare  Abstr.,  1906,  i,  256  ;  and  Blanksma,  Abstr., 
1904,  i,  577  ;  1908,  i,  979). — The  trinitroanisoles  were  all  obtained 
from  the  dinitroanisoles,  using  for  nitration  a  mixture  of  nitric  acid 
(D  l-5)  and  sulphuric  acid  in  equal  volumes. 

2  :  3-Dinitroanisole  yields  2  :  3  : 4-trinitroanisole,  m.  p.  155°  (com¬ 
pare  Meldola  and  Eyre,  Trans.,  1902,  81,  993),  which  when  acted 
on  by  sodium  methoxide  gives  2  :  4-dinitro-l  :  3-dimethoxybenzene. 
3 : 6-Dinitroanisole  is  converted  into  3:4:  Q-trinitroanisole,  m.  p. 
106 — 107°,  which  gives  4  :  6-dinitro-l  :  3-dimethoxybenzene  with 
sodium  methoxide,  thus  orientating  the  third  nitro-group.  3  : 4-Di- 
nitroanisole  yields  a  mixture  of  2:3:4-  and  3:4:  6-trinitroanisoles. 
3 : 5-Dinitroanisole  on  nitration  gives  2:3: 5-trinitroanisoIe,  m.  p. 
104°,  and  a  small  quantity  of  3  :4  : 5-trinitroanisole,  m.  p.  119 — 120°. 
With  sodium  methoxide,  the  former  yields  3  :  5-dinitroveratrole,  and 
the  latter,  4  :5-dinitro-l  :  3-dimethoxybenzene.  W.  G. 

a-jo-Methoxyphenylethylamine  [a-Anisylethylamine].  Mario 
Betti  and  Giuseppe  Del  Rio  ( Gazzetta ,  1912,  42,  i,  283 — 288). — 
The  authors  have  resolved  the  base  into  the  optical  isomerides  by 
crystallisation  of  the  hydrogen  tartrates  from  alcohol.  The  less 
soluble  hydrogen  tartrate,  C9H130H(C4H606),  forms  large,  lustrous 
crystals.  It  has  a20  +  1‘66°  in  5%  aqueous  solution  (200  mm.  tube). 
The  free  base  liberated  from  it  has  [a]o  +  22’680  in  light  petroleum  (con¬ 
centration  3'704%).  Its  benzoyl  derivative  crystallises  in  loDg  needles, 
m.  p.  129°,  and  has  a  +0-80°  in  1%  alcoholic  solution  and  in  400  mm. 
tube  at  about  20°.  The  more  soluble  hydrogen  tartrate, 

C9H130N(C4H606), 

has  a  +  1*12 — 1T6°  in  5%  aqueous  solution  in  a  200  mm.  tube  at  about 
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20°.  The  free  base  has  [a]D  - 19 ‘IS0.  Its  benzoyl  derivative  has 
m.  p.  138°,  and  a  -  0*74°  in  1%  alcoholic  solution  in  a  400  mm.  tube  at 
about  20°.  R.  y.  S. 

Haloid  Derivatives  of  Ditolyl  Ethers.  Alphonse  Mailhe 
and  Marcel  Murat  (Bull.  Soc.  chim.,  1912,  [iv],  11,  288 — 294). — A 
more  detailed  account  of  work  published  already  (this  vol.,  i,  254),  in 
the  course  of  which  some  further  compounds  are  described.  The 
mono-halogenated  substances  have  the  halogen  atom  in  the  para- 
position  with  respect  to  the  ether  linking,  and  the  di-halogenated  com¬ 
pounds  have  a  halogen  atom  in  the  para-position  in  each  of  the  two 
rings,  except  in  the  di-jo-tolyl  ethers,  where  the  ortho-positions  are 
occupied  by  the  halogen  atoms. 

Chlorodi-o-tolyl  ether  has  D10  1*1741,  %  1*590.  Dichlorodi-o-tolyl 
ether  has  D9  1*2980,  1“611.  Bromo-di-o-tolyl  ether ,  b.  p.  323 — 325°, 

D9  1*4090,  nD  1*613,  is  a  viscous  liquid.  The  dibromo- derivative  boils 
at  250°/15  mm. 

Chlorodi-m-tolyl  ether,  b.  p.  312°,  D13  1*1630,  nD  1*588,  and  the 
corresponding  dicMoro-compound,  b.  p.  336 — 338°,  D13  1*2882,  nD  1*606, 
are  both  very  viscous  liquids.  Bromodi-w»-tolyl  ether, b.  p.  330°/755  mm., 
nD  1*624,  is  liquid,  whilst  the  dibromo-compound,  already  described  by 
Cook  (Abstr.,  1910,  i,  731),  is  solid,  m.  p.  120°. 

Chlorodup-tolyl  ether,  D10 1*18,  raD  1*60*2,  and  the  dichloro-derivative 
are  both  liquid.  Bromo-di-jo-tolyl  ether  has  «u  1*620.  T.  A.  H. 

4-Amino-a-naphtliyl  Mercaptan.  II.  Theodor  Zincke  and 
Franz  Schijtz  ( Ber .,  1912,  45,  636 — 645.  Compare  this  vol.,  i,  257). — 
4-Amino-a-naphthyl  methyl  sulphide  in  alcoholic  solution  reacts  with 
amyl  nitrite  and  concentrated  hydrochloric  acid  to  form  1  -metliylthiol- 
uaphthaleneA-diazonium  chloride ,  SMe*C10K6*N2Cl,  decomp.  120°,  green 
needles  or  leaflets.  The  diazo-compound  is  stable,  forms  a  platini- 
chloride,  chromate ,  nitrate ,  sulphate,  bromide,  and  perbromide, 

°llH9N2SBr3' 

decomp.  135°,  and  condenses  normally  with  /3-naphthol  and  with 
dicnethylaniline  to  form  respectively  \-methylthiolnaphthalene-i-azo-fi- 
naphthol,  SMe*ClcH6*N2*C10H6*OH,  green  crystals  with  red  fracture, 
and  l-methylthiolnaphthalene-i-azodimethylaminobenzene, 
SMe*C10H6*lsT2*C6H4*NMe2, 

m.  p.  155°,  purple-red  leaflets  ( hydrochloride ,  green  powder).  The 
diazo-compound  is  reconverted  into  4-amino-a-naphthyl  methyl 
sulphide  by  stannous  chloride  or  sulphurous  acid,  but  is  changed  by 
cold  10%  potassium  sulphite  to  1  :  V -dimethylthiol -4  : 4' -azonaphthalene, 
N.2(C10H6*SMe)2,  dark  red  prisms  with  a  green  lustre,  and  by  a  mixture 
of  40%  potassium  hydrogen  sulphite  and  cold  saturated  aqueous 
potassium  chloride  to  potassium  \-methylthiolnaphthalene-i-diazo - 
sulphonate,  SMe*C10H6*N2*SO3K,  m.  p.  about  220°  (decomp.),  yellow 
leaflets.  The  sodium  salt,  decomp.  200°,  and  the  barium  and  the  silver 
salts  of  the  latter  are  described.  The  diazosulphonate  is  converted  into 
the  diazonium  chloride  by  concentrated  hydrochloric  acid,  and  reacts 
in  boiling  water  with  zinc  dust  and  acetic  acid  to  form,  after  the 
addition  of  hot  saturated  potassium  chloride,  potassium  l-methylthiol- 
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naphthalene-i-hydrazinesulphonate,  SMe,C10H6*NH*NH*SO3K,  decomp. 
199 — 200°,  colourless  needles,  which  is  decomposed  by  hydrochloric 
acid,  yielding  nitrogen,  ammonia,  sulphuric  and  sulphurous  acids,  and 
4-amino-a-naphthyl  methyl  sulphide.  The  impure  hydrazine  has  been 
obtained  as  an  oil  from  the  barium  hydrazinesulphonate  ;  by  acetylation 
it  yields  the  acetyl  derivative,  SMe'CjgHg’NH'NH  Ac,  m.  p.  216°, 
glistening  leaflets. 

4-Dimethylamino-a-naphthyl  methyl  sulphide  reacts  with  amyl 
nitrite  and  formic  acid  (D  1*2)  to  form  4 -methylthiol-(3-naphthaquinone, 
SMe*C10H5O2,  m.  p.  197°,  brownish-red  needles,  which  is  reduced  to  a 
colourless,  unstable  quinol,  yields  /3-naphthaquinoneanilide  or 
dianilide  by  treatment  with  aniline  under  suitable  conditions,  dichloro- 
jft-naphthaquinone  by  treatment  with  chlorine,  2-hydroxy-a-naphtha- 
quinone  by  treatment  with  alkalis,  and  reacts  with  o-phenylenediamine 

to  form  the  naphthaphenazine,  SMe'C^Hg^^xCgH^  m.  p.  170°, 

yellow  needles.  C.  S. 

PhenoL-Quinone  Isomerism  of  the  SchifFs  Bases  of 
Aromatic  Hydroxyaldehydes.  Wilhelm  Manchot  and  Bertil 
Palm  berg  ( Annalen ,  1912,  388,  103 — 135). — The  mutually  inter¬ 
changeable  “yellow”  and  “red”  modifications  of  jo-homosalicylidene- 
aniline  and  of  ethyl  salicylidene-j»-aminobenzoate  have  been  already 
described  (Abstr.,  1909,  i,  805;  1910,  i,  33;  1911,  i,  36).  Two  new 
examples  are  now  given.  a-2-Hydroxynaphthylidene-p-aminophenol, 
OH'C10H6‘CHIN*C6H4‘OH,  when  prepared  by  the  rapid  cooling  of  a 
concentrated  alcoholic  solution  of  its  components,  is  obtained  in 
yellow  needles,  m.  p.  222°.  When  prepared  by  slow  crystallisation 
or  by  keeping  the  yellow  needles  in  contact  with  their  mother  liquor, 
the  substance  is  obtained  in  the  “  red  ”  modification,  orange-yellow 
prisms,  m.  p.  226° ;  this  form  is  converted  into  the  “  yellow  ” 
modification  by  rapid  crystallisation  from  alcohol.  In  a  similar 
manner,  ethyl  p- homosalicylidene-ip-aminobenzoate , 

0H-CGH3Me-CH:N-C6H4-C02Et, 

has  been  obtained  in  a  “  yellow  ”  modification  (individual  crystals 
appear  as  almost  colourless,  six-sided  plates  under  the  microscope) 
and  a  “red”  modification,  m.  p.  101°  (individual  crystals  appear  as 
yellow  or  orange-red  prisms)  ;  the  “  yellow  ”  form  becomes  red  at 
about  80°,  melts  at  90°,  resolidifies,  and  melts  again  at  101°. 

The  isomerism  in  each  of  the  preceding  four  cases  is  somehow 
connected  with  the  hydroxyl  group  in  the  aldehyde,  because  only  one 
compound  is  obtained  in  each  case  when  the  methyl  or  ethyl  ether  of 
the  hydroxyaldehyde  is  condensed  with  the  amine.  It  is  suggested 
that  the  “yellow”  and  the  “red”  modifications  maybe  represented 
by  the  respective  formulae,  NRICH'CgH^OH  and 

nr:ch-c<^'^>ch  ; 

the  “  yellow  ”  modification  reacts  more  rapidly  with  cold  alcoholic 
ferric  chloride.  Attempts  have  been  made  to  prepare,  from  the 
“  yellow  ”  and  the  “  red  ”  modifications  of  an  anil,  derivatives  corre¬ 
sponding  iwith  each  of  these  formulae,  but  they  have  been  unsuccessful 
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on  account  of  the  ease  with  which  the  “  yellow  ”  and  the  “  red  ” 
modifications  change  into  one  another ;  only  in  the  case  of  ethyl 
jo-homosalicylidene-j9-aminobenzoate  has  the  “  yellow  ”  modification 
been  converted  into  a  hydrobromide ,  Cl7Hl703N,HBr,  m.  p.  207°,  and 
the  “red”  modification  into  a  hydrobromide ,  m.  p.  215 — 216°. 

The  following  compounds,  each  of  which  occurs  in  only  one 
modification,  are  described  :  a-2-Hydroxynaphthylideneaniline, 

OH*  C10Hfi  •  CHINPh, 

m.  p.  92°,  almost  colourless,  six-sided  leaflets ;  by  crystallisation 
from  aqueous  alcohol,  the  substance  is  obtained  in  hydrated,  yellow 
needles,  m.  p.  90 — 100°,  but  the  red  leaflets  described  by  Knoevenagel 
and  Schroter  are  shown  to  be  a  mixture  of  the  anil  and  a  red  oxida¬ 
tion  product,  m.  p.  265°,  the  composition  of  which  could  not  be  settled 
definitely  by  analysis.  a-2-Zthoxynaphthylidene-p-aminophenol, 

OEt*C10Hc*CH:N*C6H4*OH, 

m.  p.  188°,  almost  colourless  prisms;  a-2-hydroxynaphthylidene-p- 
anisidine,  OH*C10H6*CHIiS’*C6H4*OMe,  yellow  needles,  m.  p.  108° ; 
ethyl  a-2-hydroxynaphthylidene-p-arninobenzoate, 

OH*C10Hc*CH:N*C6H4*CO2Et, 

m.  p.  140°,  slender  needles,  and  its  ethyl  ether ,  m.  p.  103*5°,  colourless 
crystals;  a-2 -hydroxynaphthylidene-a-naphthylamine,  m.  p.  178°,  orange- 
red  crystals ;  a-2 -hydroxynaphthylidene-ft-naphthylamine,  m.  p.  140°, 
orange-yellow  needles ;  methyl  p-homosalicylidene-p-aminobenzoate, 
OH* C6HgMe* CH !  N*C6H4*C02Me,  m.  p.  162°;  p-homosalicylidene-p- 
aminobenzoic  acid,  m.  p.  265° ;  p-homosalicylidene-p-aminophenol,  m.  p. 
171°,  orange-red  crystals  ;  p-homosalicylidene-p-anisidine,  m.  p.  122° ; 
2-methoxy-b  methylbenzylidene-p-aminophenol ,  m.  p.  190*5°,  colourless 
crystals ;  2-methoxy-b-methylbenzylidene-p-anisidine,  m.  p.  90°,  colour¬ 
less  needles ;  salicylideneanthranilic  acid, 

oh*c6h4*ch:n*c6h4*co2h, 

has  been  obtained  as  a  light  yellow,  crystalline  mass,  m.  p.  196 — 197°, 
and  as  red  crystals,  m.  p.  202 — 203°,  but  the  evidence  is  not  con¬ 
clusive  that  these  are  “yellow”  and  “red”  modifications  respectively; 
salicylidene-p-aminophenol,  m.  p.  140°,  yellow  plates  ;  salicylidene- p- 
anieidine,  m.  p.  84°,  colourless,  hexagonal  leaflets;  o -methoxybenzylidene- 
p-aminophenol,  m.  p.  168°,  colourless  leaflets.  C.  S. 

The  Action  of  Polyhydric  Phenols  on  Uranium  Salts.  J.  A. 
Siemssen  ( Chem .  Zeit.,  1912,  30,  353 — 354). — The  addition  of 
resorcinol,  quinol,  catechol,  pyrogallol,  phloroglucinol,  etc.,  to  the 
yellow  solutions  of  uranium  salts  gives  intensely  red  solutions,  the 
tone  of  which  varies  from  a  light  red  to  a  purple-red,  according  to 
the  concentration  (compare  Weinland  and  Binder,  ibid.,  208). 
Experiments  in  which  resorcinol  was  chiefly  used  showed  that  cotton 
is  not  dyed  by  such  solutions,  even  in  the  presence  of  potassium 
hydrogen  sulphate.  Wool  is  dyed  yellow,  the  colour  becoming  more 
intense  on  treatment  with  ammonia,  and  being  very  resistant  towards 
cold  alkalis  and  acids  and  towards  warm  soap  and  soda  solutions ;  it 
is  also  completely  fast  to  light.  The  compound  to  which  the  colour  is 
due  has  no  t  been  isolated.  T.  S.  P. 
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Triphenylcarbinols.  III.  Hugo  Kauffmann  and  Paul  Pannwitz 
(Ber.,  1912,  45,  766 — 776). — Certain  triphenylcarbinols  containing 
methoxy-groups  can  be  reduced  to  the  corresponding  triphenylmethane 
derivatives  by  alcoholic  hydrogen  chloride  (Abstr.,  1905,  i,  773  ;  1909,  i, 
99).  However,  the  acetaldehyde  which  is  also  produced  frequently 
reacts  with  the  product  to  form  tarry  substances.  The  reduction  of 
the  carbinol  is  effected  far  more  conveniently  by  boiling  formic  acid. 
It  is  found  that  under  conditions  in  which  triphenylcarbinol  itself 
is  extremely  slowly  reduced,  (i)  the  presence  of  a  methoxyl  group  in 
the  ortho-position  to  the  methane  carbon  atom  greatly  facilitates  the 
reduction ;  in  the  meta-position  it  has  very  little  influence  ;  in  the 
para-position  it  has  a  slight  facilitating  influence.  Several  methoxy- 
groups  in  para-positions  render  the  reduction  more  easy ;  (ii)  the 
influence  of  hydroxyl  groups  is  similar  to  that  of  methoxyl  groups  ;  (iii) 
halogen  atoms  in  the  benzene  nuclei  do  not  markedly  affect  the 
reducibility  ;  (iv)  chloroanil,  malachite-green,  rosolic  acid,  fluorescein, 
and  triphenylmethane-dyes,  such  as  magenta,  are  reduced  extremely 
slightly  or  not  at  all ;  (v)  the  reducibility  does  not  run  pari  passu 
with  the  basicity  of  the  triphenylcarbinols. 

The  following  new  compounds  are  described  :  m-Methoxytriphenyl- 
methane,  leaflets,  m.  p.  86°.  op' -Dimethoxy triphenylcarbinol,  m.  p.  115°,  is 
prepared  from  p-methoxybenzophenone  and  magnesium  o-anisyl 
iodide,  and  yields  op ' -dimethoxytriphenylmethane,  m.  p.  94°,  by 
reduction,  best  by  zinc  dust  and  acetic  acid,  oo'p' -Trimethoxytriphenyl- 
carbinol,  m.  p.  1 19°,  prepared  from  magnesium  o-anisyl  iodide  and  2  :  4- 
dimethoxybenzophenone,  is  easily  reduced  to  oo  p -trimethoxy triphenyl¬ 
methane,  m.  p.  118°.  b-Bromo-2 :  4- dimethoxy  triphenylcarbinol,  m.  p.  186°, 
is  obtained  by  the  bromination  of  2  :  4-dimethoxytriphenylcarbinol  in 
carbon  disulphide  or  concentrated  sulphuric  acid,  and  yields  5 -bromo- 
2  :  ^-dimethoxy triphenylmethane,  m.  p.  176°,  by  reduction.  b-Chloro- 
2  :  ^-dimethoxy triphenylcarbinol,  m.  p.  182°,  obtained  by  treating  2  :  4- 
dimethoxytriphenylcarbinol  in  chloroform  with  phosphorus  penta- 
chloride  and  subsequently  with  water,  is  reduced,  as  easily  as  the 
preceding  bromo-compound,  to  5 -chloro-2  :  ^-dimethoxy triphenylmethane, 
m.  p.  159. 

Michael's  salicylresorcinol  is  shown  to  be  resorcinyl  salicylate,  not 
2 : 2'-4'-trihydroxybenzophenone  as  has  hitherto  been  supposed. 

C.  S. 

Action  of  Magnesium  Phenyl  Bromide  on  Methylpinacolin. 

(Mme.)  Pauline  Ramart-Lucas  ( Compt .  rend.,  1912,  154,  708 — 710). 
— The  tertiary  alcohols  obtained  by  applying  the  Grignard  reaction  to 
trialkylacetophenones  (Abstr.,  1910,  i,  378)  undergo  dehydration  when 
heated  with  acetyl  chloride  and  acetic  anhydride,  giving  the  corre¬ 
sponding  hydrocarbons.  The  constitution  of  y-phenyl-/3/3-dimethylbutan- 
y-ol  ( loc .  cit.)  and  of  the  corresponding  pentanol  has  been  completely 
established  by  their  synthesis  from  pinacolin  and  methylpinacolin 
respectively  by  the  action  of  magnesium  phenyl  bromide.  The 
occurrence  of  acetophenone  amongst  the  products  formed  by  the  action 
of  chromic  acid  on  y-phenyl-/3/3-dimethylbutan-y-ol  is  probably  due  to 
the  intermediate  formation  of  a  hydrocarbon  containing  the 
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trimethylene  ring,  arising  through  a  dehydrating  action  of  the 
oxidising  mixture.  W.  0.  W. 

Dipterocarpol.  Leopold  van  Itallie  ( Pharm .  Weekblad,  1912,49, 
314 — 321). — Dipterocarpol  is  a  phytosterol  isolated  from  the  balsam  of 
Dipterocarpus  Hasseltii  and  D.  Irinervis  by  extracting  with  boiling 
alcohol  the  part  insoluble  in  light  petroleum.  It  forms  colourless 
plates,  m.  p.  134 — 135°,  [a]D  +  64-6°,  molecular  formula  C27H4602. 
It  answers  the  phytosterol  tests  of  Liebermann,  Hesse,  Mach, 
Hirschsohn,  and  Tschugaeff. 

When  heated  at  160°  under  pressure  with  anhydrous  sodium  acetate 
and  acetic  anhydride,  it  yields,  by  elimination  of  H20,  dipterocarpol 
anhydride ,  C27H440,  colourless,  doubly  refracting  crystals,  m.  p.  69 — 70°, 
which  answers  to  the  same  tests  as  the  parent  substance.  Phenyl- 
carbimide  also  reacts,  forming  the  anhydride,  but  no  product  was 
obtained  with  either  benzoyl  chloride  or  benzoic  anhydride. 

Oxidation  with  Kiliani’s  chromic  acid  mixture  converts  the 
phytosterol  into  the  corresponding  ketone,  dipterocarpone ,  C27H4408, 
colourless,  columnar,  rhombic  crystals,  m.  p.  183 — 184°,  Tajp  +  71-03°, 
which  answers  the  phytosterol  tests.  Its  formation  indicates  the 
presence  of  a  CH*OH-group  in  dipterocarpol.  Dipterocarpoxime, 
C27H4402:N0H,  forms  microscopic,  colourless  crystals,  m.  p.  249 — 250°. 

With  halogens,  dipterocarpol  forms  additive  products,  which  could 
not  be  obtained  crystalline.  Reduction  with  sodium  and  amyl  alcohol 
did  not  yield  any  crystalline  product.  A.  J.  W. 

Olivil.  Wilhelm  Koerner  and  Bartolo  L.  Vanzetti  (Mem.  E. 
Accad.  Lincei,  1911,  [v],  8,  749 — 792.  Compare  Abstr.,  1903,  i,  430). 
— The  authors  give  a  full  account  of  the  work  on  this  subject  previously 
reported  ( loc .  cit.),  and  some  new  derivatives  are  described.  Olivil 
ethyl  alcoholate  has  m.  p.  about  120°,  and  [a]n  -  23'8°  (in  ethyl 
alcohol).  Olivil  hydrate  has  in.  p.  about  105°,  and  [a]n  —127°  (in 
water).  OJivil  methyl  alcoholate  has  m.  p.  about  97°,  and  [a]f  -  48 *9° 
(in  methyl  alcohol).  Olivil  propyl  alcoholate  has  m.  p.  about  104°. 
Olivil  isopropyl  alcoholate  has  m.  p.  101 ’5°.  Olivil  ally  1  alcoholate  has 
m.  p.  99-5—106°. 

Dimethylolivil,  C18HlfiOs(OMe)4,  crystallises  in  small,  silky  needles, 
m.  p.  156°,  [ajn  -56-4°  (in  alcohol).  When  treated  with  bromine  in 
glacial  acetic  acid  solution,  dimethylolivil  yields  a  monobromo- deriv¬ 
ative,  C22H2707Br,  which  crystallises  in  colourless  scales,  m.  p.  128°,  and 
also  a  <ii&romo-derivative,  C22H2607Br2,  which  forms  (with  1  mol.  of 
benzene)  silky  needles,  m.  p.  about  85°,  or  (anhydrous)  spherical 
aggregates  of  needles,  m.  p.  132°.  Dimethylolivil  also  yields  a  deriv¬ 
ative  with  mercuric  acetate,  C22H2606(HgAc)2,  and  with  mercuric 
chloride,  C22H2606(HgCl)2.  Monomethylolivil,  C21H2607.  is  obtained 
when  olivil  is  treated  with  about  three-fourths  of  the  amount  of 
methyl  iodide  calculated  for  complete  methylation ;  it  crystallises  in 
woolly  needles,  m.  p.  218°  (if  the  bath  is  previously  heated  to  200°). 
Diethylolivil,  C24H8207,  crystallises  in  needles,  m.  p.  182°.  Monoethyl- 
olivil,  C22H2807,  has  m.  p.  145°.  Methylethylolivil,  C23Hg0O7,  can  be 
prepared  either  from  monoethylolivil  or  from  monomethylolivil ;  it 
crystallises  in  needles,  m.  p.  about  169°  Dipropylolivil,  C2gH2607, 
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forms  long,  thin  needles,  m.  p.  135-5°  Dibenzylolivil,  Cg4H3607, 
crystallises  in  silky  needles,  m.  p.  150 — 157°,  according  to  the  mode 
of  heating. 

isoOlivil,  C18H1603(0H)2(0Me)2,  forms  prismatic  crystals,  m.  p,  167°  ; 
it  has  [a]o2  +352°  (in  water),  [a]],2  +  118°  (in  acetic  acid),  [a]f?  +6M0 
(in  alcohol).  With  concentrated  sulphuric  acid  it  gives  a  deep 
orange-red  coloration,  which  becomes  violet  on  addition  of  water,  and 
with  ferric  chloride  it  yields  a  fugitive  blue  coloration,  which  becomes 
green  and  finally  brown.  With  ethyl  alcohol,  isoolivil  yields  an 
alcoholate ,  C20H24O7, JEtOH,  which  forms  tabular  crystals.  The  methyl 
alcoholate,  C20H24O7,2MeOH,  crystallises  in  tablets.  The  compound 
with  ethyl  ether,  C20H24O7,Et2O,  and  the  compound  with  acetone, 
C20H24O7,COMe2,  are  also  crystalline. 

Dimethylisoolivil,  C18H1603(0Me)4,  crystallises  in  silky  needles, 
m.  p.  184*5°,  [a]o 5  +33-58°.  Monomethyliaoolivil,  C18H1603(0H)(0Me)3, 
forms  prismatic  crystals  (with  methyl  alcohol)  or  thin  needles  (with 
2H20)  [Repossi :  the  hydrate  crystallises  in  the  tetragonal  system, 
a‘.c  —  \  :  0  91654];  the  anhydrous  substance  has  m.  p.  208°.  Diethyl- 
iso  olivil,  C24H3207,  crystallises  in  needles,  m.  p.  179 — 179-5°, 
[a]!25  +38-22°  (in  alcohol).  Monoethylisoolivil,  C22H2807,  crystallises 
with  2H20,  and  has  m.  p.  148 — 150°  with  subsequent  partial  solidi¬ 
fication  ;  the  anhydrous  substance  is  very  hygroscopic.  Ethylmethyl- 
iso olivil,  C23H30O7  (prepared  by  ethylating  monomethyh'soolivil), 
crystallises  ingroups  of  needles,  m.  p.  about  189°,  [a]o  +50-35°  (in 
alcohol).  Methylethylisoolivil,  C23H30O7  (prepared  by  methylating 
monoethyk'soolivil),  has  m.  p.  168°,  [a]f>5  +  46‘3°  (in  alcohol).  Benzyl- 
methylisoolivil,  C28H3207  (from  monomethylisoolivil),  crystallises  in 
soapy  needles,  m.  p.  173 — 174°. 

In  view  of  the  reactions  of  olivil  now  and  formerly  described,  the 
authors  indicate  its  probable  constitution  by  the  following  formula  : 
Me0___  OMe 

HO<^ _ ^-(C8H4*OH)^^(C8H4*OH)-<^ _ ^>OH. 

o 

isoOlivil  would  differ  from  this  only  in  regard  to  the  arrangement  of 
atoms  in  the  side-chain.  R.  V.  S. 

Direct  Hydrogenation  of  Alkyl  Benzoates  by  Catalysis  : 
Preparation  of  Alkyl  cyc/oHexanecarboxylates.  Paul  Sabatier 
and  Marcel  Murat  ( Gompt .  rend.,  1912,  154,  922 — 925). — Benzoic 
acid  and  its  esters,  which  are  the  aromatic  compounds  most  easily 
hydrogenated  by  the  ordinary  method,  have  hitherto  proved  the  most 
difficult  to  attack  by  the  catalytic  method  in  presence  of  reduced 
nickel.  Very  small  quantities  of  cycfohexanecarboxylic  acid  are 
formed  when  benzoic  acid  and  a  large  excess  of  hydrogen  are  passed 
over  nickel  below  200°. 

When  methyl  benzoate  and  hydrogen  are  passed  over  nickel  at 
210 — 225°,  the  metal  rapidly  loses  all  activity  as  a  catalyst,  owing  to 
the  formation  of  a  film  of  nickel  benzoate.  By  operating  at  180°, 
however,  with  a  large  excess  of  hydrogen,  the  action  proceeds  readily 
in  the  normal  way.  From  ethyl  benzoate  at  180°,  a  good  yield  of 
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ethyl  cycZohexanecarboxylate,  D16  0*962,  wj,6  1  *452,  is  obtained,  iso- 
Amyl  benzoate  gave  an  80%  yield  of  isoamyl  ey clohexanecarboxylate, 
b.  p.  247°,  D13  0*934,  n1*  1-458.  W.  0.  W. 

[Preparation  of  2 :  4-Dichlorophenylthiolacetic  Acid.] 
Kalle  &  Co.  (D.R.-P.  241839). — 2  :  4 -Dichlorophenylthiolaceiic  acid, 
colourless  needles,  is  prepared  from  2  :  4-dichloroaniline  by  successive 
diazotisation,  xanthogenation,  followed  by  treatment  with  sodium 
hydroxide  and  chloroacetic  acid  j  after  treatment  with  concentrated 
sulphuric  acid,  it  yields  a  vat  dye  (violet  powder),  which  dyes  cotton  a 
fast  violet-red.  F.  M.  G.  M 

[Preparation  of  i^-Cumylthiolacetic  Acid.]  Kalle  &  Co. 
(D.R.-P.  241910). — i p-Cumylthiolacetic  acid,  colourless  needles,  is 

prepared  by  known  methods  from  5-chloro-o-toluidine.  The  patent 
contains  a  tabulated  summary  of  the  properties  of  numerous'  vat  dyes 
prepared  from  arylthiolacetic  acid  obtained  from  toluidines,  xylidines, 
i/r-cumidines,  anisidines,  phenetidines,  naphthylamines,  and  their 
halogen  and  nitrated  derivatives.  P.  M.  G.  M. 

Two  Compounds  Formed  by  Iodine  and  Tyrosine  obtained 
by  the  Tryptic  Hydrolysis  of  Proteins.  Paul  Macquaire 
(Compt.  rend.,  1912,  154,  938 — 939). — Analyses  confirm  the  identity 
of  di-iodotyrosine  from  peptone  (this  vol.,  i,  58)  and  that  prepared  by 
the  action  of  iodine  on  tyrosine.  On  prolonged  boiling  of  di-iodo¬ 
tyrosine  with  water,  a  portion  of  the  iodine  is  eliminated,  and  a  more 
stable,  coloured,  amorphous  substance  formed.  W.  0.  W. 


Further  Study  of  Two  of  the  Products  of  the  Transforma¬ 
tion  of  />Sulphamidobenzoic  Acid  when  Heated  to  220°. 
Joseph  S.  Chamberlain  ( Amer .  Chem.  J.,  1912,  47,  318  —  333). — 
Stoddard  (this  vol.,  i,  111)  has  investigated  the  products  obtained  by 
Remsen  and  Muckenfuss  (Abstr.,  1896,  i,  481)  by  heating  p-sulph- 
amidobenzoic  acid  at  220°.  An  account  is  now  given  of  a  further 
study  of  these  substances. 

When  the  product  obtained  by  heating  the  acid  at  220°  for  eight 
hours  is  extracted  with  hot  alcohol,  the  ammonium  salt  of  jo-benzoic 


CO 

sulphinide,  C6H4<\gQ  ^>N-NH4,  separates  on  cooling.  The  barium 
salt,  (C6H4<°° >N)2Ba,3H20,  copper  salt,  ^C6H4<^gQ  ^>N^2Cu,  and 

lead  salt,  ^C6H4<C^^>N^2Pb,3H20,  are  also  described. 

By  the  action  of  magnesium  hydroxide  on  the  “  infusible  diamide,” 
Stoddard  ( loc .  cit.)  obtained  the  magnesium  salt, 


KH.<SC0°>(r) 


On  treating  the  diamide  with  barium  hydroxide,  however,  the  whole 
of  the  nitrogen  is  expelled  as  ammonia,  and  barium  j9-sulphobenzoate 
is  produced,  and  an  intermediate  salt  containing  one  atom  of  nitrogen 
cannot  be  obtained. 

On  heating  a  mixture  of  potassium  hydrogen  jo-sulphobenzoate 
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and  ammonium  thiocyanate  at  200°,  a  salt  was  obtained  which  was 
probably  potassium  p-carbamidobenzenesulphonate ;  the  corresponding 
sodium  salt  was  also  prepared.  E.  G. 


Study  of  the  Products  Formed  by  the  Action  of  Heat  on 
jt)-Sulphamido-m-toluic  Acid.  Campbell  E.  Watees  (Amer.  Chem. 
J.,  1912,  47,  333 — 351). — In  view  of  the  results  obtained  on  heating 
p-sulphamidobenzoic  acid  at  220°  (Remsen  and  Muckenfuss,  Abstr., 
1896,  i,  481  ;  Stoddard,  this  vol.,  i,  111  ;  Chamberlain,  preceding 
abstract),  a  study  has  been  made  of  the  effect  of  heat  on  p-sulphamido- 
m-toluic  acid. 

Remsen  and  lies  have  stated  that  this  acid  has  m.  p.  254'5 — 255°, 
but  it  is  now  found  that  the  m.  p.  varies  greatly  with  the  rate  of 
heating. 

When  the  acid  is  heated  for  five  to  seven  hours  at  220°,  it 
undergoes  a  similar  change  to  that  which  takes  place  in  the  case 
of  jD-sulphamidobenzoic  acid  ;  the  products  of  the  change  are  jo-sulpho- 
m-toluic  acid,  ammonium  hydrogen  ^-sulphotoluate,  and  an  infusible 
diamide  of  jo-sulpho-m-toluic  acid,  but  no  evidence  was  obtained  of  the 
existence  of  an  acid  analogous  to  Remsen  and  Muckenfuss’  iso-p- 
sulphamidobenzoic  acid. 


CO 

The  infusible  diamide,  C6H3Me<CgQ  />(NH2)2,  crystallises  in  ortho 


rhombic  plates.  Both  nitrogen  atoms  are  eliminated  as  ammonia 
by  the  action  of  sodium  hydroxide  or  barium  hydroxide,  thus  indi¬ 
cating  that  a  sulphamido-group  is  not  present.  On  boiling  the 
compound  with  magnesium  hydroxide,  however,  only  one  nitrogen 
atom  is  expelled,  and  the  magnesium  salt, 


2Mg,4H20, 


of  an  acid  isomeric  with  /3-sulphamido-w-toluic  acid  is  produced ;  the 
corresponding  barium  and  potassium  salts  crystallise  with  1H20,  the 
zinc  salt  with  5^H20,  and  the  copper  salt  with  3H20  ;  the  ammonium 
salt  forms  rectangular  prisms. 

Barium  p-sulpho-m-toluate  crystallises  in  needles  containing  2H20  ; 
the  barium  hydrogen  and  sodium  hydrogen  salts  crystallise  with  5H20 
and  2£H20  respectively.  The  ammonium  hydrogen  salt,  prepared  from 
the  barium  salt,  or  by  the  hydrolysis  of  p-sulphamido-m-toluic  acid,  was 
not  identical  with  that  obtained  from  the  product  of  the  prolonged 
fusion  of  the  sulphamido-acid.  E.  G. 


Preparation  of  Carboxylic  Acids  of  Aromatic  Ammonium 
Compounds  or  their  Derivatives.  Badische  Anilin-  &  Soda-Fabrik 
(D.R.-P.  240835.  Compare  Abstr.,  1911,  i,  627;  this  vol.,  i,  176). — When 
u)-chloro-/?-toluic  acid,  m.  p.  195°  ( loc .  cii.  gives  190 — 192°),  is  heated 
at  60 — 70°during  seven  to  eight  hours  with  dimethylaniline,it  yields  the 
compound ,  C02H,CgH4’CH2,NClMe2Ph,  needles,  m.  p.  151°  (decomp.). 
Similar  products  are  formed  when  other  tertiary  bases  are  employed. 

o>-Chloro-p-toluonitrile,  colourless  crystals,  m.  p.  78°,  is  prepared 
by  chlorinating  p-toluonitrile ;  when  treated  with  pyridine  it 
yields  the  compound,  C5H5NC1*CH2*C6H4*CN,  colourless  needles 
readily  soluble  in  alcohol  or  water.  F.  M.  G.  M. 
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Action  of  the  Ultra-violet  Rays  on  Stereoisomerides  of  the 
Cinnamic  Series.  II.  Marussia  Bakunin  ( Rend .  Accad.  Sci.  Fis. 
Mat.  Napoli,  1911,  [iii],  17,  372 — 375.  Compare  Bakunin  and  Parlati, 
Abstr.,  1907,  i,  415-  Bakunin  and  Lanis,  Abstr.,  1911,  i,  992; 
Stoermer,  ibid.,  i,  295). — The  most  favourable  results  were  obtained 
by  keeping  alcoholic  solutions  of  the  substances  at  a  distance  of  a  few 
centimetres  from  an  uviol  lamp  for  about  190  hours.  The  phenyl- 
cinnamic  acid  of  m.  p.  172°  is  unaffected.  After  twenty-four  hours, 
the  phenyl-/>-nitrocinnamic  acid  of  m.  p.  143°  is  completely  converted 
into  that  of  m.  p.  214°.  The  reverse  change  could  not  be  effected. 
The  phenyl-m-nitrocinnamic  acid  of  m.  p.  181°  is  converted  slowly  and 
partially  into  that  of  m.  p.  195°,  and  the  inverse  change  also  occurs, 
but  less  readily.  The  phenyl-o-nitrocinnamic  acid  of  m.  p.  196° 
apparently  yields  traces  of  the  isomeride  of  m.  p.  147°. 

4-Nitro-2-phenylindone  and  6-nitro-2-phenylindone  are  very  slightly 
affected  by  the  ultra-violet  rays.  JEt.  Y.  S. 

Preparation  of  Hexamethylenetetramine  Sulphosalicylates. 
J.  D.  Riedel  (D.R.-P.  240612.  Compare  Abstr.,  1893,  i,  298;  this 
vol.,  i,  168). — Hexamethylenetetramine  sulphosalicylate 

c6h12n4,c7h6o6s, 

prismatic  crystals,  is  prepared  by  treating  an  aqueous  solution  of  hexa¬ 
methylenetetramine  (1  part)  with  an  alcoholic  solution  of  sulpho- 
salicylic  acid  (2  parts) ;  it  is  of  therapeutic  value,  and  is  decomposed  by 
hot  dilute  mineral  acids  with  evolution  of  formaldehyde. 

F.  M.  G.  M 

Some  Derivatives  of  Benzoylpropionic  Acid.  (Attempted 
Synthesis  of  Hydroxyl  Derivatives  of  Naphthalene.)  Guido 
Bargellini  and  Michele  Giua  ( Gazzetta ,  1912,  42,  i,  197 — 209). — 
The  authors  have  attempted  to  obtain  naphthalene  derivatives  :  (1)  by 
withdrawing  H20  from  derivatives  of  benzoylpropionic  acid,  such  as 
the  lactone  resulting  from  the  reduction  of  anisoylpropionic  acid 
with  sodium  amalgam ;  (2)  by  removing  H20  from  benzoylpropionic 
acid,  or  MeOH  from  its  methyl  ester.  In  the  present  paper  a  number 
of  methoxyl-derivatives  of  benzoylpropionic  acid  are  described  ;  they 
were  obtained  by  condensing  succinic  anhydride  with  anisole  and  with 
other  aromatic  methoxy-compounds. 

Anisoylpropionic  acid,  OMe’CgH^CCbCHg’CHg'COgH,  is  obtained 
when  anisole  is  treated  with  succinic  anhydride  in  the  presence  of 
aluminium  chloride,  and  is  identical  with  that  prepared  by  Poppenberg 
(Abstr.,  1902,  i,  60).  On  reduction  with  sodium  amalgam  it  yields 
anisyl-y-bul yrolaclone,  which  has  m,  p.  about  45°.  Methyl  anisoyl- 
propionate,  G12H1404,  forms  white  needles,  m.  p.  46 — 47°. 
3  : 4- Dimethoxybenzoylpi'opionic  acid,  C12H1405  (from  veratrole  and 
succinic  anhydride  in  the  presence  of  aluminium  chloride), 
crystallises  in  colourless  needles,  m.  p.  160 — 161°.  It  gives  a  yellow 
coloration  with  concentrated  sulphuric  acid.  2  :  4=-JDimethoxybenzoyl- 
propionic  acid,  C12HI405  (from  resorcinol  dimethyl  ether  and  succinic 
anhydride),  has  m.  p.  146°.  It  gives  a  yellow  coloration  with 
concentrated  sulphuric  acid.  2 : 5-Dimethoxybenzoylpropionic  acid, 
Ci2H1406  (from  quinol  dimethyl  ether  and  succinic  anhydride),  forms 


ORGANIC  CHEMISTRY. 


i.  357 


lustrous  needles,  m.  p.  99 — 100°;  it  gives  an  orange-yellow  coloration 
with  concentrated  sulphuric  acid.  2:4:  5-Trimethoxybenzoylp>'opionic 
acid,  C13H1606  (from  hydroxyquinol  trimethyl  ether  and  succinic 
anhydride),  crystallises  in  colourless  needles,  m.  p.  168  — 169°;  it  gives 
a  yellowish-green  coloration  with  concentrated  sulphuric  acid.  Its 
methyl  ester,  C14H180(5,  forms  colourless  plates,  m.  p.  110 — 1110;  it 
gives  a  pale  yellow  coloration  with  concentrated  sulphuric  acid. 

When  pyrogallol  triinethyl  ether  is  treated  with  succinic  anhydride 
in  the  presence  of  aluminium  chloride,  2-hydroxy-3  :  4 -dimethoxybenzoyl- 
propionic  acid,  C12H1406,  is  produced ;  it  crystallises  in  colourless 
needles,  m.  p.  152°.  With  concentrated  sulphuric  acid  the  substance 
gives  a  yellow  coloration,  which  becomes  dark  red  on  warming.  With 
ferric  chloride  it  gives  a  red  coloration.  It  is  not  possible  to  esterify 
the  free  hydroxyl-group  in  this  acid.  Methyl  2-hydroxy-3  :  4 -dimethoxy- 
benzoylpropionate,  C13H1606,  forms  colourless  needles,  m.  p.  106°;  it 
gives  a  yellowish-green  coloration  with  concentrated  sulphuric  acid. 

R.  Y.  S. 

Friedel-Crafts’  Reaction.  II.  Gustav  Heller  ( Ber .,  1912,  45, 
665 — 673.  Compare  Abstr.,  1908,  i,  994). — To  ascertain  whether  the 
complex,  intermediate  product,  the  existence  of  which  is  assumed  in 
the  formation  of  benzoylbenzoic  acid  ( loc .  cit.),  can  exert  a  condensing 
or  catalytic  action,  phthalic  anhydride,  aluminium  chloride,  and 
benzene  are  allowed  to  react,  the  mass  is  cooled  and  treated  with 
benzoyl  chloride,  and  then  is  re-heated  at  60 — 75°.  The  chief  product 
is  an  additive  compound,  C20H18O2AlCl3,  of  diphenylphthalide  and 
aluminium  chloride,  the  by-products,  after  the  addition  of  water,  being 
benzoic  acid,  benzophenone,  and  benzoylbenzoic  acid.  When  ethyl 
bromide  is  used  in  place  of  the  benzoyl  chloride  in  the  preceding 
experiment,  no  action  occurs,  and  99%  of  the  theoretical  yield  of 
benzoylbenzoic  acid  is  obtained. 

When  equal  molecular  quantities  of  phthalic  anhydride,  benzoyl 
chloride,  benzene,  and  aluminium  chloride  are  heated  together,  the 
reaction  occurs  preferentially  with  the  phthalic  anhydride  rather  than 
with  the  benzoyl  chloride,  75 '9%  of  the  theoretical  quantity  of 
benzoylbenzoic  acid  being  produced  ;  the  amount  of  benzophenone  was 
not  estimated. 

[With  Erich  Grunthal.] — Anthracylbenzoic  acid  (loc.  cit.)  has 
been  obtained  in  stout  prisms,  m.  p.  242 — 243°  ;  it  yields  anthra- 
quinone  by  treatment  with  chromic  and  acetic  acids,  showing  that  the 
phthaloyl  group  is  attached  to  a  meso- carbon  atom. 

a-Chloro-naphthalene,  phthalic  anhydride,  and  aluminium  chloride 
react  to  form  ultimately  aA-chloronaphthoyl-o-benzoic  acid, 

c10h6ci-co*c6h4-co2h, 

m.  p.  172 — 174°,  the  constitution  of  which  is  proved  by  the  formation 
of  l-hydroxy-4-naphthoic  acid  (following  abstract)  by,  fusion  with 
potassium  hydroxide  at  250 — 255°.  When  heated  with  concentrated 
sulphuric  acid  at  60 — 70°,  the  acid  yields  l-chloro-3  :  i-naphthanthra- 

quinone,  C6H4<^qq^>C10H5C1,  m.  p.  180*5 — 18T5°,  yellow  needles. 

fi-3-Chloronaphthoyl-o-benzoic  acid,  C10H6Cl*CO*C6H4'CO2H,  m.  p. 
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226 — 227°,  prepared  in  a  similar  manner  from  /3-chloronaphthalene, 
can  be  converted  into  2-chloro- 3  : 4 -naphthanthraquinone,  m.  p. 
233 — 234°,  by  sulphuric  acid,  and  by  oxidation  by  potassium  per¬ 
manganate  yields  a  chlorinated  acid  by  rupture  of  the  naphthalene 
nucleus.  C.  S. 

a-Naphthol-4-carboxylic  Acid.  Gustav  Heller  [with  Hans 
Ruhtenberg]  (Ber.,  1912,  45,  674 — 679). —  a-NaphtholA-carboxylic 
acid ,  OH’OjoHg'COgH,  m.  p.  183 — 184°,  is  prepared  by  heating  the 
corresponding  aldehyde  with  potassium  hydroxide  and  a  little  water 
at  250°.  It  crystallises  in  yellow  needles,  yields  a  chocolate  pre¬ 
cipitate  with  ferric  chloride,  and  forms  an  acetyl  derivative,  m.  p. 
178 — 179°.  It  condenses  with  benzenediazonium  chloride  in  alkaline 
solution  to  form  benzeneazo-a-naphthol,  yields  nitroso-a-naphthol  with 
nitrous  acid,  and  by  nitration  in  glacial  acetic  acid  at  20°  forms  2 -nitro- 
a-naphtholA-carboxylic  acid,  m.  p.  258°  (decomp.),  yellow  needles,  which 
possesses  dyeing  properties  and  yields  2-amino-a-naphtholA-carboxylic 
acid ,  m.  p.  143°  (degomp.),  by  reduction  with  alkaline  sodium  hypo¬ 
sulphite.  The  amino-acid  gives  a  blood-red  coloration  with  ferric 
chloride,  and  by  treatment  with  38%  nitric  acid  (assisted  by  two 
drops  of  stronger  acid)  yields  /3-naphthaquinone-4:-carboxylic  acid , 
CnH604,  m.  p.  164 — 165°  (decomp.),  yellowish-red  crystals;  the  latter 
yields  1  :  2-dihydroxyA-naphthoic  acid,  m.  p.  195°  (decomp.),  by  treat¬ 
ment  with  aqueous  sodium  hydrogen  sulphite. 

l-Hydroxy-4-naphthoic  acid  is  converted  by  concentrated  sulphuric 
acid  at  the  ordinary  temperature  into  2-sulpho-a-naphtholA-carboxylic 
acid,  CX1H806S,  m.  p.  153°  (decomp),  the  constitution  of  which  is  proved 
by  the  formation  of  benzeneazo-a-naphthol-2-sulphonic  acid  by 
condensation  with  benzenediazonium  chloride.  C.  S. 


Abnormal  Friedel-Grafts’  Reactions.  Gustav  Heller  [with 
Erich  Grunthal  and  Hans  Ruhtenberg]  (Ber.,  1912,  45, 

792 — 796). — o-  and  jt?-Chlorotoluenes  combine  with  phthalic  anhydride 
in  presence  of  aluminium  chloride  to  form  the  corresponding  chloro- 
toluoylbenzoic  acids  (Abstr.,  1908,  i,  994). 

The  bromotoluenes  behave  differently  :  from  o-,  p-,  or  m-bromo- 
toluene  a  mixture  of  several  acids  was  obtained,  from  which  only  one 
bromotoluoylbenzoic  acid  could  be  isolated,  which  was  in  each  case  the 


same  and  yielded  the  same  bromomethylanthraquinone  having  the 
formula  (I),  the  most  probable  formula  for  the  acid  being  (IT).  The 


(I.)  c6h.<^°_ 


(II.)  cj„h,<<»h 


/3-position  of  the  halogen  in  the  anthraquinone  is  proved  by  the  fact 
that  no  condensation  product  was  obtained  on  heating  with  aniline  or 
jp-toluidine  and  sodium  acetate.  When  heated  with  sodium  in 
amyl  alcohol  and  zinc  dust,  3-methylanthraquinone  was  formed. 

■p-Bromo-m-toluoyl-o-benzoic  acid  crystallises  in  long,  colourless  needles, 
m.  p.  183—184°. 

2-Bromo-d-methylanthraquinone  separates  in  long,  pale  straw-yellow 
needles,  m.  p.  219 — 220°. 

±-Amlino-\-methylanthraquinone,  obtained  from  4-chloro-l-methyi- 
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anthraquinone  on  heating  with  aniline  and  sodium  acetate,  crystallises 
in  reddish-black,  bent  needles,  m.  p.  144°.  The  corresponding 
4:-toluidino-l-methylanthraquinone  separates  in  deep  red  rods,  m.  p. 
159 — 160°.  2-Anilino-l-methylanthraquinone  does  not  react  with 
aniline  or  toluidine.  E.  F.  A. 

Hydroxyphenyl-,  Hydroxy-p-tolyl-,  and  Hydroxydiphenyl- 
homocampholic  Acids  and  Their  Transformation  into 
Benzylidene-,  p-Tolylidene-,  and  Diphenylmetbylene  camphors. 
Albin  Haller  ( Compt .  rend.,  1912,  154,  742 — 748.  Compare  Abstr., 
1900,  i,  452). — Hydroxyphenylhomocampholic  acid,  produced  by  the 
hydrolysis  of  benzylidenecamphor  with  hydrogen  bromide,  separates 
from  methyl  or  ethyl  alcohol  below  50°  in  efflorescent  crystals  contain¬ 
ing  a  molecule  of  alcohol,  which  is  only  lost  at  130°  ;  the  product  then 
has  m.  p.  205 — 207°.  Hydroxy-p-tolylhomocampholic  acid  has  m.  p. 
164°  (not  217°  as  stated  previously),  [a]D  +  71 ‘45°  ;  the  sodium  salt  is 
readily  hydrolysed  by  water.  Hydroxydiphenylhomocampholic  acid, 
0H-CPh2-CH2-C8Hu-C02H, occurs  in  leaflets,  m.  p.  2!0°,  [a]D  +  1 1 1 '06° ; 
the  sodium  salt  crystallises  in  pearly  leaflets  very  sparingly  soluble  in 
water. 

When  heated  with  excess  of  acetyl  chloride  the  foregoing  acids 
lose  2H20,  and  form  the  parent  unsaturated  compounds.  Benzylidene¬ 
camphor  and  its  homologues  regenerated  in  this  way  show  no  loss  in 
rotatory  power.  In  the  last  instance,  a  yellow  compound ,  m.  p.  123°, 
formed  simultaneously  in  small  quantities,  appears  to  be  isomeric  with 
diphenylmethylenecamphor.  W.  O.  W. 

Dichlorodihydroxybenzoylbenzoic  Acid :  its  Conversion 
into  Tetrachlorofluorescein  and  into  Anthraquinone  Deriv¬ 
atives.  Cakl  Mettler  ( Ber 1912,  45,  800 — 804). — It  is  possible 
to  chlorinate  dihydroxybenzoylbenzoic  acid  by  means  of  sulphuryl 
chloride  with  the  formation  of  3  : 5-dichloro-2  : 4-dihydroxybenzoyl- 
benzoic  acid,  C6HCl2(0H)2’C0*CfiH4’C02H,  which  when  heated  above 
the  melting  point  is  converted  into  tetrachlorofluorescein.  This  dyes 
silk  in  practically  the  same  manner  as  eosin,  the  colour  being  perhaps 
a  shade  more  yellow. 

When  dichlorodihydroxybenzoylbenzoic  acid  is  condensed  with 
fuming  sulphuric  acid  and  boric  acid,  dichloroxanthopurpurin  or 
chloropurpurin  are  produced  according  to  the  temperature. 

3  :  b-Dichloro-2  :  4- dihydroxybenzoylbenzoic  acid  crystallises  in  cubes, 
m.  p.  222°  (decomp.). 

Tetrachlorofluorescein  is  a  red,  crystalline  powder,  which  softens  at 


295°,  m.  p.  305°. 

Dichloroxanthopurpurin  (I)  is  a 

yellow,  crystalline  powder, 

OH 

OH 

(I.)  C6H4<™Z(jg‘H 

(ii.)  o.H.^zQg'H 

Cl 

OH 
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236 — 238°,  the  solution  in  sulphuric  acid  is  yellow,  and  it  dissolves  in 
sodium  carbonate  with  a  reddish-orange  coloration. 

Chloropurpurin  (II)  crystallises  in  deep  red  needles,  m.  p.  270 — 273°. 
It  dissolves  in  sodium  carbonate  with  a  brownish-red  and  in  sulphuric 
acid  with  a  purple-red  coloration.  E.  F.  A. 

Chromoisomerid.es.  Arnaldo  Piutti  and  E.  de’  Conno  {Mem. 
R.Accad.  Lincei,  1911,  [v],  8,793 — 810). — The  authors  have  investigated 
the  absorption  spectra  of  solutions  of  a  number  of  the  pairs  of  isomeric 
compounds  formerly  described  (compare  Piutti,  Abstr.,  1910,  i,  672) 
with  a  view  to  determining  in  which  cases  the  isomerism  is  physical, 
and  in  which  chemical.  The  measurements  were  effected  by  Hartley’s 
method,  but  the  arc  between  iron  electrodes  (containing  some 
manganese)  was  employed  as  the  source  of  light.  For  each  substance 
photographs  were  taken  of  the  absorption  spectra  at  ten  different 
concentrations.  The  white  and  fellow  forms  of  p-methoxy  phenyl - 
phthalimide  have  the  same  absorption  spectrum,  and  are  therefore  not 
chemical  isomerides.  [Scacchi  :  the  white  isomeride  crystallises  in  the 
rhombic  system,  a  :  b  :  c—  1  ’0096  :  1  :  T0464.] 

The  two  forms  of  /j-methoxyphenylmaleinimide  (m.  p.  145 — 146° 
and  148  5°  respectively)  have  different  absorption  spectra,  and  are 
therefore  assigned  the  formulae  : 

HC — C:N*C6H4*OMe  HC—CIO 

||  >0  and  ||  >N-C6H4-OMe 

hc--c:o  hc— c:o 

respectively.  The  two  /(-ethoxyphenylmaleinimides  (m.  p.  127°  and 

134 —  135°  respectively)  have  also  different  absorption  spectra,  and 
are  consequently  assigned  formulae  analogous  to  the  above. 

3-Nitroaceto-/>-toluidide  crystallises  in  two  forms,  which  have  the 
same  absorption  spectrum,  and  the  same  is  true  of  the  two  forms  of 
2  :  4-dinitrophenyl-o-tolylamine. 

/(-Hydroxy-,  p-methoxy-,  and  /j-ethoxy-phenylpyrocinchonimides 
each  exist  in  two  forms  (white  and  yellow)  ;  the  absorption  spectra  of 
all  six  are  identical,  so  that  the  pairs  are  physical  isomerides.  The 
different  substituting  groups  make  no  perceptible  difference  to  the 
absorption  spectrum. 

jo-Hydroxyphenylitaconamic  acid  exists  in  three  forms:  (1)  m.  p. 
161 — 162°  (white) ;  (2)  m.  p.  118 — 119°  (yellow);  (3)  m.  p.  97 — 98° 
(white).  /(-Methoxyphenylitaconamic  acid  exists  in  three  forms : 
(1)  m.  p.  166 — 167°  (white);  (2)  m.  p.  144 — 145°  (yellow) ;  (3)  m.  p. 

135 —  136°  (white).  ^-Ethoxyphenylitaconamic  acid  also  exists  in 
three  forms  :  (1)  m.  p.  165 — 166°;  (2)  m.  p.  148 — 149°;  (3)  m.  p. 
134 — 135°.  Of  these  nine  isomerides,  the  three  numbered  (1)  and 
the  three  numbered  (3)  have  identical  absorption  spectra,  whilst  the 
remaining  three  numbered  (2)  have  a  different  absorption  spectrum 
(which  is  identical  in  all  three  cases). 

The  two  forms  of  /j-methoxy-  and  j3-ethoxy-phenylfumardiamides 
show  different  absorption  spectra,  and  therefore  these  pairs  are  not 
physical  isomerides.  It.  V.  S. 
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Preparation  of  Anthraquinone-1  : 2-dicarboxylic  Acids. 
Roland  Scholl  (D.R.-P.  241624). — Anthraquinone-1  :  2-dicarboxylic 
acid  (annexed  formula),  a  yellow,  crystalline  meal,  is  readily  prepared 
CO  H  ky  oxidising  naphthanbhraquinone  with  either 
QQ  2  chromic  acid,  nitric  acid,  potassium  permangan- 

'  y  |C02H  ate,  or  potassium  chlorate  in  the  presence  of 

sulphuric  acid.  The  acid  has  m.  p.  270°  (approx.), 
at  about  which  temperature  it  is  converted  into 
the  anhydride ,  m.  p.  322 — 324°,  which  can  also  be  obtained  by 
dissolving  the  acid  in  hot  acetic  anhydride.  F.  M.  G.  M. 


\/xCO/\/ 


2 : 6-Dinitrobenzaldehyde.  Siegmund  Reich  [and  J.  Pinczewski] 
(Ber.,  1912,  45,  804 — 809). — 2  :  6-Dinitrobenzaldehyde  has  been 
prepared  by  the  following  series  of  reactions.  2  :  6-Dinitrotoluene,  when 
heated  with  bromine  in  sealed  tubes  at  150°,  forms  2  :  6-dinitrobenzyl 
bromide ;  this  is  condensed  with  aniline  to  2  : 6-dinitrobenzylaniline, 
and  the  product  oxidised  with  permanganate  to  2  :  6-dinitrobenzylidene- 
aniline,  which  on  warming  with  dilute  acids  is  hydrolysed  to 
2  :  6-dinitrobenzaldehyde  and  aniline. 

Steric  hindrance  was  not  observed  with  2  :  6-dinitrobenzaldehyde, 
which  condenses  with  phenylhydrazine,  hydroxylamine,  and  aniline  or 
with  acetic  acid  to  2  : 6-dinitroeinnamic  acid.  The  2  : 6-dinitro- 
benzonitrile  could  not  be  hydrolysed  by  boiling  with  concentrated 
hydrochloric  acid.  2  : 6-Dinitrocinnamic  acid  does  not  form  an  additive 
product  with  bromine. 

2  :  6-Dinitrobenzyl  bromide  separates  in  somewhat  brown,  well-formed 
crystals,  m.  p.  81°.  2  :  6-Dinitrobenzylaniline  forms  yellowish-red 

needles,  m.  p.  108°;  it  is  decomposed  by  sunlight,  rapidly  becoming 
dark  red.  The  platinichloride  crystallises  in  yellow  needles. 

Dinitrobenzyl  bromide  also  condenses  with  jo-anisidine,  a-naphthyl- 
amine,  and  anthranilic  acid,  forming  respectively  the  compounds : 
C6H3(N02)2,CH2*NH,C6H4’0Me,  bright  red,  slender  needles  grouped 
in  bunches,  m.  p.  119°;  G6Hg(NO2)2,CH2*NH'C10H7,  red  needles, 
m.  p.  154°;  and  C6H3(N02)2’CH2*NH'C6H4,C02H,  yellow  needles, 
m.  p.  199°. 

2  :  6-Dinitrobenzylideneaniline  crystallises  in  very  slender,  pale  yellow 
needles,  m.  p.  131°. 

2  :  6-Dinitrobenzaldehyde  crystallises  in  slender,  colourless  platelets, 
m.  p.  123°.  The  phenylhydrazone  crystallises  in  dark  red  needles, 
m.  p.  159°;  the  oxime  separates  in  colourless  needles,  m.  p.  115°. 
2 : 6-Dinitrobenzonitrile  forms  faint  brown- coloured  needles,  m.  p, 
145°. 

2  :  6-Dinitrocinnamic  acid  crystallises  in  colourless  needles,  in.  p.  181° ; 
the  ethyl  ester  separates  in  slender  needles,  m.  p.  82°.  E.  F.  A. 


Preparation  of  Aldehydes  in  the  Anthraquinone  Series. 
Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  240834,  Compare  Abstr., 
1907,  i,  327,  539,  942). — When  the  halogenated  dimethyldianthra- 
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quinonyl  (annexed  formula)  or  its  derivatives  are  heated  with 
concentrated  sulphuric  acid  either  with  or 
without  the  addition  of  sulphur  trioxide  or 
boric  acid,  they  yield  the  corresponding 
dianthraquinonyldialdehydes. 

The  following  compounds  have  been  pre¬ 
pared  :  4  :  4' -Dichloro-l  :  !' -dianthraquinonyl- 
2  : 2! -dialdehyde,  golden-yellow  leaflets  from 
tocowu-4  :  4' ■  hexachloro-2  :  2' -dimethyl-!  :  T- 
dianthraquinonyl ,  m.  p.  above  320°,  which 
was  obtained  by  chlorinating  4  :  4'-dichloro- 
2  :  2'-dimethyl-l  :  l'-dianthraquinonyl  in  the 
side-chain. 

a)OKDO)-6  :  -Hexachloro-2  :  2' -dimethyl A  :  !' -dianthraquinonyl,  m.  p. 
188—191°. 

o)-Tetrdbromo-2  :  2' -dimethyl-!  :  Y-dianthraquinonyl,  decomp.  330° 
(about). 

w-Tetrackloro-2  :  2' -dimethyl-!  :  !'  -dianthraquinonyl,  m.  p.  302 — 305°. 

The  tinctorial  properties  of  these  substances  are  tabulated  in  the 
original.  F.  M.  G.  M. 

Preparation  of  Condensation  Products  in  the  Anthra- 
quinone  Series.  Badische  Anilin-  &  Soda-Fabrik  VD.R.-P.  241472. 
Compare  preceding  abstract). — When  1  -  chloroanthraquinonyl  -  2  - 
aldehyde  (or  its  substituted  derivatives)  is  heated  with  halogen 
eliminating  agents  (such  as  copper)  in  nitrobenzene  or  naphthalene 
solution,  condensation  occurs,  yielding  1  :  !' -dianthraquinonyl-2  :  2'- 
dialdehyde  (formula  I),  which  can  be  crystallised  from  o-dichloro- 
benzene. 

The  preparation  of  6  : 6'-dichloro-!  :  !' -dianthraquinonyl-2  :  2'-di- 


CO  CO 


(I.)  (II.) 

aldehyde  (formula  II)  and  other  analogous  compounds  is  described 
in  the  original.  F.  M.  G.  M. 

Reversible  Transformation  of  Many  Carboxylic  Acids  into 
Keten-Hydrates.  Ernst  Mohr  (J.  pr.  Chem.,  1912,  [ii],  85, 
334 — 336). — The  author  refers  to  the  researches  of  Fischer  and 
Dilthey  (Abstr.,  1902,  i,  269)  on  the  formation  of  amides  from 
esters  of  alkylmalonic  acids,  and  to  the  investigations  of  Kelber 
(Abstr.,  1910,  i,  390)  on  phenyl  /?/?-dithiolvinyl  ketone  in  support  of 
the  view  recently  developed  by  Aschan  (this  vol.,  i,  198)  that  in 
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certain  circumstances  carboxylic  acids  may  undergo  a  reversible 
transformation  into  keten-hydrates,  >CH*C02H  HZ  ^>OIC(OH)2,  and 
gives  an  explanation  of  the  interconversion  of  the  stereoisomerie 
/J-nitro-a-methoxy-a/?-diphenylethanes  (Heim,  Abstr.,  1911,  i,  717) 
similar  to  that  adopted  by  Aschan  to  account  for  the  transformation 
of  geometric  isomerides.  F.  B. 

Zinc  Chloride  as  Condensing  Agent.  Gustav  Reddelien 
(. Annalm ,  1912,  388,  165 — 199). — Benzophenone,  fluorenone,  benzoin, 
or  benzil  does  not  react  with  aniline  at  160°.  After  the  addition  of 
a  little  zinc  chloride  (1/40  mol.),  however,  a  violent  evolution  of 
steam  is  observed,  and  a  good  yield  of  the  anil  is  obtained,  the  zinc 
chloride  being  recovered  in  the  form  of  the  double  compound, 

2NH2Ph,ZnCl2. 

Similar  phenomena  are  observed  with  the  toluidines,  xylidines, 
phenylenediamines,  anisidine,  and  phenetidine,  all  of  which  form 
double  compounds,  2NH2Ar,Zn012,  but  not  with  the  nitroanilines, 
aminophenols,  or  benzidine,  which  do  not  form  double  compounds 
with  zinc  chloride.  It  is  clear,  therefore,  that  the  condensation  is 
due  to  the  catalytic  influence  of  the  double  compound.  It  is  unlikely 
that  the  double  compound  is  the  direct  cause  of  the  elimination  of 
water,  because  these  compounds  are  stable  and  are  not  hygroscopic. 
Now  Dimroth  and  Zoeppritz  have  shown  that  the  formation  of  benzo- 
phenoneanil  occurs  in  two  stages,  the  intermediate  product, 

OH-CPh2-NHPh 

(which  can  be  isolated  in  the  form  of  the  hydrochloride),  being  very 
unstable  aud  easily  losing  water.  At  160°,  this  decomposition  will 
proceed  extremely  rapidly.  The  increased  rate  of  formation  of  the 
anil  in  the  presence  of  zinc  chloride,  therefore,  must  be  due  to  an 
acceleration  of  the  first  stage  of  the  reaction:  COPh2  +  NH2Ph  = 
OH,OPh2*NHPh.  It  can  be  shown  experimentally  that  the  double 
compound,  2NH2Ar,ZnCl2,  loses  a  portion  of  its  amine  at  160°,  even 
in  the  presence  of  an  excess  of  the  amine.  Moreover,  zinc  chloride 
can  combine,  not  only  with  amines,  but  also  with  ketones,  to  form 
well-characterised  additive  compounds.  These  additive  compounds 
react  with  aniline  at  160°  to  form  the  anil  and  steam.  Equivalent 
quantities  of  the  free  ketone  and  the  zinc  chloride-aniline  compound 
do  not  yield  the  anil  at  160°  ;  the  presence  of  an  excess  of  aniline  is 
necessary.  This  excess  is  required  for  the  formation  of  the  compound 

(PhNHjy/>ZnC12’  Conseq 

result  of  four  successive  reactions: 

(1)  ZnCl2  +  2NH2Ph  =  2NH2Ph,ZnCl2. 

(2)  COPh2  +  2NH2Ph,ZnCl2=  (NH^Ph)pZnC12- 

(3)  (NHP^^ZnC!2 +  NH2Ph ~OH-CPh2-NHPh  +  2NH2Ph,ZnCl2. 

(4)  0H-CPh2-NHPh  =  CPh2:NPh  +  H20. 

Reactions  (1)  and  (4)  occur  instantly,  (2)  and  (3)  require  several 
minutes. 

The  formation  of  the  anil  is  never  complete,  even  after  heating 

c  c  2 


uently  the  formation  of  the  anil  is  the 
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benzophenone,  aniline,  and  zinc  chloride  at  160°  for  one  hour,  some 
unchanged  ketone  and  amine  are  recovered.  Probably  the  system 
COPh2  +  NH2Ph  CPh2INPh  +  H20  attains  a  state  of  equilibrium. 
Since  the  zinc  chloride  (or  zinc  chloride-aniline)  accelerates  the 
formation  of  tbe  anil,  it  must  also  accelerate  its  decomposition.  This 
is  found  to  be  the  case.  Benzophenoneanil  is  decomposed  very  slowly 
by  water  at  180 — 200°,  but  at  about  165°  in  the  presence  of  a  little 
zinc  chloride-aniline  the  hydrolysis  is  complete  in  thirty  minutes. 

Acetophenone  and  aniline  do  not  yield  acetophenoneanil  even  in  the 
presence  of  the  usual  condensing  agents.  With  zinc  chloride,  the 
ketone  condenses  with  itself,  and  yields  dypnoneand  s-triphenylbenzene. 
An  explanation  of  this  is  found  in  the  facts  that  acetophenone  and 
aniline  at  160°  yield  acetophenoneanil  in  thirty  minutes  in  the  presence 
of  zinc  chloride-aniline,  but  give  60%  of  s-triphenylbenzene  in  three  to 
four  minutes  in  the  presence  of  aniline  hydrochloride  (or  hydrobromide, 
bydriodide,  sulphate,  nitrate,  phosphate,  or  thiocyanate).  When  zinc 
chloride  is  employed  as  the  condensing  agent,  therefore,  a  little 
hydrochloric  acid,  present  in  the  zinc  chloride  or  produced  by  a  by¬ 
reaction,  forms  aniline  hydrochloride,  and  this  catalyst  stimulates  the 
second  rapid  condensation  more  than  does  the  zinc  chloride-aniline  the 
first,  slower  reaction. 

In  the  formation  of  the  anil,  acetophenone  probably  reacts  in  the 
keto-form,  because  benzophenone  and  fiuorenone  yield  anils  under  the 
same  conditions.  In  the  formation  of  s-triphenylbenzene,  aceto¬ 
phenone  reacts  apparently  in  the  enolic  form,  CH2ICPh’OH,  because, 
under  similar  conditions,  only  ketones  which  are  capable  of  enolising 
react  to  form  s-trisubstituted  benzenes  ;  benzophenone  and  aniline 
do  not  react  at  160°  in  the  presence  of  aniline  hydrochloride.  The 
following  anils  have  been  prepared  by  heating  the  ketone  and  the 
amine  at  160 — 180°  with  a  little  zinc  chloride-amine,  ZnCl2,2NH2Ar  : 
acetophenone-p-tolil,  b.  p.  181 — 183°/16  mm.  (s-triphenylbenzene  and 
dypnone-^-tolil  (1),  m.  p.  110°,  are  obtained  as  by-products) ;  aceto- 
phenone-m-tolil,  b.  p.  181 — 182°/13  mm.;  acetophenone-p-anisidil, 
CPhMeIN*C6H4*OMe,  m.  p.  86°;  benzophenone-^-anisidil ,  m.  p.  70°. 

C  H 

Fiuorenone  zinc  chloride,  i6  4^>CO,ZnCl2,  blackish-red  needles, 

OsU4 

m.  p.  333 — 334°  (decomp),  and  benzophenone  zinc  chloride, 

Ph2CO,ZnCl2, 

yellowish-brown  oil,  are  obtained  by  adding  the  ketone  to  a  suspension 
of  zinc  chloride  in  benzene.  Each  is  converted  into  aniline-zinc 


chloride  by  aniline  at  the  ordinary  temperature.  At  163°,  benzo- 
phenone-zinc  chloride  and  aniline  yield  benzophenoneanil,  whilst 
aniline-zinc  chloride  and  benzophenone  do  not  visibly  react. 

Zinc  chloride  and  phenylhydrazine  form  an  additive  compound, 
2NHPh-NH2,ZnCl2, 

which  catalytically  accelerates  the  reaction  between  ketones  and 
phenylhydrazine ;  thus  benzophenonephenylhydrazone  is  obtained  from 
benzophenone  and  phenylhydrazine  at  125°  in  28%  yield  without, 
and  in  73%  yield  with,  the  presence  of  a  little  of  the  additive 
compound.  At  175°  phenylhydrazine-zinc  chloride  is  converted  into 
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ammonia,  aniline-zinc  chloride,  and  benzene,  produced  by  the  oxidation 
of  a  portion  of  the  phenylhydrazine.  When  a  suitable  substance  is 
present,  it  can  be  oxidised  in  the  course  of  the  preceding  decomposition ; 
thus  acetophenoneanil  is  converted  smoothly  into  2-phenylindole.  In 
the  light  of  these  facts,  an  explanation  is  given  of  the  course  of 
Fischer's  indole  syntheses  from  hydrazones  by  means  of  zinc  chloride 
at  180°. 

The  catalytic  influence  of  metallic  salts  other  than  zinc  chloride,  on 
the  condensation  of  benzophenone  and  aniline,  has  been  studied.  It  is 
found  that  zinc  chloride,  bromide,  and  iodide  are  about  equally 
effective,  and  cadmium  iodide  somewhat  less  so ;  that  cadmium 
chloride,  nickel  chloride,  and  cupric  chloride  have  very  little  influence  ; 
that  zinc  thiocyanate,  cadmium  bromide,  manganese  chloride,  and 
cobalt  chloride  exert  an  influence  intermediate  between  that  of  the 
two  preceding  classes  ;  and  that  mercury  chloride,  calcium  chloride, 
magnesium  chloride,  and  aluminium  chloride  have  no  catalytic  influence 
at  all.  C.  S. 

Propiophenone  Derivatives.  F.  W.  Calliess  (Arch.  Pharm 
1912,  250,  141 — 154). — These  products  were  obtained  in  the  course  of 
attempts  to  synthesise  substances  having  the  formula  ascribed  by 
Schmidt  and  Bumming  to  ephedrine  and  i^-ephedrine  (Ahstr.,  1909,  i, 
322).  Comparison  of  the  a-aminopropiophenones  prepared  by 
Schmidt’s  method  (Abstr.,  1890,  372)  and  by  that  of  Behr-Bregowski 
(Abstr.,  1897,  i,  458)  shows  that  the  two  are  identical. 

The  following  derivatives  of  a-aminopropiophenone  were  prepared  : 
hydrochloride,  slender  needles,  m.  p.  179°;  nitrate,  columnar  crystals, 
m.  p.  139 — 140°;  aurichloride,  yellow  needles,  m.  p.  151°;  mercuri- 
chlorides,  B,HCl,2HgCl2,H20,  slender,  colourless  needles,  m.  p.  126°, 
and  B,HCl,HgCl2,  colourless,  dull  needles,  m.  p.  165°;  stannichloride, 
B2H2SnCl6,  m.  p.  219 — 220°.  On  reduction  with  sodium  amalgam  in 
acid  solution  the  amino-ketone  yields  phenylaminoethylcarbinol, 
OH*CHPh*CHMe’NH2,  m.  p.  101°,  which  separates  from  ether  in 
yellow  crystals,  and  gives  a  hydrochloride,  m.  p.  191°,  colourless 
needles,  a  platinichloride,  B2,H2PtCl6,2H20,  m.  p.  187 — 188°,  yellowish- 
red  needles,  and  an  aurichloride ,  B,HAuC14,  m.  p.  130°,  silky,  yellow 
needles.  On  methylation  the  amino-alcohol  gives  a  mixture  of 
methylated  products,  from  which  the  quaternary  base, 
OH-CHPh-C2H4-NMe3, 

was  isolated  in  the  form  of  its  aurichloride,  BC1,AuC13,  m.  p.  171 — 172°, 
yellow  leaflets,  and  of  its  platinichloride,  m.  p.  245 — 247°  (decomp.), 
slender  needles,  the  latter  being  probably  identical  with  the  salts 
prepared  in  another  manner  by  Gohring  (Abstr.,  1909,  i,  322). 

a-Aminopropiophenone  on  methylation  yields  a  mixture  of  tertiary 
and  quaternary  bases.  The  former  yields  an  aurichloride , 
C0H5-COC2H4NMe2,HAuCl4, 

m.  p.  152°,  small  leaflets.  The  quaternary  base  has  been  prepared 
already  by  Gohring  ( loc .  cit.).  T.  A.  H. 

4'-Nitro-2 : 5-dim ethoxybenzophenone.  Hugo  Kauffmann  and 
Albrecht  de  Pay  ( Ber .,  1912, 45,  776 — 780). — A'-Nitro-2  : 5 -dimethoxy- 
benzophenone,  m.  p.  126°,  obtained  from  p-nitrobenzoyl  chloride, 


i.  366 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


quinol  dimethyl  ether,  and  aluminium  chloride  in  carbon  disulphide, 
forms  yellow  crystals,  and  is  therefore  an  example  of  a  constitutively 
unchangeable  nitro-compound  which  exhibits  colour.  By  oximation 
in  alcoholic  solution  in  the  presence  of  sodium  acetate,  it  yields  two 
oximes',  the  more  soluble  one  has  m.  p.  145°,  forms  a  benzoate ,  m.  p. 
158°,  white  leaflets,  and  is  also  produced  by  prolonged  heating  in 
toluene  of  the  less  soluble  oxime,  m.  p.  195°  ( benzoate ,  m.  p.  150°, 
yellow  crystals).  4'-W£ro-2  :  5 -dimethoxybenzophenonephenylhydrazone 
exists  in  three  modifications,  having  m.  p.  165°,  145°,  and  81°  respect¬ 
ively.  The  first  two  are  obtained  from  the  ketone  and  phenylhydrazine 
in  glacial  acetic  acid^and  are  converted  at  their  m.  p.’s  into  the  third 
modification.  This  modification  changes  into  the  first  by  prolonged 
heating  on  the  water-bath,  and  into  the  second  by  crystallisation  from 
alcohol.  It  is  probable  that  two  of  these  modifications  are  stereo- 
isomerides,  the  remaining  one  being  a  polymorphous  form  of  one  of 
the  others ;  which  is  which,  it  is  impossible  to  say.  C.  S. 

Dissociation  of  Quinhydrone  in  Aqueous  Solution.  Robert 
Luther  and  A.  Leubner  (J.  pr.  Chem.,  1912,  [ii],  85,  314 — 321). 
— The  dissociation  of  quinhydrone  has  been  studied  by  determining 
its  solubility  in  water,  and  also  in  aqueous  solutions  of  quinone  and 
quinol.  At  25°  in  a  saturated  solution,  quinhydrone  is  dissociated  to 
the  extent  of  93%  ;  the  solubility  of  the  undissociated  quinhydrone  is 
1  ‘3  x  10-3  gram-mol.  per  litre. 

The  dissociation  constant,  K=  quinhydrone  x  quinol /quinhydrone 
at  25°  =  0-23.  F.  B. 

Action  of  Copper  on  Chloroanthraquinones.  Fritz  Ullmann 
and  Wassily  Minajeff  ( Ber .,  1912,  45,  687 — 690). — Some  chlorinated 
anthraquinones  lose  their  halogen,  and  are  converted  into  anthra- 
quinones  by  treatment  with  copper  powder  and  potassium  acetate  ; 
thus  l-chloro-4-methylanthraquinone,  potassium  acetate,  and  a  little 
copper  powder  react  in  boiling  nitrobenzene  to  form  1-methylanthra- 
quinone  and  a  very  little  4  : 4' -dimethyl-1  :  1 ' -dianthraquinonyl, 

C6H4<^Q>C6H2Me-C6H2Me<^>C0H4,  m.  p.  385—386°,  yellow 

plates.  The  latter  becomes  the  chief  product  when  l-chloro-4- 
methylanthraquinone  is  heated  in  nitrobenzene  with  copper  powder 
(1  atom)  alone.  Scholl  and  Mansfeld’s  1  :  I'-dianthraquinonyl  is 
obtained  in  75%  yield  by  heating  1-ehloroanthraquinone  with  copper 
powder  in  nitrobenzene  ;  a  77%  yield  can  be  obtained  by  heating  the 
two  substances  at  290 — 300°  without  nitrobenzene. 

Chloroanthraquinones,  which  contain  the  halogen  in  position  2,  are 
unattacked  by  copper  powder.  C.  S. 

Constituents  of  Essential  Oils.  A  New  Primary  Alcohol 
of  the  Sesquiterpene  Series,  Cedrenol,  C15H240.  Friedrich 
W.  Semmler  and  Erwin  W.  Mayer  (Ber.,  1912,  45,  786 — 791). — • 
Cedar  wood  oil  contains  in  addition  to  solid  cedrol,  C15H260,  m.  p.  85°, 
a  primary  alcohol,  cedrenol,  C15H240,  which  is  tricyclic  and  contains 
one  unsaturated  linking.  Cedrenol  constitutes  about  3%  of  the  oil ;  it 
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hasb.  p.  161 — 167°/10  mm.,D20  1-0098,  [a]aD°  +  1°,  1-523.  The  acetate 

is  a  colourless,  odourless  liquid,  b.  p.  165 — 169°/9  mm.,  D20  1-0168, 
7*1°  1-5021,  [a  ] p  —  2° ;  the  pure  cedrenol  obtained  from  it  on  hydrolysis 
is  optically  inactive. 

Cedrenyl  chloride ,  C15H23CI,  is  a  colourless  liquid,  b.  p.  150—165°/ 
10  mm.,  D20  1-001. 

Cedrene ,  C13H20<^m  ,  the  corresponding  hydrocarbon,  obtained  by 

vll 

reduction  of  the  chloride  with  sodium  and  alcohol,  has  b.  p.  117 — 130°/7 
mm.,  D20  0‘931,  nD  1-5080,  [a]p  -  3°  to  +  13°,  according  to  the  method 
of  preparation.  On  decomposition  of  cedrene  ozonide,  cedrene  ketonic 
acid  was  obtained,  identical  with  that  described  by  Semmler  and  Risse 
(this  vol,,  i,  201),  and  this,  on  further  oxidation,  yielded  cedrenedicarb- 
oxylic  acid  (Semmler  and  Risse,  loc.  cit.). 

Cedrenol  contains  a  CH2*OH  group  in  the  same  position  as  the  CHS 
group  is  situated  in  cedrene  and  cedrol.  E.  F.  A. 

Production  of  Formic  and  Acetic  Acid  by  the  Atmospheric 
Oxidation  of  Turpentine.  Charles  T.  Kingzett  and  Reginald 
C.  Woodcock  ( J .  Soc.  Chem.  Ind.,  1912,  31,  265 — 267). — -It  is  shown 
that  turpentine,  pinene,  and  sylvestrene  yield  formic  and  acetic  acids 
and  hydrogen  peroxide  when  submitted  to  atmospheric  oxidation.  It 
has  not  yet  been  ascertained  definitely  whether  the  hydrogen  peroxide, 
the  acetic  acid,  and  the  formic  acid  severally  depend  for  their  produc¬ 
tion  on  the  interaction  of  water  on  one  organic  peroxide  only,  or  more 
than  one,  but  the  authors  favour  the  view  that  one  organic  peroxide 
alone  is  formed,  and  at  the  same  time  formaldehyde  and  acetaldehyde, 
the  two  latter  substances  being  converted  into  their  corresponding 
acids  when  the  organic  peroxide  yields  hydrogen  peroxide  on  being 
placed  in  contact  with  water.  W.  P.  S. 

The  Oxidation  of  Camphene.  Osstan  Aschan  (Chem.  Zentr ., 
1912,  i,  415 — 416  ;  from  Ofver.  Finska  Vet.  Soc.  Forhandl. ,  1911,  53, 
Afd.  A,  1 — 18). — When  terecamphene  vapour  mixed  with  air  is 
passed  over  heated  spongy  platinum,  an  oily  liquid  is  obtained,  in  which 
the  presence  of  benzene  and  ra-xylene  can  be  established.  The  gaseous 
products  contain  much  carbon  dioxide. 

By  oxidation  of  terecamphene  dissolved  in  glacial  acetic  acid  by 
means  of  solid  potassium  permanganate,  a  mixture  of  neutral  and  acid 
compounds  is  obtained.  Among  the  former  are  camphenilone,  b  p. 
80 — 84°/14  mm.  (which  yields  a  semicarbazone,  m.  p.  222 — 223°), 
a  small  quantity  of  a  substance,  C9H140,  b.  p.  87 — 90°/14  mm.,  which 
gives  the  aldehyde  reaction  with  ammoniacal  silver  nitrate,  does  not 
yield  a  semicarbazone,  does  not  solidify  at  -  15°,  and  when  exposed  to 
air  in  the  presence  of  water  forms  a  monobasic  acid ,  C9Hu03,  m.  p. 
136 — 137°,  and  finally  a  substance ,  b.  p.  143 — 150°/14  mm.,  which 
when  freshly  distilled  has  no  acid  reaction,  but  when  preserved  during 
several  days  deposits  needles  or  leaflets  of  an  unsaturated  monobasic 
acid,  C7H11*C02H,  m.  p.  141°. 

From  the  acidic  products,  an  oil,  b.  p.  148 — 150°/10  mm.,  153°/ 
14  mm.,  was  isolated,  which  gradually  partly  solidified.  After  removal 
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of  unsaturated  substance  by  oxidation  with  potassium  permanganate 
in  alkaline  solution,  two  isomeric  acids,  C10H16O2,  were  obtained.  The 
first,  camphenanic  acid,  m.  p.  87 — 91°,  is  monobasic,  'and  forms  a 
calcium  salt,  (C10H15O2)2Ca,5H2O.  The  second,  iso  camphenanic  acid, 
has  m.  p.  75 — 76°.  Neither  acid  appears  to  be  identical  with  Bredt’s 
camphenilanic  acids,  nor  to  be  the  racemic  form  of  these  acids. 

H.  W. 

Sesquiterpenes.  V.  Ernst  Deussen  ( Annalen ,  1912,  388, 
136 — 165.  Compare  Abstr.,  1910,  i,  575). — [With  Benno  Eger.] — 
By  passing  nitrous  fumes  into  an  ethereal  solution  of  caryophyllene,  a 
voluminous  precipitate  is  obtained  of  a  substance,  C12H1906N3, 
m.  p.  159*5°,  [a]u  -133°50',  which  is  identical  with  one  of  the  two 
substances  obtained  by  the  decomposition  of  /3-caryophyllene  nitrosite 
by  heat  (Abstr.,  1907,  i,  945).  So  voluminous  is  the  precipitate  and 
so  slight  its  solubility  in  most  solvents,  that  the  reaction  furnish  as  an 
excellent  method  for  the  detection  of  /3-caryophyllene.  Two  fractions, 
b.  p.  127 — 1 28*5°/14  mm.  and  118*5 — 122°/11,5  mm.  respectively,  of 
caryophyllene  from  oil  of  cloves  were  found  to  contain  25 — 27 %  of 
/3-caryophyllene  by  this  method.  Oils  of  Para-  and  of  Maracaibo- 
copaiva  balsams  contain  5*15  and  2*0%  respectively  of  /3-caryophyllene. 
The  sesquiterpenes  obtained  by  the  distillation  with  steam  of  oil  of 
African  copaiva  balsam  can  be  separated  into  two  fractions,  one, 
b.  p.  145*5 — 148°/19*5  mm.,  consists  largely  of  d-cadinene,  and  the 
other,  b.  p.  128 — 129*5°/15  mm.,  contains  13*2%  of  /3-caryophyllene. 
Oil  of  West  Indian  sandal- wood  contains  30 — 40%  of  sesquiterpenes, 
in  which  d-cadinene  and  /3-caryophyllene  have  been  detected. 

[With  Max  Ziem.] — According  to  Chapman  (Trans.,  1895,  67,  61, 
780;  1903,  83,  505),  oil  of  hop  blossoms  contains  a  terpene  (subse¬ 
quently  identified  as  myrcene)  and  a  sesquiterpene  called  humulene. 
The  latter  consists  essentially  of  i-a-caryophyllene,  but  is  shown  to 
contain  about  4%  of  /3-caryophyllene  by  the  nitrous  fumes  method. 

[With  Kurt  Meyer.] — The  sesquiterpene  regenerated  from  /3- caryo¬ 
phyllene  dihydrochloride  by  means  of  methvl-alcoholic  potassium 
hydroxide  is  not  isocaryophyllene,  but  is  probably  a  mixture,  because 
it  gives  only  a  25%  yield  of  /3-caryophyllene  dibydrochloride  and  forms 
an  amorphous  nitrosochloride,  from  which  a  nilrolbenzylamine,  m.  p. 
162°,  not  identical  with  /3-caryophyllenenitrolbenzylamine,  m.  p. 
166 — 167°,  is  obtained.  isoCaryophyllene,  obtained  by  boiling  an 
alcoholic  solution  of  /3-caryophyllene  nitrosite,  gives  a  100%  yield  of 
a-  and  /3-nitrosochlorides,  and  a  73%  yield  of  /3-caryophyllene  dihydro¬ 
chloride.  It  is  probable  that  the  constitutions  of  /3-caryophyllene 
and  of  isocaryophyllene  differ  only  in  that  the  former  contains  the 
group  >CICMe2,  whereas  the  latter  contains  the  group 

>CH-CMe:CH2. 

[With  C.  Vielitz.] — The  following  experiments  were  undertaken 
to  show  the  presence  of  two  double  linkings  in  a-  and  /3-earyophyllenes. 
A  purified  sample,  b.  p.  130 — 131°/16*5  mm.,  a— 7°40'  (consisting 
chiefly  of  /3-caryophyllene,  together  with  a  little  a-caryophyllene), 
diluted  with  2  vols.  of  methyl  alcohol,  is  treated  with  colloidal 
palladium  and  saturated  with  hydrogen.  The  product  is  a  dihydro- 
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caryophyllene,  C15H26,  b.  p.  129— 130°/14  mm.,  a  -25°,  D19  0  8898, 
Uq  \  '49032.  Since  the  following  experiments  prove  that  two  double 
linkings  are  present  in  caryophyllene,  it  follows  that  they  are 
functionally  different,  only  one  of  them  being  saturated  by  hydrogen. 
A  solution  of  a-caryophyllene  nitrosochloride  in  cold  chloroform 
absorbs  2  atoms  of  bromine,  yielding  probably  an  unstable  dibromide, 
which  changes  to  a  hydrobromocaryophyllene  nitrosochloride, 

C15H25Br,NOCl, 

m.  p.  144 — 145°  (decomp.),  colourless  needles.  A  suspension  of 
/J-caryophyllene  nitrosite  in  methyl  alcohol  is  treated  with  colloidal 
palladium  and  saturated  with  hydrogen  in  darkness,  whereby  a 
substance,  C15H2603N2  or  C15H2g03N2,  m.  p.  99 — 100°,  is  obtained, 
which  readily  decolorises  bromine ;  consequently  the  addition  of  the 
hydrogen  has  occurred  at  the  NO  or  the  0*N0  group.  By  saturating 
an  ethereal  solution  of  /3-caryophyllene  nitrosite  with  hydrogen 
chloride  at  —20°  to  —  15°,  (3-hydrochlorocaryophyllene  nitrosite, 

C15H2503N2C1, 

m.  p.  137°  (decomp.),  [a]D  +  9304°  in  benzene,  is  obtained  in  dark  blue 
needles.  The  formation  of  this  compound,  not  only  proves  the 
presence  of  the  two  double  linkings  in  /3-earyophyllene,  but  is  also  a 
strong  support  of  Baeyer’s  theory  that  the  blue  colour  of  nitroso- 
chlorides,  nitrosites,  and  nitrosates  is  due  to  the  union  of  the 
NO  group  with  a  tertiary  carbon  atom. 

By  treating  /^-caryophyllene  nitrosite,  /3-caryophyllene  nitroso¬ 
chloride,  or  isocaryophyllene  nitrosochloride  with  alcoholic  potassium 
hydroxide,  a  dextrorotatory,  crystalline  substance,  Cl7H2902N,  m.  p. 
163°,  containing  an  ethoxy-group  is  obtained.  C.  S. 


Essential  Oils.  Schimmel  &  Co.  ( Bericht ,  April  1912,  pp. 
22 — 133). — Acronychia  laurifolia  leaves  furnish  an  oil  having  the 
following  constants  :  D26  0'915,  [a]D  + 1°52',  saponification  number  11, 
acetyl  ester  number  50*9,  and  free  from  aldehydes. 

Inula  helenium  roots  yield  a  semi-solid  oil,  D30  R0374,  [a]D  +  123°45', 
m*  1 -52208,  acid  number  6’4,  ester  number  180,  and  after  acetylation 
199,  consisting  of  colourless  needles  in  a  brown,  viscous  liquid,  and 
having  an  odour  recalling  that  of  ladanum. 

Artemisia  frigida  herb  grown  in  South  Dakota  yields,  according  to 
Rabak,  0’26%  of  oil,  D24  0’940,  [a]D  -  24'2°,  1’4716,  acid  number 

2*5,  ester  number  25,  after  acetylation  139,  containing  7-borneol, 
cineole,  Menchone,  probably  heptoic  and  octoic  acids,  valeric  acid,  and 
traces  of  formic  and  undecoic  acids.  The  total  borneol  amounts  to 
43%,  of  which  35'6%  is  in  the  free  state. 

Camphor  leaves,  distilled  in  Jamaica,  yielded  2*35%  of  crude 
camphor,  consisting  of  camphor  1*32%,  camphor  oil  054%,  and 
moisture  049%.  Camphor  twigs  gave  0-58%  of  camphor  and  026% 
of  camphor  oil,  whilst  the  wood  yielded  0  61%  of  camphor.  The  oil 
contained,  in  addition  to  camphor,  cineole,  safrole,  pinene,  phellandrene, 
and  dipentene. 

“Cape”  leaves  from  the  Ivory  Coast,  according  to  Roure-Bertrand 
Fils,  furnish  0’28%  of  a  greenish-yellow  oil,  D15  0’977,  [a]D  +39°  38', 
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acid  number  0*7,  saponification  number  109*2,  soluble  in  its  own 
volume  of  80%  alcohol,  and  having  a  patchouli  odour. 

Gedrela  odorata  wood,  according  to  Rabak,  gives  0*3%  of  a  golden- 
yellow  oil,  D25  0*947,  Wp  1*5038,  acid  number  3*9,  ester  number  41  *5, 
after  acetylation  51,  which  is  soluble  in  six  volumes  of  80%  alcohol. 

Ceylon  citronella  oil  has  been  shown  previously  to  contain  citronel- 
lal,  camphene,  dipentene,  methylheptenone,  borneol,  geraniol,  methyl- 
eugenol,  Z-limonene,  together  with  acetic  and  valeric  acids  as  esters.  A 
dextrorotatory  sesquiterpene  and  possibly  linalool  have  also  been 
found.  It  is  now  shown  that  the  following  constituents  are  also  present : 
<f-citronellol  in  the  form  of  its  acetic  and  w-butyric  esters,  geranyl 
acetate,  thujyl  alcohol,  nerol,  an  alcohol  closely  related  to  linalool,  a 
hydrocarbon ,  C10Hia,  D15  08323  to  0  8360,  [a]D  -  23°24' to  —  32°41', 
«p  1 ‘48044,  b.  p.  40 — 41c/4  mm.,  having  a  tarragon-like  odour,  and  a 
lsevorotatory  sesquiterpene.  Linalool  and  valeric  acid  could  not  be 
found. 

Cymbopogon  intermedins,  distilled  in  Buitenzorg,  gave  0*03%  of  oil, 
D26  0*919,  [a]D  - 15°30',  and  C.  odoratus  from  the  same  source 
furnished  0*35%  of  oil,  D26  0*914,  [a]D-31°10'. 

American  spearmint,  grown  in  Michigan,  according  to  Nelson,  gave 
an  oil,  D|g  0*9290,  [a]®  -52°16',  w®  1*4866,  ester  number  12-4,  which 
contained  66%  of  carvone,  together  with  phellandrene,  Z-Hmonene, 
and  the  acetic  ester  of  dihydrocarveol.  The  oil  also  contains  hexoic 
or  octoic  acid,  butyric  acid  (V),  with  0*1%  of  a  solid  acid,  m.  p. 
182 — 184°  (compare  Elze,  Abstr.,  1910,  i,  865). 

Linaloe  wood  from  Cayenne  furnished,  in  addition  to  the  oil,  distilla¬ 
tion  water  containing  furfuraldehyde,  isovaleraldehyde  (i),  linalool, 
methylheptenol,  cineole,  dipentene, and  an  aliphatic  terpene,myrcene  (?), 
which  on  hydration  with  acetic  and  sulphuric  acids  gave  an  ester,  that 
on  hydrolysis  yielded  an  alcohol  having  an  odour  of  linalool  and 
terpineol. 

Magnolia  glauca  leaves,  according  to  Rabak,  yield  0*05%  of  a  yellow 
oil,  D25  0*9240,  [a]D  +3’96°,  ra®  1*4992,  acid  number  1*8,  ester 
number  13,  and  after  acetylation  28,  which  is  insoluble  in  80% 
alcohol. 

Melaleuca  trichostachya  leaves  furnish  1'25  to  2 '58%  of  oil,  I)15  0*9144 
to  0*9153,  [a]D  +  2*3°  to  3*1,  n®  1*4636  to  1*4655,  saponification 
number  2*1  to  2*8,  acetyl  ester  number  13*9,  soluble  in  1*3  volumes  of 
70%  alcohol,  and  containing  cineole  80%.  terpineol,  terpinyl  acetate, 
pinene  (1),  sesquiterpene  (?),  with  traces  of  phenols  and  a  low-boiling 
aldehyde.  M.  bracteata  leaves  and  twigs  gave  0*643  to  0*964%  of  an 
oil,  D18  1*032  to  D19  1*0358,  [a]D-l*4°  to  31°,  w®  1*5325  to  1*535, 
acid  number  0*7  to  1*26,  saponification  number  5*3  to  20*8,  soluble  in 
0*7  to  0*8  volumes  of  70%  alcohol,  and  containing  eugenol,  free  and 
combined  cinnamic  acid,  cinnamaldehyde,methyleugenol,  70%,  cinnamyl 
cinnamate  (?),  and  ^-phellandrene  (Baber  and  Smith,  J.  Roy.  Soc. 
New  South  Wales,  1911,  44,  592). 

Micromeria  japonica  herb,  according  to  Muragama,  yields  0*7%  of  a 
yellow,  peppermint-like  oil  containing  ^-menthone  and  menthol  (?). 

Nepeta  nepetella  herb  furnishes  0*059%  of  a  viscid,  yellow  oil, 
P20  1*03984,  [a]D  +  15°12',  acid  number  45*5,  ester  number  245*7,  after 
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acetylation  314*5,  soluble  in  two  volumes  of  70%  alcohol,  which 
deposits  a  solid  substance  with  an  odour  of  menthol,  and  on  hydrolysis 
furnishes  octoic  and  valeric  acids. 

Persea  pubescens  leaves,  according  to  Rabak,  yield  0  2%  of  oil, 
D25  0*9272,  [a]D  +22*4°,  w®  1*4695,  acid  number  2*8,  ester  number 
14*5,  after  acetylation  64,  soluble  in  0*3  volume  of  80%  alcohol, 
containing  free  butyric  acid  with  butyric,  valeric,  and  heptoic  acids  as 
esters,  together  with  d-camphor,  cineole,  and  small  quantities  of 
borneol  and  formaldehyde. 

Japanese  peppermint  oil  yielded  a  fraction,  b.  p.  175 — 181°, 
containing  (7-ethyl-n-amylcarbinol,  CgH^CHEt’OH. 

Pluchea  foetida  herb,  according  to  Rabak,  yields  0*025%  of  a  golden- 
yellow  oil,  D  0*9329,  [a]D  —5*4°  (50  mm.  tube),  n 1*4845,  acid  number 
4*1,  ester  number  44,  after  acetylation  104,  soluble  in  one  volume  of 
80%  alcohol  and  containing  cineole. 

Ramona  stackyoides  herb  yields,  according  to  Rabak,  0*75%  of  a 
colourless  oil,  D24  0*9144,  [a]D  +30*2°,  1*4682,  acid  number  2,  ester 

number  2*5,  after  acetylation  27*1,  soluble  in  1*5  volumes  of  70%  alcohol, 
which  deposits  d-camphor  when  kept  at  —  15°,  and  contains  cineole,  and 
probably  borneol,  tanaeetone,  and  pinene  with  acetic  acid  and  traces  of 
formic  acid. 

Satureja  montana  oil,  distilled  in  Southern  France,  had  D15  0*908  to 
0*9194,  [a]„  -  1°42'  to  4°48',  and  contained  27  to  32%  of  carvacrol 
(compare  Pickles,  Proc.,  1911,  27,  285). 

Aframonum  angustif olium  seeds  from  German  East  Africa  gave 
4*5%  of  a  colourless  oil,  D15  0*9017,  [aju  -16°50',  nf?  1*46911,  acid 
number  0*4,  ester  number  4*2,  soluble  m  6  or  more  volumes  of  80% 
alcohol  and  containing  much  cineole.  T.  A.  H. 

The  Essential  Oil  from  Rhizoma  Imperatoriee.  Fritz  Lange 
{Chem.  Zentr.,  1912,  i,  654  j  from  Arb.  Pharm.  Inst.  Univ.  Berlin ,  1911, 
8,  98 — 120). — The  oil  obtained  by  distillation  with  steam  is  a  greenish- 
yellow  liquid,  D15  0*8659,  [a]  ^  +69*75°,  acid  number  0*8,  saponification 
number  17*9,  ester  number  after  acetylation  28*34.  It  consists  of  a 
mixture  of  free  acids,  alcohols,  esters,  terpenes,  and  sesquiterpene, 
terpenes  constituting  about  95%  of  the  oil.  Palmitic  acid  is  contained 
among  the  free  acids  ;  acetic,  formic,  fsobutyric,  isovaleric,  and  y3/I-di- 
methylacrylic  acids  are  present  in  the  form  of  esters.  The  terpenes 
present  include  pinene,  dipentene,  d-limonene,  d-phellandrene,  chiefly  the 
latter.  The  sesquiterpene  yields  a  crystalline  dihydrochloride, 
m.  p.  157 — 157*5°.  The  oil  also  contains  an  alcohol ,  the  formula  of 
which  is  probably  013H19’0H,  which  yields  a  phenylur ethane,  m.  p. 
145—146°.  '  H.  W. 

The  Essential  Oil  of  the  Catkins  of  Wild  Myrtle  (Myrica 
Gale).  C.  J.  Enklaar  {Chem.  Weelcblad,  1912,  9,  219 — 222.  Compare 
Pickles,  Trans.,  1911,  99,  1764). — The  oil  obtained  from  the  catkins  of 
wild  myrtle  is  a  viscid,  yellow  liquid,  and  with  a  characteristic 
odour.  It  has  D15  0*899,  and  [a]  D  -  5°36'.  About  80%  of  it  consists 
of  terpenes,  of  which  a  pinene  and  a  sesquiterpene,  C15H24,  constitute 
about  40%.  It  also  contains  cineole,  phellandrene,  and  a  small  pro¬ 
portion  of  a  substance  not  identified,  which  crystallises  in  long  needles 
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and  has  a  myrtle-like  odour.  The  sesquiterpene  probably  contains 
caryophyllene.  It  has  b.  p.  150 — 152°/17  mm.  or  263 — 265°/760  mm., 
and  [a]D  +  4°30'.  A.  J.  W 

Minjak  Lagam.  Leopold  van  Itallie  and  Max  Kerbosch  ( Pharm . 
Weekblad,  1912,  49,  274 — 279). — The  volatile  oil  obtained  from  the 
liquid  variety  of  Minjak  lagam  is  caryophyllene.  The  semi-solid  form 
yields  the  same  substance.  A.  J.  W. 

Oleo-resin  of  Abies  cephalonica.  Emmanuel  J.  Emmanuel 
(Arch.  Pharm.,  1912,  250,  104 — 110). — The  crude  oleo-resin  had  acid 
number,  direct  113*54,  indirect  128 '31  ;  saponification  number  137 ‘06 
(cold),  157*54  (hot),  and  was  soluble  in  alcohol,  ether,  or  chloroform. 

From  the  ether  solution  1 %  ammonium  carbonate  solution  extracted 
elatic  acid,  C8H1202,  m.  p,  124 — 126°,  and  then  3%  sodium  carbonate 
solution  removed  a  mixture  of  two  acids,  elatinic  acid,  C12H1802,  m.  p. 
78 — 80°,  which  gives  a  lead  salt  insoluble  in  alcohol,  and  elatolic  acid, 
C9H1602,  m.  p.  118 — 120°,  the  lead  salt  of  which  is  soluble  in  alcohol. 
These  products  are  amorphous,  and  the  two  latter  together  form 
70%  of  the  oleo-resin. 

The  residue,  after  the  removal  of  the  ether,  was  steam  distilled,  and 
yielded  17*4%  of  essential  oil,  D15  0*9279,  aD  —68°  in  200  mm.  tube, 
wJT  1*4745,  which  was  colourless  and  on  distillation  yielded  three 
fractions,  b.  p.  89 — 150°,  150 — 155°,  155 — 175°,  of  which  the  first  two 
had  a  terpene-like  odour*. 

The  residual  matter  in  the  flask  was  amorphous  resen,  m.  p.  92 — 96°, 
with  water  containing  a  bitter  substance.  The  acids  and  the  resen 
gave  phytosterol  reactions.  T.  A.  H. 

Cretan  Ladanum.  Emmanuel  J.  Emmanuel  (Arch.  Pharm., 
1912,  250,  111 — 117). — Ladanum  is  a  resinous  exudation  of  Cistus, 
spp.,  that  examined  being  from  Cistus  creticus.  It  was  dark  brown  in 
colour,  softened  readily  when  worked  in  the  fingers,  and  had  a  peculiar, 
pleasant  odour  with  a  balsamic,  bitter  pungent  taste.  It  dissolved  to 
the  following  amounts  in  the  solvents  named  :  ether  61%,  chloroform 
69%,  alcohol  57%,  and  was  practically  insoluble  in  water  or  light 
petroleum.  It  contained  12*0%  of  ash. 

The  portion  soluble  in  ether  on  extraction  with  sodium  carbonate 
solution  yielded  a  viscid,  brown  resin  acid.  The  portion  insoluble  in 
ether,  but  soluble  in  alcohol,  was  a  viscid,  bright  brown  resin.  An 
essential  oil,  D  0*928,  b.  p.  225°,  n™'5  1*5118,  was  obtained  by  steam 
distilling  the  residue  of  the  ethereal  extract  after  treatment  with 
sodium  carbonate  solution.  After  the  removal  of  the  essential  oil, 
a  solid,  crystalline  substance,  ladaniol,  C1?H30O,  m.  p.  89°,  colourless 
prisms,  began  to  distil  over.  This  resembled  champaeol  and  guaiol 
(Wallach  and  Tuttle,  Abstr.,  1894,  i,  538).  The  portion  of  ladanum 
insoluble  in  ether  and  alcohol  contained  (1)  a  bassorin-like  gum, 
which  gave  mucic  acid  on  oxidation  with  nitric  acid ;  (2)  a  greyish- 
white,  pulverulent  resen,  and  (3)  a  bitter  substance.  T.  A.  H. 

The  Cerebrosides  of  the  Brain.  II.  Hermann  Loening  and 
Hans  Thierfelder  (Zeitsch.  physiol.  Chem.,  1912,  77,  202 — 217. 
Compare  Abstr.,  1911,  i,  898). — The  author’s  method  of  separating 


ORGANIC  CHEMISTRY. 


i.  373 


cerebrosides  from  “  protagon  ”  depends  on  their  resistance  to  barium 
hydroxide,  and  their  solubility  in  hot  acetone.  After  boiling  cerebrone 
with  baryta  water  for  an  hour,  90  4%  was  subsequently  recovered  in 
crystalline  form ;  the  loss  may  be  due  to  the  destruction  of  the 
cerebrone,  or  to  its  decomposition  by  alkali.  In  the  present  research, 
“  protagon  ”  was  employed,  and  some  evidence  that  barium  compounds 
are  formed  is  adduced  ;  the  loss  on  boiling  with  barium  hydroxide  is 
small,  and  was  determined  by  estimating  the  yield  of  galactose  after 
hydrolysis.  Judged  by  this  standard,  from  93  to  97%  of  the 
cerebroside  was  recovered.  A  similar  resistance  to  boiling  with  a 
2 '8%  solution  of  potassium  hydroxide  containing  methyl  alcohol  was 
also  noted.  The  actual  quantity  of  galactose  obtained  from  the 
various  preparations  of  protagon  used  varied  from  6  to  13%. 
Thudichum’s  sphingosine  was  not  obtained  from  cerebrone.  The 
quantity  of  cerebroside  obtained  from  protagon,  taking  into  account 
the  amount  separated  out  from  the  acetone,  as  well  as  that  which 
remained  in  solution,  was  about  39%.  From  dried  brain  powder, 
2T3  grams  of  galactose  were  obtained  ;  73 '2%  of  this  passed  into  the 
alcoholic  extract,  and  the  remainder,  which  is  an  unexpectedly  high 
amount,  into  the  ethereal  extract.  W.  D.  H. 

Cerebrone.  V.  Otto  Riesser  and  Hans  Thierfelder  ( Zeitsch . 
physiol.  Chem .,  1912,  77,  508 — 510). — On  treatment  of  cerebrone  with 
methyl  alcoholic  sulphuric  acid,  dimethylsphingosine,  C19H3902N,  was 
obtained  (Kitagawa  and  Thierfelder,  Abstr.,  1907,  i,  168).  It  is  now 
shown  that  when  ethyl  alcohol  is  substituted,  the  corresponding 
diethyl  sphingosine,  C21H4302N,  is  obtained.  It  forms  a  matted  mass  of 
lustrous  platelets,  m.  p.  113 — 115°.  The  alkylsphingosines  are 
accordingly  not  present  in  the  cerebrone  molecule,  but  are  formed  at 
the  moment  of  hydrolysis ;  sphingosine,  therefore,  contains  two 
hydroxyl  groups.  E.  F.  A. 

Cerebrone.  VI.  Karl  Thomas  and  Hans  Thierfelder  ( Zeitsch . 
physiol.  Chem.,  1912,  77,  511 — 515). — On  acetylation  of  sphingosine 
either  with  acetyl  chloride  or  acetic  anhydride  and  sodium  acetate,  a 
triacetate,  Cl7H3202NAc3,  is  obtained ;  it  crystallises  in  thin  needles 
pointed  at  both  ends,  which  soften  at  98°,  m.  p.  99 — 100°.  Tk‘' 
characterises  sphingosine  as  an  unsaturated  bivalent  amino-alcohol. 

The  sparingly  soluble  sulphate  of  a  base  previously  obtained 
(Kitagawa  and  Thierfelder,  Abstr.,  1907,  i,  168)  by  the  action  of 
methyl-alcoholic  sulphuric  acid  on  cerebrone  is  now  shown  to  be 
sphingosine  contaminated  with  the  dimethyl  compound.  E.  F.  A. 

Glucosides  of  Digitalis  purpurea  Leaves.  Friedrich  Kraft 
(Arch.  Pharm.,  1912,  250,  118 — 141). — Schmiedeberg  and,  more 
recently,  Kiliani  in  their  investigation  of  digitalis  constituents  have 
used  as  a  raw  material  “  digitalinum  germanicum,”  a  mixture  of  sub¬ 
stances  prepared  from  digitalis  seeds  by  extraction  with  alcohol  and 
precipitation  with  tannin.  From  this  material  the  following  products 
have  been  obtained :  Schmiedeberg’s  amorphous  inactive  digitonin, 
Kiliani’s  crystalline  digitonin,  Kiliani’s  digitalin,  digitoxiu,  and 
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digitalein.  As  digitalis  leaves  are  chiefly  used  in  medicine,  the  author 
has  examined  them  to  ascertain  whether  they  contain  the  constituents 
present  in  the  seeds,  and  has  obtained  two  new  glucosides,  gitalin  and 
gitin,  together  with  digitoxin.  Schmiedeberg’s  amorphous  digitonin 
is  shown  to  be  a  mixture  of  saponins,  which  is  also  present  in  the 
leaves.  In  Keller’s  method  for  the  valuation  of  digitalis  leaves  the 
product  obtained  is  chiefly  gitalin,  with  a  little  digitoxin  (compare 
Burmann,  this  vol.,  ii,  379). 

The  leaves  were  extracted  first  with  water  and  then  with  50% 
alcohol,  and  the  two  extracts  examined  separately.  The  aqueous 
extract  was  defsecated  in  the  usual  way  with  lead  acetate,  followed  by 
sodium  phosphate,  and  the  glucosides  precipitated  by  tannin  solution 
and  recovered  from  the  precipitate  by  mixing  this  with  zinc  oxide  and 
extraction  with  methyl  alcohol.  The  residue  left  on  distilling  off  the 
solvent  was  dissolved  in  water  and  shaken  repeatedly  with  chloroform, 
which  extracted  an  active  glucoside,  gitalin,  and  left  in  solution  a 
mixture  of  saponins.  Gitalin,  C28H4gO10,  m.  p.  150 — 155°,  is  a  colour¬ 
less,  amorphous,  neutral  substance,  soluble  in  most  organic  solvents, 
except  light  petroleum,  and  in  600  parts  of  water.  When  dis¬ 
solved  in  1’5  parts  of  alcohol  to  which  0  75  part  of  water  is  added, 
it  separates  as  a  crystalline  hydrate,  C28H48O10,4H2O,  m.  p.  75°,  soluble 
in  3000  parts  of  water,  which  is  re-converted  into  the  anhydrous 
form  by  drying  over  sulphuric  acid.  Solutions  of  gitalin  are  very 
unstable,  and  when  kept  deposit  mixtures  of  gitalin  with  anhydro- 
gitalin,  C28H4609,  m.  p.  255°,  which  crystallises  from  diluted  alcohol, 
is  nearly  insoluble  in  chloroform,  and  soluble  in  800  parts  of 
boiling  alcohol.  On  hydrolysis  by  acids,  all  three  substances  yield 
(1)  digitoxose,  identical  with  the  sugar  obtained  from  digitoxin  by 
Kiliani,  and  (2)  anhydrogitaligenin,  C22H3405,  m.  p.  216 — 219°,  which 
crystallises  from  boiling  alcohol  in  colourless  plates. 

The  digitosaponins,  obtained  as  described  above,  wei*e  freed  from 
colouring  matter  by  extraction  with  acetone,  and  then  fractionated 
into  a-,  ($-,  and  y-saponins  by  extraction  in  turn  with  alcohol  and 
methyl  alcohol,  y-saponin  being  nearly  insoluble  in  both  these  solvents. 
They  are  colourless,  amorphous  substances,  which  on  hydrolysis  by 
5%  sulphuric  acid  yield  digitosapogenin  and  a  pentose  giving  a  phenyl- 
'•  .azone,  m.  p.  156 — 158°.  The  most  soluble  a-saponin  passes  into  the 
less  soluble  /?-  and  y-forms  when  boiled  in  alcohol.  They  appear  to  be 
identical  with  Schmiedeberg’s  digitonin. 

The  alcoholic  extract,  after  treatment  with  lead  acetate,  was 
evaporated  to  a  small  bulk  with  calcium  carbonate,  cooled,  filtered,  and 
shaken  out  with  ether,  which  removed  lateolin.  Digitoxin  was  then 
extracted  with  chloroform,  and  from  the  residue  gitin  was  extracted 
by  boiling  alcohol.  The  digitoxin  thus  obtained  contained  gitalin, 
from  which  it  was  freed  by  repeated  evaporation  of  an  alcoholic 
solution,  whereby  the  impurity  was  gradually  converted  into  sparingly 
soluble  anhydrogitalin.  The  purified  digitoxin  formed  tabular  crystals 
from  boiling  alcohol,  melted  sharply  at  245°,  and  on  hydrolysis  yielded 
digitoxenin  and  digitoxose,  but  Kiliani’s  digitoxin  hydrate  could  not  be 
obtained  by  crystallisation  from  aqueous  alcohol. 

Gitin,  m.  p.  265°  (decomp.),  crystallises  from  alcohol  in  long,  colour- 
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less  needles,  is  soluble  in  250  parts  of  boiling  methyl  alcohol  or 
120  parts  of  boiling  alcohol,  but  is  insoluble  in  water  or  chloroform. 
It  is  isomeric  with  Kiliani’s  digitonin,  which  it  resembles  in  yielding 
digitogenin  on  hydrolysis,  but  differs  from  it  in  containing  a  galactose 
in  place  of  a  dextrose  residue.  It  is  physiologically  inactive.  Full 
experimental  details  are  given  in  the  original  of  the  complicated 
processes  used  in  isolating  these  substances,  and  their  colour  reactions 
with  Keller’s  and  Kiliani’s  reagents  are  recorded.  T.  A.  H. 

Constituents  of  Digitalis  Leaves.  Rudolph  Tambach  ( Pharm . 
Zentr.-h .,  1912,  53,  392 — 393). — From  the  precipitate  obtained  by  the 
addition  of  tannin  to  a  cold  aqueous  extract  of  digitalis  leaves  the 
author  has  isolated  a  substance  called  digin ,  m.  p.  271 — 273°,  colour¬ 
less  needles,  which  has  little,  if  any,  physiological  activity,  does  not 
react  with  Kiliani’s  or  Keller’s  reagent,  and  contains  C  73*68%  and 
H  10*33%.  It  presents  points  of  similarity  to  Kraft’s  gitin  (preced¬ 
ing  abstract),  but  differs  in  its  m.  p.,  in  its  solubility  in  chloroform, 
and  in  its  composition.  The  examination  of  the  substance  is  being 
continued.  C.  S. 

A  Second  Crystalline  Compound  of  Phenolic  Character 
from  Fresh  or  Preserved  Cola-nut.  A.  Goris  (Chem.  Zentr ., 
1912,  i,  266  ;  from  Bull.  Sci.  pharmacol,  18,  138  IIP.-  Compare 
Abstr.,  1907,  i,  631). — This  compound,  collatein,  is  insoluble  in  ether, 
chloroform,  and  light  petroleum,  but  soluble  in  hot  water,  alcohol,  and 
acetone.  From  water  it  separates  with  water  of  crystallisation  in  the 
form  of  needles,  which  effloresce  over  sulphuric  acid  ;  from  anhydrous 
acetone  and  chloroform  it  separates  in  prisms,  m.  p.  257 — 258°.  It 
is  precipitated  by  lead  acetate,  gives  a  green  coloration  with  ferric 
chloride,  which  turns  blue  on  addition  of  ammonia,  and  does  not  set 
free  carbon  dioxide  from  carbonates.  It  has  a  bitter  taste. 

S.  B.  S. 

“  Peristaltin.”  Alexander  Tschirch  and  L.  Monikowski  {Arch. 
Pharm.,  1912,  250,  92 — 103). — “Peristaltin”  is  a  patent  preparation, 
used  as  a  purgative,  and  obtained  from  the  bark  of  Rhamnus 
purshiana  {Cascara  sagrada).  It  is  a  yellow,  bulky  powder,  soluble  in 
water  or  alcohol,  partly  in  acetone,  but  insoluble  in  ether  or  light 
petroleum,  and  contains  4*2%  water  and  0*5%  ash.  It  contains  a 
reducing  sugar,  giving  a  phenylosazone,  m.  p.  208°.  The  substance 
appears  to  be  a  mixture  of  glucosides,  and  on  hydrolysis  by  steam 
yields  rhamnose,  chrysophanic  acid  (chrysophanol),  emodin  methyl 
ether,  and  cascarol,  together  with  a  minute  amount  of  a  yellow 
colouring  matter.  When  boiled  with  hydrochloric  acid,  peristaltin 
yields  furfuraldehyde,  and  2*06%  of  pentoses  were  found  by  Flint 
and  Tollens’  method.  The  product  contains  no  nitrogenous  substance. 

Cascarol,  C15H10O5,  m.  p.  218°,  forms  yellow  needles  from  pyridine 
or  alcohol,  is  soluble  in  acetone  or  alcohol,  insoluble  in  water,  chloro¬ 
form,  ether,  or  cold  sodium  hydroxide  solution,  and  yields  a  crystalline 
acetyl  derivative,  m.  p.  204 — 205°. 

The  yellow  colouring  matter  crystallises  from  hot  water,  melts  at 
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203 — 204°,  is  soluble  in  alkalis,  and  gives  a  fluorescent  solution  in 
sulphuric  acid.  T.  A.  H. 

a-Phyllohaemin  and  the  Formula  of  a-Phylloporphyrin. 
Leon  Maechlewski  and  J.  Robel  ( Ber .,  1912,  45,  816 — 821.  Com¬ 
pare  this  vol.,  i,  288). — a-Phyllohsemin,  obtained  by  the  action  of 
Mohr’s  salt  on  a-phylloporphyrin,  can  be  purified  by  treatment  with 
chloroform  and  quinine,  and  pouring  the  solution  into  glacial  acetic 
acid  saturated  with  common  salt  and  heated  nearly  to  boiling.  After  a 
time  well-formed,  brown,  glistening,  rhombic  crystals  are  obtained, 
having  a  composition  corresponding  with  either  C31H3402N4FeCl  or 
C32H3402N4FeCl.  The  analytical  figures  obtained  for  phylloporphyrin 
itself  make  the  formula  CS2H3602N4  the  most  probable  for  this 
substance. 

a-Phyllohsemin  dissolves  in  organic  solvents  more  easily  than 
h semin.  In  chloroform  solution  it  has  four  absorption  bands,  which 
in  comparison  with  those  of  haemin  are  displaced  somewhat  towards 
the  violet.  In  presence  of  quinine  only  two  bands  are  visible. 

a-Phyllohaemochromogen,  obtained  on  reduction  with  Stokes’  reagent, 
is  very  similar  to  hsemochromogen  from  haemin.  E.  F.  A. 

^  Resorcin olbenzein  and  Fluorescein.  Hans  von  Liebig  («/.  pr. 
dnefilr,  1?1&,  [ii],  85,  97 — 136,  241 — 284) — I.  Resorcinolbenzein. — In 
continuation  of  previous  work  (Abstr.,  1905,  i,  781  •  1906,  i,  445 ; 
1908,  i,  98)  the  author  has  made  a  detailed  examination  of 
resorcinolbenzein  obtained  by  the  methods  of  Doebner  (Abstr.,  1883, 
861)  and  Cohn  (Abstr.,  1893,  i,  719;  1894,  i,  120),  and  finds  that  it 
exists  in  four  different  forms. 

The  simplest  form,  a-resorcinolbenzein,  has  the  composition  C19H1203> 
and  is  identical  with  the  resorcinolbenzein  of  Kehrmann  and  Dengler 
(Abstr.,  1908,  i,  1002  ;  1909,  i,  249),  whilst  the  /3-,  y-,  and  8-compounds 
are  respectively  ter-,  quadri-,  and  multi-molecular  modifications. 

The  product  obtained  by  fusing  benzoic  acid  or  benzoic  anhydride 
with  resorcinol  and  zinc  chloride  at  180 — 210°,  when  treated  with  hot 
water  and  then  with  cold  alcohol,  yields  a  residue  consisting  of  a 
compound  of  2 : 4-dihydroxybenzophenone  and  y-resorcinolbenzein, 
2C19H12O3,C13H10O3,H2O,  which  forms  light  brown  leaflets, 
m.  p.  243 — 244°.  On  crystallisation  from  hot  alcohol  this  yields  a 
substance,  m.  p.  320 — 330°,  having  the  same  percentage  composition, 
but  crystallising  in  brownish-red,  rhombic  leaflets  of  a  bluish  lustre. 
Addition  of  acetic  acid  to  an  alcoholic  solution  of  dihydroxybenzo- 
phenone-y-resorcinolbenzein  gives  rise  to  the  compound , 

which  crystallises  in  brown  leaflets  of  a  silvery  lustre,  and  is 
identical  with  the  resorcinolbenzein  of  Cohn  and  Doebner. 

y- Resorcinolbenzein  is  obtained  in  brownish-red  leaflets  of  the 
composition  4C19H1208,2H20,Et0H,  by  dissolving  the  above-mentioned 
additive  compound  in  alcoholic  ammonia,  and  removing  the  excess  of 
ammonia  on  the  water- bath;  it  has  also  been  prepared  (1)  by  the 
oxidation  of  3 : 6-dihydroxyphenylxanthen  in  alcoholic  solution  with 
lead  dioxide  in  the  presence  of  aqueous  ammonia,  and  (2)  by  the  action 
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of  hydrogen  peroxide  on  an  ammoniacal  solution  of  a-  and  /3-resorcinol- 
benzein.  It  loses  1H20  at  100°  and,  when  dried  at  140°,  has  the 
composition  4C19H1203,H20 ;  the  remaining  water  is  removed  at  240°. 
It  is  considered  by  the  author  to  be  a  quinhy drone  of  the  following 
formula : 

OH  OH 


When  treated  with  warm  alcoholic  hydrogen  chloride  and  the  resulting 
hydrochloride  decomposed  by  ammonia,  y-resorcinolbenzein  is  converted 
into  the  a-compound.  The  main  product  obtained  by  heating  benzo- 
trichloride  with  resorcinol  consists  of  a  mixture  of  a-,  (3-,  and 
-y-resorcinolbenzein ;  it  is  accompanied  by  small  amounts  of  the 
following  substances:  (1)  2 : 4-Dihydroxybenzophenone.  (2)  The 
compound,  C19H12O3,H2O,C13H10O3,  which  forms  a  greenish-black 
powder,  is  resolved  by  boiling  with  alkalis  and  strong  acids  into 
dihydroxybenzophenone,  and  does  not  form  salts.  (3)  Resorcinol - 
benzein,  (C19H1404).,.,  a  brownish-red,  crystalline  substance,  insoluble  in 
the  common  solvents  with  the  exception  of  aniline  and  nitrobenzene  ; 
it  is  best  prepared  by  fusing  benzoic  acid  and  resorcinol  with  zinc 
chloride  at  250 — 260°. 

The  above-mentioned  mixture  of  a-,  ft-,  and  y-resorcinolbenzeins  is 
sparingly  soluble  in  alcohol,  and  is  therefore  readily  separated  from  the 
remaining  products  of  the  reaction.  On  treatment  with  alcohol  and 
hydrochloric  acid,  it  yields  a  mixture  of  two  hydrochlorides, 
3C19H1203,3HC1,H20 

and  019H1203,HC1  (compare  Kehrmann  and  Dengler,  loc.  cit.),  from 
which  the  corresponding  bases  are  liberated  by  aqueous  ammonia  and 
separated  by  extraction  with  a  mixture  of  alcohol  and  benzene. 

a-Resorcinolbenzein,  the  more  readily  soluble  base,  crystallises  in 
light  red  leaflets  or  needles  of  the  composition  C19H1203,Et0H ; 
these  lose  their  alcohol  at  140 — 150°,  and  have  m.  p.  333°.  The 
residue  from  the  extraction  consists  of  (i-resorcinolbenzein ,  which 
separates  from  alcohol  in  red  needles  or  leaflets  of  the  composition 
3C19H1203,3Et0H  ;  at  140°  it  loses  two  molecules  of  alcohol.  The 
author  considers  that  the  third  molecule  of  alcohol  is  combined  in  the 
form  of  an  ether,  and  assigns  to  /3-resorcinolbenzein  the  following 
formula  : 


OH  OH 

0  1  o  I  o 


CPh  CPh-OEt  CPh 


When  dissolved  in  alcoholic  ammonia  and  the  excess  of  the  latter 
removed  by  boiling,  the  /3-compound  yields  red  leaflets  of  the  com¬ 
position  3C19H1203,H20,2Et0H  ;  at  140°  these  lose  water  and  one 
molecule  of  alcohol,  the  second  being  removed  at  240.° 
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The  condensation  of  2  : 4-dihydroxybenzophenone  and  resorcinol 
yields  mainly  /3-resorcinol benzein.  The  a-,  ft-,  and  y-compounds  when 
dissolved  in  aqueous  ammonia  and  the  solutions  acidified  with  acetic 
acid  yield  crystalline  hydrates  of  the  same  composition,  C19Hj.,0o,H20. 
Diacetylresorcinolbenzein  (3  :  §-diacetoxyphenylxanthanol), 
OH-CPh<g»|=<0^)>0i 

crystallises  in  white  leaflets,  m.  p.  171°,  containing  one  molecule  of 
ether  which  is  lost  at  140°.  It  dissolves  in  methyl  alcohol,  yielding 

the  methyl  ether,  0Me*CPh<^Q6^8|Q^|j>0,  white  leaflets,  m.  p.  122°; 

the  ethyl  ether  forms  colourless  prisms,  m.  p.  147°. 

On  treatment  with  acetic  acid,  acetic  anhydride,  and  sulphuric  acid, 
resorcinolbenzein  yields  a  monoacetyl  derivative, 

CPh<f^6^3(  ^>0 

L'rn^CfiH3(OAc)^U> 

which  crystallises  in  small,  yellowish-red  prisms,  m.  p.  197°,  or  in 
yellow  needles  containing  benzene ;  in  one  instance  an  acetyl 
derivative  of  a  dimolecular  form,  C40H2gO8,  crystallising  in  colourless 
leaflets,  m.  p.  198°,  was  obtained.  When  methylated  by  means  of 
methyl  sulphate  and  aqueous  sodium  hydroxide,  it  forms  the 
resorcinolbenzein  monomethyl  ether  of  Kehrmann  and  Dengler,  together 
with  an  anhydride  of  resorcinolbenzein  dimethyl  ether ,  which  crystallises 
from  ether  in  colourless  prisms,  m.  p.  152 — 153°,  containing  one 
molecule  of  the  solvent,  (C21Hl7O3)2O,C4H10O  ;  the  latter  compound  is 
converted  by  hot  ethyl  alcohol  into  the  ethyl  ether,  m.  p.  157°, 
described  by  Kehrmann ;  the  corresponding  methyl  ether  has  m.  p. 
112°. 


3  :  6-Dihydroxyphenylxanthen  (Abstr.,  1909,  i,  98)  separates  from 
benzene  in  crystals  of  the  composition  C19Hu03,C6H6 ;  its  ethereal 
solution  on  evaporation  over  benzene  yields  the  compound , 

2C19H14Os,C6H6. 

The  compound,  C38H30O9,  previously  obtained  ( loc .  cit.)  by  boiling 
resorcinol  with  aqueous  potassium  hydroxide  is  now  found  to  consist 
of  2 : 4-dihydroxybenzophenone. 

3  : 6-Diacetoxyphenylxanthen  has  m.  p.  183 — 184°,  and  often 
separates  from  ethyl  acetate  in  crystals,  m.  p.  179°,  of  the  composition 
4C19H12(0Ac)2,H20,CHs*C02Et ;  crystallised  from  benzene,  it  has  the 
composition  4C19H12(OAc)2,C6H6. 

3  :  Q-Diacetoxyphenylxanthensulphonic  acid,  023H1805'S03H,  prepared 
by  dissolving  the  preceding  diacetoxy- compound  in  cold  concentrated 
sulphuric  acid,  crystallises  in  white  needles,  and  forms  a  barium  salt. 

Resorcinolbenzein  forms  with  nitrobenzene  the  compound, 

.  _  4CuH120s,3H20,06H5-N08, 

crystallising  in  red  needles,  and  with  aniline  the  compound, 

4C19H12Os,C6H5-KH2, 

dark  red  needles  of  a  bluish  lustre ;  the  compound  with  phenol, 
4C10H12O3,H2O,C6H5-OH, 
forms  lustrous,  light  red  needles. 

The  blue  dye  (resorcinol-blue)  obtained  by  atmospheric  oxidation  of 
an  ammoniacal  resorcinol  solution  is  more  readily  prepared  by  oxidising 
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the  solution  with  hydrogen  peroxide.  It  has  the  composition 
C6H3(OH)2-N[C,H2(OH)3]2, 

and  m.  p.  above  360°;  the  filtrate  on  acidification  with  sulphuric  acid 
yields  a  blue  compound,  C18H1508N.  The  successive  addition  of  acetic 
acid  and  ammonium  sulphate  to  an  aqueous  solution  of  resorcinol-blue 
gives  rise  to  a  mixture  of  the  compounds,  0lsH1508N,(NH4)2S04,H20 
and  C18H1508N,(NH4)2S04,NH3. 

When  oxidised  with  aqueous  hydrogen  peroxide,  resorcinol  yields  a 
brown  dye  (: resorcinol-brown ),  ClgH1408. 

II.  Fluorescein. — In  addition  to  the  ordinary  red  variety,  fluorescein 
exists  in  five  different  yellow  modifications,  distinguished  by  the 
author  as  a,  ft  I,  ft II,  y  and  8-fluorescein.  The  existence  of  these  yellow 
modifications,  all  of  %vhich  are  unimolecular  in  acetone  solution,  is 
explained  on  the  assumption  that  the  three  phenyl  groups  of  tri  phenyl  - 
methane  are  not  always  freely  moveable  about  the  central  atom,  but, 
in  certain  circumstances,  may  take  up  different,  fixed  positions  to 
one  another.  From  molecular  weight  determinations  in  phenol 
solution,  Kehrmann  has  drawn  the  conclusion  that  the  red  variety  of 
fluorescein  is  also  unimolecular.  The  author  points  out,  however,  that 
determinations  in  phenol  solution  give  the  molecular  weight,  not  of  the 
red  form,  but  of  the  yellow  modification,  since  on  allowing  the  solution 
to  solidify  and  removing  the  phenol  with  benzene  or  ether,  yellow 
leaflets  of  a  compound  of  fluorescein  with  phenol, 
2C20H12O5,C6H5-OH,H2O, 

are  obtained.  It  is  suggested  that  the  red  form  is  a  multimolecular 
quinhydrone  of  fluorescein. 

a -Fluorescein,  C2f)Hl205,  is  obtained  as  a  pale  yellow  powder,  m.  p. 
347°,  by  acidifying  an  alkaline  solution  of  ordinary  fluorescein  with 
sulphuric  acid,  extracting  with  ether,  and  shaking  the  ethereal  solution 
with  aqueous  potassium  hydroxide  in  insufficient  amount  for  complete 
solution.  It  crystallises  unchanged  from  benzene,  amyl  alcohol,  and 
formic  acid,  but  is  converted  by  ethyl  alcohol,  acetone,  ethyl  acetate, 
and  ether  into  the  red  form.  From  a  mixture  of  methyl  alcohol 
and  ether,  it  separates  in  yellow  crystals  containing  one  molecule  of 
methyl  alcohol. 

ft-Fluorescein  I  is  obtained  by  acidifying  an  aqueous  solution  of 
the  disodium  salt  of  fluorescein  with  sulphuric  acid.  It  separates  from 
ether  in  transparent,  light  yellow  crystals,  often  in  the  form  of 
hexagonal  platelets,  of  the  composition  4C20H12O5,H2O,4C4H10O.  It 
sinters  and  becomes  brown  at  140 — 150°,  loss  of  ether  taking  place 
simultaneously ;  at  200°  it  loses  water  and  becomes  red.  When  dry, 
it  is  very  stable,  but  in  the  moist  condition  and  on  exposure  to  light 
it  is  transformed  into  the  red  variety.  It  differs  from  the  preceding 
modification  in  being  stable  in  ethereal  solution. 

ft-Fluorescein  II,  prepared  by  shaking  an  aqueous  solution  of  the 
disodium  salt  of  fluorescein  with  methyl  sulphate,  crystallises  with 
ether  in  hexagonal  platelets  of  the  composition  C20H12O5,O4H10O  ;  the 
ether  is  lost  at  150 — 154°.  It  has  about  the  same  solubility  as  the 
ft  I  modification,  but  differs  from  the  latter  in  separating  from  acetone 
in  yellow  crystals  containing  one  molecule  of  the  solvent ;  it  also 
crystallises  with  IMeOH. 


cl  d  2 


i.  380 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


When  heated  at  220 — 240°,  2 : 4-dihydroxybenzoylbenzoic  acid 
(m,  p.  210 — 211°)  yields  two  forms  of  fluorescein  :  (1)  a  red  modifica¬ 
tion,  which  crystallises  in  lustrous,  hexagonal  leaflets,  separates  from 
methyl  alcohol  in  yellowcrystalsof  the  composition  C20H12O6,MeOH,and 
differs  in  some  respects  from  the  ordinary  red  variety;  (2)  y -fluorescein, 
which  forms  a  pale  yellow,  crystalline  powder  of  the  composition 
4C20H12O5,H2O,  has  approximately  the  same  solubility  as  a- fluorescein, 
but  differs  from  the  latter  in  that  it  may  be  repeatedly  crystallised 
from  cold  alcohol  without  undergoing  change. 

8-Fluorescein  is  obtained  together  with  a  brown  substance ,  C40H30O6  (?), 
m.  p.  above  350°,  by  acidifying  an  aqueous  solution  of  the  mono-  or 
di-sodium  and  potassium  salts  of  fluorescein,  which  have  been 
previously  heated  to  300 — 350°.  It  crystallises  with  one  molecule  of 
ether  in  crusts  of  transparent,  yellow  needles.  From  cold  alcohol 
it  separates  in  slender,  chamois-coloured  needles,  which  have  the 
composition  C20H12O5,  darken  at  280 — 290°,  and  have  m.  p.  340°. 

All  the  yellow  forms  of  fluorescein  give  the  same  diacetyl  derivative, 
m.  p.  205 — 206°  (Baeyer  gives  200°) ;  the  monoacetyl  derivative  has 
m.  p.  215°. 

2:4-  Dihydroxybenzoylbenzoic  acid  crystallises  from  water  in 
leaflets  of  the  composition  2C14H10O5,3H2O ;  the  diacetyl  derivative 
forms  rhombohedra,  m.  p.  136°. 

Fluorescin,  prepared  by  reducing  fluorescein  with  zinc  dust  and  acetic 
acid  in  the  presence  of  alcohol  and  aqueous  ammonia,  crystallises  with 
2HaO  in  colourless  or  yellow  leaflets,  m.  p.  253 — 254°  (compare  Herzig, 
Abstr.,  1892,  1319).  It  crystallises  with  ether  in  needles,  and  with 
benzene  (2  rnols.)  in  leaflets ;  the  diacetyl  derivative  hasm.  p.  213 — 214°, 
and  forms  crystals  containing  alcohol,  m.  p.  113 — 114°. 

III.  Alkali  Salts  of  the  Fluorescein  Series. — This  section  contains  an 
account  of  the  preparation  of  the  sodium  and  potassium  salts  of 
fluorescein,  and  of  some  allied  compounds,  together  with  a  discussion 
of  their  constitution. 

The  monopotassium  salt  of  fluorescein,  C20HuO5K,  prepared  from 
fluorescein  or  its  diacetyl  derivative  and  alcoholic  potassium  hydroxide, 
crystallises  with  alcohol  (1  mol.)  in  orange  or  light  red  needles,  and  is 
almost  instantly  decomposed  by  water  with  the  separation  of  fluores¬ 
cein  ;  the  ammonium  salt,  C20H15O5N,EtOH,  forms  lustrous,  red 
leaflets.  The  dipotassium  salt,  C20H10O5K2,3H2O,  obtained  as  a  greenish- 
black  mass  of  a  bluish  lustre,  gives  light  red  solutions  which  become 
dark  red  on  the  addition  of  a  trace  of  alkali ;  this  change  is  referred 
by  the  author  to  the  rupture  of  the  oxygen  bridge  of  the  central  ring  ; 
the  disodium  salt  is  similar  in  character. 

The  potassium  salt  of  fluoran,  C20H1BO4K,EtOH,  forms  long,  colour¬ 
less  needles.  When  methylated  by  means  of  methyl  sulphate  and 
aqueous  potassium  hydroxide,  quinolphthalein  yields  a  dimethyl  ether , 
2C20H10O8(OMe)2,H2O,  which  crystallises  in  bluish  leaflets,  m.  p.  198°, 
and  yields  a  colourless  potassium  salt,  C44Hl704(0Me)4K3.  The  sodium 
and  potassium  salts  of  resorcinolbenzein,  C19Hn08Na(or  K),  crystallise 
in  light,  red  needles  or  leaflets  ;  the  dipotassium  salt  of  quinolphthalein, 
C20H10O5K2,3H2O,  is  bluish-black. 

IY.  The  Methyl  Ethers  of  Fluorescein. — The  author  discusses  the 
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constitution  of  the  methyl  ethers  of  fluorescein,  and  gives  an  account 
of  the  products  obtained  by  methylating  fluorescein  under  different 
conditions.  The  monomethyl  ether  described  by  Fischer  ( Abstr.,  1895, 
i,  291)  has  m.  p.  266°;  it  is  pale  yellow  in  colour,  and  has  the 

constitution  ^>C-06H4«C02H.  The  interaction  of 

methyl  sulphate  and  the  disodium  salt  of  fluorescein  yields,  in  addition 
to  the  above  compound,  the  previously-described  dimethyl  ethers  of 
m.  p.  198°  and  208°,  together  with  a  new  dimethyl  ether ,  which  crystal¬ 
lises  in  small,  colourless  prisms,  m.  p.  255° ;  the  properties  of  the  latter 
compound  are  in  agreement  with  the  formula  : 

°^CsHs(OMe)^>C<'C6H4->G0, 

which,  however,  has  already  been  assigned  to  the  dimethyl  ether 
of  m.  p.  198°. 

On  treatment  with  methyl  iodide  in  methyl-alcoholic  solution,  the 
disodium  salt  of  fluorescein  yields  a  bimolecular  methyl  ether, 

crystallising  in  slender,  orange-yellow  needles,  m.  p.  164 — 165° 
(decomp.). 

When  fluorescein  is  methylated  according  to  Fischer's  method 
(Abstr.,  1895,  i,  291)  and  the  product  of  the  action  extracted  with 
ether,  a  hydrate  of  the  dimethyl  ether,  m.  p.  208°,  is  obtained ;  this 
crystallises  in  orange-yellow  needles,  sintering  at  173 — 174°,  and  has 
the  composition  3C22H1605,2H20.  Extraction  with  cold  methyl  alcohol 
yields  a  hydrate,  2C22Hl605,H20,  light  yellow  needles,  m.  p.  190°,  whilst 
the  hot  methyl-alcoholic  extract  furnishes  a  hydrate,  3C22H1Q05,H20, 
crystallising  in  orange-yellow  needles,  which  often  pass  spontaneously 
into  dark  red  prisms,  m.  p.  194°.  All  three  hydrates  when  heated  at 
140°,  or  repeatedly  crystallised  from  ethyl  acetate,  yield  the  anhydrous 
dimethyl  ether,  m.  p.  208°. 

V.  Quinhydrone8  and  Oxonium  Salts. — In  this  section  the  author 
advances  arguments  in  favour  of  the  view  that  the  compounds  of 
resorcinolbenzein  and  fluorescein  with  dihydroxybenzophenone  and 
alcohol  described  in  sections  I  and  II,  and  also  the  oxonium  salts 
of  the  xanthen  series  have  a  quinhydrone  structure.  The  formation  of 
oxonium  salts  is  due  to  the  rupture  of  the  oxygen  bridge  and  inter¬ 
mediate  formation  of  an  o-quinonoid  compound  (III),  as  shown  in  the 
following  scheme : 


C6H4<?>C6H4  ->  C0H4<^  ®?>06H4  CaH,<0H  °>C,H 


Cl 


(IY.) 


OH  HO1 
-C= 


(Y.) 


In  the  solid  condition  the  salts  are  represented  by  formula  (Y)  and  in 
solution  by  (IV). 
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a- Resorcinolbenzein  chloride ,  C19H120S,HC1,  prepared  by  the  action  of 
alcoholic  hydrogen  chloride  on  a-resorcinolbenzein,  forms  light  yellow 
needles  or  leaflets.  Resorcinolbenzein  chloride, 
3C19H12Os,3HCl,EtOH, 

crystallises  in  brownish-yellow  needles  or  leaflets.  y-Resorcinolbenzein 
and  alcoholic  hydrogen  chloride  yield  either  the  above  a-chloride  or 
y- resorcinolbenzein  chloride,  4C19H1o03,4HC1,1T20,  which  forms  steel- 
blue,  rhombic,  broad  leaflets. 

On  treatment  with  a  mixture  of  sulphuric  and  acetic  acids, 
resorcinolbenzein  forms  a  sulphate,  (019H1203)S04,  crystallising  in 
yellow  needles  of  a  violet  lustre.  When  boiled  with  25%  sulphuric 
acid,  it  forms  a  sulphate,  CT9H1204,H2S04  ;  this  crystallises  in  yellow 
leaflets,  which  are  transformed  by  water  into  lustrous,  red  needles  of 
the  composition  4C19H120s,2H2S04,2H20.  When  treated  successively 
with  acetic  anhydride  and  sulphuric  acid,  and  the  resulting  product 
dissolved  in  aqueous  ammonia,  resorcinolbenzein  yields  an  ammonium 
salt  of  the  monoacetyl  derivative  of  resorcinolbenzein  sulphate, 
Ci9H1102*0Ac,H20,H2S04,NH3, 
which  forms  glistening,  red  needles. 

The  chloride  of  resorcinolbenzein  dimethyl  ether, 
C21H1804,H20,2HC1, 

crystallises  in  long,  slender,  yellow  needles,  the  sulphate  in  yellow 
leaflets. 

When  boiled  with  glacial  acetic  acid,  the  ordinary  red  fluorescein 
yields  a  red  acetate,  4C20H12O5,CH3'CO2H ;  the  yellow  varieties  of 
fluorescein  yield  a  golden-yellow  acetate,  C20H12O5,CH3*CO2H,  which 
crystallises  in  leaflets  of  a  green  lustre. 

With  alcoholic  hydrogen  chloride,  fluorescein  gives  a  chloride, 

4C20H12O5,4HCl,4EtOH,H2O, 

crystallising  in  yellow,  hexagonal  leaflets  of  a  green  lustre  (decomp. 
270°) ;  the  sulphate,  2C20H12O6,H2SO4,  is  also  described. 

The  dimethyl  ether  of  fluorescein  of  m.  p.  198°  forms  a  yellow 
chloride  of  the  composition  3C22H1806,2HC1. 

When  boiled  with  2%  hydrochloric  acid  the  dimethyl  ether  of  m.  p. 
208°  yields  a  termolecular  chloride,  3022H1805,2HC1,4H20,  crystal¬ 
lising  in  red  needles  (decomp.  120°)  ;  with  alcoholic  hydrogen  chloride 
it  forms  a  unimolecular  chloride,  C22H1606,HC1,2H20,  which  crystallises 
in  large,  dark  red  prisms  of  a  blue  lustre  (decomp.  120°).  F.  B. 


Preparation  of  p-Hydroxyaryl  Derivatives  of  2-Imino-3- 
ketodihydro-(l)-tkionaphthens.  Kalle  &  Co.  (D.R.-P.  241623). 
— When  a-(2)-derivatives  of  2  : 3-diketodihydro-(l)-thionaphthens  are 

oxidised  in  the  presence  of  hydroxyaryl- 
C;0  amines  in  alkaline  solution,  condensation 

^ \QH  products  are  produced. 

\ _ /  The  compound  (annexed  formula),  yellow 

S  needles,  was  obtained  by  the  action  of 

potassium  ferricyanide  on  a  mixture  of 
•p-aminophenol  gnd  3-keto-(l)-thionaphthen-2-carboxylic  acid  in  aqueous 
alkaline  solution.  The  sodium  salt  is  soluble  in  water  with  violet 
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coloration,  and  when  boiled  with  20%  sulphuric  acid  furnishes 
2  :  3-diketodihydro-(l)-thionaphthen.  F.  M.  G.  M. 

apoHarminecarboxylic  Acid,  opoHarmine,  and  Some  Deriv¬ 
atives  of  this  Base.  Victor  Hasenfratz  ( Compt .  rend .,  1912,  154, 
704 — 706.  Compare  this  vol.,  i,  209). — opoHarminecarboxylic  acid 
may  be  obtained  directly  from  harmic  acid  by  heating  it  at  250 — 280° 
in  a  vacuum.  A  second  molecule  of  carbon  dioxide  is  lost  at  330°,  and 
<*poharmine  is  formed ;  harmic  acid,  therefore,  appears  to  be  apo- 
har mine-2  :  3-dicarboxyl ic  acid. 

lodosLjpohartnine,  C8H7N2I,  prepared  by  the  action  of  iodine  on  apo- 
harmine  in  presence  of  potassium  hydroxide,  occurs  in  long  needles, 
m.  p.  158°;  the  platinichloride  and  nitrate  were  prepared,  the  latter 
crystallises  with  1H20.  By  the  action  of  methyl  iodide,  iodoinethyl- 
eupoharmine  hydriodide  is  obtained  ;  the  base,  C8H6MeN2I,  crystallises 
in  needles,  m.  p.  155 — 156°. 

si^oHarminesulphonic  acid,  C8H7N2'S03H,  crystallising  in  colourless 
prisms,  is  formed  when  cspoharmine  dissolves  in  sulphuric  acid. 
Harmaline  likewise  yields  harmalinesulphonic  acid ,  C13H130N2*S08H, 
in  the  form  of  long,  golden-yellow  needles,  which  give  an  intensely 
fluorescent,  blue  solution  in  water.  W.  O.  W. 

Resolution  of  Racemic  Histidine  into  the  Optically  Active 
Components.  Emil  Abderhalden  and  Arthur  Weil  ( Zeitsch . 
physiol.  Chem.,  1912,  77,  435 — 453). — Natural  ^-histidine  has  been 
racemised  by  heating  under  pressure,  and  this  resolved  into  d-  and  l- 
histidines  by  means  of  d- tartaric  acid  (compare  Pyman,  Trans.,  1911, 
99,  1386). 

Formyl-Z-histidine  has  [a]n  +56'73°.  Formyl-cZZ-histidine  could  not 
be  resolved  by  means  of  brucine.  oZZ-Histidine  is  partly  resolved  by 
yeast,  ^-histidine  remaining  unattacked.  Pure  cZ- histidine  was 
obtained  from  the  urine  of  rabbits  fed  with  dl- histidine.  E.  F.  A. 

Preparation  of  Hydrastinine  and  Analogous  Bases  from 
Berberine.  Martin  Freund  (D.R.-P.  241136). — A  general  method 
for  the  preparation  of  hydrastine  bases  consists  of  the  following 
procedure.  The  a-alkyl-,  a-alkaryl-,  or  a-aryl-dihydroberberines  are 
reduced  to  the  tetrahydro-condition  (I),  converted  into  the  quaternary 
compound  •  (II),  and  finally  into  the  ammonium  base  (III)  and  the 
pseudo-base,  for  which  several  formulae  may  be  given;  further  elimina¬ 
tion  of  water  may  take  place,  yielding  a  complicated  series  of 
compounds,  or  the  base  may  be  converted  by  oxidation  into 
hydrastinine  derivatives. 

(I)  G20H18RO4N  +  H2  =  C20H20RO4N. 

(II)  C20H20RO4N  +  MeI  =  C20H20RO4N Mel. 

(Ill)  C20H20RO4NMe-OH  =  H20  +  C20H19RO4NMe. 

a -Benzyltetrahydroberberine,  greenish-yellow  needles,  m.  p.  163 — 165°, 
is  prepared  by  reducing  benzyldihydroberberine  with  tin  and  alcoholic 
hydrochloric  acid  ;  the  stannichloride  which  crystallises  out  is  decom¬ 
posed  with  ammonium  sulphide,  and  the  free  base  extracted  with 
chloroform.  Tetrahydroberberine  methiodide  is  obtained  by  heating  the 
foregoing  base  with  methyl  iodide  at  225°  during  four  or  five  hours ; 
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this  when  digested  with  silver  hydroxide  in  50%  alcoholic  solution 
furnishes  a  crystalline  base,  m.  p.  121 — 122°,  which  when  oxidised  with 
sodium  dichromate  in  50%  acetic  acid  solution  furnishes  a  65 — 78% 
yield  of  hydrastinine.  F.  M.  G.  M. 


Action  of  Sodium  Ethoxide  on  Pyrrole  Derivatives.  I. 
Hans  Fischer  and  Erich  Bartholomaus  ( Zeitsch .  physiol.  Chern., 
1912,  77,  185 — 201). — By  reduction  of  the  hydrazone  of  3-acetyl- 
2  :  4-dimethylpyrrole  with  sodium  ethoxide,  Knorr  and  Hess  (Abstr., 
1911,  i,  1019)  obtained  2  :  4-dimethyl-3-ethylpyrrole, 

CH=CMe 

^CMelCEt 

On  repetition  of  this  operation,  a  ketazine  is  obtained  instead  of  the 
hydrazone,  which,  when  reduced  at  220°,  affords  an  oil  differing 
greatly  in  properties  from  that  obtained  by  Knorr  and  Hess.  The 
new  oil  does  not  immediately  form  a  picrate  with  picric  acid  or  yield 
methylethylmaleinimide  when  treated  with  lead  peroxide.  It  is 
characterised  by  the  formation  of  a  crystalline  azo-dye  with  diazo- 
benzenesulphonic  acid.  An  azo-dye  of  similar  properties  is  obtained 
from  Piloty’s  phonopyrrole. 

On  immediate  addition  of  picric  acid  to  the  ethereal  solution  of  the 
freshly  distilled  oil,  a  picrate,  m.  p.  89 — 90°,  was  obtained,  corre¬ 
sponding  with  a  dimethyldiethylpyrrole.  The  free  pyrrole  was  not 
obtained  crystalline  ;  it  does  not  couple  with  diazobenzenesulphonic 
acid. 

.  .  .  _  -KTT-i-  ^CEt-CMe 

2  :  4  -  Dimethyl  -  5  -  ethylpyrrole,  >  was  obtained 

synthetically  from  ethyl  acetoacetate  and  methyl  propyl  ketoxime. 
By  means  of  the  azo-dye  compound  it  is  shown  to  be  identical  with 
the  above  oil  obtained  from  the  ketazine.  By  the  action  of  sodium 

CEt-CMe 

ethoxide  at  220°,  2  :  i-dimethyl-Z  :  5-diethylpyrrole.  *CEt  ’ 

identical  with  that  derived  from  the  picrate,  is  obtained. 

CMe.’CMe 

3- Acetyl-2  : 4  :5-trimethylpyrrole,  NH<^^^  ,  from  methyl 

ethyl  ketoxime  and  acetylacetone,  has  m.  p.  209° ;  it  does  not 
couple  with  diazobenzenesulphonic  acid.  By  the  action  of  hydrazine- 
hydrate,  a  mixture  of  ketazine  and  hydrazone,  m.  p.  235 — 236°,  is 
obtained  ;  when  this  is  heated  with  sodium  ethoxide  at  220°, 
2:4: 5-trimethyl-3-ethylpyrrole  is  obtained,  m.  p.  65 — 67°,  which 
forms  a  picrate,  m.  p.  104 — 105°,  identical  with  phyllopyrrole  picrate. 

E.  F.  A. 


Electrolytic  Reduction  of  Chelidamic  Acid  to  4-Hydroxy- 
piperidine-2  :  6-dicarboxylic  Acid.  Bruno  Emmert  and  August 
Herterich  ( Ber .,  1912,  45,  661 — 665). — The  cathodic  and  the  anodic 
compartments  of  Tafel’s  apparatus  contain  respectively  chelidamic  acid 
in  A-sodium  hydroxide  and  10%  sodium  carbonate.  The  reduction  is 
effected  at  25 — 30°  at  a  lead  cathode,  the  current  density  being  1 1 
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amperes  per  sq.  decimetre.  4- Hydroxy  piperidine -2  :  6-  icarboxylic, 
acid,  C7Hn05N,  decomp,  above  240°,  crystallises  in  short  prisms, 
rapidly  absorbs  moisture  from  the  air,  and  forms  a  hydrochloride 
decomp.  230°.  It  can  be  esterified  only  with  difficulty.  The  ethyl 
ester  has  b.  p.  206 — 208°/15  mm.  (hydrochloride,  decomp.  195°) ;  the 
methyl  ester  has  b.  p.  185 — 187°/15  mm.  ;  the  diamide  has  m.  p.  245° 
(decomp.).  C.  S. 

Action  of  Acetic  Anhydride  on  a-Picoline.  Max  Scholtz 
( Ber .,  1912,  45,  734 — 747). — When  a-picoline  is  treated  with  acetic 
anhydride  at  200 — 220°,  interaction  occurs  according  to  the  equation  : 
C0H7N  +  2(CH3-C0)20  =  C1SHU0SN  +  CH3-C02H  +  2H20. 

The  compound,  C12Hu02N,  possessed  no  basic  properties,  and  hence 
probably  does  not  contain  the  pyridine  ring.  This  is  confirmed  by  the 
fact  that  no  pyridinecarboxylic  acid  could  be  obtained  by  oxidising  it. 
With  hydroxylamine,  phenylhydrazine,  and  semicarbazide  it  forms 
crystalline  condensation  products.  It  readily  condenses  with  two 
molecules  of  aromatic  aldehydes,  whilst,  in  some  cases,  monoaldehyde 
compounds  can  also  be  isolated.  It  therefore  contains  the  group 
•CH2*CO‘CH2*  or,  more  probably,  *CH2*CO*CH3.  It  combines  with 
two  or  four  atoms  of  bromine,  yielding  very  unstable  products. 
When  boiled  with  moderately  concentrated  sulphuric  or  hydrochloric 
acid,  it  yields  a  base,  C8H?N,  isomeric  with  indole.  For  the  substance, 
C12Hn02N,  which  probably  possesses  the  formula 

ch3-co-ch2-c8h3:n*co-ch3, 

the  name  picolide  is  proposed. 

The  compound,  C8H7N,  is  a  very  weak  base,  from  which  crystalline 
salts  could  not  be  obtained.  It  does  not  react  with  methyl  iodide  at 
100°.  It  is  very  readily  oxidised.  It  gives  the  pyrrole  reaction  with 
isatin  and  with  a  pine  shaving,  whilst  with  oxalic  acid  it  gives  the 
indole  reaction.  When  reduced,  it  yields  a  compound,  C8H9N,  which 
is  not  basic,  but  behaves  as  a  pyrrole  derivative.  For  these  two 
compounds  the  formulae  : 

CH  CH 

HC  C=CH.  HC  C-— CIL 

HC  N— CH^CH  and  HC?  NH*CH^CH 

\/  \ 

CH  CH2 

are  proposed,  and  the  former  is  named  pyrrocoline.  Both  it  and  its 
dihydro-derivative  form  crystalline  compounds  with  aldehydes,  in  which 
two  molecules  of  the  pyrrole  derivative  unite  with  one  molecule  of 
aldehyde. 

2  :  4-Lutidine,  when  treated  with  acetic  anhydride,  yields  methyl- 
picolide,  C13H1302N. 

Picolide,  C12Hn02N,  is  best  obtained  by  heating  a-picoline  at 
200 — 220°  with  a  large  excess  of  acetic  anhydride  and  boiling  the 
product  with  much  water.  On  cooling,  picolide  separates  in  long 
needles,  m.  p.  176°.  Its  formation  can  be  used  to  detect  the  presence 
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of  2-picoline  in  commercial  pyridine.  Ib  yields  an  oxime ,  m.  p.  244°, 
a  phenylhydrazone ,  m.  p.  168°,  and  a  semicarbazone ,  m.  p.  233°.  By 
treating  its  alcoholic  solution  with  aromatic  aldehydes,  the  following 
condensation  products  were  obtained  :  dibenzylidenepicolide ,  m.  p.  208°  ; 
di-p-methylbenzylidenepicolide ,  m.  p.  202° ;  mono-p-methylbenzylidene- 
picolide,  m.  p.  152°;  difurfur  ylidenepicolide,  m.  p.  210°;  dicinnamyl- 
idenepicolide,  m.  p,  217° ;  di-pisopropylbenzylidenepicolide,  m.  p.  214°; 
dipipe, ronylidenepicolide,  m.  p.  141°,  and  piperonyiidenepicolide,  m.  p. 
152°.  These  aldehyde  condensation  products  give  characteristic 
colorations  on  treatment  with  concentrated  sulphuric  acid. 

Pyrrocoline,  C8H7N,  obtained  by  boiling  picolide  during  an  hour 
with  25%  hydrochloric  acid  and  purified  by  distillation  with  steam, 
has  m.  p.  74°,  b.  p.  205°.  When  dissolved  in  very  dilute  sulphuric 
acid  and  treated  with  potassium  iodate,  it  gives  an  intensely  blue 
solution.  When  condensed  with  aldehydes,  it  yields  the  following 
compounds,  which  are  somewhat  sensitive  to  the  action  of  air  : 
benzylidenedipyrrocoline,  m.  p.  210 — 212°;  p -methylbenzylidenedi- 
pyrrocoline,  m.  p.  92°;  cinnamylidenedipyrrocoline,  darkening  above 
200°;  furfurylidenedipyrrocoline,  m.  p.  148 — 149°;  piperonylidenedi- 
pyrrocoline,  m.  p.  145 — 150°  ;  chloralpyrrocoline,  CCl3*CH(OH)*C8H6N, 
m.  p.  92°. 

Dihydropyrrocoline  (2-butadienylpyrrole),  C8H9N,  obtained  by 
reducing  pyrrocoline  by  sodium  and  alcohol,  is  a  colourless  oil, 
b.  p.  198 — 199°/754  mm.  When  dissolved  in  alcohol  and  treated 
with  an  alcoholic  solution  of  mercuric  chloride,  it  yields  a  compound, 
C8HgNCl4Hg2,  decomposing  above  90°.  When  warmed  with  the 
respective  aldehydes,  dihydropyrrocoline  yields  benzylidene-bis-dihydro- 
pyrrocoline,  m.  p.  118 — 120°,  and  furfurylidene-bis-dihydropyrrocoline, 
m.  p.  132°. 

Methylpicolide,  m.  p.  180°,  is  obtained  in  small  yield  by  heating 
2  :  4-lutidine  with  acetic  anhydride.  H.  W. 

New  Metallo-quinolides.  Metallo-quinolides  of  Silver 
Nitrate.  I.  Umberto  Pomilio  (Pend.  Accad.  Sci.  Pis.  Mat.  Napoli, 
1911,  [iii],  17,  326 — 341). — When  quinoline  and  silver  nitrate  are 
brought  together  in  aqueous  solution  or  in  the  solid  state,  the  com¬ 
pound,  AgN08(C9H7N)2,  is  produced  (compare  Lachowicz,  Abstr.,  1890, 
444).  When  a  solution  of  silver  nitrate  in  excess  of  quinoline 
is  heated  for  some  hours  at  30 — 35°,  the  crystalline  compound, 
AgN03(C9C7N)4  is  obtained  on  cooling.  This  substance  readily  loses 
quinoline  when  treated  with  solvents,  the  diquinolide  being  formed. 

R.  V.  S. 

New  Metallo-quinolides.  Metallo-quinolides  of  Nickel 
Chloride.  II.  Umberto  Pomilio  (Rend.  Accad.  Sci .  Pis.  Mat.  Napoli, 
1911,  [iii],  17,  342 — 352). — Quinoline  and  well-dried,  anhydrous  nickel 
chloride  were  left  in  contact  for  some  weeks,  then  heated  at  100°  for 
a  few  days,  and  finally  kept  at  200°  for  some  hours.  The  liquid,  after 
being  filtered  while  warm,  deposited  a  dark  blue,  crystalline  compound, 
NiCl2(C9H7N)2.  When  the  reaction  mixture  was  cooled  rapidly,  a 


ORGANIC  CHEMISTRY. 


i.  387 


yellow  compound  of  the  same  composition  was  obtained  mixed  with 
the  blue  substance.  A  mixture  of  the  two  substances  kept  in  a 
sealed  tube  was  entirely  converted  into  the  yellow  compound  in  a  few 
hours,  and  the  two  substances  are  therefore  to  be  regarded  as 
isomerides  or  polymerides.  When  the  blue  compound  is  heated  at 
140 — 150°,  and  finally  at  160 — 170°,  or  when  the  yellow  salt  is  heated 
at  120 — -130°  and  subsequently  at  150 — 170°,  the  red  compound , 
NiCl2,C9H7N,  is  produced.  All  three  substances  are  readily  decom¬ 
posed  by  solvents  (especially  alcohol),  and  this  may  explain  the  failure 
to  obtain  such  compounds  previously  (compare  Lachowicz,  Abstr., 
1889,  569). 

Anhydrous  nickel  sulphate  and  quinoline,  kept  at  100°  for  some 
days,  yield  a  stable  compound ,  which  forms  a  violet,  crystalline  crust, 
m.  p.  98—99°.  R.  V.  S. 

Anthraquinone  Series.  VII.  Anthraquinone-1 -carboxylic 
Acid.  Fritz  Ullmann  and  Willem  van  der  Schalk  {Annalen,  1912, 
388,  199 — 216). — Anthraquinone-1 -carboxylic  acid  is  easily  obtained 
in  70%  yield  by  the  following  series  of  reactions.  Anthraquinone  is 
nitrated  at  50°  by  nitric  (D  1*4)  and  sulphuric  acids.  The  1-nitro- 
anthraquinone  (separated  from  the  little  dinitroanthraquinone  pro¬ 
duced  by  solution  in  toluene)  is  reduced  by  sodium  sulphide  and 
boiling  water  to  1-aminoanthraquinone.  This  is  diazotised  and  the 
separated  diazonium  sulphate  is  treated  in  the  usual  manner  with 
cuprous  cyanide  at  70°,  and  the  resulting  nitrile  is  hydrolysed  by 
boiling  dilute  sulphuric  acid  (3:1  by  volume).  The  acid  is  purified 
by  solution  in  aqueous  ammonia  and  precipitation  by  dilute  nitric 
acid. 

In  a  similar  manner  2-bromo-l-aminoanthraquinone  is  converted 
into  2-bromo-l-cyanoanthraquinone,  m.  p.  308°  (corr.),  and  2 -bromo- 
anthraquinone-\-carboxylic  acid,  m.  p.  292°  (corr.),  yellow  octahedra. 
5-Nitroanthraquinone-\-carboxylic  acid,  decomp,  above  330°,  yellow 
plates,  is  obtained  by  the  nitration  of  the  acid  or  by  converting 
5-nitro-l-aminoanthraquinone  into  the  nitrile ,  m.  p.  390°,  and  subse¬ 
quent  hydrolysis.  By  reduction  with  boiling  aqueous  sodium  sulphide, 
it  yields  b-aminoanthraquinofie-l-carboxylic  acid,  m.  p.  277°  (decomp.), 
dark  red  leaflets. 

Oxazonanthrone  (anhydro- ant  hr  aquinone-9 -oxime- 1  -carboxylic  acid), 
m.  p.  247°  (corr.),  almost  colourless  needles,  is  obtained  from  anthra- 
quinone-l-carboxylic  acid  and  hydroxylamine  in  boiling  aqueous 
solution,  and  receives  the  formula  (1).  It  is  soluble  in  boiling  alkalis, 
and  is  reprecipitated  by  acids.  The  analogously  constituted  pyridazon- 
anthrone,  C15H802N2,  m.  p.  430°,  almost  colourless  needles,  is  obtained 
by  thje  slow  addition  of  aqueous  hydrazine  hydrate  to  a  pyridine 
solution  of  ethyl  anthraquinone-1 -car  boxylate  or  to  a  benzene  solution 
of  the  acid  chloride.  Anthraquinone-1 -car  boxy  lie  acid  and  potassium 
acetate  react  with  phenylhydrazine  in  boiling  50%  acetic  acid  to  form 
phenylpyridazonanthrone  (formula  II),  m.  p.  292°  (corr.),  yellow 
needles,  by  the  sulphonation  of  which  phenylpyridazonanthrone- p- 
sulphonic  acid,  yellow  needles,  is  produced.  This  acid,  which  is  also 
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obtained  from  anthraquinone-1  -carboxylic  acid  and  phenylhydrazine-£>- 
sulphonic  acid,  forms  a  sodium  salt,  C21Hn05N2SNa,  yellow,  felted 
needles,  which  dyes  wool  in  yellow  shades  fast  to  light  and  washing. 
5-Aminoanthraquinone-l-carboxylic  acid  and  phenylhydrazine  in  50% 
acetic  acid  containing  potassium  acetate  yield  5-aminoAA-phenyl- 
pyridazoncmthrone ,  C21H1302N3,  m.  p.  320°,  carmine-red  leaflets,  which 
develops  a  violet  coloration  in  warm,  concentrated  sulphuric  acid. 
'Ht-a-Anthraquinonylpyridazonanthrone,  m.  p.  339°,  yellow  needles 


CO 


NPh 


CO 

(II.) 


CO 


CO 

(III.) 


(formula  III),  is  prepared  by  boiling  pyridazonan  throne,  a-chloro- 
anthraquinone,  copper  powder,  and  potassium  and  copper  acetates  in 
nitrobenzene  for  ten  hours.  It  is  reduced  by  alkaline  sodium 

hyposulphite  to  a  brownish- 
red  vat,  which  has  only  a  slight 
affinity  for  cotton.  When 
treated  in  a  similar  manner, 
p  -  bromophenylpyridazon  - 
anthrone ,  C21Hn02N2Br,  m.  p. 
308°  (corr.),  yellow  needles 
(prepared  from  anthraquinone- 
1 -carboxylic  acid  and  p-bromo- 
phenylhydrazine),  and  1-amino- 


NH 


(IV-) 


x/x/x, 

co 


anthraquinone  yield  a-anthraquinonyl-p-aminophenylpyridazonanthrone 
(formula  IY),  brownish-red  needles,  which  reduces  to  a  red  vat 


dyeing  cotton  in  weak  red  shades. 


C.  S. 


Anthraquinone  Series.  VIII.  4-Chloroanthraquinone-l- 
carboxylic  Acid.  Fritz  Ullmann  and  Wassily  Minajeff  ( Annalen , 
1912,  388,  217 — 221). — 4-Chloroanthraquinone  - 1  -  carboxylic  acid, 
obtained  by  the  oxidation  of  4-chloro-l-methylanthraquinone  by  100% 
sulphuric  acid  at  120°,  is  converted  by  hydrazine  hydrate  (compare 
preceding  abstract)  into  4 -chloropyridazonanthrone,  C15IL02N2C1,  m.  p. 
319°  (corr.),  yellow  needles,  which  reacts  with  boiling  £>-toluidine  and 
potassium  and  copper  acetates  to  form  4- 'p-toluidinopyridazonanthrone , 
C22H1502N3,  m.  p.  352°  (corr.),  orange-red  needles.  4 - Chloro-IA -phenyl- 
pyridazonanthrone,  C21H1102N2C1,  m.  p.  285°  (corr.),  yellow  needles, 
prepared  from  4-chloroanthraquinone-l-carboxylic  acid  and  phenyl- 
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hydrazine  ( loc .  cit.),  reacts  readily  with  />-toluenesulphonamide  and 
potassium  and  copper  acetates  in  boiling  nitrobenzene  to  form 
4-p-toluenesulphonamino-N -phenylpyridazonanthrone,  which  is  converted 
by  concentrated  sulphuric  acid  on  the  water-bath  into  4 -omino-N- 
phenylpyridazonanthrone,  m.  p.  340°  (corr.),  yellow  needles. 

4  -  a  -  Anthraquinonylamino  -  N  -  phenylpyridazonanthrone  (annexed 

formula),  m.  p.  405°,  red  needles, 
is  prepared  from  4  -  chloro  -  N- 
ph  e  ny  1  py  r  id  azonan  throne, 
1  -  aminoanthraquinone,  and 
potassium  and  copper  acetates 
in  boiling  nitrobenzene. 

4-/3-  AnthraquinonylaminoAA  - 
phenylpyridazonanthrone,  m.  p.  430°,  brown  needles,  is  prepared  in  a 
similar  manner  from  2-aminoanthraquinone ;  unlike  the  a-isomeride, 
it  yields  a  vat  with  sodium  hyposulphite,  and  produces  yellowish- 
brown  shades  on  cotton.  C.  S. 


NPh 


/CO  co<^  \ 

\  1 1 — /  \ 

v_/~ 

\_/ 

CO 


[Preparation  of  Oxindole  Derivatives  of  2 : 3-Diketo- 
dihydro-l-thionaphthen.]  Kalle  &  Co.  (D.R.-P.  241327). — 

The  compound  (annexed  formula),  a  brown, 
crystalline  powder,  was  obtained  by  boiling 
oxindole  and  2  :  3-diketodihydro-(l)-thio- 
NH  naphthen  together  in  acetic  acid  solution  in 
the  presence  of  zinc  chloride  until  the  forma¬ 
tion  of  colour  was  complete.  The  2  :  3-di- 
ketodihydro-(l)-thionaphthen  can  be  re¬ 
placed  by  its  derivatives  substituted  in  the  ring.  P.  M.  G.  M. 


Thiodiphenylamines  of  the  Anthraquinone  Group.  Irma 
Ullmann  and  Fritz  Cllmann  ( Ber .,  1912,  45,  832 — 834.  Compare 
Abstr.,  1911,  'i,  466,  489,  739,  1010). — In  extension  of  the  earlier 
investigations  it  was  desired  to  prepare  compounds  in  which  the 

carbonyl  group  of  the  anthra- 


■  S- 


\ 


-CO- 

-CO- 


-NH- 

Br 


-CO- 

-CO- 


quinoneacridones  is  replaced  by 
a  sulphur  atom. 

Bromodianthraquinoylthiodi  - 
phenylamine  (annexed  formula) 
was  obtained  by  interaction  of 
1:3-  dibromo  -  2  -  aminoanthra¬ 
quinone  with  anthraquinone-l-thiol  in  hot  nitrobenzene  solution  in  the 
presence  of  potassium  hydroxide  ;  it  forms  violet  needle  crystals,  which 
sublime  without  melting  (decomp.)  above  400°  Its  solutions  in 
organic  solvents  are  violet,  and  it  can  be  reduced  to  a  brownish-red 
vat  which  dyes  cotton  violet-blue.  D.  F.  T. 


Sulphazone  Dyes.  Max  Claass  {Ber.,  1912,  45,  747 — 756). — 
o-Nitrophenylthiolacetic  acid,  N02,C6H4*S*CH2*C02H,  m.  p.  163 — 164°, 
yellowish-brown,  slender  needles,  obtained  from  o-nitrophenyl  mercaptan 
and  chloroacetic  acid  in  warm  alkaline  solution,  is  converted  into 
o-nitrophenyl  thionylacetic  acid ,  N02*C6H4,S0*CH2,C02H,  decomp., 
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185 — 186°,  by  3%  hydrogen  peroxide,  and  into  o-nilrophenylsulphone- 
acetic  acid,  NO^CrtH^SOg’OH^COjH,  m.  p.  173 — 174°,  colourless 
prisms,  by  40%  hydrogen  peroxide.  The  latter  is  reduced  by  zinc 

NH*CO 

dust  and  hot  50%  acetic  acid  to  sulphazone,  C6H4<^  •  ,  m.  p. 

i&02  *  C.fcl2 

207 — 208°,  brown  leaflets,  which  is  insoluble  in  sodium  carbonate, 
dissolves  in  sodium  hydroxide,  and  does  not  give  a  coloration  with 
ferric  chloride.  The  hydrogen  atoms  in  the  group  ‘SO^CH^CO  are 
very  reactive.  The  present  paper  deals  with  the  sulphazone  dyes 
obtained  by  condensing  sulphazone  with  diazonium  salts  in  alkaline 
solution.  Thus  diazotised,  a-naphthylamine-5-sulphonic  acid  yields 
5  -  sulphonaphthalene- 1(2')  azosulphazone, 

•c(^h)>on,-c,„h.-sofh, 

in  the  form  of  its  sodium  salt,  a  dark  brown  powder,  which  dyes  wool 
yellow  or  brownish-yellow,  and  silk  golden-yellow.  Diazotised 
8-hydroxy-/3-naphthylamine-6-sulphonic  acid  yields  the  sodium  salt  of 
8-hydroxy-6-sulphonaphthalene-2(2')-azosulphazone, 

°eH1<^W>C.N!.c10H5(OH).So8H, 

a  brown  powder,  which  dyes  wool  yellowish-brown,  and  cotton  violet- 
brown  substantively.  Sulphazone-l-azodiphenyl-b'azosalicylic  acid, 

obtained  by  condensing  tetrazotised  benzidine  with  sulphazone  and 
salicylic  acid  in  alkaline  solution,  is  a  dark  brown,  substantive  dye, 
which  produces  a  brilliant  golden-orange  shade  on  cotton.  The 
sodium  salt  of  ■p-sulphobenzeneazo-Z-sulphobenzene-^-azomlphazone, 

C.H1<^'C(OH)>C-y.,-aE,(80.Wa)-N.-C,H,-SO.Wa, 

obtained  by  condensing  diazotised  sulphanilic  acid  with  sodium 
o-aminobenzenesulphonate,  diazotising  the  product,  and  condensing  it 
with  sulphazone,  is  a  reddish-brown  powder,  which  dyes  wool  and  silk 
a  fine  reddish-orange. 

By  reactions  similar  to  the  preceding,  2  :  4-dinitrophenyl  mercaptan 
has  been  converted  successively  into  2  :  4 -dinitrophenylthiolacetic  acid, 
C6H3(N02)2*S*CH2’C02H,  m.  p.  160°,  yellowish- brown  needles,  and 
2  'A-dinitrophenylsulphoneaceticacid,  C6H3(N02)2*S02,CH2,C02H,  which 
has  not  been  obtained  pure,  but  forms  a  lead  salt,  yellow  needles,  and 
readily  loses  carbon  dioxide,  yielding  2  :  Adinitrophenylmethylsulphone, 
m.  p.  185°.  The  reduction  of  the  lead  salt  by  tin  and  hydrochloric  acid 

JSTEDC-OH 


yields  6 -aminosulphazone,  NH2’C6H3<( 


SO, 


i  f 

•CH 


decomp.  280° 


(hydrochloride,  brown  prisms),  which  can  be  easily  diazotised  and 
subsequently  condensed  with  amines  or  phenols,  yielding  dyes  of  very 
varying  colour.  O.  S. 


Hydantoins.  IX.  Action  of  Potassium  Thiocyanate  on 
Alanine.  Treat  B.  Johnson  ( J ,  Biol.  Chem.,  1912,  11,  97 — 101. 
Compare  Johnson  and  Nicolet,  this  vol.,  i,  53;  Komatsu,  Abstr., 
1911,  i,  683). — Alanine  reacts  smoothly  with  potassium  thiocyanate  in 
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the  presence  of  acetic  anhydride,  forming  2- thiol- '6-acetyl- 4 -methyl- 

_ QQ 

hydantoin ,  CS<^  ,  i„  ,,  ;  no  evidence  of  the  formation  of  a  thio- 

J  uESTAc'CHMe 

hydantoic  acid  as  described  by  Komatsu  ( loc ,  cit.)  was  obtained.  The 
same  acetylthiolhydantoin  was  formed  from  acetylalanine ;  on 
digestion  with  hydrochloric  acid  it  is  converted  quantitatively  into 
2-thiol-4-methylhydantoin  (Wheeler,  Nicolet,  and  Johnson,  Abstr., 
1911,  i,  1031).  Like  the  thiopolypeptides,  the  new  thiolhydantoin 
contains  the  thioamide  group,  -CS'NH-,  which  is  probably  active  in 
the  natural  synthesis  of  sulphur  proteins  from  simpler  substances. 
2-Thiol-S-acetyl-k-methylhydantoin  crystallises  in  stout  prisms,  m.  p.  166°. 

E.  F.  A. 

Derivatives  of  Piperazine.  Antoine  P.  N.  Fkanchimont  and 
E.  Kramer  (Rev.  trav.  chim .,  1912,  31,  40 — 75.  Compare  Abstr., 
1907,  i,  395  ;  1909,  i,  327  ;  1910,  i,  139).— An  amplification  of  a 
previous  paper  (compare  Abstr.,  1910,  i,  139).  Piperazinediaceto- 
nitrile,  like  the  corresponding  amide,  gives  a  compound, 

CgH12N4,2HCl, 

with  hydrochloric  acid,  which  decomposes  above  200°.  Methyl 
piperazinediacetate  monomethiodide,  when  shaken  with  silver 
hydroxide  in  methyl  alcohol,  gives  a  betaine  compound ,  m.  p.  235°,  to 

which  the  formula  CO<^>NMe<^2;^2>N*CH2 -C02Me 

has  been  assigned. 

Contrary  to  the  statement  in  the  previous  paper  (loc.  cit.),  the 
authors  now  find  that  piperazinediformonitrile  is  not  reduced  to 
piperazinedimethylenediamine,  and  consequently  they  have  not,  as  yet, 
succeeded  in  isolating  the  latter  compound.  The  only  products  of 
reduction  were  piperazine  and  ammonia.  By  warming  a  mixture  of  the 
formonitrile  and  aniline  hydrochloride  to  230 — 250 ° ,  piper azinediphenyl- 

amidine,  NPhIC(NH2),N<^^g2.Q^2^>N'C(NH2)INPh,  is  obtained  in 

glistening  plates,  m.  p.  221 — 222°.  It  yields  a  crystalline  hydro¬ 
chloride,  a  plaiinichloride,  a  mercurichloride,  C18H22N6,HgCl2,2HCl,  and 
a  picrate,  m.  p.  235°.  Reduction  of  the  amidine  only  gives  piperazine, 
aniline,  and  ammonia.  W.  G. 

Buchner’s  Pyrazolinecarboxylic  Acid.  August  Dakapsky 
(Ber.,  1912,  45,  797 — 799). — Polemical  (compare  Biilow,  this  vol.,  i, 
134,  316;  Buchner,  this  vol.,  i,  213).  Bulow’s  azine  formula  is  not 
accepted,  and  Buchner’s  original  view  that  the  condensation  products  of 
aliphatic  diazo-compounds  with  ethylene  compounds  are  to  be  formulated 
as  pyrazolinecarboxylic  acids  is  upheld.  E.  F.  A. 

Reduction  of  Acyl  Derivatives  of  o-Nitrobenzylamine. 
Siegmund  Gabriel  (Ber.,  1912,  45,  713 — 725). — The  reduction  of 
formylated  derivatives  of  o-nitrobenzylamine  or  of  o-nitrobenzylalkyl 
(aryl)  amines  leads  to  the  formation  of  dihydroquinazolines  instead  of 
the  corresponding  amino-derivatives  (Paal  and  Busch,  Abstr.,  1890, 
71;  Paal  and  Krecke,  Abstr.,  1890,  1443;  1892,  80;  Gabriel  and  Jansen, 
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1890,  1442  ;  1892,  217).  If,  however,  the  formyl  group  is  replaced 
by  the  acetyl  or  benzoyl  group,  the  corresponding  amino-derivative 
is  formed,  and  may  then  undergo  further  transformation ;  thus, 
Widman  (Abstr.,  1893,  i,  438)  has  shown  that  o-nitrobenzylacetanilide 
on  reduction  yields  o-aminobenzylaniline,  o-acetylaminobenzylaniline, 
and  phenylmethyldihydroquinazoline.  The  present  investigation  deals 
with  the  reduction  of  derivatives  of  o-nitrobenzylamine,  in  which  both 
the  aminohydrogen  atoms  are  replaced  by  a  bivalent  acyl  group.  They 
are  found  in  this  respect  to  resemble  the  formyl  compounds. 

o-Nitrobenzylsuccinimide  was  reduced  by  stannous  chloride  and 
hydrochloric  acid,  whereby  oxytrimethylenedihydroquinazoline , 

°6  ‘Kn~C-CH2->C  2 

(m.  p.  183 — 184°),  was  obtained.  This  can  be  distilled  under  diminished 
pressure,  dissolves  readily  in  acid,  and  is  precipitated  as  a  hydrochloride 
by  excess  of  hydrochloric  acid.  It  yields  a  crystalline  aurichloride, 
platinichloride ,  and  chromate.  Its  starmichloride  and  hydriodide  were 
analysed. 

When  warmed  with  barium  hydroxide,  the  base  yields  barium 
dihydroquinazolinepropionate,  (CuHnN202)2Ba  +  H20.  From  this 
salt  dihydroquinazolinepropionic  acid  was  obtained,  which  becomes 
discoloured  at  205°,  and  has  m.  p.  221 — 223°  (decomp.).  When 
distilled  in  a  vacuum  it  re-forms  the  base,  CnH10ON2.  The  hydro¬ 
chloride  of  the  acid  softens  at  200 — 202°,  and  becomes  black  at  240°. 
When  an  alkaline  solution  of  the  acid  is  oxidised  with  potassium 
ferricyanide,  quinazolinepropionic  acid,  m.  p.  215 — 217°  (decomp.), 
after  becoming  discoloured  at  200°,  is  obtained. 

.  . T3H.-N-CO  .  .  . 


o -Benzoylenedihydroquinazoline,  C6H4<^ _ 


n==c-c6h; 


was  obtained 


by  the  reduction  of  o-nitrobenzylphthalimide  dissolved  in  glacial 
acetic  acid  with  stannous  chloride  and  hydrochloric  acid.  It  has 
m.  p.  182 — 183°,  dissolves  in  dilute  acid,  and  gives  a  precipitate  of 
the  hydrochloride  when  treated  with  concentrated  hydrochloric  acid. 
Its  atannichloride  was  analysed.  After  treatment  of  the  base  with 
alkali  (compare  above),  the  hydrochloride,  015H1202N2,HC1,  decomposing 
from  220°  onwards,  and  the  barium  salt  ( +  2H20)  of  dihydroquin- 
azolinebenzoic  acid  were  obtained.  The  free  acid  could  not  be  isolated, 
owing  to  the  ease  with  which  it  loses  water  and  forms  o-benzoylene- 
dihydroquinazoline.  On  oxidation  of  its  alkaline  solution  by  means  of 
potassium  ferricyanide,  quinazolinebenzoic  acid,  m.  p.  208 — 209°,  was 
obtained. 

CH  #N'CH 

o -Bmzylenedihydroquinazoline,  C6H4<^,T_li  *  J2 ,  was  obtained  by 

reducing  o-nitrobenzylphthalimide  dissolved  in  glacial  acetic  acid  with 
tin  and  hydrochloric  acid  at  the  temperature  of  the  boiling  water- 
bath.  Its  m.  p.  depends  somewhat  on  the  rate  of  heating.  It  becomes 
red  at  130°,  softens  at  155°,  and  melts  at  162 — 164°.  Its  hydrochloride 
and  platinichloride  were  analysed. 

Reduction  of  dihydroquinazolinebenzoic  acid  in  alkaline  solution 
by  means  of  sodium  amalgam  yields  tetrahydroquinazolinebenzoic  acid , 
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h 


+  HoO,  which  softens  at  137 — 140°,  and 


'NH-CH-06H4-C02H 
has  m.  p.  205 — 206°.  When  heated  at  100°,  the  acid  slowly  loses 

XJHvN — CO 

2H20,  yielding  benzoylenetetrahydroquinazoline,  C6H4<^ -  1  i 


nh-ch-c6h4 


The  same  substance,  m.  p.  216 — 218°,  is  obtained  when  the  tetrahydro- 
acid  is  distilled  in  a  vacuum.  Further  reduction  of  this  substance 
takes  place  when  it  is  boiled  with  hydriodic  acid,  whereby  a  new  base, 
Ci5HuON2,  m.  p.  153 — 154°,  is  obtained.  Its  hydrochloride,  hydriodide, 
and  platinichloride  ( +  3H20)  were  examined.  The  base  is  regarded 

_ QJJ 

as  o -aminobenzylphthalimidine,  C6H4<'  2  i  >  2  ,  and  this  view  is 

-H-2  C O  *OgtL4 

confirmed  by  its  conversion,  by  heating  with  hydriodic  acid  or  fuming 
hydrochloric  acid  at  165 — 170°,  into  benzylenedihydroquinazoline. 
The  presence  of  the  amino-group  was  established  by  its  conversion 
into  o-phthaliminobenzylphthalimidine,  m.  p.  204 — 205°.  By  the  action 
of  nitrous  acid,  the  amino-group  was  replaced  by  hydroxyl  with  the 
formation  of  o-hydroxybenzylphthalimidine.  For  comparison  the  latter 
substance  was  prepared  by  the  reduction  of  salicylphthalimide  (m.  p. 
175 — 176°,  obtained  by  heating  o-hydroxybenzylamine  with  phthalic 
anhydride).  The  synthetic  product  softened  at  155°,  had  m.  p. 
159 — 160°,  and  when  mixed  with  the  above  product  showed  no  change 
in  m.  p.  H.  W. 


Dihydroquinazolines.  XXIX.  Further  Study  of  the 
Stilbazoles,  Hydrazones,  and  Schiff  Bases  of  the  4-Dihydro- 
quinazolone  Group.  Marston  T.  Bogert  and  George  Benton 
Beal  (J.  Amer.  Chem.  Soc.,  1912,  34,  516 — 524.  Compare  Bogert, 
Beal,  and  Amend,  Abstr.,  1911,  i,  162). — In  the  condensation  of 
quinazolones  with  aldehydes,  the  alkines  are  either  not  produced  under 
the  conditions  of  the  experiments,  or  are  so  unstable  as  to  lose  water 
immediately  with  formation  of  the  stilbazole.  The  stilbazoles  derived 
from  4-quinazolones  differ  from  many  other  stilbazoles  in  not  being 
easily  reduced.  2-Styryl-4-dihydroquinazolone  appears  to  be  reduced 
to  some  extent  by  hydriodic  acid  and  amorphous  phosphorus,  but  a  pure 
hydro-compound  could  not  be  isolated.  Bromine  reacts  with  the  same 
quinazolone  with  formation  of  bromo-derivatives  instead  of  an 
additive  compound. 

The  styrylquinazolones  are  generally  pale  yellow  or  nearly  colourless, 
and  crystallise  in  fluffy  masses  of  short,  silky  needles. 

The  following  dihydroquinazolones  have  been  prepared. 
3-\)-Cyanophenyl-2-methylA-dihydroquinazolone, 

CH/fcPe 

6  4Nj0*N-C6H4-CN, 

m.  p.  240°  (corr.),  from  £>-aminobenzonitrile  and  acetylanthranil,  forms 
faintly  pink  prisms,  and  when  hydrolysed  with  potassium  hydroxide 
is  converted  into  the  corresponding  acid ,  m.  p.  259°  (uncorr.),  which 
crystallises  in  short,  yellow  needles ;  the  ethyl  ester  has  m.  p. 
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172— 173°(corr.). 


3'ip-Anisyl-2-methyl-4:-dihydroquinazolone, 

CH>-fMe 


'CO-N-aH4-OMe’ 


m.  p.  170°  (corr.),  from  jp-anisidine  and  acetylanthranil,  forms  colour¬ 
less,  hexagonal  prisms.  Z-p-Phenetyl-2-methyl-i-dihydroquinazolone, 
m.  p.  148°  (corr.),  yields  a  sulphonic  acid,  not  melting  below  300°,  the 
sodium  salt  of  which  forms  a  grey  powder,  and  does  not  melt  below 
300°.  Z-Benzyl-2-methyl-i-dihydroquinazolone, 

rH^N=z?Me 

6  4<^CO~N  •  CHgPh* 

m.  p.  123°  (corr.),  from  benzylamine  and  acetylanthranil,  crystallises 
in  colourless  flakes. 

By  condensing  the  respective  aldehydes  with  2-methyl-4-dihydroquin- 
azolones,  which  do  not  contain  a  primary  amino-group,  the  following 
simple  styryldihydroquinazolones  have  been  obtained.  The  hydrochloride 
of  2-styryl-4-dihydroquinazolone  ( loc .  cit .)  has  m.  p.  310°  (decomp.). 

C  * 7".  n  1  i  J-l  J  •  7  A  TT  ^N—  C'CHICHPh 

o-JSitro-2-styryl-^-dihydroqumazolone,  N02*C6H3<T  I  , 

m.  p.  323-5°  (uncorr.),  obtained  either  by  nitrating  2-styryl-4-dihydro- 
quinazolone  with  fuming  nitric  acid,  or  by  condensing  benzaldehyde 
with  6-nitro-2-methyl-4-dihydroquinazolone,  forms  short,  yellow 
needles.  2  -o-Nitrostyryl-i-dihydroquinazolone, 

P  tt  .n-c-ch:ch-c6h4-no2 
C6H4<co*NH 

has  m.  p.  300°  (uncorr.),  and  2-p-nitrostyryl-i-dihydroquinazolone,  m.  p. 
350°  (uncorr.).  §-Nitro-2-ip-nitrostyryl-k-dihydroquinazolone, 


no2-c6h8<c 


n=c  •ch:ch*crh.,no„ 


!0’NH 


m.  p.  335°  (uncorr.),  was  obtained  as  an  orange-yellow  solid  by 
the  action  of  a  mixture  of  fuming  nitric  acid  and  sulphuric 
acid  on  2-styryl-4-dihydroquinazolone.  Bromo-2-styrylA-dihydro- 
quinazolone  decomposes  at  about  345°,  and  the  dibromo- 
derivative  does  not  melt  below  300°.  2-Styryl-3-methyl-4-dihydro- 
quinazolone  (loc.  cit.)  can  be  prepared  by  the  action  of  methyl  iodide 
on  2-styryl-4-dihydroquinazolone  in  presence  of  potassium  hydroxide. 
2-Styryl-Z-ethylA-dihydroquinazolone,  from  2-methyl-3-ethyl-4-dihydro- 
quinazolone  and  benzaldehyde,  has  m.  p.  125°  (corr.).  3- Phenyl- 

2- styrylA-dihydroquinazolone ,  from  3-phenyl-2-methyl-4-dihydroquin- 
azolone  and  benzaldehyde,  has  m.  p.  201°  (corr.).  The  following 
compounds  were  obtained  in  a  similar  manner.  Z-^-Tolyl-2-styrylA- 
dihydroquinazolone,  m.  p.  197°  (corr.),  and  the  corresponding  3-benzyl 
derivative,  m.  p.  142°  (corr.),  3-p -anisyl  derivative,  m.  p.  223°  (corr.), 

3- p -phenetyl  derivative,  m.  p.  204°  (corr.),  3 -a -naphthyl  derivative, 
m.  p.  187°  (uncorr.),  Z-^-naphthyl  derivative,  m.  p.  240°  (uncorr.),  and 
3-ani/mo-derivative,  m.  p.  217°  (uncorr.).  3-Phenyl-2-o-hydroxy- 

styrylA-dihydroqumazolone,  C6H4<T  l  ,  m.  p. 

(jU'JN  irn 

2  70°  (uncorr.),  was  obtained  from  3-phenyl-2-methyl-4-dibydroquinazolone 
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and  salicylaldehyde.  2-Methylenedioxystyryl-^-dihydroquinazolone , 

n=c  •ch:ch*c6h3o2:ch2 
°6H4<C0.NH 

m.  p.  305°  (uncorr.),  from  2-methyl-4-dihydroquinazolone  and  piperon- 
aldehvde,  and  2-pheuylbutadienyl-k- dihydroquinazolone, 

N=C-CH:CH-CH:CHPh 

C6  4<C0.^H  » 

m.  p.  257 — 258°  (uncorr.),  from  cinnamaldehyde  and  2-methyl-4- 
dihydroquinazolone,  are  also  described. 

The  following  compounds  were  prepared  by  the  condensation  of 
aldehydes  with  amino-2-methyl-4-dihydroquinazolones.  3-Acetylamino-2- 
styryl-i-dihydroquinazolone,  m.  p.  259°  (uncorr.),  was  obtained  both 
by  the  action  of  acetic  anhydride  on  3-amino-2-styryl-4-dihydro- 
quinazolone  and  by  the  condensation  of  3-acetylamino-2-methyl-4- 
dihydroquinazoloue  with  benzaldehyde.  Attempts  to  effect  the  con¬ 
densation  of  3-amino-2-methy  1-4- dihydroquinazolone  with  citral, 
furfuraldehyde,  and  glyoxal  were  not  successful.  On  boiling  an 
alcoholic  solution  of  3-amino-2-inethyl-4-quinazolone  and  benzil,  a 

N~C  •CH’CPh 

substance,  probably  C6H4<V  I _  *1  ,  m.  p.  about  292°  (decomp.), 

GO*N  JN.GPh 

separates  as  a  yellow,  granular  solid.  When  2-amino-4-dihydro- 
quinazolone  is  heated  with  benzaldehyde  at  180°,  condensation  does 
not  take  place. 

An  attempt  to  effect  the  condensation  of  2-methyl-4  dihydro¬ 
quinazolone  with  ethyl  oxalate  in  presence  of  sodium  ethoxide  did  not 
meet  with  success.  E.  G. 


Dihydroquinazolines.  XXX.  Study  of  the  Brominatiou 
and  Nitration  of  4-Dihydroquinazolones,  the  Corresponding 
AminoquiDazolones,  and  Certain  Other  New  4- Dihydro - 
quinazolones.  Marston  T.  Bogert  and  George  Augustus  Geiger 
(J.  Amer.  Chem.  Soc.,  1912,  34,  524 — 534). — The  4-dihydro- 

quinazolones  are  not  easily  brominated,  but  bromo-derivatives  of 
4-dihydroquinazolone  and  2-methyl-4-dihydroquinazolone  have  been 
obtained  by  the  Juvalta  process  (D.R.-P.  50177).  Nitration  is 
also  difficult  to  effect,  but  by  using  a  mixture  of  fuming  nitric  acid 
and  concentrated  sulphuric  acid  at  a  high  temperature,  one  nitro-group 
can  be  introduced  into  the  4-quinazolone  nucleus. 

3-Methyl-4-dihydroquinazolone  was  first  prepared  by  Knape  (Abstr., 
1891,  909),  who  assigned  to  it  the  m.  p.  71°.  It  has  now  been  found 
that  this  m.  p.  is  that  of  the  form  containing  1H20,  but  that  the 
anhydrous  compound  has  m.  p.  105°  (corr.).  2  : 3-Dimethyl-4-dihydro- 
quinazolone  also  crystallises  with  1H20;-  the  m.  p.’s  of  the  anhydrous 
and  hydrated  forms  are  107 — 109°^  and  70°  respectively.  3- Ethyl- i- 

CH 

dihydroquinazolone,  C6H4<^  i  ,  m.  p.  102®  (corr.),  b.  p.  182°/ 

Hit 


15  mm.,  prepared  by  the  action  of  ethyl  iodide  on  4-quinazolone  in 
presence  of  alcohol  and  potassium  hydroxide,  crystallises  in  colourless 
needles.  2- Benzyl -^-dihydroquinazolone  has  m.  p.  116°  (corr.). 

e  e  2 
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3-p-Nitrophenyl-2-methylA-dihydroquinazol<me, 

N==CMe 

6  4S30-N-C6H4-NCy 

m.  p.  193°  (corr.),  from  acetylanthranil  and  jo-nitroaniline,  forms  pale 
yellow,  lustrous  scales.  3-p-Tolyl-2-methylA-dihydroquinazolone  has 
m.  p.  151°  (corr.),  and  the  corresponding  3-a -naphthyl  and  3 -fi-naphthyl 
compounds  melt  at  136°  (corr.)  and  175°  (corr.)  respectively. 

N— CH 

Bromo-i-dihydroquinazolone,  06H3Br<^^^  ,  ^as  m‘  P-  258° 

(uncorr.),  and  hr  omo-2-methyl  A- dihydroquinazolone, 
pH,r/-CMe 
°6  *B  <CONH  ’ 

m.  p.  277°  (uncorr.). 

N— CH 

Nitro-k- dihydroquinazolone,  NOg'CgHg^  i  ,  m.  p.  284° 

L/O  *  W  H 

(decomp.),  forms  silky,  yellow  plates  ;  the  nitro-group  is  probably  in 
the  6-position.  Q-Nitro-2-methylA-dihydroquinazolone, 

™  m  xi  xN=CMe 

N02*b6  a^cO -NH  ’ 

m.  p.  299°  (decomp.),  obtained  by  the  nitration  of  2-methyl-4- 
quinazolone,  crystallises  in  pale  yellow  needles.  Nitro-3-methylA- 

X— C  H 

dihydroquinazolone,  N02-C6H3<Q,^  m'  P*  (corr-).  can  be 


prepared  either  by  the  inethylation  of  nitro-4-dihydroquinazolone  or 
by  the  nitration  of  3methyl-4-dihydroquinazolone.  The  corresponding 
3 -ethyl  compound  has  m.  p.  165°  (corr.).  By  the  nitration  of  2-methyl- 
3-ethyl-4-dihydroquinazolone,  the  6-nitro-derivative  was  obtained  of 
the  same  m.  p.  as  that  prepared  by  Bogert  and  Cook  (Abstr.,  1906, 
i,  988)  by  the  action  of  ethylamine  on  5-nitroacetylanthranil. 
Dinitro-3-phenyl-2-methylA-dihydroquinazolone,  m.  p.  267°  (uncorr.), 
obtained  by  the  nitration  of  3-phenyl-2-methyl-4-dihydroquinazolone, 
is  probably  the  6-nitro-3-o-nitrophenyl  compound.  Nitro-3-p-nitro- 
phenyl-2-methylA-dihydroquinazolone  has  m.  p.  264°  (decomp.).  Dinitro- 
3-p-tolyl-2-methyl-i-dihydroquinazolone  has  m.  p.  275°  (decomp.). 

The  following  amino-compounds  were  obtained  by  reducing  the 
corresponding  nitro-compounds  with  stannous  chloride  and  hydro¬ 


chloric  acid.  Amino-i-dihydroquinazolone ,  NH2*C6Hg 


<N= 


— CH 
CO-NH’ 


318°  (corr.),  which  yields  an  acetyl  derivative,  m.  p.  335°  (corr.). 
6-Amino-2-methyl-4-dihydroquinazolone,  m.  p.  314 — 315°  (corr.), 
identical  with  the  compound  prepared  from  2  : 5-diacetylamino benzoic 
acid  (Bogert,  Amend,  and  Chambers,  Abstr.,  1910,  i,  895).  Amino- 3- 

N— CH 

methyl  -  4-  dihydroquinazolone,  m.  p.  209° 

(uncorr.),  which  yields  an  acetyl  derivative,  m.  p.  269°  (uncorr.). 
6-Ammo-2  :  3-dimethylA-dihydroquinazolone,  m.  p.  244°  (uncorr.). 
§-Amino-2-methyl-3-ethylA-dihydroquinazolone,  m.  p.  185°  (corr.). 

2-Methyl-4-dihydroquinazolone  is  not  appreciably  affected  when 
heated  for  six  hours  with  concentrated  hydrochloric  acid  at  155°, 
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slight  decomposition  occurs  at  190°,  and  at  250°  it  is  completely 
decomposed  into  aniline,  ammonia,  and  carbon  dioxide.  An  attempt 
to  prepare  4-chloro-2-methylquinazoline  by  the  action  of  benzoyl 
chloride  on  2-methyl  -  4  -  dihydroquinazolone  (2-methyl-4-hydroxy- 
quinazoline)  was  not  successful.  E.  G. 

Indigotindisulphonic  Acid,  Atmospheric  Oxygen  and 
Hydroxyl  Ions.  M.  Tschilikin  and  W.  Milanowsky  (J.  Russ.  Phys. 
Chem.  Soc.,  1912,  44,  359 — 373). — According  to  Friedlander’s  investi¬ 
gations  on  the  action  of  alkali  on  indigotin,  the  principal  products  of 
the  reaction  are  indoxyl-2-aldehyde  and  anthranilic  acid,  the  chrysanilic 
acid  formed  being  the  result  of  a  secondary  condensation  of  these  two 
products ;  these  results  were  confirmed  by  similar  experiments  on 
“thioindigo”  (Ber.,  1877,  10,  1971). 

The  authors  have  investigated  the  action  of  alkali  hydroxide  on 
indigotindisulphonic  acid,  in  which  the  blue  colour  of  the  latter  is 
destroyed.  They  find  that  the  action  of  the  alkali  is  mainly  a  catalytic 
effect  of  the  hydroxyl  ions,  and  that  the  reaction  depends  also  on  the 
presence  of  atmospheric  oxygen  and  is  of  an  order  varying  with  the 
number  of  molecules  of  oxygen  available.  When  the  concentration  of 
atmospheric  oxygen  dissolved  in  the  solution  is  kept  constant,  the 
reaction  is  unimolecular.  These  results  are  not  in  agreement  with  the 
scheme  of  the  reaction  given  by  Friedlander.  T.  H.  P. 


Constitution  of  Triphenylmethane  Dyes.  Hugo  Kauffmann 
(Ber.,  1912,  45,  781 — 786). — The  author  points  out  objections  to  the 
quinonoid  representation  of  the  constitution  of  the  triphenylmethane- 

dyes,  and  emphasises  the  advantages  of  his 
formulae,  which  are  based  on  the  auxochromic 
theory  and  the  theory  of  the  divisibility  of 
the  valency  bond.  Pararosaniline,  for  ex¬ 
ample,  is  represented  by  the  annexed 
formula,  in  which  An  denotes  a  univalent 
anion  and  the  dotted  lines  denote  the  divisions  of  the  valency  bond  of 
the  univalent  anion.  The  total  affinity  represented  by  the  dotted 
lines  corresponds  with  one  valency  unit.  0.  S. 


C6H 

c  |c6h4-nh2  x 
^c6h4^nh2 


An 


Precipitate  Produced  by  Mercuric  Acetate  from  Molasses. 
Isolation  of  Adenine.  Stoltzenberg  (Zeitsch.  Ver.  deut.  Zuckerind, 
1912,  318 — 322). — After  clarifying  molasses  with  lead  acetate  the 
precipitate  produced  by  mercuric  acetate  does  not  contain  any 
substance  of  high  optical  rotatory  power  in  neutral  solution.  Lsevo- 
rotatory  substances  could  not  be  detected  ;  some  constituents  of  the 
precipitate  were  dextrorotatory  in  solution  in  hydrochloric  acid.  The 
precipitate  contains  at  least  two  acids  and  two  bases,  but  aspartic  acid 
is  not  present.  The  chief  product  is  adenine.  E.  F.  A. 

The  Action  of  Arsenites  and  Cyanide-Sulphides  on  Diazo¬ 
compounds.  August  Gutmann  (Ber.,  1912,  45,  82  i — 832.  Compare 
Abstr.,  1898,  ii,  570  ;  1907,  i,  671  ;  1908,  i,  497,  597,  972;  1909, 
i,  128,  144,  895). — From  his  earlier  results  on  the  addition  of  oxygen 
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or  sulphur  to  an  alkali  arsenite  or  to  a  mixture  of  alkali  cyanide  and 
sulphide,  from  thiosulphates,  thiosulphonates,  alkyl  nitrates,  etc.,  the 
author  is  of  opinion  that  the  reactive  oxygen,  sulphur,  or  chlorine 
atom  is  present  in  a  special  form  of  a  higher  valency  than  the  usual. 
Similar  active  atoms  are  found  in  some  of  the  diazo-compounds. 

Sodium  arsenite  solution  is  oxidised  to  arsenate  by  both  benzene- 
diazonium  chloride  solution  and  sodium  benzene-w,-diazo-oxide  solution, 
whilst  the  latter  also  oxidises  a  mixture  of  potassium  cyanide  and 
sodium  sulphide  to  thiocyanate  ;  benzene  and  nitrogen  are  also  formed 
in  each  reaction,  but  in  the  last  reaction  a  thiodiazo-com pound, 

Ph-N2-SNa, 

is  probably  an  intermediate  product  (compare  Hantzsoh  and  Freese, 
Abstr.,  1905,  i,  24).  Solutions  of  p-nitrobenzenediazonium  chloride 
and  of  potassium  y>-nitrobenzene-w-diazo-oxide  likewise  reacted  with 
sodium  arsenite,  but  the  reaction  was  far  from  quantitative.  Potassium 
benzene  fsodiazo-oxide,  potassium  p-nitrobenzene  isodiazo-oxide,  azoxy- 
benzene,  p-hydroxyazobenzene,  diazoaminobenzene,  azobenzene,  nitroso- 
dimethylaniline,  nitrosophenol,  and  phenylnitrosoamine  were  stable 
towards  sodium  arsenite. 

A  suspension  of  the  labile  potassium  benzenediazosulphonate 
(Bamberger,  Abstr.,  1 905,  i,  25)  reacted  with  sodium  arsenite  and 
with  the  cyanide-sulphide  mixture,  whereas  the  stable  isomeride  did 
not  react  either  in  acid  or  alkaline  solution.  Sodium  benzene- 
n-diazo-oxide  was  unaffected  by  sodium  sulphite  solution,  but  benzene- 
diazonium  chloride  solution  treated  with  barium  chloride  and  sulphur 
dioxide  caused  precipitation  of  barium  sulphate.  It  is  suggested  that 
the  labile  diazosulphonate  may  be  formulated  Ph’N2-0-S02K,  whilst 
the  stable  isomeride  may  be  of  the  ordinary  sulphonate  structure 

Ph-N2-S02*0K. 

The  di-potassium  derivative  ofp-sulphobenzenediazohydroxide, 

S08K-CfiH4-N2-0K, 

oxidises  arsenite  to  arsenate  and  the  cyanide-sulphide  reagent  to 
thiocyanate.  The  final  products  of  reaction  are  nitrogen  and  a  salt 
of  benzenesul phonic  acid,  but  in  the  reaction  with  cyanide-sulphides,  a 
salt  of  p-sulphobenzenediazonium  hydrosulphide,  SOgH’OgH^N^SH,  is 
probably  an  intermediate  step  (compare  Kiason,  Abstr.,  1887,478). 

Diazobenzene  perbromide  and  diazobenzeneimide  oxidise  both  the 
above  reagents,  the  main  organic  products  being  bromobeozene  and 
aniline  respectively.  Hydrazoic  acid  does  not  show  similar  oxidising 
power. 

Nitrosoacetanilide  and  benzoyl  phenylnitrosoamine  both  act  as 
oxidising  agents  towards  the  two  reagents  used,  and  it  is  therefore 
suggested  that  their  structure  is  similar  to  that  of  the  labile  diazo¬ 
oxides  and  should  be  written  R'NIN'OAc.  D.  F.  T. 

«wrfo-Azo-compounds.  Henei  Duval  ( Compt .  rend.,  1912,  154, 
780 — 781.  Compare  Abstr.,  1907,  i,  663  ;  1908,  i,  706). — The  only 
oo-diamiDO-derivatives  of  dipbenylmethane  hitherto  known  to  form 
erafo-azo-compounds  are  those  with  a  carbon-containing  group  in  the 
para -position.  It  is  now  found  that  other  electronegative  radicles 
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confer  the  power  of  forming  these  substances,  and  that  the  presence  of 
one  amino-group  is  sufficient  to  admit  of  their  formation. 

4  :  i-Dichloro-2  :  2-bisendoazodiphenylmethane, 


9„H,C1  C6HsC1 

A=n>c<n:n 


prepared  by  diazotising  dichlorodiaminodiphenylmethane  and  heating 
to  80°,  separates  from  pyridine  in  orange  crystals,  decomposing  at 
about  300°. 

When  o-acetylaminodiphenylmethane  is  treated  at  5°  with  sulphuric 
and  fuming  nitric  acids,  two  nitro-derivatives  are  formed  and  may  be 
separated  by  alcohol.  Dinitro-o-cicetylaminodiphenylmethane  has 
m.  p.  265°,  whilst  the  trinitro- derivative  has  m.  p.  213°.  Hydrolysis 
followed  by  diazotisation  converts  these  substances  into  dinitro- o- 


endo  azodiphenylmethane, 


(N02)2c12h 

n:n->ch’ 


m.  p.  324°,  and  trinitro- o- 


endo azodiphenylmethane,  m.  p.  248°. 


W.  O.  W. 


Azo-dyes  of  Substituted  Pyrroles.  Leon  Marchlewski  ( Zeitsch . 
physiol.  Chem.,  1912,  77,  247 — 248). — A  reply  to  Fischer  and 
Bartholomaus  (this  vol.,  i,  323).  It  was  shown  (Abstr.,  1908, 
i,  710)  beyond  question  that  the  azo-dye  from  hjemopyrrole  was  a 
diazo-compound.  Haemopyrrole  also  forms  a  monoazo-dye  with  benzene- 
diazonium  chloride  crystallising  in  orange-yellow  needles,  which  in 
presence  of  excess  of  the  diazonium  salt  pass  over  into  the  reddish- 
brown  needles  of  the  diazo-compound.  E.  F.  A. 

Investigations  by  means  of  the  Dilatometer  on  the  Heat 
Coagulation  and  Solution  of  Albumin.  Tullio  Gayda  ( Biochem 
Zeitsch.,  1912,  39,  400 — 409). — The  thermal  expansion  of  pure 
albumin  is  greater  than  that  of  water.  The  volume  changes  taking 
place  when  the  temperature  is  very  slowly  raised  during  coagulation 
are  very  small.  Below  the  coagulation  temperature,  the  rate  of 
increase  of  volume  change  is  greater  below  the  clotting  temperature, 
and  remains  so  whilst  the  clot  is  forming,  giving  rise  to  a  slower  rate 
of  increase  as  the  albumin  reaches  the  stage  of  complete  coagulation. 
During  the  solution  of  albumin  a  contraction  of  volume  takes  place. 
This  is  possibly  due  to  a  true  solution  of  the  water  in  the  substance  of 
the  colloidal  particles.  S.  B.  S. 


Proteins  of  Liebig’s  Extract  of  Meat.  Karl  Mays  ( Zeitsch . 
physiol.  Chem.,  1912,  78,  37 — 52). — Liebig’s  extract  of  meat  contains  a 
non-coagulable  protein,  which  closely  resembles  glutin  in  its  reactions, 
and  has  many  reactions  in  common  with  the  albumoses.  It  yields 
glycine  and  proline,  but  not  glutamic  acid  on  hydrolysis.  The  protein 
is  formed  during  the  cooking  of  the  meat  with  water  at  80 — 94°  in 
the  commercial  preparation  of  the  extract.  E.  F.  A. 


The  Action  'of  Various  Conditions  on  Carboxyhsemo- 
globin.  H.  Hartridge  (J.  Physiol.,  1912,  44,  22 — 33). — 
Dilution,  carbon  dioxide,  and  certain  salts  have  no  influence  on 
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the  final  saturation  of  haemoglobin  with  carbon  monoxide.  Light, 
especially  ultra-violet  rays,  lessens  the  stability  of  carboxy- 
hsemoglobin,  and  temperature  has  a  marked  influence,  the  change  in 
saturation  being  about  0‘5°/o  for  every  degree  rise.  Equilibrium 
is  reached  at  different  saturations  by  the  blood  of  animals  of  different 
species.  W.  D.  H. 

Heat  Coagulation  of  Haemoglobin  Compounds.  H.  Hartridge 
( J .  Physiol.^  1912,  44,  34 — 42). — The  results  obtained  with  oxy- 
hsemoglobin  confirm  those  of  Chick  and  Martin,  and  apply  also 
to  carboxyhaemoglobin.  The  temperature-coefficient  of  the  latter  is 
1*18,  and  so  it  is  comparatively  stable.  Nitric  oxide-haemoglobin 
is  unstable,  and  tends  to  change  spontaneously  at  room  temperature 
into  alkaline  methaemoglobin ;  alkaline  methaemoglobin  has  a 
temperature-coefficient  higher  than  that  of  oxy-  or  carboxy-haemoglobin, 
being  near  to  that  of  egg-albumin.  W.  D.  H. 

Formation  of  Nucleic  Acids  from  the  Thymus  Gland. 
Hermann  Steudel  ( Zeitsch .  physiol.  Ckem.,  1912,  77,  497 — 507). — 
Sodium  nucleate  when  dried  over  sulphuric  acid  and  heated,  continues 
to  lose  water  until  it  decomposes.  Preparations  of  constant  composition 
containing  water  of  crystallisation,  dried  by  means  of  absolute  alcohol 
and  ether,  have  been  analysed.  Those  prepared  by  different  workers 
agree  closely,  and  correspond  with  the  formula 
C43H53O30N15P4Na4,llH2O 

put  forward  in  1907  (Steudel,  Abstr.,  1907,  i,  168,  1097),  or  still 
better  with  the  formula  C43H530S2N15P4Na4,llH20,  deduced  from  the 
products  of  the  quantitative  hydrolysis  of  nucleic  acid. 

Nucleic  acid  as  a  tetrabasic  acid  is  derived  from  the  annexed 


will  probably  tend  to  be  eliminated. 


Thymus-nucleic  acid  behaves  differently  from  yeast-nucleic  acid  as 
regards  the  formation  of  vernine  (guanosine)  on  hydrolysis.  From 
thymus-nucleic  acid  a  quantity  of  guanine  corresponding  with 
the  inorganic  phosphorus  liberated  is  produced.  Apparently  the 
hexose  is  much  less  firmly  united  to  the  alloxuric  bases  than  is  the 
pentose  with  the  purine  compounds  in  yeast-nucleic  acid.  E.  F.  A. 

Tannage  by  means  of  Halogens.  L.  Meunier  and  Alphonse 
Seyewetz  (Bull.  Soc.  chim.,  1912,  [iv],  11,  344 — 347). — Lumi^re  and 
Seyewetz  have  shown  already  (Abstr.,  1908,  i,  710)  that  gelatin  is 
rendered  “insoluble”  (tanned)  by  halogens,  and  in  the  present  paper 
the  best  conditions  for  accomplishing  this  are  described  (compare 
Cross,  JBevan,  and  Briggs,  Abstr.,  1908,  i,  374). 

Gelatin  cannot  be  rendered  insoluble  with  gaseous  chlorine,  as  it 
undergoes  decomposition  under  these  conditions,  and  the  same  is 
true  of  chlorine  water  at  atmospheric  temperatures.  Good  results  are 
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obtained  by  macerating  gelatin  (10  grams)  at  0°  in  (1)  500  c.c.  of 
chlorine  water,  containing  50  grams  of  sodium  chloride,  or  (2)  100  c.c.  of 
commercial  sodium  hypochlorite  solution,  diluted  with  400  c.c.  of  water, 
and  containing  2  c.c.  of  hydrochloric  acid  (21°B).  Under  these  condi¬ 
tions  the  gelatin  absorbs  9%  of  chlorine  ;  this  can  be  reduced  to  0-3%  by 
washing  with  10%  sodium  hydrogen  sulphite  solution,  and  the  gelatin 
remains  insoluble  after  this  treatment.  Similar  results  are  obtained  by 
using  (a)  100  c.c.  of  bromine  water,  diluted  to  500  c.c.  with  water  and 
containing  100  grams  of  sodium  chloride,  or  ( b )  bromine  3  grams, 
sodium  hydroxide  1*5  grams  in  500  c.c.  of  water.  Iodine  and  hypoiodites 
have  no  action  of  this  kind  on  gelatin.  Skin  may  be  rapidly  tanned 
by  the  use  of  bromine  water  in  presence  of  sodium  chloride,  the 
bromine  being  subsequently  removed  by  washing  with  sodium  hydrogen 
sulphite.  The  action  probably  consists  in  the  formation  of  halogenated 
amino-groups  in  the  protein  molecule.  T.  A.  H. 

Condensation  of  Tryptophan  with  Certai  Aldehydes. 
Annie  Homer  ( Proc .  Camb.  Phil.  Soc.,  1912,  16,  405 — 408). — When 
tryptophan  is  kept  in  contact  with  moist  ether  whicli  has  been  locally 
heated  with  a  glass  rod,  a  crystalline  compound,  C24H2605N4,  of  acidic 
nature,  m.  p.  322°,  is  obtained. 

The  compound,  C12H1202N2,  from  formaldehyde  and  tryptophan  has 
m.  p.  235 — 240° ;  it  is  readily  hydrolysed  by  water,  dilute  acids,  and 
alkalis  to  form  the  ether  oxidation  product  above. 

Glyoxylic  acid  reacts  with  tryptophan  to  form  a  crystalline 
derivative,  C18Hu04N2,  m.  p.  322°.  When  heated  at  205°,  carbon 
dioxide  is  evolved,  and  the  ether  oxidation  product  is  obtained. 

Formaldehyde  is  shown  to  play  an  important  part  in  the  colour 
reaction  of  tryptophan  with  concentrated  sulphuric  acid,  and  this 
rather  than  glyoxylic  acid  is  the  substance  essential  to  the  formation 
of  the  characteristic  violet  colour  in  the  Adamkiewicz  reaction. 

E.  F.  A. 

Plasteina.  J.  Herrmann  and  A.  Chain  ( Zeitsch .  physiol.  Chem., 
1912,  77,  289). — Plasteins  injected  into  rabbits  yield  an  antiserum 
which  precipitates  them.  As  only  proteins  act  as  antigens  in  the 
precipitin  reaction,  this  is  regarded  as  a  proof  of  the  protein  nature 
of  the  plasteins.  Various  plasteins  give  precipitates  with  the  same 
antiserum ;  this  is  a  proof  of  a  similarity  in  their  structure. 

W.  D.  H. 

Nitrosalmine.  E.  Wechsler  [Zeitsch.  physiol.  Chem.,  1912,  78, 
53 — 54.  Compare  Kossel  and  Kennaway,  Abstr.,  1911,  i,  667  ;  Kossel 
and  Cameron,  this  vol.,  i,  326). — Salmine  forms  a  nitro-derivative 
which  on  hydrolysis  with  boiling  sulphuric  acid  is  converted  into 
nitroarginine.  E.  F.  A. 

Activity  of  the  Sucrase  of  “  Aspergillus  ”  in  Presence  of 
Different  Acids.  Gabriel  Bertrand,  M.  Rosenblatt,  and  (Mme.)  M. 
Rosenblatt  (Compt.  rend.,  1912, 154,  837 — 839). — A  tabular  statement 
gives  the  concentration  of  different  organic  and  inorganic  acids,  in  the 
presence  of  which  the  sucrase  of  Aspergillus  niyer  shows  its  maximum 
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diastatic  activity.  The  conclusions  drawn  are  precisely  similar  fco  those 
set  forth  in  recent  communications  on  the  sucrase  of  yeast  (this  vol., 
i,  148,  327).  The  optimum  concentrations  of  acids  for  the  enzyme 
from  the  two  sources  are  very  different.  W.  0.  W. 

Diastase.  T.  Chbzaszcz  {Woch.  Brauerei ,  1911,  28,  510). — A 
preliminary  note  on  work  which  the  author  has  in  progress  on  barley 
extracts,  from  which  he  assumes  that  diastase  consists  of  two  distinct 
substances  that  are  differently  acted  on  by  starch.  F.  M.  G.  M. 

The  Influence  of  Lecithin  and  Lipoids  on  Diastase. 
D.  Minami  ( Biochem .  Zeitsch .,  1912,  39,  355 — 380). — Lecithin  even  in 
very  small  cencentrations  in  aqueous  suspension  inhibits  the  action  of 
diastase.  In  methyl-alcoholic  solution  lecithin  inhibits  the  pancreatic 
and  salivary  diastase.  In  the  case  of  serum  diastase,  the  methyl- 
alcoholic  solution  was  in  one  case  without  influence,  and  in  another 
case  it  exerted  an  activating  action.  The  amounts  of  methyl  alcohol 
alone  used  in  these  experiments  were  without  action.  The  serum  alone 
has,  however,  an  activating  tendency,  and  it  was  found  that  a  lecithin- 
serum  mixture  was  less  active  than  the  serum  alone.  The  phosphatides 
of  the  liver  activate  diastases ;  the  substances  exerting  this  action  are 
soluble  in  ether,  benzene,  and  light  petroleum.  Weak  aqueous  alcoholic 
suspensions  of  the  acetone  extract  of  liver  inhibited  diastatic  action. 
The  expressed  juice  of  liver  exerts  an  activating  influence,  which  does 
not  appear  to  be  due  to  the  phosphatides.  The  activating  influence  of 
serum  on  diastase  is  very  slightly  diminished  by  extracting  it  with 
ether.  This  is,  however,  due  to  the  ether  alone,  which  remains  dissolved 
in  the  serum.  The  phosphatides  of  egg-yolk  act  as  an  activator.  This 
activator  is  soluble  in  ether.  The  author  is  unable  to  agree  with  the 
statement  of  Bang  that  diastatic  action  depends  on  the  action  of 
lipoids.  S.  B.  S. 

The  Influence  of  Bile  on  Diastase  (Amylase).  D.  Minami 
{Biochem.  Zeitsch.,  1912,  39,  339 — 354). — The  bile  by  itself  has  only  a 
small  diastatic  power,  but  it  can  activate  amylase.  The  activator  is 
soluble  in  water  and  alcohol,  but  not  in  ether  \  the  ethereal  extract, on  the 
other  hand,  exerts  an  inhibiting  influence,  both  alone  and  in  presence 
of  alcoholic  and  aqueous  extracts.  Sodium  taurocholate  and  cholate  are 
without  action  on  diastase  in  weak  solutions  and  inhibit  the  action  in 
strong  solutions.  Sodium  glycocholate  in  two  instances  exerted  a 
slight  activating  action  on  salivary  diastase,  but  acted  like  the  other 
bile  salts  on  pancreatic  diastase.  Cholesterol  exerted  an  inhibitory 
action,  especially  in  presence  of  lecithin.  The  action  of  the  bile 
pigments  was  also  inhibitory.  S.  B.  S. 

Takadiastase.  Julius  Wohlgemuth  {Biochem.  Zeitsch.,  1912,  39, 
324 — 338). — The  amylase  of  taka-diastase  is  not  so  sensitive  to  the  action 
of  acids  as  the  amylase  of  saliva,  in  that  it  requires  stronger  concen¬ 
trations  of  acid  to  produce  a  corresponding  inhibition  of  its  action. 
It  is  sensitive  to  alkalis  also,  but  again  this  sensitiveness  is  less  than 
in  the  case  of  the  salivary  amylase.  The  amylase  action  of  taka-diastase 
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is  accelerated  by  the  presence  of  many  salts  in  the  concentration  of 
A/ 10,  smaller  concentrations  having  little  or  no  influence.  Taka- 
diastase  exerts  a  tryptic  action  which  is  stronger  in  weak  alkaline  or 
neutral  solutions  than  in  slightly  acid  solutions.  Sera  inhibit  the 
action,  It  contains  a  milk-clotting  enzyme  of  chymosin-like  character. 
It  contains  no  peptoly tic  ferment  (action  on  glycyltryptophan),  whereas 
it  has  a  strong  ereptic  power.  This  fact  is  regarded  as  a  proof  that 
the  so-called  peptolytic  and  ereptic  ferments  are  not  identical.  Taka- 
diastase  also  contains  a  lipase,  which  can  hydrolyse  neutral  fats, 
monobutyrin,  and  lecithin,  but  it  is  not  present  in  large  quantities. 
It  also  contains  an  adrenalase.  One  gram  of  the  diastase  contains 
as  much  trypsin  as  100  c.c.  of  human  pancreatic  juice.  S.  B.  S. 

Quantitative  Measurement  of  Oxydases.  Herbert  H.  Bunzel 
( Proc .  Amer.  Soc.  Biol.  Chem.,  1911,  xxvi ;  J.  Biol.  Chem.,  11). — 
Measurements  were  made  of  the  oxidising  power  of  potato  juice  towards 
a  series  of  aromatic  substances.  If  two  or  three  oxidisable  substances 
were  used  in  the  same  experiment,  the  result  is  not  a  summation  of 
the  individual  oxidations  when  the  oxidation  by  the  same  juice  is 
measured  separately,  but  corresponds  roughly  with  the  result 
obtained  in  the  case  of  the  most  rapidly  oxidised  substance. 

W.  D.  H. 

The  Separation  of  Peroxydase  and  Catalase.  A.  Kasanski 
( Biochem .  Zeilsch.,  1912,  39,  64 — 71). — Advantage  is  taken  of  the  fact 
that  the  catalase  becomes  inactive  when  treated  with  pyrogallol.  If, 
for  example,  the  juice  from  bemp  seedlings  is  treated  with  pyrogallol 
in  sufficient  quantity  (2%),  a  precipitate  is  formed.  Neither  the 
precipitate  nor  the  filtrate  contain  a  catalase,  although  a  peroxydase  is 
present  in  the  latter.  Examples  are  given  of  the  application  of  the 
pyrogallol  method  for  the  preparation  of  catalase-free  peroxydase  from 
various  sources.  S.  B.  S. 

The  Mode  of  Action  of  Phosphatese.  II.  Hans  von  Euler 
and  Hj.  Ohlsen  ( Zeitsch .  physiol.  Chem.  1912,  76,  468 — 477.  Compare 
Abstr.,  1911,  i,  1051). — When  a  20%  solution  of  dextrose,  dried  yeast 
extract,  and  5%  disodium  phosphate  solution  are  mixed,  no  disappear¬ 
ance  of  the  inorganic  phosphate  takes  place  as  a  rule.  When,  however, 
the  dextrose  solution  is  set  to  ferment  for  a  few  minutes  with  living 
yeast,  then  filtered  and  boiled  before  the  addition  of  the  dried  yeast 
extract  and  phosphate,  there  is  a  rapid  and  complete  disappearance  of 
inorganic  phosphate,  which  is  converted  into  hexosephosphate.  Yeast 
dried  by  Lebedeff’s  process  slowly  effects  the  same  change  without 
previous  fermentation  of  the  dextrose.  Thymol  acts  adversely  on  the 
change,  but  toluene  is  without  effect. 

If  the  preliminary  fermentation  of  the  dextrose  is  prolonged,  the 
rate  of  esterification  becomes  very  much  less.  An  excess  of  disodium 
phosphate  also  retards  esterification.  The  addition  of  the  sodium  salt 
of  the  hexosephosphate  very  markedly  accelerates  the  rate  of  ester- 
formation.  It  has  a  similar  accelerating  effect  on  the  fermentation  of 
dextrose  by  living  yeast,  being  about  ten  times  as  effective  as  an 
addition  of  a  like  quantity  of  disodium  phosphate.  E.  F.  A. 
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Dibenzyl-  and  Diphenyl-silicols  and  -silicones.  Geoffrey 
Martin  ( Ber 1912,  45,  403 — 409.  Compare  Dilthey  and  Eduardoff, 
Abstr.,  1904,  i,  464;  Robison  and  Kipping,  Trans.,  1908,  93,  439). — 
The  more  easily  fusible  isomeric  form  of  dibenzylsilicol, 

Si(CH2Ph)2(OH)2 

(m.  p.  74°),  is  convertible  into  the  other  (m.  p.  101°)  by  the  action  of 
aqueous  potassium  hydroxide  on  the  solution  in  methyl  or  ethyl 
alcohol,  and  subsequent  precipitation  by  acetic  acid. 

If  dibenzylsilicol  (m.  p.  101°)  is  treated  with  water  in  a  closed  vessel 
at  100°,  or  a  solution  in  aqueous  potassium  hydroxide  exposed  to  the 
air,  a  white,  amorphous  dibenzylsilicone,  SiO(CH2Ph)2,  is  obtained.  A 
different  form  of  this  substance  is  obtained  by  exposing  to  the  air  the 
gummy  mass  obtained  by  the  action  of  dilute  ammonia  on  di benzyl- 
silicon  chloride ;  the  product  is  a  white  mass,  in.  p.  approx.  200°. 

Diphenylsilicol,  SiPh2(OH)2,  obtained  by  the  action  of  dilute 
ammonia  solution  on  diphenylsilicon  chloride,  is  a  white,  crystalline 
substance,  m.  p.  varying  in  different  specimens  from  140°  to  160°;  a 
specimen  of  m.  p.  160°  dissolved  in  dilute  potassium  hydroxide 
solution  and  reprecipitated  by  acid  gave  a  product  m.  p.  approx. 
144°,  probably  identical  with  that  obtained  by  Dilthey  ( loc .  cit.); 
when  this  is  dissolved  in  a  little  methyl  alcohol  and  warmed  with  a 
large  excess  of  potassium  hydroxide,  the  precipitate  obtained  on 
acidifying  consists  of  the  original  form  (m.  p.  160°).  Both  these 
forms  of  diphenylsilicol  when  heated  alone,  or  when  left  in  contact 
with  dilute  hydrochloric  acid,  give  a  pasty,  amorphous  silicone  ;  when 
heated  with  acetic  anhydride,  this  is  converted  into  a  crystalline 
silicone,  m.  p.  188°,  probably  identical  with  that  obtained  by  Dilthey. 
By  dissolving  either  form  of  diphenylsilicol  in  glacial  acetic  acid  and 
afterwards  reprecipitating  by  water,  an  amorphous  substance  is 
produced,  which,  alter  purification,  has  m.  p.  11 1°. 

The  author  confirms  Dilthey's  statement  as  to  the  existence  of  two 
forms  of  termolecular  diphenylsilicone,  and  in  addition  has  obtained 
small  quantities  of  two  other  crystalline  substances,  m.  p.  125°  and 
186°  respectively.  Another  form  of  diphenylsilicone  (m.  p.  above  360°) 
was  obtained  :  (a)  by  the  prolonged  action  of  methyl-alcoholic  potash 
on  diphenylsilicol,  previously  heated  to  140°;  ( b )  by  warming  diphenyl¬ 
silicol  with  potassium  hydroxide  solution  for  several  hours  at  100°. 

Phenylbenzylsilicon  chloride ,  SiPh(CH2Ph)Cl2,  obtained  by  the 
action  of  magnesium  phenyl  bromide  on  benzylsilicon  trichloride,  is  a 
colourless  liquid,  b.  p.  240 — 250°/ 100  mm. ;  on  treatment  with  dilute 
ammonia  solution  it  gives  a  white  solid,  which,  when  placed  in  contact 
with  potassium  hydroxide  solution,  dissolves  partly ;  the  solution 
on  acidifying  precipitates  phenylbenzylsilicol,  m.  p.  104°,  after  repeated 
recrystallisation.  D.  F.  T. 
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y -Sthylhexane.  Latham  Clarke  and  Emile  Raymond  Riedel 
(J.  Amer.  Chem .  Soc.,  1912,  34,  674 — 679), — In  continuation  of  a 
study  of  the  paraffin  hydrocarbons  (this  vol.,  i,  150,  and  earlier 
abstracts),  the  synthesis  of  y-ethylhexane  has  been  effected. 

y-Ethylhexan-y-ol,  CH2Me-CEt(OH)-CH2*CH2Me,  b.  p.  155—159°/ 
756  mm.,  prepared  by  the  action  of  magnesium  propyl  iodide  on 
diethyl  ketone,  has  an  odour  resembling  that  of  musty  apples.  On 
treating  this  compound  with  iodine  and  amorphous  phosphorus, 
y-iodo-y-ethylhexane,  CH2Me,CEtI*CH2*CH2Me,  is  produced,  which  is 
converted  by  alcoholic  potassium  hydroxide  into  y - ethyl -As -hexene, 
CHMe:CEt-CH2-CH2Me,  b.  p.  119*6—120-57769  mm.,  a  liquid  with 
a  strong  odour.  When  the  latter  compound  is  passed  over  freshly 
reduced  nickel  at  160 — 180°  in  a  current  of  hydrogen,  y-ethylhexane, 
CH2Me-CHEfCH2*CH2Me,  b.  p.  118-8—1197766  mm.,  D}*  0-7175, 
riff  1-3993,  is  obtained  as  a  colourless,  very  mobile,  almost  odourless 
liquid. 

A  second  method  was  devised  for  the  synthesis  of  the  hydrocarbon 
which  involved  the  preparation  of  ethyl  ethyl propylacetoacetate  and 
its  hydrolysis  with  formation  of  y-ethy!hexan-/3-one,  the  reduction  of 
the  latter  into  y-ethylhexan-/3-ol,  and  the  conversion  of  this  into  the 
corresponding  carbinyl  iodide.  The  iodide  on  treatment  with  alcoholic 
potassium  hydroxide  should  yield  y-ethy  1-/3  hexene,  which  would  then 
be  reduced  to  y-ethylhexane.  The  method  was  not  carried  out  com¬ 
pletely,  however,  owing  to  the  difficulty  of  obtaining  a  sufficient 
quantity  of  y-ethylhexan-/3-one. 

y -Ethylhexan-(3-one,  CHg’CO'CHEt’CHg’CILjMe,  b.  p.  157*5 — 158*57 
761  mm.,  is  a  liquid  with  a  peppermint-like  odour,  and  on  reduction  is 
converted  into  y -ethylhexan-fi-ol,  CHg’CH^H^CELEt'CH^CB^Me, 
b.  p.  167-5 — 168-57760  mm.,  which  has  an  odour  resembling  that  of 
musty  apples.  E.  G. 

8-Methyloctane.  Latham  Clarke  (J.  Amer.  Chem.  Soc.,  1912,  34, 
680 — 683). — In  earlier  papers  (this  vol.,  i,  150),  the  synthesis  of  two 
nonanes,  namely,  /38-  and  /3e-dimethylheptanes,  has  been  described. 
An  account  is  now  given  of  the  synthesis  of  8-methyloctane. 

When  methyl  butyl  ketone  is  treated  with  magnesium  propyl  iodide, 
S-methyloctan-S-ol  and  S-methyleneoctane  are  produced  in  propor¬ 
tions  depending  on  the  conditions  of  the  experiment.  A  method  is 
described  by  which  the  methyleneoctane  can  be  obtained  in  a  yield  of 
about  80%  of  the  theoretical.  BMethyloctan-8-ol, 

C  H2Me-  CH2-  CMe(OH)  •  CH2-  CH2*CH2Me, 
b.  p.  178 — 183°,  is  a  colourless,  oily  liquid,  with  a  sweet  aromatic 
odour.  8-  Methyleneoctane,  CH2Me,CH2,C(ICH2),CH2*CII2,CH2Me, 
b.  p.  142 — 1447768  mm.,  is  a  liquid  with  a  faint,  sweet  odour  ;  when 
passed  over  freshly  reduced  nickel  at  160 — 180°  in  a  current  of 
hydrogen,  it  is  converted  into  h-methyloclane, 

C  H2Me- CH2- CHMe  •  CH2- CH2- CH2Me, 
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b.  p.  141-7— 141  -9°/771  mm.,  D]“  0-7320,  n™  14027,  which  is  a 
colourless,  almost  odourless,  very  mobile  liquid.  E.  G. 

Preparation  of  Isoprene.  Carl  Harries  (H.R.-P.  243075  and 
243076). — Isoprene  having  a  refractive  index  of  52°15' — 52°50'  and 
suitable  for  the  preparation  of  caoutchouc  is  produced  when  the 
dihalogen  or  halogen-hydrin  derivatives  of  isopentane  are  slowly 
dropped  on  to  soda-lime  (or  other  basic  oxides)  at  a  temperature  of 
about  600°.  The  following  substances  may  be  employed  for  this 
reaction  :  amylene  dichloride,  CMe2Cl*CHMeCl,  or  the  corresponding 
dibromide ;  amylene  chlorohydrin,  OH*CMe2*CHMeCl ;  the  bromo- 
hydrin  or  other  allied  crude  substances  obtainable  from  amylene, 
CMe2.'CHMe,  by  halogenation.  The  yield  of  isoprene  from  the  bromides 
is  50 — 60%,  that  from  the  chlorides  30 — 40%  of  the  theory. 

The  second  patent  states  that  aS-dibromo-/?-methyl  butane, 
CH2Br-CHMe-CH2-CH2Br, 

and  dichloroisopentane,  CH2Cl,CMeCl,CH2Me,  can  also  be  employed 
in  the  above  reaction,  that  their  vapour  can  be  drawn  over  the  strongly 
heated  oxide,  and  that  this  may  be  replaced  by  a  carbonate  or  other 
halogen  eliminating  agent.  F.  M.  G.  M. 

The  Function  of  the  Sulphhydryl  Group  in  the  Decom¬ 
position  of  Iodoform  in  the  Animal  Organism.  Torsten 
Thunberg  (Skand.  Arch.  Physiol.,  191 1, 25,  343 — 346). — When  cysteine 
hydrochloride  or  thiolactic  acid  is  heated  at  37°  with  a  suspension 
of  iodoform  in  gum  arabic  solution,  iodine  is  liberated  and  may  be 
detected  after  a  few  hours.  The  action  is  attributed  to  the  sulph¬ 
hydryl  (SH)  group,  and  attention  is  drawn  to  the  probability  that  this 
group  takes  part  in  the  decomposition  of  iodoform  in  the  animal 
body. 

A  new  reaction  for  cysteine  is  given,  namely,  a  red  coloration 
with  nitrous  acid.  This  reaction  is  not  specific  for  cysteine,  but  is  also 
given  by  thiolactic  acid  and  by  other  thio-compounds.  W.  J.  Y. 

Catalytic  Dehydration  of  Alcohols.  Jean  B.  Senderens  (Ann. 
Chim.  Phys.,  1912,  [viii],  25,  449 — 529). — In  this  paper  the  author 
considers  in  detail  the  dehydration  of  alcohols  by  metals  and  non- 
metals,  oxides,  and  salts  and  the  products  formed  in  these  reactions,  and 
discusses  the  influence  of  temperature  and  the  mode  of  action  of  the 
catalytic  agents.  The  data  utilised  have  been  given  in  great  part 
already  in  the  following  papers  :  Abstr.,  1907,  i,  577  ;  1907,  ii,  248; 
1908,  i,  494,  495;  1908,  ii,  166;  1909,  i,  127,  286,  and  1910,  i,  649, 
but  a  number  of  new  observations  are  also  recorded,  as  well  as  results 
obtained  by  other  chemists. 

In  their  activity  towards  ethyl  alcohol,  the  catalytic  agents  are 
divided  into  two  groups,  “  good  ”  and  “  medium.”  The  former 
decompose  ethyl  alcohol  at  250 — 270°,  and  at  340°  furnish  from 
60  to  90  c.c.  of  ethylene  per  minute.  Examples  of  these  are  aluminium 
silicate,  “modelling  clay,”  anhydrous  aluminium  sulphate,  and  alumina. 
The  second  group  begins  to  decompose  alcohol  at  320°,  and  at  340°  yields 
from  2  to  9  c.c.  of  ethylene  per  minute.  Examples  of  these  are 
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dicalcium  and  tricalcium  phosphates,  dimagnesium  and  aluminium 
phosphates.  Intermediate  between  the  two  groups  are  precipitated  silica 
and  magnesium  pyrophosphate.  T.  A.  H. 

Preparation  of  Alkyl  Esters  of  Metaphosphoric  Acid. 
Kurt  Langheld  (D.R.-P.  242613). — Ethyl  metaphosphate ,  P02*0Et,  can 
be  readily  prepared  by  boiling  together  equal  parts  of  phosphoric  oxide 
and  ether  (which  has  been  dried  over  sodium)  during  three  days;  a 
clear  syrup  is  formed  which  is  separated,  dissolved  in  chloroform,  and 
precipitated  therefrom  with  ether ;  this  ester  is  readily  hydrolysed 
by  cold  alkali  hydroxides,  and  is  of  therapeutic  value. 

F.  M.  G.  M. 

The  Constituents  of  Ozone.  Carl  D.  Harries  ( Ber .,  1912,  45, 
936 — 944). — The  presence  of  oxozone  (04)  in  ordinary  ozone  (compare 
this  vol.,  ii,  343)  is  confirmed  by  a  comparison  of  the  effect  pro¬ 
duced  on  ethylenic  substances  by  ordinary  ozone  and  ozone  previously 
washed  with  concentrated  sulphuric  acid  and  sodium  hydroxide 
solution.  It  also  provides  an  explanation  of  the  frequently  dis¬ 
cordant  descriptions  of  the  ozonides  obtained  by  various  investigators. 

The  ozone  used  was,  when  first  formed,  of  11 — 14%  strength,  but 
treatment  with  sulphuric  acid  and  sodium  hydroxide  reduced  this,  so 
that  the  “  washed  ”  ozone  varied  from  4  8  to  9’3%. 

s-Butylene  with  “  washed”  ozone  gave  the  normal  ozonide, 
CHMe-CHMe 


a  mobile  oil  distillable  in  a  vacuum,  together  with  a  syrupy  dimeric 
product,  (C4H803)2,  which  was  not  distillable.  “Unwashed”  ozone 
gave  a  mixture  of  the  above  ozonide  with  a  liquid  oxozonide, 

CHMe-CHMe 

>/  ' 

and  a  viscous  dimeric  oxozonide,  (C4Hs04)2. 

[With  Richard  Seitz.] — “  Washed  ”  ozone  forms  with  ethylenic  sub¬ 
stances  normal  ozonides  instead  of  oxozonides  or  mixtures  of  the  latter 
with  ozonides  ;  for  example,  cyclohexene  in  hexane  solution  (compare 
Harries  and  Neresheimer,  Abstr.,  1906,  i,  833)  gives  a  white  ozonide 
(m.  p.  60  —  65°),  which  is  probably  (C6H10O3)2,  together  with  the 
normal  monomeric  cyclohexene  ozonide,  which  is  a  pungent  oil  (b.  p. 
59 — 60°/12  mm.). 

Pinene  (compare  Harries  and  Neresheimer,  Abstr.,  1908,  i,  194) 
similarly  gives  a  solid  ozonide,  probably  (C10H16O3)2,  together  with  an 
oily  ozonide,  probably  the  monomeric  C10H16O3. 

Terpineol  gives  only  a  white  solid  ozonide,  C10Hiy(OH)Os. 

Citronellol  (compare  Harries  and  Himmelmann,  Abstr.,  1908,  i,  662) 
gives  a  viscous  ozonide,  Cj0H19(OH)-O3 ;  the  ozonides  previously 
obtained  from  terpineol  and  citronellol  (C10H16O6  and  C10H20Ofl 
respectively)  must  have  been  formed  with  an  accompanying  loss  of  a 
molecule  of  water. 

Cholesterol  (compare  Doree  and  Gardner,  Trans.,  1908,  93,  1328  ; 
Diels,  Abstr.,  1908,  i,  728;  Molinari  and  Fenaroli,  Abstr.,  1908,  i, 

/  f  2 
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882)  whether  in  carbon  tetrachloride  or  hexane  solution  gave  a  micro¬ 
crystalline  ozonide,  C27H45(0H),03. 

[With  Fritz  Hagedor.] — When  caoutchouc  is  treated  with 
“  washed  ”  ozone,  the  product  is  the  earlier  described  syrupy  uni- 
molecular  diozonide,  C10H16O6  ;  but  with  the  unwashed  14%  ozone, 
the  chief  product,  although  somewhat  resembling  the  last,  is  less 
viscous  and  more  easily  soluble,  and  its  analysis  indicates  the  formula 
Ci(,Hi608,  namely,  a  dioxozonide.  The  dioxozonide  on  treatment  with 
water  yields  more  Isevulic  acid  than  aldehyde,  the  reverse  being  the 
case  with  the  diozonide  (compare  Abstr.,  1904,  i,  757  ;  1905,  i,  364). 

D.  F.  T. 

Preparation  of  Formic  Acid  from  Alkali  Formates. 
Chemische  Fabrik  Grunau  Landshoff  &  Mayer,  Emil  Franke 
and  Walter  Kirchner  (D.R.-P.  243225). — When  the  Solvay  process 
is  applied  to  commercial  sodium  formate,  the  following  reaction  takes 
place  :  HC02Na  +  H20  +  NH3  +  C02  =  NaHC03  +  HC02*NH4. 

The  ammonium  formate  is  readily  separated  from  traces  of  hydrogen 
sodium  carbonate  by  evaporation  or  sublimation,  and  on  decomposition 
furnishes  formic  acid  in  a  pure  condition.  F.  M.  G.  M. 

Preparation  of  Solutions  of  Aluminium  and  Chromium 
Formates.  Albert  Wolff  (D.R-P.  244320). — When  dry  sodium 
formate  is  added  to  moderately  concentrated  solutions  of  chromium 
(about  30%  Cr203)  or  aluminium  sulphates,  double  decomposition 
occurs,  and  the  sodium  sulphate  is  quantitatively  precipitated  from  the 
solution,  which  can  be  concentrated  in  a  vacuum  at  temperatures  not 
exceeding  40°,  and  to  a  density  of  41°  B6  in  the  case  of  chromium  or 
to  32°  Be  when  aluminium  is  employed.  F.  M.  G.  M. 

Action  of  Acetic  Anhydride  on  Nitrates.  Ernst  Spath 
( Monatsh ,  1912,  33,  235 — 251). — Metallic  nitrates  with  water  of 
crystallisation  interact  readily,  either  in  the  cold  or  on  warming,  with 
acetic  anhydride,  forming  the  corresponding  anhydrous  acetates 
(compare  Vanino,  Abstr.,  1911,  ii,  898).  The  reaction  is  accelerated 
catalytically  by  acids,  and  also  apparently  by  water,  as  the  same 
nitrates  in  the  anhydrous  state  do  not  react  so  readily.  Nitrates 
which  do  not  form  hydrates  at  the  ordinary  temperature  do  not 
react  in  the  same  way  with  acetic  anhydride ;  the  reaction  appears 
to  depend  on  the  unsaturated  character  of  the  hydrated  nitrates. 

Anhydrous  magnesium,  cadmium,  ferric,  cobalt,  manganic,  cupric, 
and  chromic  acetates  have  been  prepared  for  the  first  time. 

Cupric  acetate  is  blue,  cuprous  acetate  colourless.  Cadmium  acetate 
forms  colourless,  slender  plates,  m.  p.  254 — 256°.  Anhydrous 
magnesium  acetate  is  a  colourless  salt,  m.  p.  323°.  Cerium  acetate  has 
m.  p.  308°.  Manganic  acetate  forms  a  brown,  crystalline  crust. 
Ferric  acetate  crystallises  in  lustrous  plates  of  a  sealing-wax  red 
colour,  and  decomposes  when  heated.  Cobalt  acetate  forms  red  crystals 
which  sublime  at  260 — 300°/15  mm.  in  a  current  of  hydrogen.  Nickel 
acetate  has  a  whitish-green  colour.  Chromic  acetate  forms  a  green, 
crystalline  powder. 
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Only  small  proportions  of  acetate  were  obtained  by  this  method  in 
the  case  of  sodium,  potassium,  strontium,  barium,  thallium,  lead,  and 
silver  nitrates.  E.  F.  A. 

Hydrolysis  of  Fats  by  Sulphuric  Acid.  Adolf  Grun  and 
Octavian  Corelli  ( Zeitsch ,  angew.  Chem.,  1912,  25,  665 — 670,  947). — 
Apart  from  Reimer  and  Will’s  observation  that  old  Turkey-red  oil 
contains  dierucin,  it  has  not  been  observed  previously  that  the  hydro¬ 
lysis  of  the  triglycerides  takes  place  through  the  a/3-diglycerides.  The 
authors  find  that  both  tripalmitin  and  tristearin  are  hydrolysed  by 
sulphuric  acid  with  the  production  of  the  corresponding  diglycerides 
and  the  free  acids ;  probably  the  sulphuric  acid  ester  of  the  diglyceride 
is  first  formed  in  each  case,  but  this  could  not  be  isolated. 

afi- Distearin  sulphate  was  obtained  as  a  soft,  microcrystalline  mass 
by  treating  a/3-distearin  in  ether  with  chlorosulphuric  acid,  special  pre¬ 
cautions  being  taken  to  avoid  contact  with  water  or  rise  in  temperature. 
The  brucine  salt,  obtained  by  adding  brucine  dissolved  in  dry  alcohol 
to  the  acid  ester,  forms  yellow  needles,  m.  p.  204°,  [a],,  —  20,49°  in 
chloroform.  T.  A.  H. 

Electrolysis  of  the  Sodium  Salts  of  Organic  Acids.  V. 
Julius  Petersen  ( Oversigt  K.  Danske  Vidensk  Selsk.  Fork.,  1912, 
No.  1,  25 — 47.  Compare  Abstr.,  1900,  ii,  522). — In  the  electrolysis  of 
sodium  acrylate  in  acid  solution,  the  reactions  represented  by  the 
following  equations  take  place  : 

(1)  2CH2:ch-co2h=2ch2:ch-co2-  +  h2. 

(2)  2CH2:CH-C02-  +  H20  =  2CHo:CH-C02H  +  o. 

(3)  2CH2:ch-co2*  =  ch2:ch-c62h + ch-ch  +  co2. 

(1)  and  (2)  are  the  chief  reactions,  (3)  being  only  subsidiary.  The 
formation  of  acetylene  was  observed  whether  the  solution  was  acid, 
neutral,  or  alkaline.  Carbon  monoxide  was  also  formed  in  small 
quantity,  according  to  the  equation:  2C2H2  +  302  — 4C0  +  2H20. 
Experiments  on  a  larger  scale  to  test  whether  the  reaction : 
2CH2ICH•C02•  =  CH2ICH*CHICH2 -l- 2C02  takes  place,  which  reaction 
would  be  similar  to  that  occurring  in  the  electrolysis  of  salts  of  fatty 
acids,  indicated  that  not  di vinyl,  but  a  little  ethylene  was  produced. 
This  ethylene  may  have  been  formed  by  the  reduction  of  acetylene,  or 
from  propionic  acid  formed  by  reduction  of  some  of  the  acrylic  acid. 
A  little  acetaldehyde  was  also  formed,  probably  by  the  hydration  of 
acetylene. 

The  reactions  taking  place  on  the  electrolysis  of  solutions  of 
potassium  crotonate  are  similar  to  (1),  (2),  and  (3)  given  above,  the 
hydrocarbon  produced  being  allylene.  Some  acetone  is  also  formed  by 
the  addition  of  water  to  the  allylene,  and  the  solution  contains  an 
aldehyde,  probably  propaldehyde. 

The  chief  reaction  occurring  in  the  electrolysis  of  solutions  of 
potassium  undecenoate  is  the  formation  of  the  diolefine,  C10H19*C10H19, 
according  to  the  equation:  2C10H19*COO*  =  C10H19*C10H19  +  2CO2. 
This  reaction  is  thus  analogous  to  that  occurring  in  the  electrolysis  of 
salts  of  the  fatty  acids.  The  acetylene  hydrocarbon,  C10H18,  is  also 
formed  according  to  reaction  (3),  and  this,  by  the  addition  of  water, 
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gives  rise  to  a  mixture  of  the  primary  and  secondary  unsaturated 
alcohols,  C10H19*OH.  The  amount  of  oxygen  evolved  during  the 
electrolysis  is  vanishingly  small. 

The  electrolysis  of  solutions  of  potassium  oleate  gave  results  similar 
to  those  obtained  with  potassium  undecenoate,  the  chief  product  being 
the  diolefine,  CjyHgg’C^Hgg.  The  accompanying  products  were  the 
acetylene  hydrocarbon,  C17H32,  and  a  mixture  of  the  unsaturated 
alcohols,  Cl7H33-OH.  T.  S.  P. 

Acyclic  Aldehydes.  Succinic  Semi-aldehyde  [/3-Aldehydo- 
propionic  Acid].  E.  Carri^re  ( Compt .  rend .,  1912,  154, 

1173 — 1175). — Harries  and  Alefeld  (Abstr.,  1909,  i,  132,  133)  prepared 
/3-aldehydopropionic  acid  by  decomposing  allylacetic  acid  ozonide  with 
water,  but  according  to  the  present  author  the  product  was  not  pure. 
The  substance  is  best  prepared  by  hydrolysing  ethyl  monoformylsuc- 
cinate  with  oxalic  acid  in  aqueous  solution.  As  thus  obtained,  it  is 
a  liquid,  b.  p.  142 — 153°/15  mm.,  which  changes  spontaneously  into  a 
polymeride,  m.  p.  167°;  molecular  weight  determinations  show  that 
this  substance  is  termolecular  and  not  bimolecular,  as  stated  by 
Harries  and  Alefeld.  On  distillation  in  a  vacuum,  the  solid  furnishes 
/8-aldehydopropionic  acid,  whilst  the  residue  is  a  compound,  m.  p.  146°, 
resulting  from  the  elimination  of  1H20  from  two  molecules  of  tho 
aldehyde. 

Unimolecular  /8-aldehydopropionic  acid  gives  a  semicarbazone,  m.  p. 
194 — 195°  (decomp.),  a  p-nitrophenylhydrazone,  m.  p.  180 — 181°,  an 
oxime ,  m.  p.  102 — 103, and  a  compound  with  pyruvic  acid  and  /8-naphthyl- 
amine,  m.  p.  above  250°.  The  foregoing  boiling  and  melting  points 
are  considerably  higher  than  those  given  by  Harries  and  Alefeld. 

The  possibility  of  the  aldehyde  having  a  lactonic  structure  appears 
to  be  excluded  by  the  fact  that  on  esterification  with  ethyl  alcohol  it 
yields  an  ester,  b.  p.  84°/12  mm.,  and  an  acetal,  b.  p.  105°/ 12  mm.  The 
ester  alone  is  obtained  on  esterifying  the  polymeride ;  it  forms  a 
crystalline  semicarbazone,  a  p-nitrophenylhydrazone,  and  an  oxime,  b.  p. 
139°/14  mm.  Hydrazine  hydrate  gives  a  compound,  m.  p.  37°,  b.  p. 
145°/19  mm.  W.  O.  W. 

Synthesis  by  means  of  Mixed  Organo-metallic  Zinc  Deriv¬ 
atives.  Aldehydes.  Edmond  E.  Blaise  {Compt.  rend.,  1912,  154, 
1086 — 1088.  Compare  Abstr.,  1911,  i,  175,  260). — Hydrolysis  of  the 
cycZoacetals  described  in  a  previous  communication  (this  vol.,  i,  236) 
leads  to  the  formation  of  aldehydes  in  accordance  with  the  equation 

CHR<^*^>CHMe  +  H20  =  CHs-CH(OH)-C02H  +  R-CHO.  The 

yields  are  moderately  good. 

a- Formoxypropionic  acid  crystallises  in  needles,  m.  p.  78°,  b.  p. 
120 — 12P/13  mm.;  the  chloride,  b.  p.  59710  mm.,  gives  an  anilide, 
m.  p.  82°,  and  on  treatment  with  zinc  w-propyl  iodide  yields  the  normal 
cyclo acetal  of  lactic  acid,  b.  p.  82717  mm.,  together  with  the  cyclo acetal, 

OHMe,\^Q^/’CH  Me,  the  latter  arising  by  elimination  of  3CO  and 

2 HO  from  2  raols.  of  the  acid  chloride. 

Formoxyi&obutyric  acid  occurs  in  needles,  m.  p.  64 — 66°,  b.  p. 
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125 — 126°/15  mm. ;  the  chloride  has  b.  p.  53’5 — 54°/14  mm.,  and  the 
anilide ,  m.  p.  100 — 101°.  Treatment  of  the  acid  chloride  with  zinc 
H-propyl  iodide  gives  the  corresponding  cycloacetal,  b.  p.  84 — 85°/ 
20  mm.  On  boiling  with  aqueous  oxalic  acid  an  80%  yield  of 
butaldehyde  is  obtained.  W.  0.  W. 


cis-trans- Camphoramide,  Chlorocyanocamphoric  Acid,  and 
Camphoronitrile.  Julius  Bredt  (Her.,  1912,  45,  1419 — 1429). — 
[With  S.  Linck  and  M.  de  Souza.] — -The  camphoramide,  obtained  by 
Winzer  from  ethyl  camphorylmalonate  and  ammonia  (Abstr.,  1890, 
1150),  is  the  cis-compound,  since  it  yields  cis-camphoric  acid  by  treat¬ 
ment  with  nitrous  acid. 

By  the  action  of  saturated  aqueous  ammonia  at  0°  on  cis-camphoryl 
chloride,  the  authors  have  obtained  sec-cyanocamphoric  acid  (the 
formation  of  which  indicates  that  cis-camphoryl  chloride  has  the 

001 

asymmetric  constitution,  C8H14<C_qqO>0)  and  a  substance, 


^10^18^2^2»  H20, 

m.  p.  132°  (decomp.)  (160°  when  anhydrous),  which  is  shown  to  be 
cis-trans-c amphoramide  by  its  conversion  into  ci«-<ran,s-c amphoric  acid 
by  nitrous  acid.  By  treatment  with  bromine  and  potassium  hydroxide 
it  yields  a  substance,  m.  p.  158 — 159°,  which  contains  bromine,  whereas 
Winzer’s  amide  yields  a  carbamide  under  these  conditions  (Errera, 
Abstr.,  1905,  i,  383).  Both  camphoramides  yield  camphorimide  when 
boiled  with  alcoholic  potassium  hydroxide.  When  cw-tfrcms-camphoryl 
chloride  is  treated  with  saturated  aqueous  ammonia  at  0°,  a  cyano- 
camphoric  acid  is  not  formed,  the  hydrated  cis-ircms-camphoramide 
alone  being  produced. 

[With  Aug.  Aman.] — Chlorocamphoryl  chloride  reacts  with  11 ‘6% 
aqueous  ammonia  at  0°  to  form  chloro-sec-cyanocamphoric  acid, 
CHj-OCKON)  •> 

CH2-CMe(COsH)  v 

m.  p.  above  250°  (decomp.),  large,  flat  prisms,  which  is  converted  into 
camphanonitrile  by  warm  aqueous  sodium  carbonate. 

[With  M.  de  Souza.] — sec-Cyanocamphoramide, 

CH2-CH(CN) - > 

CH2-CMe(CONH2)  2’ 

m.  p.  130°,  long  needles,  obtained  by  heating  sec-cyanocamphorie  acid 
with  phosphorus  pentachloride  in  petroleum  (low  b.  p.),  removing  the 
solvent  and  the  phosphoryl  chloride  produced,  and  treating  the  residue 
with  saturated,  aqueous  ammonia  at  0°,  is  converted  into  camphoro- 

Qjq- 

C8H14\g^.,  m.  p.  160°,  by  heating  with  phosphorus  penta¬ 
chloride  on  the  water-bath.  C.  S. 


Existence  of  Liquid  Racemates.  J.  Groh  ( Ber .,  1912,  45, 
1441 — 1447). — The  problem  whether  fused  methyl  racemate  exists  as 
such  or  as  a  mixture  of  the  tartrates  has  been  attacked  by  measuring 
the  velocity  of  crystallisation,  the  temperature-coefficient  of  the 
molecular  surface-energy,  the  molecular  heat  of  vaporisation,  and  by 
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Nernst’s  partition  method.  The  last  method  proves  unsuitable  with 
the  substance  in  question ;  the  other  methods  prove,  although  not 
conclusively,  that  methyl  racemate  exists  in  the  liquid  state  as  a 
mixture  of  the  tartrates.  C.  S. 


Preparation  of  Glutaric  Acid  by  Knoevenagel’s  Method. 
Henri  Gault  {Bull.  Soc.  chim.,  1912,  [iv],  11,  380 — 382). — The 
improvement  suggested  consists  in  using  4  mols.  of  ethyl  malonate  to 
2  mols.  of  formaldehyde  in  place  of  2  mols.  of  the  ester  as  used  by 
Knoevenagel  (Abstr.,  1894,  i,  570).  The  mixture  is  cooled  in  melting 
ice,  1  to  1 -5  grams  of  piperidine  or  diethylamine  added,  and  the 
whole  set  aside  during  eighteen  to  twenty-four  hours  with  frequent 
agitation.  The  mixture  is  then  extracted  with  ether  and  the  residue, 
left  on  distilling  off  the  ether,  fractionally  distilled.  Under  these 
conditions  the  yield  of  ethyl  methylenedimalonate  is  81  to  82%  with 
small  amounts  of  ethyl  pentanehexacarboxylate,  and  no  ethyl 
methylenemalonate  (compare  Bottomley  and  Perkin,  Trans.,  1900,77, 
294).  Ethyl  methylenedimalonate  on  boiling  with  diluted  hydrochloric 
acid  gives  a  quantitative  yield  of  glutaric  acid.  T.  A.  H. 


Dibasic  Ketonic  Acids.  a-Ketoadipic  Acid.  Henri  Gault 
(Bull.  Soc.  chim.,  1912,  [iv],  11,  382 — 389.  Compare  Blaise  and 
Gault,  Abstr.,  1911,  i,  520,  664  ;  Gault,  this  vol.,  i,  237). — A  more 
detailed  account  of  work  already  published  (Abstr.,  1909,  i,  362). 
Ethyl  a-oxalylglutarate,  C02Et,CH2'CH2*CH(C0,C02Et)*C02Et, 
yields  a  phenylhydrazone,  m.  p.  114 — 115°,  and  a  semicarhazone,  m.  p. 
128°.  On  hydrolysis  by  boiling  diluted  hydrochloric  acid,  the  ester 
yields  a-ketoadipic  acid,  C02H’C0'[CH2]3"C02H,  m.  p.  126 — 127°, 
which  separates  anhydrous  from  ether  or  alcohol,  but  sometimes  as  an 
unstable  hydrate ,  m.  p.  90 — 95°  (approx.)  from  water.  The  salts  are 
difficult  to  prepare.  The  phenylhydrazone ,  m.  p.  141°,  forms  small, 
pale  yellow  crystals  from  dilute  alcohol  ;  the  semicarhazone  has  m.  p. 
210 — 215°  (approx.),  and  is  sparingly  soluble ;  the  oxime,  m.  p. 
151 — 152°,  has  been  obtained  already  by  Dieckmann  (Abstr.,  1900, 
i,  297).  The  ethyl  ester,  b.  p.  148°/9  mm.  or  157°/16  mm.,  is  a  colour¬ 
less  liquid,  giving  a  phenylhydrazone,  m.  p.  77°,  crystallising  from 
dilute  alcohol  in  yellow  needles,  and  a  semicarhazone,  m.  p.  118°, 
forming  colourless  leaflets  from  warm  water.  Under  the  influence  of 
sodium  ethoxide,  ethyl  a-ketoadipate  undergoes  lactonisation,  forming 

4  CO„Et •  [CH2]3’ CO(C02Et) • 

the  substance  - C0>C0 

1911,  i,  709). 


(compare  Abstr., 
T.  A.  H. 


Citrophosphate  Solutions.  Ugo  Pratolongo  (Atti  R.  Accad. 
Lined,  1912,  [v],  21,  i,  363 — 364). — A  reply  to  Quartaroli  (this  vol.,  i, 
238).  R.  V.  S. 

Condensation  by  means  of  Ultraviolet  Light.  Richard 
Pribram  and  Adolf  Franke  ( Monatsh .,  1912,  33,  415 — 439). — The 
authors  have  confirmed  their  previous  conclusion  (Abstr.,  1911,  i,  420) 
that  purified  formaldehyde  in  aqueous  solution  when  exposed  to 
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ultraviolet  light  yields  glycollaldehyde,  the  identity  of  which  was 
proved  by  reducing  it  to  ethylene  glycol  by  means  of  aluminium 
amalgam.  Control  experiments  showed  that  ethylene  glycol  is  not 
produced  in  this  manner  in  a  solution  of  formaldehyde  which  has  not 
been  exposed  to  ultraviolet  light.  In  addition  higher  condensation 
products  are  formed  together  with  formic  acid.  The  oxygen  necessary 
for  the  production  of  the  latter  compound  is  not  obtained  from  the 
water  present,  since  the  latter,  under  the  experimental  conditions 
chosen,  is  shown  to  suffer  no  decompositiom ;  neither  can  it  come  from 
the  air,  since  formic  acid  is  still  produced  when  air  is  completely 
excluded.  It  appears  probable  that  a  type  of  Cannizzaro  reaction 
occurs,  in  which  formaldehyde,  under  the  influence  of  ultraviolet  light, 
becomes  decomposed  into  formic  acid  and  methyl  alcohol.  The  presence 
of  the  latter  could  not  be  proved,  possibly  owing  to  its  reconversion 
into  formaldehyde  with  liberation  of  hydrogen,  which,  however,  is  only 
partly  evolved. 

The  condensation  of  formaldehyde  is  accompanied  by  slight  decom¬ 
position,  whereby  carbon  dioxide,  carbon  monoxide,  hydrogen,  and 
methane  are  formed.  H.  W. 

The  Polymerisation  of  Certain  Aldehydes  of  the  Series 
CnH2nO.  Adolf  Frankk  and  Hermann  Wozelka  (Monatsh.,  1912, 
33,  349 — 362). — The  polymerisation  products  of  n-butaldehyde, 
heptaldehyde,  and  of  the  so-called  i-valeraldehyde  have  been  studied. 

When  cooled  dry  hydrogen  chloride  is  passed  into  n-butaldehyde 
cooled  to  -  20°  until  the  temperature  begins  to  rise,  the  aldehyde, 
after  some  time,  becomes  viscous  and  deposits  slender  needles  of  n -meta- 
butaldehyde,  which  can  be  separated  from  the  oily  n -parabutaldehyde. 
The  latter,  on  distillation,  leaves  a  small  residue  of  aldehyde  resin,  and 
is  obtained  as  a  colourless  oil,  b.  p.  105 — 108°/12  mm.,  which  does  not 
solidify  at  —  20°.  When  distilled  under  ordinary  pressure,  it  yields 
the  unimolecular  aldehyde  and  aldehyde  resin.  Its  molecular  weight, 
determined  in  benzene  solution  and  also  by  the  Bleier-Kohn  method, 
corresponds  with  the  formula  (C4H80)3.  When  treated  with  a  minute 
quantity  of  sulphuric  acid  and  distilled,  it  yields  the  unimolecular 
aldehyde,  together  with  a  small  quantity  of  an  oil,  b.  p.  166 — 176°, 
M.W.  117°  (compare  Gorrhan,  Abstr.,  1905,  i,  171,).  Depoly¬ 
merisation  is  more  readily  accomplished  by  the  use  of  a  trace  of 
hydrochloric  acid.  n-Metabutaldehyde  separates  from  ether  in  long 
needles,  m.  p.  173°.  It  is  stable  at  ordinary  temperatures  and  sub¬ 
limes  at  150°.  Determination  of  its  molecular  weight  in  benzene 
solution  gives  values  intermediate  between  those  required  by  the 
formulae  (C4H80)3  and  (C4H80)4.  When  heated  at  200°,  it  forms  the 
unimolecular  aldehyde  and  its  condensation  products.  Depolymerisa¬ 
tion  occurs  more  readily  in  the  presence  of  a  trace  of  acid. 

Polymerisation  of  w-butaldehyde  could  also  be  brought  about  by 
sulphuric  acid. 

Heptaldehyde,  when  similarly  treated,  gives  a  small  quantity  of 
crystals  of  metaheptaldehyde,  and  an  oil  which,  on  distillation  under 
diminished  pressure,  yields  unchanged  heptaldehyde,  a  fraction  of 
indefinite  b.  p paraheptaldehyde,  b.  p.  200 — 203°/12  mm.,  and  aide- 
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hyde  resin.  Paraheptaldehyde  is  a  colourless,  viscous  liquid,  which, 
when  cooled,  solidities  to  a  fat-like  mass,  m.  p.  20°.  When  pre¬ 
served  for  some  time  or  distilled,  it  yields  unimolecular  heptaldehyde 
and  its  condensation  products  as  well  as  aldehyde  resin.  The  mole¬ 
cular  weight,  determined  in  benzene  solution,  agreed  with  the  formula 
C21H4203.  Concentrated  hydrochloric  acid  caused  complete  depolymeri¬ 
sation  into  the  unimolecular  aldehyde.  Metaheptaldehyde  forms  long, 
silky  needles,  m.  p.  140°.  For  its  molecular  weight  in  benzene  solu¬ 
tion,  values  were  found  intermediate  between  those  required  by  the 
formulae  (C7H140)3  and  (C7H140)4.  Depolymerisation  occurs  at  200°. 

i-Valeraldehyde,  a  mixture  of  i-propylacetaldehyde  and  active 
methylethylacetaldehyde,  obtained  by  the  oxidation  of  commercial  active 
amyl  alcohol,  has  a  4-  3’60o  (l  —  100).  When  treated  as  above  with 
hydrogen  chloride,  polymerisation  occurs,  but  without  formation  of 
metavaleraldehyde.  The  oily  product  yields  mainly  paravaleraldehyde, 
b.  p.  122 — 124°/10  mm.,  and  aldehyde  resin.  The  former  is  a  colour¬ 
less  oil,  which  solidifies  below  -  5°.  Its  molecular  weight,  determined 
in  benzene  solution,  corresponds  with  the  formula  C15H30O3.  Depoly¬ 
merisation  is  readily  effected  by  concentrated  sulphuric  acid,  only  a 
small  quantity  of  resin  being  simultaneously  formed. 

Attempts  were  made  to  separate  the  two  aldehydes  by  taking 
advantage  of  a  possible  difference  in  their  velocities  of  polymerisation 
under  the  influence  of  hydrogen  chloride.  In  these  circumstances, 
i-valeraldehyde,  aD  +3  '60°,  yields  an  unpolymerised  aldehyde, 
aD  + 1  '23°.  The  polymerised  portion  was,  however,  found  to  be 
inactive,  but  on  depolymerisation  by  means  of  a  trace  of  hydrochloric 
acid  gave  a  unimolecular  aldehyde,  aD  +1‘78°,  which  became  inactive 
when  preserved  during  six  weeks  in  a  vacuum.  A  second  portion  of 
the  polymerised  aldehyde  was  similarly  preserved,  and,  after  distilla¬ 
tion,  was  also  found  to  be  inactive.  Depolymerisation,  however, 
yielded  an  active  unimolecular  aldehyde,  aD  -  0‘66°.  This  activity 
disappeared  after  fourteen  days.  A  specimen  of  paravaleraldehyde 
was  preserved  during  eight  months,  at  the  end  of  which  it  had  become 
partly  depolymerised.  Both  polymerised  and  depolymerised  aldehyde 
are  inactive,  but  depolymerisation  of  the  former  by  means  of  concen¬ 
trated  sulphuric  acid  gives  a  unimolecular  aldehyde,  aD  4-  0T°. 

H.  W. 

Preparation  of  Methyleneacetone  [Aa-Buten -y-one]  and  its 
Derivatives.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
242612). — b.a-Buten-y-one,  COMe'CHICH2,  a  colourless  liquid,  b.  p.  80° 
with  unpleasant  odour  and  of  therapeutic  value,  is  prepared  either  by 
distilling  /?-acetylacrylic  acid,  COMe,CH!CH,C02H,  at  80 — 120°,  or 
by  heating  it  with  water  under  pressure.  In  a  similar  manner 
(3-methylacetylacrylic  acid,  COMe*CMeICH*C02H  (prepared  by 
elimination  of  hydrogen  bromide  from  bromomethyl-lsevulic  acid, 
CHg'CO'CBrMe’CHg’COgH),  on  distillation  furnishes  methylene-ethyl  - 
methyl  ketone  [ (3-methyl- &a-buten-y -one ],  COMe*CMeICH2,  a  colourless 
oil,  with  similar  properties  and  b.  p.  96°.  F.  M.  G.  M. 

Syntheses  Starting  from  Butyrone.  Gaetan  Amouroux  and 
Marcel  Murat  (Gampt.  rend.,  1912,  154,  992 — 994). — Pure 
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butyrone  bas  b.  p.  144 — 145°/760  mm.,  D°  0 *8 1 95,  nD  1414.  When 
treated  with  magnesium  t.soamyl  bromide,  it  yields  dipropylisoamyl- 
carbinol,  b.  p.  114 — 116°/17  mm.,  D°  0*8548,  D19  0*8388,  nD  1*443  ; 
when  the  carbinol  is  passed  over  alumina  at  300°,  the  unsaturated 
hydrocarbon,  C12H24,  b.  p.  190 — 191°/760  mm.,  is  obtained.  The 
corresponding  saturated  hydrocarbon ,  C12H26,  obtained  by  the  catalytic 
method  has  b.  p.  189°/760  mm.,  D14  0*7538. 

Butyrone  and  magnesium  isobutyl  chloride  react,  giving  a  20%  yield 
of  dipropyl'isobutylcarbinol,  b.  p.  112 — 114°/20  mm.,  D°  0*8577,  D14 
0*8445,  nD  1  *439  ;  the  unsaturated  hydrocarbon,  CUH20,  has  b.  p. 
180— 183°/760  mm. 

Butyrone  and  magnesium  phenyl  bromide  yield  phenyldipropyl- 
carbinol,  b.  p.  134°/26  mm.,  D°  0*9589,  D15  0*9470,  nD  1*516;  the 
acetate  has  b.  p.  160°/ 19  mm.  (slight  decomp.).  Phenylpropylbutylene 
has  b.  p.  228°/760  mm.,  and  yields  a  nitrosochlonde,  m.  p.  112°  (decomp.). 

Benzyldipropylcarbinol,  b.  p.  161 — 163°/30  mm.,  D°  0*9506, 
«D  1*513,  forms  an  unsaturated  hydrocarbon,  C14H20,  b.  p. 
246 — 248°/760  mm.,  D19  0*902  ( nitrosochloride ,  m.  p.  115°);  hydro¬ 
genation  in  presence  of  nickel  gives  B-benzylheptane,  b.  p. 
241 — 243°/756  mm.,  D14  0*854.  Magnesium  cyclohexyl  chloride  and 
butyrone  furnish  cy clohexyldipropylcarbinol,  b.^p.  128 — 130°/11  mm., 
D°  0*9157,  D19  0*9025,  «n  1*469.  The  unsaturated  hydrocarbon, 
C13H25,  b.  p.  226 — 228°/755  mm.,  D21  0*8441,  gives  a  nitrosochloride , 
m.  p.  110°  (decomp.),  and  on  hydrogenation  yields  8-cyclo hexylheptane, 
b.  p.  228°/760  mm.  W?0.  W. 

Reduction  of  /?-Diketones.  Edouard  Bauer  ( Compt .  rend., 
1912,  154,  1092 — 1094). — Acetylacetone  (60  grams)  may  be  reduced 
to  $S-dihydroxypentane  by  treatment  with  absolute  alcohol  (450 
grams)  and  sodium  (100  grams)  until  the  latter  is  dissolved.  Under 
these  conditions  benzoylacetone  gives  the  aldol,  OH>CMe2'CH2Ac, 
together  with  y- hydroxy -a-phenylbutane  and  the  corresponding  glycol. 
Dibenzoylmethane  likewise  yields  a-hydroxy-y3y-diphenylpropane  and 
a  product,  b.  p.  199 — 202°/13  mm.,  containing  C  84*4,  H  7*27%. 

W.  O.  W. 

Compounds  of  Carbohydrate  Derivatives  with  Magnesium 
Methyl  Iodide  Emil  Fischer  and  Kurt  Hess  ( Ber .,  1912,  45, 
912 — 915). — Acetobromoglucose  reacts  with  magnesium  methyl  iodide, 
forming  a  colourless,  amorphous  insoluble  additive  product, 
C14H1909Br,2MgCH3I. 

Water  decomposes  it  with  the  formation  of  acetobromoglucose ; 
alcohols,  for  example,  methyl  alcohol,  give  rises  to  methyl  glucoside. 
Penta-acetylglucose,  tetra-acetylglucose,  and  tetra-acetyl  methyl- 
glucoside  also  form  similar  additive  products  with  two  molecules  of 
magnesium  methyl  iodide.  E.  F.  A. 

Esters  and  Amides  of  Phosphoric  Acid.  III.  Dihydroxy- 
acetone- and  Lsevulose-phosphoric  Acids.  Kurt  Langheld  {Ber., 
1912,  45,  1125 — 1127). — Dihydroxyacetone  dissolved  in  water  was 
evaporated  in  a  vacuum  to  a  syrup  and  treated  with  ethyl  metaphosphate 
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(less  than  1  mol.).  On  cooling,  the  mixture  solidified  to  a  white  mass, 
which  was  treated  with  chloroform  to  remove  unchanged  ester,  and  the 
residue  dissolved  in  water  and  neutralised  with  barium  hydroxide. 
After  filtering  ofE  any  barium  phosphate,  alcohol  was  added,  and  the 
barium  dihydroxyacetone-phosphate  separated  as  a  white,  amorphous 
compound,  (C3H506PBa,  which  became  crystalline  after  a  time.  The 
salt  reduced  Fehling’s  solution  and  silver  nitrate,  and  gave  with 
phenylhydrazine  an  osazone  containing  phosphorus  and  melting  at  143°. 

Barium  laevulose-phosphate,  C6Hn09PBa,H20,  was  obtained  from 
lsevulose  in  a  similar  manner.  It  was  a  crystalline  compound,  reduced 
Fehling’s  solution  on  warming,  and  yielded  a  phenylosazone, 
Ci8H2807N4P,  melting  at  158°.  These  salts  appear  to  be  different  from 
those  obtained  by  Neuberg  (Abstr.,  1910,  i,  610),  in  that  the  salts  are 
crystalline  and  form  osazones.  Barium  salts  corresponding  with 
diphosphoric  esters  of  dihydroxy  acetone  and  lsevulose  were  obtained 
when  excess  of  ethyl  metaphosphate  was  employed. 

Analysis  of  the  lsevulose  compound  agreed  with  the  composition 
C6H10O12P2Ba2,H2O.  W.  J.  Y. 

Crystallographic  Notes  on  Inosite,  Potassium  Nitrate,  and 
Carbamide  Nitrate.  Thomas  Yipond  Barker  {Min.  Mag.,  1912,  10, 
207 — 216). — New  crystal-forms  are  noted  on  inosite,  and  a  new 
orientation  of  the  crystals  is  suggested.  The  rhombohedral  modifica¬ 
tion  of  potassium  nitrate  fails  to  give  a  parallel  growth  on  calcite. 

Carbamide  nitrate  has  the  ratios  a  :b  :c  —  0*9965  : 1  :  0-9142  ; 
/3  =  75°2|'.  Crystals  of  the  salt  immersed  in  a  saturated  solution 
show  marked  differences  in  relief  under  the  microscope,  since  the 
refractive  index  a  is  approximately  the  same  as  that  of  the  liquid, 
whilst  y  is  considerably  higher.  L.  J.  S. 

Cellulose.  III.  Xyloidins.  H.  Jentgen  (Zeitsch.  angew.  Chem., 
1912,  25,  944 — 947). — It  is  proposed  to  classify  under  the  group 
name  “  xyloidins/'  all  substances  formed  by  dissolving  cellulose  in 
nitric  acid  which  are  precipitated  as  amorphous  masses  from  these 
solutions  by  water. 

An  account  is  given  of  a  number  of  experiments  dealing  with  the 
behaviour  of  different  forms  of  cellulose  (cotton  wool,  cotton  waste, 
etc.)  towards  nitric  acid  of  densities  varying  from  1*460  to  1*500. 

The  solution  which  first  results  from  the  action  of  nitric  acid  on 
cellulose  is  fairly  viscous,  but  within  twenty-four  hours  the  viscosity 
falls,  until  it  is  about  equal  to  that  of  water.  In  no  case  was  it  found 
possible  to  completely  dissolve  the  cellulose  in  nitric  acid  ;  a  few  fibres 
always  remained  undissolved. 

The  results  recorded  show  that  the  percentage  of  nitrogen  in  the 
product  increases  as  the  strength  of  the  nitric  acid  employed  in  its 
preparation  becomes  greater,  ranging  from  6*2%  to  11*0%.  Similarly, 
the  xyloidin  becomes  more  readily  soluble  as  the  strength  of  the  nitric 
acid  is  increased ;  thus,  the  nitrate  obtained  by  the  action  of  nitric 
acid  (D  1*465)  on  cellulose  is  not  affected  by  cold  glacial  acetic  acid, 
but  dissolves  in  the  hot  solvent,  separating  from  the  solution  again 
when  cold,  whilst  the  nitrate  resulting  from  the  action  of  nitric  acid 
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(D  1‘470)  swells  up  when  brought  into  contact  with  cold  glacial  acetic 
acid,  dissolves  in  the  solvent  when  heated,  and  does  not  separate  from 
the  solution  when  cold.  The  products  of  the  action  of  nitric  acid  of 
higher  concentrations  are  readily  soluble  in  acetic  acid  and  acetic 
anhydride,  whilst  the  higher  nitrated  products  are  soluble  in  most 
solvents. 

The  xyloidins  decompose  at  196 — 197°,  and  burn  quite  quietly  when 
ignited ;  they  contain  from  2*5  to  4‘0%  of  hygroscopic  water,  and, 
unlike  collodion  wool,  become  yellow  to  greenish-yellow  when  treated 
with  potassium  iodide.  The  xyloidins  also  differ  from  gun-cotton  and 
collodion  wool,  in  that  they  are  much  more  readily  attacked  by  hydro¬ 
chloric  acid,  being  converted  in  a  few  hours  into  acid-celluloses. 

W.  H.  G. 

Mirror  Image  Isomerism  with  Chromium  Compounds. 
II.  Alfbed  Werner  ( Ber .,  1912,  45,  865 — 869.  Compare  Abstr., 
1911,  i,  951). — The  author  has  succeeded  in  resolving  triethylene- 
diaminechromium  salts  into  their  optically  active  isomerides.  Resolu¬ 
tion  by  means  of  the  tartrates,  chloride  and  bromide  tartrates,  bromo- 
camphorsulphonates,  or  camphorsulphonates  was  not  successful,  since 
the  aqueous  solutions  of  the  salts  are  so  sensitive  that  they  undergo 
change  even  on  evaporation  ;  as  a  rule,  the  yellow  colour  changes  to 
violet,  and  triethylenediamine  salts  can  no  longer  be  obtained  from 
the  solution. 

The  salts  formed  with  nitrocamphor,  and  which  the  author  designates 
as  camphornitronates,  were  found  to  resolve  readily  into  their  optical 
isomerides,  G?-triethylenediaminecbromium  rf-camphornitronate  being 
very  sparingly  soluble  in  water,  whilst  the  corresponding  eW-isomeride 
is  readily  soluble.  No  partial  racemate  is  formed  between  the 
isomerides. 

The  resolution  is  carried  out  as  follows  :  To  a  solution  of  6  grams  of 
triethylenediaminechromium  chloride,  [Or  en3]Cl3,3|H20,  in  20  c.c.  of 
water  is  added  a  solution  of  6  grams  of  sodium  d!-camphornitronate  in 
15  c.c.  of  water.  The  sparingly  soluble  d-trielhylenediaminechromium 
d-camphornitronate  immediately  separates  as  a  light  yellow,  powdery 
precipitate.  After  collecting  the  precipitate,  further  addition  of 
sodium  camphornitronate  to  the  mother  liquor  produces,  after  two 
hours,  another  crop  of  small,  yellow  crystals.  The  mother  liquor 
then  contains  the  ^-triethylenediaminechromium  eZ-camphorsulphonate. 

d- Triethylenediaminechromium  iodide ,  [Or  en3]I3,H20,  is  obtained  by 
triturating  a  thin  aqueous  paste  of  the  <7-camphornitronate  with 
sufficient  solid  sodium  iodide  to  cause  it  to  set  to  a  dark  yellow 
mass.  After  washing  this  mass  with  a  little  water,  alcohol  and  ether, 
it  can  be  purified  by  re-precipitation  from  a  concentrated  aqueous 
solution  of  sodium  iodide.  It  forms  golden-yellow,  flat,  glistening 
crystals,  and  has  [a]D  +60°,  [M]D  +378-67°.  The  \-iodide , 

[Or  en3]I3,H20, 

:s  obtained  from  the  mother  liquor  from  the  eW-camphornitronate  as 
follows :  The  addition  of  5  grams  of  sodium  iodide  to  the  mother 
liquor  gives  a  precipitate  of  an  inactive  iodide  ;  after  collecting  this, 
the  further  addition  of  8  grams  of  sodium  iodide  precipitates  the  aetiev 
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Z-iodide,  which  resembles  the  d-isomeride  in  appearance ;  [a]D  -  60°, 
[M]d  -378-67°. 

The  d- thiocyanate,  [Cr  en3](SCN)3,H20,  was  obtained  from  a  concen¬ 
trated  solution  of  the  ^-iodide  by  precipitation  with  solid  potassium 
thiocyanate.  It  is  a  yellow,  crystalline  powder,  and  has  [a]D  +78°, 
[M]d  +33072°.  The  \-thiocyanate,  [Cr  en3](SCN)3,H20,  was  prepared 
similarly,  from  the  Z-iodide,  and  has  [a]D  —80°,  [M]D  -  339‘2°. 

The  racemic  iodides  and  thiocyanates  have  the  same  composition  as 
the  active  isomerides.  T.  S.  P. 

Mirror-Image  Isomerism  with  Rhodium  Compounds.  I. 
Alfred  Werner  ( Ber .,  1912,  45,  1228 — 1236). — The  similarity 
between  the  compounds  of  rhodium  and  cobalt  (compare  Abstr.,  1906, 
i,  450)  would  indicate  that  triethylenediaminerhodium  salts  should 
form  optical  isomerides,  as  is  the  case  with  the  corresponding  cobalt 
compounds  (this  vol.,  i,  166).  As  a- matter  of  fact  the  author  has 
been  successful  in  carrying  out  the  resolution  of  the  rhodium  salts. 
Starting  with  triethylenediaminerhodium  chloride,  it  was  found  that 
by  precipitation  with  sodium  camphornitronate  (compare  preceding 
abstract)  the  sparingly  soluble  ^-triethylenediaminerhodium  camphor¬ 
nitronate  was  obtained,  the  d-isomeride  remaining  in  solution.  An 
alternative  method  of  resolution  was  to  prepare  a  solution  of  the 
chloride  tartrate  from  the  chloride  by  interaction  with  silver  tartrate. 
On  concentration,  the  ^-triethylenediaminerhodium  chloride  tartrate 
first  separated  in  transparent,  glistening  crystals,  the  corresponding 
d-isomeride  separating  later  as  non-transparent,  fibrous  crystals. 
From  the  above  compounds  the  various  active  salts  could  be 
obtained. 

The  active  isomerides  are  very  stable ;  their  aqueous  solutions  can 
be  evaporated  down  without  loss  of  activity.  They  are  also  quite 
stable  towards  acids.  It  is  noteworthy  that  the  rotatory  power  of 
the  rhodium  compounds  is  of  the  opposite  sign  to  that  of  the  cobalt 
and  chromium  compounds,  and  from  a  consideration  of  the  various 
active  compounds  which  have  been  prepared,  the  author  draws  the 
conclusion  that  those  asymmetric  isomerides  have  corresponding  con¬ 
figurations  which  give  the  more  sparingly  soluble  salts  with  the  same 
active  acid.  Cobalt  and  chromium  give  sparingly  soluble  <2-isomerides, 
whilst  rhodium  gives  sparingly  soluble  ^-isomerides,  so  that  rhodium 
has  an  optical  effect  exactly  opposite  to  that  of  cobalt  and  chromium. 
Comparison  of  the  rotatory  powers  of  the  triethylenediamine-rhodium 
and  -chromium  salts  shows  that  they  are  of  the  same  order ;  the 
rotation  dispersion  of  rhodium  salts  is,  however,  very  small,  so  that 
white  light  can  be  used  in  the  optical  measurements. 

The  present  results,  together  with  those  previously  obtained,  indicate 
that  the  nature  of  the  central  atom  is  of  decisive  importance  in 
determining  the  direction  of  rotation. 

Triethylenediaminerhodium  chloride,  YClg,2^H20,  where  Y  =  [Rh  en3], 
was  obtained  in  the  impure  condition  by  the  interaction  of  45  grams 
of  ethylenediamine  monohydrate  with  100  grams  of  sodium  rhodi- 
chloride.  Repeated  crystallisation  from  water  does  not  free  it  from 
sodium  chloride,  with  which  it  is  isomorphous.  The  pure  chloride  is 


ORGANIC  CHEMISTRY. 


i.  419 


obtained  from  the  iodide  by  shaking  a  solution  with  excess  of  freshly 
precipitated  silver  chloride.  It  forms  transparent,  cubical  crystals  or 
small,  glistening  needles,  and  loses  2jH20  at  120°.  The  iodide, 
YIs,^H20,  was  prepared  from  the  impure  chloride  by  precipitation 
with  sodium  iodide,  and  crystallises  in  transparent,  rhombohedral 
crystals. 

1  -Triethylenediaminerhodium  camphomitronate  was  obtained  as  a 
sparingly  soluble  precipitate  by  the  interaction  of  5  grams  of  the 
chloride  with  4  grams  of  sodium  camphomitronate  in  aqueous  solution. 
When  rubbed  to  a  thin  paste  with  water  and  solid  sodium  iodide, 
the  1  -iodide,  YI3,|H20,  separated,  and  could  be  extracted  with  water 
and  recrystallised.  It  crystallises  in  small,  glistening  cubes,  and  has 
[a]D  -  50°,  [M]d  -  336*5°. 

When  the  mother  liquor  from  the  Z-camphornitronate  was  precipi¬ 
tated  with  sodium  iodide,  a  white  precipitate,  containing  chiefly 
inactive  iodide,  was  formed.'  The  filtrate  from  this  precipitate  was 
evaporated  almost  to  dryness  on  the  water-bath,  and  the  residue 
extracted  with  boiling  alcohol  to  remove  sodium  camphomitronate. 
The  product  remaining  was  dissolved  in  water  and  the  solution 
precipitated  with  solid  sodium  iodide,  whereby  the  pure  d -iodide, 
YIS,  JHoO,  was  obtained  in  cubical, effl orescent  crystals,  having  [a]D  +  48° 
and  [M]d  +323°;  [a]c  +40°,  [M]c  +269*2°. 

The  1  -chloride  d -tartrate,  YC1(04H406),5H20,  was  obtained  from  the 
r-chloride  and  silver  cZ-tartrate  in  the  way  already  indicated,  as  was 
also  the  d -chloride  d-tartrate,  YC1(C4H406),4H20.  The  former 
crystallises  in  transparent,  well-defined  cubes,  and  has  [a]D  -  50°, 
[M]d  -  278*25° ;  the  latter  deposits  in  the  form  of  spherical  crusts, 
and  has  [a]D  +  44°  and  [M]„  244*86°.  The  ^-iodide  is  readily  obtained 
from  the  ^-chloride  d-tartrate  by  precipitation  with  sodium  iodide,  as 
also  is  the  d-iodide  from  the  d-chloride  d-tartrate ;  in  the  latter  case, 
however,  fractional  precipitation  must  be  resorted  to,  since  the  inactive 
iodide  is  first  deposited. 

The  l-chloride,  YC13,2^H20,  was  prepared  from  the  ^-iodide  by  a 
method  similar  to  that  used  for  obtaining  the  pure  inactive  chloride. 
It  crystallises  in  long,  white,  efflorescent  needles,  and  has  [a]D  -  80°, 
[M]d  —  347*6°.  The  d-chloride  forms  similar  crystals,  and  has  a]D  +  78°, 
[M]d  +338*9°.  The  \- thiocyanate,  Y(SCN)3,  was  obtained  from  the 
iodide  by  double  decomposition  with  potassium  thiocyanate.  It  forms 
large,  dull,  lancet-shaped  crystals,  and  has  [a]D  -  72°,  [M]D  -  329°. 
The  d -thiocyanate  is  similar,  and  has  [ajD  +74°,  [M]D  +338°. 

T.  S.  P. 

Crystallography  of  Some  New  Organic  Compounds. 
Edoakdo  Billows  ( Zeitsch .  Kryst.  Min.,  1912,  50,  504 — 509;  from 
Riv.  Min.  Crist.  Ital.,  1909,  39,  3 — 20). — The  compounds  of 

hexamethylenetetramine  examined  were  prepared  by  G.  A.  Barbieri. 
MgI2,2C6N4H12,9H20,  monoclinic,  a:b  :c  =  0*8802  : 1  : 0*4951  ; 
/3  =  90°T.  Mg(NO3)2,2C6N4H12,10H2O,  orthorhombic,  a:b:c— 

0*8261  :  1  :  0*4813.  Mn(NO8)2,2C6N4H12,10H2O,  orthorhombic, 

a  :b  :  c  =  0*8388  :  1  :  0*4894.  2Mg(N02)2,3C6N4H12,25H20,  triclinic, 

a  :  6  :  c  =  0*8461  :1  :  0*8460;  a-126°5r,  £  =  49°10',  y=121°15'. 
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MgCl2,2C6N4H12,9H20,  triclinic,  a:b:c  =  0*8321  :  1  :  0*8573  ;  a  = 
125°43',  /3  =  50°21',  y=123°56'.  MgBr9,2CflN4H12,9H20,  monoolinie, 

a:b  :c  —  0*9022  : 1 :  0*511 1  ;  £  =  90°40'.  "  Mg(CNS)2,2C6N4H12,9H20, 
triclinic,  a  :b  :  c  =  0*9342  : 1  :  0*9233  ;  a=134°12',  /3=47°4’ 

y  =  120°56'.  Mn(CNS)2,2C6N4H12,4H20,  tetragonal,  a  :  c=  1  :  1*0366. 
Co(CNS)2,C6N4H12,4H20,  triclinic,  a  :  b  :  c  =  1*4232  : 1 :  1*6034 ; 
a=  128°23',  (3  =  31°6',  y  =  123°33'.  Ni(CNS)2,C6N4H12,4H20,  triclinic. 
Mixed  crystals  of  the  last  two  compounds  are  also  triclinic. 

Fe(CNS)2,C6N4H12,4H20,  triclinic,  a  :  b  :  c=  1*4012  : 1  :  1*5723  ; 
a=  124°57',  /3  =  29°54',  y  =  121°36'.  Er(NO3)8,2C6N4H12,10H2O, 

monoclinic  a:b:  c  =  1*1501  : 1  :  1*4892  ;  /3=123°0'. 

Nd(N03)3,2C6N4H12,8H20, 

monoclinic,  a:  b  :  c  —  0*7336  : 1  :  0*4329  ;  /3=  122°30|'. 

NdCl3,2CfiN4H12,14H20,  triclinic.  L.  J.  S. 

Walden’s  Inversion.  Einar  Biilmann  (Annalen,  1912,  388, 
330 — 344). — A  theoretical  paper  in  which  the  author  points  out  that 
the  explanations  of  Walden’s  inversion,  recently  advanced  by  Fischer 
(Abstr.,  1911,  i,  418)  and  by  Werner  (ibid.,  424),  and  regarded  by 
these  authors  as  very  similar  to  one  another,  are  in  reality  so  different 
that  Fischer’s  explanation  is  not  an  explanation,  whilst  Werner’s 
hypothesis  presents  a  conception  of  the  mechanism  of  the  change 
which  opens  up  entirely  new  possibilities. 

The  author’s  objections  to  Fischer’s  explanation  are  twofold.  Taking 
as  an  example  the  reaction  between  ammonia  and  a-bromopropionic 
acid,  the  explanation  requires  the  splitting  of  the  ammonia  into 
hydrogen  and  the  amino-group,  and  is,  therefore,  inapplicable  in  the 
case  of  the  reaction  between  an  organic  halogen  compound  and  a 
tertiary  amine.  The  second  objection  is  connected  with  the  move¬ 
ments  of  the  other  atoms  or  groups  in  the  molecule  after  the  bromine 
atom  has  been  loosened  ;  if  one  of  these  atoms  or  groups  moves  into 
the  place  previously  occupied  by  the  halogen  atom,  the  efEect  can  be, 
in  the  author’s  opinion,  at  most  racemisation,  not  inversion.  C.  S. 

The  Condensation  Products  of  Choral  with  Acid  Amides. 
Franz  Feist  ( Ber .,  1912,  45,  945 — 962). — Anhydrochloralurethane 
and  its  analogues  are  shown  to  have  an  ether-like  structure, 
0[CH(CC13)-NH-C0X]2, 

instead  of  the  structure  CCI^CHIN'COX,  previously  accepted  (com¬ 
pare  Moscheles,  Abstr.,  1891,  1003  ;  Hantzsch,  Abstr.,  1894,  i,  363; 
Diels  and  Seib,  Abstr.,  1909,  i,  885;  Diels  and  Gukassianz,  Abstr., 
1911,  i,  24).  The  new  formula  contains  two  asymmetric  carbon  atoms, 
and  so  in  the  formation  of  these  substances,  meso-  and  racemic  iso- 
merides  may  be  expected  ;  isomerides  have  in  some  cases  been  isolated. 
The  substances  are  neutral,  very  stable  towards  acids  and  towards 
potassium  permanganate,  sensitive  towards  alkalis,  and  frequently 
distillable  without  decomposition.  The  addition  reaction  of  anhydro¬ 
chloralurethane  with  sodium  alcoholate  (Diels  and  Seib,  loc.  cit.)  is 
in  reality  a  scission  : 

CClg'CH'NH'COoEt  CCl3-CH(0Me)*NH-C02Et 

>0  "  +  NaOMe  — *  + 

CCl3*CH*NH*C02Et  CCl3-CH(0Na)*NH-C02Et. 
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Chloralurethane,  CCl3*CH(0H),NH,C02Et,  is  converted  into 
anhydrochloralurethane  by  treatment  with  cold  sodium  hydroxide 
solution  and  acetic  anhydride ;  the  product  has  m.  p.  149 — 150°,  but 
is  very  easily  converted  by  acids  into  an  isom&'ide,  m.  p.  161 — 162°; 
the  reverse  change  is  caused  by  sodium  hydroxide.  Anhydrochloral¬ 
urethane  can  be  distilled  (b.  p.  178°/25  mm.,  with  slight  decomp.) ; 
phosphorus  pentachloride  converts  it  into  chloraldiurethane, 
CCl3-CH(NH-C02Et)2, 

m.  p.  172°;  it  does  not  react  with  methyl  sulphate. 

Chloralmethylurethane  (from  chloral  and  methyl  carbamate)  has 
m.  p.  125°;  it  is  dehydrated  similarly  to  the  ethyl  analogue,  giving 
anhydrochloralmethylurethane,  m.  p.  173 — 174°,  b.  p.  222°/18  mm. ;  it 
shows  only  slight  indications  of  isomerisation.  When  treated  with 
sodium  methoxide  solution  the  anhydro-compound  yields  chloralmethyl¬ 
urethane  methyl  ether,  rectangular  plates,  m.  p.  67°. 

Chlorali&oamylurethane ,  m.  p.  105 — 106°,  was  dehydrated  to  anhydro- 
chloralisoamylurethane,  needles,  m.  p.  81°,  which  gave  no  indication  of 
isomerism. 

Ghloralmenthylur ethane  was  obtained  from  the  interaction  of  menthyl- 
urethane  and  chloral  in  two  isomeric  forms,  m.  p.  147 — 148°  and 
124 — 125°  respectively  ;  both  forms  are  resolved  into  their  components 
by  heating  in  a  vacuum.  It  was  not  possible  to  obtain  the 
anhydro-compounds. 

Chloralformamide,  CCl3*GH(OH)‘NH'COH,  m.  p.  118°,  obtained  by 
interaction  of  chloral  and  formamide,  is  converted  by  sodium  hydroxide 
solution  and  acetic  anhydride  into  anhydrochloralformamide,  m.  p. 
194'5 — 195°;  the  methyl  ether  of  chloralformamide,  obtained  by  the 
action  of  sodium  methoxide  on  the  anhydro-compound,  forms  prisms, 
m.  p.  139°. 

Chloralacetamide,  m.  p.  158 — 159°,  is  dehydrated  to  anhydrochloral- 
acetamide,  m.  p.  212 — 213°  ;  the  methyl  ether, 

CCls-CH(OMe)-NH-COMe, 

obtained  by  the  action  of  methyl  sulphate  on  chloralacetamide,  and  of 
sodium  methoxide  on  the  anhydro-compound,  has  m.  p.  120°. 

Chloral benzamide,  m.  p.  150°,  by  dehydration  with  sodium  hydroxide 
solution  and  acetic  anhydride  and  subsequent  recrystallisation  from 
alcohol  yields  an  anhydrochloralbenzamide,  m.  p.  199 — 200°,  together 
with  the  ethyl  ether,  CCI3*CH(OEt)’NHBz,  m.  p.  144 — 145°;  the  latter 
is  also  obtainable  from  the  anhydro-compound  with  sodium  ethoxide 
in  the  usual  way.  If  the  crude  anhydride  is  recrystallised  without 
the  use  of  alcohol  there  is  obtained  also  the  acetyl  derivative, 
CC13-CH(OAc)-NHBz, 

m.  p.  151°,  b.  p.  163 — 165°/25  mm.  If  the  dehydration  of  chloral- 
benzamide  is  effected  by  sodium  hydroxide  solution  and  benzovl 
chloride,  the  product  is  a  mixture  of  the  above  anhydro-compound 
with  an  isomeride,  m.  p.  138°,  together  with  benzoylchloralbenzamide , 
CC13*CH(OBz),NIIBz,  needles,  m.  p.  168°.  The  conversion  of  the 
more  fusible  isomeride  into  the  less  fusible  is  difficult  to  complete. 
On  heating  under  reduced  pressure,  the  more  fusible  isomeride  (as  also 
the  other  isomeride  above  its  m.  p.)  forms  chloraldibenzamide, 
CC13*CH(NHBz)2,  colourless  needles,  m.  p.  272° ;  the  easy  formation  of 
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this  substance  is  a  disproof  of  the  structure  previously  assigned  to 
these  anhydro-compotinds.  The  methyl  ether  of  chloral  ben  zarnide 
(m.  p.  105 — 106°,  b.  p.  ca.  200°/22  mm.)  is  obtainable  from  the 
anhydro-compound  with  sodium  methoxide,  and  from  chloral benzamido 
itself  with  methyl  sulphate.  The  ethyl  ether  is  described  above. 

D.  F.  T. 

Derivatives  of  Monoamino-acids.  Picrolonates  of  Glycine,  d- 
Alanine,  and  ^-Leucine.  Emil  Abderhalden  and  Arthur  Weil 
{Zeitsch.  physiol.  Chem.,  1912,  78,  150 — 155). — The  monoamino-acids 
form  sparingly  soluble  picrolonates,  but  these  are  all  so  similar  as  to 
be  useless  for  the  separation  of  mixtures  of  amino-acids. 

Glycine  picrolonate,  which  is  composed  of  2  mols.  of  amino-acid  to 
1  mol.  of  picrolonic  acid,  is  prepared  by  mixing  concentrated  solutions  of 
the  components  at  the  boiling  point  and  heating  for  a  few  minutes. 
It  crystallises  in  lustrous,  orange,  silky,  soft  needles,  m.  p.  208°  (corr. 
decomp.). 

The  corresponding  d -alanine  picrolonate  (2  alanine  +  1  picrolonic 
acid)  has  m.  p.  about  145°  (decomp.).  A  second  compound  (1  alanine 
+  1  picrolonic  acid)  has  m.  p.  215°  (decomp  217°),  [a]‘f  +  1T8°(  +  0740). 

dl -Leucine  picrolonate  (1  leucine  +  1  picrolonic  acid)  crystallises  in 
long,  narrow  prisms  of  greenish-yellow  colour,  which  become  yellow 
when  dried,  and  soften  at  130°,  m.  p.  150°  (decomp.).  E.  F.  A. 

Crystalline  Form  of  Some  Platinothiocyanates.  Edoardo 
Billows  ( Zeitsch .  Kryst.  Min.,  1912,  50,  509 — 510  ;  from  Riv.  Min. 
Crist.  Ital.,  1909,  39,  21 — 26). — The  substances  investigated  were 
prepared  by  A.  Minozzi.  Potassium  platinothiocyanate,  K2Pt(CNS)6, 
hexagonal  holohedral,  a  :  c=  1  :  0*7829.  Potassium  platinothiocyanate 
dihydrate, KgPt(CNS)6,2H20, orthorhombic, a  :b  :c  =  0*6224  : 1  :  0  9712. 
Ammonium  platinothiocyanate,  (NH4)2Pt(ONS)6,  hexagonal  holohedral, 
a  :  c  =  1  :  0*9340.  Sodium  platinothiocyanate,  Na2Pt(CNS)0,2H2O  :  the 
microscopic  crystals  appear  to  be  isomorphous  with  the  corresponding 
potassium  salt.  These  salts  are  isomorphous  with  the  corresponding 
platinoselenocyanates  (following  abstract).  L.  J.  S. 

Crystallography  of  Platinoselenocyanates.  Edoardo  Billows 
{Zeitsch.  Kryst.  Min.,  1912,  50,  494 — 495;  from  Riv.  Alin.  Crist.  Ital., 
1909,  36,  49 — 55). — Potassium  platinoselenocyanate,  K„Pt(CNSe)0, 
orthorhombic  hemimorphic,  a:b  :c  =  0'5989  : 1  :  0’9565.  Potassium 
platinoselenocyanate  dihydrate,  K2Pt(CNSe)6,2H20,  trigonal  scaleno- 
hedral,  p  =  38°3l£'.  Ammonium  platinoselenocyanate,  (NH4)2Pt(CNSe)G, 
orthorhombic,  a  :b:c  =  0'6338  : 1  :  1*0444.  L.  J.  S. 

Preparation  of  Bromo-a-ethylbutyrylcarbamide.  Farben- 
fabriken  vorm.  Friedr.  Bayer  <5i  Co.  (D.K..-P.  243233). — When 
bromo-a-ethylbutyrylisocarbamide  methyl  ether  (this  vol.,  i,  169)  is 
heated  with  concentrated  hydrochloric  acid,  it  evolves  methyl  chloride 
and  is  converted  iuto  bromo-a-ethylbutyrylcarbamide  : 
CEt2Br-CO*NH-C(:NH)*OMe  +  HC1  = 

CEt0Br-CO-NH*CO*NH„  +  CHSC1. 

F.  M.  G.  M. 
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Action  of  Hydroxycarbamide  on  Some  /3-Ketonic  Esters. 
Andre  Meyer  ( Conipt,  rend.,  1912,  154,  989 — 992). — On  adding  ethyl 
acetoacetate  to  an  alcoholic  solution  of  hydroxycarbamide,  a  very 
soluble  additive  compound,  C7H14Or)lSr2,  m.  p.  42 — 43°,  is  obtained, 
together  with  a  compound ,  C7H1204N2,O5H20,  crystallising  in  slender 
needles,  m.  p.  45°.  Ethyl  benzoylacetate  in  the  same  way  gives  by 
condensation  a  compound,  C12H1404N0,  silky  needles,  m.  p.  98 — 99°. 
Ethyl  oxalacetate  furnishes  a  compound,  CgH^OgNg,  occurring  in 
prisms,  m.  p.  77°,  together  with  a  small  quantity  of  the  compound, 
UisHo0Oi3N4,  probably  a  hydrate  of  the  foregoing.  W.  0.  W. 

Electrolytic  Oxidation  of  Organic  Sulphur  Compounds 
Fritz  Ficiiter  and  Walter  Wenk  ( Der .,  1912,  45,  1373 — 1383). — 
The  authors  have  extended  the  observations  of  Fichter  and  Sjostedt 
(Abstr.,  1911,  i,  41).  In  all  the  experiments,  with  two  exceptions,  an 
anode  of  platinum  gauze  was  used  ;  in  some  cases  it  was  not  absolutely 
necessary  to  use  a  diaphragm.  Except  where  stated  the  solvent  used 
was  a  mixture  of  glacial  acetic  acid  and  concentrated  hydrochloric  acid, 

At  15 — 20°  ethyl  thiocyanate  is  oxidised  to  ethanesulphonic  acid. 
At  2°,  using  a  current  density  ( C.D .)  of  0'02  ampere  per  sq.  cm., 
thiocarbamide  is  oxidised  in  hydrochloric  acid  solution  to  the  compound 
S2[C(NH)*NH2]2  (compare  Maly,  Abstr.,  1890,  1399  ;  Storch,  Abstr., 
1891,  548),  for  which  the  authors  adopt  the  name  formamidine 
disulphide  (compare  Hector,  Abstr.,  1892,  292).  After  electrolysis, 
the  nitrate  is  readily  precipitated  from  the  solution  by  the  addition 
of  potassium  nitrate. 

Formamidine  disulphide  sulphate ,  C2H0N4S2,H2SO4,  is  similarly 
obtained  from  thiocarbamide  in  sulphuric  acid  (2 A)  solution,  using  a 
C.D.  of  O’Ol  ampere  per  sq.  cm.  In  hydrobromie  acid  solution  the 
corresponding  hydrobromide  (compare  MacGowan,  Trans.,  1887,  51, 
378)  is  obtained. 

Ethyl  sulphide  behaves  similarly  to  phenyl  sulphide  (Fichter  and 
Sjostedt,  loc.  cit.),  ethyl  sulphoxide  being  first  formed,  and  then  ethyl- 
sulphone.  For  the  preparation  of  the  sulphone  it  is  best  first  to  isolate 
the  sulphoxide. 

o-Nitrobenzyl  sulphide  is  readily  oxidised  to  the  sulphoxide.  The 
oxidation  takes  place  best  in  glacial  acetic  acid-hydrochloric  acid 
solution  at  70 — 75c,  using  a  C.D.  of  0  06  ampere  per  sq.  cm.  If  the 
temperature  is  raised  to  100°,  o-nitrobenzyl  disulphoxide  is  produced  ; 
it  is  probable  that  the  disulphide  is  first  formed  from  the  sulphoxide 
(compare  Smythe,  Trans.,  1909,  95,  349),  and  then  oxidised  to  the 
disulphoxide.  The  production  of  sulphoxide  also  takes  place  when 
the  hydrochloric  acid  is  replaced  by  phosphoric  or  nitric  acid,  but  it  is 
then  accompanied  by  some  o-nitrobenzaldehyde.  Oxidation  to  the 
sulphone  does  not  take  place  at  platinum  anodes.  ^o-Nitrobenzyl 
sulphoxide  was  obtained  similarly  from  jo-nitrobenzyl  sulphide. 

At  10°,  with  a  C.D.  of  0’02  ampere  per  sq.  cm.,  acetonediethyl- 
mercaptole  is  oxidised  to  a  mixture  of  acetone  and  ethanesulphonic 
acid.  It  is  probable  that  the  hitherto  unknown  diethylthionyl-2  :  2- 
propane,  CMe2(SOEt)2,  is  first  produced,  and  then  decomposed,  in  the 
presence  of  water,  by  chlorine  evolved  at  the  anode  from  the  hydro¬ 
s'  <7  2 
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chloric  acid  in  the  solvent,  according  to  the  scheme  :  CMe2(SOEt)2 — > 
OMe2Cl2  4-  2Et*S02Cl  — >  COMe2  +  2Et-S03H.  This  explanation  is 
supported  by  the  fact  that  when  water  was  excluded  from  the  solvent, 
which  then  consisted  of  glacial  acetic  acid  containing  10%  of  acetic 
anhydride  and  continuously  saturated  with  a  current  of  dry  hydrogen 
chloride,  the  mercaptol  was  oxidised  to  diethylthionyl- 2  :  2-propane, 
when  a  graphite  anode  was  used.  This  compound  possesses  a  most 
objectionable  odour,  which  is,  however,  quite  different  from  that  of  the 
mercaptole.  It  is  a  colourless  liquid,  heavier  than  water,  and  has  b.  p. 
134 — 135°/14  mm.  It  is  readily  reduced  to  the  mercaptole  by  tin  and 
hydrochloric  acid,  and  oxidised  to  sulphonal  by  permanganate  in 
sulphuric  acid  solution.  v 

Phenyl  ethyl  sulphide  behaves  quite  differently  from  the  symmetri¬ 
cal  sulphides  towards  electrolytic  oxidation,  the  products  being  benz- 
enesulphonic  acid  and  acetic  acid.  It  is  possible  that  it  is  first  oxidised 
to  the  sulphoxide,  but  that  this  unites  with  hydrogen  chloride,  loses 
water,  and  then  decomposes  into  phenyl  mercaptan  and  acetaldehyde 
(compare  Hilditch,  this  vol.,  i,  71),  in  accordance  with  the  scheme  : 
SOEtPh  OH-SEtPhCl  — >SPhCi:CHMe— ^PhSH  +  Me-CHO. 
The  mercaptan  and  aldehyde  are  then  oxidised  to  the  sulphonic  acid 
and  acetic  acid.  A  graphite  anode  was  used  in  the  electrolysis. 

At  40 — 50°,  with  a  C.D.  of  0'04  ampere  per  sq.  cm.,  phenyl 
disulphide  is  oxidised  to  two  molecules  of  benzenesulphonic  acid, 
behaving  quite  differently  from  benzyl  disulphide.  When  water 
is  excluded  and  graphite  anodes  are  used,  the  disulphide  is  not 
acted  on. 

During  the  course  of  the  investigation,  it  was  found  that  acetone- 
diethylmercaptole  readily  gives  additive  products  with  mercuric  nitrate 
and  chloride,  having  the  respective  formulae :  C7H16S2,Hg(N03)2  and 
C7HI6S2,HgCl2.  The  former  is  insoluble  in  water,  but  from  alcohol  or 
acetone  solution  it  is  obtained  as  large,  thin,  flexible  tablets  with  a 
silver  glance  ;  m.  p.  76°.  The  latter  is  insoluble  in  water  and  organic 
solvents  ;  from  concentrated  hydrochloric  acid  solution  it  is  obtained 
as  glistening,  white  flakelets  on  the  addition  of  water.  When  the 
mercaptole  is  shaken  with  a  solution  of  mercurous  nitrate,  a  black 
precipitate  (delicate  reaction)  is  obtained,  consisting  of  mercury  and 
the  mercuric  nitrate  additive  product.  T.  S.  P. 

Methylated  Guanidines.  Martin  Schenck  ( Zeitsch .  physiol. 
Chem.,  1912,  77,  328 — 393.  Compare  Abstr.,  1910,  i,  99;  1911,  i, 
842). — A  summary  of  the  subject.  Eleven  methylated  guanidines  are 
possible.  Three  of  these,  all  containing  the  grouping  N’MeIC(NH2)*NI, 
could  not  be  obtained.  Attempts  to  prepare  them  led  to  the  formation 
of  guanidines  with  the  grouping  NHIC(NHMe)*NI,  which  appears  to 
be  the  stable  form. 

as-Trimethylguanidine,  the  two  tetramethylguanidines,  and  penta- 
methylguanidine  are  prepared  for  the  first  time.  Other  methyl - 
guanidines  have  been  obtained  by  new  methods.  s-a/3y-Trimethyl- 
guanidine,  NMe!C(NMe)2,  is  formed  whenever  the  conditions  are  in  any 
way  favourable,  and  in  a  number  of  unexpected  cases  ;  it  is  evidently 
very  stable. 
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Dimethylamine  behaves  somewhat  differently  from  ammonia  or 
methylamine,  carbamide  derivatives  being  obtained  with  it  instead  of 
the  methylated  guanidines  expected. 

a-Methylguanidine,  NH!C(NHMe)*NH2,  forms  a  platinichloride , 
crystallising  in  plates,  m.  p.  194 — 195°. 

y-Methylguanidine,  NMe!C(NH2)2,  could  not  be  prepared. 
aa-Dimethylguanidine,  NHIC(NMe2)‘NH2,  forms  an  aurichloride, 
crystallising  in  dark  yellow  prisms,  m.  p.  248°,  a  platinichloride, 
crystallising  in  needles,  m.  p.  225°;  the  picrate  has  m.  p.  230°. 

aj8-Dimethylguanidine,  NHIC(NHMe)2,  may  be  prepared  from 
methylamine  and  diethyl  iminocarbonate  or  from  methylamine  and  the 
methiodide  of  methylthiocarbamide.  The  aurichloride  forms  needles 
and  plates,  m.  p.  122°  ;  the  platinichloride  forms  short,  thick  needles, 
m.  p.  196 — 197°  ;  the  picrate  gives  prisms,  m.  p.  178°. 

This  guanidine  was  also  obtained  from  s-dimethylthiocarbamide  on 
treatment  with  mercury  oxide  in  presence  of  ammonia,  also  on  heating 
the  ethiodide  of  s-dimethylthiocarbamide  with  alcoholic  ammonia. 

ay-Dimethylguanidine,  NMelC(NHMe),NH2,  could  not  be 

obtained. 

aajd-Trimethylguanidine,  NH4C(NMe2)‘NHMe,  prepared  by  the 

action  of  dimethylamine  on  the  methiodide  of  methylthiocarbamide  in 
sealed  tubes  at  100°  for  twelve  hours,  forms  an  aurichloride,  crystal¬ 
lising  in  needles  and  thin  plates,  m.  p.  153 — 155°,  and  a  platinichloride, 
crystallising  in  needles,  m.  p.  172 — 173°. 

aay- Trimethylguanidine,  NMe‘.C(NMe2)*NH2,  could  not  be 

prepared. 

«/3y-Trimethylguanidine,  NMe!C(NHMe)2,  can  be  obtained  by  a 
large  variety  of  methods ;  the  hydriodide  forms  long  needles,  m.  p. 
above  290°;  the  aurichloride  forms  needles,  m.  p.  1 56°,  and  the  platini¬ 
chloride,  needles  and  plates,  m.  p.  225 — 226°. 

aafdfd-l'etramethylguanidine,  NHTC(NMe2)2,  prepared  by  the  action 
of  ammonia  on  the  methiodide  of  tetramethyl  thiocarbamide,  forms 
an  aurichloride,  crystallising  in  slender  needles,  m.  p.  142 — 144°, 
a  platinichloride,  crystallising  in  needles,  and  a  jncrate,  consisting  of 
needles  aggregated  to  form  plates,  m.  p.  130°. 

aafiy-TetramelhylguanidAne,  NMeIC(NMe2)*NHMe,  was  obtained 
on  treatment  of  a/3y-trimethyl-^-thiocarbamide  with  dimethylamine. 
The  aurichloride  forms  needles,  m.  p.  115 — 117°;  the  picrate  separates 
in  short  prisms,  m.  p.  158 — 160°. 

Pentamethylguanidine,  NMe!C(NMe2)2,  was  obtained  by  treating 
aa/Ty-tetramethyl-i/f-thiocarbamide  with  dimethylamine.  Attempts 
to  prepare  it  from  ethyl  methyl  iminocarbonate  and  dimethylamine 
or  from  ethyl  methyl  iminodithiocarbonate  and  dimethylamine  were 
unsuccessful.  The  aurichloride  forms  slender  needles,  m.  p.  130 — 132°; 
the  picrate  separates  in  long  needles,  m.  p.  160 — 162°.  E.  F.  A. 

The  Formation  of  Triazomethylurethane  from  Triazoacetic 
Acid.  Theodor  Curtius  and  August  Bockmuhl  (Ber.,  1912,  45, 
1033 — 1036) — An  extension  of  the  work  of  Curtius,  Darapsky,  and 
Bockmiihl  on  the  hydrazide  and  azide  of  triazoacetic  acid  is  here 
described  (compare  Abstr.,  1908,  i,  144).  It  is  found  that  those 
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hydrazides  which  are  only  obtained  as  unstable  syrups  can  readily  be 
purified  in  the  form  of  their  condensation  products  with  acetone,  any 
excess  of  hydrazine  hydrate  being  converted  into  the  easily  soluble 
dimethylketazine  (compare,  the  following  abstracts).  The  acetone 
residue  can  easily  be  removed  by  hydrolysis. 

isoPropylidenetriazoaceiohydrazide ,  N3,CH2,CO,NH,NICMe2)  pro¬ 
duced  by  careful  addition  of  acetone  to  the  syrupy  product  from  ethyl 
triazoacetate  and  hydrazine  hydrate,  crystallises  in  slender,  white 
needles,  m.  p.  114°.  The  aqueous  solution  on  shaking  with  benz- 
aldehyde  furnishes  benzylidenetriazoacetohydrazide;  with  jo-tolualdehyde, 
p -tolylidenetriazoacetohydrazide,  N3*  CH  2*  CO  •  NH  •  N I C  H  •  C6H4Me,  is 
formed  in  white  needles,  m.  p.  157°,  whilst  with  benzoyl  chloride  in 
presence  of  sodium  hydrogen  carbonate,  benzoyllriazoaceiohydrazide , 
N3*CH2*CO*NH'NHBz,  forming  slender,  white  needles  from  alcohol, 
m.  p.  145°,  is  produced. 

a-Phenylethylidenetriazoacetohydrazide,  N3*CH2*fX)*NH*NICMePh, 
can  be  obtained  by  direct  condensation  with  the  syrupy  triazoaceto- 
hydrazide,  forming  slender,  white  needles  from  alcohol,  m.  p.  162°. 
Triazoacetohydrazide  hydrochloride,  previously  obtained  from  benzyl- 
idenetriazoacetohydrazide,  is  more  readily  prepared  by  the  hydrolysis 
of  the  isopropylidene-hydrazide,  whilst  triazoacetic  acid,  usually  made 
by  hydrolysing  its  ethyl  ester,  has  also  been  derived  from  benzylidene- 
triazoacetohydrazide.  Triazoacetylazoimide  (Abstr.,  1908,  i,  145)  is 
converted  by  heat  into  the  carbimide,  which  with  alcohol  produces 
triazomethylurethane ,  N;i*CH2'NH,C02Et,  a  mobile,  yellow  oil, 
which  decomposes  without  explosion  on  heating ;  it  has  a  faint  odour, 
and  is  feebly  acid.  With  ammonia,  followed  by  silver  nitrate,  silver 
azoimide  is  immediately  precipitated.  J.  C.  W. 

The  Hydrazide  and  Azoimide  of  a-  and  /3-Triazopropionic 
Acids.  Theodor  Curtius  and  Hans  Franzen  (Per.,  1912,  45, 
1037 — 1044). — The  ethyl  esters  of  a-  and /3-triazopropionic  acids  (Forster 
and  Fierz,  Trans.,  1908,  93,  669)  react  with  hydrazine  hydrate,  the 
former  with  considers  ble  development  of  heat,  the  latter  only  on  warming, 
to  give  syrupy  hydrazides  which  can  also  be  isolated  in  the  form  of 
acetone  condensation  products  (compare  preceding  abstract),  iso- 
Projyylidene-a-triazopropionohydrazide,  Ng’CHMe'CO'NH'NICMeg, 
forms  colourless,  shining  flakes,  m.  p.  70°  ;  the  benzylidene  derivative, 
Ng-CHMe'CO’NH-NICHPh,  crystallises  in  colourless,  silky  needles 
from  hot  alcohol,  in.  p.  92°.  a-Triazopropionohydrazide  hydrochloride , 
Ng’CHMe'CO’NH'NHjjHCl,  is  deposited  on  passing  dry  hydrogen 
chloride  through  the  ethereal  solution  of  the  isopropylidene-hydrazide  ; 
it  forms  shining  needles,  m.  p.  107°  (decomp.).  On  treating  the 
isopropylidene-hydrazide  in  the  required  quantity  of  Whydrochloric 
acid  with  sodium  nitrite,  the  very  explosive  a-triazopropionylazoimide, 
Hg'CHMe’CO’Ng,  is  obtained  as  a  yellow,  mobile  oil  with  a  penetrating 
odour.  The  ethereal  solution  when  evaporated  with  alcohol  produces 
a  triazoethylur ethane,  N3*CHMe*NH*C02Et,  with  evolution  of  nitrogen  ; 
this  is  a  dark,  mobile  oil,  boiling  with  considerable  decomposition  at 
about  100°/15  mm.,  and  changing  spontaneously  into  ethylidene- 
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diurethane  (see  later  abstract).  fi-Triazopropionohydrazide, 
N3-CH2-CH2*CO-NH-NH2, 

is  a  clear,  colourless,  viscid  syrup,  which  also  can  be  characterised  in 
the  form  of  its  iso propylidene  derivative,  C6H11ON5,  which  crystallises 
iu  colourless,  shining  leaflets,  m.  p.  73°.  The  benzylidene-hydrazide, 
C10H11ON5,  forms  colourless,  silky  needles  from  hot  alcohol,  m.  p.  117°; 
the  hydrochloride,  N3*C1T2,CH2*C0*NH,NH21  HC1,  isavery  hygroscopic, 
crystalline  mass,  whilst  the  azoimide,  N3*CH2*CH2*C(>N3,  is  a  mobile, 
yellow,  very  explosive  oil,  yielding  (3-triazopropionoanilide ,  m.  p.  189°, 
with  aniline.  fi-Triazoethylur  ethane,  N3*CH2,CH2*NH*C02Et,  a  faint 
yellow,  mobile  oil  with  pleasant  odour,  decomposes  entirely,  but 
without  explosion  when  heated  ;  it  is  feebly  acid  in  warm  water,  and 
does  not  change  with  lapse  of  time.  J.  C.  W. 

The  Hydrazide  and  Azoimide  of  y-Triazobutyric  Acid. 
Theodor Curtius  and  Wilhelm GiULiNi^sr.,  1912,45, 1045 — 1050). — 
Quite  analogous  to  the  foregoing  substances  are  those  derived  from  tho 
new  y-triazobutyric  acid.  Ethyl  y -triazobutyrate, 

N3-CH2-CH2-CH2-C02Et, 

prepared  from  ethyl  y-chlorobutyrate  (Henry,  Abstr.,  1886,  216),  is  a 
colourless,  mobile  liquid,  b.  p.  102  — 104°/22  mm.,  miscible  with  organic 
solvents,  but  very  slightly  soluble  in  water;  in  all,  1050  grams  of  this 
substance  were  prepared.  The  contribution  of  the  triazo-group  to  the 
molecular  refraction,  namely,  M0  8‘85,  is  normal,  and  agrees  with  similar 
values  obtained  by  Philip  (Trans.,  1908,  93,  918).  The  ester  is  easily 
hydrolysed  by  20%  sodium  hydroxide  to  the  acid,  C4H702N3,  a  clear, 
colourless  liquid  solidifying  below  0°,  b.  p.  1 35°/l  1  mm.;  the  sodium, 
potassium,  and  silver  salts  are  white,  i so Propylidene-y-triazobutyro- 
hydrazide,  N3‘CH2’CH2‘CH2*CO-NH'NICMe2,  is  a  white,  crystalline 
mass,  m.  p.  32’5°.  The  benzylidene  derivative,  OnH13ON5,  crystallises  in 
small,  shining  leaflets,  m.  p.  47°.  The  o-hydroxybenzylidene  derivative 
forms  slender  needles  from  dilute  alcohol,  m.  p.  105 ’5°,  the  hydrochloride 
being  a  yellow,  gelatinous  mass,  y -Triazobuty  rylazoimide , 

n3-ch2-ch2-ch2-con3, 

prepared  from  the  hydrazide,  is  a  faint  yellow  oil,  exploding  when 
heated  ;  with  alcohol  it  yields  y-triazopropylur  ethane, 
N3-CH2-CH2-CH2-NH-C02Et, 

as  a  mobile  oil  which  cannot  be  distilled,  but  which  does  not  change 
when  kept.  J.  C.  W. 

The  Hydrazide  and  Azoimide  of  Triazoeuccinic  Acid. 
Tiieodor  Curtius  and  Friedrich  Hartmann  ( Ber .,  1912,  45, 
1050 — 1056). — Tne  corresponding  derivatives  of  succinic  acid  are  in 
most  respects  similar  to  the  substances  described  in  the  preceding 
abstracts.  Diethyl  triazosuccinate,  C02Et'CH2*CH(N3)'C02Et,  is 
obtained  from  the  bromosuccinate  and  sodium  azoimide  under  the 
influence  of  a  little  spongy  palladium,  considerable  quantities  of 
indefinite  by-products  being  produced.  It  is  a  limpid  liquid  which 
solidifies  at  a  very  low  temperature,  and  boils  at  90 — 92°/0  01  mm. 
It  is  very  sensitive  towards  alkalis,  giving  fumaric  and  hydrazoic  acids 
(compare  following  abstract).  Triazosuccinohydrazide, 
NH2-NH-CO-CH2*CH(N3)-CO-NH-NH2, 
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partly  crystallises  from  the  reaction  mixture  in  colourless  needles, 
m.  p.  122°,  readily  soluble  in  cold  water,  dissolving  less  readily  in 
alcohol.  Hydrazine  is  eliminated  on  keeping  the  substance,  and  also 
on  warming  it  with  water ;  hence  it  is  best  converted  into  the 
iso propylidene  compound,  C10H17O2N7,  a  colourless,  crystalline  powder, 
m.  p.  182-5°,  soluble  in  hot  water  with  decomposition.  The  methylene 
compound  is  a  colourless  powder  almost  insoluble  in  water,  m.  p.  173°; 
the  benzylidene  derivative,  C18HI702N7,  is  a  white  powder,  m.  p.  169°; 
the  o -hydroxybenzylidene  compound,  C18H1704N7,  forms  yellow 
flakes,  m.  p.  204°,  whilst  the  hydrochloride ,  C4H902N7.2HCI,  is  a 
colourless,  very  hygroscopic,  crystalline  powder,  m.  p.  123°.  The 
isopropylidene  -  hydrazide  yields  with  nitrous  acid,  triazosuccinyl 
azoimide,  N3*COCH2*CH(N3)*CON3,  a  yellow  oil  with  penetrating 
odour ;  it  is  very  unstable,  exploding  violently  when  touched  or  when 
the  solution  is  evaporated.  In  the  dry  ethereal  solution,  aniline 
produces  Iriazosuccinoanihde,  C16H1502N5,  in  colourless  needles,  m.  p. 
175°  ;  the  p -toluidide,  Cl8H1902N5,  forms  colourless  needles,  m.  p.  201°, 
whilst  triazoethylenediur ethane,  C02Et,NH,CH2*CH(N3)*NH*C02Et,  is 
a  dark  yellow  oil,  soluble  in  warm  water,  decomposing  when  kept. 

J.  C.  W. 

Hydrolytic  Degradation  of  Triazo-acids,  Triazo-acid- 
azoimides,  and  Triazourethanes  (Formation  of  Triazo-alkyl- 
amines).  Theodok  Curtius  ( Ber .,  1912,  45,  1057 — 1093). — When 
hydrolysing  agents  are  allowed  to  act  on  organic  triazo-compounds,  the 
azoimide  nucleus  is  either  eliminated  as  hydrazoic  acid  or  in  the  form 
of  nitrogen.  Acid  azoimides,  which  are  analogous  to  acid  chlorides, 
are  very  susceptible  to  the  former  change  when  attacked  by  sufficiently 
dissociated  acids  or  alkalis.  With  water  or  alcohol,  however,  they 
lose  nitrogen  and  undergo  rearrangement  to  carbimides  or  urethanes. 
Aliphatic  triazo-compounds,  like  aromatic  azoimides,  frequently  resist 
simple  hydrolysis,  presenting  marked  contrast  to  the  haloid  analogues. 
With  more  powerful  agents  (strong  acids  or  bases),  they  lose  nitrogen 
and  many  of  the  possible  changes  which  may  occur  have  been  observed. 
Such  changes  are  illustrated  as  follows  : 

I.  C6H5-CH2-N3 - >  CflH,-CH:NH  +Ha°->  C6H5*CHO  +  NH3. 

-No  °  0 

+h2o 

II.  C6H5-CH2-NS - -+■  c6h5-ch2-nh2+n2  +  [o]. 

“j-  HoO 

III.  c6h5-ch2-n3  — *  c6h5-n:ch2 - >  +G 

c6h5-nh2 + ch2o  — ^h-co2h. 

They  consist  in,  therefore,  (I)  partial  and  transitory  rearrangement  of 
the  residue ;  (II)  addition  of  hydrogen,  producing  primary  amines  ; 
and  (III)  complete  rearrangement  analogous  to  the  acid-azoimides, 
followed  by  hydrolysis  and  oxidation. 

Benzylazoimide  itself  has  already  been  shown  to  give  on  hydrolysis 
benzaldehyde  and  ammonia  (I)  [Abstr.,  1901,  574],  also  methylene- 
aniline  (III)  [Curtius,  1911].  Darapsky  now  proves  the  formation  of 
formic  acid  (III)  (^private  communication).  /3-Triazoethyiamine, 
N3-CH2-CH2-NH2, 

which  is  very  stable  towards  strong  alkalis,  behaves  in  a  similar  manner 
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with  concentrated  hydrochloric  acid,  giving  principally  ethylene- 
diamine  (II)  along  with  ammonia  and  glycine,  traces  of  unoxidised 
glycinealdehyde  being  also  recognisable  (I).  Scheme  (III)  would 
furnish  a  methylenediaminomethane,  CHglN'CHg’NH^  which  would 
at  once  break  down  into  ammonia  and  formaldehyde,  the  latter  being 
oxidised  to  formic  acid ;  the  presence  of  carbon  monoxide  in  the 
liberated  gases  would  result  from  the  decomposition  of  the  latter.  In 
neither  of  these  two  cases  could  nitrous  oxide  or  free  oxygen  be  found 
in  the  liberated  gases,  thus  contradicting  the  view  previously  held  by 
Curtius  and  Darapsky  (Abstr.,  1901,  574). 

The  various  fatty  triazo-acids  are  hydrolysed  by  strong  acids  or  bases 
more  especially  according  to  scheme  (I).  Thus  triazoacetic  acid  yields 
ammonia  and  glyoxylic  acid  (Abstr.,  1908,  i,  144) ;  a-triazopropionic  acid, 
CH3,CH(K3),C02H  (b.  p.  121*5°/20  mm.),  when  heated  with  strong 
hydrochloric  acid  furnishes  pyruvic  acid,  whilst  traces  of  an  a-amino-acid 
can  be  detected.  fi-Triazopropionic  acid,  N3*CH2*CH2*C02H,  a  yellow 
oil  with  rancid  odour,  could  not  be  obtained  from  its  ester  by  means 
of  alkali,  as  this  eliminates  hydrazoic  acid  and  leaves  acrylic  acid 
(Forster  and  Fierz,  Trans.,  1908,  93,  669);  nevertheless,  the  ester,  the 
hydrazide,  or  its  acetone  derivative  may  be  smoothly  hydrolysed  by 
dilute  acids.  Strong  hydrochloric  acid  degrades  the  ester  to  acetalde¬ 
hyde  and  carbon  dioxide,  traces  of  glycine  being  also  detected  (III). 
y-Triazobutyric  acid,  in  the  form  of  its  ethyl  salt,  is  hydrolysed  by 
concentrated  hydrochloric  acid  to  ammonia,  ethyl  aldehydopropionate, 
CII0*CH2*CH2*C02Et,  and  /3-aldehydopropionic  acid  itself.  This 
semialdehyde  of  succinic  acid  is  easily  converted  into  succinic  acid 
(Perkin  and  Sprankling,  Trans,  1899,  75,  11);  the  hydrolysis  thus 
provides  au  interesting  conversion  of  butyric  into  succinic  acid. 
Probably  y-aminobutyric  acid  and  /3-alanine  (II  and  III)  are  also  pro¬ 
duced.  Ethyl  triazosuccinate,  when  hydrolysed  by  means  of  sulphuric 
acid,  furnishes  ammonia,  pyruvic  acid,  and  carbon  dioxide,  the  latter 
substances  being  the  decomposition  products  of  the  expected  ethyl 
aceto-oxalate  (I).  Towards  alkalis,  however,  it  is  very  sensitive, 
decomposing  into  fumaric  and  hydrazoic  acids.  With  strong  am¬ 
monia,  fumaramide,  ammonium  azoimide  and  apparently  ethyl  imino- 
succinamate,  C02Et*CH2*C(iNH),C0'NH2,  are  produced  ;  the  latter 
crystallises  from  alcohol  in  colourless  tablets,  m.  p.  120°,  is  very  sweet 
to  the  taste,  and  decolorises  alkaline  permanganate.  Dilute  alkalis 
liberate  two  molecules  of  ammonia,  whilst  sulphuric  acid  yields 
pyruvic  acid  and  carbon  dioxide,  which  arise  from  the  intermediate 
ethyl  oxalacetate.  It  is  probably  identical  with  Thomas-Mamert’s 
“  stereoisomeride  ”  of  ethyl  aminofumaramate,  (Abstr.,  1895,  i,  267). 

Hydrolysis  of  those  triazourethanes  in  which  the  triazo-group  adjoins 
the  urethane-nitrogen,  yields  hydrazoic  acid  and  other  degradation 
products.  Thus,  triazomethylurethane,  even  on  boiling  with  water, 
gives  (possibly)  hydroxymethylurethane,  HOCH2*NH*C02Et,  as  slender, 
white  needles,  m.  p.  64°,  which  decompose  with  sulphuric  acid  into 
formaldehyde  and  carbon  dioxide.  It  was  not  found  possible  to 
obtain  such  a  substance  directly  from  glyeolylazoimide,  HOCH.,*CON3. 
a-Triazoethylurethane  undergoes  a  similar  change  with  boiling  water 
or  dilute  acids,  giving  acetaldehyde,  etc. ;  it  also  suffers  gradual 
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hydrolysis,  the  ethylidenediurethane  of  Nencki  ( Ber .,  1874,  7,  160), 
crystallising  out  from  the  oil  with  liberation  of  hydrazoic  acid.  Moist 
triazoethylenediurethane  also  decomposes  after  a  time,  yielding  a 
substance,  m.  p.  60 — 65°,  which  is  probably  ethanetriur ethane, 
C02Et-NH-CH2-CH-(NH-C02Et)2. 

On  the  other  hand,  those  urethanes  in  which  the  triazo-group  is  re¬ 
moved  from  the  urethane-nitrogen  furnish  triazoalkylamines,  which 
are  remarkably  stable  towards  strong  alkalis,  losing  nitrogen  when 
hydrolysed  by  acids  and  giving  rise  to  diamines  (scheme  II.).  Thus, 
/Ltriazoethylurethane  yields  with  baryta  the  /3-triazoethylamine  of 
Forster  and  Newman  (Trans.,  1911,  99,  1279),  whilst  y-triazopropyl- 
urethane  gives  the  y-triazopropylamine  recently  described  by  Forster 
and  Withers  (Trans.,  1912,  101,  490).  The  picrate  forms  golden- 
yellow  prisms  from  alcohol,  m.  p.  96°,  and  the  contribution  of  the 
triazo  group  to  the  molecular  refraction  (MD  8'82)  is  normal.  Hydro¬ 
lysis  with  strong  hydrochloric  acid  yields  trimethylenediamine,  whilst 
the  liberated  gas  contains  1  mol.  nitrogen,  a  small  amount  of  carbon 
monoxide,  but  no  oxygen  or  nitrous  oxide.  J.  C.  W. 

Stereochemistry  of  the  Aromatic  Series.  Edmundo  Lozano 
{Anal.  Fis.  Quim.,  1912,  10,  81 — 82). — Polemical  against  the 
originality  and  validity  of  the  formula  proposed  by  Casares  (com¬ 
pare  Abstr.,  i,  247).  G.  D.  L. 

The  Configuration  of  Benzene,  the  Mechanism  of  Benzene 
Substitution,  and  the  Contrast  between  the  Formation  of 
Para-,  Ortho-,  and  of  Meta-substitution  Products.  Jacob 
Boeseken  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1912,  14,  1066 — 1081). 
— The  author  has  already  pointed  out  that  for  the  retention  of  two 

homonymous  atoms  within  a  molecule, 
a  certain  inequality  or  contrast  must 
be  assumed  which  may  possibly  be  caused 
by  an  adverse  movement  of  the  cor- 
pusculse.  By  combining  this  idea  with 
Werner’s  fundamental  principle  of  the 
universal  affinity  he  arrives  at  the 
annexed  formula  for  benzene.  This 
shows  not  only  the  contrast  between 
the  ortho-,  para-,  and  meta-,  but  also 
the  equality  of  the  two  ortho-placed 
carbon  atoms. 

The  extreme  slowness  with  which 
benzene  undergoes  substitution  by 
halogens  in  the  absence  of  a  catalyst  is  attributed  to  the  small  chance 
of  the  molecules  readily  forming  additive  products  of  higher  potential 
which  will  then  eliminate  halogen  acid.  Only  the  case  of  the  forma¬ 
tion  of  hexahalogen  benzene  compounds  results  in  a  condition  the 
potential  of  which  can  be  smaller  than  that  of  a  mixture  of  benzene 
and  halogen.  In  confirmation  of  this,  van  der  Linden  has  noticed  that 
when  an  insufficiency  of  halogen  is  added  to  benzene,  hexahalogen 
benzene  is  obtained,  which  does  not  contain  appreciable  quantities  of 
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lower  additive  products.  The  role  of  the  catalyst  in  the  formation  of 
halogen  substitution  products  of  benzene  is  supposed  to  depend  on  its 
ability  to  promote  the  entrance  of  halogen  into  the  benzene  in  such  a 
manner  that  the  simplest  additive  product  is  first  formed. 

Generally,  a  catalyst  can  cause  a  modification  in  the  condition  of 
benzene  as  well  as  in  that  of  the  acting  molecule.  Should  the  latter 
alone  be  affected,  hexahalogen  additive  products  result  (action  of 
benzene  and  halogen  under  influence  of  light  or  hypohalogenic  acid). 
If,  however,  the  benzene  molecule  is  entered  by  the  catalyst,  then  the 
second  molecule,  which  may  also  have  been  made  active,  will  be  able 
to  act  there,  and  the  formation  of  mono-substitution  products  is  to  be 
expected  (action  of  FeCl3,  A1C)3).  In  the  cases  of  nitration  and 
sulphonation  of  benzene,  which  occur  readily,  the  velocity  is  largely 
dependent  on  the  concentration  of  the  acid,  so  that  it  increases  at  a 
much  greater  rate  than  corresponds  with  the  strength  of  the  acid. 
Here  it  is  assumed  that  nitrogen  pentoxide  and  sulphur  trioxide  act 
at  catalysts. 

In  considering  the  further  substitution  of  mono-substituted  deriv¬ 
atives  of  benzene,  the  author  points  out  that  two  influences  are  operative, 
namely,  the  disturbance  of  equilibrium  in  the  benzene  molecule 
occasioned  by  the  substituent  already  present,  and  the  affinity  of  the 
group  present  towards  the  entering  molecule.  He  distinguished  three 
general  cases  :  (1)  The  affinity  of  the  entering  molecule  (B)  for  the 
substituent  present  ( X )  is  very  great.  B  will  then  act  in  the  first 
place  on  X,  and  be  retained  therein,  after  which  action  ceases  (reduc¬ 
tion  of  the  nitro-group,  oxidation  of  the  -SH-group,  etc.).  (2)  The 
affinity  of  the  acting  molecule  B  for  X  is  less  considerable,  so  that,  at 
most,  labile  additive  products  can  be  retained.  The  group  B  will  then 
further  accentuate  the  disturbance  of  the  equilibrium  caused  by  X,  and 
the  molecule  enter  into  the  nucleus  in  the  ortho-para-position  (chlorina¬ 
tion  of  sulphides,  amides,  bromides,  iodides  ;  hydrogenation  of  phthalic 
and  terephthalic  acids,  etc.).  (3)  The  affinity  of  the  acting  molecule  B 
for  X  is  not  present.  X  will  then  oppose  the  addition  and  substitution 
in  the  ortho-para-position,  so  that  the  influence  of  the  disturbance  of 
the  equilibrium  can  be  lessened  or  destroyed  by  this  adverse  action, 
thus  the  m-substitution  can  become  predominant  (nitration,  sulphona¬ 
tion,  and  chlorination  of  nitro-compounds,  sulphonic  and  carboxylic 
acids,  hydrogenation  of  amino-  and  hydroxy-compounds).  H.  W. 

New  Method  for  the  Preparation  of  Hydrocarbons  of  the 
Styrene  Group.  I.  Allylbenzene  and  its  Homologues. 
Franz  Kunckell  [and  Wilhelm  Dettmar]  ( Ber .  Deut.  Pharm.  Ges., 
1912,  22,  180 — 199). — The  paper  consists  of  a  re-statement  of  earlier 
results  (Kunckell  and  Dettmar,  Abstr.,  1903,  i,  331  ;  Kunckell, 
Abstr.,  1903,  i,  617),  together  with  some  further  details  as  to 
derivatives  of  the  products. 

Propenylbenzene  gives  afi-dibro  opropylbenzene,  CHPhBr-CHMeBr, 
colourless  needles,  m.  p.  66 — 67°.  The  action  of  alcoholic  potash  on 
a-chloro-/?-bromopropenylbenzene  apparently  removes  the  elements  of 
hydrogen  chloride,  giving  a  substance  of  unknown  constitution,  b.  p. 
232—238°,  122—130°/19  mm. 
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\-Methyl-i-a(3-dibromop’opylbenzene  is  a  colourless,  oily  liquid,  b.  p. 
140 — 143°/10  mm.,  D18  l-609  ;  the  nilrosochloride  is  a  colourless  solid, 
m.  p.  1 35°. 

\-Ethyl-A-afi-dibromopropylbenzene  has  b.  p.  162 — 165°/16  mm., 
D18  1-574. 

1-isoPi'opylA-afi-dibromopropylbenzene  has  b.  p.  169 — 172°/20  mm., 
D18  1-512. 

l-Afethyl-i~i§opropyl-?i-afi-dibromopropylbenzene  has  b.  p.  167 — 170°/ 
19  mm.,  D18  1-432. 

1  :  %  Dimethyl-^- afi-dibromopropylbenzene  has  b.  p.  165 — 168°/16  mm., 
D18  1-591.  D.  F.  T. 

New  Method  for  the  Preparation  of  Hydrocarbons  of  the 
Styrene  Group.  II.  a-Phenyl-A“-butylene  and  Its  Homologues. 
Franz  Kunckell  ( Ber .  Deut.  Pharm.  G'es.,  1912,  22,  242 — 251). 
— A  recapitulation  and  extension  of  the  results  obtained  in  the  pre¬ 
paration  of  derivatives  of  a-phenyl-A“-butylene  from  phenyl  propyl 
ketone  derivatives  (compare  Kunckell  and  Siecke,  Abstr.,  1903,  i, 
331  ;  Kunckell,  Abstr.,  1903,  i,  617). 

a-p-Tolyl-Aa  butylene  dibromide  [ afi-dibromobutyltoluene ], 
C0H4Me-CHBr-CHBr-CH2Me, 

is  a  pale  yellow  oil,  b.  p.  164 — 167°/18  mm.;  the  corresponding 
dichloride  is  a  pale  yellow  liquid,  b.  p.  261 — 266°,  or  124 — 129°/6  mm. ; 
additive  compound ,  with  hydrogen  chloride,  a  reddish-yellow  oil ; 
nilrosochloride,  crystalline  scales,  m.  p.  148°  (decomp.). 

o-,  m-,  and  jp-Xylene  each  give  a  set  of  derivatives.  Three  xylyl-a- 
bromopropyl  ketones,  C6H3Me2*COOHBr*CH2Me,  were  obtained  : 
1  :  2  :  4,  a  liquid  of  irritating  odour,  b.  p.  157 — 160°/8  mm.  ;  1:3:4, 
b.  p.  167 — 172°/17  mm.;  1:4:3,  b.  p.  159 — 1 6 1  °/ 1 6  mm.  Three 
a-chloro  -  j3  -  bromo  -  a  -  xylyl  -  Aa-  butylenes,  Cf)H3Me2'CCKCBr*CH2Me : 
1:2:4,  colourless  liquid  of  strong  aromatic  odour,  b.  p.  154 — 160°/ 
17  mm. ;  1  :  3  :  4,  b.  p.  144— 154°/20  mm. ;  1  : 4  :  3,  b.  p.  150—155°/ 
16  mm.  These  by  reduction  yield  three  a-xylyl-Aa-bulylenes, 
C6H3Me2-CH:CH-CH2Me  : 

1  :  2  :  4,  an  oil  with  aniseed  odour,  b.  p.  238 — 239°,  122 — 124°/18  mm., 
D15  0-9114,  n20  1"5458,  dibromide,  pale  yellow  oil,  b.  p.  155 — 157°/ 
6  turn.;  1:3:4,  colourless,  aromatic  liquid,  b.  p.  226—228°, 
or  109 — 111°/16  mm.,  D1S  0"8967,  w20  1  ’5349,  dibromide,  pale  yellow 
liquid,  b.  p.  167 — 169°/15  mm.;  1  :  4  :  3,  [liquid  of  aromatic  odour, 
b.  p.  221°,  or  117 — 120°/17  mm.,  D18  0"8958,  n20  1  5280,  dibromide, 
colourless  leaflets,  m.  p.  75°,  b.  p.  166 — 168°/16  mm. 

Ethylbenzene  gives  p -ethylphenyl  a-bromopropyl  ketone,  a  very 
pale  yellow  liquid,  b.  p.  152 — 154°/7  mm.  ;  a-chloro-  fi-bromo-a-p- 
ethylpheny l- A“ -butylene,  b.  p.  140 — 145°/6  mm.,  and  a-p-ethyl phenyl- Aa- 
butylene,  a  colourless  liquid  of  aniseed  odour,  b.  p.  230 — 233°,  or 
98 — 102°/7  mm.,  D20  0-9074,  n20  1"5405  ;  the  dih'omide  of  the  last 
substance  is  almost  colourless,  b.  p.  146— 149°/6  mm. 

Cumene  gives  a-p-isopropylpheuyl  a-bromopropyl  ketone,  b.  p. 
153 — 160°/8  mm.  ;  a-chloro-ji-bromo-a-p-isopropylphenyl-Aa-butylene,  a 
pale  yellow  oil,  b.  p.  145 — 155°/8  mm.,  and  a-p-isopropylphenyl-Aa- 
butylene,  a  yellow  oil,  b.  p.  242 — 243°,  or  131 — 139°/17  mm.,D14  0-8932, 
n20  1*5330;  the  last-named  gives  a  dibromide,  b.  p.  152 — 157°/10  mm. 
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Cymene  gives  3  -methyl-6 -isopropylphenyl  a-bromopropyl  ketone ,  b.  p. 
152 — l55°/8  mm.  ;  a-chloro-j3-brovio-a-3-methyl  (j-isopropylphenyl-&.a- 
butylene,  b.  p.  152 — 159°/16  mm.,  and  a-3-me thy l-6-isopropylphenyl-\a- 
butylene,  a  pale  yellow  liquid,  b.  p.  241 — 244°,  D14  09353,  1‘5274; 

the  dibromide  of  the  last  has  b.  p.  150 — 152°/7  mm.  D.  F.  T. 

New  Applications  of  the  Grignard  Reaction.  Julius  von 
Braun,  H.  Deutsch,  and  A.  Schmatloch  ( Ber .,  1912,45, 1246 — 1263). 
— It  has  already  been  observed  that  the  conversion  of  phenoxylated 
iodides  of  the  type  C6H5,0,(CH2)a;-I  into  phenoxyolefines  by  way  of 
the  quaternary  ammonium  iodides  and  the  ammonium  hydroxides 
does  not  proceed  smoothly  when  the  chain  X  has  more  than  six 
members  (compare  Abstr.,  1907,  i,  28).  It  is  now  found  that  when 
the  iodine  is  sufficiently  removed  from  the  phenol  nucleus,  the  iodides 
give  true  Grignard  compounds,  which  furnish  the  desired  olefines  when 
treated  with  ally  1  bromide,  a  reaction  similar  to  that  discovered  by 
Tiffeneau,  namely,  that  magnesium  phenyl  bromide  and  allyl  bromide 
readily  yield  allylbenzene. 

Two  of  the  lowest  members  of  the  series,  bromophenetole  (Grignard, 
Abstr,  1904,  i,  494)  and  y-phenoxy propyl  iodide,  do  not  react  in  the 
normal  way  with  magnesium,  but  already  with  S-phenoxy butyl  iodide 
70%  of  the  substance  does  react,  yielding  with  water  n-phenoxy- 
butane,  1  :  8-diphenoxyoctane  also  being  formed  by  the  synthetic  action 
of  the  metal.  Similarly,  c-phenoxyamyl  iodide  furnishes  phenoxy- 
pentane,  C6Hr/0-[CII2]4*CH3,  a  pleasant  smelling  oil,  b.  p.  1 1 1  °/ 1 7  mm., 
volatile  in  steam, and  non-volatil eaK-diphenoxydecane,  OPh*[CH2]10*OPh, 
m.  p.  86°,  whilst  the  action  of  oxygen  on  the  magnesium  compound 
produces  e-phenoxyamyl  alcohol,  OPir[CH2]5’OH,  as  a  glycerol-like 
liquid,  b.  p.  150 — 155°/11  mm.,  which  gives  an  oily  benzoyl  derivative 
and  a  well-defined  phenylur ethane,  0Ph,[CH2]5'0*C0*NHPh,  m.  p. 
93°.  The  same  magnesium  compound  reacts  with  trioxy methylene  to 
give  j^-phenoxyhexyl  alcohol,  a  similar  syrupy  liquid,  b.  p.  175°/13  mm., 
the  phenylurethane,  C19H23ON3,  of  which  melts  at  102°,  but  with  ethylene 
chlorohydrin,  however,  it  only  yielded  traces  of  phenoxyheptyl  alcohol. 
Attempts  to  convert  these  Grignard  compounds  into  acetals  and  thus 
into  aldehydes  by  means  of  ethyl  orthoformate  have  not  succeeded,  but 
the  nitro-method  which  led  to  aliphatic  dialdehydes  and  fatty-aromatic 
aldehydes  (compare  Abstr.,  1911,  i,  830  ;  1912,  i,  265)  may  prove 
useful  in  the  case  of  these  iodides.  From  y-phenoxy  propyl  iodide  and 
silver  nitrite,  y-nitro-a-phenoxypropane  0Ph*[CH2]3'N02,  is  obtained  as 
a  pale  yellow,  pleasant  smelling  liquid,  b.  p.  171 — 177°/17  mm.,  which 
on  reduction  yields  phenoxypropionaldoxime ,  OPh^CH^'ClKNOH, 
m.  p.  142°  ;  c-nitro  a-phenoxypentane,  OPh^CHgJg’NOj,  b.  p.  203 — 209°/ 
16  mm.,  and  phenoxyvaleraldoxime ,  OPh*[UH2]4'CHINOH,  m.  p. 
112 — 113°,  are  prepared  in  the  same  way. 

Tiffeneau’s  application  of  allyl  bromide,  which  has  also  been  made 
use  of  by  de  Resseguier  in  the  preparation  of  allylc^cfoliexane 
(Abstr.,  1910,  i,  467),  has  now  been  extended  to  a  variety  of 
magnesium-halogen  compounds,  and  is  shown  to  be  very  valuable  in  the 
building  up  of  aromatic  compounds  with  long  side-chains.  Besides 
the  allyl  products,  X*C3H5,  which  are  often  produced  in  70%  yields, 
condensed  hydrocarbons,  X*X,  are  also  formed.  Octyl  bromide  gives 
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undeeylene  and  hexadeeane ;  ae-di-iodopentane  gives  undecadiene, 
recently  described  by  Reformatzky  (Abstr.,  1911,  i,  597),  oxidation  to 
azelaic  acid  confirming  the  position  of  the  unsaturated  linking ; 
aS-di-iodobutane  yields  A at-decadiene,  CPI2ICH,[CH2]0*CHICH2,  a  sweet 
smelling  liquid,  b.  p.  170°,  which  appears  to  be  identical  with  the 
hydrocarbon  from  decamethylenebistrimethylammonium  hydroxide 
(this  vol.,  i,  165).  In  the  same  way  phenylethyl  bromide  gives 
phenylamylene  (Abstr.,  1911,  i,  613),  the  position  of  the  ethenoid 
linking  being  shown  by  the  fact  that  only  after  prolonged  heating  with 
saturated  hydrobromic  acid  does  addition  take  place,  the  resulting 
h-lromo-a-phenylpentane,  C6H5*[CH2]3*CHMe*Br,  b.  p.  137 — 139°/13mm., 
differing  from  the  isomeric  c-phenylamyl  bromide  (this  vol.,  i,  106)  in 
that  it  has  a  much  less  intense  odour.  The  bromine  atom  is  only 
exchanged  for  cyanogen  after  heating  with  potassinm  cyanide  for  many 
days  ;  the  nitrile,  CH2Ph*[CH2]2*CHMe*ClI,  is  a  colourless,  faintly 
smelling  liquid,  b.  p.  150 — 154°/in  vacuum,  which  hydrolyses  with 
difficulty  to  h-phenyl-a-methylvaleric  acid ,  C6H5*[CH2]3,CHMe*C02H, 
b.  p.  178°/ 8  mm.,  giving  a  white  silver  salt,  but  not  crystallising 
(compare  Abstr.,  1911,  i,  969  :  e-phenylhexoic  acid).  From  phenyl- 
propyl  bromide,  magnesium  and  allyl  bromide,  the  very  pleasant 
smelling  phenylhexylene,  CH2Ph*[CH2]3*CH;CH2,  is  obtained,  b.  p. 
94 — 95°/10  mm.,  D24°  0*8839,  1*5033.  With  similar  difficulty  it 

unites  with  hydrogen  bromide,  the  e-bromo-a-pkenylhexane, 

CH2Ph  •  [CH2]3*  CHMeBr, 

boiling  at  152 — 156°/10  mm.,  and  yielding  a  magnesium  compound 
which  decomposes  with  trioxymethylene,  giving  £-phenyl-{3-methylhexyl 
alcohol,  CH2Ph*[CH2]3*CHMe*CH2*OH,  b.  p.  160— 163°/13  mm.,  which 
has  a  sweet  odour,  more  intense  than  that  of  phenylheptyl 
alcohol  and  more  pleasant  than  that  of  £-phenylhexyl  alcohol.  Phenyl- 
amyl  bromide,  CH2Ph*[CH2]3*CH2Br,  b.  p.  144°/12  mm.,  from 
6-plienylamyl  alcohol  and  hydrobromic  acid,  gives  a  somewhat  poorer 
yield  of  phenyloclylene,  CH2Ph*[CH2]5*CH'.CH2,  a  pleasant  smelling, 
colourless  liquid,  b.  p.  115 — 117°/8  mm.,  Df  0‘8792,  ri$  P4995.  From 
S-phenoxy butyl  iodide,  besides  some  diphenoxyoctane,  phenoxyheptene, 
OPh*[CH2]5*CHICH2,  is  obtained  ;  this  readily  absorbs  bromine,  the 
somewhat  unstable  dibromide  being  hydrolysed  with  difficulty  by 
means  of  fuming  hydrobromic  acid,  yielding  afiy-tribromoheptane, 
CH2Br*[CH2]4*CHBr*CH2Br,  a  colourless  liquid  having  a  pleasant, 
spicy  odour  and  boiling  at  150 — 155°/8  mm.  Similarly,  phenoxyoctene, 
CH2Ph*[CH2]5*CHICH2,  from  e-phenoxyamyl  iodide,  may  be  converted 
into  a/30-£r«7»ro?no-oc£awe,CH2Br*[CH2]6*CHBr*CH2Br,  b.  p.  160°/10  mm. 

These  tribromo-paraffins,  like  a/3e-tribromohexane  (Abstr.,  1911,  i, 
938),  react  with  magnesium,  losing  the  neighbouring  bromine  atoms  and 
yielding  unsaturated  magnesium  compounds,  but  the  conversion  of  these 
into  unsaturated  iodides  by  means  of  iodine  is  unsatisfactory,  the 
ethenoid  linking  absorbing  the  halogen  to  a  great  extent.  It  is  now 
found,  however,  that  iodoacetonitrile  brings  about  the  desired  change 
and  that  it  reacts  generally  like  the  free  element,  converting,  for 
example,  bromobenzene  into  iodobenzene  and  phenylpropyl  bromide  into 
phenylpropyl  iodide,  b.  p.  118 — 123°/10  mm.,  which  is  characterised  by 
conversion  into  phenylbutyronitrile  (Abstr.,  1910,  i,  843),  and  into 
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phenylbutyric  acid  itself.  In  the  case  of  a/Sc-tribromohexane,  a  certain 
mount  of  an  unsaturated  hydrocarbon,  probably 
GIT  MelCH*  [CH2]r,*CH  ICHMe, 

is  obtained,  but  the  presence  of  iodohexylene,  CHMeICH*[CH2]2*CH2I, 
is  shown  by  its  conversion  in  the  crude  state  into  a  nitrile  and  then 
into  A^-heptenoic  acid,  CH3*CHICH*[CH2]3*C02IT.  The  formation  of 
iodoheptylene  from  a^-tribromoheptane  is  also  proved  by  treating  the 
crude  product  with  trimethyJamine,  when,  besides  a  small  amount 
of  Irimelhylcyanomelhylammonium  iodide ,  NMe3I*CH2*CN,  m.  p.  196°, 
from  unchanged  iodoacetonitrile,  the  recently  described  trimethyl- 
A^'-heptenylammonium  iodide  (Abstr.,  1912,  i,  165)  is  obtained;  this 
confirms  the  position  of  the  three  bromine  atoms,  and  hence  of  the 
ethylene  linking  in  phenoxyheptene.  For  synthetic  purposes  it  appears 
unnecessary  to  isolate  the  unsaturated  iodide  from  the  crude  product. 

J.  C.  W. 

The  Action  of  Aluminium  Chloride  on  the  Homologues  of 
Benzyl  Chloride.  Julius  von  Braun  and  H.  Deutscii  ( Be r.,  1912, 
45,  1267 — 1274). — Inspired  by  Kipping’s  discovery  that  fatty- 
aromatic  acid  chlorides  produce  cyclic  ketones  under  the  influence  of 
aluminium  chloride  (see  Trans.,  1894,  65,  480;  1899,  75,  144  ;  1901, 
79,  602),  the  authors  have  tried  the  action  of  this  reagent  on  their 
oxygen-free  fatty  aromatic  chlorides,  with  the  hope  of  finding  the 
conditions  for  ring  formation.  They  have  found  that  the  substitution 
of  ~CH2  for  ~CO  in  the  side-chain  is  of  enormous  influence,  considerably 
diminishing  the  tendency  to  the  formation  of  benzene  derivatives  of 
five-  or  seven-membered  rings. 

Phenylbutyl  chloride  was  converted  by  this  means  into  pure  tetra- 
hydronaphthalene  previously  obtained  from  naphthalene  in  a  less  pure 
form  by  Bamberger  and  Kitschelt  (Abstr,,  1890,  1146) ;  contrary  to 
this  earlier  notice,  it  was  found  to  have  an  odour  like  hydrindene,  did 
not  change  in  the  air,  nor  decolorise  bromine,  and  was  only  slowly 
attacked  by  permanganate;  b.  p.  205°,  D‘f  0‘957,  n2£  1-5370.  Phenyl- 
propyl  chloride,  however,  gave  only  a  trace  of  hydrindene,  although 
phenylpropionyl  chloride  is  converted  to  the  extent  of  95%  into 
a-hydrindone  (Thiele  and  Wanscheidt,  Abstr.,  1910,  i,  831);  the 
chief  product,  which  is  not  volatile  in  steam,  is  a  viscid,  chlorine-free, 
red  oil,  probably  a  combination  of  several  molecules  of  the  chloride 
with  elimination  of  hydrogen  chloride.  A  mixture  of  such  compounds 
is  the  only  result  in'  the  case  of  phenylethyl  chloride.  Phenylamyl 
chloride  in  light  petroleum  or  carbon  disulphide  solution  is  converted 
into  a  similar  mixture  (35%),  but  chiefly  into  a  peppermint-like  oil 
which  distilled  in  steam  (60%)  ;  potassium  permanganate  removed  a 
small  amount  of  unsaturated  hydrocarbons  from  this,  leaving  phenyl- 
cycfopentane  (compare  Borsche  and  Menz,  Abstr.,  1908,  i,  149).  In 
benzene  solution,  however,  the  portion  not  volatile  in  steam  was  not  a 
complicated  mixture,  but  at-diphenylpentane,  CH2(CH2*CH2Ph)2,  a 
glycerol-like  liquid,  b.  p.  190 — 200°/12  mm.  The  formation  of  phenyl- 
cyc/opentane,  the  constitution  of  which  is  confirmed  by  oxidation  to 
benzoic  acid  and  not  to  phthalic  acid,  as  the  latter  would  agree  with 
benzosuberane,  is  a  case  in  which  aliphatic  hydrogen  is  removed  in  an 
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elimination  of  hydrogen  chloride,  and  instances  a  new  course  of  the 
Friedel  and  Craft’s  reaction.  That  the  cycZopentane  ring  does  not 
hinder  substitution  in  the  benzene  ring  is  shown  by  the  formation  of 
p )-(?)-nitrophenylcjc\opentane ,  N02*C6H4*C5H9,  a  yellow  oil  with 

pleasant  odour,  b.  p.  162 — 169°/13  mm.  J.  C.  W. 

Electrolytic  Reduction  of  Nitrobenzene  ■without  a 
Diaphragm.  E.  F.  Farnau  (J.  Physical  Chem.,  1912,  10,  249 — 252. 
Compare  Snowdon,  this  vol.,  i,  100). — Snowdon’s  method  of  electro¬ 
lysing  an  emulsion  of  nitrobenzene  between  iron  electrodes  when 
carried  out  at  ordinary  temperatures  (25°,  rising  to  35°)  with  sodium 
sulphate  solution  as  electrolyte  instead  of  ferrous  chloride  gives  a  good 
yield  of  aniline. 

Both  cathodic  hydrogen  and  ferrous  sulphate  act  as  reducing  agents. 
In  the  author’s  experiments  the  reduction  was  not  carried  to 
completion,  and  the  average  current  efficiency  calculated  on  the 
aniline  produced  was  78%.  It  is  stated  that  no  reduction  product 
other  than  aniline  was  obtained,  but  about  12%  of  the  nitrobenzene 
was  unaccounted  for.  R.  J.  C. 

Nitration  of  o-Tolyl  ^-Tolueneisulphonate.  Frederic  Reverdin 
(Bull.  Sac.  chim.,  1912,  [iv],  11,  447;  Ber.,  1912,  45,  1450).— In  a 
previous  paper  with  P.  Crepieux  (Abstr.,  1902,  i,  435),  the  author 
described  o-tolyl  j9-toluenesulphonate  as  yielding  on  nitration 
3  : 5-dinitro-o-tolyl  ^o-toluenesulphonate,  m.  p.  108 — 109°.  He  now 
finds  that  the  substance  so  described  was  really  5-nilro-o-tolyl 
2-nilro-p-loluenesulphonate  (compare  Ullmann  and  Sane,  this  vol., 
i,  104).  T.  A.  H. 

Unsaturated  Compounds.  I.  Elimination  of  Hydrogen 
Chloride  from  Unsymmetrical  Carbinyl  Chlorides.  Alex. 
Oreohoff  and  R.  Konowaloff  (Ber.,  1912,  45,  861 — 865). — On 
elimination  of  hydrogen  chloride  from  dibenzylphenylethylcarbinyl 
chloride,  CH2Ph*CH2’CCl(CH2Ph)2,  by  heating  with  pyridine,  the 
formation  of  two  unsaturated  hydrocarbons  is  possible.  By  oxidation 
of  the  product  with  ozone,  benzaldehyde  is  obtained,  proving  that  the 
hydrocarbon  obtained  has  the  constitution 

CH2Ph-CH2-C(CH2Ph):CHPh. 

The  nearest  phenyl  radicle  in  this  case  has  tlie  strongest  displacing 
influence  on  the  hydrogen  of  the  methylene  group.  It  is  proposed  to 
test  whether  this  is  a  general  rule. 

Dibenzylphenylethylcarbinol ,  prepared  by  the  interaction  of  ethyl 
phenylpropionate  with  benzyl  chloride  and  ether,  crystallises  in  small, 
colourless  needles,  m.  p.  62 — 63°. 

Dibenzylphenylethylcarbinyl  chloride ,  obtained  by  the  action  of  dry 
hydrogen  chloride  on  the  carbinol  dissolved  in  ether,  forms  colourless 
needles,  m.  p.  108°. 

(3-Phenyl-a-benzyl-a-phenylethylethylene  [aS  -  Diphenyl  -  (3  -  benzyl  -  Aa- 
butylene]  crystallises  in  well-formed,  colourless  needles  in  stellate 
aggregates,  m.  p.  57 — 58°.  E.  F.  A. 
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Hexahydrotriphenylmethane  and  its  Derivatives.  Julius 
Schmidlin  and  Robert  von  Escher  ( Ber .,  1912,  45,  889 — 899). — 
Hexahydrotriphenylmethane  [diphenylcycZohexylmethane]  is  obtained 
by  reduction  of  hexahydrotriphenylcarbinol  or  from  diphenylcycfo- 
hexylidenemethane.  The  hydroxyl  group  of  hexahydrotriphenyl¬ 
carbinol  is  very  mobile,  but  substitution  is  prevented  by  the  proximity 
of  the  cyclohexane  ring ;  in  such  cases,  water  is  eliminated  and 
diphenylcyc/ohexylidenemethane  obtained.  No  carbinyl  chloride  could 
be  isolated  after  the  mild  action  of  hydrogen  chloride.  When  hydrogen 
chloride  is  allowed  to  act  directly  on  the  unsaturated  hydrocarbon 
or  on  the  earbinol  at  a  higher  temperature,  diphenylchlorocyclo- 

hexylmethane ,  CHPh2‘CCl<CQ^2.QgC>CH2,  isomeric  with  the  ear¬ 
binol  chloride  is  readily  obtained.  The  instability  of  the  earbinol 
chloride  points  to  a  similar  instability  in  the  dyes  derived  from 
hexahydrotriphenylmethane. 

To  prepare  hexahydroleucomalachite-green  (Zelinsky  and  Gutt, 
Abstr.,  1907,  i,  709),  magnesium  cyclohexyl  bromide  is  caused  to  react 
with  y-dimethylaminobenzaldehyde,  and  the  jo-dimethylaminophenyl- 
cycfohexylcarbinol  formed  (Schmidlin  and  Escher,  Abstr.,  1908,  i,  163) 
is  condensed  with  dimethylaniline. 

Crystalline  oxidation  products  of  hexahydroleucomalachite-green 
could  only  be  obtained  using  Caro’s  acid,  when  a  dioxide, 
(O:NMe2-C#Hi)2CH-C0Hu, 

is  formed. 

On  oxidation  in  acetic  acid  solution  with  very  little  lead  peroxide 
or  ozone,  a  fairly  marked  bluish  coloration  is  produced,  which  in  time 
vanishes,  particularly  on  the  addition  of  mineral  acids. 

Diphenylcyclohexylmethane  forms  prismatic  crystals,  m.  p.  5 6 '5°. 

DiphemjlchlorocycXohexiylmethane  crystallises  in  colourless  leaflets, 
m.  p.  120  — 122°  (corr.). 

Diphenylbromocyclohexylmethane  separates  in  colourless,  lustrous 
crystals,  m.  p.  125°  (corr.). 

The  dioxide  of  hexahydroleucomalachite-green  crystallises  in 
lustrous,  colourless  plates,  m.  p.  165°  (corr.). 

p-Methoxyphenylcjclohexylcarbinol,  OMe-C6H4*CH(OH)'C6H11,  pre¬ 
pared  from  bromocycfohexane,  magnesium,  and  anisaldehyde,  forms 
long,  colourless  needles,  m.  p.  92°  (corr.). 

p-Methoxyphenylcyclohexylcarbinyl  chloride  separates  in  crystals, 
m.  p.  104°  (corr.);  when  boiled  with  water,  it  is  converted  into  the 
earbinol.  E.  F.  A. 

Autoreduction  of  Triphenylmethyl  under  the  Action  of 
Light.  Julius  Schmidlin  and  Antonio  Garcia-Banus  ( Ber.,  1912, 
45,  1344 — -1350). — Complete  decolorisation  occurs  when  a  benzene 
solution  of  pure  triphenylmethyl  is  exposed  to  diffused  light,  quantita¬ 
tive  decomposition  into  triphenylmethane  and  diphenyldi-biphenylene- 
ethane  taking  place  : 

6C(C„H5)3  -  tCH(C,Hs)a  +  ?“|<>CPh-CPh<V«^. 

h  h 
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The  reaction  appears  to  depend  on  the  reduction  of  hexaphonylethane 
to  diphenyldi-biphenylene-ethane  by  the  triphenylmethyl.  Complete 
decolorisation  is  only  observed  when  pure  triphenylmethyl  is 
employed.  When  heat  or  impure  metal  is  used  in  the  preparation  of 
the  latter  substance,  yellow  impurities,  stable  towards  light,  are 
readily  introduced. 

Pure  triphenylmethyl  dissolved  in  benzene  was  exposed  to  light 
during  forty-five  days.  The  colourless  solution  had  deposited  crystals 
of  diphenyldi-biphenylene-ethane,  which  were  filtered  and  exposed  to  air 
in  benzene  solution,  whereby  phenyldiphenylenecarbinyl  peroxide, 
C38H2602,2CfiH6,  m.  p.  209°  (corr.),  was  obtained,  the  identity  of  which 
was  proved  by  comparison  with  phenyldiphenylenecarbinyl  peroxide 
obtained  from  phenyldiphenylenecarbinol.  The  mother  liquor  yielded 
triphenylmethane,  together  with  a  small  additional  quantity  of 
diphenyldi-biphenylene-ethane.  Solutions  of  triphenylmethyl  remained 
unchanged  when  preserved  in  the  dark  during  three  months. 

Triphenylmethyl,  when  heated  during  forty-eight  hours  in  xylene 
solution,  yielded  triphenylmethane,  together  with  a  large  quantity  of  a 
non-crystalline,  fluorescent,  yellow  substance.  When  heated  in  benzene 
solution  at  100°  during  four  months,  it  yielded  only  crystalline 
products,  chiefly  a  substance,  m.  p.  165°,  which  is  coloured  red  by 
concentrated  sulphuric  acid.  No  triphenylmethane  could  be  detected. 

H.  W. 

The  Behaviour  of  Monohalogenanilines.  Otto  Fischer  and 
Peter  Neber  (Ber.,  1912,45,  1093 — 1098). — The  behaviour  of  o-chloro- 
aniline  is  in  many  respects  peculiar.  With  regard  to  the  formation  of 
benzylidene  compounds,  and  the  action  of  nitrous  acid  on  o-halogenmono- 
methylanilines  or  o-chloroacetanilide,  however,  these  substances  behave 
similarly  to,  for  example,  m-chloroaniline. 

By  the  condensation  of  o  chloroaniline  with  the  respective  aldehydes, 
the  following  derivatives  were  obtained  :  benzylidene-o- chloroaniline, 
m.  p.  33 — 34°;  o-hydroxybenzylidene  -  o  -  chloroaniline,  m.  p.  79°; 
p-hydroxybenzylidene-ochloroaniline ,  m.  p.  162°;  o-nitrobenzylidene-o- 
chloroaniline,  m.  p.  Ill0;  -p-nitrobenzylidene-o-chloroaniline ,  m.  p.  121°; 
\)-methoxybenzylidene-o-chloroaniline,  m.  p.  58° ;  from  o-bromoaniline 
were  obtained  o-hydroxybenzylidene-o-bromoaniline,  m.  p.  84°,  and 
\nhydroxybenzylidene  o-brornoaniline,  m.  p.  162°. 

o-Chloro-N-nitrosoacetanilide,  m.  p.  47°,  was  prepared  by  passing 
nitrous  fumes  into  a  well-cooled  solution  of  o-chloroacetanilide  in 
glacial  acetic  acid. 

o-Chloroaniline  was  treated  successively  with  methyl  sulphate  and 
nitrous  acid.  The  oily  nitrosoamine,  when  acted  on  by  concentrated 
hydrochloric  acid,  was  transformed  into  o-chloro-p-nitrosomethylaniline, 
m.  p.  131 — 132°,  which  gave  o-chloro-p-nitrosoj]henol,m.  p.  148°  (decomp.), 
when  heated  with  sodium  hydroxide.  o-Bromoaniline,  when  similarly 
treated,  yielded  o-bromo-^-nitrosomethylaniline ,  m.  p.  104°.  Similarly, 
from  ra-chloroaniline,  m -chlorophenylmethylnitrosoamine,  m.  p.  37 — 38°, 
was  prepared,  which  was  transformed  into  m-chloro-ip-nitrosoinethyl- 
aniline,  m.  p.  134 — 136°  (decomp.),  by  the  action  of  cold  hydrochloric 
acid.  H.  W. 
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The  Nitrosoamine  Rearrangement  with  Hydrobromic  Acid. 
Otto  Fischer  [with  Hans  Gross]  ( Ber .,  1912,  45,  1098  — 1103). — 
Nitrosoamines  are  converted  into  />-nitroso-bases  by  means  of  hydro¬ 
chloric  acid  in  alcoholic,  aqueous,  or  glacial  acetic  acid  solution.  It 
is  advisable  to  choose  that  solvent  in  which  the  hydrochloride  of  the 
nitroso-base  is  least  soluble.  Disturbing  factors  arise  through  the 
oxidation  of  the  eliminated  nitric  oxide  by  means  of  air,  and  the  reac¬ 
tion  of  the  nitrogen  peroxide  with  hydrochloric  acid,  resulting  in  the 
liberation  of  chlorine  and  the  formation  of  chlorinated  by-products. 
These  disturbing  influences  are  more  marked  when  hydrobromic  acid 
is  substituted  for  hydrochloric  acid. 

A  cold  ethereal  solution  of  phenylmethylnitrosoamine,  when  acted 
on  by  an  alcoholic  solution  of  hydrobromic  acid,  precipitated  the  hydro¬ 
bromides  of  methylaniline,  ;>nitrosomethylaniline,  jo-bromomethyl- 
aniline,  and  o-/>dibromomethylaniline,  the  latter  in  very  small 
quantity,  whilst  the  mother  liquor  contained  phenylmethylnitrosoamine, 
y>bromophenylmethyluitrosoamine,  together  with  the  hydrobromides  of 
methylaniline,  p-bromomethylaniline,  and  jp-Ditrosomethylaniline. 
Larger  quantities  of  the  above-mentioned  o-p-dibromomethylaniline 
can  be  obtained  when  phenylnitrosoamine  is  added  to  a  well-cooled 
aqueous  solution  of  hydrobromic  acid  (D  1‘78).  o-p -Dibromophenyl- 
methyl nitrosoamine  has  m.  p.  50°. 

If  the  para-position  in  the  nitrosoamine  be  already  occupied,  an 
almost  quantitative  transformation  into  the  secondary  base  can  be 
brought  about  by  hydrobromic  acid;  thus  y?-bromophenylmethyl- 
nitrosoamine  yields  jo-bromomethylaniline. 

Diphenylnitrosoamine,  when  dissolved  in  a  mixture  of  alcohol  and 
ether  and  treated  with  alcoholic  hydrobromic  acid,  yielded  diphenyl- 
amine  and  di-p-bromodiphenylamine.  H.  W. 

Action  of  Methyl  Iodide  and  Alkali  on  p-Nitrosodimethyl- 
aniline.  Otto  Fischer  and  Eduard  Hepp  (Ber.,  1912,  45, 
1103  — 1104). — Contrary  to  the  statement  of  von  Pechmann  and  Seel 
(Abstr.,  1898,  i,  309),  the  authors  find  that  tetramethyldiamino- 
glyoxime  A-phenyl  ether  is  formed  when  the  methiodide  of  />-nitroso- 
dimethylaniline  is  treated  with  sodium  hydroxide.  IT.  W. 

Action  of  Concentrated  Sulphuric  Acid  on  Some  Aromatic 
Nitrosamines.  III.  Frederic  Reverdin  and  Franz  Liebl  (Arch.  Sci. 
phys.  nat.,  1912,  [iv],  33,  332 — 338.*  Compare  Abstr.,  1910,  i,  255; 
1911,  i,  123). — With  the  object  of  determining  whether  the  reduction 
of  secondary  nitroamines  to  nitrosoamines  by  sulphuric  acid  is  general, 
derivatives  of  o-  and  js-phenetidine  have  been  prepared.  These  readily 
undergo  oxidation,  so  although  the  formation  of  nitrosoamines  does 
indeed  take  place,  the  yields  are  very  poor,  being  much  less  than  in  the 
former  cases.  The  course  of  the  reaction  is  not  clear,  although  the 
liberation  of  carbon  dioxide,  oxygen,  nifcrogeD,  and  sometimes  oxides  of 
nitrogen  would  suggest  a  complete  destruction  of  part  of  the  substance  ; 
slight  changes  in  the  experimental  conditions  modify  the  result  to  such 
an  extent  that  comparative  studies  are  well-nigh  impossible.  It  may 
be  that  the  nitro-group  is  set  free  to  oxidise  a  part  of  the  molecule 
*  and  Bull.  Soc.  ckim.,  1912,  [iv],  11,  485 — 490. 
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and  then  becomes  fixed  as  a  nitroso-group,  for  it  is  found  that  such 
resistant  nifcroamines  as  the  highly  oxidised  trinitromethylnitroaniline 
scarcely  react,  whilst  in  the  case  of  those  nitroamines  which  are  only 
.slightly  substituted,  the  nitro-group  is  free  to  wander  in  the  nucleus 
and  the  formation  of  nitrosoamines  is  likewise  avoided. 

Dimethyl-o-phenetidine,  OEt'CgH^NMeg,  is  obtained  as  a  colourless 
oil  by  the  action  of  hot  methyl  sulphate  on  o-phenetidine.  It  boils  at 
218 — -220°,  has  a  characteristic  odour,  and  becomes  pink  in  the  light. 
Concentrated  nitric  acid  converts  it  into  Blanksma’s  3  :  5-dinitromethyl- 
nitroamino-o-phenetidine  (Abstr.,  1905,  i,  431),  from  which  phenol 
removes  the  A-nitro-group,  producing  3  :  5-diniti’omonometbyl-o-phene- 
tidine  (Blanksma,  loc.  cit.).  This  secondary  amine  yields  with  nitrous 
acid,  3  :  5-dinitromethylnitrosoamino-o-phenelidine, 
0Et-CGH2(N02)2-NMe-N0, 

which  crystallises  from  alcohol  in  yellow  needles,  m.  p.  71°.  The 
nitroamine  forms  a  green  solution  in  a  little  cold  sulphuric  acid,  giving 
the  same  nitrosoamine  (20%  yield),  accompanied  by  a  small  quantity 
of  the  dinitromethyl-o-phenetidine,  only  the  latter  being  recovered 
when  excess  of  acid  is  used,  or  the  temperature  is  allowed  to  rise. 
Methyl  sulphate  also  methylates  jD-phenetidine,  yielding  Knorr’s 
dimethyl  -  p  -  phenetidine  (Abstr.,  1897,  i,  108),  which  cold  con¬ 
centrated  nitric  acid  converts  into  3  : 5 -dinitromethylnitroso- 
p-phenetidine,  0Et*C6H2(N02)2*NMe*N0.  This  separates  in  shining 
leaflets,  m.  p.  108°,  and  is  oxidised  by  fuming  nitric  acid  to 
3  :  b-dinitromethylnilroamino-p-phenetidine ,  O Et •  C6H2  ( N  02  )2  •  N  M  e  •  N  02 , 
which  crystallises  in  pale  yellow  needles  from  alcohol,  m.  p.  95°,  and 
furnishes  with  phenol,  3  :  5-dinitromethyl-p-phenetidine, 
0Et’C6H2(N02)2*NHMe, 

in  jagged,  dark  red  crystals,  m.  p.  98°,  the  position  of  the  nitro-groups 
being  confirmed  by  the  formation  of  a  m-diamine.  The  nitroamine 
dissolves  in  cold  sulphuric  acid  with  an  intense  red  colour,  yielding  the 
nitrosoamine  ;  these  characteristic  colours  serve  to  detect  the  presence 
of  small  traces  of  nitroamines  in  impure  nitrosoamines.  J.  C.  W. 

A  New  Method  of  Preparing  Thiocarbimides.  Ludwig 
Kaluza  ( Monatsh ,  1912,  33,  363 — 371.  Compare  Andreascb,  Abstr., 
1907,  1,  233  ;  Kalaza,  Abstr.,  1910,  i,  130). — Good  yields  of  thio¬ 
carbimides  are  obtained  by  the  interaction  of  ethyl  chloroformate  and 
the  potassium  or  ammonium  salts  of  alkyl  (or  aryl)  dithiocarbamic 
acids.  Symmetrical  di-substituted  carbamides  are  formed  at  the  same 
time,  the  removal  of  which  is  impossible  in  certain  cases. 

Methylthiocarbimide,  m.  p.  35°,  b.  p.  118°,  and  ethylthiocarbimide 
were  obtained  in  yields  of  78 — 85%  by  the  interaction  of  ethyl 
chloroformate  with  potassium  methyldithiocarbamate  and  potassium 
ethyldithiocarbamate  respectively.  In  each  case,  only  traces  of  the 
corresponding  carbamide  derivatives  were  present.  Phenylthioearb- 
imide  and  o-  and  p-tolylthiocarbimides  were  similarly  prepared,  but 
contained  12 — 25%  of  disubstituted  carbamide  derivatives,  from  which 
they  could  not  be  satisfactorily  separated.  In  the  cases  of  the  tolyl- 
thiocarbimides  these  impurities  were  identified  as  di-o-tolylcarbamide, 
m.  p.  251°,  and  di-p-tolylcarbamide,  m.  p.  263°.  Andreasch  (loc.  cit.) 
has  shown  that  phenylthiocarbimide  deposits  diphenylcarbamide. 
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[With  R.  Haid.] — o-Anisylthiocarbimide  was  readily  obtained  from 
ethyl  chloroformate  and  ammonium  o-anisyldithioearbamate.  It 
deposits  di-o-anisylcarbamide  when  preserved  for  some  time. 

a-Naphthylthiocarbimide,  m.  p.  58°,  and  (3-naphthylthiocarbimide , 
in.  p.  62 — 63°,  were  similarly  obtained  in  yields  of  85 — 86%  and  88% 
respectively.  The  small  ,  amounts  of  s-dinaphthylcarbamide  simul¬ 
taneously  formed  were  readily  removed  by  recrystallisation  from 
alcohol.  H.  W. 

Catalysis  of  Cyclic  Alcohols  by  the  Wet  Way  by  means 
of  Sulphuric  Acid ;  Preparation  of  cyc/oHexenes.  Jean  B. 
Senderens  ( Compt .  rend.,  1912,  154,  1168 — 1170.  Compare  this 
vol.,  i,  331). — cyc/oHexanol  and  its  homologues  may  be  converted  into 
the  corresponding  unsaturated  hydrocarbons  by  distillation  with  3 — 4% 
of  their  volume  of  sulphuric  acid.  The  yields  are  not  so  good  as  those 
obtained  in  the  dry  way,  but  the  method  is  more  convenient,  cyclo- 
Hexanol  gave  89%  of  the  theoretical  yield  of  hydrocarbon. 

On  distilling  menthol  with  1 — 2%  of  its  volume  of  sulphuric  acid, 
menthene  was  obtained  in  the  same  yield  as  that  given  by  the  dry 
catalytic  method  (compare  this  vol.,  i,  406).  As  the  use  of  4 — 5%  of 
the  acid,  diluted  with  twice  its  volume  of  water,  does  not  diminish  the 
yield,  it  would  appear  that  the  process  is  strictly  catalytic  and  does 
not  depend  on  absorption  of  water  by  the  acid.  Anhydrous  aluminium 
sulphate,  a  good  catalyst  for  menthol  in  the  dry  way,  is  inefficient 
in  the  wet  method.  W.  0.  W. 

o-Nitrosophenol.  Oskar  Baudiscu  and  Nikolaus  Kahzeff  ( Ber ., 
1912,  45,  1164 — 1171). — o-Nitrophenol  was  converted  into  o-nitro- 
phenyl  y-toluenesulphonate,  and  this  reduced  by  means  of  hydrogen 
sulphide  and  ammonia  to  the  corresponding  [hydroxylamine  compound, 
which  was  converted  by  means  of  amyl  nitrite  and  ammonia  into 
the  ammonium  salt  of  the  corresponding  nitrosohydroxylamine  com 
pound,  CyH7'S02'0'C6H4'N(N0)'0*NH4.  On  hydrolysis  with  boiling 
sodium  hydroxide,  sodium  o-hydroxy-m-nitrosophenylhydroxylamine, 
OH,C(.H4*N(NO)'ONa,  is  formed.  This  forms  an  internally  complex 

copper  salt,  ^OH*C6H4*N<C]_q_^>^  Cu,  which  dissolves  in  organic 

solvents  with  a  bluish-green  coloration  and  crystallises  from  acetone  in 
pale  grey  needles.  In  presence  of  traces  of  acid,  it  becomes  deep  red, 
and  on  precipitation  of  the  red  solution  with  light  petroleum  an  almost 
black,  crystalline  precipitate  is  obtained  of  a  salt : 

O-  ....  ...  O 

j^NN-o-Cu-o-N:/^, 

\/  \/‘ 

Reddish-brown  fumes  of  N2Oo  are  evolved  during  the  transforma¬ 
tion  of  the  grey  into  the  red  copper  salt.  The  calcium  salt  correspond¬ 
ing  with  the  red  salt  consists  of  a  deep  red  crust  with  a  strong 
greenish-gold  reflex,  and  gives  a  deep  red  solution  iu  water.  When 
this  is  extracted  with  light  petroleum  after  being  made  acid  with 
metaphosphoric  acid,  an  emerald-green  extract  is  obtained,  which  on 
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evaporation  leaves  greenish-yellow  needles  of  o-nitrosophenol.  These 
have  a  strong  odour,  and  are  very  volatile.  The  iron  salt  forms 
lustrous,  greenish  black  crystals  ;  the  cobalt  salt  is  almost  black,  but 
gives  red  solutions. 

o-Nitrosophenol  is  more  quickly  prepared  by  oxidation  of  o-hydroxyl- 
aminophenyl  /x-toluenesulphonate  with  silver  oxide  to  o-nitroso- 
plienyl  />-toluenesulphonate,  which  exists  in  green  and  colourless 
modifications,  the  green  form  being  labile.  On  boiling  with  calcium 
hydroxide,  the  calcium  salt  of  o-nitrosophenol  is  formed. 

o-I/ydroxylaminophenyl  p-toluenesulphonale  crystallises  in  snow- 
white  needles,  m.  p.  112‘5°. 

The  ammonium  salt  of  o-nitrosohydroxylaminophenyl  p-toluene- 
sulphonate  has  m.  p.  119°;  it  becomes  yellow  and  dirty  brown  on 
exposure  to  the  air  for  a  few  hours.  When  decomposed  with  meta- 
phosphoric  acid,  o-nitrosoliydroxylaminophenyl  ptoluenesulphonate, 
C)iH4Me,S0.2*0*CGH4,N(N0)*0H,  is  obtained  in  colourless  crystals, 
m.  p.  76  ‘5°. 

o -Nitrosophenyl  p-tolucnesulphonale  forms  green  crystals,  m.  p.  45°, 
and  colourless,  lustrous  needles,  m.  p.  87'5 — SS^0.  E.  F.  A. 


Condensation  Products  of  m-  and  jo-Cresol  with  Acetone. 
Theodor  Zincke  and  W.  Gaebel  ( Annalen ,  1912,  388,  299 — 312). — 
The  condensation  of  o-cresol  with  acetone  is  similar  to  that  of  phenol ; 
the  product,  on  account  of  its  behaviour  with  bromine,  doubtless  has 
the  constitution  CMe2(C0H3Me*OH)2.  When  a  mixture  of  m-  or 
p-oresol  (six  parts)  and  acetone  (one  part)  is  s&turated  with  hydrogen 
chloride  in  the  cold,  and  is  heated  at  100°  for  thirty  hours,  or  when 
the  mixture  is  heated  on  the  water-bath  for  a  long  time  with 
phosphoryl  chloride  (01  part),  condensation  products  are  obtained, 
which  are  probably  ethers  on  account  of  their  chemical  indifference 
and  insolubility  in  alkalis.  The  condensation  product  from  m-cresol 
is  identical  with  the  substance  obtained  by  the  action  of  hydriodic 
acid  on  hydroxythymol  (Fries  and  Fickewirth,  Abstr.,  1908,  i,  822); 
it  is  dimorphous,  crystallising  from  alcohol  in  monoclinic  prisms,  m.  p. 
132°,  and  from  glacial  acetic  acid  in  rhombic  plates,  m.  p.  126°.  The 
condensation  product  of  p-cresol  and  acetone,  which  probably  has  one 
or  other  of  the  annexed  constitutions  : 

CMe2 — 0 — OMe2  CMe, - 0 

/V- 0—  or  /V- O-CMe^/N 

Met  J  l  iMe  Mol  J  v  i 


Me 

is  likewise  dimorphous,  crystallising  in  needles,  m,  p.  138°,  or  plates, 
m.  p.  144°. 

When  heated  with  phosphorus  pentachloride  at  130°,  both  condensa¬ 
tion  products  yield  amorphous,  yellowish-white  powders  having 
approximately  the  composition  C20H]f)O.2C!8 ;  the  m.  p.  of  the 
meta-derivative  is  90 — 110°,  that  of  the  para-derivative,  73 — 85°. 
By  chlorination  in  the  presence  of  iron,  the  condensation  product  of 
m-cresol  and  acetone  yields  an  impure  tetrachloro-deY'w&t'we,  m.  p. 
1  98— 201°,  in  glacial  acetic  acid, and  a  hexachloro-6oviv&i\\o,  C20H18O2Cl6, 
m  p.  208°  in  chloroform.  Under  similar  conditions,  the  condensation 
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product  of  y>-cresol  yields  in  either  solvent  an  ociacAforo-derivative, 
m.  p.  105 — 115°,  which  is  probably  identical  with  the  preceding.  By 
broinination,  the  condensation  product  of  m-cresol  forms  an  impure 
tetrabromo-Aeriwatiwe,  m.  p.  190°,  or  a  Aecca^romo-derivative,  m.  p. 
252°,  whilst  the  condensation  product  of  /j-cresol  yields  an  impure 
dibromide,  m.  p.  213°,  or  Aeaj«6romo-derivative,  m.  p.  300°  (decomp.). 
The  reduction  of  the  condensation  products  by  zinc  dust  at  320 — 350° 
yields  a  gas  (probably  propane),  m-  or  p-cresol,  and  substances, 
C10H14O,  b.  p.  230 — 240°  and  240 — 250°  respectively,  which  are 
probably  tertiary  alcohols,  OH*CMe2*C6H4Me. 

Oxidation  of  the  condensation  products  by  chromic  acid  yields 
definite  results  only  in  the  case  of  the  para-derivative.  In  this  case  an 
acid,  C20H20O6,  m.  p.  above  270°,  white  needles,  is  obtained ;  the 
sodium,  barium,  and  silver  salt,  and  the  methyl  and  ethyl  esters,  m.  p. 
215°  and  180°  respectively,  are  described.  C.  S. 

A  New  Synthesis  of  Hordenine.  Hugo  Voswinckel  (Ber., 
1912,  45,  1004 — 1006). — Hordenine,  OH’CyH^CHg’CH^NMeg,  can 
be  synthesised  (compare  Barger,  Trans.,  1909,  95,  2193;  Bosenmund, 
Abstr.,  1910,  i,  241)  by  the  following  steps  which  provide  a  general 
process  for  the  synthesis  of  hydroxypbenylethylamine  bases. 

ip-Methoxy phenyl  dimethylaminomethyl  ketone, 
OMe-C0H4-OO-CH2-NMe2, 

is  prepared  by  the  action  of  an  alcoholic  solution  of  dimethylamine  on 
;>m  ethoxy  phenyl  chloromethyl  ketone  (Kunckell  and  Johannsen, 
Abstr.,  1897,  i,  522)  ;  it  forms  a  colourless  oil,  m.  p.  about  30°.  The 
hy  dr  iodide  (colourless  needles,  m.  p.  150°)  on  boiling  with  hydriodic 
acid  (D  1'7)  and  phosphorus  gives  ^-hydroxy phenyl  dimethylamino¬ 
methyl  ketone,  colourless,  prismatic  crystals,  m.  p.  142°;  the  hydriodide 
of  this  base  (needles,  m.  p.  176°)  when  heated  in  a  sealed  tube  with 
hydriodic  acid  (D  T96)  and  phosphorus  gives  hordenine  (m.  p.  118°; 
methiodide,  m.  p.  228 — 229°).  D.  F.  T. 

Preparation  of  p-Hydroxyphenylisopropylamine.  Karl  W. 
Bosenmund,  Carl  Mannich,  and  Willy  Jacobsohn  (D.B.-P.  243546). 
— p-M ethoxy  phenylisopropylamine,  OMe*C6H4*CH2,CHMe,NH2,  a 
strongly  basic  oil,  b.  p.  158°/25  mm.,  is  readily  prepared  by  reducing 
p-methoxybenzyl  methyl  ketoxime,  OMe’C6H4’CH2*CMeINOH,  with 
sodium  amalgam;  the  hydrochloride,  colourless  leaflets,  has  m.  p.  210°. 
When  the  foregoing  base  is  boiled  during  fifteen  minutes  with  three 
parts  of  hydriodic  acid  (D  1  *7),  it  furnishes  'p-hydroxyphenylisopropyl - 
amine  hydriodide,  m.  p.  155°  ;  this  base  forms  colourless  rosettes,  has 
m.  p.  125 — 126°,  and  is  of  therapeutic  value.  F.  M.  G.  M. 

Constitution  of  the  Bromides  of  ^-isoPropylphenol  and 
p-sec  Butylphenol.  Theodor  Zincke  ( Annalen,\\§\2 ,  388,  294 — 298). 
— The  constitutions  ascribed  to  the  hexa-  and  heptabromo-derivatives 
of  p  isopropylphenol  obtained  by  the  action  of  bromine  on  3:5:3':  5'- 
tetrabromo-/>-diphenoldimethylmethane  (Abstr.,  1906,  i,  172)  were 
given  to  these  substance  in  consequence  of  the  constitution  given  by 
Baeyer  and  Seuffert  to  the  hexabromothymol  obtained  from  menthone 
(Abstr.,  1901,  i,  216).  Since,  however,  Fries  has  shown  (Abstr.,  1910, 
i,  333)  that  the  hexabromothymol  contains  only  two  bromine  atoms  in 
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the  nucleus,  the  constitutions  of  the  hexa-  and  the  heptabromo- 
derivatives  of  yi-fsopropylphenol  become  open  to  doubt.  It  is  now 
shown  that  the  hexabromo-^i-isopropylenephenol  obtained  from  the 
acetylated  heptabromide  ( loc .  cit.)  yields  with  alkali  and  methyl 
sulphate  a  methyl  ether ,  OMe*C6H2Br2*C(CHBr2)ICBr2,  m.  p.  127°, 
which  is  oxidised  to  3  -.b-dibromo-i-methoxybenzoic  add,  in.  p.  213°,  by 
boiling  nitric  acid,  D  1-4,  and  water  (2:3  by  volume).  The  hepta¬ 
bromide,  therefore,  probably  has  the  constitution 
OH-C6H2Br2-CBr(CHBr2)2, 
whilst  the  hexabromide  is  represented  by 

OIi-C6H2Br2*CBr(CHBr2)-CH2Br. 

The  constitutions  previously  ascribed  to  the  hexa-  and  heptabromo- 
derivatives  of  y>-sec-butylphenol  (Abstr.,  1908,  i,  780)  must  be  altered 
in  a  corresponding  manner;  the  hexabromide  probably  has  the  con¬ 
stitution  OH*C6H2Br2,CBr(OHBr2),CHMeBr,  and  the  heptabromide 
the  constitution  OH*C6H2Br2*CBr(CHBr2)'CMeBr2.  C.  S. 

Amidosulphonic  Acid.  Karl  A.  Hofmann  and  E.  Biesalski 
(Ber.,  1912,  45,  1394 — 1398). — The  authors  recommend  the  employ¬ 
ment  of  amidosulphonic  acid  as  a  standard  in  acidimetry.  Its  gradual 
hydrolysis  in  aqueous  solution  to  acid  ammonium  sulphate  has  little 
influence  on  most  titrations. 

It  may  also  be  used  in  the  preparation  of  aryl-sulphuric  acids  and 
phenol-sulphonic  acids,  and  possesses  the  advantage  over  sulphuric 
acid  that  no  separation  of  the  product  from  excess  of  sulphonating 
agent  is  necessary.  Thus  ammonium  phenol-y?-sulphonate  results  when 
phenol  is  heated  with  amidosulphonic  acid  at  150 — 160°,  whilst  at 
100°  ammonium  phenyl  sulphate  is  obtained.  From  the  above  it 
might  appear  that  the  latter  compound  is  formed  as  an  intermediate 
step  in  the  preparation  of  ammonium  phenol-y?-sulphonate.  Against 
this  view,  however,  is  the  fact  that  ammonium  anisole-jp-sulphonate  is 
obtained  in  good  yield  when  anisole  and  amidosulphonic  acid  are 
heated  at  140 — 150°  during  six  hours.  Similarly,  o-,  m-,  and  ^-cresols, 
and  1:2:4-  and  1:3:  4-xylenoIs  are  sulphonated  by  amidosulphonic 
acid  at  150°.  /2-Naphthol  at  160°  is  similarly  transformed  into 
ammonium  2-naphthol-6-sulphonate. 

In  all  these  cases  no  dehydrating  agent  is  necessary,  since  the 
eliminated  water  is  absorbed  in  the  hydrolysis  of  the  amino-group 
with  the  formation  of  an  ammonium  salt.  This  intramolecular  redis¬ 
tribution  of  water  is  particularly  obvious  when  amidosulphonic  acid  is 
brought  into  contact  with  the  carbinol  base  of  malachite-green, 
whereupon  the  dye  is  at  once  produced.  H.  W. 

o-Hydroxytolylsulphone.  Josef  Zehenter  ( Monatsh .,  1912,  33, 
333 — 347). — o-Hydroxytolylsulphone  was  obtained  in  good  yield  by 
heating  o-cresol  (2  parts)  with  sulphuric  acid  containing  8%  sulphur 
trioxide  (1  part)  during  three  to  four  hours  at  160 — 180°.  It 
separates  from  alcohol  in  colourless  prisms,  m.  p.  263 — 265°.  Its 
identity  with  the  compound  prepared  by  Tassinari  (Abstr.,  1889,  245) 
follows  from  its  m.  p.,  and  that  of  its  diacetyl  derivative.  Salts  of  it 
could  not  be  prepared,  nor  could  any  definite  oxidation  product  be 
isolated.  Its  constitution  has  not  been  proved,  but  the  *S02  group  is 
in  the  ortho-  or  para-position  to  the  hydroxyl  group.  o-Cresol- 
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/j-sulpbonic  acid  was  isolated  as  by-product  in  the  above  reaction,  and 
its  potassium  and  barium  salts  were  analysed. 

Bromine  in  hot  ethereal  solution  transforms  o-hydroxytolylsulphone 
into  dibromo-o-hydroxyf.olylsulphone,  C14H1204Br2S,  m.  p.  254 — 256°, 
whilst,  in  the  absence  of  a  solvent,  tetrabromo-o-cresol,  m.  p.  207 — 208°, 
is  formed.  When  heated  on  the  boiling  water-bath  with  nitric  acid 
(D  1  •  2),  o-hydroxytolylsulphone  yields  dinitro-o-hydroxytolylsulphone, 
Ci4Hi2(N02)204S,  m.  p.  243°,  the  potassium  salt  of  which, 
C]4H10(NO2)2O4SK2,3-5H2O, 

was  analysed.  At  the  ordinary  temperature,  concentrated  sul¬ 
phuric  acid  converts  o-hydroxytolylsulphone  mainly  into  o-cresol- 
3-sulphonic  acid  [isolated  in  the  form  of  its  barium  salt, 
(0H,C6H3Me,S03)2Ba,3H20],  which  when  oxidised  with  nitric  acid 
forms  3  :  5-dinitro-o-cresol,  m.  p.  85-5° ;  at  100 — 110°,  this  acid 
together  with  o-cresol-3  : 5-disulphonic  acid  is  formed,  whilst  at 
160 — 170°  practically  only  the  latter  acid  is  obtained.  Its  potassium 
and  barium  salts  were  analysed.  Oxidation  with  concentrated  nitric 
acid  converts  the  potassium  salt  into  3  :  5-dinitrocresol.  H.  W. 

The  Ferric  Chloride  Reaction  with  Catechol.  II.  Violet 
Iron  Catechol  Compounds.  Rudolf  Friedrich  Weinland  and 
Karl  Binder  ( Ber .,  1912,  45,  1113 — 1124). — The  authors  have 
already  shown  (Abstr.,  1912,  i,  184)  that  the  deep  red  solutions  formed 
when  ferric  salts  and  catechol  are  mixed  in  alkaline  solution  contain 
the  salts  of  on  acid,  H3[FeXIr(C6H402)3].  These  solutions  when  diluted 
become  reddish-violet  and  then  violet,  and  contain  salts  of  a  new  acid, 
H[Fe(CGH402)2].  Aqueous  solutions  of  salts  of  the  red  acid  have  an 
alkaline  reaction,  and  are  hydrolysed  according  to  the  equations  : 
K3[Fem(C6H402)3]  +  2HsO  =  KH2[Feni(CfiH402)3]  +  2KOH 
KH2[FeIII(Cl.>H40!)3]  =  K[Fe(C6H402)!]  +  C#H4(OH)2. 

The  ammonium  salts  of  the  violet  acid  may  be  obtained  by  boiling 
a  dilute  aqueous  solution  of  the  ammonium  salt  of  the  red  acid,  since 
the  liberated  ammonia  is  volatilised.  In  the  case  of  non-volatile  bases, 
the  addition  of  acetic  acid  is  necessary.  Salts  of  the  violet  acid  may 
also  be  prepared  by  mixing  solutions  of  catechol,  ferric  acetate,  and 
alkali  acetate. 

The  free  violet  acid  and  its  salts  are  black,  microcrystalline 
substances,  soluble  in  water,  insoluble  in  alcohol.  All  contain  water, 
which,  in  the  case  of  the  normal  potassium  salt,  was  retained  after 
preservation  in  a  vacuum  over  sulphuric  acid  during  four  weeks. 
Their  aqueous  solutions  are  immediately  decolorised  by  the  addition 
of  mineral  acids,  whilst  addition  of  alkali  results  in  the  formation  of 
salts  of  the  red  acid,  one-third  of  the  iron  being  precipitated  as  ferric 
hydroxide.  In  certain  circumstances,  the  addition  of  acetic  acid 
to  the  solutions  of  normal  salts  of  the  red  acid  causes  the  formation  of 
acid  salts  of  the  same  acid,  which  consist  of  brownish-black  or  black, 
crystalline  powders  soluble  in  water  or  alcohol  with  the  formation  of 
violet  solutions.  Alkali  dissolves  them  with  formation  of  red 
solutions  and  without  precipitation  of  ferric  hydroxide. 

The  free  violet  acid,  II  j^e^^^j^2^2  ,H„0,  was  obtained  as  a  black 
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powder,  sparingly  soluble  in  water  or  alcohol,  by  mixing  aqueous 
solutions  of  catechol,  ferric  acetate,  and  sodium  acetate. 

The  sodium  dihydrogen  salt  of  the  red  acid, 

.  aH2[F enI(CcH402)3],3  fl20, 

prepared  by  the  addition  of  one  or  two  equivalents  of  acetic  acid  to  the 
normal  sodium  salt  of  the  red  acid  and  evaporation  of  the  solution  over 
sulphuric  acid,  is  readily  transformed  into  the  normal  sodium  salt  of 


the  violet  acid,  Na 


Fe(C6H402)2 


H20 


by  evaporating  its  aqueous 


solution  on  the  water- bath.  By  the  action  of  three  equivalents  of 
acetic  acid  on  the  normal  sodium  salt  of  the  red  acid,  an  acid  sodium 
salt  of  the  violet  acid  was  obtained  as  a  black  powder. 

The  normal  potassium  salt  of  the  violet  acid,  K 

prepared  by  addition  of  one  or  two  equivalents  of  acetic  acid  to  a 
solution  of  the  normal  potassium  salt  of  the  red  acid.  The  acid 
potassium  salt  of  the  violet  acid, 

2K^Fe((^°2>2J  +  +  2H20, 

was  formed  when  three  equivalents  of  acetic  acid  were  used. 

The  normal  ammonium  salt  of  the  violet  acid,  NH4 

was  obtained  on  evaporating  a  solution  of  the  normal  ammonium  salt 
of  the  red  acid.  The  latter,  when  treated  with  three  equivalents  of 
acetic  acid,  yielded  an  acid  ammonium  salt  of  the  violet  acid, 

2NH  p(C6H4°2)2l  Hpe(08H408)8- 

A  second  acid  ammonium  salt  of  the  violet  acid, 


3H20. 


NtL 


2]  +  HrFe^HA>2 
J  L  H2° 


+  2-5H20, 


Fe(C0H4O8)2 

-  H?°  -  .  - 
was  obtained  by  mixing  solutions  of  catechol,  ammonium  acetate,  and 

ferric  acetate.  When  larger  quantities  of  ammonium  acetate  were 

employed  (7 — 12  equivalents  instead  of  3'5),  an  ammonium  salt  of  the 


-Fe(C6H402)2 


h2o 


]  +  (NH,)3[Fe"'(C6H402)8]  + 


red  and  violet  acid,  4NH4 

(NH4)2H[Feni(CGH402)3]  +  13H20,  was  obtained.  From  the  mother 
liquor  left  in  this  experiment,  the  diammonium  hydrogen  salt  of  the 
red  acid,  (NH4)2H[Fein(C6H402)3],4H20,  was  prepared.  H.  W. 


A  Contribution  to  the  Knowledge  of  Phloroglucinol. 
A.  Goschke  and  Josef  Tambor  ( Ber .,  1912,  45,  1237,  1239). — 
Although  resacetophenone,  quinacetophenone,  and  gallacetophenone  are 
now  easily  obtainable  hydroxy-ketones,  2:4:6-  trihydroxyaceto- 
phenone  or  phloroacetophenone  has  not  yet  been  synthesised.  Many 
flavone  and  flavonol  colouring  matters  possess  the  same  carbon  skeleton, 
and  recently  Semmler  and  Schossberger  have  found  its  dimethyl  ether 
in  some  ethereal  oils  (Abstr.,  1911,  i,  1002),  whilst  Rupe  has  suggested 
that  cyanomaclurin  may  be  a  pentahydroxychalkone,  that  is,  a  con¬ 
densation  product  of  phloroacetophenone  and  resorcinaldehyde.  As 
the  present  authors  have  found  that  polyhydroxychalkones  are 
coloured  (compare  Abstr.,  1912,  i,  30),  whereas  cyanomaclurin  is  a 
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colourless  powder,  they  have  attempted  to  apply  Neucki’s  method 
(Abstr.,  1899,  879)  to  the  synthesis  of  phloroacetophenone.  Two 
substances  have  been  obtained,  but  they  proved  to  be  the  triacetyl- 
cycfohexantrione  (Abstr.,  1909,  i,  656)  and  diacetylcycZohexantrione 
(Abstr.,  1912,  i,  274)  of  Heller.  From  the  former  an  as -phenylmethyl- 
hydrazone,  C15H1603TST2,  has  been  obtained  in  very  small,  yellow  prisms, 
m.  p.  165°.  Further  studies  on  the  action  of  acid  chlorides  on 
phloroglucinol  and  on  aromatic  hydroxy-acids  are  in  progress. 

J.  0.  W. 

3-Methoxy-4 : 5  methylenedioxybenzylamine.  Leopold  Rug- 
li ei m Eli  and  G.  Ritter  (Ber.,  1912,  45,  1340 — 1343). — Myristicin- 
aldehyde  (Semmler,  Abstr.,  1891,  311)  was  converted  into  the  oxime 
(m.  p.  159 — 160°),  which  could  be  reduced  by  zinc  dust  and  acetic 
acid  to  3-methoxy-4c  :  5-melhylenedioxybenzylamine, 
OMe-C0H2(:O2:CH2)-CH2-NH2, 

a  strong  base,  b.  p.  172,5°/16,5  mm.  ;  hydrochloride ,  m.  p.  222°,  gives 
solutions  with  green  fluorescence  ;  double  salt  with  mercuric  chloride, 
needles,  m.  p.  215°  j  platinichloride,  yellow  needles  and  leaflets  ;  picrale, 
leaflets. 

The  acetal  compound,  0Me*C6H2(I02CH2),CH2,NH,CH2,CH(0Et)2, 
unlike  that  of  3  : 4-dimethoxybenzylamine  (compare  Riigheimer  and 
Schbn,  Abstr.,  1908,  i,  153  ;  1909,  i,  605),  does  not  condense  to  an 
isoquinoline  derivative. 

The  amine  reacts  with  phenylcarbimide,  giving  phenyl-3-mefhoxy- 
4  ;5-methylenedioxybenzylcarbamide,  ( C0H9O 3) N H •  C O •  NHPh ,  slender 
needles,  in.  p.  174°;  phenylthioearbimide  similarly  gives  the  corre¬ 
sponding  thiocarbamide,  plates,  m.  p.  143°.  It  readily  condenses  with 
acetylacetone,  giving  (d-3-me,thoxy-\  :  5-methyleneiioxybenzyliminopropyl 
methyl  ketone, CMe[IN*CH2,C6Ho(I090H2)*0Me]CHo'C0,CH3,  m.  p.  73°. 

D.  F.  T. 

Derivatives  of  3  : 4 : 5  : 3' :  4' :  5'-Hexahydroxy diphenyl.  Caul 
Liebermanx  and  E.  Herrmuth  {Ber.,  1912,  45,  1218 — 1227). — Hexa- 
hydroxydiphenyl  is  readily  converted  by  oxidising  agents  into 
the  bluish-violet  sparingly  soluble  tetrahydroxydiphenoquinone. 
2:6:2':  6'-Tetrabromohexahydroxydiphenyl,  however,  cannot  be 
oxidised  to  the  corresponding  quinone. 

The  possibility  of  the  molecule  being  half  the  size,  namely, 
C6HBr2(OH)3,  is  discussed ;  it  is  shown  that  it  is  not  identical  with 
dibromopyrogallol,  and  that  the  resistance  to  oxidation  is  due  to  the 
influence  of  the  substituting  groups. 

Dihydroxydicarbonatodiphenyl, 

C0<°>06H2(0H)-  C6H2(OH)<°>CO, 

forms  slender  needles,  m.  p.  312°  (decomp.). 

Hexa-acetoxydiphenyl,C12H4(OAc)6,  crystallises  in  colourless  needles, 
m.  p.  236°  (previously  given  145°). 

Tetrahydroxydiphenoquinone,  prepared  by  the  action  of  alcoholic 
iodine  solution  on  the  aqueous  solution  of  hexahydroxydiphenyl,  is 
obtained  as  a  deep  blue  pi’ecipitato,  dissolving  in  concentrated  sulphuric 
acid  with  a  brown  coloration. 
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Tetrabromohexa-acetoxydiphenyl,  CfiBr2(OAc);i’C6Br2(OAc)3,  crystal¬ 
lises  in  platelets,  m.  p.  231°.  On  hydrolysis,  tetrabromohexahydroxy di¬ 
phenyl  is  obtained  in  colourless  leaflets,  which  darken  at  260°,  in.  p. 
270 — 276°  (decoxnp.).  The  solution  in  dilute  alkali  is  at  first  colourless  ; 
it  becomes  red  at  the  surfaces  of  contact  with  the  air,  and  finally  a  deep 
red  all  through. 

Dibromopyrogallol  as  prepared  either  by  Einhorn  (Abstr.,  1904, 
i,  238)  or  by  Perkin  and  Simonsen  (Trans.,  1905,  87,  863)  has 
ni.  p.  158°  (decomp.);  the  acetate  has  in.  p.  143°,  and  shows  other 
differences  in  its  behaviour  from  tetrabromohexahydroxydiphenyl. 

E.  F.  A. 

Optically  Active  Phenylmethylcarbinols.  Bror  Holmberg 
( Ber .,  1912,  45,  997 — 1003). — In  order  to  discover,  if  possible,  any 
directing  influence  in  the  Walden  inversion  exerted  by  the  groups 
already  attached  to  the  asymmetric  atom,  the  author  has  selected  for 
investigation  a-phenyletbyl  alcohol  as  a  structurally  simple  substance. 

a-Phenylethylamine  was  prepared  from  acetophenoneoxime  and  then 
resolved  (compare  Loven,  Abstr.,  1905,  i,  875;  ;  the  Z-form  has 
Df  0*952  ;  the  two  forms  had  a^+  and  —  38*73°  respectively,  and 
b.  p.  77 — 77*5°/16  mm.  (compare  Markwald  and  Meth,  Abstr., 
1905,  i,  272). 

Treatment  of  the  Z-form  with  sulphuric  acid  and  sodium 
nitrite  gave  a-phenylethyl  nitrite,  an  unstable,  yellow  oil,  b.  p. 
72*5 — 73c/19  mm.,  Df  1*045,  +6*80°,  together  with  a-phenylethyl 

alcohol,  a  colourless  liquid,  b.  p.  98*5 — 99°/20  mm.,  Df  1*018, 
a};’  +  5  00°  (compare  Emmerling  and  Engler,  this  Journ.,  1874,  74; 
Marckwald  and  Meth,  loc.  cit.).  The  d-base  on  similar  treatment,  but 
with  less  careful  cooling,  gave  the  stereoisomeric  ^-alcohol  and  nitrite, 
of  similar  properties  to  the  enantiomorpbs,  but  with  lower  optical 
activity,  evidently  due  to  partial  racemisation. 

d-a-Phenylethyl  alcohol  was  converted  by  hydrogen  bromide  into  the 
bromide,  b.  p.  94*5°/19  mm.,  Df  1*311  (compare  Bernthsen  and  Bender, 
Abstr.,  1883,  70);  the  product  was  completely  inactive.  The  action 
of  phosphorus  pentabromide  on  an  ethereal  solution  of  the  Z-alcobol 
produced  a  feebly  d-bromide,  whilst  the  action  of  nitric  oxide  and 
bromine  on  the  hydrobromide  of  d-a-phenylethylamine  gave  a  very 
small  quantity  of  a  d-liquid  (presumably  the  bromide  ester). 

When  d-phenylethyl  bromide  was  treated  in  alcoholic  solution  with 
moist  silver  oxide,  phenylethyl  ethyl  ether  was  produced,  b.  p. 
71*5 — 72°/15  mm.,  a},3  -0*20°,  and  also  a  smaller  amount  of  another 
lsevorotatory  substance,  apparently  a-phenylethyl  alcohol. 

D.  F.  T. 

Preparation  of  Phenyl-,  Alkyloxyphenyl-,  and  Dialkyloxy- 
phenyl-ethanolamines  and  their  Alkyl  Ethers.  Karl  W. 
Rosenmund  (D.H.-P.  244321.  Compare  Abstr.,  1911,  i,  34). — 
Compounds  having  the  general  formula  R*CH(OR1)’CH2*NH2  (where 
R  is  phenyl,  alkyloxyphenyl,  or  dialkyloxyplienyl,  and  R1  hydrogen 
or  an  alkyl  group)  are  readily  prepared  by  the  condensation  of 
benzaldehydo  (or  its  alkyloxy-  or  dialkyloxy-substitution  products) 
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with  nitromethane  in  the  presence  of  alkali  and  subsequent  reduction 
of  the  nitro-group. 

(3-Hydroxy-(3-phenylethylamine,  OII*CIIPh*GH2*NH2,  is  obtained  by 
treating  a  cooled  alcoholic  mixture  of  benzaldehyde  and  nitiomethano 
with  sodium  ethoxide  (1*5  mols.),  followed  by  reduction  with  sodium 
amalgam.  The  hydrochloride  is  an  oil ;  the  intermediate  nitro-alcohol, 
an  oil,  has  b.  p.  164 — 167°/20  mm.,  with  partial  decomposition. 

a- Nitro- (3-methoxy- [3-phenylethane,  0Me*CHPh*CH2*N02,  an  oil, 
b.  p.  140 — 141°/ 15  mm.,  is  prepared  in  a  similar  manner  from  nitro- 
styrene  in  methyl-alcoholic  solution,  and  on  reduction  furnishes 
(3-methoxy- (3-phenylethylamine,  which  was  isolated  in  the  form  of  its 
crystalline  hydrochloride,  m.  p.  158 — 159°. 

(3- Hydroxy- (3-p-methoxyphenylefdiyl  amine, 

OMe-Cr)H4*CIi(OH)*CH2*NH2, 

obtained  from  anisaldehyde  and  nitromethane,  was  isolated  as  its 
hydrochloride ,  m.  p.  168 — 173°. 

I S-Methoxy-fi-pmethoxyphenylethylamine , 

OMe*C6H4-CH(OMe)-CH2*NH2, 

prepared  from  p-methoxynitrostyrene,  furnishes  a  hydrochloride ,  m.  p. 
165 — 166  5°,  decomp.  186 — 187°. 

(3- Nilrodimethoxy  styrene  ( loc .  cit.)  is  converted  by  the  action  of 
sodium  methoxide  into  the  corresponding  a-nitro- /3-methoxy -(3-3  : 4- 
dimethoxyphenylethane,  an  unstable,  yellow  oil,  which  on  reduction 
furnishes  (3-methoxy- (3- 3  :  4- dimethoxyphenylelhylamine , 
C6H3(OMe)2*OH(OMe)*CH2*NH2 : 
its  hydrochloride  has  m.  p.  182 — 183°.  F.  M.  G.  M. 

Dehydration  of  Diphenyl- t/cbutylcarbinol.  (Mme.)  Pauline 
Ramart-Lucas  ( Compt .  rend.,  1912,  154,  1088 — 1090.  Compare 
Abstr.,  1911,  i,  636). — The  tertiary  alcohol,  Cl7H20O,  previously 
described  behaves  normally  with  thionyl  chloride,  giving  a  chloride, 
Cl7H19Cl,  m.  p.  72 — 73°,  but  yields  an  isomeride  of  this  substance, 
m.  p.  109°,  when  treated  with  acetic  anhydride  and  acetyl  chloride  ; 
dehydration  also  occurs,  however,  with  production  of  benzophenone 
and  /?-metbylpropane.  Oxidation  of  the  alcohol  with  chromic  acid, 
leads  to  the  formation  of  carbon  dioxide,  acetophenone,  and  benzo¬ 
phenone,  whilst  the  corresponding  unsaturated  hydrocarbon,  C17H1S, 
under  the  same  conditions  yields  the  same  substances  together  with 
an  acid,  crystallising  in  needles,  m.  p.  173°.  The  constitution  of  the 
hydrocarbon  cannot  be  settled  without  a  further  examination  of  this 
oxidation  product.  W.  O.  W. 

The  Behaviour  of  Some  Degradation  Products  of  Cholesterol 
on  Heating.  Adolf  Windaus  ( Ber .,  1912,  45,  1316 — 1321). — On 
account  of  the  stability  of  the  structure  of  cholesterol  towards  heat 
(compare  Diels  and  Linn,  Abstr.,  1908,  i,  164,  263),  it  is  probable 
that  many  reactions  occurring  at  elevated  temperatures  may  provide 
trustworthy  evidence  as  to  the  constitution  of  this  substance. 

The  dibasic  acid,  C27H4404  (Diels  and  Abderhalden,  Abstr.,  1904,  i, 
880),  when  covered  with  acetic  anhydride,  the  mixture  distilled  under 
ordinary  pressure,  and  the  residue  under  reduced  pressure,  loses 
carbon  dioxide  and  water  with  the  formation  of  a  cyclic  ketone. 
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C26H400,  needles,  m.  p.  95 — 96°;  oxime,  m.  p.  17G°.  This  behaviour 
indicates  that,  in  the  original  acid  the  two  carboxyl  groups  must  be 
in  a  1  :  6-  or  1  : 7-position  to  each  other. 

The  tribasic  acid,  C25H40Ofi,  obtained  from  the  previous  acid 
(Windaus,  Abstr.,  1908,  i,  j  264,  728;  1909,  i,  920)  under  similar 
treatment  loses  carbon  dioxide  and  water  with  the  formation  of  a 
cyclic  ketonic  carboxylic  acid,  C24H3803,  which  separates  from  dilute 
acetic  acid  in  hexagonal  tablets,  m.  p.  146 — 147°;  semicarbazone , 
leaflets,  m.  p.  249 — 250°  (decomp.).  From  analogy  to  the  conversion 
of  homocamphoronic  acid  into  camphononic  acid  (Lapworth  and  Chap¬ 
man,  Trans,  1899,  75,  986),  the  disappearing  carboxyl  groups  must 
likewise  be  in  the  1  :  6-  or  1  :  7-position. 

The  acid,  C24H3S03,  on  oxidation  with  chromic  acid  in  acetic  acid 
solution  gives  a  tricarboxylic  acid,  C24H3SOc,  slender,  prismatic  crystals 
containing  water  of  crystallisation,  m.  p.  (anhydrous)  216°  ;  the  sodium 
salt  is  sparingly  soluble.  An  isomeric  acid,  m.  p.  ca.  201°,  is  simul¬ 
taneously  produced.  By  comparison  of  this  behaviour  with  that  of 
camphononic  acid  (Lapworth  and  Chapman,  loc.  cit.),  the  carbonyl 
group  in  the  acid,  C24H3803,  must  be  adjacent  to  a  -  CH2  group. 

The  acid,  C24H38Ofi,  when  subjected  to  similar  distillation  produces 
(with  loss  of  water  and  carbon  dioxide)  a  cyclic  ketonic  acid ,  C23H3r)03, 
thin,  prismatic  crystals  from  acetic  acid,  m.  p.  170°;  semicarbazone, 
leaflets,  m.  p.  226°  (decomp.).  D.  F.  T. 

Preparation  of  Chloro-substituted  Derivatives  of  Anthranilic 
Acid.  Badische  Anilin-  &  Soda-Fabrik  (D.B..-P.  244207.  Compare 
Trans.,  1902,  81,  1324). — When  polychlorobenzoic  acids  are  heated  at 
100 — 150°  during  twelve  to  fifty  hours  with  30%  ammonium  hydroxide 
in  the  presence  of  copper,  the  chlorine  atom  in  the  ortho-position  to 
the  carboxyl  group  is  replaced  by  an  amino- group. 

4-Chloro-2-aminobenzoic  acid  was  thus  obtained  in  quantitative 
yield  from  2  : 4-dichloro-benzoic  acid,  whilst  2:4: 5-trichlorobenzoic 
acid  furnished  4  :  h-dichloro-2-aminobenzoic  acid,  colourless  needles, 
m.  p.  210°  (approx.).  F.  M.  G.  M. 

^-Aminobenzonitrile  and  Certain  of  its  Derivatives.  III. 

Marston  T.  Bogert  and  Louis  Els  berg  Wise  (J.  Amer.  Chem.  Soc., 
1912,  34,  693—702). — An  account  is  given  of  a  continuation  of  the 
study  of  derivatives  of  /;-aminobenzonitrile  (Bogert  and  Kohnstamm, 
Abstr.,  1903,  i,  559;  Bogert  and  Wise,  Abstr.,  1911,  i,  46). 

p- Aminobenzoni trile  picrate,  m.  p.  150’5o  (corr.),  forms  long,  silky, 
golden-yellow  needles.  \>-Nitrobenzoyl-ip-aminobenzonitrile, 

no2-c6h4-co-nh-c6h4-cn, 

m.  p.  258 — 259°  (uncorr.),  obtained  by  the  action  of  p-nitrobenzoyl 
chloride  on  jo-aminobenzonitrile,  crystallises  in  long,  pale  yellow, 
lustrous  needles,  p -Cyanophenylurethane,  CN*C6H4*NH*C02Et,  m.  p. 
116 — 117°  (corr.),  prepared  by  treating  p-aminobenzonitrile  with  ethyl 
chloroformate  in  presence  of  sodium  carbonate,  forms  colourless  needles 
with  a  faint,  pineapple- like  odour,  and  when  heated  with  hydrogen 
peroxide  solution  is  converted  into  p -carbamylphenylur ethane, 
NH2-C0-CGU4-NH-C02Et, 
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m.  p.  about  232-5°  (uncorr.),  which  crystallises  in  slender,  colourless* 
silky  needles,  p -Cyanophenylcarbamide,  CN*CfiH4'NH*CO*NH2,  in.  p. 
207,5 — 208‘5°  (uncorr.),  from  p-amiuobenzonitrile  hydrochloride  and 
potassium  cyanate,  forms  minute,  colourless  needles.  p -Cyanocarb- 
anilide,  CN’CgH^NH’CONHPh,  m.  p.  198‘5°  (corr.),  obtained  by  the 
action  of  pkenylcarbimide  on  ju-aminobenzonitrile,  crystallises  in 
clusters  of  colourless,  silky  needles.  Di-p-cyanocarbanilide, 
(CN-C6H4-NH)2CO, 

m.  p.  273°  (uncorr.),  from  jo-aminobenzonitrile  and  carbonyl  chloride, 
forms  small,  colourless  needles. 

When  ethyl  p-cyano-oxanilate  is  heated  with  concentrated  solution 
of  ammonia,  it  is  converted  into  p -cyano-oxanilamide, 
CN-C0H4-NH-CO-CO-NH2, 

m.  p.  above  300°,  which  forms  minute,  colourless  crystals,  p -Cyano- 
oxanilanilide,  CN*CGH4*NH*C(>C<>NHPh,  m.  p.  246°  (uncorr.), 
obtained  by  the  action  of  aniline  and  zinc  chloride  on  ethyl  p-cyano- 
oxanilate,  forms  small,  colourless  crystals. 

p -Cyanosuccinanilic  acid,  CN*C6H4*NH,C0*CH2*CH2*C02H,  m.  p. 
213 — 214°  (uncorr.),  obtained  by  the  action  of  succinic  anhydride  on 
jo-aminobenzonitrile,  crystallises  in  minute,  colourless  prisms ;  its 
methyl  and  ethyl  esters  have  m.  p.  155 — 156°  (corr.)  and  111°  (corr.) 
respectively  ;  the  silver  salt  is  described.  The  anil, 


CN  C(iH4  n^co-chv 


m.  p.  170°  (corr.),  forms  opaque  crystals. 

p-(7 yanophthalanilic  acid,  CN,C0H4*NH'CO-C6H4,CO2H,  crystallises 
in  nearly  colourless,  silky  needles ;  its  m.  p.  varies  with  the  rate  of 
heating,  but  if  the  substance  is  placed  in  a  bath  at  145°,  it  melts  at 


about  163°.  The  anil,  CN’C6H4,N<Cqq^>C0H4,  m.  p.  187°  (corr.), 


forms  feathery  clusters  of  slender,  silky  needles. 

When  solution  of  formaldehyde  is  added  to  a  solution  of  p-amino- 
benzonitrile  in  acetone,  a  condensation  product,  probably 
CH2(NH-C6H4;CN)2, 

m.  p.  158°,  is  produced,  which  forms  microscopic,  colourless  crystals. 

lWomo  -  p  -  acetylaminobenzonitrile,  NHAc‘C0H3Br’CN,  m.  p. 
1 61 ‘5 — 162  5°  (corr.),  crystallises  in  colourless  needles.  3-Nitro-i- 
acetylaminobenzamide,  NHAc,C6H3(N02)*C0*NH2,  m.  p.  239,5° 
(uncorr.),  obtained  by  the  action  of  an  alkaline  solution  of  hydrogen 
peroxide  on  3-nitro-4-acetylaminobenzonitrile,  forms  flat,  yellow 
needles.  3 :  i-Diacetylaminobenzonitrile,  (NHAe)2C6H3‘CN,  m.  p. 
238 — 238  5°  (uncorr.),  forms  colourless,  silky,  hair-like  crystals. 

Cyano-a-methylbenziminazole,  CN •  C6H4<C^  Jj^^CMe,  m.  p.  241° 


(uncorr.),  prepared  by  the  action  of  acetic  acid  on  3  : 4-diaminobenzo- 
nitrile  or  by  the  action  of  heat  on  3  : 4-diacetylaminobenzonitrile, 
forms  clusters  of  microscopic  crystals  or  of  opaque  needles.  Garbamyl- 

2-melhylbenziminazole,  NH2,CO,C0H3<^^^>CMe,  obtained  by  the 
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reduction  of  3-nitro-4-acetylaminobenzonitrile  with  tin  and  acetic  acid, 
forms  colourless  needles,  and  decomposes  at  about  270°  (uncorr.). 

E.  G. 

Preparation  of  Mercury  Compounds  of  Sulphamidobenzoic 
Acid.  Johannes  Kerb  (D.R.-P.  242571  and  242572). — When  the 
alkali  derivatives  of  o-  or  m-sulphamidobenzoic  acids  are  warmed  in 
aqueous  solution  with  one  molecule  of  mercuric  oxide  (or  carbonate) 
and  the  solution  filtered  and  evaporated  to  dryness  in  a  vacuum,  it 
furnishes  the  compound ,  C0.2Na‘CcH4*S02*NH*Hg,0H. 

The  second  patent  describes  the  preparation  of  the  compound , 
G02Na*CtiH3(S02,NH,Hg*0H)2,  from  2  :  4-disulphamidobenzoic  acid 
with  mercuric  oxide  (2  mols.).  F.  M.  G.  M. 

New  Transformations  of  m- Sulphamidobenzoic  Acid  under 
the  Influence  of  Heat.  Rokuro  Nakaseko  (Amer.  Chem.  J.y  1912, 
47,429 — 453). — m-Sulphamidobenzoic  acid  has  m.  p.237 — 238c,  but 
on  prolonged  heating  melts  at  a  much  lower  temperature.  If  the  acid 
is  kept  in  the  fused  state  for  several  hours  at  220 — 230°  and  is  then 
rapidly  cooled,  about  four-fifths  of  the  product  consists  of  the  insoluble, 
amorphous  modification  of  the  acid.  Another  modification,  m.  p. 
233 — 235°,  is  simultaneously  produced,  which  is  crystalline  and  easily 
soluble  in  water.  Both  these  modifications  were  described  by 
Limpriclit  and  TJslar  ( Annalen ,  1858,  106,  36). 

If  m-sulphamidobenzoic  acid  is  maintained  in  the  fused  condition  for 
only  twenty  to  thirty  minutes  and  is  then  cooled  slowly,  an  ammonium 
hydrogen  m -sulphobenzoate  is  produced,  together  with  another  substance 
isomeric  with  m-sulphobenzoic  diamide.  The  former  product  crystallises 
in  hexagonal  plates  containing  1H20,  and  differs  in  this  respect  from 
the  ordinary  form  of  ammonium  hydrogen  w-sulphobenzoate  which  has 
never  been  obtained  with  water  of  crystallisation.  A  new  barium 
m-sulphobenzoate,  (C02H’CcH4*S03)2Ba,4H20,  is  also  described.  The 
substance  isomeric  with  the  diamide  crystallises  in  prisms,  does  not 
melt  when  heated  to  253°,  and  is  probably  m-sulphobonzenylamidine, 

so3h-o6h4-C(:nh)-nh2. 

Wilson  (Abstr.,  1904,  i,  51)  has  shown  that  o-sulphobenzamide  can 
be  prepared  by  heating  potassium  hydrogen  o-sulphobenzoate  with 
ammonium  thiocyanate.  Attempts  to  obtain  m-sulphobenzamide  in  a 
similar  manner  were  not  successful,  but  resulted  in  the  formation  of 
two  substances,  one  crystallising  in  plates  and  the  other  in  needles, 
which  were  not  identified.  E.  G. 

[Preparation  of  m  -  Acetylaminophenylthiolacetic  and 
m-Amino-o-tolyltbiolacetic  Acids.]  Kalle  &  Co.  (D.R.-P.  244615 
and  244616). — m- Acetylaminophenylthiolacetic  acid ,  a  yellowish-white, 
crystalline  powder  prepared  by  previously  described  methods  (this 
vol.,  i,  354)  from  acetyl-m-phenylenediamine,  furnishes  a  vat  dye 
when  treated  with  chlorosul phonic  acid.  The  second  patent  states 
that  m- amino o-tolylthiolacetic  acid  (or  its  acetyl  derivative),  obtained 
from  4-acetylamino-2-toluidine  in  a  similar  manner,  yields  a  blue  vat 
dye  when  treated  with  condensing  reagents.  F.  M.  G.  M. 
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[Preparation  of  «-Xylylthiolacetic  Acid.]  Kalle  &  Co. 
(D.R.-P.  242997.  Compare  this  vol.,  i,  126). — m -Xylyl-h-thiolacetic 
acid,  needles,  m.  p.  85°,  prepared  from  m-5-xylidine  by  known  methods, 
requires  a  higher  temperature  to  convert  it  into  a  dye  than  does  the 
previously-described  4-carboxy-ra-xylyl-5-thiolacetic  acid. 

F.  M.  G.  M. 

Unsaturated  Compounds.  IX.  Addition  of  Hydroxyl- 
amine  to  Unsaturated  Acids  and  Esters  of  the  Cinnamic 
Acid  Series  and  to  Analogous  Compounds.  Theodor  Posner 
( Annalen ,  1912,  389,  1 — 120.  Compare  Abstr.,  1907,  i,  212). — The 
mechanism  of  additive  processes  and  the  influence  of  groups  in  the 
molecule  of  the  unsaturated  compound  (especially  those  containing 
conjugated  double  linkings)  and  of  the  distribution  of  the  affinity  in 
the  molecule  of  the  addendum  on  the  course  of  the  addition  are  still 
very  obscure,  despite  numerous  researches  on  the  subject.  With  the 
object  of  discovering  any  existent  regularities  in  such  processes,  the 
author  has  examined  very  thoroughly  the  addition  of  hydroxylamine 
to  cinnamic  acid  and  its  derivatives  and  allied  substances.  The 
influence  of  substituents  in  the  nucleus,  in  the  a- and  /3-positions,  and  in 
place  of  the  acidic  hydroxyl  group  on  the  additive  process  has  been 
examined,  but  regularities  have  not  been  discovered. 

It  has  been  shown  previously  (Abstr.,  1904,  i,  160;  loc.  cit.)  that, 
in  the  case  of  cinnamic  acid  itself,  hydroxylamine  in  alcoholic  solution 
forms  a  hydroxylamine  salt  in  the  cold,  /3-hydroxylamino-/3-phenyl- 
propionic  acid  after  boiling  for  three-quarters  of  an  hour,  and  /3-amino- 
/3-phenylpropionic  acid  after  boiling  for  ten  hours,  whilst  in  the  case  of 
methyl  or  ethyl  cinnamate,  alcoholic  hydroxylamine  forms  /3-hydroxyl- 
aminophenyl propionic  hydroxamoxime  hydrate  in  the  cold,  and  /3-amino- 
/3-phenylpropionic  acid  after  prolonged  boiling.  In  the  present  com¬ 
parative  experiments,  therefore,  the  alcoholic  hydroxylamine  solution 
of  approximately  normal  concentration  has  been  used  in  slight  excess 
(2| — 3  mols.  in  the  case  of  the  acids,  and  3^ — 4  mols.  in  that  of  the 
esters),  and  the  reacting  mixture  has  been  boiled  for  three-quarters  of 
an  hour,  ten  hours,  or  two  hundred  and  forty  hours  in  the  case  of  the 
acids,  and  kept  at  0°  for  eight  days  or  boiled  for  ten  hours  or  two 
hundred  and  forty  hours  in  the  case  of  the  esters.  Since  the  products 
of  the  reaction  are  generally  easily  separated  from  the  original 
materials  by  their  solubility  in  dilute  acids,  many  of  the  experiments 
have  been  performed  quantitatively.  Unfortunately,  this  method  was 
discovered  only  after  the  research  had  been  in  progress  for  some  time, 
so  that  the  earlier  experiments  are  qualitative  in  nature,  the  ease  of 
addition  of  hydroxylamine  to  cinnamic  acid  itself  being  taken  as  a 
standard  of  comparison.  With  regard  to  nuclear-substituted  cinnamic 
acids  and  their  esters,  the  most  that  can  be  said  from  the  results 
of  the  experiments  is  that  the  nature  and  the  position  of  the  sub¬ 
stituent  have  a  very  marked  influence  on  the  additive  capacity  of  the 
CIO  group  of  the  side-chain  (so  far  as  the  final  product  of  the 
reactions  is  concerned,  it  will  be  noted  that  in  most  cases  the  addition 
of  hydroxylamine  has  taken  place  at  this  CIO  group).  A  certain 
parallelism  appears  to  exist  between  the  ease  of  addition  of  hydroxyl- 
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amine  to  a  nuclear-substibuted  cinnamic  acid  and  the  dissociation 
constant  (of  the  corresponding  benzoic  acid ;  data  are  not  available  for 
the  dissociation  constants  of  the  substituted  cinnamic  acids).  The 
three  nitrocinnamic  acids,  the  three  methoxycinnamic  acids,  wt-amino- 
cinnamic  acid,  and  o-coumaric  acid  do  not  react  with  hydroxylamine 
after  boiling  for  three-quarters  of  an  hour ;  the  dissociation  constants 
of  the  corresponding  benzoic  acids  are  all  greater  than  that  of  benzoic 
acid  itself,  m-  aod  p-Hydroxycinnamic  acids  react  with  hydroxylamine 
as  easily  as  cinnamic  acid  ;  the  dissociation  constants  of  the  corre¬ 
sponding  benzoic  acids  are  about  the  same.  The  ester  of  a  nuclear  - 
substituted  cinnamic  acid  reacts  with  hydroxylamine,  sometimes  more 
readily,  in  other  cases  less  so,  than  the  acid  itself. 

Regularities  have  not  been  observed  in  the  addition  of  hydroxylamine 
to  a~  or  /3- substituted  cinnamic  acids  or  their  esters.  The  most  interest¬ 
ing  result  in  the  case  of  the  a-substituted  acids  is  that  the  chemical 
nature,  not  the  molecular  weight,  of  the  substituent  appears  to 
influence  the  addition  of  hydroxylamine ;  when  the  substituent  is  an 
alkyl  or  aryl  group,  the  order  with  regard  to  increasing  hindering 
effect  is  ethyl,  phenyl,  methyl.  a-Substituted  cinnamic  acids  and  their 
esters  unite  with  hydroxylamine  decidedly  less  readily  than  do  cinnamic 
acid  and  its  esters ;  a-benzoylcinnamic  acid  and  its  esters,  however, 
react  as  readily  as  cinnamic  acid  and  its  esters.  ^-Substituted  cinnamic 
acids  show  still  smaller  tendency  to  react  with  hydroxylamine ;  with 
alkyl  or  aryl  substituents  the  influence  appears  to  be  steric,  the  order 
of  increasing  hindrance  being  methyl,  ethyl,  phenyl. 

So  far  as  the  final  product  in  each  case  is  concerned,  the  results  of 
all  the  experiments  may  be  summed  up  as  follows  :  a/3-TJnsaturated 
acids  and  their  esters,  anhydrides,  amides,  hydroxamic  acids,  and 
oj-nitrostyrene  add  the  constituents  of  hydroxylamine  at  the  CIC  group  ; 
cinnamaldehyde  and  cinnamonitrile  add  on  hydroxylamine  at  the  CO  or 
CN  group,  not  at  all  or  only  with  very  great  difficulty  at  the  CIC 
group ;  unsaturated  hydrocarbons,  /3y-unsaturated  acids,  unsaturated 
alcohols,  and  w-halogeno styrenes  do  not  form  additive  compounds  with 
hydroxylamine. 

The  experimental  results,  although  not  fulfilling  the  author’s  expec¬ 
tations,  have  led  to  several  interesting  discoveries.  One  of  these  is 
a  general  method  for  the  preparation  of  /3-aminocarboxylic  acids; 
another  is  an  apparently  general  method  of  obtaining  aryl  methyl 
ketones.  By  prolonged  boiling  of  a  cinnamic  acid  (except  o-  or  p- 
aminocinnamic  acids)  with  alcoholic  hydroxylamine,  the  initially  formed 
/3-hydroxylamino-derivative  is  partly  reduced  to  the  /3-amino-acid  and 
partly  oxidised  to  an  oximino-compound,  which  may  either  condense  to 
an  isooxazolone  derivative  or  yield  an  arylmethylketoxime  by  loss  of 
carbon  dioxide  :  thus  CH ArICH’C02H  +  NH2‘OH — y 

0H-NH-CHAr-CH2-C02H  — >  NH2*CHAr-CH2-C02H 

\F  0  v» 

and  N0HICAr-CH2-C02H  CArMelNOH  or  0<n„  1  .  The 

CO*Cxl2 

/3-amino-acids  are  most  conveniently  obtained  by  starting  with  the 
esters  of  the  cinnamic  acids,  and  the  aryl  methyl  ketones  by  starting 
with  the  acids  themselves. 
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The  following  experimental  results  are  recorded.  The  numbers 
after  the  names  of  Dhe  acids  denote  the  duration  in  hours  of  the  boiling 
with  alcoholic  hydroxylamine.  o-Nitrocinnamic  acid  (240)  yields 
o -nitro-fi -amino- fi-phenylpropionic  acid ,  m.  p.  222°  (decomp.).  Ethyl 
o-nitrocinnamate  (two  days  at  0°)  yields  o -nilro-fi-hydroxylamino- 
($-phenylpn'opionhydroxamic  acid, 

no2-c6h4-ch(nh-oh)-ch2-c(oh):noh, 

m.  p.  135°,  and  (ten  hours)  o-nitro-/2-amino-/?-phenylpropionic  acid. 
m-Nitrocinnamic  acid  yields  (£)  hydroxylamine  m -nitrocinnamate, 
m.  p.  150°  (decomp.),  and  (10)  m-nitro-fi-amino-fi-phenylpropionate, 
m.  p.  236°  (decomp.),  yellow  needles.  Ethyl  m- nitrocinnamate  yields 
(four  days  at  0°)  m-nitro-/3-hydroxylamino-/3-phenylprropionhydroxamic 
acid,  in.  p.  163 — 164°  (decomp.),  and  (ten  hours)  m-nitro -^3-amino- 
/?-pheny]propionic  acid.  jo-Nitrocinnamic  acid  (240)  yields  p -nitro¬ 
n-amino- fi-phenylpropionic  acid,  m.  p.  226°  (decomp.),  and  p -nitroaceto- 
phenoneoxime ,  in.  p.  172 — 173°.  Ethyl  jt?-nitroeinnamate  (shaken  for 
ODe  hundred  and  ten  hours)  yields  p -nitro-fi-hydroxylamino-fi-phenyl- 
propionhydroxamic  acid,  m.  p.  140°  (decomp.),  and  (ten  hours)  jo-nitro- 
/?-amino-/3-phenylpropionic  acid.  o-Aminocinnamic  acid  (f  or  10)  and 
its  ethyl  ester,  (thirty  days’  keeping  or  ten  hours’  boiling)  yield  only 
carbostyril.  m-Aminocinnamic  acid  (10)  yields  m-fi-diamino- ^-phenyl- 
propionic  acid,  m.  p.  228°  (decomp.).  Ethyl  ?n-aminocinnamate  yields 
(five  days  at  0°)  m-amino-fi-hydroxylamino-fi-phenylpropionhydroxamic 
acid,  m.  p.  100 — 101°  (decomp.),  and  (ten  hours)  m-/3-diamino- 
/8-phenylpropionic  acid.  o-Coumaric  acid  yields  (3)  /?-aminodihydro- 
o-coumaric  acid,  which  is  also  obtained  from  the  ethyl  ester  (10). 
m-Hydroxycinnamic  acid  yields  (f)  hydroxylamine  fi-hydroxylamino- 
m-hydroxy-fi-phenylpropionhydroxamate  (1),  decomp.  129—130°,  and 
(10)  fi-amino-m-hydroxy-fi-phenylpropionic  acid,  m.  p.  235 — 236° 
(decomp.).  Methyl  m-hydroxycinnamate  yields  (10)  fi-hydroxylimino- 
bis-m-hydroxy-fi-phenylpropionhydroxamic  acid, 

OH-NiCH(C6H4-OH)-CH2-C(OH):NOH]2, 
m.  p.  187 — 188°  (decomp.),  and  (24)  /3-amino-m-hydroxy-/?-phenyl- 
propionic  acid.  ;»-Hydroxycinnamic  acid  yields  (!)  fi-hydroxylamino- 
p-hydroxy-fi-phenylpropionic  acid,  m.  p.  166°  (decomp.),  and  (10) 
fi-amino-ip-hydroxy-fi-phenylpropionic  acid,  m.  p.  198°  (decomp.),  which 
is  also  obtained  from  the  methyl  ester  (10).  ciVo-Methoxycinnamic 
acid  (!)  yields  <rans-o-methoxycinnamic  acid  and  /3-amino-o-methoxy- 
/3-pkenylpropionic  acid,  m.  p.  209 — 210°  (decomp.)  [benzoyl  derivative, 
0Me-C6H4*CH(NHBz),CH2,C02H,  m.  p.  201°],  which  is  also  obtained 
from  methyl  cis-o-methoxycinnamate  (10),  £r«rcso-methoxycinnamic 
acid  (10),  and  its  methyl  ester  (10).  ??t-Methoxycinnamic  acid  (10) 
yields  fi-amino-m-methoxy-fi-phenylpropionic  acid,  m.  p.  216° 
(decomp.),  which  is  also  obtained  from  the  methyl  ester  (10). 
/?-Methoxy  cinnamic  acid  (10)  yields  -amino -p-methoxy- ^-phenyl- 

propionic  acid,  m.  p.  243°  (decomp.).  Methyl  jo-methoxycinnamate 
yields  (three  days  at  0°)  fi-hydroxylamino-p-methoxy-fi-phenylpropion- 
hydroxamoxime  hydrate, 

OMe-C6H4-CH(NH-OH)-CH2-C(NH-OH)2'OH, 
decomp.  125 — 129°,  and  (10)  /?-amino-jo-methoxy-/?-pheny]propionic 
acid.  Caffeic  acid  (15)  yields  fi-aminodihydrocaffeic  acid,  m.  p.  196° 
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(decomp.).  Ferulic  acid  (240)  and  its  methyl  ester  (10)  each  yield 
fi-aminodiliydroferulic  acid,  m.  p.  182°  (decomp.^.  Piperonylacrylie 
acid  (15)  yields  (i-aminopiperonylpropionic  acid ,  m.  p.  233°  (decomp.), 
and  acetopiperoneoxime,  CH202lC6H3‘CMeIN0H,  m.  p.  156 — 157°,  by 
the  hydrolysis  of  which  acetopiperone  is  obtained  most  conveniently. 
Methyl  piperonylacrylate  (15)  yields  only  /3-aminopiperonylpropionic 
acid,  which  is  converted  into  (B-carbamidopiperonylp'opionic  acid, 
m.  p  178 — 179°  (decomp.),  by  boiling  aqueous  potassium  cyanate. 

In  part,  with  August  Stirnus.] — a-Methylcinnamic  acid  (100) 
yields  fi-amino-fi-phenylisobutyric  acid,  NH2,CHPh*CHMe,C02H, 
m.  p.  243°  (decomp.),  which  is  also  obtained  from  the  methyl  ester 
(90).  /J-Amino-yS-phenylisobutyric  acid  forms  a  hydrochloride, 

C10H13O2N,HCl, 

m.  p.  227°  (decomp.),  and  a  benzoyl  derivative,  m.  p.  205°,  reacts  with 
boiling  aqueous  potassium  cyanate  to  form  f}-carbamido-(3-phenylho - 
butyric  acid,  m.  p.  153°  (decomp.)  (which  yields  i-phenyl-5-methyl- 

dihydrouracil,  C H Ph<^™6'^Q>N H,  m.  p.  185°,  at  160°),  and  by 

treatment  with  boiling  dilute  hydrochloric  acid  and  potassium 
thiocyanate  yields,  after  evaporation  of  the  solution  and  heating  the 
residue  at  140°,  A-phenyl-b-melhyldihydro-S-lhiouracil, 

CHPh<^™e‘^>NH, 

m.  p.  186°.  The  presence  of  the  amino-group  in  the  /2-position  in 
/2-amino-/2-phenyK»obutyrie  acid,  which  is  proved  by  the  formation  of 
the  preceding  uracil  derivatives,  is  confirmed  by  the  behaviour  of  the 
acid  towards  nitrous  acid,  whereby  /2-hydroxy-/2-phenyHsobiityric  acid 
is  formed. 

/3-Methylcinnamic  acid  (240)  yields  (3-amino- fl-phenylbutyric  acid, 
NH2’CPhMe*CH2*C02H,  m.  p.  225°  (decomp.),  which  is  also  obtained 
from  the  methyl  ester  (10)  or  the  ethyl  ester  (240),  and  is  converted 
into  iphenyl-i-methyldihydrouracil,  in.  p.  240 — 241°,  by  treatment 
with  boiling  aqueous  potassium  cyanate  and  acidifying.  a-Etbyl- 
cinnamic  acid  yields  (|)  hydroxylamine  a-ethylcinnamate  and  (10) 
(3-amino-(3-phenyl-a-ethylpropionic  acid,  m.  p.  227°  (decomp.).  Methyl 
a-ethylciunamate  (several  days  at  0°)  yields  (3-hydroxylamino- (3-phenyl - 
a-ethylpropionhydroxamoxime  hydrate, 

OH-NH-CHPh-CHEt*C(NH-OH)2-OH, 
m.  p.  121°  (decomp.),  and  after  thirty-five  or  thirty-one  hours,  accord¬ 
ing  to  the  experimental  conditions,  either  an  impure  substance,  m.  p. 
190 — 215°,  or  methyl  hy  dr  oxyliminobis- (3-phenyl -a.- ethylpropionate- 
hydroxamic  acid, 

C02Me-OHEfCHPh*N(OH)-CHPh-CHEfC(OH):NOH, 
m.  p.  228°  (decomp.),  or  /?-amino-/3-pheuyl-a-ethylpropionic  acid. 
The  last  substance  is  obtained,  together  with  some  unchanged  ester, 
from  methyl  a-ethylcinnamate  (190).  /2-Ethylcinnamie  acid  (240) 
yields  (3-amino-(3-phenylvaleric  acid,  m.  p.  217°  (decomp.),  which  is  also 
obtained  from  the  methyl  ester  (10)  or  ethyl  ester  (240),  forms  a  pale 
blue  copper  salt,  2Cu(CuH1402N)2,0nH1502N,H20,  and  is  converted 
into  1-phenyl-A-ethyldihydrouracil,  in.  p.  220 — 221°,  by  boiling  aqueous 
potassium  cyanate  and  subsequent  acidification. 
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a-Phenylcinnamic  acid  yields  (2)  stilbene  and  (240)  ft-amino-aft-di- 
phenylpropionic  acid,  m.  p.  225°  (decomp.)  ( hydrochloride ,  m.  p.  228°), 
which  is  also  obtained  from  the  methyl  ester  (10).  (3-Carbamido- 
aft-diphenylpropionic  acid,  NH2*C0,NH*CHPh,CHPh,C02H,  m.  p. 
141°  (decomp.),  is  converted  at  145 — 150°  into  4:5 -diphenyldihydro- 
ur  acil,  m.  p.  268°. 

/3-Phenyl cinnamic  acid  (240)  yields  (3-amino- ft  (3-diphenylpropionic 
acid,  m.  p.  208°  (decomp.).  Methyl  /3-phenylcinnamate  yields 

QQ _ QJJ 

(10)  3  :  3-diphenylisooxazolidone,  ^  CP}2  ’  m*  P*  — 199-5°, 

and  (240)  a  mixture  of  diphenylrsooxazolidone  and  /3-amino- 
/?/?-diphenylpropionic  acid.  a-Benzoylaminocinnamic  acid  yields  (|) 
ft-hydroxylamino-a-benzoylamino-ft-phenylpropionic  acid, 
OH-NH-CHPh-CH(NHBz)*C02H, 

m.  p.  195°  (decomp.).  Ethyl  a-benzoylaminocinnamate  (two  days  at 
0°)  yields  ft-hydrovylamino-a-benzoylamino-ft-phenylpropionhydroxamic 
acid,  OH-NH*CHPh-CH(NHBz)-C(OH):NOH,  m.  p.  128°  (decomp.). 
This  hydroxamic  acid  is  converted  by  boiling  water  into  (3-amino- a- 
benzoylamino-ft-phenyl propionic  acid,  m.  p.  193°(decomp.),  from  which 
ft-carbamido-a-benzoylamino-ft-phenylpropionic  acid,  m.  p.  205°,  is 
obtained  by  boiling  aqueous  potassium  cyanate. 

Furylacrylic  acid  (288)  yields  a  substance,  m.  p.  102‘5°,  which 
appears  to  be  Bouveault’s  acetylfuranoxime.  Methyl  furylacrylate 
(many  days  at  the  ordinary  temperature)  yields  ft-hydroxylamino - 
ft-/ urylpropionhydroxamoxime  hydrate. 

C4OH3-CH(NH-OH)-CH2'C(NH-OH)2-OH, 
m.  p.  109°.  This  substance,  which  is  also  obtained  from  ethyl  furyl- 
acrylate  (6),  is  converted  by  boiling  water  into  (3-amino- ft -fury  l - 
propionic  acid,  m.  p.  205°  (decomp.)  ( benzoyl  derivative,  m.  p.  180°). 
ft-Carbamido-  ft- furyl propionic  acid  and  i-a  furyldihydrouracil  have 
m,  p.  175°  aud  210°  respectively;  the  latter  is  obtained  from  the 
former  at  about  180°. 

Atropic  acid  (1)  yields  /?-amino-a-phenylpropionie  acid,  not  a-amino- 
a-phenylpropionic  acid  as  stated  previously  (Abstr.,  1904,  i,  160; 
1905,  i,  577);  the  /8-amino-a-phenylpropionic  acid  (/?-aminohydratropic 
acid)  of  the  literature  is  really  a-phenyl-/?-lactamide.  Phenyh'so- 
crotonic  acid  (five  minutes)  yields  hydroxylamine  phenylisocrotonate, 
not  y-hydroxylamino-y-phenyl butyric  acid  (Abstr.,  1904,  i,  160). 

[With  Otto  XJnverdokben.] — -Styrene,  stilbene,  u>-bromostyrene, 
w-chlorostyrene,  allyl  alcohol,  and  amylene  do  not  form  additive 
compounds  with  hydroxylamine.  w-Nitrostyrene  (many  days  at  0°  or 
boiling  for  one  hour)  yields  a-nitro-ft-hydroxylamino-ft-phenylethane, 
NO^CHg'CHPh’NH'OH,  m.  p.  99 — 100°,  colourless  crystals. 

Cinnamic  anhydride  yields  (f)  /3-hydroxylamino-/?-phenylpropion- 
hydroxamoxime  hydrate,  or,  by  longer  boiling,  /?-amino-/3-phenyl- 
propionic  acid.  The  same  results  are  obtained  with  cinnamamide  and 
with  cinnamhydroxamic  acid.  Cinnamonitrile  (three  days  at  0°,  or 
boiling  for  five  hours)  yields  cinnamamideoxime. 

[With  Karl  Rohde.] — Cinnamaldehyde  yields  (at  0°,  or  by  boiling 
for  twenty  hours)  cinnamaldoxime  and  (200)  a  substance,  m.  p. 
205 — 206°,  which  does  not  contain  nitrogen. 
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Only  towards  the  end  of  the  research  was  the  discovery  made  that 
methylarylketoximes  are  frequently  obtained  by  the  reaction  of 
hydroxylamine  with  cinnamic  acids.  A  further  communication  on 
the  subject  is  promised. 

Other  investigators  have  shown  that  ammonia,  hydrogen  cyanide, 
ethyl  malonate,  or  ethyl  acetoacetate  can  be  added  at  a  carbonyl 
group,  but  not  at  a  CIC  group,  and,  conversely,  that  halogens  or 
halogen  acids  can  be  attached  to  a  C1C  group,  but  not  to  the  carbonyl 
group.  When  both  groups  are  present  in  the  form  C!C*CO,  all 
addenda  are  apparently  attached  at  the  CIC  group  in  such  a  manner 
that,  if  the  addendum  is  a  substance  containing  hydrogen  and  another 
atom  or  group,  the  hydrogen  is  attached  in  the  a-,  and  the  other 
constituent  of  the  addendum  in  the  /?-,  position.  The  author  is  of 
opinion,  however,  that  an  addendum  (consisting  of  strongly  positive 
hydrogen  or  alkali  metal  and  another  atom  or  group  of  less  highly 
pronounced  polar  character,  such  as  NH2,  NH'OH,  CN,  etc.)  is 
attached  at  a  double  linking  or  to  a  conjugated  system,  only  when  the 
terminal  atom  is  oxygen  or  nitrogeD.  The  CO  or  the  CN  group, 
alone  or  conjugated  with  C!C,  is  able  to  combine  with  such  addenda  ; 
the  C!C  group,  alone  or  in  conjugation  with  another  CIC,  is  unable  to 
do  so.  This  leads  to  the  theory  that  the  necessary  condition  for  the 
attachment  of  such  addenda  to  an  unsaturated  system,  whather  simple 
or  conjugated,  is  the  presence  in  the  unsaturated  system  of  a  terminal 
oxygen  or  nitrogen  atom,  which  is  the  first  point  of  attack  during  the 
addition.  For  example,  CHPhICH*C02H  +  NH2‘OH  — >- 

OH-NH-CHPh-CH:C(OH)2  ->  0H-NH-CHPh-CH2*C02H. 

The  influence,  on  the  course  of  the  addition,  of  addenda  containing 
like  or  unlike  atoms  of  strongly  polar  character  is  discussed,  and 
generalisations  are  stated  which  serve  to  account  for  many  instances 
of  abnormal  addition.  C.  S. 

Menthyl  Esters  of  a-Phenyldihydrocinnamic  [a/3-Diphenyl- 
propiomc]  Acids.  Hans  Rupe  and  W.  Kerkovius  (Ber.,  1912, 
46,  1398 — 1403). — r-a/?-Diphenylpropionic  acid,  like  r-/?-phenyl- 

butyric  acid  (Abstr.,  1909,  i,  927),  is  resolved  into  its  active  con¬ 
stituents  by  esterification  with  menthol.  The  mixture  of  esters, 
obtained  by  the  action  of  the  alcohol  on  the  acid  chloride  in  the  presence 
of  pyridine  and  benzene,  is  separated  by  alcohol  into  the  more  fusible 
and  more  soluble  menthyl  Z-a/3-diphenylpropionate,  m.  p.  58 — 62°, 
[a]o  —  84‘99°  ( loc .  cit.),  and  the  less  fusible  and  less  soluble  menthyl 
d-afi-diphenylpropionate,  m.  p.  100 — 101°,  [a]o  -2P970.  The  same 
two  esters  are  produced  by  resolving  r-a/3-diphenylpropionic  acid  by 
means  of  its  strychnine  salt  and  esterifying  the  active  acid 
chlorides. 

The  hydrolysis  of  the  esters  by  alcoholic  potassium  hydroxide  is 
accompanied  by  extremely  rapid  racemisation,  since  the  resulting  acids 
are  optically  inactive.  C.  S. 

Preparation  of  Esters  of  Salicylic  Acid.  Actien- 
Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  244208).  —  Allyl 
salicylate,  a  colourless  liquid  with  a  cabbage-like  odour,  b.  p. 
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247 — 250°  or  105 — 106°/5  mm.,  D15  1‘100,  is  prepared  by  either  heat¬ 
ing  salicylic  acid  with  allyl  alcohol  in  the  presence  of  a  condensing 
agent,  or  by  the  action  of  allyl  iodide  on  potassium  salicylate  in  allyl 
alcoholic  solution.  F.  M.  G.  M. 

[Preparation  of  Triphenylmethane  Derivatives.]  Farben- 
fabriken  voRM.  Friedr.  Bayer  &  Co.  (D.R.-P.  243086). — A 

description  of  the  preparation  of  dyes  obtained  by  condensing 
oo'-methylenedioxydibenzoic  acids  in  concentrated  sulphuric  acid 
solution  with  derivatives  of  salicylic  acid  in  the  presence  of  an 
oxidising  agent. 

The  tinctorial  properties  of  the  following  condensation  products  are 
tabulated  in  the  original. 

s-Xylenol-2-carboxylic  acid  with  (1)  2  :  2'-methylenedioxy-di-m- 
toluic  acid,  with  (2)  2  : 4'-methylenedioxy-di-m-toluic  acid,  (3)  with 
2  :  2'-methylenedioxydibenzoic  acid  ;  and  of  2  :  2'-methylenedioxy-di- 
m-toluic  acid  with  (1)  3-hydroxy-p-toluic  acid,  with  (2)  ra-chloro- 
salicylic  acid,  and  with  (3)  6-chloro-2-hydroxy-m-toluic  acid. 

F.  M.  G.  M. 

Homogentisic  Acid.  I.  Carl  Th.  Morner  ( Zeitsch .  physiol. 
Chem.,  1912,78,  306 — 326.  Compare  Abstr.,  1911,  i,  56). — Benzo- 
quinone-2-acetic  acid,  C6Hg02*CH2*C02H,  prepared  by  oxidation  of 
homogentisic  acid  with  sodium  dichromate  and  sulphuric  acid,  crystal¬ 
lises  in  thin  rhombohedric  or  quadratic  plates  having  the  same  colour 
as  lead  iodide,  m.  p.  130°  (decomp.).  It  tastes  and  reacts  acid,  and  has 
the  oxidising  action  of  quinones.  The  clear  reddish-yellow  aqueous 
solution  becomes  darker  when  kept,  and  finally  deposits  a  black 
sediment,  characterised  as  homogentisic  acid.  On  addition,  first  of 
potassium  iodide  and  then  cautiously  of  sodium  hydroxide,  a  cherry- 
red  colour  is  formed,  which  beomes  olive-green  on  further  addition  of 
sodium  hydroxide. 

Homogentisic  acid  quinhydrone,  prepared  by  the  interaction  of 
homogentisic  acid  and  benzoquinoneacetic  acid  in  acetone,  forms  a 
dark  bluish- violet  powder  (decomp.  144°). 

Benzoquinoneacetic  acid  also  results  when  homogentisic  acid  is 
oxidised  with  ferric  chloride.  E.  F.  A. 

Derivatives  of  5-Nitroeugenol  and  of  Nitrated  Methoxy- 
benzoic  Acids.  Alfons  Klemenc  ( Monatsh .,  1912,  33,  375 — 392). 
— The  work  is  in  continuation  of  that  by  Wegscheider  and  Klemenc 
(Abstr.,  1911,  i,  541). 

Fuming  nitric  acid  was  added  to  a  solution  of  eugenol  in  ether,  the 
solution  boiled,  and  the  crude  potassium  salt  of  5-nitroeugenol 
precipitated  by  addition  of  methyl-alcoholic  potassium  hydroxide. 
This  salt  was  dissolved  in  water,  and  the  solution  treated  with  carbon 
dioxide,  which  precipitated  5-nitroeugenol  together  with  a  small 
quantity  of  an  acid  potassium  salt  of  5-nitroeugenol.  Separation  of 
these  substances  was  effected  by  means  of  ether.  The  acid  potassium 
salt  of  5-nitroeugenol,  C20H21O8N2K,  is  a  red,  crystalline  substance, 
which  decomposes  at  215°.  Concentrated  hydrochloric  acid  very 
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slowly  transforms  it  into  5-nitroeugenol.  When  boiled  with  water  it 
is  decomposed,  and,  on  cooling,  5-nitroeugenol  separates.  Boiling 
alcohol  (96%)  also  decomposes  it  with  separation  of  the  normal 
potassium  salt  of  5-nitroeugenol.  It  can  also  be  obtained  by  adding 
5-nitroeugenol  to  an  aqueous  solution  of  the  normal  potassium  salt  of 
5-nitroeugenol.  Methylation  and  subsequent  oxidation  of  the  oil  so 
formed  yields  5-nitroveratric  acid. 

5-Nitroeugenol  methyl  ether  can  be  obtained  by  methylation  of  the 
normal  potassium  salt  of  5-nitroeugenol  by  methyl  iodide,  or,  better, 
by  treating  an  ethereal  solution  of  5-nitroeugenol  with  diazomethane. 
Methylation  by  means  of  methyl  sulphate  is  difficult.  Oxidation  of 
5-nitroeugenol  methyl  ether  in  dilute  acetic  acid  solution  by  means  of 
potassium  permanganate  gives  a  mixture  of  5-nitroveratric  acid  and 
5-nitrohomoveratric  acid.  Oxidation  in  alkaline  solution  yields  5-nitro¬ 
veratric  acid. 

5- Nitrohomovanillic  add,  m.  p.  217°  (decomp.),  was  obtained  by  the 
oxidation  of  5-nitroacetyleugenol  by  means  of  potassium  permanganate 
in  very  dilute  acetic  acid  solution.  Its  ammonium  and  silver  salts 
were  examined.  The  crude  oxidation  product  generally  contains  also 
5-nitrovanillic  acid.  If  smaller  quantities  of  water  are  employed, 
the  yield  of  5-nitrobomovanillic  acid  is  less,  whilst  if  the  oxidation  is 
performed  in  glacial  acetic  acid  solution,  still  less  5-nitrohomovanillic 
acid  and  more  5-nitrovanillic  acid  is  produced. 

Methyl  5-nitrohomovanillate ,  m.  p.  101 — 102°,  was  transformed  into 
its  potassium  salt,  and  the  latter  boiled  with  methyl  iodide  in  methyl 
alcoholic  solution.  The  crude  oil  was  cautiously  saponified  by  potassium 
hydroxide,  and  the  liberated  acids  recrystallised  from  benzene,  whereby 
5-nitrohomoveratric  acid,  m.  p.  113 — 114°,  was  obtained.  Its 
ammonium,  silver,  uranyl,  and  copper  salts  were  examined.  The 
methylation  of  5-nitrohomovanillic  acid  is  more  readily  accomplished 
by  means  of  diazomethane.  Methyl  sulphate  is  without  action  on  the 
acid  or  its  ester. 

5-Nitroveratric  acid  was  boiled  with  aniline  during  thirty  minutes, 
whereby  it  was  transformed  into  5-nitrovanillic  acid  and  6-nitro- 
guaiacol.  More  prolonged  boiling  increased  the  yield  of  6-nitro- 
guaiacol  at  the  expense  of  the  5-nitrovanillic  acid,  a  black  mass, 
insoluble  in  alkali,  being  simultaneously  formed.  5-Nitroveratric 
acid  was  stable  towards  boiling  concentrated  hydrochloric  acid. 
Boiling  concentrated  potassium  hydroxide  caused  slow  elimination  of 
a  methoxy-group. 

Methyl  5-nitrovanillate  forms  yellow  needles,  m.  p.  154 — 155°. 

5-Nitroveratric  acid,  when  treated  with  cold  fuming  nitric  acid 
(D  l-52),  yields  3  :  4  : 5-trinitroveratrole  and  5  :  6-dinitroveratric  acid , 
m.  p.  193°.  This  acid  is  also  obtained  by  cautious  saponification  of 
its  methyl  ester.  Its  ferric,  ammonium,,  and  copper  salts  were 
examined.  When  the  ammonium  salt  is  heated  at  180 — 200°,  methyl 
5  : 6-dinitroveratrate,  m.  p.  133 — 134°,  is  obtained.  Distillation  of  a 
mixture  of  the  potassium  salt  and  lime  leads  to  the  formation  of 
methyl  5  :  6-dintroveratrate  and  5  : 6-dinitrovanillic  acid,  m.  p.  215° 
(decomp.).  Nitration  of  methyl  5-nitroveratrate  by  means  of  fuming 
nitric  acid  (D  l'52)at  60°  gives  an  almost  quantitative  yield  of  methyl 
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5  : 6-dinitroveratrate,  m.  p.  133 — lS-l'S0.  This,  when  saponified  by 
boiling  potassium  hydroxide,  yields  5  :  6-dinitrovanillie  acid,  the  ferric 
salt  of  which  was  examined.  The  acid  could  not  be  acetylated  by 
acetic  anhydride  and  sulphuric  acid.  H.  W. 

The  Coumarin  G-roup.  Einar  Biilmann  ( Annalen ,  1912,  388, 
259 — 279). — Despite  numerous  researches  on  coumarin  and  its 
derivatives,  satisfactory  explanations  have  not  yet  been  given  of  the 
slight  activity  of  its  ethylenic  linking  and  of  the  conversion  of 
coumarin  into  coumaric  acid.  In  connexion  with  the  first  problem, 
the  author  utilises  the  fact  that  ethylene  derivatives  containing  two 
negative  groups  do  or  do  not  form  complex  mercuri-compounds 
according  as  the  two  groups  have  the  cis-  or  the  2rans-configuration 
(Abstr.,  1902,  i,  665;  1910,  i,  346).  Methylcoumarinic  acid  reacts 
with  mercuric  acetate  in  methyl  alcohol  to  form  an  inner  salt  of 
a-mercuri-f3-methoxy-[3o-anisylpropionic  acid, 

OMe-C6H4-CH(OMe)*CH<?!k  , 

a  white,  microcrystalline  substance  which  is  converted  into  [Smetkoxy- 
1 3-o-anisylpropionic  acid,  m.  p.  82°,  by  hydrogen  sulphide  in  alkaline 
solution.  Coumarin  does  not  react  with  methyl  alcoholic  mercuric 
acetate,  a  fact  which,  taken  in  conjunction  with  the  unstable  character 
of  the  additive  compounds  of  coumarin  and  bromine  and  hydrogen 
bromide  (Clayton,  Trans.,  1908,  93,  524),  indicates  that  coumarin  does 
not  contain  an  ordinary  ethylenic  linking. 

[With  Ulea.  Starcke.] — Contrary  to  expectation,  coumaric  acid 
and  metbylcoumaric  acid  each  react  with  mercuric  acetate  in  methyl 
alcohol.  The  former  yields  the  inner  salt  of  a-mercuri-/3-methoxymeliIotic 

Hg 

acid,  OH,C6H4,CH(OMe)*CH<^^  ,  which  is  converted  into  fi-methoxy- 

melilotic  acid ,  0H,C6H4*CH(0Me),CH2,C02H,  m.  p.  123°  (decomp.), 
by  hydrogen  sulphide  in  alkaline  solution.  Methylcoumaric  acid 
yields  an  inner  salt  isomeric  with  that  obtained  from  metbyl- 
coumarinic  acid  ;  it  is  converted  into  the  same  acid,  m.  p.  82°,  by 
hydrogen  sulphide. 

[With  Agnes  Hoff.] — It  is  known  that  the  conversion  of  coumarin 
into  coumaric  acid  is  effected  very  slowly  by  boiling  aqueous  alkali, 
but  proceeds  very  rapidly  when  the  lactone  is  heated  with  alcoholic 
sodium  ethoxide  and  the  solution  is  treated  with  water  and  acidified 
after  removal  of  the  alcohol  ;  ethyl  coumarate  is  formed  as  an  inter¬ 
mediate  product  (Fries  and  Klostermann,  Abstr.,  1908,  i,  820).  The 
following  three  experiments  throw  light  on  the  course  of  the  change : 
(1)  Coumarin  dissolves  in  cold  methyl  alcoholic  sodium  methoxide  with 
an  intense  yellow  colour  ;  acidification  by  dilute  acetic  acid  regenerates 
coumarin.  (2)  Coumarin  and  sodium  methoxide  (2  mols.)  are  kept  in 
methyl  alcoholic  solution  at  the  ordinary  temperature  for  a  few  hours. 
Ice-water  and  acetic  acid  are  then  added,  whereby  a  mixture  of 
coumarin,  methyl  coumarate,  and  an  oil  (which  yields  /?-methoxy- 
melilotic  acid  by  hydrolysis,  and  is  almost  certainly  its  methyl  ester) 
is  obtained.  (3)  Same  as  (2)  except  that  after  the  addition  of  the 


i.  462 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


water  the  mixture  is  kept  for  twelve  to  thirty-six  hours  before  acidi¬ 
fying.  A  mixture  of  coumarin,  coumaric  acid,  and  /S-methoxymelilotic 
acid  is  thus  obtained. 

These  results  are  interpreted  as  follows  :  The  yellow  substance 
obtained  in  (1)  is  the  additive  compound,  0Na,C6H4*CHICH,C02Me. 
The  product  of  acidification  is  methyl  coumarinate,  which  at  once 
regenerates  coumarin.  In  the  presence  of  an  excess  of  sodium 
methoxide,  the  additive  compound  takes  up  another  molecule  of  methyl 
alcohol,  and  forms  the  sodium  derivative  of  methyl  /8-methoxy- 
melilotate,  0Na,C6H4‘CH(0Me),CH2*C02Me,  by  the  acidification  of 
which  the  oil  (methyl  /3-metlioxymelilotate  ?)  is  formed.  (Methyl- fi- 
methoxymelilotate,  obtained  from  the  silver  salt  and  methyl  iodide,  is 
an  oil  very  similar  to  the  preceding,  and  is  converted  into  methyl 
coumarate  by  methyl  alcoholic  sodium  methoxide.)  By  long  keeping 
before  acidification,  however,  the  sodium  derivative  of  methyl 
/8-methoxymelilotate  loses  methyl  alcohol,  and  forms  the  sodium 
derivative  of,  not  methyl  coumarinate,  but  methyl  coumarate,  so 
that  coumaric  acid  is  finally  obtained  by  acidification  and  the 
accompanying  hydrolysis. 

When  experiments  similar  to  the  preceding  are  performed  with 
sodium  methoxide  and  ethyl  alcohol,  ethyl  coumarate,  coumaric  acid, 
and  fi-etkoxymelilotic  acid,  m.  p.  98°,  are  obtained.  C.  S. 

Cyanohydrins,  and  the  Corresponding  Benzoylamides  and 
Alcohols.  Jules  Aloy  and  Ch.  Rabaut  (Bull.  Soc.  chirn.,  1912,  [iv], 
11,  389 — 393). — The  authors  have  applied  the  methods  of  Francis  and 
Davis  (Trans.,  1909,  95,  1403;  1910,  97,  949)  for  the  preparation  of 
acyl  derivatives  of  aldehyde-cyanohydrins  to  a  number  of  phenolic 
aldehydes,  and  in  some  cases  have  prepared  the  corresponding  benzoyl 
amides  and  hydroxy-acids. 

jt>-Hydroxybenzaldehyde  with  benzoyl  chloride  and  potassium  cyanide 
yields  \>-benzoyloxybenzoylmandelonitrile  [a  :  4 -dibenzoyloxyph&nylaceto- 
nitrile\,  m.  p.  143 — 144°,  which  crystallises  from  chloroform  on 
addition  of  ether.  4-Benzoyloxybenzoyl-m-tolylglycollonitrile  [a :  4- 
dibenzoyloxy-o-tolylacetonitrile\,  OBz,C6H3Me*CH(OBz)’CN,  in.  p. 
124 — 125°,  similarly  obtained  from  4-hydroxy-m-tolualdehyde,  forms 
colourless  crystals.  The  corresponding  substance  obtained  from  vanillin 
has  m.  p.  146 — 147°.  Salicylaldehyde  gives  a  liquid  compound.  All 
these  products  are  stable,  and  do  not  decompose  when  heated  at  100° 
for  several  hours. 

Benzoylmandelonitrile  in  contact  with  fuming  hydrochloric  acid 
at  atmospheric  temperature  furnishes  benzoylmandelamide.  In  the 
case  of  the  dibenzoylcyanohydrins  derived  from  the  phenolic  aldehydes 
it  is  better  to  heat  them  at  100°  in  closed  tubes  with  hydrochloric 
acid.  Under  these  conditions,  jo-benzoyloxybenzoylmandelonitrile  fur¬ 
nishes  the  corresponding  amide,  OBz,C6H4*CH(OBz)*CO,RH2,  m.  p. 
183 — 184°,  colourless  crystals,  soluble  in  alcohol,  insoluble  in  water, 
which  on  hydrolysis  by  sodium  hydroxide  solution  gives  ?>hydroxy- 
mandelic  acid.  It  is  not  always  necessary  to  isolate  the  amide  in 
order  to  convert.it  into  the  corresponding  hydroxy-acid;  thus  the 
benzoylcyanohydrin  derived  from  anisaldehyde  on  long  keeping 
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with  fuming  hydrochloric  acid  at  atmospheric  temperature,  yields 
jp-methoxymandelic  acid.  T.  A.  H. 

Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 

XXIV.  Esterification  of  Amino-  and  Acetamino-terephthalic 
Acids.  Rudolf  Wegscheider  and  Franz  Faltis  ( Monatsh .,  1912, 
33,  185 — 205.  Compare  Cahn  Speyer,  Abstr.,  1907,  i,  849). — 
When  the  amino-group  in  aminoterephthalic  acid  is  regarded  as 
positive,  the  carboxyl  group  in  position  4  is  the  stronger  acid,  and  the 
least  affected  by  sterie  hindrance.  According  to  Wegscheider’s  rule, 
when  esterified  by  alcohol,  with  or  without  mineral  acids,  or  by  methyl 
iodide,  aminoterephthalic  acid  should  give  salts  of  the  4-ester  acid, 
whereas  on  partial  hydrolysis  of  the  neutral  ester,  the  1 -ester  acid 
should  be  formed.  Experiment  shows  that  this  hydrolysis  gives  rise 
likewise  to  the  4-ester  acid,  affording  an  exception  to  the  rule. 

In  the  case  of  acetylaminoterephthalic  acid,  the  acetylamino-group 
is  negative;  accordingly,  when  esterified  by  methyl  iodide,  the  1 -ester 
acid  should  result,  as  is  actually  the  case.  On  esterification  with 
methyl  alcohol,  the  4-ester  acid  is  formed  ;  in  both  cases  the  acetyl 
group  is  eliminated  during  the  process.  Hydrolysis  of  the  neutral 
ester  of  acetylaminoterephthalic  acid  yields  the  4-ester  acid  instead  of 
the  1 -ester  acid  forecasted  by  Wegscheider’s  rule. 

Acetylaminoterephthalic  acid  has  decomp.  272°  (corr.)  ;  it  crystal¬ 
lises  +  CH3OH  from  solution  in  methyl  alcohol  in  large,  lustrous, 
golden-yellow  aggregates. 

4-Methyl  1 -hydrogen  2  -  acetylaminoterephthalate  crystallises  in 
colourless,  stunted  needles,  m.  p.  207 — 208°  (corr.),  becoming  solid 
again  at  245°,  and  finally  melting  at  305°  (compare  Cahn- 
Speyer,  loc.  cit.). 

Methyl  acetylanthranilcarboxylate,  formed  on  prolonged  heating  of 
the  2-acetylamino-4-ester  acid  with  a  large  excess  of  acetic  anhydride, 
has  m.  p.  148 — 149°  (corr.),  becoming  solid  at  about  265°. 

E.  F.  A. 

Esterification  of  Unsymmetrical  Di-  and  Poly-basic  Acids. 

XXV.  Esterification  of  Dimetbylaminoterephthalic  Acid. 
Rudolf  Wegscheider  and  Siegmund  Black  {Monatsh.,  1912,  33, 
207 — 221). — According  to  Wegscheider’s  rule  the  main  product  on 
esterification  of  dimethylaminoterephthalic  acid  with  alcohols,  with  or 
without  mineral  acids,  or  by  means  of  alkyl  iodides  should  be  the 
4-ester  acid,  whereas  on  partial  hydrolysis  of  the  neutral  ester  the 
l-ester  acid  should  result. 

This  is  the  case  when  methyl-alcoholic  potassium  hydroxide  is  used 
for  hydrolysis,  but  when  the  neutral  ester  is  hydrolysed  in  neutral  or 
acid,  and  probably  also  in  alkaline,  aqueous  solution,  the  4-ester  acid 
predominates.  This  is  the  first  time  on  which  such  a  pronounced 
influence  of  the  solvent  on  hydrolysis  has  been  recorded. 

The  following  salts  of  dimethylaminoterephthalic  acid  are  described  : 
potassium  hydrogen  salt  +  2HaO,  decomp.  160°;  silver  hydrogen  salt, 
which  is  faintly  yellow-coloured,  decomp.  200°  ;  silver  salt,  which  is  at 
first  colourless,  but  becomes  deep  blue  overnight  and  black  when  dried. 
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^-Methyl  1-hydrogen  2-dimethylaminoterephthalate  forms  colourless, 
slender  crystals,  m.  p.  172 — 174°. 

1-Methyl  4- hydrogen  2-dimethylaminoterephthalate  crystallises  in 
slender,  golden-yellow  needles,  m.  p.  132 — 133°.  E.  F.  A. 

Esterification  of  Unsymmetrical  Di-  and  Poly -basic  Acids. 
XXVI.  Esterification  of  Methyl  Aminoterephthalic  Acid. 
Rudolf  Wegscheider  and  Oskar  Huppert  ( Monatsh .,  1912,  33, 
223 — 234). — Contrary  to  the  behaviour  of  aminoterephthalic  acid  and 
its  dimethylamino-derivative,  methyl  aminoterephthalic  acid  behaves 
quite  normally  when  its  neutral  ester  is  partly  hydrolysed  with 
potassium  hydroxide  or  hydrogen  chloride  in  aqueous  or  methyl 
alcoholic  solution,  forming  the  1-ester  acid.  By  the  action  of  methyl 
iodide  on  the  normal  silver  or  acid  potassium  salts,  4-methyl  1 -hydrogen 
dimethylaminoterephthalate  is  obtained. 

The  silver  salt  of  methylaminoterephthalic  acid  is  light  yellowish- 
brown  when  freshly  precipitated,  but  quickly  becomes  darker. 

The  potassium  hydrogen  salt  crystallises  in  lustrous,  silvery  plates  ; 
it  is  yellow  after  drying  at  100°. 

The  normal  ester  has  m.  p.  89 — 90°;  it  is  triclinic  [ a:b:c  = 
0'643  : 1  : 0-9907].  It  has  a  citron-yellow  colour  with  a  blue 
fluorescence. 

1  -  Methyl  4  -  hydrogen  2  -  methylaminoterephthalate  crystallises  in 
platelets,  m.  p.  208-5 — 209-5c  (corr.). 

The  4-methyl  ester  acid  of  2-dimethylaminoterephthalic  acid  (com¬ 
pare  Wegscheider  and  Black,  preceding  abstract),  m.  p.  178 — 179°, 
forms  measureable  triclinic  crystals  [a  :  b  :  c  ==  0-7908  :  1  :  0-8297], 

E.  F.  A. 

Action  of  Oxalyl  Chloride  on  Aromatic  Hydrocarbons. 
Carl  Liebermann  [with  M.  Kardos,  W.  Rahts,  Profulla  Mitter, 
and  D.  Butescu]  (Ber.,  1912,  46,  1186 — 1217.  Compare  Abstr., 
1911,  i,  202,  387). — Whereas  diphenyl  with  oxalyl  chloride  yields 
mainly  monocarboxylic  acid,  4  : 4  -dimethyldiphenyl  with  the  same 
reagent  yields  mainly  dicarboxylic  acid  with  a  considerable  proportion 
of  quinone  (dimethylphenanthraquinone).  Other  4  : 4'-derivatives 
have  now  been  studied  :  4  : 4'-dinitrodiphenyl  does  not  react  with 
oxalyl  chloride  and  aluminium  chloride ;  4  : 4'-dibromodiphenyl  only 
gives  very  little  acid,  whilst  4  : 4'-dimethoxydiphenyl  gives  very  little 
monocarboxylic  acid.  With  3:3  -  and  2  : 2  -dim ethyldiphenyl  con¬ 
siderable  quantities  of  dicarboxylic  acid  and  a  little  monocarboxylic 
acid  were  obtained,  but  no  quinone. 

With  2:4:2':  4'-dixylyl,  which  contains  methyl  groups  in  the  para- 
and  ortho-positions,  dicarboxylic  acid  and  no  quinone  was  obtained. 

Anthracene  derivatives,  substituted  in  the  benzene  nucleus,  yielded 
in  every  case  meso-anthracenemonocarboxylic  acids  and  aceanthrene- 
quinones. 

Phenyl  radicles  joined  through  a  methane  or  aliphatic  group  give 
rise  to  acids  and  not  quinones  with  oxalyl  chloride.  In  these  cases 
the  higher  carboxylic  acids  are  formed  ;  thus  triphenylmethane  yields 
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tri-  and  di-carboxylic  acids.  From  stilbene,  carboxylic  acids  of  a 
polymerised  stilbene  were  obtained. 

Increase  of  the  number  of  methyl  groups  in  the  benzene  nucleus  has 
no  effect ;  the  three  isomeric  xylenes  give  monoearboxylic  acids. 

On  oxidation  of  4 : 4'-dimethylphenanthraquinone  with  chromic 
acid  the  methyl  groups  are  oxidised  to  carboxyl,  and  one  of  the 
latter  is  eliminated,  so  that  phenanthraquinonemonoearboxylic  acid 
is  obtained,  which  could  not  be  further  oxidised  without  complete 
decomposition. 

It  was  possible,  however,  to  convert  dimethylphenanthraquinone- 
oxime  into  4  :  4'-dimethyldiphenyl-2  :  2'-dicarboxylic  acid,  isomeric  with 
4 : 4'-dimethyldiphenic  acid. 

These  compounds  are  further  oxidised  to  tetracarboxylic  acids,  which 
differ  mainly  in  the  melting  points  of  their  methyl  esters,  and  in 
the  fluorescein  reaction  with  resorcinol  without  zinc  chloride.  The 
exact  position  of  the  groups  is  discussed ;  it  has  not  yet  been 
established  with  certainty. 

Oxalyl  chloride  affords  a  very  satisfactory  means  of  introducing 
carboxyl  groups  into  aromatic  hydrocarbons,  and  when  methyl 
groups  are  also  present  in  the  phenyl  radicle,  higher  carboxylic  acids 
are  readily  obtained  on  oxidation.  Oxalyl  chloride  differs  in  its  action 
from  phosgene,  which  mainly  yields  ketones  and  probably  acts  in 
virtue  of  the  complex  CO'COCl, 

[With  M.  Kardos.] — 2  :  7 -Dimethylphenanthrene-9  :  10 -dial, 
CuH6Me2(OH)2, 

obtained  from  the  corresponding  quinone  by  reduction  with  zinc  dust 
and  acetic  acid,  crystallises  in  well-formed,  long,  colourless  needles  in 
the  tube,  but  it  is  soon  darkened  on  access  of  air,  m.  p.  175 — 180°  ;  the 
quinhydrone  could  not  be  obtained  pure. 

2  :  7-Dimethylphenanthraquinonemono-oxime  crystallises  in  lustrous, 
silky,  yellow  needles,  m.  p.  180 — 181°,  and  dissolves  in  concentrated 
sulphuric  acid  with  a  faint  violet  coloration.  When  dissolved  in  acetic 
anhydride  and  heated  with  hydrogen  chloride,  it  undergoes  rearrange¬ 
ment,  and  4  :  4' -dimethyldiphenyl-2  :  2 ' -dicarboxylic  acid  is  obtained  in 
microscopic  platelets,  m.  p.  258 — 260°.  It  does  not  give  a  fluorescein 
reaction  with  resorcinol  ;  the  methyl  ester  has  m.  p.  91 — 92°. 

Diphenyl-2  :  4  :  2' :  4' -tetracarboxylic  acid ,  C12H6(C02H)4,  obtained  on 
oxidation  with  potassium  permanganate,  is  not  melted  at  325°,  and  does 
not  form  an  anhydride;  th etetramethyl  ester  has  m.  p.  181 — 182°. 

4  : 4 '-Dimethyldiphenylcarboxylic  acid ,  C12H7Me2*C0.2H,  has  m.  p. 
197°. 

4  :  4'-Dimethyldiphenyl-2  :  3'(?)-dicarboxylic  acid  forms  an  ethyl  ester, 
m.  p.  66 — 67°,  a  methyl  ester,  m.  p.  113 — 115°,  and  a  crystalline 
chloride ,  C12H6Me2(C0Cl)2,  m.  p.  170 — 171°. 

4  ;  4' -Dimethyldiphenyldicarboxylic  anhydride ,  prepared  by  heating 
the  acid  with  acetic  anhydride  at  160 — 170°,  crystallises  in  long 
needles,  m.  p.  286°. 

Diphenyl  4 :4' :  2 :  3 '{1)-tetracarboxylic  acid  has  m.  p.  290°,  and  sublimes 
at  this  temperature.  When  heated  with  acetyl  chloride,  it  appears  to 
form  mono-  and  di-anhydrides.  On  fusion  with  resorcinol  an  orange 
fluorescein  is  obtained.  The  methyl  ester  has  m.  p.  99 — 100°. 
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3  :  3'-Dimethyldiphenyl-4  :  4'-dicarboxylic  acid,  obtained  from  3  :  3'- 
dimethyldiphenyl  and  oxalyl  chloride,  has  m.  p.  above  300°  (compare 
Loewenherz,  Abstr.,  1892,  852);  the  methyl  ester  crystallises  in 
lustrous,  silky  needles,  m.  p.  137°  ;  the  ethyl  ester  has  m.  p.  77 — 78°. 
Diphenyl-3  :  3' :  4  :  4'-tetracarboxylie  acid,  obtained  on  oxidation,  has 
m.  p.  above  300° ;  the  methyl  ester  crystallises  in  transparent  prisms, 
m.  p.  99 — 100°.  The  acid  (compare  Loewenherz,  loc.  cit.)  sublimes 
with  difficulty  in  snow-like  flakes;  on  heating  at  100 — 115°  the 
dianhydride  is  readily  formed. 

2:4:2':  A-Tetramethyldiphenyldicarboxylic  acid,  prepared  from  the 
corresponding  tetramethylphenyl  and  oxalyl  chloride,  has  m.  p. 
320 — 322°.  On  oxidation,  diphenyl  2  :  2' :  4  :  4' :  6  :  6' (i)-hexacarboxylic 
acid,  C12H4(C02H)6,  is  formed,  m.  p.  above  300°;  the  methyl  ester 
crystallises  in  needles,  m.  p.  202 — 204°.  On  oxidation  of  dimethyl- 
phenanthraquinone,  9  :  10-phenanthraquinone-2-carboxylic  acid  is 
obtained  (compare  Werner  and  Ney,  Abstr.,  1902,  i,  441) ;  this  crystal¬ 
lises  in  red  needles  and  sublimes  also  in  red  needles. 

4  :  4' -Dimethoxydiphenylcarboxylic  acid,  C12H7(0Me)2*C02H,  crystal¬ 
lises  in  needles,  m.  p.  180°. 

[With  W.  Rahts.] — p-Tolylphenylmethanedicarboxylic  acid, 
C02H-C6H3Me-CH2-C6H4-C02H, 

crystallises  in  colourless  plates,  m.  p.  337° ;  the  dimethyl  ester  has 
m.  p.  94°. 

Di-p-tolylmethanedicarboxylic  acid  has  m.  p.  above  300°. 

2  :  2 Dimethyl  diphenyldicarboxyhc  acid  forms  colourless  plates,  m.  p. 
287° ;  the  dimethyl  ester  separates  in  colourless  needles,  m.  p.  124°. 

The  diphenyltetracarboxylic  acid  obtained  on  oxidation  has  m.  p. 
334°;  the  tetramethyl  ester  has  m.  p.  141°;  the  acid  gives  only  very 
little  fluorescein  with  resorcinol 

[With  Profulla  Mitter.] — Dinilro-diphenylmethaneAA’-dicarboxylic 
acid  crystallises  in  slender  needles,  m.  p.  271°  (decomp.). 

Methyl  diphenylmethaneA  :  4 ' -dicarboxylate  forms  slender  needles, 
m.  p.  81 — 82°. 

Dibenzyl-jo-carboxylic  acid  separates  in  slender  needles,  m.  p. 
173 — 174°  (not  228 — 230°  as  stated  previously,  Abstr.,  1911,  i,  202). 
The  sodium  salt,  glistening  platelets,  and  calcium  salt,  slender  needles, 
are  described.  On  oxidation,  benzoic  and  terephthalic  acids  are 
obtained. 

Dibenzyl-4  : 4'-dicarboxylic  acid  has  m.  p.  320° ;  the  dimethyl  ester 
crystallises  in  needles,  m.  p.  119°  (compare  Wolffenstein  and  Fischer, 
Abstr.,  1904,  i,  896). 

Triphenylmethanetricarboxylic  acid  crystallises  in  prisms,  m.  p.  215° 
(decomp.). 

Stilbenecarboxylic  acid  (?),  CHPh'.CH*C6H4*C02H,  has  m.  p. 
235 — 237°;  the  methyl  ester  is  a  yellow  powder,  m.  p.  145°. 

Stilbenedicar  boxy  lie  acid,  C2H2(C6H4*C02H)2,  has  m.  p.  225° 
(decomp.).  It  could  not  be  reduced.  The  above  acids  are  regarded  as 
derivatives  of  polymerised  stilbene.  With  aluminium  chloride, 
stilbene  forms  a  polymeride,  m.  p.  220°. 
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[With  D.  Butescu.] — ft-Methylanthracene-\Q-carboxylic  acid, 
is  colourless,  m.  p.  197°. 

fi-Methylaceanthrenequinone  crystallises  in  well-formed,  red  needles, 
m.  p.  251°. 

/ 3-Chloroanthracene-\0-carboxylic  acid  separates  in  pale  yellow 
needles,  m.  p.  228°. 

fi-Chloraceanthrenequinone  forms  red  needles,  m.  p.  294 — 295°. 

a-Chloroanthracene-10-carboxylic  acid, 

C6H4<C(  C02H)^C6H3C1, 

crystallises  in  bunches  of  pale  yellow  needles,  m.  p.  258°  (decomp.). 

a-Chloroaceanthrenequinone  is  more  soluble  in  benzene  than  the 
/3-isomeride ;  it  forms  red  needles,  m.  p.  251°  (decomp.). 

1  : 8- Dichloroanthracene-10 -carboxylic  acid  crystallises  in  fan-like 
aggregates  of  yellow  platelets,  ra.  p.  above  270°. 

1  : 8 - Dichloroaceanthrenequinone  forms  pale  brown  plates,  m.  p. 
268 — 270°  (decomp.). 

1  :5-Dichloroanthracene-\0-carboxylic  acid  separates  in  pale  yellow 
needles,  m.  p.  205°  (decomp.). 

1  :  5- Dichloroaceanthrenequinone  forms  red  needles,  m.  p.  above 
275°.  E.  F.  A. 

Synthesisof  ww-Diphenyl-l  :  4 naphthaquinomethane(jp-Naph- 
thafuchsone)  and  of  Allied  Compounds.  Zofja  Zaleska- 
Mazurkiewicz  and  Augustin  Bistkzycki  ( Ber .,  1912,  45, 1429 — 1440. 
Compare  Abstr.,  1901,  i,  701  j  1904,  i,  44). — Since  benzilic  acid 
condenses  with  a-naphthol  to  form,  not  the  desired  diphenyl-4-hydroxy- 
naphthylacetic  acid,  but  the  lactone  of  diphenyI-l-hydroxy-/3-naphthyl- 
acetic  acid  (Geipert,  Abstr.,  1904,  i,  318),  the  following  device  has  been 
employed  in  the  synthesis  of  p-naphthafuchsone.  A  boiling  benzene 
solution  of  benzilic  acid  and  1  -hydroxy-2-naphthoic  acid  is  treated  with 
anhydrous  tin  tetrachloride  (1  mol.),  whereby  diphenylA-hydroxy-3- 
carboxynaphthylacetic  acid,  CO2H,C10H5(OH),CPh2,CO2H,  m.  p. 
237 — 240°  (decomp.),  is  obtained.  Diphenyl-k-hydroxy-3-carbo- 
methoxynaphthylacetic  acid,  m.  p.  229°  (decomp.),  is  prepared  in  a 
similar  manner  from  methyl  l-hydroxy-2-naphthoate.  The  dimethyl 
ester  has  m.  p.  211 — 212°. 

A  solution  of  diphenyl-4-hydroxy-3-earboxynaphthylacetic  acid  in 
concentrated  sulphuric  acid  evolves  carbon  monoxide  at  50 — -60°, 
whereby  is  formed  diphenylA-hydroxy-3-carboxynaphthylcarbinol, 
CO2H-C10H5(OH)-CPh2-OH, 

which  crystallises  in  yellow  prisms,  darkens  at  about  135°  and 
decomposes  at  196 — 198°,  and  is  converted  by  zinc  dust  and  boiling 
95%  acetic  acid  into  diphenyl-A-hydroxy-3-carboxynaphthylmethane , 
CO2H*C10H5(OH)*CHPb2, 

decomp.  207°.  Diphenyl-4-hydroxy-3-carboxynaphthylearbinol  is  con¬ 
verted  by  boiling  W-potassium  hydroxide  or  by  A/2-potassium 
hydroxide  at  140 — 145°  into  ww-diphenyl-l  :  4-naphthaquinomethane, 
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(\>-naphthafuchsone),  O!C10H6*CPh2,  m.  p.  179°,  yellow  needles,  which 
develops  a  deep  violet  coloration  with  concentrated  sulphuric  acid,  is 
remarkably  stable  to  hot  aqueous  or  alcoholic  potassium  hydroxide, 
and  is  reduced  to  diphenyl-4-hydroxynaphthylmethane  by  boiling  95% 
acetic  acid  and  zinc  dust. 

Compounds  analogous  to  the  preceding  have  been  obtained  from 
pp-  tolilic  acid  and  1 -hydroxy -2-naphthoic  acid.  Bi-^-tolylA- 
hydroxy-3-carboxynaphthylacetic  acid  crystallises  from  diluted  alcohol 
in  colourless  plates  containing  EtOH,  decomp.  205 — 216°,  and  forms 
a  dimethyl  ester,  m.  p.  233°  (decomp.).  Di-\>-tolylA-hydroxy-3-carboxy- 
naphthylcarbinol ,  C26H2204,H20,  almost  colourless  needles,  has  m.  p. 
116°  (decomp.).  ww-Di-p-tolyl-l  :  4-naphthaquinomethane,  yellow 
needles,  has  m.  p.  165°. 

The  condensation  of  diphenyleneglycollic  acid  and  l-hydroxy-2- 
naphthoic  acid  in  boiling  benzene  in  the  presence  of  tin  tetrachloride 
yields  diphenylyl-4:-hydroxy-3-carboxynaphthylacetic  acid , 

V‘“‘>C(co2h)-c10h5(oh)-oo2h, 

6  4 

m.  p.  213 — 223°  (decomp.),  which  dissolves  in  warm  concentrated 
sulphuric  acid  with  a  deep  green  colour,  but  does  not  thereby  yield  the 
expected  carbinolcarboxylic  acid  C.  S. 

[Preparation  of  Anthraquinone  Derivatives.]  Badische 
Anilin-  &  Soda-Fabkik  (D.R.-P.  243750.  Compare  Abstr.,  1911,  i, 
980). — l-Arylthiolanthraquinone-2-carboxylic  acids  are  readily  pre¬ 
pared  by  the  action  of  aryl  mercaptans  on  1 -halogen-  or  1-nitroanthra- 
quinone-2-carboxylic  acids  in  the  presence  of  a  condensing  agent. 

1  -p- Toly lthiolantkraquinone-2 -carboxylic  acid ,  a  yellow  powder,  is  thus 
obtained  from  p-thiocresol  and  l-chloroanthraquinone-2-carboxylic  acid  ; 
when  treated  with  phosphorus  pentachloride,  it  furnishes  a  thioxanthoiie, 
dark  red  needles. 

l-p-Chlorophenylthiolanthraquinone-2-carboxylic  acid  is  yellow,  and 
the  corresponding  thioxanthone  an  orange-yellow  powder. 

1  -f$- Naphthyl  thiol  anthraquinone-?, -carboxylic  acid,  an  orange-red 
powder,  yields  an  orange-brown  powder  when  treated  with  phosphorus 
pentachloride. 

\-fi-AnthraquinonyUhiola.nthraquinone-2-carboxylic  acid,  an  orange 
powder,  is  prepared  from  /?-mercaptoanthraquinone  and  1-chloroanthra- 
quinone-2-carboxylic  acid,  it  furnishes  a  brownish-yellow  powder  with 
phosphorus  pentachloride.  F.  M.  G.  M. 

Tannin.  IX.  Maximilian  Nierenstein  ( Annalen ,  1912,  388, 
223 — 258.  Compare  Abstr.,  1911,  i,  642). — The  author  has  abandoned 
the  use  of  the  names  “tannin”  for  digallic  acid  and  “  leucotannin  ” 
for  leucodigallic  acid  ;  he  now  uses  the  name  “  tannin  ”  to  denote  the 
polydigalloyl-leucodigallic  anhydrides  mentioned  below. 

Leucodigallic  acid,  C6H2(0H)3'CH(0H)'0’C6H2(0H)2'C02H,  pre¬ 
viously  only  known  in  the  form  of  its  penta-  and  hexa-acetyl 
derivatives,  has  been  obtained  as  a  mixture  of  the  d-  and  of  the 
^-forms  by  boiling  an  aqueous  solution  of  tannin  ( tanninum  levissimum 
purissimum ,  Schering)  with  zinc  dust  according  to  Ujin’s  method 
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(Abstr.,  1910,  i,  331),  gallic  acid  and  gallaldehyde  also  being  formed 
in  the  reaction.  c^-Leucodigallic  acid  has  also  been  obtained  by  the 
reduction  of  digallic  acid  by  zinc  dust  and  water,  alcohol,  or  acetic 
acid,  and  by  calcium  hydride  and  moist  ether ;  it  has  m.  p.  278 — 280°, 
crystallises  in  fine  needles,  and  does  not  exhibit  tannoid  properties 
(that  is,  is  not  absorbed  by  casein  or  precipitated  by  gelatin).  The 
penta-acetyl  derivative  obtained  directly  from  the  acid  and  boiling 
acetic  anhydride  has  m.  p.  172 — 173°.  Hexaethylcarbonatohucodigallic 
acid,  C6H2(0’C02Et)3*CH(0*C02Et)*0-C6H2(0*C02Et)2‘C02H,  has 
m.  p.  123°  (decomp.). 

The  resolution  of  cW- leucodigallic  acid  itself  cannot  be  effected.  An 
alcoholic  solution  of  o^-hexaethylcarbonatoleucodigallic  acid,  however, 
is  readily  resolved  by  strychnine.  \-Hexaethylcarbonatolducodigallic 
acid,  small  needles,  has  m.  p.  127 — 128°  (decomp.),  and  [a]^5- 57*35° 
in  alcohol.  d -Hexaethylcarbonatoleucodigallic  acid,  small  scales,  has 
m.  p.  132 — 134°  (decomp.),  and  [a]o  +  62*50°.  These  two  derivatives 
are  converted  into  their  active  parent  acids  by  warming  with  1% 
pyridine.  \-Leucodigallic  acid,  m.  p.  276 — 277°  (decomp.),  crystallises 
in  needles,  does  not  exhibit  tannoid  properties,  and  has  [a]o -70*26° 
in  water,  diminishing  to  —  64*58°  after  ten  days.  d-Leucodigallic  acid, 
m.  p.  276 — 277°,  [a]u  +  104*2°  in  water,  [a]h7  +  56*4°,  in  alcohol,  crystal¬ 
lises  in  stellate  clusters  of  needles;  d -penta-acetyl-leucodigallic  acid , 
obtained  by  resolving  the  eW-form  by  strychnine,  has  m.  p.  171°  and 
[a]h8  +  76*4°  in  acetone. 

Leucodigallic  acid  yields  gallaldehyde  and  gallic  acid  by  hydrolysis 
with  dilute  sulphuric  acid,  is  oxidised  to  ellagic  acid  and  luteo-acid 
(pentahydroxydiphenylmethylolidecarboxylic  acid)  by  10%  hydrogen 
peroxide  in  boiling  aqueous  solution,  and  is  converted  into  purpuro- 
tannin  by  potassium  persulphate  and  sulphuric  acid  in  glacial  acetic 
acid.  Penta-  and  hexa-acetyl-leueodigallie  acids  are  not  attacked  by 
benzoyl  chloride  and  potassium  cyanide  in  a  similar  manner  to  penta- 
acetyldigallic  acid  (Abstr.,  1911,  i,  642).  As  regards  the  nature  of 
their  condensation  products  with  formaldehyde  in  the  presence  of 
hydrochloric  acid,  leucodigallic  acid  resembles  tannin  in  yielding  more 
than  90%  of  hydroxyaur  incarboxylic  acids  soluble  in  water  and  very 
little  diphenylmethane  derivatives  insoluble  in  water,  whilst  digallic 
acid  resembles  gallic  acid  in  yielding  15  to  20%  of  the  first  type  and 
about  80%  of  the  second  type  of  condensation  products  (compare 
Nierenstein  and  Webster,  Abstr.,  1908,  i,  89). 

From  the  results  of  his  earlier  researches,  the  author  has  previously 
regarded  tannin  as  a  mixture  of  digallic  and  leucodigallic  acids  contain 
ing  a  little  gallic  acid.  The  fact,  however,  that  leucodigallic  acid 
does  not  exhibit  tannoid  properties,  whilst  tannin  is  absorbed  almost 
quantitatively  by  casein,  prove  that  free  leucodigallic  acid  cannot  be  a 
constituent  of  tannin.  Further  arguments  against  the  view  that  tannin 
is  a  mixture  of  the  three  acids  mentioned  above  are  (1)  the  high  mole¬ 
cular  weight  of  tannin ;  (2)  tannin  scarcely  conducts  electrolytically, 
whereas  digallic  acid  does  so  well  (Herzig  and  Renner,  Abstr.,  1909,  i, 
713);  (3)  the  methoxy  value  of  methylotannin  corresponds  with  four 
hydroxyl  groups,  not  with  five  as  in  the  case  of  digallic  acid,  or 
six  as  in  the  case  of  leucodigallic  acids  (Herzig,  Abstr,  1905,  i,  354). 
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Hence  for  these  reasons,  and  from  the  fact  that  the  acetylation  of 
tannin  by  acetic  anhydride  yields  a  product  containing  IS‘49  to 
22'71%  of  penta-acetyl-leucodigallic  acid,  the  author  withdraws  his 
former  opinion  of  the  constitution  of  tannin,  and  ascribes  to  tannins 
the  compositions  of  polydigalloyl-leucodigallic  anhydrides, 

0H,[C6H2(0H)2-C°,0]a:-C6H2(0H)<C0>0 .CeH  (0H)^.qH.0H} 

corresponding  with  those  of  Fischer  and  Freudenberg’s  depsides 
(Abstr.,  1910,  i,  265).  According  to  this  view,  the  simplest  tannin 
would  be  digalloyl-leucodigallic  anhydride, 

c6h2(oh)3  co  o  C6H2(°H)<C0.0.C6H2(0H^.^H.0H. 

Since,  however,  the  tannin  used  by  the  author  ( tanninum  levissimmn 
purissimum,  Schering)  yields  digallic  and  leucodigallic  acids  in  the 
proportions  3  : 1  and  4:1,  such  tannin  must  be  tri-  or  tetra- 
digalloyl-leucodigallic  anhydride.  The  author  shows  that  this  constitu¬ 
tion  of  his  tannin  meets  satisfactorily  the  above-mentioned  objections 
to  his  former  view  of  its  constitution. 

Tannin  in  pyridine  cooled  by  a  freezing  mixture  yields,  by  treatment 
with  acetyl  chloride,  a  little  triacetylgallic  acid  and  a  white,  amorphous 
substance,  m.  p.  218 — 224°  (decomp.),  which  does  not  give  a  coloration 
with  ferric  chloride,  forms  a  sodium  salt  with  10%  sodium  carbonate  in 
the  cold,  and  from  its  analysis,  basicity,  and  percentage  of  acetyl  is 
octadecylacetyltridigalloyl-leucodigallic  acid,  C91H7l049’C02H.  This 
constitution  is  supported  by  the  fact  that  the  reaction  of  the  substance 
with  ethyl  chlorocarbonate  and  aqueous  potassium  cyanide  in  a  freezing 
mixture  yields  triacetylgalloyl  cyanide,  ethylcarbonatodiacetylgalloyl 
cyanide  (both  identified,  after  hydrolysis,  as  galloylformic  acid),  and 
d.-ethylcarbonatopenta-acetyl-leucodigallic  acid, 

C6H2(0C02Efc)(0AcVCH(0Ac)-0-C6H2(0Ac)2*C02H, 
m.  p.  154 — 159°  (decomp.),  [aJJ,9  +45’98°in  alcohol.  The  last-mentioned 
substance  is  converted  by  warm  dilute  pyridine  into  d-penta-acetyl-leuco- 
digallic  acid,  the  acetylation  of  which  by  acetic  anhydride  yields  d- 
hexa-acetyl-leueodigallic  acid  (Abstr.,  1910,  i,  265).  Quantitative 
experiments  on  the  amount  of  ethylcarbonatopenta-acetyl-leucodigallic 
acid  obtained  from  the  acetylated  tannin  indicate  that  the  ratio  of 
digallic  acid  to  leucodigallic  acid  in  the  tannin  employed  is  4  : 1,  and 
therefore  the  tannin  is  tetradigalloyl-leucodigallic  anhydride.  The 
acetylation  of  tannin  in  strongly  cooled  acetone  by  keten  yields  a 
polyacetylpolydigalloyl-leucodigallic  anhydride, 

om«Woa.vcok>vcWoa*)<^W^{|^.OA4j 

m.  p.  287 — 299°  (decomp.),  and  a  trace  of  the  corresponding  acid. 
The  anhydride  is  a  white,  amorphous  powder,  which  is  insoluble  in 
cold  aqueous  sodium  hydroxide.  It  is  converted  by  warm  5%  pyridine 
into  hydroxypolyacetylpolydigalloyl-leucodigallic  acid,  which  reacts  with 
ethyl  chlorocarbonate  and  A/ 10 -potassium  hydroxide  to  form,  after 
acidifying  with  ice-cold  sulphuric  acid,  ethylcarbonalopolyacelylpolydi- 
g  lloyl-leucodigallic  acid,  a  white,  amorphous  powder,  m.  p.  236 — 244°. 

The  products  obtained  by  treating  tannin,  acetylated  by  keten,  with 
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ethyl  chlorocarbonate  and  aqueous  potassium  cyanide  are  triacetyl- 
galloyl  cyanide,  ethylcarbonatodiacetylgalloyl  cyanide  (both  identified 
as  galloylformic  acid),  and  diethylcarbonatohexa-acetylgalloyl -leucodigallic 
acid , 

O  Ac  •  C6H2(0  •  C02Et)2*  CO  •  O  •  C6H2(0  Ac)2*  C  H  (O  Ac)  •  O  C6H2(0  Ac)2 

C02II 

m.  p.  216 — 221°  (decomp.).  When  warmed  with  dilute  pyridine,  the 
last  substance  yields  dihydroxyhexa-acetylgalloyl-leucodigallic  acid, 
m.  p.  257 — 259°  (decomp.),  [a]o  +33-33°,  microscopic  needles.  This 
acid,  which  readily  yields  the  corresponding  dimethoxy-acid,  C35H32019, 
in.  p.  219 — 221°  (decomp.),  with  diazomethane,  develops  a  pronounced 
green  coloration  with  alcoholic  ferric  chloride.  This  indicates  that  the 
hydroxyl  groups  are  in  ortho-positions  relative  to  one  another. 
Assuming,  therefore,  that  the  polydigalloyl-leucodigallic  acids  are 
formed  by  the  symmetrical  condensation  of  digallic  acid  and  leucodigallic 

acid  molecules,  dihy- 
d  roxy  hexa-ace  ty  Igalloy  1- 
CO — 0 — (  N--GH(0Ac)*0-j/  ^OAc  leucodigallic  acid  has  the 

annexed  constitution, 
and  its  anhydride  (and 
probably,  also,  polydi¬ 
galloyl-leucodigallic  an¬ 
hydrides  in  general)  is 
formed  by  the  elimination  of  water  from  the  hydroxyl  of  the  carboxyl 
group  and  that  marked  by  the  asterisk.  C.  S. 


OAc 


I 

AcO\/ 
AcOl  JOH  OAc 

OH 
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Tannin,  and  the  Synthesis  of  Similar  Substances.  Emil 
Fischer  and  Karl  Ereudenberg  (Ber.,  1912,  45,  915 — 935). — 
Tannin,  after  careful  purification,  when  hydrolysed  with  sulphuric 
acid  yields  from  7  to  8%  of  dextrose,  an  amount  which  is  undoubtedly 
somewhat  too  small  on  account  of  the  losses  during  isolation.  It  is 
considered  that  tannin  is  a  compound  of  1  mol.  of  dextrose  with 
5  mols.  of  digallic  acid,  analogous  to  dextrose  penta-acetate  and  penta- 
benzoate.  This  formula  is  in  agreement  with  the  optical  activity, 
molecular  weight,  weak  acidity,  and  analytical  results  obtained  with 
tannin. 

In  confirmation,  compounds  in  every  way  similar  to  tannin  have 
been  obtained  synthetically  by  combining  dextrose  with  trimetbyl- 
carbonatogalloyl  chloride  in  chloroform  solution  in  presence  of 
quinoline.  On  cautious  hydrolysis  of  this  compound  with  alkali 
hydroxide,  pentagalloylglucose  is  obtained,  which  has  all  the  properties 
of  a  tannin. 

In  like  manner  dextrose  has  been  combined  with  jo-hydroxy  benzoic 
acid,  also  a-methyl  glucoside  and  glycerol  with  gallic  acid. 

The  crystalline  tannin,  chebulic  acid,  also  yields  dextrose  when 
hydrolysed. 

Methods  of  purifying  tannin  by  extraction  with  ether,  with  ethyl 
acetate,  or  by  means  of  the  potassium  salt  are  described.  The  value 
of  [a]o  for  different  preparations  varies  around  +70°.  The  acidity  is 
1/1 0th  that  of  gallic  acid. 
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Trimethylcarbonatogalloyl  chloride  has  been  obtained  in  quantity  in 
large,  colourless  crystals,  m.  p.  91 — 92°  (corr.). 

Penta[trim,ethylcarbonatogalloyl]gluco8e  is  a  granular,  colourless, 
amorphous  powder ;  it  was  analysed  after  drying  in  a  vacuum  at  75° 
over  phosphoric  oxide.  It  sinters  at  about  90°,  and  begins  to  decompose 
at  1 30°,  [a]S5  +  34-34°  (  ±  0-4°). 

Pentagalloylglucose  is  a  yellow,  amorphous  powder,  [a]D  +31°  to 
+  35°  in  water  or  +44-4°  in  alcohol.  It  softens  at  about  150°,  and 
begins  to  decompose  at  160°.  It  has  an  astringent  and  bitter,  but 
not  acid,  taste.  The  aqueous  solution  precipitates  gelatin,  and  has 
most  of  the  prpperties  of  tannin. 

Penta[^-methylcarbonatohydroxybenzoyl]gluco8e ,  prepared  by  inter¬ 
action  of  p-methylcarbonatohydroxybenzoyl  chloride ,  dextrose,  and 
quinoline  in  chloroform  solution,  is  a  colourless,  easily  powdered, 
amorphous  mass,  [a]©  +100°. 

Penta\y*-liydroxybenzoyl\gluco8e  is  obtained  in  hard,  yellow- 
coloured,  amorphous  flakes,  [a]p  +  124’3°  to  128 ‘8°,  on  hydrolysis  with 
sodium  hydroxide. 

Tetra\trimethylcarbonatogalloyl]-a-methyl  glucoside  is  a  colourless, 
amorphous  powder,  [a]„  +48  -7°. 

Galloyl-a-methylglucoside  softens  at  130°,  decomp.  140°,  [a]y  +  26'4°  ; 
it  is  similar  in  properties  to  pentagalloyl  glucose. 

Tri[trimethylcarbonatogalloyl]glycerol  is  a  colourless,  spongy  mass, 
very  similar  in  properties  to  the  dextrose  derivatives.  E.  F.  A. 

Gallocarboxylic  [Pyrogalloldicarboxylic]  Acid.  Hugo 
Voswinckel  and  Fritz  de  Weerth.  ( Ber .,  1912,  45,  1242 — 1246). — 
Previous  methods  for  the  preparation  of  pyrogalloldicarboxylic 
acid  gave  very  unsatisfactory  results  (compare  Sennhofer  and 
Brunner,  Abstr.,  1881,  267),  but  it  is  now  found  that  almost 
theoretical  yields  are  obtained  by  heating  an  intimate  mixture  of 
crystallised  gallic  acid  and  excess  of  either  potassium  or  sodium 
hydrogen  carbonate  in  sealed  tubes  at  150 — 160°.  Assuming,  as 
usual,  that  gallic  acid  is  a  3  : 4  :?5-trihydroxybenzoic  acid,  Sennhofer  aud 
Brunner  considered  pyrogalloldicarboxylic  acid  to  be  3  : 4  :  5-trihydroxy - 
o-phthalic  acid,  but  the  fact  that  acetyl  chloride  or  acetic  anhydride 
entirely  fail  to  produce  an  anhydride  has  led  the  present  authors  to 
give  it  the  constitution  of  a  trihydroxy isophthalic  acid.  Their  view 
is  supported  by  the  observation  of  Feist  (Abstr.,  1908,  i,  101),  that 
a  trihydroxyphthalic  acid  derived  from  Columba  root  differed  from 
pyrogalloldicarboxylic  acid,  and  also  by  the  fact  that  the  cotarnic  acid 
of  Roser  (Abstr.,  1889,  418),  which  is  undoubtedly  a  methoxy-methyl- 
enedioxy-o-phthalic  acid,  did  readily  form  an  anhydride.  Analogous 
to  the  observation  of  Feist  that  it  is  extremely  difficult  to  methylate  the 
acid,  the  authors  have'fqund  that  it  entirely  resists  complete  acetylation, 
and  they  suggest  that  it  hasla  ketonic  or  diketonic  structure  which  might 
also  explain  the  intense  colours  of  the  calcium  and  barium  salts. 

Heating  the  acid  with  acetyl  chloride  gave  an  acetyl  derivative, 
C8H507*C2H30,  which  crystallised  with  4  mol.  acetic  acid  or  with 
1  mol.  water  when  reprecipitated  from  its  sodium  hydroxide  solution  \ 
with  excess  of  acetic  anhydride  a  diacetyl  derivative,  C8H407(C2Hg0)2, 
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was  obtained  which  also  separated  with  \  mol.  acetic  acid,  but  which 
changed  to  a  mono-acetylated  compound  in  alkaline  solution ;  on 
melting  the  acid  with  its  own  weight  of  acetic  anhydride  and 
potassium  acetate,  the  carboxyl  groups  were  eliminated,  leaving  pyro- 
gallol  triacetate.  J.  0.  W. 

Humic  Acids.  Bruno  Tacke  and  H.  Si)chting  ( Landw .  Jahrb., 

1911,  41,  717 — 754). — A  study  of  the  chemical  and  physical  proper¬ 
ties  of  peat  carried  out  on  the  lines  followed  by  A.  Baumann  and 
E.  Gully  (Mitt.  Bayr.  Moorkulturanstalt .,  Nos.  3  and  4). 

Fresh  material,  and  samples  dried  at  varying  temperatures  and  for 
different  periods,  was  treated  with  solutions  of  numerous  acids  and 
salts,  also  with  organic  solutions,  such  as  gelatin  and  sugar.  The 
amount  of  adsorption  by  the  peat,  and  the  chemical  changes  taking  place 
in  the  unadsorbed  liquid  and  in  the  solid  were  carefully  studied,  and 
experimental  evidence  brought  forward  to  show  that  humic  acids  have 
a  definite  acid  character  independent  of  their  colloidal  properties. 

F.  M.  G.  M. 

Preparation  of  Pentachlorobenzaldehyde.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  243416). — Pentachlorobenzalde¬ 
hyde,  needles,  m.  p.  197 — 199°,  is  readily  prepared  by  the  action  of 
concentrated  or  fuming  sulphuric  acid  on  pentachlorobenzylidene 
chloride,  pentacblorobenzyl  chloride,  or  the  crude  mixture  obtained  by 
chlorinating  pentacldorotoluene  at  high  temperatures.  F.  M.  G.  M. 

Molecular  Compounds  as  Preliminary  Products  in  Cases  of 
Condensation.  II.  Julius  Schmidlin  and  Rudolf  Lang  ( Ber 

1912,  45,  899 — 912.  Compare  Abstr.,  1910,  i,  836). — In  the  case  of 
organic  condensations,  by  the  study  of  the  melting-point  curves  of 
mixtures  of  the  two  components,  proof  is  afforded  of  the  formation 
of  molecular  compounds  in  the  same  proportions  as  those  in  the 
condensation  product. 

Thus  1  mol.  of  ra-nitrobenzaldehyde  forms  a  molecular  compound 
with  two  mols.  of  benzene,  with  which  it  condenses  to  a  triphenyl- 
methane  derivative.  It  does  not  condense  with  phenol ;  in  this 
instance  the  two  branches  of  the  melting-point  curve  cut  in  a  single 
eutectic,  excluding  the  formation  of  a  molecular  compound. 

Two  mols.  of  phenol  condense  abnormally  with  two  mols.  of 
/(-hydroxy  ben  zaldehyde,  but  a  molecular  compound  of  the  same 
composition  is  formed. 

The  system  benzhydrol-phenol  shows  two  maxima  corresponding 
with  molecular  compounds  in  the  proportions  1  :  1  and  1  :  2.  Systems 
containing  dimethylaniline  do  not  afford  evidence  of  the  formation  of 
molecular  compounds. 

The  Friedel  Crafts’  reaction  is  discussed  from  this  point  of  view;  in 
many  cases  aluminium  chloride  acts  as  a  catalyst,  in  others  it  reacts 
in  molecular  proportions.  In  the  case  of  the  reaction  between  benzene 
and  halogen  alkyl,  it  is  shown  that  there  is  no  formation  of  a  binary 
compound  from  either  of  the  three  components  taken  in  pairs,  and  it 
remains  only  to  assume  the  formation  of  a  ternary  compound  between 
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all  three  components.  Such  appear  to  be  fairly  stable  at  low 
temperatures,  but  liberate  hydrogen  chloride  when  warmed. 

E.  F.  A. 

[Preparation  of  Triarylmethane  Derivatives.]  Farben- 
fabriken  VORM.  Friedr.  Bayer  &  Co.  (D.R.-P.  243749). — It  is  found 
that  halogenated  benzene  or  diphenyl  di-  or  poly -aldehydes  condense 
readily  with  aromatic  hydroxycarboxylie  acids  to  form  dyes.  The 
following  compounds  are  described  in  the  original  : 

2  :  b-Dichloroterephthalaldehyde,  m.  p.  158°;  tetrachloroterephthal- 
aldehyde,  m.  p.  193°;  4 :  Q-dichloroisophihalaldehyde,  m.  p.  163°; 
4  :  4! -dichloro-S  :  3' -dialdehydodiphenyl,  m.  p.  204°  ;  4  :  4' -dibromo-3  :  3'- 
dialdehydodiphenyl,  m.  p.  192°,  and  3  :  3' -dialdehydodiphenyl -4  :  4' - 
dieulphonic  acid.  F.  M.  G.  M. 

AngeliRimini  Reaction  of  the  Aldehydes.  Luigi  Balbiano 
(Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  389 — 393). — The  author  has 
now  repeated  his  previous  work  with  the  copper  salts  produced  by 
means  of  Piloty’s  acid  from  anisyl  methyl  ketone  (from  anethole 
glycol)  and  benzyl  methyl  ketone  (compare  Angeli,  this  vol.,  i,  117), 
and  finds  that  they  do  not  give  the  Angeli-Rimini  reaction  when 
the  stoichiometric  quantity  of  alkali  is  employed.  To  account  for  the 
reaction  which  may  be  observed  when  an  excess  of  alkali  is  used,  he 
suggests  an  explanation  differing  from  that  of  Angeli  ( loc .  cit.). 

R.  V.  S. 

/3-Benzyliminopropyl  Methyl  Ketone.  Keto-enol  Isomerism. 
Leopold  Rugheimer  and  G.  Ritter  ( Ber .,  1912,  45,  1332 — 1340). — 
Acetylacetone  and  benzylamine  interact  according  to  the  equation 
C5H802  +  C7H9H  -  C12H15ON  +  H20.  From  its  behaviour  with  ferric 
chloride  and  the  formation  of  a  benzoate,  the  authors  are  of  opinion 
that  the  product  is  largely,  if  not  entirely,  of  the  structure 
CH2Ph-N:CMe-CH:CMe-OH. 

The  occurrence  of  two  forms  of  the  benzoyl  derivative  (no  isomerism 
has  yet  been  detected  with  the  parent  substance)  is  ascribed  to 
ci#-<r«ns-i?omerism  due  to  the  ethylenic  linking.  The  CIN  linking  is 
indicated  by  the  difficulty  of  reaction  between  acetylacetone  and 
benzylmethylamine.  These  results  render  doubtful  the  earlier  explana¬ 
tions  of  the  isomerism  observed  with  the  condensation  product  of 
ethyl  acetoacetate  and  benzylamine  (Mohlau,  Abstr.,  1895,  i,  140  ; 
Hantzsch  and  von  Hornbostel,  Abstr.,  1898,  i,  195). 

fi-Benzyliminopropyl  methyl  ketone  is  obtained  by  the  careful  inter¬ 
action  of  equimolecular  quantities  of  acetylacetone  and  benzylamine ; 
the  product  is  a  pale  yellow  oil,  b.  p.  183 — 183'5°/17  mm.,  which  can 
be  solidified  to  tablets,  m.  p.  24°.  It  is  soluble  in  sodium  hydroxide 
solution,  and  gives  a  coloration  with  ferric  chloride.  Attempts  to 
condense  the  product  with  another  molecule  of  benzylmethylamine 
by  heating  in  a  sealed  tube  were  unsuccessful,  the  only  isolated 
product  being  acetobenzylamide,  m.  p.  62 — 66°. 

a-Oximino-fi-benzyliminopropyl  methyl  ketone, 

CH2Ph-]Sr:CMe-CAc:NOH, 
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was  obtained  by  the  action  of  sodium  nitrite  on  the  glacial  acetic  acid 
solution;  it  forms  colourless  crystals,  m.  p.  126 — 127°,  soluble  to  a 
yellow  solution  in  sodium  hydroxide  solution  ;  it  gives  no  coloration 
with  ferric  chloride.  Treatment  with  boiling  dilute  sulphuric  acid 
gave  the  y-oxime  of  /3yS-triketopentane,  OH*N!C(COMe)2. 

Cautious  benzoylation  of  /3-benzyliminopropyl  methyl  ketone  yielded 
a  mixture  of  benzobenzylamide  (m.  p.  106  — 107°),  with  a  substance. 
of  doubtful  nature,  and  two  forms  of  the  benzoyl  derivative.  The 
more  easily  fusible  form  (m.  p.  119 — 121°)  tends  to  change  into 
the  isomeric  form,  m.  p.  132°.  Neither  form  gives  a  coloration  with 
ferric  chloride,  and  both  are  easily  hydrolysed  by  dilute  potassium 
hydroxide  solution,  giving  benzoic  acid.  D.  F.  T. 

[Preparation  of  Nitromethylbenzan throne.]  Badische  Anilin- 
&  Soda-Fabrik  (D.R.-P,  242621). — Nitromethylbenzanthrone,  m.  p. 
243°,  is  prepared  by  nitrating  methylbenzanthrone  (m.  p.  199°)  ; 
when  heated  at  220 — 240°  with  sulphur,  it  furnishes  a  crystalline, 
glistening  bronze  paste,  which  forms  a  vat  dye.  F.  M.  G.  M. 

Action  of  Iodides  on  Bromoanil.  Iodoanil  and  Some  of  Its 
Derivatives.  Henry  A.  Torrey  and  William  H.  Hunter  ( J \  Amer. 
Ghem.  Soc.,  1912,  34,  702 — 716). — In  an  earlier  paper  (Abstr.,  1905, 
i,  217)  it  was  shown  that  when  bromoanil  is  heated  with  a  solution  of 
potassium  iodide  in  acetone,  dibromodi-iodo-jp-benzoquinone  is  pro¬ 
duced.  A  further  study  of  this  reaction  has  shown  that  in  addition 
to  dibromodi-iodo-p-benzoquinone,  m.  p.  258 — 259°,  there  are  produced 
tetraiodo-/j-benzoquinone,  bromotri-iodo-p-benzoquinone,  and  iodoanil. 
Iodoanil  can  be  obtained  as  the  chief  product  by  heating  first  with 
alcoholic  potassium  iodide,  and  subsequently  with  alcoholic  sodium 
iodide  solution. 

Bromotri-iodo-^-benzoquinone,  m.  p.  253 — 254°,  crystallises  in  short, 
broad,  brown,  prismatic  crystals,  and  reacts  with  sodium  phenoxide  to 
form  bromoiododiphenoxy-jp-benzoquinone.  Iodoanil,  m.  p.  282 — 284° 
(decomp.),  forms  small,  chocolate-coloured  needles. 

JDibromodi-iodoquinone  unites  with  diphenylamine  to  form  an 
additive  compound,  C602Br2I2,NHPb2  ( loc .  cit.),  which  crystallises  in 
purplish-black  needles ;  its  m.  p.  varies  with  the  rate  of  heating.  By 
the  action  of  potassium  phenoxide  on  dibromodi-iodo-p-benzoquinone, 
or  on  bromotri-iodo-p-benzoquinone,  bromoiododiphenoxy-p-benzo- 
quinone,  m.  p.  282 — 283°,  is  produced,  together  with  a  small  quantity 
of  another  substance,  which  is  probably  the  tetraphenoxy-jp-benzo- 
quinone  described  by  Jackson  and  Grindley  (Abstr.,  1896,  i,  155  . 
When  a  solution  of  dibromodi-iodo-jp-benzoquinone  in  toluene  is  boiled 
with  a  large  excess  of  aniline,  there  are  formed  dianilino-p-benzo- 
quinone  and  another  substance,  which  does  not  melt  below  300°,  and 
is  probably  bromodi  anilino-jp-benzoquinone. 

When  iodoanil  is  heated  with  potassium  phenoxide  solution,  it  is 
converted  into  di-iododiphenoxy-p-benzoquinone,  m,  p.  290°.  The 
following  compounds  were  obtained  by  the  action  of  cresoxides  on 
bromo-,  ehloro-,  and  iodo-anil.  Dibromodi-m-tolyloxy-'p-benzoquinone, 
m.  p.  193°;  dib.rornodi--p-tolyloxy--p-benzoquinone,  m.  p.  254 — 263° 
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(decomp.);  dichlorodi-Tp-tolyloxy-ip-benzoquinone,  m.  p.  254 — 255°;  and 
di-iododi-'p-tolyloxy-'p-benzoquinone,  m.  p.  272 — 274°  (decomp.).  When 
di-iododiphenoxy-jp-benzoquinone  is  treated  with  sodium  ethoxide, 
di-iododiethoxy-ip-benzoquinonedietkylhemiacetal,  C6I2(OEt)2(OH*OEt)2, 
is  produced,  which  forms  minute,  pale  yellow  crystals.  Di-iodo- 
dimethoxy-’p-benzoquinonedimelhylhemiacetal  was  obtained  similarly  as 
a  white,  amorphous  powder. 

If  iodoanil  is  treated  with  excess  of  sodium  methoxide  solution  and 
the  resulting  hemiacetal  is  treated  with  W-sodium  hydroxide,  iodoanilic 
acid  is  produced,  which  forms  yellowish-red,  feathery  crystals,  and 
begins  to  decompose  at  about  205°. 

By  the  action  of  aniline  on  di-iododiphenoxy-p-benzoquinone, 
dianilino-p-benzoquinone  is  formed,  together  with  iododianilino-'p- 
benzoquinoneanil ,  C6HOI(l>lHPh)2!]SPh,  which  crystallises  in  deep 
yellowish-brown  needles,  and  decomposes  at  about  225°. 

When  solid  potassium  iodide  is  added  to  a  saturated  solution  of 
chloroanil  in  acetone,  the  salt,  C602C14,C6CI4(0K)2,  is  produced,  which 
crystallises  in  green  needles,  and  is  hydrolysed  by  water  with  forma¬ 
tion  of  a  white,  amorphous  substance,  probably  the  hemiether, 
C602CI„C6C14(0H)2. 

The  sodium  salt,  Ca02Cl4,CaCl4(0Na)2,  has  a  bluish-green  colour,  and 
is  converted  by  dilute  sulphuric  acid  into  a  mixture  of  chloroanil  and 
tetrachloroquinol.  By  the  action  of  sodium  iodide  on  a  solution  of 
tetrabromo-o-benzoquinone  in  acetone,  the  salt, 

C602Br4,C6Br4(0Na)2,£CH3-C0'CH8, 
is  produced,  which  forms  bluish-green  needles,  and  decomposes  at  80°. 
Similar  compounds  were  obtained  from  bromoanil  and  tetrachloro-o- 
benzoquinone.  When  a  mixture  of  bromoanil,  potassium  iodide,  and 
alcohol  is  left  at  the  ordinary  temperature,  a  green  salt  is  not  produced, 
but  dibromodi-iodo-p-benzoquinone  is  gradually  formed.  E.  G. 

Octaiodoquinhydrone.  C.  Loring  Jackson  and  E.  K.  Bolton 
(Ber.,  1912,  45,  871 — 873). — Iodoanil  dissolved  in  benzene,  saturated 
with  sulphur  dioxide  and  containing  a  drop  or  two  of  water,  was  set 
aside  for  four  weeks,  when  large,  lustrous,  black  crystals  of  octaiodo¬ 
quinhydrone,  C602I4,C6(0H)214,  were  deposited  ;  these  have  decomp. 
190°.  When  it  is  dissolved  in  benzene  and  a  little  alcohol  and  the 
solution  is  evaporated,  a  mixture  of  yellowish-brown  iodoanil  with 
colourless  tetraiodoquinol  is  obtained.  The  latter  is  also  formed  when 
the  black  crystals  are  treated  with  sodium  hydroxide  and  the  solution 
is  made  acid.  E.  F.  A. 

The  Melting  Point  of  Anthraquinone.  Ernst  Philippi 
(Monatsh.,  1912,  33,  373 — 374). — The  m.  p.  (273°)  generally 

assigned  to  anthraquinone  is  too  low.  Pure  anthraquinone  has  m.  p. 
285 — 286°  (corr.).  This  figure  agrees  with  that  recorded  by  Kempf 
(Abstr.,  1908,  ii,  929).  H.  W. 

Preparation  of  a-Hydroxyanthraquinone  Alkyl  Ethers. 
Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  242379). — 
a-Hydroxyanthraquinone  ethers  are  readily  prepared  from  the  sodium 
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derivative  of  the  corresponding  a-hydroxyanthraquinone  by  the  action 
of  dialkyl  sulphates  in  the  presence  of  a  condensing  agent. 

Erythroxyanthraquinone  methyl  ether  was  thus  obtained  from 
potassium  erythroxyanthraquinone  ;  the  quinizarin  dimethyl  ether  has 
m.  p.  170 — 171°  (Lagodzinski,  Abstr.,  1895,  i,  232,  recorded  143°). 

F.  M.  G.  M. 

Preparation  of  Mercaptans  in  the  Anthraquinone  Series. 
Farbwerke  vorm.  Meister,  Lucius &BRtlNiNG  (D.R.-P.  241985). — When 
authraquinonediazonium  compounds  are  treated  with  salts  of 
xanthic  acid  they  yield  the  corresponding  anthraquinonylxanthic  esters  ; 
these  are  hydrolysed  by  alcoholic  alkali  hydroxides  to  the  correspond¬ 
ing  mercaptans. 

Anthraquinone  1-mercaptan ,  prepared  from  1-aminoanthraquiuone, 
forms  olive-brown  flakes,  m.  p.  187°;  the  corresponding  anthra¬ 
quinone  2-mercaptan  has  an  olive-green  colour.  F.  M.  G.  M. 

Dichloroquinizarins.  M.  Frey  ( Ber .,  1912,  45,  1358 — 1364). — 
3:6-,  3  :  4-,  and  4 : 5-Dichlorophthalic  anhydrides  react  with  quinol 
in  the  presence  of  boric  acid  with  the  formation  of  dichlorodihydroxy- 
benzoylbenzoic  acids,  which,  when  heated  with  concentrated  sulphuric 
acid,  yield  the  corresponding  dichloroquinizarins. 

5  :  8-Dichloroquinizarin ,  C6H2C12<Cqq^C6H2(OH)2,  crystallises  in 

brownish -red  needles,  m.  p.  266°.  Its  diacetyl  derivative  has  m.  p. 
170°.  When  the  potassium  salt  of  5  : 8-dichloroquinizarin  is  heated 
at  180°  with  potassium  phenoxide  and  the  product  acidified,  8 -chloro- 
5-phenoxyquinizarin  is  obtained  in  light  red  needles,  m.  p.  243°.  Re¬ 
placement  of  the  second  chlorine  atom  by  the  phenoxy-group  was  not 
observed.  It  could,  however,  be  replaced  by  the  />-toluidino-group  by 
heating  8-chloro-5-phenoxyquinizarin  with  p-toluidine  in  the  presence 
of  potassium  and  copper  acetates  at  150°,  whereby  8-p -toluidino- 
5 -phenoxyq uinizari n ,  m.  p.  278°,  is  obtained.  5  :  8 -Dianilinoquinizarin, 
m.  p.  245°,  is  formed  by  heating  5  :  8-dichloroquinizarin  and  aniline 
with  potassium  carbonate  and  copper  powder  at  150 — 160°,  whilst 
1  :  4  :  5  :  8-tetrahydroxyanthraquinone,  m.  p.  246°,  results  when  5  :  8- 
dichloroquinizarin,  slaked  lime,  water,  and  copper  powder  are  heated 
at  250°  during  twenty  hours.  The  barium  salt,  C14H406Ba2,  of  the 
latter  was  analysed.  When  5  :  8-dichloroquinizarin  and  thiosalicylic 
acid  are  boiled  in  amyl  alcoholic  solution  in  the  presence  of  copper  and 
potassium  acetates,  quinizarin -5  :  8-bis-o-thiolbenzoic  acid,  m.  p.  235°,  is 
obtained,  which,  when  dissolved  in  nitrobenzene  and  treated  with 
phosphorus  pentachloride  and  subsequently  with  aluminium  chloride, 
yields  quinizarin-5  :  6-7  :  8-dithioxanthone  (I),  m.  p.  197 — 199°,  the 
barium  salt  of  which  was  analysed. 

5  : 6-Dichloroquinizarin,  m.  p.  208°,  is  obtained  in  the  same  manner 
as  5  :  8-dichloroquinizarin.  It  yields  a  diacetyl  derivative,  m.  p.  140°. 
When  heated  with  /3-aminoanthraquinone  in  boiling  nitrobenzene 
solution  in  presence  of  copper  and  potassium  acetates,  it  forms 
5-anthraquinonyl-fi-amino-6-chloroquinizarin  (II),  m.  p.  above  300°. 
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6  : 7-Dichloroquinizarin,  m.  p.  288°,  was  similarly  obtained  in  poor 
yield.  Its  diacetyl  derivative  has  m.  p.  125°. 
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Synthesis  of  Phenanthraquinones.  Fritz  Mayer  ( Ber .,  1912, 
45,  1105 — 1113). — 2  :  2'-Dialdehydodiphenyl  and  2  :  2'-dialdehydo-6  :  6'- 
dimethyldiphenyl  when  warmed  with  an  aqueous  alcoholic  solution 
of  potassium  cyanide  are  transformed  into  phenanthraquinone  and 
4  : 5-dimethylphenanthraquinone  (compare  Kenner  and  Turner,  Trans., 
1911,  99,  2108).  An  attempt  to  apply  the  same  reaction  to  2:2'- 
dialdehydo-6  :  6'-dimethoxydiphenyl  was  unsuccessful. 

o-Iodobenzylideneaniline,  when  heated  with  copper  powder  at 
160 — 180°,  is  converted  into  2  :2' -dibenzylideneaniline,  m.  p.  98 — 99°, 
which  is  transformed  by  hydrochloric  acid  into  2  : 2'-dialdehydo- 
diphenyl,  m.  p.  67°  (Kenner  and  Turner,  loc.  cit .,  give  m.  p.  62°).  The 
latter  compound,  when  heated  with  aqueous  alcoholic  potassium 
cyanide  solution,  yields  phenanthraquinone,  m.  p.  204 — 205°,  the 
identity  of  which  was  further  established  by  transformation  into  its 
monoxime,  m.  p.  158°. 

2-Nitro-3-methoxybenzaldehyde  was  converted  into  its  oxime,  and 
the  latter  reduced  by  ferrous  hydroxide  to  2-amino-3-methoxy- 
benzaldoxitne,  m.  p.  136 — 137°.  This,  when  diazotised  and  treated 
with  potassium  iodide,  yielded  2-iodo-3-methoxybenzaldehyde,  in.  p. 
86 — 87°,  which,  when  warmed  with  aniline,  gave  2-iodo-3-methoxy- 
benzylideneaniline,  m.  p.  107 — 108°,  after  previous  softening.  Treat¬ 
ment  of  the  latter  substance  with  copper  powder  at  200°  led  to  the 
formation  of  6  :  6'-dimethoxy-2  :  2 ’-dibenzylideneaniline,  from  which,  by 
the  action  of  hydrochloric  acid,  2  :  2 '-dialdehydo-&  :  6'-dimethoxy- 
diphenyl ,  m.  p.  120°,  was  obtained.  No  definite  product  was  isolated 
from  the  action  of  aqueous  alcoholic  potassium  cyanide  solution  on 
this  substance. 

A  precisely  similar  series  of  reactions,  with  2-nitro-3-methyl- 
benzaldehyde  as  starting  point,  yielded  the  following  compounds : 
2  -  amino  -  3  -  methylbenzaldoxime,  m.  p.  127°;  2  -  iodo  -  3  -  methylbenz- 
aldehyde,  m.  p.  83 — 84° ;  2-iodo-3-methylbenzylideneaniline,  m.  p. 
73°;  2  :  2'-dialdehydo-6  :  6' -dimethyidip/tenyl,  in.  p.  111°.  The  latter 
substance,  when  heated  with  an  aqueous  alcoholic  solution  of 
potassium  cyanide,  formed  4 : 5-dimethylphenanthraquinone,  m.  p. 
222—223°. 
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The  action  of  potassium  cyanide  on  isophthalaldehyde  led  to  the 
formation  of  a  substance ,  the  analyses  of  which  agreed  with  the  formula 
C16Hi204,H20,  but  in  which  the  presence  of  water  of  crystallisation 
could  not  be  confirmed.  Oxidation  with  potassium  permanganate  in 
alkaline  solution  yielded  isophthalie  acid.  H.  W. 

Preparation  of  Santalol  and  Menthol  Ethers.  Chemische 
Fabrik  auf  Actien  (vorm.  E.  Sobering)  (D.R.-P.  242421). — When 
santalol  or  menthol  (or  their  sodium  derivatives)  in  toluene  solution 
or  suspension  is  treated  with  chloromethyl  ether  in  the  presence  of 
dimethylaniline  (or  other  indifferent  base),  compounds  of  therapeutic 
value  are  produced. 

Methoxy  methyl  santalol,  CjgHgg'O'CHg'OMe,  a  colourless  liquid,  b.  p. 
152 — 158°/4  mm.,  evolves  formaldehyde  when  heated  with  dilute 
mineral  acid. 

Methoxymethylmenthol,  C^H^O'CH^OMe,  has  b.  p.  100 — 102°/ 
7  mm.  F.  M.  G.  M. 

Isomeric  Tanacetyl  Alcohols  and  Thujenes.  Leo  A.  Tschu- 
gaeff  and  W.  Fomin  (Ber.,  1912,  45,  1293 — 1298.  Compare  Tschu- 
gaeff,  Abstr.,  1900,  i,  129;  1901,  i,  38;  1904,  i,  515). — Tanacetyl 
alcohol,  prepared  from  commercial  tanacetone,  has  been  resolved  by 
the  recrystallisation  of  the  cinchonine  salt  of  tanacetyl  hydrogen 
phtbalate.  From  the  less  soluble  fraction  was  isolated  a  tanacetyl 
alcohol,  Df  0*9187,  [a]D  +116*93°  (compare  Paolini,  Abstr.,  1911, 
i,  730).  The  substance  in  the  mother  liquors  was  converted  into  a 
sparingly  soluble  strychnine  salt,  from  which,  after  recrystallisation,  a 
solid  tanacetyl  alcohol  was  obtained,  m,  p.  28°,  [a]D  -912°  (in 
toluene). 

The  d-rotatory  alcohol  yielded  an  unstable  and,  to  all  appearances, 
homogeneous  xanthate,  which  on  decomposition  gave  apparently  pure 
a-thujene,  b.  p.  151°/759  mm.,  Df  0*8301,  n™  1*45150,  aD  -37*20. 

The  /-rotatory  alcohol  gave  a  more  stable  xanthate,  by  the  decompo¬ 
sition  of  which  a  thujene  was  obtained  (presumably  /}-),  b.  p.  147°/ 
739  mm.,  Df  0*8208,  <  1*44708,  [a]D  +110*78°.  D.  F.  T. 

The  Constituents  of  Ethereal  Oils.  I.  ^-Cedrol,  a  Physical 
Isomeride  of  Cedrol.  II.  Certain  Sesquiterpene  Alcohols. 
III.  Tetrahydrocaryophyllene.  Friedrich  W.  Semmler  and 
Erwin  W.  Mayer  (Ber.,  1912,  45,  1384 — 1394). — All  specimens  of 
cedar  wood  oil  contain  the  primary  alcohol  cedrenol,  C]5H240,  and 
cedrene.  Many  specimens  contain  also  the  solid  tertiary  alcohol 
cedrol,  C15H260.  In  addition,  the  authors  have  isolated  from  the 
fractions  of  high  b.  p.  a  new,  liquid,  saturated,  tertiary  alcohol,  C15H260, 
which  they  name  if/-cedrol. 

For  the  preparation  of  the  latter,  cedar  wood  oil  was  fractionated, 
the  fraction  of  higher  b.  p.  treated  with  phthalic  anhydride 
and  the  unattacked  portion  again  distilled.  In  this  manner,  a 
pale  green  oil,  *  b.  p.  147 — 152°/9  mm.,  D20  0*9964,  +21*5°, 

1*5131,  was  prepared,  from  which  no  solid  substance  could  be 
obtained.  Apparently,  therefore,  solid  cedrol  was  not  present  in  the 
oil  employed.  i^-Cedrol  reacts  readily  with  sodium.  With  acetic 
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anhydride  it  yields  an  acetate.  When  oxidised,  it  does  not  yield  a 
ketone.  When  heated  with  zinc  dust,  it  gives  a  mixture  of  cedrene 
and  dihydrocedrene,  from  which  the  latter  substance  was  isolated  after 
treatment  of  a  solution  of  the  mixture  in  chloroform  with  ozone.  It 
has  b.  p.  106 — 115°/10  mm.  (mainly  109 — 112°/10  mm.),  D20  0*907, 
aD  +37°,  Mq  1*4882.  A  second  dihydrocedrene ,  b.  p.  122 — 123°/10  mm., 
D20  0*9204,  af?  +  2°,  1*4929,  was  obtained  by  reduction  of  cedrene  by 

means  of  hydrogen  in  the  presence  of  platinum. 

The  alcoholic  nature  of  ^-cedrol  was  further  proved  by  the  action  of 
formic  acid  on  it,  whereby  cedrene  was  obtained,  the  physical  constants 
of  which  agreed  with  those  of  the  natural  cedrene.  The  identity  of 
the  two  compounds  was  confirmed  by  the  oxidation  of  artificial  cedrene 
to  cedreneketonic  acid  and  cedrenedicarboxylic  acid,  and  transforma¬ 
tion  of  the  latter  compound  into  its  dimethyl  ester.  These  compounds 
were  identical  with  those  prepared  by  Semmler  and  Risse  (Abstr., 
1912,  i,  201)  from  natural  cedrene. 

II.  According  to  Sandurin  (Abstr.,  1909,  i,  98),  guaiol  is  a  tertiary 

alcohol.  The  authors,  from  the  determination  of  its  density  and 
molecular  refraction,  draw  the  conclusion  that  it  is  a  bicyclic  alcohol 
with  one  double  bond.  Oxidation  of  it  in  aqueous  acetone  by  means 
of  potassium  permanganate  yielded  the  corresponding  glycerol , 
Ci5H2803,  m.  p.  210 — 211°.  Ozonisation  in  glacial  acetic  acid  solu¬ 
tion  and  subsequent  decomposition  of  the  ozonide  yielded  neutral 
and  acidic  products.  From  the  former,  a  stable,  light  yellow  oil, 
CuH20Os,  b.  p.  138 — 144°/7  mm.,  D20  0*9972,  +96°,  nD  1*5276, 

which  appears  to  be  an  oxide,  and  a  keto-lactone,  015H2403,  b.  p. 
200 — 208°/8  mm.,  D20  1*067,  m„  1*5005,  were  isolated. 

From  the  fractions  of  higher  b.  p.  prepared  by  distilling  oil  of 
carnations,  a  sesquiterpene  alcohol,  015H260,  was  obtained.  It  has  b.  p. 
138 — 148°/8  mm.,  D20  0*9681,  aD  -  17°,  »D  1*5010,  and  is  apparently  a 
bicyclic  alcohol  with  one  double  bond.  Phosphorus  pentachloride  con¬ 
verts  it  into  the  chloride ,  C15H25C1,  b.  p.  147 — 155°/12  mm.,  D20  0*990, 
from  which,  by  treatment  with  alcoholic  potash,  the  hydrocarbon, 
C15H24,  b.  p.  123— 126°/10  mm.,  D20  0*9273,  <  -23°,  1*5024,  was 

obtained. 

III.  In  order  to  decide  whether  the  same  carbon  skeleton  is  present 

in  natural  and  “  regenerated "  caryophylline  (Semmler  and  Mayer, 
Abstr.,  1911,  i,  73),  both  hydrocarbons  were  reduced  by  hydrogen  in 
the  presence  of  platinum.  The  tetrahydrocaryophyllene  obtained  in 
each  case  was  identical.  H.  W. 

Bornylene.  Leo  Tschugaeff  and  W.  Budbick  (Annalen,  1912, 
388,  280 — 293). — The  researches  of  Jotsitsch  ( J Russ.  Phys.  Chem. 
Soc.,  1909,  41,  542),  Bredt  (Abstr.,  1909,  i,  498),  and  Kondakoff 
(ibid.,  1910,  i,  327),  have  raised  the  question  of  the  individuality  of 
bornylene.  The  present  paper  deals  with  the  examination  of  the 
bornylene  obtained  from  methyl  Z-bornyl  xanthate.  The  purest 
d-bornylene,  obtained  by  the  decomposition  of  the  xanthate  at 
176 — 177°,  and  sublimation  and  distillation  over  sodium  of  the  product, 
followed  by  fractional  distillation,  purification  by  alcohol,  and  finally 
rectification  over  sodium,  has  b.  p.  146*5°/750  mm.,  m.  p.  109 — 109*5°, 
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[a]c  lSI^fa]!,  19*29°,  [a]E25'49°,[a]F3r06o,  and  [a]F/[a]c  2 -06  (compare 
Bredt,  loc.  cit,).  Its  oxidation  in  benzene  by  1%  aqueous  potassium 
permanganate  yields  about  73%  of  7-camphoric  acid  ;  this  is  the  only 
acidic  product  of  the  oxidation,  camphenic  and  camphenilic  acids  (the 
formation  of  which  would  indicate  the  presence  of  some  camphene) 
being  specially,  but  unsuccessfully,  sought  for.  The  oxidation  in 
a  similar  manner  of  a  similarly  prepared  J-bornylene  yields  ^-camphoric 
acid  as  the  only  acidic  product.  These  camphoric  acids  are  optically 
individual,  indicating  that  the  respective  bornylenes  do  not  contain 
r- bornylene. 

When  bornylene  in  benzene  is  exhaustively  oxidised  by  1%  aqueous 
potassium  permanganate,  the  products  which  are  volatile  with  steam 
contain  a  small  quantity  of  a  hydrocarbon,  C10H16,  b.  p,  153 — 153*5°, 
m.  p.  64*5 — 65°,  which  is  shown  to  be  cyclene  by  direct  comparison. 

From  the  preceding  experiments,  therefore,  it  is  seen  that  the 
active  bornylene  obtained  by  the  decomposition  of  the  methyl  bornyl 
xanthate  is  a  mixture  of  the  active  bornylene  with  a  very  little  cyclene, 
and  that  racemisation  does  not  occur  during  the  decomposition. 

C.  S. 

Approximate  Value  of  the  Molecular  Weight  of 
Caoutchouc.  Paul  Baby  (Compt.  rend.,  1912,  154,  1159 — 1160). — 
A  study  of  the  equilibrium  between  sulphur  and  caoutchouc  during 
vulcanisation  (Abstr.,  1911,  i,  1003)  gives  (C10H16)„S2  as  the  formula 
for  vulcanised  rubber.  Analysis  shows  that  the  minimum  proportion 
of  combined  sulphur  after  vulcanisation  is  2  5%,  whence  ra=18*4,  a 
number  in  good  agreement  with  Weber’s  formula,  C200H320S2.  The 
molecular  weight  of  the  material  at  the  temperature  of  vulcanisation 
is,  therefore,  approximately  136x20  =  2720.  W.  O.  W. 

The  Colloidal  Nature  of  Caoutchouc.  Felix  Ahkens  ( Ghent . 
Zeit.,  1912,  36,  505 — 506). — Emulsions  of  rape  oil  and  water  may  be 
prepared,  in  which  either  the  oil  or  the  water  forms  the  closed  phase. 
There  must,  therefore,  be  an  intermediate  point,  at  which  the  two 
liquids  are  in  more  intimate  contact.  It  is  in  fact  found  that  in 
emulsions  of  a  certain  concentration  the  oil  globules  become  coated 
with  a  fine  foam,  and  this  very  stable  foam  protects  the  globules  against 
oxidation  when  a  current  of  oxygen  is  passed  in,  provided  that  the 
temperature  is  not  allowed  to  rise.  In  the  latex,  the  caoutchouc 
globules  are  suspended  in  serum,  and  oxygen  is  always  present, 
usually  amounting  to  2%.  The  globules  take  up  this  oxygen  at  the 
surface,  and  so  form  a  protecting  layer.  If  this  layer  is  chemically  or 
mechanically  destroyed  after  coagulation,  it  is  not  i’e-formed,  owing  to 
the  absence  of  the  requisite  constituents  of  the  serum.  The  presence 
of  this  layer  accounts  for  the  reticulated  structure  of  caoutchouc. 

If  two  portions  of  dry  washed  Para  rubber  are  taken,  one  is 
kneaded  between  close  rollers,  and  two  8%  solutions  in  benzene  are 
prepared  from  them,  the  kneaded  specimen  becomes  liquid  in  a  few 
months,  owing  to  the  destruction  of  the  protecting  layer,  whilst  the 
untreated  specimen  is  not  altered.  C.  H.  D. 
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Amygdalins  and  their  Inter-reactions  with  Emulsin. 
Vernon  K.  Krieble  (J.  Amer.  Ghem.  Soc.,  1912,  34,  716 — 735). — It 
was  shown  by  Walker  and  Krieble  (Trans.,  1909,  95,  1437)  that  the 
rotation  of  a  racemised  amygdalin  solution  is  independent  of  the 
nature  and  of  the  concentration  of  the  alkali,  and  that  the  equilibrium 
point  is  independent  of  the  temperature  and  of  the  concentration  of 
the  amygdalin.  It  was  also  found  that  racemic  amygdalin  could 
be  partly  resolved  into  its  optical  isomerides,  and  that  when  a 
racemised  solution  was  evaporated  to  dryness  on  the  water-bath  the 
specific  rotation  was  increased. 

It  is  now  shown  that  a  minute  trace  of  hydroxyl  ions  is  capable 
of  effecting  the  racemisation  of  amygdalin,  and  that  the  cyano-group 
is  necessary  for  the  change  to  take  place.  r-Amygdalin  is  composed 
of  56'25%  of  the  d-form,  and  43’75%  of  the  Z-form.  The  increase  in 
rotation  when  racemic  solutions  are  heated  to  dryness  on  the  water- 
bath  is  due  to  a  very  small  amount  of  hydroxyl  ions  produced  by  the 
hydrolysis  of  the  barium  salt  of  an  unknown  acid,  minute  quantities 
of  which  are  always  associated  with  amygdalin.  The  change  giving 
rise  to  the  increased  rotation  is  a  transformation  of  the  cyano-group. 
The  cause  having  been  ascertained,  it  was  easily  removed,  and  it  was 
then  possible  to  isolate  pure  d-amygdalin,  the  properties  of  which 
closely  resemble  those  of  the  Z-form.  d- Amygdalin,  like  the 
^-modification,  is  hydrolysed  by  emulsin  into  benzaldehyde,  dextrose, 
and  hydrogen  cyanide,  but  at  a  slower  rate.  The  r-form  is  hydrolysed 
more  slowly  than  the  Z-  and  oZ-forms  separately. 

It  has  been  shown  by  previous  workers  that  emulsin,  not  only 
hydrolyses  active  benzaldehydecyanohydrin,  but  also  synthesises  it 
from  hydrogen  cyanide  and  benzaldehyde.  Whilst  Feist,  Rosenthaler, 
and  Auld  found  that  d- benzaldehydecyanohydrin  was  always  present 
in  the  hydrolytic  solutions,  the  author  has  found  that  with  certain 
specimens  of  emulsin,  Z-  benzaldehydecyanohydrin  was  invariably 
obtained.  With  benzaldehyde  and  hydrogen  cyanide,  the  cZ-form  is 
obtained,  which  agrees  with  the  results  of  the  investigators 
mentioned.  E.  G. 

Strophanthus  Glucosides  from  Various  Sources.  Arthur 
Heffter  and  Fritz  Sachs  ( Biochem .  Zeitsch.,  1912,  40,  83 — 124). — 
The  authors  give  a  detailed  account  of  the  literature  of  the  various 
strophanthins  ( Kombe ,  Hispidus,  and  Gratus)  which  have  been 
prepared,  and  call  attention  to  the  fact,  that  the  botanical  origin 
of  many  of  the  preparations  which  have  been  described  is  uncertain. 
For  this  reason  they  have  confined  their  attention  to  the  Strophanthus 
hispidus  and  Strophanthus  Kombe,  using  materials  of  known  origin, 
which  had  been  submitted  previously  to  botanical  investigation.  An 
amorphous  product  was  obtained  both  from  the  hispidus  and  Kornbd 
varieties  in  the  following  way  :  The  residue  from  the  alcoholic  extract 
was  taken  up  by  water,  the  aqueous  solution  was  clarified  by  the 
addition  of  lead  acetate,  the  excess  of  lead  separated  from  the 
filtrate  of  the  lead  salt,  and  the  liquid  was  then  evaporated  down  in 
the  presence  of  excess  of  calcium  carbonate.  After  evaporation  to  a 
syrup,  the  calcium  carbonate  was  filtered  off,  and  a  large  excess  of 
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ammonium  sulphate  was  added.  The  glucoside  was  precipitated,  and 
was  purified  by  repeated  solution  in  alcohol  and  precipitation  from  the 
alcoholic  solution  by  ether.  From  the  hispidus  plant,  the  glucoside  had 
the  rotation  [a]D  +  13*9°,  and  from  the  Kombe  plant  [a]D  was  +  11-87°. 
Both  yielded  on  hydrolysis  a  strophanthidin  with  [a]D  about  41°. 
The  pharmacological  investigation,  analyses,  and  methoxyl  estimation 
of  the  glucosides  from  the  two  sources  indicated  that  these  substances 
were  identical.  In  addition  to  these,  the  authors  also  succeeded  in 
obtaining  a  crystalline  glucoside  from  the  Kombe  plant.  This  was  got 
by  heating  the  calcium  carbonate,  after  evaporation  of  the  mixture 
(see  above),  with  hot  water.  From  the  solution  thus  obtained, 
needles  separated  on  cooling ;  it  was  recrystallised  from  hot 
water.  The  substance  appears  to  be  identical  with  that  previously 
described  by  Arnaud.  It  contains  61*93%  carbon,  7*64%  hydrogen, 
and  4*73%  methoxyl,  and  has  [a]D  +  28*72°.  It  yields  on  hydrolysis 
strophanthidin,  and  differs  from  the  amorphous  products  in  that 
it  has  a  slight  haemolytic  action ;  otherwise  the  pharmacological 
action  is  very  similar.  All  the  products  prepared  give  a  green  colour 
with  concentrated  sulphuric  acid,  which  is  in  contrast  with  the  pink 
colour  obtained  by  some  other  authors  with  the  strophanthin  of 
different  origins.  S.  B.  S. 

Oxidation  of  Some  Ketohydrofurans.  Geokges  Dupont 
(Compt.  rend.,  1912, 154,  987 — 989.  Compare  Abstr.,  1911,  i,  554,  804  ; 
this  vol.,  i,  290). — Potassium  permanganate  oxidises  ketotetramethyl- 
tetrahydrofuran,  forming  tetramethyldigly collie  acid,  0(CMe2'C02H)2, 
m.  p.  153 — 155°  ;  the  lead  salt  crystallines  with  3*5H20  ;  the  diethyl 
ester  has  b.  p.  114°/13  mm.,  D16  1*0173,  n D  1*4292  (compare  Jung- 
fleisch  and  Leroux,  Abstr.,  1908,  i,  127). 

Ketodimethyldiethyltetrahydrofuran  undergoes  oxidation  by  potass¬ 
ium  permanganate,  giving  dimethyldiethyldiglycollic  acid, 

0(CMeEt-C02H)2, 

m.  p.  155°  ;  the  lead  salt  is  anhydrous,  and  decomposes  at  about  210°. 
At  the  same  time  an  isomeride  of  the  acid  is  formed,  having  m.  p. 
90 — 92°;  the  lead  salt  has  m.  p.  252°  (decomp.).  Ketodimethyl- 
tetrahydrofuran  is  oxidised  in  the  same  way,  giving  rise  to  a  syrupy 
acid,  b.  p.  132 — 133°/12  mm.,  D18  1*1316,  wD  1*4282;  this  is  probably 
/ 3-hydroxyacetylbutyric  acid.  W.  O.  W. 


The  «ci-N itro -derivative  ot  Ketotetramethyltetrabydrofuran. 
Geokges  Dupont  (Compt.  rend.,  1912,  154,  1176 — 1178). — Ketotetra- 
methyltetrahydroluran  is  added  to  the  calculated  amount  of  fuming 
nitric  acid.  After  several  days  crystals  are  obtained,  having  m.  p. 
71 — 72°  when  crystallised  from  light  petroleum,  but  which  separate 
from  benzene  in  large  needles,  m.  p.  78 — 79°.  The  two  varieties  have 
the  same  chemical  properties,  but  determinations  of  their  refractive 
indices  show  the  first  modification  to  be  aci -nitroketotetramethyltetra- 


hydrofuran,  0<^ 


CMe2*C:N02H 

CMe2-CO 


whilst  the  second  is  the  true  nitro- 


derivative.  The  compound  is  strongly  acid,  and  forms  well-defined 


salts.  The  potassium,  sodium,  and  ammonium  salts  crystallise  in  leaflets, 


and  when  added  to  aqueous  solutions  of  salts  of  other  metals  give 
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crystalline  and  often  highly  coloured  precipitates.  The  salts  of 
calcium ,  barium  (with  2H20),  zinc ,  copper,  mercurous  (yellow),  mercuric, 
lead  (yellow),  ferrous  (violet,  with  2H20),  ferric  (brown),  nickel  (yellow¬ 
ish-green),  cobalt  (rose),  manganese  (golden-yellow,  with  3H20), 
chromium  (yellow),  tin,  antimony ,  cadmium,  and  uranium  (golden- 
yellow)  have  been  prepared. 

Nitroketotetramethylhydrofuran  distils  in  a  vacuum,  but  decomposes 
when  heated  under  ordinary  pressure,  in  accordance  with  the  equation  : 
2C8H1304N  =  C8H1203  +  2COMe2  +  H2()  +  2CO  +  N2.  In  addition  to 
acetone  and  water,  the  liquid  distillate  contains  diketo- 2  :  2  : 5  :  5 -tetra- 

methyltetrahydrofuran,  qq.q^^O,  a  red  liquid,  b.  p.  about  170°. 

When  exposed  to  moist  air  this  compound  takes  up  2H20,  forming 
colourless  crystals,  m.  p.  about  80°.  The  dioxime  volatilises  without 
melting  at  about  240°.  W.  0.  W. 
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The  C-Acyl  Derivatives  of  2-Hydroxycoumarones.  Karl 
Auwers  ( Ber .,  1912,  46,  976 — 994). — The  2-hydroxy-l-acyl- 

coumarones  (Auwers,  Abstr.,  1910,  i,  629)  in  their  behaviour  towards 
reagents  for  the  carbonyl  group  resemble  the  aromatic  o-hydroxy- 
ketones ;  they  differ,  however,  in  their  greater  tendency  to  form 
additive  compounds.  Methylation  by  methyl  sulphate  appears  to  be  a 
direct  substitution,  producing  stable  O-ethers,  whilst  the  action  of 
methyl  iodide  and  sodium  methoxide  is  not  so 
simple,  giving  0-methyl  derivatives  which 
immediately  split  into  simpler  molecules. 

2-Hydroxy-l-acetyl-4-methylcoumarone  (formula 
I  annexed),  recrystallised  from  light  petroleum 
or  precipitated  by  acid  from  alkaline  solution, 
forms  slender  needles,  m.  p.  87 — 89° ;  it  separates  from  hot  methyl 
alcohol,  however,  in  compact  crystals,  m.  p.  104° ;  a  mixture  of  the 
two  modifications  has  the  higher  m.  p.,  and  even  at  the  ordinary  tem¬ 
perature  the  form  of  lower  m.  p.  slowly  isomerises.  Treatment  of  this 
substance  with  acetyl  chloride  and  pyridine  forms  the  acetyl  derivative  ; 
the  acetyl  group  is  less  stably  fixed  than  the  benzoyl  group  in  the 
corresponding  benzoic  ester,  for  the  latter  with  semicarbazide  yields  a 

semicarbazone  (m.  p.  220°),  whilst 
Me^  - C-OH  the  former  yields  only  the  semicarb¬ 

azone  of  the  original  hydroxyacetyl- 
methylcoumarone.  The  benzylidene 
compound  (formula  II)  forms  yellow 
needles,  m.  p.  119°.  The  phenyl  - 
hydrazone  (described  earlier)  forms  a  benzoyl  derivative  (formula  III), 
yellow  needles,  m.  p.  179 — 180°,  which  is  also  obtained  by  the  action 
of  phenyl  hydrazine  on  the  already  described  benzoate  of  the  hydroxy- 
acetylmethylcoumarone ;  the  isomeric  ^-benzoyl  compound  (formula  IV) 
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is  obtained  by  the  interaction  of  the  hydroxyacetylmethylcoumarone 
with  as-benzoylphenylhydrazine  hydrochloride ;  it  is  a  yellow, 
crystalline  powder,  m.  p.  186°. 

Methylation  by  methyl  sulphate  in  the  presence  of  alkali  yields 
cl-methoxy-\-acetyl-^.-methylcoumarone,  colourless  needles,  m.  p.  98 — 99°  ; 
the  semicarbazone  of  this  ether  forms  yellow  needles,  m.  p.  240°,  the 
phenylhydraznne,  needle  crystals,  m.  p.  129°,  and  the  benzylidene 
derivative,  yellow  needles,  m.  p.  131 — 133°;  the  semicarbazone  is 
smoothly  hydrolysed  by  oxalic  acid  solution  to  the  original  ether,  but 
30%  sulphuric  acid  gives  2-hydroxy-4-methylcoumarone, 


(m.  p.  51 — 52°).  Semicarbazones  can  be  methylated  by  methyl 
sulphate,  for  example,  the  semicarbazone  of  4-hydroxy-ra-tolyl  methyl 
ketone  (needles,  m.  p.  221 — 225°)  gives  the  methyl  ether ,  colourless 
needles,  m.  p.  199°,  b.  p.  254°/760  mm.,  132°/11  mm.;  similarly,  the 
semicarbazone  of  hydroxyacetylmethylcoumarone  gives  as  main  product 
the  semicarbazone  of  the  methyl  ether  (see  above),  together  with  an 
isomeride,  yellow  needles,  m.  p.  172 — 173°;  the  latter  is  converted 
into  the  former  (m.  p.  240°)  on  warming  with  glacial  acetic  acid. 

2-Methoxy-\-benzoyl-4-methylcoumarone  is  obtained  (like  the  corre¬ 
sponding  acetyl  compound)  by  the  action  of  methyl  sulphate ;  it  forms 
slender  needles,  m.  p.  77 — 78°. 

The  action  of  methyl  iodide  and  sodium  methoxide  converts 
hydroxyacetylmethylcoumarone  into  ‘2-hydroxy-l  :  i-dimethylcournarone, 

C6H3Me<C^Q^!^CMe,  an  oil,  b.  p.  125°/15  mm.,  which  slowly 

crystallises  in  needles,  m.  p.  63° ;  it  is  very  feebly  acidic,  and  has  a 
clinging  odour. 

The  identity  of  this  substance  was  confirmed  by  a  synthesis  from 
/j-tolyl  methyl  ether  and  bromopropionyl  bromide  in  the  presence  of 
aluminium  chloride ;  the  primary  product,  o-a-chlwopropionyl-ip-cresol, 
OH*C0H3Me*CO'CHMeCl,  m.  p.  84 — 85 ‘5°,  passes  easily  into  the  above 
hydroxydimethylcoumarone.  The  substance  is  very  stable  to  ward  sal  kalis 
or  acids,  but  is  oxidised  by  permanganate  to  methylsalicylic  acid.  With 
an  equimolecular  quantity  of  semicarbazide,  the  substance  gives  the 

semicarbazone,  m.  p.  191°,  which  is 

hydrolysed  to  the  parent  substance  by  30%  sulphuric  acid  ;  excess  of 
semicarbazide  gives  a  substance,  m.  p.  225°,  formed  by  the  condensation 
of  one  molecule  with  two  of  semicarbazide. 

Methyl  iodide  and  sodium  methoxide  act  on  the  semicarbazone  of 
2-hydroxy- l-acetyl-4-methylcoumarone,  giving  some  hydroxyacetyl 
1  : 4-dimethylcoumarone  (above),  together  with  the  O-methyl  ether  of 
the  semicarbazone  (above),  and  a  colourless  substance  forming  compact 
needles,  m.  p.  223°;  the  last-named  with  sulphuric  acid  gives  dimethyl- 
coumarone  (m.  p.  63°),  and  so  must  be  a  C -methyl  derivative,  but 
otherwise  the  structure  is  uncertain  ;  methylation  by  methyl  sulphate 
converts  it  into  a  substance,  crystallising  in  needles,  m.  p.  192°. 

Methylation  of  2-hydroxy- l-benzoyl-4-methylcoumarone  by  methyl 
iodide  and  sodium  methoxide  gives  the  O-methyl  ether  (above), 
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together  with  methyl  salicylate  and  hydroxy-1  :  4-dimethylcoumarone. 

D.  F.  T. 

Preparation  of  O- Alkyl  and  C- Alkyl  Derivatives.  Karl 
Auwers  ( Ber .,  1912,  45,  994 — 997.  Compare  preceding  abstract). — 
Other  substances  have  been  investigated  to  discover  how  far  the 
characteristic  difference  in  behaviour  towards  methyl  sulphate  and 
methyl  iodide  extends. 

Substances  of  the  types  C6H4<^^q^^>(>C02B>, 
qH,<C(^H)>C-CO.R. 

and  C(JH4<C^-m^_^C,C02Il  react  with  methyl  sulphate,  giving 
O-ethers,  whilst  with  alkyl  halides  they  primarily  give  products  of  the 
type  06H4<^|g^^>C<\QQ  accompanied  by  some  O-derivative.  It 

is  not  yet  certain  whether  the  difference  is  to  be  ascribed  to  the 
alkylation  agent  or  to  the  reaction  conditions  (for  example,  the 
medium,  etc.). 

^3-Diketones  do  not  easily  form  O-ethers  with  methyl  sulphate  ;  for 
example,  acetylacetone  gave  quite  negative  results,  whilst  benzoyl- 
acetone  gave  phenyl  ethyl  ketone  (from  the  splitting  of  the  primary 
COPh'OHMe’COMe),  together  with  an  O-methyl  ether,  probably 
COPh-CH’.CMe-OMe, 

b.  p.  154— 155°/16  mm.  D.  F.  T. 

Synthesis  of  o-Hydroxyflavone.  A.  Pistermann  and  Josef 
Tambor  {Ber.,  1912,  45,  1239 — 1242). — Of  the  eight  possible  mono- 
hydroxyflavones,  Kostanecki  and  his  pupils  have  already  prepared 
six  (compare  Abstr.,  1898,  i,  369;  1899,  i,  370;  1900,  i,  669;  1901, 
i,  558;  1904,  i,  764;  1907,  i,  75),  whilst  o-hydroxyflavone  is  the 
subject  of  this  paper  and  the  remaining  8-hydroxyflavone  is  beiDg 
studied. 

Methyl  o-methoxybenzoate  and  o-ethoxyacetophenone  were  condensed 
to  2-methoxy-2'-ethoxybenzoylacetophenone,  an  oily  /S-diketone  which 
could  nob  be  crystallised,  but  which  boiling  concentrated  hydriodic 

q _ q.q  JJ  *OH 

acid  converted  into  2' -hydroxyjlavone,  C6H4<^  l)  6  4  ,  crystal- 

lising  from  alcohol  in  light  yellow,  shining  needles,  m.  p.  238‘5°. 
This  gave  a  pale  yellow  solution  in  strong  sulphuric  acid,  but  an 
intense  yellow  one  in  dilute  alkalis,  whilst  the  acetyl  derivative, 
Cl7H1204,  formed  pale  yellow  needles,  m.  p.  90°,  and  the  2'-methoxy- 
flavone,  Cl6H1203,  crystallised  in  colourless  needles,  m.  p.  105°. 

Similarly,  o-ethoxyacetophenone  has  been  coupled  with  ethyl 
acetate  and  with  ethyl  propionate,  the  crude  2 -elhoxyacelylaceto- 
phenone,  C12H1403,  being  an  oil,  which  crystallised  from  dilute  alcohol 
in  colourless  needles,  m.  p.  56 — 57°,  and  was  converted  by  hot 
hydriodic  acid  into  the  2-methylchromone  of  Bloch  and  Kostanecki 
(Abstr.,  1900,  i,  502);  the  o-ethoxypropionylacetophenone,  C13H1603,  also 
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formed  colourless  needles,  m.  p.  46°,  but  did  not  give  a  crystallisable 
product  with  hydriodic  acid.  J.  C.  W. 

Action  of  Hydrogen  Peroxide  on  Bromothiophens.  Maurice 
Lanfry  ( Compt .  rend 1912,  154,  1090 — 1092.  Compare  Abstr.,  1911, 
i,  740,  1009). — The  bromothiophens  are  much  more  resistant  to  the 
action  of  hydrogen  peroxide  than  thiophen  itself,  and  in  no  case  do  they 
yield  a  sufficient  amount  of  oxythiophens  ( loc .  cit .)  for  identification. 
Monobromo thiophen  is  decomposed  by  hydrogen  peroxide  with 
liberation  of  bromine  and  formation  of  dibromothiophen.  The  latter 
is  less  easily  decomposed,  whilst  tri-  and  tetra-bromothiophen  are 
unaltered  by  the  reagent.  W.  O.  W. 

Preparation  of  Derivatives  and  Substitution  Products  of 
3-Keto-(l)-thionaphthens.  Gesellschaft  fur  Chemische  Industrie 
in  Basel  (D.R.-P.  242461). — The  action  of  carbonyl  chloride  on 
indoxyl  has  been  described  previously  (Abstr.,  1911,  i,  675)  ;  it  is  now 
found  that  a  similar  condensation  takes  place  when  a  cooled  aqueous 
alkaline  solution  of  3-keto-(l  )-thionaphthen  (its  homologues  or 
substitution  products)  is  treated  with  carbonyl  chloride.  The  'product 
forms  glistening  red,  leaflets,  m.  p.  123 — 125°.  F.  M.  G.  M. 

[Preparation  of  “Tetramethylthioindigo.”]  Kalle  &  Co. 
(D.B.-P.  242998). — When  4-carboxy-m-xylyl-5-thiolacetic  acid  (this 
vol.,  i,  126)  is  heated  at  above  100°  with  moist  sulphuric  acid,  it  yields 
“  tetramethylthioindigo  ”  without  sulphonation  ;  the  same  reaction  also 
takes  place  when  phosphoric  or  boric  acids  are  employed. 

F.  M.  G.  M. 


Preparation  of  Berberine  Derivatives.  Martin  Freund 
(D.B.-P.  242573.  Compare  Abstr.,  1900,  ii,  588  ;  1905,  i,  657). — When 
a-benzyldihydroberberine  methiodide  (Abstr.,  1905,  i,  151)  is  warmed 
in  dilute  alcoholic  solution  with  excess  of  ammonium  hydroxide,  it 
furnishes  a  base,  a  crystalline  powder,  m.  p.  187 — 188°  ;  this  when 
reduced  with  a  lead  cathode  in  dilute  sulphuric  acid  at  20 — 25°  (or 
with  tin  and  concentrated  hydrochloric  acid)  is  converted  into  a  base , 
forming  yellow,  rhombic  tablets,  m.  p.  163°,  containing  C  =  75%and 
H  =  6%,  and  yielding  crystalline  salts.  isoButyldihydrobei'berine, 
yellow  leaflets  or  needles,  m.  p.  112 — 113°,  was  prepared  from  ber¬ 
berine  hydrochloride  and  i-sobutyl  bromide  by  Grignard’s  reaction  ;  it 
furnishes  a  methiodide,  yellow  needles,  m.  p.  200°  (decomp.),  which, 
when  treated  with  excess  of  ammonium  hydroxide  (or  sodium  carbon¬ 
ate),  yields  a  base,  C25H2904N,  brownish-yellow  prisms,  m.  p.  146°. 
This  base  when  electrolytically  reduced  is  converted  into  two  bases,  one 
consisting  of  yellow,  rhombic  tablets,  m.  p.  155  —  157°,  which  does  not 
combine  with  methyl  iodide;  the  other,  colourless  crystals,  m.  p. 
175 — 176°,  yields  a  methiodide,  m.  p.  246°.  F.  M.  G,  M. 

Preparation  of  Tetrabydroberberine  Derivatives.  Martin 
Freund  (D.B.-P.  242217.  Compare  Abstr.,  1907,  i,  632  ;  1905,  i, 
657  ;  this  vol.,  i,  383). — Contains  details  of  the  preparation  of  com¬ 
pounds  previously  described. 
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a-Ethyltetrahydroberberine  methiodide  has  m.  p.  229°  and  by  the 
action  of  silver  hydroxide,  as  previously  described  ( loc .  cit.),  yields  a 
base,  m.  p.  130 — 131°.  F.  M.  G.  M. 

Crystallisation  of  Quinine  and  Quinine  Trihydrate.  Jules 
Ville  {Bull.  Soc.  chim .,  1912,  [ivj,  11,  398 — 400). — Anhydrous 
quinine  has  been  obtained  in  the  form  of  minute,  colourless  lamellae 
by  passing  air  containing  ammonia  into  a  solution  of  quinine  hydro¬ 
bromide  maintained  at  100°.  The  alkaloid  sublimes  slightly  at 
165 — 167°,  and  melts  at  172 — 173°.  Quinine  trihydrate  separates  in 
long  silky  needles  when  enough  dilute  ammonia  to  produce  faint 
opalescence  is  added  to  a  solution  of  quinine  hydrobromide  in  acetone 
and  water,  and  the  mixture  is  set  aside.  The  trihydrate  melts  at 
89 — 90°  when  projected  on  a  heated  mercury  surface ;  it  loses  part  of 
its  water  in  the  air,  and  is  completely  dehydrated  over  sulphuric  acid, 

T.  A.  H. 

[Rearrangement  of  Cinchonine  and  Quinine  into  their 
Poisonous  Isomerides,  Cinchotoxine  and  Quinotoxine.]  Paul 
Rabe  ( Ber .,  1912,  45,  1447 — 1449). — This  rearrangement  (Abstr., 

1911,  ii,  33)  had  been  previously  described  by  Biddle  (compare  this 

vol.,  i,  296).  C.  S. 

Dihydrohydrastinine  :  the  Stereochemistry  of  Compounds 
Containing  Nitrogen.  Martin  Freund  and  Keita  Shibata  {Ber., 

1912,  45,  855 — 861). — By  the  action  of  ethylene  bromide,  magnesium, 
and  ether  on  hydrastinine,  two  isomeric  dihydrohydrastinines  are 
obtained.  The  stable  isomeride,  m.  p.  163°,  crystallises  in  silky, 
lustrous,  pointed  prisms :  the  hydrobromide  crystallises  in  slender 
needles,  m.  p.  238 — 239°  (decomp.) ;  the  hydriodide  separates  in 
needles  aggregated  in  rounded  bunches,  m.  p.  238 — 239°  (decomp.) ; 
the  hydrochloride  crystallises  in  platelets  and  prisms ;  the  sulphate 
crystallises  in  platelets,  m.  p.  255 — 256°. 

The  stereoisomeric  isodihydrohydrastinine,  m.  p.  175 — 176°,  crystal¬ 
lises  in  rhombic  plates  or  prisms.  It  is  converted  into  the  stable  form 
when  melted;  the  mixture  of  the  two  forms  sinters  at  144°,  m.  p. 
155 — 156°.  The  hydrobromide  crystallises  in  needles,  m.  p.  212 — 213°  ; 
the  hydriodide  forms  bunches  of  needles,  m.  p.  207 — 208° ;  the  hydro¬ 
chloride  crystallises  in  plates ;  the  sulphate  separates  in  needles,  m.  p. 
250—251°. 

Dihydrohydrastinine  forms  an  hydrogen  tartrate  crystallising  in 
needles,  m.  p.  158 — 159°;  the  isomeric  acid  tartrate  could  not  be 
obtained  in  crystalline  form.  Neither  isomeride  could  be  resolved 
into  optically  active  d-  and  /-forms,  and  they  are  regarded  as  internally 
compensated  inactive  meso-forms. 

The  monomethiodide  of  dihydrohydrastinine  crystallises  in  prisms, 
m.  p.  218°;  it  is  basic  and  forms  a  hydriodide  crystallising  in  rhombic 
plates,  m.  p.  205 — 206°  ;  the  methiodide  of  the  iso-base  separates  in 
rhombic  plates  and  prisms,  m.  p.  235 — 236°,  and  gives  a  hydriodide 
crystallising  in  rhombic  plates,  m.  p.  228 — 229°. 

T$-Methyldeisodihydrohydrastinine  crystallises  in  well-formed,  mono- 
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clinic  plates,  m.  p.  175  — 176°  ;  the  hydriodide  has  m.  p.  151 — 152°.  It 
forms  an  additive  compound  with  methyl  iodide  with  difficulty ;  the 
methiodide  crystallises  in  needles,  m.  p.  189 — 190°  (decomp.). 

A-Methyldedihydrohydrastinine  was  obtained  as  an  oil  readily  react¬ 
ing  with  methyl  iodide  to  form  a  methiodide,  which  loses  trimethyl  amine 
on  treatment  with  alkali.  E.  F.  A. 

Morphine.  XXIII.  Preparation  and  Hydrolysis  of  an 
Iodocodeide.  Ludwig  Knorr  and  Walter  Hartmann  ( Ber .,  1912, 
45,  1350 — 1353). — The  hydrolysis  of  the  so-called  a-chlorocodeide 
yields  ^-codeine  and  smaller  quantities  of  allo-ip- codeine  and  iso- 
codeine  (Knorr  and  Horlein,  Abstr.,  1908,  i,  361),  complex  atomic 
rearrangements  taking  place  which  obscure  conclusions  as  to  the 
composition  of  the  halogen  eodeides.  a-Iodocodeide  has  therefore  been 
prepared,  in  the  hope  that  the  iodine  atom  would  be  replaceable  at  a 
lower  temperature  than  the  chlorine  atom,  but  even  when  hydrolysis 
took  place  at  the  ordinary  temperature,  the  same  complicated  changes 
occurred  as  with  the  chloro-  and  bromo-compounds. 

a-Iodocodeide  was  prepared  by  heating  a-chlorocodeide  with  potassium 
iodide  in  ethyl  alcoholic  solution.  It  forms  light  orange  needles, 
which  soften  at  about  167°,  and  have  m.  p.  about  200°.  In  chloro¬ 
form  solution  it  has  [a]n  +  136‘5°  (c  =  3‘95).  Its  hydriodide,  m.  p. 
180 — 182°,  is  very  characteristic. 

When  hydrolysed  by  acetic  acid,  it  yields  ^-codeine  and  allo- 
i/ccodeine  (isolated  as  hydriod ides)  and  isocodeine  (isolated  as  hydrogen 
oxalate).  The  same  products  were  obtained  when  the  hydrolysis  was 
performed  with  silver  acetate  and  acetic  acid.  H.  W. 

Morphine.  XXIV.  Methods  of  Preparation  of  Ethers  of 
^-Codeine.  Ludwig  Knorr  and  Walter  Hartmann  (Ber.,  1912,  45, 
1354 — 1358). — The  codeine  methyl  ether  obtained  by  Knorr  and  Roth 
(Abstr.,  1911,  i,  1014)  by  the  action  of  sodium  methoxide  on  a  methyl 
alcoholic  solution  of  a-chlorocodeide  differs  from  that  obtained  by 
Pschorr  and  Dickhaiiser  (Abstr.,  1911,  i,  908),  and  is  to  be  considered 
as  the  methyl  ether  of  i^-codeiue  (compare  previous  abstract).  Such 
ethers  of  ^-codeine  are  readily  obtained  by  heating  a-chlorocodeide 
with  alcohols. 

1^-Codeine  methyl  ether  is  obtained  by  heating  a-chlorocodeide  with 
methyl  alcohol  at  100 — 110°  during  two  days  in  yield  of  40 — 50%. 
ip-Godeine  ethyl  ether ,  prepaved  in  a  similar  manner,  has  m.  p.  76°. 
Its  hydrochloride,  C20H25O3N,HCl,^ElOH,  forms  white  needles,  m.  p. 
about  255°  (decomp.).  Its  hydriodide  decomposes  at  267 — 270°. 
ip -Codeine  propyl  ether  yields  a  hydriodide,  m.  p.  about  259°  (decomp.), 
but  could  not  be  obtained  in  the  crystalline  state.  ip-Codeine  phenyl 
ether  (prepared  by  H.  Horlein)  is  obtained  by  boiling  a-chlorocodeide 
and  sodium  phenoxide  with  absolute  alcohol,  and  has  m.  p.  187°. 
ip-Codeine  p-tolyl  ether,  obtained  similarly,  has  m.  p.  165°,  [a]f>°  —  13’7° 
(c  =  2'78)  in  chloroform  solution.  Its  hydrochloride  has  m.  p.  231°, 
whilst  its  nitrate  decomposes  at  180 — 181°.  if/- Codeine  m -tolyl  ether 
and  its  nitrate  have  m.  p.  144°  and  192°  respectively,  whilst  ip-codeine 
o-tolyl  ether  melts  at  189°  after  previous  softening.  \f/-C  odeine  guaiacyl 
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ether,  prepared  from  sodium  ethoxide,  guaiacol,  and  a-chlorocodeide,  has 
m.  p.  214°,  and  forms  beautiful  crystalline  salts,  such  as  the  hydro¬ 
chloride.  nitrate,  decomposing  at  about  197°,  hydrogen  oxalate, 

c25h27o4n,h2c2o4, 

m.  p.  197°,  and  hydrogen  tartrate,  C25H2704N,C4H606,  m.  p.  205°.  H.  W. 

Constitution  of  fsoNarcotine  and  the  Synthesis  of  Narcotine 
Derivatives  of  High  Molecular  Weight.  Martin  Freund  and 
Karl  Fleischer  ( Ber .,  1912,  45,  1171 — 1182). — In  cases  where 
opianic  acid  reacts  as  a  lactone,  the  authors  suggest  that  the  expression 
opian(lact)  should  be  employed.  The  compounds  now  described  are  of 
this  type. 

Bromohydrocotarnine,  in  which  the  active  hydrogen  atom  in  position 
5  is  replaced  by  bromine,  could  not  be  condensed  with  opianic 
acid.  Accordingly,  isonarcotine  is  regarded  as  5-opianyl  hydro- 
cotarnine.  Narcotine  also  contains  the  hydrogen  atom  in  position  5, 
and  condenses  with  opianic  acid  to  a  mixture  of  stereoisomeric  a-  and 
/3  opiftDylnarcotines,  C32H3lOnN. 

The  methiodide  of  the  a-isomeride  is  converted  by  silver  oxide  into 
an  ammonium  base,  which  concentrated  alkali  hydroxide  splits  to 
form  an  amino-acid,  C33H37013N,  a-(5)-opianylhydratenarceine. 

Narcotine  condenses  with  formaldehyde,  forming  methylenedi- 
narcotine,  a  laevorotatory,  crystalline  compound.  On  oxidation, 
methylenedicotarnine  is  formed,  which,  like  cotarnine,  forms  crystalline 
salts  which  give  yellow  solutions. 

isoNarcotine  does  not  condense  with  formaldehyde.  Cotarnine  also 
could  not  be  condensed  with  formaldehyde  or  with  opianic  acid,  although 
hydrocotarnine  reacts  with  both  of  these. 

a -Opianylnar  cotine  crystallises  in  radially-grouped  aggregates 
of  very  slender  needles,  m.  p.  199°,  [a]}?  —94-73°.  The  salts  with 
mineral  acids  are  oily ;  with  concentrated  sulphuric  acid  a  violet-red 
coloration  is  obtained. 

/?- Opianylnar  cotine  forms  slender,  colourless  needles,  m.  p. 
173— 175°,  [aft2-5  -  103-6°. 

a-Opianylnarcotine  forms  a  methiodide,  crystallising  in  lustrous, 
colourless  platelets,  which  begin  to  change  at  210°,  m.  p.  233°. 

The  picrate  separates  in  yellow,  microscopic,  rectangular  plates, 
m.  p.  217°. 

The  methiodide  of  the  /3-isomeride  forms  a  pale  yellow  powder  without 
lustre,  which  sinters  at  200°,  decomp.  222°. 

By  the  action  of  dilute  nitric  acid  on  u-opianylnarcotine,  a  com¬ 
pound,  crystallising  in  slender,  yellow  needles,  m.  p.  206°  (decomp.), 
is  obtained. 

a-(5 )-Opianylhydratenarceine  crystallises  in  colourless,  matted  needles, 
which  change  at  180°,  decomp.  193°. 

Methylenedinarcotine  forms  a  colourless,  dusty,  crystalline  powder, 
which  colours  at  200°,  m.  p.  215 — 216°,  [a]D  -  93’4°,  and  gives  a  faint 
yellow  coloration  with  concentrated  sulphuric  acid,  changing  to  a 
dirty  red  on  the  addition  of  a  drop  of  dilute  nitric  acid,  and  then 
decolorising  immediately.  The  methiodide  was  obtained  as  an  oil 
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solidifying  to  an  amorphous  mass.  The  picrate  forms  a  crystalline, 
yellow  powder  changing  at  165°,  decomp.  173°;  in  sunlight  it  turns  a 
sealing-wax  red. 

Methylenedicotarnine  hydrobromide  crystallises  in  yellow,  prismatic 
rods,  m.  p.  240°  (decomp.) ;  the  free  base  is  a  yellowish-white  powder, 
m.  p.  132°  (decomp.).  The  hydriodide  crystallises  in  deep  yellow  rods, 
decomp.  235°.  E.  F.  A. 


Methylenedihydrocotarnine.  Martin  Freund  and  Adolf 
Daube  ( Ber .,  1912,  45,  1183 — 1186).— The  compound  described  as 
hydrodicotarnine  by  Bandow  (Abstr.,  1897,  i,  581),  and  obtained  by 
the  action  of  sulphuric  acid  on  hydrocotarnine,  contains  in  reality  a 
CH2  group  more  than  stated  by  Bandow.  It  is  obtained  quantitatively 
by  the  action  of  formaldehyde  and  sulphuric  acid  on  hydrocotarnine, 
and  is  properly  termed  methylenedihydrocotarnine.  No  such  conden¬ 
sation  takes  place  with  bromohydroeotarnine,  in  which  bromine  replaces 
the  active  hydrogen. 


Methylenedihydrocotarnine,  CH2! 


C6(0Me)(CH202)<cH^H2e 


has  m.  p.  211 — 212°.  The  hydrobromide  crystallises  in  platelets, 
in.  p.  240 — 244°  (Bandow,  loc.  cit.,  gives  218 — 220°).  The  hydro¬ 
iodide  forms  colourless  needles,  m.  p.  242°  (Bandow  gives  227 — 229°) ; 
the  dichromate  separates  in  reddish-yellow  plates.  The  dimeihiodxdt 
crystallises  in  yellow  needles,  which  soften  at  267°.  E.  F.  A. 


Action  of  Aldehydes  on  Pyrrole  Substances.  Pyrogenetic 
Decomposition  of  Derivatives  of  Dipyrrylmethane.  U.  Cola- 
cicchi  ( Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  410 — 415.  Compare 
Abstr.,  1911,  i,  1030). — The  present  paper  deals  chiefly  with  the 
decomposition  by  heat  of  the  product  from  paracetaldehyde  and  3-acetyl- 
2  :  4-dimethylpyrrole,  previously  described. 

Both  at  the  ordinary  and  at  reduced  pressure  this  substance  yields 
on  distillation  the  same  two  products,  namely,  5-acetyl-2  :  4-dimethyl¬ 
pyrrole  and  a  substance,  CgH13ON,  which  forms  small,  lustrous 
needles,  m.  p.  160°,  and  is  probably  5-acetyl-2  :  3  : 4-trimethylpyrrole. 
In  addition  3-acetyl-2  : 4-dimethylpyrrole  is  also  formed  in  smaller 
quantity.  In  the  decomposition,  therefore,  not  only  is  the  ethylidene 
linking  broken,  but  the  position  of  the  acetyl  group  is  changed. 
When  3 -acetyl- 2  : 4-dimethylpyrrole  is  heated  in  a  sealed  tube  it  is 
transformed  quantitatively  into  the  isomeride  with  the  acetyl  group 
in  position  5. 

When  oximinoacetylacetone  is  reduced  by  Knorr’s  method  in  the 
presence  of  methyl  ethyl  ketone,  5-acetyl-2  :  3 :  4-trimethylpyrrole  is 
not  formed,  but  instead  diacetyldimethylpyrazine,  m.  p.  98°.  By 
reducing  methyl  ethyl  ketoxime  in  the  same  way  in  th9  presence  of 
acetylacetone,  however,  5  -  acetyl-2  ;  4  :  5-trimethylpyrrole,  m.  p. 
209 — 210°,  is  obtained,  and  since  this  substance  is  not  identical  with 
the  acetyltrimethylpyrrole  obtained  in  the  above  dry  distillation,  it  is 
probable  that  that  derivative  has  the  constitution  assigned  above. 
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When  3-acetyl-2  :  4  :  5-trimethylpyrrole  is  treated  with  hydrazine 
hydrate,  the  corresponding  ketazine  is  obtained,  m.  p.  above  280°. 

R.  V.  S. 

Detection  of  Z-Proline  as  a  Primary  Product  of  Protein 
Hydrolysis.  Emil  Abdekhalden  and  Karl  Kautzsch  ( Zeitsch . 
physiol.  Chem.,  1912,  78,  96 — 114). — Emphasis  is  laid  on  the  difficulty 
of  isolating  and  purifying  proline,  particularly  on  the  unsatisfactory 
nature  of  the  solubility  in  alcohol  as  a  criterion  of  purity.  The  con¬ 
clusion  is  drawn  that  at  present  there  is  no  satisfactory  method  of 
estimating  the  amount  of  pure  proline  contained  in  the  decomposition 
products  of  a  protein. 

The  fact  that  proline  is  a  primary  product  of  protein  hydrolysis  is 
definitely  proved  by  its  direct  isolation  as  hydantoin  from  the 
products  of  fermentative  hydrolysis  of  casein  or  gelatin  or  from  the 
contents  of  the  intestine.  0*5  Gram  of  the  recrystallised  proline 
hydantoin,  m.  p.  140°,  was  obtained  from  the  intestine  of  five  dogs. 

E.  F.  A. 

Esterification  of  the  Monoamino-acids  by  means  of  Ethyl 
Iodide.  Separation  of  Pyrrolidenecarboxylic  Acid  from 
Glutamic  Acid.  Emil  Abderhalden  and  Karl  Kautzsch  ( Zeitsch . 
physiol.  Chem.,  1912,  78,  115 — 127). — The  silver  salt  of  pyrrolidone¬ 
carboxylic  acid  is  readily  esterified  by  ethyl  iodide,  whereas,  under  like 
conditions,  glutamic  acid,  aspartic  acid,  asparagine,  and  proline  remain 
unaltered.  It  is  thus  possible  to  separate  pyrrolidonecarboxylic  acid 
from  admixture  with  glutamic  or  other  amino-acids. 

Attempts  to  prove  by  this  method  the  presence  of  pyrrolidone¬ 
carboxylic  acid  in  the  products  of  digestion  of  casein  led  to  the 
isolation  of  an  ester,  which  could  not  be  identified,  but  which  formed 
glutamic  acid  hydrochloride  when  hydrolysed  with  hydrochloric 
acid. 

Ethyl  pyrrolidenecarboxylate  (Fischer  and  Boehner,  Abstr.,  1911,  i, 
484  ;  Abderhalden  and  Weil,  Abstr.,  1911,  i,  1049)  crystallises  in 
needles  or  platelets,  m.  p.  60 — 61'5°. 

Proline  forms  a  very  unstable  silver  salt,  which  soon  becomes  black, 
especially  when  warmed  with  water.  E.  F.  A. 

Glutamic  and  Pyrrolidonecarboxylic  Acids.  III.  Mercury 
Salts,  Pyrrolidonyl  Chloride,  and  Pyrrolidonylamide.  Emil 
Abderhalden  and  Karl  Kautzsch  ( Zeitsch .  physiol.  Chem.,  1912,  78, 
333 — 343). — Glutamic  acid  gives  a  bulky,  white  precipitate  on  the 
addition  of  mercuric  acetate  solution.  Pyrrolidonecarboxylic  acid  gives 
no  such  precipitate,  and  it  is  hoped  to  separate  the  two  acids  in  this 
way. 

Mercuric  glutamate,  QQ2^>Hg,  forms  a  heavy, 

sandy,  crystalline  powder ;  heated  in  a  caoillary,  it  has  decomp. 
208 — 209°. 

Mercuric  pyrrolidonecarhoxylate,  4(C5H6OgN)2Hg.3HgO,  resembles 
gypsum,  and  has  decomp.  207 — 208°. 

Pyrrolidonyl  chloride,  prepared  by  the  interaction  of  thionvl  chloride 
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with  the  carboxylic  acid,  forms  colourless  crystals  ;  it  is  decomposed 
by  water,  giving  pyrrolidonecarboxylic  acid.  By  the  action  of  ammonia 
in  chloroform,  (ZZ-pyrrolidonylamide  is  obtained,  m.  p.  220 — 221°(corr.). 
This  is  also  formed  in  small  quantities  on  heating  the  ammonium  salt 
of  glutamic  acid.  E.  F.  A. 

Preparation  of  Phonopyrrolecarboxylic  Acid  from  Hsemin. 
Hans  Fischer  and  Erich  Bartholomaus  ( Ber .,  1912,45,  1315—1316). 
— Phonopyrrolecarboxylic  acid,  which  can  be  obtained  from  hsemato- 
porphyrin  by  reduction  (Piloty,  Abstr.,  1909,  i,  858  ;  1911,  i,  92),  is 
also  obtainable  in  good  yield  by  the  reduction  of  heemin.  The  phono¬ 
pyrrolecarboxylic  acid  is  separated  first  as  the  picrate  (decomp.  163°), 
from  which  the  free  substance  (colourless  needles,  m.  p.  125 — 126°) 
is  liberated  by  dilute  sulphuric  acid.  D.  F.  T. 


Complex  Chromium  Fluorides.  III.  N.  Costachescu  {Ann. 
Sci.  Univ.  Jassy ,  1912,  7,  87 — 100). —  Trifluorotripyridinechromium, 

[°4]  ,  is  obtained  by  heating  sixteen  grams  of  violet  hexaaquo- 

chromium  fluoride  with  200  grams  of  pyridine  on  the  water-bath  for 
two  hours.  After  collecting  the  green  precipitate  which  is  formed,  the 
filtrate  is  concentrated  until  slender,  violet  crystals  of  the  desired, 
compound  begin  to  separate.  These  can  be  dried  in  an  atmosphere  of 
pyridine,  after  which  they  are  stable  in  the  air.  The  crystals  are 
readily  soluble  in  water,  giving  a  violet,  neutral,  non-conducting 
solution  which  does  not  contain  fluoridion.  On  prolonged  boiling  the 
aqueous  solution  becomes  blue  in  colour,  after  which  a  grey  product  is 
deposited  containing  two  molecules  of  pyridine ;  finally,  the  green, 
hydrated  chromium  fluoride  separates. 


Trifluorotripyridinechromium  hydrate 


H20,  is  prepared  by 


heating  25  grams  of  the  violet  compound,  [Cr(H20)6]Fs,3H20,  with 
180  grams  of  pyridine  under  reflux  on  a  water-bath  until  the  solid 
has  almost  dissolved.  An  intense  blue  solution  is  obtained,  which, 
after  separation  from  the  green  solid  formed  and  further  concentration, 
deposits  dark  blue  crystals  of  the  required  hydrate.  A  further 
quantity  of  these  crystals  can  be  obtained  by  extracting  the  green 
solid  with  chloroform.  They  are  readily  soluble  in  water,  the  solution 
possessing  properties  similar  to  that  of  the  anhydrous  compound. 
When  the  solution  in  chloroform  is  evaporated  on  the  water-bath  at  a 
temperature  just  below  the  boiling  point  of  water,  trifluoroaquo- 

r  ry.l 


dipyridinechromium, 


Cr  H20 


,H20,  is  deposited  as  a  greyish- violet 


powder,  which  is  soluble  in  water  to  a  neutral  solution  possessing  a 
slight  conductivity. 


Difluorotetrapyridinechromium  nitrate , 


NOs,  is  obtained  by 


the  interaction  of  violet  chromium  fluoride,  potassium  nitrate,  and 
pyridine.  Prolonged  heating  on  the  water-bath  is  necessary,  until  the 
dark  violet  solution  first  formed  changes  to  a  lighter  colour  ;  after 
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filtering  and  concentrating  the  solution,  the  nitrate  is  deposited  as 
violet  crystals,  which  are  soluble  in  water.  The  aqueous  solution 
possesses  a  conductivity  corresponding  with  that  of  a  binary  salt.  By 
double  decomposition  with  the  appropriate  potassium  or  sodium  salts, 
the  following  compounds  were  obtained  :  The  thiocyanate ,  YSCN, 

f  Pyl 

where  Y  =  Cr™74  ,  as  violet  needles ;  the  iodide,  YI,  as  a  rosy- 

_  ^  2  _ 

violet,  crystalline  powder  •  the  ferricyanide,  Y3FeC6N6,  in  large,  garnet- 


red  crystals  ;  the  nitroprusside,  YNa 


4H20,  as  strawberry- 


red  lamellae ;  and  the  platinichloride,  Y2PcClti,6H20,  as  brick-red, 


slender  needles  or  leaflets. 


Ammines  corresponding  with  the  above  pyridine  compounds  could 
not  be  obtained.  T.  S.  P. 


Complex  Iron  Salts.  1ST.  Costachescu  and  G.  Spacu  (Ann.  Sci. 
Univ.  Jassy,  1912,  7,  132 — 138). — The  authors  have  succeeded  in 
isolating  the  compound  formed  between  ferrous  chloride  and  pyridine 
in  a  pure  condition  (compare  Reitzenstein,  Abstr,,  1900,  i,  162  ; 
Pfeiffer,  Abstr.,  1902,  i,  175)  by  the  interaction  of  ferrous  chloride 
and  excess  of  pyridine  at  -  15°  in  an  atmosphere  of  carbon  dioxide. 
The  reaction  takes  three  to  four  days  for  completion,  at  the  end  of 
which  time  canary-yellow  crystals  of  ietrapyridineferrous  chloride, 
[FePy4]Cl2,  are  obtained.  They  change  on  exposure  to  the  air,  and  on 
solution  in  water  a  greenish  precipitate  is  produced,  which  changes  to 
a  red  colour.  With  a  concentrated  solution  of  ammonium  thiocyanate, 
the  yellow  tetrapyridineferrous  thiocyanate  is  produced  (compare 
Grossmann,  Abstr.,  1906,  i,  7).  The  solution  in  1T9  hydrochloric 
acid,  when  saturated  with  hydrogen  chloride  at  -  18°,  gives  crystals  of 
the  compound  FeCi3,PyH01  (compare  Christensen,  Abstr.,  1906,  i, 
875). 

When  exposed  in  a  desiccator  for  two  or  three  months  to  the  action 
of  concentrated  sulphuric  acid,  tetrapyridineferrous  chloride  gives 
slender,  acicular  crystals  of  a  compound,  FePyOCl2,  to  which  it  is 
difficult  to  assign  a  constitution,  and  which  dissolves  in  water  without 
decomposition,  giving  a  strongly  acid,  red  solution. 

The  compound ,  [Fe23PyHCl]Cl6,  is  formed  by  dissolving  the  tetra- 
pyridine  chloride  in  a  small  quantity  of  1  T9  hydrochloric  acid  and 
keeping  the  filtered  solution  in  a  desiccator  over  concentrated  sulphuric 
acid.  If  forms  monoclinic,  yellow  crystals,  having  m.  p.  125 — 128°. 
The  aqueous  solution  possesses  a  considerable  conductivity.  If  the 
tetrapyridine  chloride  is  dissolved  in  hydrobromic  acid  (D  P38)  and 
the' solution  allowed  to  evaporate  spontaneously  in  the  air,  reddish, 
garnet-coloured,  monoclinic  crystals,  showing  violet  in  reflected  light, 

]C1 

,  are  obtained.  When  these 

crystals  are  again  dissolved  in  hydrobromic  acid  and  the  solution 
allowed  to  evaporate  very  slowly,  large,  reddish,  garnet-coloured 
crystals  of  the  compound,  [Fe23PyHBr]Br6,  are  obtained.  The 
corresponding  iodides  could  not  be  prepared.  T.  S.  P. 
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Relation  Between  the  Colour  and  Constitution  the 
Pyridine  Dyes  from  Secondary  Aromatic  Amines.  Walter 
Konig  and  G.  A.  Becker  ( J .  pr.  Chem.,  1912,  85,  [ii],  353 — 385. 
Compare  this  vol.,  i,  306). — In  view  of  the  many  analogies  existing 
between  the  dyes  of  the  triphenylmethane  and  pyridine  series,  a 
systematic  examination  of  the  latter  is  being  undertaken.  The 
present  communication  deals  with  the  dyes  from  aromatic  secondary 
amines  of  the  methylaniline  type,  and  cyclic  secondary  amines,  such 
as  dihydroindole  and  tetrahydroquinoline. 

The  absorption  spectra  of  the  dyes  in  alcoholic  solution  are  recorded, 
and  the  colours,  obtained  by  dyeing  cotton  mordanted  with  tannin, 
have  been  determined  by  means  of  Kallab’s  colour-analyser  ( Zeitsch . 
angew.  Chem.,  1908,  21,  1637). 

Dyes  derived  from  amines  of  the  methylaniline  type  are  yellow  or 
orange  in  colour,  and  show  general  absorption,  whilst  those  derived 
from  cyclic  secondary  amines  are  reddish-orange  to  violet  in  colour, 
and  give  well-marked  absorption  bands.  In  the  case  of  dyes  obtained 
from  cyclic  amines  containing  a  five-membered  ring,  it  is  found  that 
gradual  diminution  of  the  thickness  of  the  solution  causes  the  central 
absorption  band  to  become  divided,  but  this  is  not  the  case  with  those 
derived  from  amines  containing  a  six-membered  ring.  In  view  of  the 
ease  with  which  the  dyes  may  be  prepared,  it  is  suggested  that  these 
differences  might  be  utilised  to  determine  whether  an  amine  contains 
a  five  or  six-membered  ring. 

The  influence  of  substitution  on  the  colour  of  the  dyes  is  discussed 
and  interpreted  from  the  point  of  view  of  Kaufmann’s  theory  of  the 
divisibility  of  the  valency  bond. 

The  majority  of  the  dyes  mentioned  below  were  prepared  by  the 
addition  of  the  amine  (2  mols.)  in  alcoholic  solution  to  a  freshly  pre¬ 
pared  mixture  of  pyridine  (1  mol.)  and  cyanogen  bromide  (1  mol.)  in 
ether.  In  a  few  instances  the  preparation  was  effected  by  heating 
the  amine  with  2  :  4-dinitrophenylpyridinium  chloride  in  alcohol 
solution.  Many  of  the  dyes  crystallise  with  water  or  alcohol,  which  is 
often  very  firmly  retained. 

The  dye  from  A-methyl-o-toluidine,  C21H25N2Br,H20,  forms  a  light 
yellow  powder,  m.  p.  218°;  that  from  N-methyl-ra-toluidine, 
C21H25N2Br,EtOH. 

red  needles,  m.  p.  83°;  the  corresponding  para -isomeride  also  crystal¬ 
lises  with  alcohol  in  red  needles,  m.  p.  140°.  The  dye  from  N-methyl- 
m-xylidine,  C23H29N2Br,H20,  is  a  dark  yellow  powder,  m.  p.  125°. 

N- Methyl-o-anisidine,  prepared  from  o-anisidine  and  methyl  sulphate 
in  nitrobenzene  solution,  and  purified  by  means  of  the  nitroso- 
derivative,  has  m.  p.  33-5°,  and  yields  a  dye  which  could  not  be 
obtained  in  a  pure  condition. 

N-Methyl-p-anisidine,  prepared  from  p-anisidine  and  methyl  sul¬ 
phate  in  ethereal  solution  (compare  Frohlich  and  Wedekind,  Abstr., 
1907,  i,  410),  has  b.  p.  130°/15  mm.,  m.  p.  33°,  forms  a  zincichloride, 
crystallising  in  lustrous  leaflets,  m.  p.  91°,  and  yields  a  dye, 
C21H2502N2Br,  which  crystallises  in  lustrous,  brown  leaflets,  m.  p.  45°. 

The  dye  from  N-methyl-jp-phenetidine,  C23H2902lSr2Br,  forms  wooly 
masses  of  soft,  red  needles,  m.  p.  137°;  that  from  N-ethylaniline, 
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C21H25N2Br,H20,  red  needle?,  m.  p.  91°;  that  from  N-ethyl-jt?- 
toluidine,  C23H29N2Br,  red,  microscopic  leaflets,  m.  p.  112°;  that  from 
N-ethyl-a-naphthylamine  (b.  p.  168°/14  mm.),  C29H29N2Br,  a  green 
powder,  m.  p.  98°;  that  from  N-ethyl-/3-naphthylamine,  dark  red 
leaflets,  m.  p.  64°. 

Propylaniline  forms  a  m'froso-derivative,  m.  p.  76°  (compare  Wacker, 
Abstr.,  1888,  466),  and  a  dye,  CggH^NgBr,  which  crystallises  in  dark 
red  needles,  m.  p.  110°.  The  dyes  from  isopropylaniline,  isobutyl- 
aniline,  and  isoamylaniline  could  not  be  obtained  in  a  pure  condition. 
Allylaniline  yields  a  dye,  C23H25N2Br,H20,  crystallising  in  deep  red 
leaflets,  m.  p.  56°. 

N  -  A  Uyl-p-anisidine,  prepared  from  />-anisidine  and  allyl  bi'omide  and 
purified  by  means  of  the  nitrosoamine,  has  b.  p.  260°,  and  yields  a 
dye,  C25H2902N2Br,  crystallising  in  small,  flexible,  red  leaflets, 
m.  p.  98°. 

The  dye,  C21H21N2C1,  obtained  from  dihydroindole  and  2  : 4-dinitro- 
phenylpyridinium  chloride,  forms  a  red  powder,  m.  p.  195°. 

2-Methyldihydroindole  yields  with  cyanogen  bi'omide  a  diie, 
C23H25N2Br,4H20, 

crystallising  in  violet  leaflets,  m.  p.  154°;  with  2  : 4-dinitrophenyl- 
pyridinium  chloride,  the  dye,  C23H25N2C1,  m.  p.  125°. 

2  :  5 -Dimethyldihydroindole,  prepared  by  reduction  of  2  :  5-dimethyl- 
indole,  is  a  yellow  oil,  b.  p.  235 — 237°  ;  it  forms  a  platinichloride 
(decomp.  208°)  and  a  bluish -red,  crystalline  dye,  C25H29N2Br,  m.  p. 
145°. 

2  :  6-Dimethylindole,  obtained  by  condensing  m-tolylhydrazine  with 
acetone  and  fusing  the  resulting  hydrazone  with  zinc  chloride,  crystal¬ 
lises  in  lustrous,  silvery  leaflets,  m.  p.  52°,  b.  p.  153°/11  mm.,  273° 
under  ordinary  pressure,  and  is  possibly  identical  with  one  of  the 
dimethylindoles,  described  by  Dennstedt  (Abstr.,  1889,  401);  on 
reduction  with  zinc  and  hydrochloric  acid  it  yields  2  : 6-dimethyl- 
dihydroindole,  as  a  yellow  oil,  b.  p.  237 — 239°,  which  forms  a  red 
crystalline  dye,  C25H29N2Br,  m.  p.  105°,  with  previous  sintering 
at  95°. 

The  dye  from  3-methyldihydroindole,  C23H25N2Br,H20,  forms  reddish- 
violet,  microscopic  crystals,  m.  p.  230° ;  that  from  2 : 3-dimethyl- 
dihydroindole,  C25H29N2Br,  a  fiery-red,  crystalline  powder,  m.  p. 
188°. 

2-Methyl-3-ethyldihydroindole,  prepared  by  reducing  the  correspond¬ 
ing  indole  with  zinc  and  hydrochloric  acid  and  purified  by  means 
of  the  nitrosoamine,  is  a  yellow  oil,  b.  p.  251 — 252°,  and  yields  a  dye, 
which  forms  glistening,  green  crystals,  m.  p.  115°. 

The  dye,  C29H33N2Br,  from  carbazoline  forms  dark  red  crystals, 
m.  p.  175°.  a-Methyldihydro-/3-naphthindole  yields  a  dye,  m.  p.  194° 
(not  sharp),  which  was  not  obtained  in  a  pure  condition. 

The  dye  from  tetrahydroquinoline,  C23H25N2Br,H20,  crystallises  in 
light  red  leaflets,  m.  p.  195°;  that  from  6-methyltetrahydroquinoline, 
C25H29N2Br,  in  vivid  red  leaflets,  m.  p.  206°. 

7-Methylquinoline  is  reduced  by  zinc  and  hydrochloric  acid  to  1-methyl- 
tetrahydroquinoline,  a  pale  yellow  oil,  b.  p.  143°/18  mm.,  which  yields  a 
dye,  C25H29I72Br,  crystallising  in  red  leaflets,  m.  p.  205°.  The  dye 


ORGANIC  CHEMISTRY. 


i.  497 


from  8-methyltetrahydroquinoline  forms  a  green,  crystalline  powder, 
sintering  at  75°;  that  from  6-metho?ytetrahydroquinoline, 

^25®-29^2^2®r> 

violet  leaflets,  m.  p.  213°;  that  from  2-methyltetrahydroquinoline, 
C25H29N2Br,  vivid  red  crystals,  m.  p.  135°;  from  2  : 6-dimethyltetra- 
hydroquinoline,  C27H33N2Br,H20,  red  needles,  m.  p.  126°. 

The  dye  from  tetrahydro-a-naphthaquinoline,  m.  p.  151°,  is  green  in 
colour,  and  could  not  be  obtained  pure.  The  dye  from  tetrahydro  /3- 
naphthaquinoline,  C31H29N2Br,  crystallises  in  red  leaflets,  m.  p.  223°; 
that  from  a-methylphenmorpholine  (2-methyl-2  :  3-dihydro-l  :  4-benzox- 
azine)  [Stoermer,  Abstr.,  1897,  i,  473]  in  bluish-red  crystals,  m.  p.  205°. 

o-Nitro-'p-tolyloxyacetone,  C10HnO4N,  prepared  by  condensing  chloro- 
acetone  with  o-nitro-jp-cresol,  crystallises  in  colourless  prisms,  m.  p. 
75°.  It  is  reduced  by  zinc  and  hydrochloric  acid  to  a-m -dimethyl- 
phenmorpholine  (2  :  7 -dimethyl-2  :  3-dihydro-\  :  i-benzoxazine), 


C0H4Me< 


O  CH2  , 
NH-CHMe 


which  has  b.  p.  145°/11  mm.,  162°/21  mm.,  and  is  accompanied  by 
\rchloro-a-m.-dimethylphenmorpholine  (Q-chloro- 2  :  7 -dimethyl-2  :  3-dihydro- 
1  : 4-benzoxazine).  The  last-mentioned  compound  crystallises  in  white 
leaflets,  m.  p.  135°,  and  yields  a  dye,  C23H2302N2Cl2Br,  crystallising  in 
red  prisms,  m.  p.  241°. 

The  dye ,  C25H2902N2Br,  from  a-m-dimethylphenmorpholine  forms 
dark  red  crystals,  m.  p.  195°. 

Tetrahydroquinoxaline  yields  a  dye,  C21H23N4C1,H20,  which  sinters 
at  135°.  F.  B. 


Betaines  of  Nipecotinic  Acid  and  of  Pipecolic  Acid. 
Kiyohisa  Yoshimura  ( Zeitsch .  physiol.  Chem.,  1912,  78,  156 — 158). — 
The  dimethylbetaine  of  nipecotinic  acid ,  C8H1:j02N,  consists  of  hygro¬ 
scopic  prisms,  which  have  a  sweet  taste  aud  react  neutral  to  aqueous 
solution.  The  aurichloride,  C8HI502N,HAuC14,  forms  golden-yellow 
prisms  or  columns,  m.  p.  240 — 244°  (decomp.).  The  hydrochloride 
crystallises  in  colourless  prisms,  m.  p.  285 — 287°  with  frothing.  The 
picrate  consists  of  large  prisms  or  columns,  m.  p.  175 — 176° 
(decomp.  240°). 

The  dimethylbetaine  of  pipecolic  acid  is  a  neutral,  hygroscopic  syrup, 
which  does  not  taste  sweet.  The  aurichloride,  08H  1502N,HAu014, 
forms  lustrous,  golden-yellow,  four-sided  plates,  m.  p.  238 — 240° 
(decomp.).  The  hydrochloride  forms  prismatic  crystals,  m.  p.  224 — 225°. 
The  picrate  crystallises  in  tiny  platelets,  m.  p.  181 — 182°  (  decomp. 
235°).  E.  F.  A. 

Cyclic  Imines.  V.  Dihydro-p-indole  and  ^-Indole.  Junius 
von  Braun  [with  W.  Gawrilow]  (Ber.,  1912,  45,  1274 — 1288). — The 
failure  of  Kipping  (Trans.,  1888,  21)  and  of  Manoukian  (Abstr., 
1901,  i,  528)  to  bridge  over  two  carbon  atoms  other  than  in  the 
ortho-position  in  the  benzene  ring  has  given  rise  to  the  view  that  one 
aromatic  nucleus  will  only  unite  with  a  second  in  that  position.  The 
opinion  of  the  author  that  the  nature  of  the  open  chain  which  is  to  be 
linked  up  with  the  benzene  nucleus  is  of  supreme  importance,  and  his 
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experience  of  the  easy  formation  of  a  nitrogen  seven-membered  ring  in 
homohydrocarbostyril  (Abstr.,  1907,  i,  524),  and  of  the  great  ease 
with  which  open  chain  bases  which  contain»chlorine  form  cyclic  imines, 
have  led  him  to  try  to  build  up  a  ring  of  the  annexed  type,  with 
the  result  that  he  has  succeeded  in  preparing  dihydro- 
jo-indole.  For  this  purpose  pure  fi-chloro-i-amino- 
phenylethane,  CH2C1‘CH2*C6H4*NH2,  was  obtained  by 
reducing  Barger’s  nitro-derivative  (Trans.,  1909,  95, 
2193)  by  means  of  stannous  chloride,  as  a  yellowish- 
brown  oil  with  camphor-like  odour.  The  hydrochloride, 
C8HnNCl2,  is  almost  identical  in  form  with  the  hydrochloride  of  the 
fi-chloro-2-aminophenylethane ,  obtained  by  hydrolysing  j8-chloro-o- 
benzylaminophenylethane  (Abstr.,  1911,  i,  747);  they  both  melt  at 
205°,  but  mixed  together,  at  150 — 160°.  The  platinichlorides  show  a 
difference,  that  from  the  para-base  crystallising  from  hot  water  in 
red  needles,  m.  p.  192°,  whilst  the  other  decomposes  in  hot  water  and 
melts  at  195°,  a  mixture  melting  below  190°;  similarly  with  the 
benzoyl  derivatives ;  the  para-compound  melts  at  128°,  the  ortho-  at 
120°,  and  a  mixture  at  103 — 105°.  The  para-ba.se  is  also  characterised 
by  a,  pier  ate,  C8H10NCl,C6H3’N3O7,  m.  p.  155°,  which  is  very  sparingly 
soluble  in  cold  alcohol.  That  the  substances  do  really  belong  to  the 
para-series  is  further  evidenced  by  the  formation  of  hordenine  from 
the  nitro-derivative  (Barger,  loc.  cit ),  and  by  the  conversion  of  the 
base  into  p-j 8-chloroethylphenol,  0H*C6H4*CH2*CH2C1,  which,  like 
p-hydroxychloroacetophenone,  and  unlike  o-chloropropylphenol  or 
o-hydroxychloroacetophenone,  is  only  slightly  volatile  in  steam,  but 
may  be  distilled  without  loss  of  hydrogen  chloride,  b.  p.  158 — 163°/ 
10  mm.,  and  is  readily  transformed  into  tyrosol.  Unlike  o-(3- bromo- 
ethylphenol,  whicli  readily  undergoes  ring  formation  to  hydro- 
coumarone  in  cold  alkali  (Stormer  and  Kahlert,  Abstr.,  1901,  i,  536), 
the  p-/?-chloroethylphenol  is  only  altered  on  heating,  and  yields  an 
impure  product,  which  is  not  volatile  in  steam ;  similarly,  p-y-chloro- 
propylphenol  (to  be  described  later)  does  not  give  a  chroman  in  the 
way  that  the  ortho-compound  does  (compare  Braun  and  Steindorff, 
Abstr.,  1905,  i,  294). 

The  failure  to  produce  a  para-ring  containing  oxygen  is  remarkable 
in  view  of  the  fact  that  the  /S-chloro-p-aminophenylethane  when 
diluted  with  ether  spontaneously  changes  into  the  desired  dihydro-jo- 
indole,  but  even  here  the  influence  of  alkali  is  to  prevent  ring  forma¬ 
tion.  The  dihydro-p-indole  (annexed  formula)  is  a 

- CH2  colourless  liquid,  which  soon  darkens  when  exposed  to 

\  air,  boils  at  228 — 230°,  and  is  very  similar  to  the 

1  '  CH2  ordinary  ortho-compound,  the  physical  constants  being 

_  almost  identical ;  and  the  various  derivatives  are  so 

NH  much  alike  that  only  depressions  of  the  melting  points 
of  the  mixed  substances  indicate  any  difference.  The 
hydrochloride,  CgH9NH,HCl,  melts  at  217°,  that  of  the  ortho-base  at 
219°;  the  yellow  platinichlorides,  m.  p.  211°;  picrates,  o- ,  m.  p.  174°, 
p-,  m.  p.  177°;  methiodides,  o-,  m.  p.  192°,  p-,  189°;  the  p -benzoyl 
derivative,  m.  p.  118°;  and  also  the  p-benzenesulphonyl  compound, 
CgH8N*S02Ph,  in,  p.  130°,  insoluble  in  alkali,  have  been  prepared. 
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The  benzoyl  derivative  yields  with  phosphorus  pentachloride  a  chloro- 
benzoylaminophenylethane,  m.  p.  128°,  which  depresses  the  melting 
point  of  o-chloro-  but  not  that  of  the  para-isomeride.  The  dihydro- 
^j-indole  ring  is  very  stable,  resisting  the  action  of  concentrated 
hydrochloric  acid  in  sealed  tubes  at  180°.  When  distilled  with  silver 
sulphate,  it  furnishes  an  indole  which  is  so  nearly  like  ordinary  indole 
that  it  cannot  be  said  with  certainty  that  it  is  the  para-compound  ; 
only  a  mixture  of  the  picrates  shows  a  depressed  melting  point, 
170—174°  instead  of  175°.  J.  C.W. 

New  Method  of  Preparation  of  Substituted  Indoles. 
Walter  Madelung  (. Ber .,  1912,  45,  1128 — 1134). — A  simple  and 
apparently  general  method  of  preparing  2-substituted  indoles  consists 
in  heating  about  equal  quantities  of  an  acyl-o-toluidide  and  sodium 
alkyloxide  for  a  few  minutes  at  360 — 380°  in  a  current  of  hydrogen, 
and  decomposing  the  product  (sodium  derivative  1)  with  water.  The 
yield  is  better  the  greater  is  the  molecular  weight  of  the  sodium 
alkyloxide ;  thus  aceto-o-toluidide  and  sodium  ethoxide  yield  60%  of 
2-methylindole,  and  benzo-o-toluidide  and  sodium  ethoxide  yield  60% 
of  2-phenylindole.  Indole  itself  cannot  be  thus  prepared  from  form-o- 
toluidide. 

2:2 '-Di-indyl,  C6H4<^>C*C<^>C6H4,  m.  p.  about  300° 

(decomp.),  is  obtained  in  15 — 20%  yield  by  heating  oxalo-o-toluidide 
and  sodium  amyloxide  (rather  more  than  4  mols.),  containing  a  little 
amyl  alcohol,  at  360 — 380°  in  a  current  of  hydrogen  for  about  five 
minutes,  distilling  off  the  amyl  alcohol,  and  decomposing  the  residue 
with  water.  It  forms  yellow  crystals,  yields  a  picrate , 

C16H12N2,2C6H307N3, 

decomp.  178°,  brown  needles  with  a  violet  shimmer,  develops  a  bluish- 
black  coloration  in  the  pine  shaving  reaction  and  an  orange  colora¬ 
tion  with  concentrated  sulphuric  acid,  and  gives  a  red  coloration 
with  glacial  acetic  acid  and  hydrogen  peroxide.  C.  S. 

Disruption  of  the  Scatole  Ring  by  means  of  Phosphorus 
Pentachloride.  Julius  von  Braun  and  G.  Kirschbaum  (. Ber .,  1912, 
45,  1263 — 1266). — In  order  to  prepare  alcohols  and  aldehydes  with 
branched  polymethylene  chains  and  to  compare  them  with  those  in 
which  the  side-chain  is  not  substituted  (compare  Abstr.,  1912,  i, 
265),  the  applications  of  the  Grignard  reaction  mentioned  previously 
(this  vol.,  i,  433)  may  be  used.  These  give  rise  to  fatty  aromatic 
compounds  which  are  methylated  in  the  4  or  5  position  with  regard 
to  the  benzene  nucleus,  but  not  such  as  contain  the  methyl  group 
nearer  the  ring.  The  present  paper  describes  a  method  for  the 
production  of  a-methyl  derivatives. 

Following  the  process  for  the  transformation  of  quinoline  into 
y-phenylpropyl  chloride  (Abstr.,  1910,  i,  843),  3-methylindole  has 
been  reduced  (compare  Wenzing,  Abstr.,  1887,  957),  the  3-methyl- 
dihydroindole  converted  into  the  benzoyl  compound, 

c6h4 

a  well  defined  substance  which  crystallises  from  hot  alcohol,  m.  p. 
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102°,  and  undergoes  disruption  when  heated  with  phosphorus  penta- 
chloride  at  115 — 120°.  The  o-(3-chloroi$opropylbenzanilide, 
COPh-NH-C6H4-CHMe-CH2Cl, 

thus  obtained  is  almost  insoluble  in  light  petroleum,  but  dissolves 
freely  in  acetone,  and  crystallises  from  a  mixture  of  these  solvents  in 
long,  radiating  needles,  m.  p.  133°.  J.  C.  W. 

Tryptophol  (/Mndolylethyl  Alcohol),  a  New  Product  of  the 
Fermentation  of  Amino-acids  by  Yeast.  Felix  Ehrlich  ( Ber ., 
1912,  45,  883 — 889). — Tryptophan  (/8-indole  a-aminopropionic  acid)  is 
fermented  by  living  yeast  in  a  similar  manner  to  other  amino-acids 
(Abstr.,  1907,  ii,  383;  1911,  i,  127)  with  production  of  carbon 
dioxide,  ammonia,  and  an  alcohol,  (S-indolylethyl  alcohol , 
C8H6N-CH2-0H20H, 
to  which  the  name  tryptophol  is  given. 

The  reaction  is  carried  out  either  by  growing  yeast  in  a  sterile 
solution  of  tryptophan  containing  sugar  and  nutrient  salts,  or  by 
fermenting  the  solution  directly  with  pressed  yeast  in  presence  of  10% 
sugar.  The  fermented  solution  is  filtered  through  porcelain  and 
evaporated  in  a  vacuum  at  40 — 50°  to  a  syrup,  which  is  extracted 
with  alcohol,  the  extract  evaporated,  and  the  resulting  syrup  dissolved 
in  water  and  warmed  with  sodium  hydroxide.  The  oil  which  separates 
is  then  dissolved  out  with  ether,  and  the  ethereal  solution  on 
evaporation  deposits  an  oil  which  soon  becomes  crystalline.  After 
purification  the  substance  separates  in  colourless,  monosymmetric 
tablets  melting  at  59°,  and  subliming  unchanged  above  this  tempera¬ 
ture.  Tryptophol  gives  the  characteristic  reactions  of  an  indole 
derivative.  It  differs  from  tryptophan  in  its  reaction  to  bromine,  a 
white  turbidity  being  produced  which  on  further  treatment  yields  a 
white  or  grey,  flocculent  precipitate. 

A  delicate  test  for  tryptophol  consists  in  adding  to  the  solution  a 
crystal  of  dime  thy  laminobenzaldehyde  and  sufficient  alcohol  to  dissolve 
it,  and  then  one  drop  of  25%  hydrochloric  acid,  when  a  violet-red 
coloration  is  produced,  slowly  in  the  cold,  rapidly  on  warming,  which 
is  extracted  when  shaken  with  amyl  alcohol,  the  alcoholic  solution 
giving  an  absorption  spectrum.  One  part  in  10,000  may  be  detected 
in  this  way. 

Tryptophol  gives  a  benzoate,  Clf>H10N*O(COPh),  pale  yellow  prisms, 
melting  at  76°,  and  a  pier  ate,  brick-red  needles,  melting  at  96°. 

Tryptophol  is  also  produced  by  the  fermentation  of  tryptophan  by 
means  of  Willia  anomala.  W.  J.  Y. 

Preparation  of  Isatin-naphthalides,  their  Homologues  and 
Substitution  Products.  Farbwerke  vorm.  Meister,  Lucius  & 

Bruning  (D.R.-P.  242614). — Isatin  methyl  ether,  C6H4<C^j^^C*OMe 

(or  other  oxygen  isatin  ethers),  combines  readily  wilh  a-  or  ^-naphthyl- 
amines  to  furnish  compounds  of  the  following  general  formula : 

CtiH4<^^<^^>CIN*C10H7  (the  isatin  nucleus  substituted  or  otherwise). 
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a-h atin-a-naphthalidei  orange-yellow  crystals,  m.  p.  246°,  is  prepared 
at  the  ordinary  temperature  in  benzene  solution  ;  the  isomeric  ft-naph- 
thalide  forms  scarlet-red  crystals,  and  has  m.  p.  208°. 

a -Dibromoisatin-a-naphthalide,  brownish-violet  crystals,  m.  p.  223°, 
and  the  corresponding  fj-naphthalide,  dark  blue  crystals,  m.  p.  226°,  are 
also  described.  F.  M.  G.  M. 

Stereoisomerism  with  Compounds  Containing  Asymmetric 
Nitrogen  and  Active  Asymmetric  Carbon.  II.  Edgar  Wede¬ 
kind  and  F.  Ney  ( Ber .,  1912,  45,  1298 — 1315.  Compare  Abstr., 
1909,  i,  514;  also  E.  and  0.  Wedekind,  Abstr.,  1,908,  i,  258). 
— An  extension  of  the  investigation  of  compounds  of  the  type 

C6 HQ>N \~~I  ,  namely,  iodides  of  J-menthyl 

°  2  \ch2-co2-c10h19 

esters  of  2-alkyItetrahydroisoquinoliniumacetic  acids.  Several  of  these 
have  now  been  resolved  into  pairs  of  stereoisomerides,  one  stereoiso- 
meride  being  frequently  much  less  stable  than  the  other.  The  authors 
believe  that  the  stable isomerides  are  those  containing  the  lsevo-eonfigura- 
tion  of  the  nitrogen  atom.  No  definite  case  of  such  isomerism 
could  he  detected  with  compounds  in  which  the  tctrahydroisoquinoline 
is  replaced  by  two  different  alkyl  radicles. 

2-Methyltetrahydro*soquinoline  (isokairoline)  reacts  vigorously  with 
/-menthyl iodoacetate,  forming  thel -menthyl esterof  2-methyltetrahydro\*o- 
quinoliniumacetic  acid  iodide ,  a  colourless,  crystalline  powder,  [a]D  -32° 
(approx.)  in  chloroform,  decomp.  130 — 131°;  it  could  not  be  resolved 
by  fractional  crystallisation.  Treatment  of  the  alcoholic  solution  with 
silver  oxide  produces  menthol  and  an  inactive  betaine ,  colourless 
crystals,  decomp.  137 — 138°. 

isoPropylisoquinoliriium  iodide  (yellow  needles,  decomp.  167 — 169°)  is 
reduced  by  tin  and  hydrochloric  acid  to  2-isopropyltetrahydroisoquino- 
line,  b.  p.  256 — 258°/735  mm.,  which  with  /-menthyl  iodoacetate 
produces  the  1  -menthyl  ester  of  2-isopropyltetrakydroi&oqui>iolinium - 
acetic  acid  iodide  ;  this  can  be  separated  by  crystallisation  into  a  less 
soluble  form  ([a]D  — •  12,54°  in  alcohol,  decomp.  146 — 148°)  and  a  more 
soluble  form  ([a]D  -  4012°  in  alcohol,  decomp.  161 — 163°).  The  first 
form  on  evaporation  of  its  alcoholic  solution  undergoes  rearrange¬ 
ment,  giving  the  latter  isomeride. 

2-Allyltetrahydroisoquinoline  (b.  p.  255 — 256°)  was  converted  into 
the  i-menthyl  ester  of  2-allyltetrahydroisoquinoliniumacetic  acid  iodide , 
a  solid  (decomp.  138 — 140°),  which  crystallites  only  with  difficulty. 

n-Butylisoquinolinium  iodide  forms  yellow  needles,  decomp. 
109 — 110°;  by  reduction  it  gives  2-n-butyltetrahydroisoquinoline,  an 
almost  colourless  oil,  b.  p.  272 — 273°.  This  can  be  converted  into  the 
1- menthyl  ester  of  2-n-butyltetrahydroisoquinoliniumacetic  acid  iodide , 
which  on  recrystallisation  gives  pearly  scales,  [a]D  (in  alcohol)  —  29 ‘2°, 
decomp.  155 — 156°,  whilst  the  mother  liquor  yields  an  isomeride, 
[a]D  — T8T°,  decomp.  140 — 141°.  The  latter  isomeride  in  acetone 
solution  is  largely  converted  into  the  former.  Treatment  of  an  alcoholic 
solution  of  the  more  stable  isomeride  with  silver  oxide  causes  complete 
racemisation  at  the  nitrogen  atom. 
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2-i«oButyltetrahydroisoquinoline  is  difficult  to  prepare,  and  the 
product  with  Z-menthyl  iodoacetate  is  a  vitreous  mass. 

iso Amyli&oquinolinium  iodide,  yellow  needles,  decomp.  118°,  is 
reducible  to  2-isoamyltetrahydroisoquinoline  (a  pale  yellow  liquid, 
b.  p.  276 — 280°).  The  1  -menthyl  ester  of  2-isoamyltetrahydroiso - 
quinoliniumacetic  acid  iodide  can  be  separated  by  recrystallisation  into 
two  fractions,  one  having  [a]D  +  6*4°  in  alcohol,  decomp.  164 — 165°, 
the  other  [a]D  -26*1°,  decomp.  156 — 158°  (two  other  fractions  decom¬ 
posing  at  184 — 185°  and  152 — 154°  respectively  are  ascribed  to 
impurity  in  the  isoamyl  iodide  originally  taken).  The  oZ-rotatory 
specimen  on  keeping  in  alcoholic  solution  suffers  rearrangement  to  the 
stereoisomeride.  When  the  latter  is  treated  in  methyl-alcoholic 
solution  with  silver  oxide,  the  resultant  solution  shows  for  a  time  a 
rapidly  decreasing  lsevo-rotation,  indicating  auto-racemisation  of  the 
resultant  betaine. 

n-Octylisoquinolinium  iodide  (yellow  needles,  decomp.-  83 — 85°)  is 
reducible  to  2-n-octyltetrahydroisoquinoline ,  b.  p.  205 — 210°/25  mm. ; 
the  \-menthyl  ester  of  2-n-octyltetrahydroisoquinoliniumacetic  acid  iodide 
forms  leaflets,  decomp.  169 — 170°.  Fractional  recrystallisation  gives 
products  having  the  same  temperature  of  decomposition,  but  with 
optical  activity  in  alcoholic  solution,  varying  from  [a]D  -21*16°  to 
-14*96°. 

Benzylmethylethylamine  (b.  p.  194 — 196°)  and  benzylmethyl- 
w-propylamine  (b.  p.  215 — 217°)  give  no  crystalline  product  with 
Z-menthyl  iodoacetate. 

Benzylethyl-n-propylamine  (b.  p.  222 — 225°)  gives  the  1  -menthyl  ester 
of  benzylethyl-n-propylammoniumacetic  acid  iodide.  Recrystallisation 
from  various  solvents  only  produced  indefinite  fractions  with  decom¬ 
position  temperatures  varying  between  105°  and  122°,  and  [a]D  varying 
between  —  28°  and  —  45°. 

Benzylethyl-n-butylamine  (b.  p.  238 — 240°)  gives  the  1  -menthyl  ester  of 
benzylethyl-n-butylammoniumacetic  acid  iodide,  an  apparently  single 
substance,  decomp.  131°. 

Benzylethylisopropylamine  (b.  p.  212 — 215°)  and  benzylethylisobutyl- 
amine  (b.  p.  232 — 234°)  when  treated  with  Z-menthyl  iodoacetate  both 
give  deposits  of  benzylethylamine  hydriodide  (decomp.  126°). 

D.  F.  T. 

Quinoline  Dyes.  II.  Constitution,  Synthesis,  and  Degrada¬ 
tion  of  Cyanines.  Adolf  Kaufmann  and  Ernst  Yonderwahl 
(Ber.,  1912,  46,  1404 — 1419.  Compare  Abstr.,  1911,  i,  328). — It 
has  long  been  known  that  the  cyanines  and  isocyanines  are 
diquinolylmethane  derivatives,  and  that  the  methane  carbon  atom 
is  attached  to  one  of  the  quinoline  nuclei  in  position  4  in  the 
cyanines  and  in  position  2  in  the  isocyanines.  The  attachment  of 
the  methane  carbon  atom  to  the  other  quinoline  nucleus  has  hitherto 
been  undecided.  However,  since  1  : 2-dimethylquinolinium  iodide 
reacts  in  the  presence  of  alkali,  not  only  with  itself,  but  with  the 
alkyliodide  of  any  2-substituted  quinoline  to  form  isocyanines,  it  is 
certain  that  in  the  cyanines  and  the  isocyanines  the  methane  carbon 
atom  is  attached  to  the  second  quinoline  nucleus  in  position  4.  This 
is  so  even  when  the  nucleus  in  question  contains  an  easily  mobile 
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substituent  in  position  4 ;  thus,  whilst  1  : 2-dimethylquinolinium 
iodide  and  4-phenyl-2-methyl-l-ethylquinolinium  iodide  do  not  yield 
an  isocyanine,  2-methyl-l-ethylquinolinium  iodide  reacts  with  4-chloro- 
1-ethylquinolinium  iodide  to  form  ethyl-red,  and  with  \-chloro-2-phenyl- 
l-methylquinolinium  iodide,  m.  p.  163 — 164°,  to  form  the  same  dye  as 
it  does  with  2-phenyl-l-methylquinolinium  iodide  (compare  Konig, 
Abstr.,  1906,  i,  207). 

dye  is  2-phenyl-\-methylquinolyleneA(2’)-quin- 
232 — 233°,  green  needles  (the  yellow  normal 
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aldine  ethiodide,  m.  p. 
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iodide,  C28H26N2I2,H20,  has  m.  p.  about 
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189°),  and  receives  the  annexed  formula, 
because  it  loses  ethyl  iodide  by  heating 
and  yields  2-phenyl-l-methylquinolylene- 
i(2’)quinaldine,  m.  p.  177°,  brownish- 
yellow  leaflets  and  needles,  which  in 
boiling  alcoholic  solution  is  oxidised  by  1%  potassium  permanganate  to 
2-phenyl-l-methyl-4-quinolone,  quinaldic  acid,  and  another  (unidenti¬ 
fied)  acid,  m.  p.  about  198°. 

<2-Methyl-\-ethylquinolylene-k(2')-quinaldine  ethiodide, 


*NEtI- 


m.  p.  183°,  dichroic,  monoclinic  crystals,  prepared  from  2-methyl- 
1  -ethy Iquinoliniu in  iodide  and  10%  potassium  hydroxide  in  boiling, 
methyl  alcohol,  forms  a  periodide,  m.  p.  160 — 162°,  reddish- violet 
needles,  which  forms  a  normal  iodide,  C24H26N2I4,  m.  p.  196°. 

Diethylerythroapocyanine  ( loc .  cit.)  is  obtained  as  a  by-product  in  the 
preparation  of  ethyl-red  from  the  ethiodides  of  quinoline  and  quiu- 
aldine  and  10%  alcoholic  potassium  hydroxide  at  the  ordinary  tempera¬ 
ture.  When  the  preparation  is  effected  at  the  b.  p.,  more  ethyl-red 
and  less  of  the  apocyanine  dye  are  produced,  whilst  quinoline,  1-ethyl- 
tetrahydroquinoline,  and  unchanged  quinaldine  ethiodide  have  also 
been  isolated  from  the  products  of  the  reaction. 

Ethyl-red  [l-ethylquinolylene-4(2')-quinaldine  ethiodide]  possesses 
the  property  of  forming  alcoholates,  any  one  of  which  can  be  changed 
to  another  by  long  keeping  or  by  short  heating  with  an  excess  of  the 
alcohol  in  question ;  thus  the  methanol,  C23H23N2I,MeOH,  dichroic 
prisms  or  plates,  and  the  ethanol,  C23H23N2I,EtOH,  green,  dichroic 
needles,  obtained  from  ethyl-red  and  the  respective  alcohols,  are 
converted  by  hot  amyl  alcohol  into  the  pentanol, 
C23H23br2T,C5Hn*OH, 

small,  dichroic  crystals. 

The  monoacidic  salts  of  ethyl-red  are  intensely  coloured ;  the 
di-acidic  salts,  for  example,  the  hydriodide,  C23H23N2I,HI,H20,  m.  p. 
233 — 234°,  are  yellow  and  unstable.  C.  S. 


Preparation  of  2-Piperonylquinoline-4-carboxylic  Acid 
(Piperonylcinchonic  Acid).  Chemische  Fabbik  auf  Actien 
vorm.  E.  Schering  (D.R.-P.  244497). — 2  -  Phenylquinoline  -  4  -  carb  - 
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oxylic  acid  (phenylcinchonic  acid)  is  of  therapeutic  value  but, 

possesses  an  unpleasant  taste,  a  dis¬ 
advantage  from  which  the  corresponding 
piperonyl  derivative  is  free. 

2-i Piperonylquinoline- 4- carboxylic  acid 
(annexed  formula),  a  green  or  grey, 
crystalline  powder,  m.  p.  215°,  is  prepared 
by  the  condensation  of  aniline  (93  parts), 
piperonal  (150  parts),  and  pyruvic  acid 
parts)  in  hot  alcoholic  solution  ;  the  product  separates  on  cooling. 

F.  M.  G.  M. 

[Preparation  of  Naphthanthracri- 
done.]  Badische  Anilin-  &  Soda-Fabrjk 
(D.R.-P.  242063).  —  Naphthanthr  acrid  one 

(annexed  formula),  prepared  by  the  con¬ 
densation  of  1-naphthylaminoanthraquinone- 
2-carboxylic  acid,  is  readily  halogenated, 
yielding  orange-brown  or  red  compounds 
these  furnish  valuable  vat  dyes. 

F.  M  G.  M. 

Preparation  of  a  Condensation  Product  from  Dihydro- 
1 : 4-benzothiazone.  Actien  Gesellschaft  fur  Anilin-Fabrika- 
tion  (D.R.-P.  243196.  Compare  Abstr.,  1897,  i,  302  ;  1898,  i, 
96). — When  the  colourless  ketodihydro-1  : 4-benzothiazine  is  heated 
at  210 — 220°  or  boiled  with  nitrobenzene,  naphthalene,  or  other 
indifferent  solvents,  it  yields  a  red,  crystalline  condensation  product , 
m.  p.  358°  (decomp.).  F.  M.  G.  M. 

Conversion  of  Hydrazine  Derivatives  into  Heterocyclic 
Compounds.  XXVI.  Action  of  Chlorine  on  Benzaldazine  and 
Benzoylbenzylidenehydrazide.  Robert  Stolle  (J.pr.  Chem.,  1912, 
[ii],  85,  386 — 390.  Compare  Abstr.,  1909,  i,  123). — When  dissolved 
in  carbon  tetrachloride  and  treated  with  chlorine  at  the  ordinary 
temperature,  benzaldazine  is  converted  into  dibenzoylhydrazide  di¬ 
chloride,  CPhOlIN'NICPhCl  (Abstr.,  1906,  i,  461),  which  reacts  with 
magnesium  phenyl  bromide  in  ethereal  solution,  yielding  diphenyl- 
ketazine  ;  chlorination  at  the  b.  p.  of  carbon  tetrachloride  results  in 
the  formation  of  benzonitrile  and  benzoylbenzylidenehydrazide  chloride, 
CHPhiN*NICPhCl,  which  crystallises  in  colourless  prisms,  m.  p.  56°, 
yields  benzoylbenzylidenehydrazide  with  alcoholic  silver  nitrate  or 
aqueous  sodium  carbonate,  and  on  further  treatment  with  chlorine 
is  transformed  into  benzonitrile. 

Chlorine  reacts  with  benzoylbenzylidenehydrazide  in  ice-cold  carbon 
tetrachloride  solution,  yielding  2  :  5-diphenyi-l :  3  :  4-oxadiazole ;  in 
hot  solution,  benzoyl  chloride  and  benzylidene  dichloride,  together 
with  a  small  amount  of  the  oxadiazole,  are  produced. 

A  solution  of  benzoylbenzylidenehydrazide  and  iodine  in  carbon 
tetrachloride,  on  treatment  with  chlorine  at  the  ordinary  temperature, 
deposits  a  yellow  substance,  m.  p.  128°,  which  is  converted  by  crystal- 
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lisation  from  the  same  solvent  into  2  : 5-diphenyl-\  :  3  :  4 -oxadiazole 
chloroiodide ,  C14H10ON2C1I.  This  crystallises  in  yellow  leaflets  or 
prisms,  m.  p.  151°,  liberates  iodine  from  potassium  iodide,  and  has 
also  been  obtained  by  the  action  of  chlorine  on  2  : 5-diphenyl-l  :  3  :  4- 
oxadiazole  in  the  presence  of  iodine. 

The  interaction  of  chlorine  and  benzylideneaniline  in  carbon  tetra¬ 
chloride  solution  yields  benzylidene-p-chloroaniline  hydrochloride. 

When  kept  for  several  months  over  potassium  hydroxide,  benz- 
aldazine  tetrabromide  loses  half  its  bromine,  and  yields  a  yellowish- 
red  product,  which  is  converted  by  sodium  carbonate  into  benzaldazine 
and  benzylideneaminodiphenylpyrrodiazole  (Abstr.,  1905,  i,  249). 

Benzaldazine  hydrobromide,  C,4H12N2.H  Rr,  prepared  from  its 
components  in  ethereal  solution,  forms  small,  pale  yellow  leaflets, 
m.  p.  165°. 

2  :  b-Diphenyl-l  :  3  :  4-oxadiazole  hydrobromide,  C14H10ON2,HBr,  is  a 
white  powder,  m.  p.  200°.  F.  B. 

Reduction  of  Aromatic  Aldazines.  Theodor  Curtius  («/.  pr. 
Chem.,  1912,  85,  [ii],  393 — 484). — A  continuation  of  previous  work 
(this  vol.,  i,  137,  307). 

[With  Gustav  Kuppers.] — s-Di-o-hydroxybenzylhydrazine, 
N2H2(CH2-C6H4*OH)2, 

prepared  by  reducing  di-o-hydroxybenzaldazine  (salicaldazine)  with 
sodium  amalgam  in  alcoholic  solution  and  decomposing  the  resulting 
disodium  salt,  N2H2(CH2*C0H4*ONa)2,  with  carbon  dioxide,  crystallises 
in  white  leaflets,  m.  p.  117°,  is  not  hydrolysed  by  boiling  with 
hydrochloric  acid,  and  diffeis  from  the  previously-described  derivatives 
of  s-dibenzylhydrazine,  which  form  only  monohydrochlorides,  in  yield¬ 
ing  a  dihydrochloride ,  crystallising  in  slender,  white  needles,  m.  p. 
143° ;  the  diacetyl  derivative,  N2Ac2(CH2*C6H4'OAc)2,  crystallises  in 
white  leaflets,  m.  p.  178 — 179°;  the  tetra-acetyl  derivative, 
N2Aca(CH2-C0H4-OH)s, 

has  m.  p.  107°.  When  treated  with  sodium  nitrite,  its  solution  in 
dilute  acetic  acid  deposits  a  yellowish-brown,  crystalline  dinitroso- 
compound,  N2(NO)2(CH2*C6H4’OH)2,  which  becomes  brown  at  80°, 
m.  p.  90°  (decomp.),  gives  off  nitrous  acid  on  exposure  to  air,  and  when 
boiled  in  alcoholic  solution  is  converted  into  o -hydroxybenzaldehyde- 
nitroso-o-hydroxybenzylhydrazone , 

uh-o6h4-ch:n-n(no)'Ch2'C6h4-oh. 

This  crystallises  in  slender,  pale  bronze-yellow  needles,  m.  p.  145°,  and 
is  hydrolysed  by  strong  hydrochloric  acid  to  salioylaldehyde. 

s-Di-m-hydroxybenzylhydrazine,  prepared  by  reducing  di-m-hydroxy- 
benzaldazine  with  sodium  amalgam  and  alcohol,  crystallises  in  pale 
yellow  needles,  m.  p.  183°,  and  resembles  the  preceding  ortho-compound 
in  forming  a  diacetyl  derivative,  m.  p.  209°,  tetra-acetyl  derivative, 
m.  p.  132°,  and  dihydrochloride,  m.  p.  154°.  Attempts  to  prepare  a 
dihydrotetrazone  by  boiling  an  alcoholic  solution  of  the  hydrazine  with 
mercuric  oxide  gave  m-hydroxybenzaldehyde.  On  treatment  with 
nitrous  acid  it  yields  m-hydroxybenzaldehydenitroso-m-hydroxybenzyl- 
hydrazone,  which  crystallises  in  slender,  white  needles,  m.  p.  112 — 114° 
(decomp.). 
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[With  Rudolf  Glaser.] — The  disodium  salt  of  di-o-hydroxy- 
benzaldazine,  N2(CH*C6H4*ONa)2,  prepared  by  the  addition  of  alcoholic 
sodium  ethoxide  to  a  suspension  of  the  aldazine  in  aqueous  alcohol, 
forms  greenish -yellow,  rectangular,  anisotropic  plates,  which  become 
deep  red  at  180°,  and  char  at  a  higher  temperature  without  melting. 
It  is  decomposed  by  water  with  the  separation  of  the  original 
aldazine. 

Di-o-ethoxybenzaldazine  (Pascal  and  Normand,  this  vol.,  i,  147), 
obtained  by  heating  di-o-hydroxybenzaldazine  with  sodium  ethoxide 
and  ethyl  iodide  in  alcoholic  solution,  forms  a  hydrochloride, 

Ci8H20O2N2,HC1, 

m.  p,  146°,  which  is  resolved  into  its  components  by  dissolving  in 
alcohol. 

Di-o-methoxybenaldazine  (Bouveault,  Abstr.,  1899,  i,  287),  prepared 
in  a  similar  manner,  yields  a  reddish-yellow,  crystalline  hydrochloride, 
m.  p,  160°. 

Di-o-benzyloxybenzaldazine,  from  salicaldazine  and  benzyl  chloride, 
has  m.  p.  150°  (Pascal  and  Normand,  loc.  cit.,  give  157*7°),  and 
resembles  the  preceding  methoxy-  and  ethoxy-compounds  in  being 
readily  hydrolysed  by  sulphuric  acid. 

Di-o-ethoxybenzaldazine  is  reduced  by  zinc  dust  and  acetic  acid  in 
alcoholic  solution  to  di-o-ethoxybenzylamine,  NH(CH2*C6H4*OEt)2. 
This  is  a  pale  yellow  oil,  b.  p.  180°/20  mm.,  and  yields  a  hydrochloride, 
nitrate ,  picrate,  and  platinichloride,  but  only  the  last-mentioned  salt 
could  be  obtained  in  the  solid  condition. 

Di-o-methoxybenzylamine,  C16H1902N,  prepared  from  di-o-methoxy- 
benzaldazine  in  a  similar  manner,  has  b.  p.  200°/30  mm. ;  of  its  salts 
only  the  platinichloride  is  solid. 

[With  Georg  Detoros] — Di-o-methoxybenzaldazine  is  reduced  by 
sodium  amalgam  and  alcohol  to  o-methoxybenzaldehyde-o-methoxybenzyl- 
hydrazone,  OMe’CgH^CHIN’NH’CH^CgH^OMe,  which  forms  white 
needles  of  a  silky  lustre,  m.  p.  76°,  and  yields  an  acetyl  derivative, 
crystallising  in  lustrous  prisms,  m.  p.  101°  ;  the  benzoyl  derivative  has 
m.  p.  170°. 

The  miroso-derivative,  OMe'C6H4,CHIN,N(NO),CH2'C6H4*OMe, 
forms  pale  yellow  needles,  m.  p.  91°. 

s-Di-o-methoxybenzylhydrazine,  N2H2(CH2,C6H4*OMe)2,  obtained  by 
reducing  di-o-methoxybenzaldazine  with  alcohol  and  excess  of  sodium 
amalgam,  and  isolated  in  the  form  of  its  hydrochloride  (long,  yellow 
needles,  m.  p.  154°),  yields  a  diacetyl  derivative,  m.  p.  133 — 134°. 
Attempts  to  prepare  the  corresponding  dibenzoyl  and  dinitroso- 
derivatires  resulted  in  the  formation  of  the  above-mentioned  benzoyl 
and  nitroso-derivatives  of  o-methoxybenzaldehyde-o-methoxybenzyl- 
hydrazone. 

o-Methoxybenzylhydrazine,  OMe,C6H4’CH2,NH*NH2,  obtained  in 
the  form  of  its  hydrochloride  (lustrous,  white  needles,  m.  p.  123  — 124°) 
by  hydrolysing  o-methoxybenzaldehyde-o-methoxybenzylhydrazone 
with  dilute  hydrochloric  acid,  is  a  colourless  liquid,  b.  p.  145 — 149°/ 
14  mm.,  and  condenses  with  ethyl  acetoacetate,  forming  l-o -methoxy- 
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tallises  in  rosettes  of  red  needles,  m.  p.  82 — 84°.  Its  hydrochloride 
reacts  with  pyruvic  acid  in  concentrated  aqueous  solution,  yielding 
a-o-methoxybenzylhydrazonopropionic  acid , 

0Me-C6H4-CH2*NH*N:CMe-C02H, 
lustrous  prisms,  m.  p.  107 ‘5°,  and  with  potassium  cyanate  to  form 
o-methoxybenzylsemicarbazide,  OMe,C6H4*CH2*N(NH2)*CO*NH2,  m.  p. 
214—215°. 

The  mfroso-derivative,  OMe*C6H4*CH2*N(NO)*NH2,  crystallises  in 
lustrous,  white  needles,  m.  p,  65°,  condenses  with  o-methoxybenzalde- 
hyde,  yielding  the  corresponding  nitroso-o-methoxybenzylhydrazone, 
and  when  boiled  with  10%  sulphuric  acid  is  converted  into  o -methoxy- 
benzylazoimide,  OMe*C6H4,CH2,N3,  a  colourless  liquid,  b.  p.  118°/ 
14  mm.,  which  is  stable  toward  sodium  hydroxide,  but  is  hydrolysed  by 
30%  sulphuric  acid  with  the  formation  of  hydrazoic  acid. 

o-Methoxybenzaldehyde-o-hydroxybenzylhydrazone, 

OMe-C6H4-CH:N*NH-CH2-C6H4*OH, 
is  obtained  as  a  by-product  in  the  reduction  of  di-o-methoxybenzald- 
azine  to  o-methoxybenzaldehyde-o-methoxybenzylhydrazone  by  sodium 
amalgam  in  aqueous  alcoholic  solution.  It  forms  a  white,  crystalline 
powder,  which  becomes  yellow  at  115°,  has  m.  p.  153 — 157°,  and  is 
insoluble  in  the  common  solvents.  The  position  of  the  methoxy- 
group  has  been  established  by  the  formation  of  o-methoxybenzalde- 
hyde  on  hydrolysis  with  hydrochloric  acid.  It  forms  a  nitroso- 
derivative,  m.  p.  148°  (decomp.). 

[With  Ley  Francis  Potter.] — m-Methoxybenzildehyde  is  most 
conveniently  prepared  by  methylating  m-hydroxybenzaldehyde  with 
methyl  sulphate  and  aqueous  potassium  hydroxide.  With  hydrazine 
sulphate  it  yields  di-m-methoxybenzaldazine,  which  forms  lustrous, 
yellow  leaflets,  m.  p.  75°,  and  is  different  from  the  compound,  m.  p. 
152°,  described  under  the  same  name  by  Bouveault  ( loc .  cit.). 

b-Di-m-methoxybenzylhydrazine ,  prepared  by  reducing  the  preceding 
azine  with  sodium  amalgam  and  alcohol,  is  a  pale  yellow  oil  ;  the 
hydrochloride  forms  slender,  lustrous,  white  needles,  m.  p.  115°,  and 
reacts  with  sodium  nitrite,  yielding  m -methoxybenzaldehydenitroso-m- 
methoxybenzylhydrazone,  yellow  needles,  m.  p.  80°  (decomp.),  together 
with  a  substance,  m.  p.  164°,  which  crystallises  in  very  light  needles 
resembling  down. 

ui-Methoxybenzylhydrazine  is  prepared  by  reducing  g-di-m-methoxy- 
benzaldazine  with  sodium  amalgam  and  alcohol  to  m -methoxybenz- 
aldehyde-m-methoxybenzylhydrazone,  a  brownish-yellow  oil,  and  hydro¬ 
lysing  the  latter  with  dilute  hydrochloric  acid.  It  forms  a  colourless  oil, 
b.  p.  158 — 160°/19  mm.,  which  rapidly  loses  nitrogen  when  kept ;  the 
hydrochloride  crystallises  in  stellar  aggregates  of  needles,  m.  p.  1  23°, 
or  in  transparent  plates  of  triclinic  habit,  and  reacts  with  pyruvic 
acid,  yielding  a-m -methoxybenzylhydrazonopropionic  acid,  which  forms 
fern-like  aggregates  of  needles  or  rhombic  plates,  m.  p.  99°.  The 
benzoyl  derivative,  N2HBz*CH2,C6H4#OMe,  forms  needles,  m.  p.  99°. 
The  ra'tfroso-compound,  OMe*C6H4,UH2*N(NO),NH2,  crystallises  in 
felted  needles,  m.  p.  45 — 47°,  condenses  with  ?n-methoxybenzaldehyde 
to  form  the  previously-described  771-methoxybenzaldehydenitroso-m- 
methoxybenzylhydrazone,  and  is  converted  by  distillation  with  10% 
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sulphuric  acid  into  m -methoxybenzylazoimide,  a  colourless  liquid,  b.  p. 
134°/28  mm.,  which  differs  from  the  ortho-  and  para-isomerides  in  not 
being  hydrolysed  by  sulphuric  acid  to  hydrazoic  acid. 

Di-m-methoxybenzylamine,  NH(CH2-CH4*OMe)2,  prepared  by  re¬ 
ducing  di-wi-methoxybenzaldazine  with  zinc  dust  and  acetic  acid 
in  alcoholic  solution,  is  an  almost  colourless  liquid,  b.  p.  225°/ 
13  mm.,  and  forms  a  hydrochloride,  white  leaflets,  m.  p.  141°,  nitrate , 
needles,  m.  p.  128°,  picrate ,  yellow  platelets,  m.  p.  124°,  and  a  stable 
nitrite,  m.  p.  104°.  it  is  accompanied  by  m -methoxybenzylamine, 
OMe*C6H4*CH2,NH2,  which  forms  a  colourless  oil,  and  yields  a 
hydrochloride ,  crystallising  in  transparent  plates  or  needles,  m.  p  160°. 

[With  Karl  Traumann.] — Anisaldazine  is  reduced  by  sodium 
amalgam  and  alcohol  to  p-methoxybenzaldehyde-p-methoxybenzylhydr- 
azone.  This  crystallises  in  white  leaflets  of  a  silvery  lustre,  m.  p.  143° 
(decomp.),  and  yields  an  acetyl  derivative,  white  needles,  87°,  benzoyl 
derivative,  lustrous,  silky  needles,  m.  p.  Ill  — 112°,  a  nitroso- 
compound,  OMe,C6H4*CH.‘N*N(NO)*CH2,CfiH4,OMe,  crystallising  in 
light  yellow  leaflets,  m.  p.  106°,  and  a  picrate ,  m.  p.  90°  (decomp.). 

p-Methoxybenzylhydrazine  hydrochloride,  white  needles,  m.  p. 
194 — 195°  (decomp.),  is  obtained  by  hydrolysing  the  preceding 
hydrazone  with  hydrochloric  acid.  On  treatment  with  sodium 
hydroxide,  it  yields  an  oil,  which  after  distillation  under  diminished 
pressure  yields  p -methoxybznzylhydrazine,  together  with  the  original 
hydrazone.  With  pyruvic  acid  it  condenses  to  form  a-p-methoxy- 
benzylhydrazonopropionic  acid,  white  needles,  m.  p.  123 — 124°.  The 
dibenzoyl  derivative  crystallises  in  stout,  colourless  prisms,  m.  p.  149°  ; 
the  m^raso-derivative  in  large,  lustrous,  white  plates,  m.  p.  91°,  and 
is  converted  by  distillation  with  10%  sulphuric  acid  into  p-methoxy- 
benzylazoimide,  a  colourless,  oily  liquid,  b.  p.  126°/14  mm. 

s-Di-p-methoxybenzylhydrazine  is  obtained  by  reducing  anisaldazine 
in  alcoholic  solution  with  excess  of  sodium  amalgam.  It  crytallises 
in  colourless  leaflets  of  a  silvery  lustre,  m.  p.  71°,  and  yields  a  stable 
nitrile,  white  needles,  m.  p.  92°  (decomp.),  which  on  further  treatment 
with  nitrous  acid  is  transformed  into  p-methoxybenzaldehyde-nitroso- 
/(-methoxybenzylhydrazone ;  the  hydrochloride  forms  leaflets,  m.  p. 
236 — 237°  (decomp.);  the  acetyl  derivatives,  lustrous,  white,  inter- 
grown  platelets,  m.  p.  113°. 

When  reduced  with  zinc  and  acetic  acid  in  alcoholic  solution, 
anisaldazine  yields  di-jo-methoxybenzylamine  (di-anisylamiue),  of  which 
the  hydrochloride,  m.  p.  245°  (decomp.),  nitrate,  m.  p.  171°  (decomp.), 
and  nitrite ,  m.  p.  147°  (decomp.),  are  described  (compare  Steinhart, 
Abstr.,  1888,  51). 

[With  Leo  Frank  Guttmann.] — Piperonaldazine  monohydrochloride 
separates  from  a  solution  of  the  azine  in  concentrated  hydrochloric 
acid  in  dark  yellow  leaflets,  m.  p.  207°;  the  dihydrochloride,  prepared 
from  its  components  in  chloroform  solution,  has  m.  p.  213°,  and  readily 
loses  hydrogen  chloride;  the  sulphate,  CieH1204N2,H2S04,  has  m.  p. 
214  or  221°  (decomp.).  The  tetrabromide, 

N2Br2(CHBr*C6H3:02:CH2)2, 

forms  a  red  powder,  m.  p.  185°  (decomp.),  which  when  shaken  with 
pure  dry  acetone  yields  bromoacetone  and  piperonaldazine  dihydro - 
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bromide,  a  yellow,  crystalline  powder.  The  monohydrobromide  is 
obtained  by  incompletely  brominating  piperonaldazine  and  shaking 
the  product  with  ordinary  acetone ;  it  is  a  yellow,  crystalline  powder, 
m.  p.  216°.  The  hydrochlorides  and  hydrobromides  described  above 
are  resolved  by  water  into  their  components. 

Piperonaldehydepiperonylhydrazonje , 

ch2:o2:c6hs-ch:n-nh-ch2*c0h3:o2:ch2, 

prepared  by  reducing  the  azine  with  sodium  amalgam  and  alcohol, 
forms  fan-like  aggregates  of  white  needles  or  leaflets,  m.  p.  116° 
(decomp.)  with  previous  sintering  at  109°;  the  nitroso derivative 
crystallises  in  light  yellow  needles,  m.  p.  145°  (decomp.),  the  acetyl 
derivative  in  small,  flat  plates,  m.  p.  146°,  the  benzoyl  derivative  in 
tufts  of  very  slender  needles,  m.  p.  125°.  It  is  hydrolysed  by  dilute 
hydrochloric  acid  to  piperonylhydrazine,  CH2I02.‘C6H3*CH2*NH*NH2, 
which  was  isolated  in  the  form  of  its  hydrochloride ,  slender,  white 
needles,  m.  p.  173-5°.  The  acetyl  derivative  of  piperonylhydrazine  is 
an  oil  ;  the  picrate ,  C14H1309N5,  m.  p.  140-5 — 141°  (decomp.),  is  reddish- 
yellow,  and  crystallises  from  alcohol  in  clusters  of  yellow  needles, 
m.  p.  138-5°,  containing  one  molecule  of  the  solvent,  which  is  lost  at 
98°.  A  mixture  of  the  mono-  and  di-benzoyl  derivatives  is  produced 
by  shaking  the  hydrochloride  with  benzoyl  chloride  and  aqueous 
sodium  hydroxide. 

Piperonylsemicarbazide,  CH2I02!C6H3’CH2*N(NH2)'C<>NH2,  ob¬ 
tained  from  piperonylhydrazine  hydrochloride  and  potassium  cyanate 
in  aqueous  solution,  forms  snow-white  needles,  m.  p.  175°. 

Piperonylphenylthiosemicarbazide, 

CH2:02:C6H3-CH2-N(NH2)-CS-NHPh, 
from  phenylthiocarbimide,  crystallises  in  needles,  m.  p.  153"50. 

a-Nitroso-a.-piperonylhydrazine  forms  long,  slender  needles,  m.  p.  91°, 
condenses  with  piperonaldehyde,  yielding  piperonaldehydenitroso- 
piperonylhydrazone,  and  when  heated  with  dilute  sulphuric  acid  is 
converted  into  piperonylazoimide,  CH2^02!C6H3,CH2*N3.  The  latter 
compound  is  a  pale  yellow  oil,  b.  p.  142°/15  mm.,  which  is  decomposed 
by  30%  sulphuric  acid  into  nitrogen,  formaldehyde,  hydrazoic  acid, 
piperonaldehyde,  ammonia,  and  a  solid  base,  consisting  probably  of 
3  :  4-methylenedioxyaniline  (Rupe  and  Majewski,  Abstr.,  1901, 
i,  103). 

[With  Josef  Schmittmann.] — Piperonylhydrazine  is  a  pale  yellow, 
viscid  oil,  b.  p.  175 — 180°/ 14  mm.  It  reacts  with  ethyl  acetoacetate, 
yielding  \~piperonyl~3-methyl-b-pyrazolone, 

CMe— N 

6h2.co>n-ch*-cA:°’:ch* 

which  crystallises  in  small  needles,  m.  p.  155°,  forms  a  white  silver 
salt,  and  when  dissolved  in  acetic  acid  and  treated  with  sodium 
nitrite  is  converted  into  k-oximino-l-piperonyl-S-methyl-b-pyrazolone , 
Ci2Hn04N3.  This  crystallises  in  light  yellow,  microcrystalline  needles, 
m.  p.  161°,  and  forms  a  greenish-yellow  silver  salt. 

Z~Phenyl-\-piperonyl-b-pyrazolone ,  Cl7H1403N2,  prepared  from  piper¬ 
onylhydrazine  and  ethyl  benzoylacetate,  has  m.  p.  144 -5°,  and  yields  a 
white  silver  salt. 
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i-Oximino-S-phenyl-l-piperonyl-5-pyrazolone,  C^H1304N3,  forms  an 
intensely  red  powder,  m.  p.  162°  (decomp.);  the  silver  salt  is  yellow. 

1  -Piperonyl -  3  -  methyl- 6  -pyridazinon  e , 

CH2<CMe=N>N‘CH*‘CA:°2:CH2' 
prepared  by  heating  piperonyl  hydrazine  with  ethyl  Isevulate,  crystallises 
in  long,  colourless  needles,  m.  p.  101°.  a-Piperonylhydrazonopropionic 
acid ,  CHglOgiCgHg’CHg’NH'NICMe’COgH,  obtained  from  pyruvic 
acid,  forms  lustrous,  colourless  leaflets,  m.  p.  143°.  When  reduced 
with  excess  of  sodium  amalgam  and  alcohol,  piperonaldazine  yields 
s -dipiper  07iylhydrazme,  N2H2(CH2,C6H3I02iCH2)2,  which  crystallises  in 
yellow  leaflets,  m.  p.  88°,  and  when  heated  in  alcoholic  solution  with 
mercuric  oxide  is  converted  into  piperonaldehydepiperonylhydrazone. 
The  hydrazine  forms  a  hydrochloride,  m.  p.  223°,  a  diacetyl  derivative, 
m.  p.  138°,  dibenzoyl  derivative,  crystallising  in  yellow  leaflets, 
m.  p.  98°,  and  a  dinitroso-de rivative,  which  crystallises  in  white 
leaflets,  m.  p.  95°  (decomp.),  and  when  warmed  in  alcoholic  solution 
yields  piperonaldehydenitrosopiperoDylhydrazone. 

[With  Hermann  Pauli.] — Di-o-clilorobenzaldazine  tetrabromide, 
N2Br2(CHBr*C6H4Cl)2, 

prepared  from  its  components  in  carbon  tetrachloride  solution,  is  an 
amorphous,  red  substance,  m.  p.  172 — 175°  (decomp.). 

[With  Ernst  Boetzelen.]— a-Naphthaldazine  has  m.  p.  156°,  and 
yields  a  tetrabromide,  which  crystallises  in  lustrous,  golden-yellow, 
asbestos-like  needles,  id.  p.  170 — 172°,  and  is  converted  by  acetone 
into  a-naphthaldazine  dihydrobromide,  C22Hlf)N2,2HBr,  bromoacetone 
being  produced  simultaneously. 

[With  Ernst  Haager.] — It  has  been  shown  by  Pascal  and  Hormand 
(this  vol.,  i,  147)  that  aromatic  aldazines  are  decomposed  by  heat, 
giving  stilbenes,  and  that  the  yield  of  the  latter  diminishes  as  the 
molecular  weight  of  the  azine  increases. 

This  conclusion  has  been  confirmed  from  the  behaviour  of  di-2  :  4- 
dimethylbenzaldazine,  which  decomposes  when  heated  at  260 — 370°, 
yielding  considerable  quantities  of  i^-cumene,  2  : 4-dimethylbenzouitrile, 
and  ammonia,  but  only  a  very  small  amount  of  tetramethylstilbene. 

F.  B. 

Quinazolines.  XXXI.  Action  of  Methyl  and  Ethyl  Iodides 
on  Dihydro  4  quinazolones.  Marston  T.  Bogert  and  George 
A.  Geiger  ( J .  Amer.  Chem.  Soc.,  1912,  34,  683 — 693). — In  con¬ 
tinuation  of  work  on  the  4-dihydroquinazolones  (this  vol.,  i,  393, 
395,  and  earlier  abstracts),  a  study  has  been  made  of  their  behaviour 
towards  methyl  and  ethyl  iodides,  and  the  following  results  have  been 
obtained. 

4-Dihydroquiuazolones  do  not  combine  readily  with  alkyl  iodides 
except  under  pressure  and  at  temperatures  of  110°  or  more.  The 
iodide  attaches  itself  to  the  nitrogen  atom  in  the  1-position  and  not 
to  that  in  the  3-position.  The  ethiodides  usually  have  lower  m.  p.’s, 
and  are  more  soluble  in  water  or  methyl  alcohol  than  the  corre¬ 
sponding  methiodides.  6-Nitro-4-dihydroquinazolones  cannot  generally 
be  made  to  unite  with  methyl  or  ethyl  iodide.  The  alkyl  iodide 
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additive  products  usually  have  high  m.  p.’s,  and  when  heated  further 
evolve  the  alkyl  iodide. 

By  the  action  of  methyl  iodide  on  4-dihydroquinazolone,  3-methyl- 
3  : 4-dihydroquinazolone,  or  4-methoxyquinazoIine,  the  same  product, 

^  ^  ^NMeliCH 

3-methyl-3  :  4-dihydroquinazolone  methiodide,  UgH^^^ _ NMe’ m’ 


274°  (corr.),  is  obtained  in  each  case;  this  compound  was  first  prepared 
by  Knape  (Abstr.,  1891,  909).  Ethyl  iodide  reacts  with  4-methoxy- 
quinazoline  to  form  a  substance,  m.  p.  249°  (uncorr.),  which  has  not  yet 
been  identified. 


The  following  additive  compounds  are  described :  2-Methyl-\- 
dihydroquinazolone  methiodide,  m.  p.  220°  (uncorr.);  3-methyl -4- 
dihydroquinazolone  ethiodide,  m.  p.  230°  (decomp.)  ;  2  :  3-dimethyl-k- 
dihydroquinazolone  methiodide,  m.  p.  245°  (corr.),  and  ethiodide,  m.  p. 
242°  (corr.) ;  3-ethyl-^- dihydroquinazolone  methiodide,  m.  p.  258° 
(decomp.),  and  ethiodide,  m.  p.  181°  (corr.)  ;  2-methyl-3-ethyl-A-dihydro- 
quinazolone  methiodide ,  m.  p.  220°  (decomp.),  and  ethiodide,  m.  p. 
177°  (corr.) ;  3-benzyl-k-dihydroquinazolone  methiodide,  m.  p.  188° 
(corr.);  3-phenyl-2-methylA-dihydroquinazolone  methiodide,  m.  p.  243° 
(decomp.),  and  ethiodide,  m.  p.  244°  (corr.).  3-p-Tolyl-2-methylA- 
dihydroquinazolone  methiodide  has  m.  p.  234*5°  (decomp.),  and  the 
methiodides  of  3-jo-anisyl-,  3-p-phenetyl-,  3-a-  and  3-/?-naphthyl-2- 
methyl-4-dihydroquinazolone  melt  and  decompose  at  231 ’5°,  221°,  235°, 
and  238°  respectively. 

Attempts  to  methylate  the  amino-group  of  3-amino-2-methyl-4- 
dihydroquinazolone  with  methyl  iodide  or  sulphate  in  presence  of  alkali 
hydroxide  were  not  successful,  but  by  the  action  of  methyl  iodide  alone, 
a  methiodide,  m.  p.  201°  (decomp.),  was  obtained. 

2-Styryl-4-dihydroquinazolones  add  methyl  iodide  more  easily  than 
ethyl  iodide.  3-Phenyl-,  3-y>-anisyl-,  3-p-phenetyl-,  and  3-a-naphthyl- 
2-styryl-4-dihydroquinazolones  do  not  unite  with  methyl  iodide  when 
heated  with  it  for  ten  hours  at  150°.  2- Styryl- ^.-dihydroquinazolone 

methiodide  has  m.  p.  235°  (corr.),  and  when  treated  with  silver 
nitrate  is  converted  into  the  corresponding  methyl  nitrate  compound, 
m.  p.  177°  (decomp.).  2-StyrylA-dihydroquinazolone  ethiodide  has 
m.  p.  217 — 218°  (uncorr.) ;  2-styryl-3-methylA-dihydroquinazolone 
methiodide,  m.  p,  214°  (decomp.) ;  2-styryl-3 -ethyl- 4- dihydroquinazolone 
methiodide,  m.  p.  207*5°  (uncorr.) ;  3 -p-tolyl-2- styryl A-dihydroquin- 
azolone,  m.  p.  219*5°  (decomp.);  6-nitro-3-methylA- dihydroquinazolone 
methiodide,  m.  p.  228*5°  (corr.)  ;  2-phenylbutadienylA-dihydroquinazo- 
lone  methiodide,  m.  p.  232*5°  (corr.);  and  2-p-hydroxy-m.-methoxystyryl- 
A-dihydroquinazolone  methiodide,  m.  p.  223 — 225°  (uncorr.).  E.  G. 


Benzoylcyanamide  and  a  Synthesis  of  Benzoylenecarbamide 
(Diketotetrahydroquinazoline)  from  o-Nitrobenzoylcyanamide. 
Otto  Diels  and  Alfred  Wagner  (Ber,  1912,  45,  874 — 883). —  Benzoyl¬ 
cyanamide  is  easily  prepared  by  shaking  cyanamide  with  benzoyl 
chloride  and  sodium  hydroxide;  it  has  m.  p.  141 — 142°  (corr.).  By 
the  action  of  chlorine  on  it,  chlorobenzoylearbamide  (Chattaway  and 
Wiinsch,  Trans,  1909,  95,  129)  is  obtained.  When  this  is  treated  in 
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the  cold  with  dilute  sodium  hydroxide,  hydrogen  chloride  is  eliminated 
and  a  well  characterised  compound ,  C8Hc02N2,  is  obtained  crystallising 
in  platelets  or  needles,  m.  p.  141°,  which  perhaps  has  the  constitution 
CO 

COPh*N<^jj.  It  unites  with  phenylcarbimide  to  form  a  compound , 
C15Hu03N3,  m.  p.  150°. 

SiS’Di-o-nitrodibenzoylcarbamide,  N  H2  •  CO  N  ( CO  C6H4  *N02)2,  from 
cyanamide,  pyridine,  and  o-nitrobenzoyl  chloride,  crystallises  in  rods 
and  rectangular  platelets,  m.  p.  200°  (corr.).  On  oxidation  with 
hydrogen  peroxide  in  alkaline  solution,  one  acyl  group  is  eliminated 
and  o  -nitrobenzylcarbamide  obtained.  This  is  more  conveniently 
prepared  by  the  action  of  o-nitrobenzoyl  chloride  on  carbamide  ;  it 
crystallises  in  well  formed  yellow  needles,  m.  p.  237°  (corr.,  decomp.). 

On  reduction,  o-aminobenzoylcarbamide,  NH  2  •  C6H4*  CO  NH  •  CO  N II2, 
is  obtained  ;  it  crystallises  in  small,  brown  needles,  which  on  heating  at 
200°  are  converted  quantitatively  into  diketotetrahydroquincizoline, 

QQ _ 

CcH4<^  H  This  separates  in  beautiful  colourless  crystals, 
:N  H  •  C  O 

m.  p.  356°  (corr.).  Its  solutions  in  concentrated  sulphuric  acid  and  in 
dilute  alkalis  fluoresce  with  a  bluish-violet  ground  tone.  E.  F.  A. 

Preparation  of  Nitrated  Derivatives  of  Indigo  tin.  Badische 
Anilin-  <fc  Soda-Fabrik  (D.B.-P.  242149). — Nitro-derivatives  of 
indigotin  are  readily  prepared  by  nitrating  indigotin  in  the  complete 
absence  of  water.  Indigotin  (13  parts)  is  added  to  a  mixture  of 
concentrated  sulphuric  acid  (50  parts)  with  fuming  acid  (100  parts), 
and  6-3  parts  of  nitric  acid  (100%)  mixed  with  concentrated  sulphuric 
acid  slowly  dropped  in  at  a  temperature  of  -  5°  to  -  10°.  The  nitroindi- 
gotin  prepared  under  these  conditions  forms  a  glistening,  brown  powder, 
and  by  increasing  the  proportion  of  nitric  acid  more  highly  nitrated 
indigotins  are  obtained. 

The  nitration  of  2  :  1-naphthylindigotin,  5  : 5'-dibromoindigotin, 
dehydroindigotin  acetate,  and  5  : 5'-dibromodehydroindigotin  acetate  is 
also  considered  in  the  original,  and  the  products  are  stated  to  reduce 
readily  to  the  corresponding  primary  diazotisable  amines. 

F.  M.  G.  M. 

Preparation  of  Indophenol  Condensation  Products  and 
their  Leuco-derivatives  from  Carbazolecarboxylic  Acids. 

Leopold  Cassella  &  Co.  (D.B.-P.  241899. 
Compare  Abstr.,  1911,  i,  488).  — When 
carbazolecarboxylic  acid  is  condensed  with 
jp-nitrosophenol  in  concentrated  sulphuric 
acid  solution,  a  product  (annexed  formula) 
is  obtained  in  the  form  of  a  blue  powder. 

Ethyl  carbazolecarboxylate  crystallises  from  ether  in  glistening 
prisms,  and  forms  a  product  with  ^-nitrosophenol.  F.  M.  G.  M. 

Preparation  of  Indophenol  Condensation  Products  from 
Perimidine  and  its  Derivatives.  Actien  Gesellschaft 
fur  Anilin  Fabrikation  (D.B.-P.  243545). — It  is  found  that 
perimidine  and  its  derivatives  are  readily  converted  into  indophenols 
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by  condensation  with  aminophenols  in  the  presence  of  an  oxidising 
agent,  or  by  condensation  with  £>-benzoquinonechloroimide. 

When  2-methylperimidine  (18'2  parts)  and  2  : 6-dichloro-p-amino- 
phenol  hydrochloride  (21  parte)  are  heated  at  40°  in  dilute  acetic  acid 
with  sodium  dichromate,  the  product  separates  as  a  dark  crystalline 
powder  with  a  metallic  lustre,  whilst  the  compound  from  perimidine 
and  jp-benzoquinonechloroimide  forms  a  reddish-violet  mass.  These 
compounds  dissolve  in  alkali  hydroxides  with  a  blue  coloration. 

F.  M.  G.  M. 


“  Thionylindigo.”  M.  Claasz  ( Ber .,  1912,  45,  1015 — 1032). — 
The  suggestion  is  advanced  that  the  colour  of  indigotin  is  due,  not  to 
the-chromophore,  COCIOCO,  but  to  an  orthoquinonoid  configuration, 

NH 

i  ' 

indigotin  containing,  therefore,  the  group  C6H4/  C 


*8- 


Cl.  In  order 


to  test  the  theory,  it  is  necessary  to  prepare  an  “  indigo  ”  in  which  the 
carbonyl  groups  are  replaced  by  groups  which  are  not  chromophores  and 
yet  are  capable  of  tautomeric  change.  The  thionyl  group  has  been 
selected,  because  a  comparison  of  the  three  yellow  substances,  benzil, 
anthraquinone,  and  acridone,  with  the  three  colourless  substances, 
diphenyl  disulphoxide,  cyclic  diphenyl  disulphoxide,  and  diphenylamine 
sulphoxide  respectively,  shows  that  the  thionyl  group  is  devoid  of  chromo- 
phoric  character.  Were  the  colour  of  indigotin  due  to  the  chromophore 
COCIC*CO,  it  is  to  bo  expected,  therefore,  that  “thionylindigo,” 

C6H4<_^>o:c<.^>06H4,  will  be  much  less  intensely  coloured. 

The  substance,  however,  has  a  deep  bluish-black  colour.  Consequently 
a  quinonoid  structure  is  claimed  for  indigotin  and  for  “  thionylindigo,” 
although  it  has  not  been  decided  whether  one  or  two  such  groups  are 
present  in  these  molecules. 

“  Thionylindigo  ”  has  been  obtained  by  the  fusion  of  phenylglycine- 
o-sulphinic  acid  with  potassium  hydroxide,  whilst  its  synthesis  has 
been  effected  in  the  following  way.  o-Aminophenyi  mercaptan  hydro¬ 
chloride,  disolved  in  water  covered  with  ether,  reacts  with  40% 

formaldehyde  to  form  benzolhiazoline,  C6H4<C^^^>CH2,  b.  p.  270°,  a 

yellow  oil,  an  ethereal  solution  of  which  reacts  with  1%  iodine  in 
aqueous  potassium  iodide  in  the  presence  of  a  concentrated  solution  of 
sodium  hydrogen  carbonate  to  yield  “  benzothiazolinesulphine  iodide 

C6H4<l:^>CH.  The  latter  is  a  brown  powder,  which  in  glacial 


acetic  acid  reacts  with  hydrogen  peroxide  to  form  “  thionylindigo  ” 
hydriodide,  C14H10O2lN2S2,HI,  from  which  alkalis  liberate  “  thionyl- 
NH 

indigo,”  C6H4f  9  \c:C<™>C6H4  or 


lV' 
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This  substance  yields  with  alkaline  sodium  hyposulphite  a  brown  vat, 
which  has  very  little  affinity  for  the  fibre,  and  is  not  re-oxidised  by  air, 
but  is  re-converted  into  “  thionylindigo  ”  by  dilute  hydrogen  peroxide. 

The  following  compounds  have  been  obtained  in  the  course  of 
experiments  to  prepare  “  thionylindigo  ”  by  other  methods.  o-Nitro- 
phenyl  methyl  sulphide  yields  k-bromo-2-nitrophenyl  methyl  sulphide, 
NO2-C0H3Br-SMe, 

m.  p.  130 — 131°,  yellow  needles,  by  bromination  in  hot  acetic  acid,  and 
is  converted  into  o -nitrophenylmethylsulphone,  N02‘C6H4*S00Me,  m.  p. 
106°,  colourless  plates,  by  oxidation  in  hot  glacial  acetic  acid  by 
hydrogen  peroxide.  The  bromination  of  o-nitrophenylthiolacetic  acid 
in  hot  glacial  acetic  acid  yields  o  -nitrophenyldibromomethyl- 
sulphoxide,  N02*C6H4*SOCHBr2,  m.  p.  141°,  colourless  needles.  The 
sulphoxide  is  not  oxidised  by  hydrogen  peroxide  to  the  corresponding 
sulphone ,  N02*C6H4,S02*CHBr2,  m.  p.  138°,  colourless  prisms,  which  is 
obtained,  however,  by  the  bromination  of  o-nitrophenylsulphoneacetic 
acid.  o-Nitrophenylmethylsulphone  is  reduced  to  o -arninophenyl- 
methyhulphone,  NH2,C6H4,S02Me,  m.  p.  85 — 92°,  to  o -azoxyphenyl- 

/°\ 

methylsulphone,  S02Me*C6H4*N - N*C6H4*S02Me,  m.  p.  222°,  yellow 

leaflets,  by  zinc  dust  and  hot  90%  acetic  acid,  and  to  o-hydroxylamino- 
phenylmethyhulphone ,  0H-NH*C6H4*S02Me,  by  zinc  dust  and  40% 
acetic  acid  in  the  cold  ;  the  last  substance  yields  the  two  preceding  by 
autoreduction  and  autoxidation.  When  a  boiling  alcoholic  solution  of 
di-o-nitrophenyl  disulphide  is  treated  with  sodium  sulphide  and  sodium 
hydroxide  and  the  clear  filtrate  reacts  with  ethylene  dibromide, 
o -nitrophenylsulphuran,  N02*C(iH4*S*CH2,CH2*S,C6H4*]SI02,  m.  p. 
206 — 208°,  yellow  crystals,  is  obtained,  which  is  oxidised  in  hot  glacial 
acetic  acid  by  hydrogen  peroxide  to  di-o-nitrophenylsulphonylethane, 
C2H4(S02,C6H4*N02)2,  m.  p.  258°,  colourless  needles.  The  latter  is 
reduced  to  di-o-aminophenylsulphonylethane,  in.  p.  155 — 158°,  by  zinc 
dust  and  hot  50%  acetic  acid. 

An  alcoholic  solution  of  sodium  o-nitrophenyl  mercaptide  reacts  with 
ethyl  chloroacetate  at  60°  to  form  ethyl  o-nitrophenylthiolacetate, 
N02-C6H4-S*CH2-C02Et, 

m.  p.  46 — 48°,  brown  needles,  which  in  glacial  acetic  acid  is  oxidised 
by  hydrogen  peroxide  to  ethyl  o-nitrophenylsulphoxidoacetate, 
N02-C6H4-S0-CH2-C02Et, 

m.  p.  75 — 78°,  or  to  ethyl  o-nitrophenyl sulphoneacetate, 
N02-C6H4-S02-CH2*C02Et, 

m.  p.  55 — 57°,  according  to  the  experimental  conditions ;  the  latter  is 
converted  into  di-o-nitrophenyl  disulphide  by  alcoholic  ammonium 
sulphide.  C.  S. 

Hydrazine  Derivatives  of  Pyridinecarboxylic  Acids.  Hans 
Meyer  and  Josef  Mally  ( Monatsh .,  1912,  33,  393 — 414). — The 
condensation  products  of  hydrazine  hydrate  with  the  esters  of  the  three 
pyridinemonocarboxylic  acids,  of  dipicolinic,  quinolinic  and  cincho- 
meronic  acids  have  been  investigated.  In  general,  the  compounds  are 
readily  prepared  and  are  crystalline  when  pure  materials  are 
employed.  The  use  of  crude  material  leads  to  unsatisfactory  results. 
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Picolinic  hydrazide  was  obtained  in  colourless  needles,  m.  p.  100°, 
by  warming  ethyl  picolinate  with  hydrazine  hydrate.  It  condenses 
readily  with  aldehydes;  thus  benzylidenepicolinic  hydrazide ,  m.  p.  108°, 
vanillylidenepicolinic hydrazide,  m.  p.  208 — 209°,  and  o-chlorobenzylidene- 
picolinic  hydrazide ,  m.  p.  147°,  were  isolated.  When  picolinic  hydrazide 
is  treated  with  hydrochloric  acid  and  sodium  nitrite,  the  very  volatile 
picolinazoimide  is  obtained,  which  passes  into  the  corresponding  urethane, 
m.  p.  102 — 103°,  when  its  alcoholic  solution  is  boiled.  The  latter 
substance  is  slowly  hydrolysed  by  boiling  fuming  hydrochloric  acid 
with  the  formation  of  the  hydrochloride  of  2-aminopyridine,  which  was 
identified  by  means  of  its  platinichloride. 

The  hydrazide  and  benzylidenehydrazide  of  nicotinic  acid  have  been 
described  by  Curtius  and  Mohr  (Abstr,,  1899,  i,  73).  o-Chloro- 
benzylidenenicotinic  hydrazide  has  m.  p.  160 — 161°.  Vanillylidenenico- 
tinic  hydrazide ,  m.  p.  126 — 127°, yieldsayellow, crystalline  hydrochloride, 
m.  p.  241 — 243°  (decomp.). 

Ethyl  isonicotinate,  when  similarly  treated,  yielded  iso  nicotinic 
hydrazide,  m.  p.  163°,  which  combined  with  two  molecules  of  hydro¬ 
chloric  acid,  forming  a  hydrochloride,  m.  p.  above  300°.  Poor  yields 
of  the  volatile  azoimide  were  obtained  when  the  hydrazide  was  acted 
on  by  sodium  nitrite  and  hydrochloric  acid.  Benzylidemisonicotinic 
hydrazide,  vanillylidenei&onicotinic  hydrazide,  m.  p.  218°,  and  o-chloro- 
benzylidenei&onicotinic  hydrazide ,  m.  p.  214°,  were  prepared. 

From  dipicolinic  acid  (measurement  of  the  rhombic  crystals  of 
which  gave  a:b  :c  =  0‘7221  1  :  l-2866),  the  following  series  of  deriv¬ 
atives  was  obtained :  dipicolinic  dihydrazide,  m.  p.  280° ;  dibenzyl- 
idinedipicolinic  dihydrazide,  m.  p.  297 — 298°;  divanillylidenedi- 
picolinic  dihydrazide,  m.  p.  269 — 270°;  di-o-chlorobenzylidinedipicolinic 
dihydrazide,  m.  p.  356 — 357°.  Treatment  with  sodium  nitrite  and  cold 
hydrochloric  acid  transformed  dipicolinic  dihydrazide  into  the  com¬ 
paratively  stable  dipicolinic  diazoimide,  m.  p.  110 — 111°,  which  yielded 
the  corresponding  diurethane,  m.  p.  127°,  when  its  alcoholiic  solution 
was  boiled.  Mineral  acids  react  very  slowly  with  this  compound  ;  on 
the  other  hand,  boiling  alcoholic  potash  transforms  it  readily  into 
2  :  Q-diaminopyridine,  m.  p.  180°. 

The  following  derivatives  of  quinolinic  acid  were  similarly  prepared : 
quinolinic  dihydrazide,  m.  p.  224°;  dibenzylidenequinolinic  dihydrazide, 
m.  p.  160°;  di-o-chlorobenzylidenequinolinic  dihydrazide ,  m.  p.  210 — 211°  ; 
divanillylidinequinolinic  hydrazide,  m.  p.  252°  (decomp.). 

Methyl  cinchomeronate  under  similar  treatment  yielded  un¬ 
expectedly  the  hydrazine  salt  of  hydrazidocinchomeronic  acid,  from 
which  the  free  acid ,  C7H703N3,  was  readily  isolated.  Either  of  these 
substances,  if  heated  at  365 — 570°,  passes  into  the  cyclic  hydrazide  of 
cinchomeronic  acid  (I),  m.  p.  365°.  Blumenfeld  (Abstr.,  1896,  i,  60) 
proposed  the  same  formula  for  a  substance  which  he  obtained  by  the 
action  of  potassium  hypobromite  on  cinchomeronic  diamide.  The  two 
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substances  are  not  identical.  The  one  isolated  by  Blumenfeld  has 
probably  the  isomeric  composition  (II). 

The  action  of  phenylhydrazine  on  the  esters  of  the  pyridine- 
carboxylic  acids  was  also  studied.  Ethyl  picolinate  and  methyl 
dipicolinate,  when  boiled  with  phenylhydrazine,  yielded  picolinic 
phenylhy  dr  azide,  m.  p.  184 — 185°,  and  dipicolinic  diphenylhydrazide , 
m.  p.  244°,  respectively.  Esters  of  nicotinic  and  isonicotinic  acids 
yielded  only  traces  of  phenylhydrazides.  H.  W. 

Preparation  of  Readily  Soluble  Double  Compounds  from  Di- 
alkylaminodimethylphenylpyrazolone,  Caffeine,  and  Aromatic 
Acids.  Chemische  Werke  vorm.  Heinrich  Byk  (D.R.-P.  243069).— 
The  following  compounds  which  are  readily  soluble  in  water  and  of 
therapeutic  value  are  obtained  by  heating  together  molecular  pro¬ 
portions  of  the  components  in  aqueous  or  alcoholic  solution  (or  by 
fusing  them  together  in  the  absence  of  solvents),  and  subsequently 
evaporating  to  dryness  at  a  low  temperature,  or  in  a  vacuum.  (1)  The 
compound  from  dimethylaminodimethylphenylpyrazolone  (235  parts), 
caffeine  (212  parts),  and  salicylic  acid  (138  parts) ;  also  a  compound  (2) 
when  the  salicylic  acid  is  replaced  by  benzoic  acid,  and  a  compound 
(3)  when  replaced  by  phthalic  acid.  E.  M.  G.  M. 

Preparation  of  Derivatives  of  4-Methylamino-l-phenyl  2 :  3- 
dimethyl-5-pyrazolone.  Farbwerke  vorm.  Meister,  Lucius  & 
Bruning  (D.R.-P.  243197.  Compare  Abstr.,  1910,  i,  78,  340). — The 
therapeutically  active  isovaleryl  derivatives  of  4-methylamino-l-phenyl- 
2  : 3-dimethyl-5-pyrazolone  can  be  prepared  by  the  action  of  either 
isovaleryl  chloride,  or  isovaleric  acid,  or  anhydride,  on  the  foregoing 
compound,  or  by  the  methylation  of  4-isovalerylamino-l-phenyl-2  : 3- 
dimethyl-5-pyrazolone. 

4-iso Valerylmethylamino-1  -phenyl-2  :  d-dimethyl-5-pyrazolone  forms 
colourless  crystals,  m.  p.  89 — 91°. 

4-Formylmethylamino-l-phenyl-2  :  3-dimethyl-5-pyrcizolone  has  m.  p. 
107 — 108°,  and  can  be  employed  for  the  preparation  of  formylamino- 
antipyrine,  m.  p.  189°  (Abstr.,  1897,  i,  112).  F.  M.  G.  M. 

Preparation  of  Condensation  Products  in  the  Pyridine, 
Quinoline,  i»oQuinoline,  and  Acridine  Series.  A.  Kaufmann 
(D.R.-P.  243078). — When  cyclic  ammonium  bases  containing  a  methyl 
group  in  the  a-  or  y-position  to  the  ring  nitrogen  atom  are  heated  with 
the  £>-nitroso-derivatives  of  tertiary  aromatic  amines  in  the  presence  of 
an  alkaline  condensing  agent  (such  as  piperidine,  sodium,  or  potassium 
carbonate),  they  yield  compounds  which  are  readily  hydrolysed  to 
CH'N*C  H  *NMe  ^urn^s^  an  aldehyde  and  a  primary  amine. 

I  6  4  2  \0 -p- Dimethylaminophenylazomelhinacri- 

dine  (annexed  formula),  red  crystals,  m.  p. 
Ill  |  242 — 245°,  was  prepared  by  fusing  jo-nitroso- 

dimethylaniline  with  10-methylacridine  at 
100 — 120°;  on  hydrolysis  it  furnishes 
/>-aminodimethylaniline  and  10-acridylaldehyde. 
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2-p-Dimethylaminophenylazomethinequinoline  ethiodide  (annexed 

formula),  green  needles,  m.  p.  200° 
(approx,  decomp.),  was  obtained  in  a 
similar  manner  from  2-methyIquinoline 
ethiodide  in  alcoholic  solution  containing 
piperidine.  F.  M.  G.  M. 


!CH:N-C6H4-NMe2 


ISEtl 


Preparation  of  3: 6-Diamino-10-alkylacridinium  Compounds. 

Leopold  Cassella  &  Co.  (D.B.-P.  243085). — It  is  found  that 

3  : 6-diaminoacridine  (Abstr.,  1911,  i,  504) 
is  readily  acylated,  and  the  ring  nitrogen 
atom  subsequently  alkylated  to  yield  (after 
hydrolysis)  compounds  of  annexed  general 
formula,  where  R,  =  CH3,  C2H5,  C3G7,  or 
C6H5CH2,  and  R1  =  C1,  S04H,  or  NU3. 

3 : 6- Diamino-1  Q-melhylacridinium  chloride, 
red  needles,  was  prepared  in  nitrobenzene 
solution  by  the  action  of  methyl  jo-toluenesulphonate  on  the  acylated 
base,  followed  by  hydrolysis.  This  compound  has  a  marked  trypano¬ 
cidal  reaction,  1  c.c.  of  a  solution  of  one  gram  in  5000 — 5500  c.c. 
water  being  effective  in  the  case  of  an  infected  mouse. 

F.  M.  G.  M. 


OH 


Derivatives  of  Azobenzene.  Otto  N.  Witt  and  Eduard 
Kopetschni  ( Ber .,  1912,  46,  1134 — 1154). — The  oxidation  of  ^-nitro- 
aniline  in  dilute  sulphuric  acid  by  ammonium  persulphate  at  40 — 45° 
yields  a  mixture  of  di-p-nitroazobenzene  and  di  jt?-nitroazoxy benzene, 
together  with  a  little  p-dinitrobenzene.  (The  lasD  substance  becomes 
the  chief  product,  75 — 77%,  of  the  reaction  when  j»-nitroaniline  in 
concentrated  sulphuric  acid  is  slowly  added  to  warm  aqueous 
ammonium  persulphate,  o-  Dinitrobenzene  can  be  obtained  from 
o-nitroaniline  by  a  similar  process.)  The  reduction  of  the  preceding 
mixture  by  44%  sodium  hydrosulphide  in  warm  aqueous  alcoholic 
solution  yields  di-^-aminoazobenzene  (“  diphenine  ”),  the  diacetyl 
derivative,  m.  p.  295 — 296°,  pale  yellow  crystals,  of  which  crystallises 
from  acetic  acid  in  yellow  prisms  containing  2CH3*C02EL,  and  does  not 
experience  the  semidioe  transformation  by  treatment  with  alcoholic 
stannous  chloride,  but  yields  acetyl-jo-phenylenediamine. 

Di-/>-nitrohydrazobenzene  is  formed  as  an  intermediate  product  in  the 
preceding  preparation  of  di-/>-aminoazobenzeue.  The  paradoxical  fact 
that  the  nitrated  hydrazo-compound  is  converted  into  an  aminoazo- 
compound  in  the  presence  of  a  mild  reducing  agent  is  the  cause  of  the 
present  investigation. 

The  authors  confirm  many  of  Green  and  Bearder’s  statements 
(Trans.,  1911,  99,  1960)  regarding  di-jo-nitrohydrazobenzene.  It  is 
obtained  best  by  reducing  with  aqueous  ammonium  hydrosulphide  an 
acetone  solution  of  dinitroazoxybenzene,  or  of  the  above-mentioned 
mixture  of  dinitroazoxybenzene  and  dinitroazobenzene.  The  substance 
is  characterised  by  its  extraordinarily  labile  nature,  undergoing  intra- 
and  extra-molecular  changes,  whereby  decomposition  and  condensation 
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products  of  very  varied  character  are  formed  by  the  attack  of  different 
reagents.  When  heated  in  aqueous  acetone  on  the  water-bath  with 
50%  potassium  hydroxide  and  methyl  sulphate,  di-p-nitrohydrazo- 
benzene  yields  p- nitro-p'-methoxymethylami  noazobenzene , 
0Me-NMe*06H4-N:N*C6H4-N02. 

m.  p.  ISO'S0,  garnet-red  needles  with  a  bluish-violet  shimmer,  p- 
nitro-p'-methylaminoazobenzen e,  N02,CcH4*lSKN‘C6H4,]S!HMe,  m.  p. 
206 — 207°  ( acetyl  derivative,  m.  p.  Iy4 — 195°,  orange-red  needles), 
di-jp-nitroazobenzene,  and  the  dimethyl  ether  of  di-jp-nitrohydrazo- 
benzene,  N02*C6H4*NMe,NMe,C6H4*N02,  m.  p.  177°,  citron-yellow 
crystals.  The  last  substance,  which  is  the  chief  product  of  the 
reaction,  is  converted  into  jp-nitromethylaniline  by  sodium  hydro- 
sulphide,  and  yields,  by  treatment  with  60 — 70%  sulphuric  acid,  an 
emerald-green  solution  which  rapidly  decomposes,  formaldehyde,  di -p- 
nitroazobenzene,  and  jp-nitromethylaniliae  sulphate  being  formed. 

When  heated  in  alcoholic  solution  for  seven  hours  at  170°  in  the 
absence  of  air,  di-jp-nitrohydrazobenzene  yields  di-/?-nitroazobenzene, 
jp-nitroaniline,  ^/-nitroaminoazobenzene,  and  bisnitrobenzeneazo-azo- 
benzene,  m.  p.  294°  (Green  and  Bearder  give  m.  p.  285 — 286°  [foe.  ci<.]). 
The  last  substance  is  converted  by  boiling  aqueous  alcoholic  sodium 
hydrosulphide  into  bisaminobenzeneazohydrazobenzene, 
N2H2(C6H4-N2*C6k4-NH2)2, 

golden  leaflets,  which  forms  a  sparingly  soluble,  violet  hydrochloride,  is 
converted  into  di-p-aminoazobenzene  by  boiling  alcoholic  ammonium 
hydrosulphide,  and  is  oxidised  in  alcoholic  solution  by  mercuric  oxide 
to  bisaminobenze,neazo-azobenzene , 

NH2-C6H4-N2-C6H4-N2*C6H4-N2-C6H4*NH2, 
garnet-red  crystals,  m.  p.  294°,  blackening  at  about  280°.  This  base, 
which  is  produced  in  quantity  by  the  reaction  of  di-jp-nitrohydrazo- 
benzene  and  sodium  sulphide  in  boiling  90%  alcohol,  forms  a  brown 
hydrochloride  and  an  orange-red  acetyl  derivative,  m.  p.  361°,  yields 
bisaminobenzeneazohydrazobenzene  by  reduction  in  sodium  hydro¬ 
sulphide,  and  can  also  be  prepared  by  the  reduction  of  p'-nitroamioo- 
azobenzene  by  alcoholic  sodium  sulphide. 

When  warmed  with  concentrated  sulphuric  acid,  di-jp-nitrohydr- 
azobenzene  is  converted,  half  into  di-jp-nitroazobenzene,  and  half  into 
p-uitroaniline.  When  boiled,  or  heated  at  105°  under  pressure,  with 
alcohol  and  concentrated  hydrochloric  acid,  di-jp-nitrohydrazobenzene 
yields  di-p-nitroazobenzene  and  an  unstable,  red  substance,  which  is 
presumably  p-nitro-p'-hydroxylaminoazobenzene, 

N02-C6H4-N2-C6hf4-NH-0H, 

since  it  yields  the  above-mentioned  /?-nitro-jp'-inethoxymethylamino- 
azobenzene  by  methylation. 

It  will  be  seen  from  the  preceding  transformations  that  di-jp-nitro- 
hydrazobenzene  exbibits  the  typical  behaviour  of  a  hydrazo-compound. 
Its  peculiar  behaviour  is  due  to  the  mobility  of  the  hydrogen  atoms 
of  the  hydrazo-group.  These  hydrogen  atoms  are  easily  removed 
(whereby  dinitroazobenzene  is  produced),  and  are  then  available  either 
for  the  reduction  of  one  or  both  nitro-groups  to  hydroxylamino-  or 
amino-groups,  or  for  fission  of  the  azo-linking,  whereby  primary 
amines  are  produced.  The  conversion  of  dinitrohydrazobenzene  into 
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diaminoazobenzene  in  the  presence  of  mild  reducing  agents  is  hereby 
explained.  C.  S. 

Heat  Coagulation  of  Proteins.  Harriette  Chick  and 
Charles  J.  Martin  {Brit.  Assoc.  Report,  1911,  281 — 286). — Compare 
Abstr.,  1911,  i,  822.  C.  H.  D. 

The  Refractive  Indices  of  Solutions  of  Certain  Proteins. 
VII.  Salmine.  T.  Brailsford  Robertson  ( J .  Biol.  Chem.,  1912, 
11,  307 — 312). — The  value  of  a  (change  in  the  refractive  index  of  the 
solvent  due  to  1%  of  the  protein)  for  salmine  chloride  and  sulphate  is 
identical  within  the  experimental  error,  and  =  0  00172  +  0*00009. 

W.  D.  H. 


Direct  Production  of  Carbamide  from  Proteins  during 
Oxidation  or  Hydrolysis.  Robert  Fosse  ( Gompt .  rend.,  1912,  154, 
1187 — 1188). — Bechamp  (1856)  stated  that  carbamide  was  formed 
during  the  oxidation  of  proteins  by  potassium  permanganate,  but  his 
conclusions  were  controverted  by  Staedeler,  Kolbe,  and  others.  The 
following  experiment,  however,  places  the  production  of  carbamide 
beyond  doubt.  Five  grams  of  coagulated  albumin  are  suspended  in 
100  c.c.  of  water,  and  treated  gradually  at  75 — 80°  with  35  grams  of 
potassium  permanganate  in  portions  of  5  grams.  After  filtration,  the 
residue  is  washed  with  150  c.c.  of  acetic  acid,  and  the  filtrate  treated 
with  30  c.c.  of  a  5%  solution  of  xanthhydrol,  when  dixanthylcarbamide 
separates  in  brilliant  crystals  (Abstr.,  1908,  i,  41).  W.  O.  W. 


Chemical  Nature  of  Specific  Oxygen  Capacity  in  Haemo¬ 
globin.  Rudolph  A.  Peters  ( J .  Physiol.,  1912,  44,  131 — 149). — 
Haemoglobin,  at  any  rate  as  regards  its  iron-containing  portion,  is 
identical  throughout  vertebrates,  and  it  is  to  this  part  of  the  molecule 
that  the  oxygen  is  attached.  The  ratio  oxygen  to  iron  agrees  within 
experimentol  error  with  the  value  required  for  the  reaction : 

Fe  +  02  Fe02.  W.  D.  H. 


Constitution  of  the  Coloured  Constituent  of  the  Pigment  of 
Blood.  II.  Oscar  Piloty  and  Edmund  Dormann  ( Annalen ,  1912, 
388,  313 — 329.  Compare  Abstr.,  1911,  i,  92). — Hitherto  only  basic 
substances  have  been  isolated  from  the  products  of  the  reduction  of 
haemin  by  hydriodic  acid  and  phosphonium  iodide.  Acidic  products 
have  now  been  isolated.  The  products  of  the  reduction  are  basified 
and  distilled  with  steam,  and  the  residual  liquor  is  filtered  (the  precipi¬ 
tate  apparently  contains  haematopyrrolidinic  acid)  and  extracted  with 
ether  after  being  acidified  with  dilute  sulphuric  acid.  The  ethereal 
extract  contains  phonopyrrolecarboxylic  acid  (the  picrate  of  which  has 
m.  p.  157°,  not  148°,  as  stated  previously)  and  a  new  acid,  C10H15O2N, 
m.  p.  105°,  stout  prisms  {picrate,  m.  p.  142*5°),  which  is  called  xantho- 
pyrrolecarboxylic  acid,  and  receives  the  provisional  formula : 


co2h-ch2-ch2.0<™J* 

a  very  small  quantity  of  a  third  acid  is  also  present,  which  has  not  yet 
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been  isolated.  An  aqueous  solution  of  xanthopyrrolecarboxylic  acid 
at  50°  reacts  with  nitrous  acid  to  form  an  isomeride,  m.  p.  201 — 202° 
(decomp.),  of  the  oxime  of  haematic  acid. 

In  consequence  of  the  discovery  of  xanthopyrrolecarboxylic  acid,  it 
is  suggested  that  the  right-hand  half  of  the  formula  previously 

suggested  for  hsematoporphyrin 
must  be  replaced  by  a  complex 
such  as  the  annexed;  corres¬ 
ponding  changes  must  be  made 
in  the  suggested  formulae  of 
mesoporphyrin  and  haemin. 

The  presence  of  a  complex 
such  as,  or  similar  to,  this 
would  account,  not  only  for  the  production  of  butyric  acid  which 
appears  to  be  formed  during  the  decomposition  of  hsematoporphyrin 
and  hsemin,  but  also  for  the  presence  of  phyllopyrrole  (2:3:5- 
trimethyl-4-ethylpyrrole)  in  the  hsemopyrrole  mixture  (Willstatter 
and  Asahina,  this  vol ,  i,  41). 

The  mean  molecular  weight  of  hsematoporphyrin,  determined  in 
pyridine  by  the  ebullioscopic  method,  is  1150;  the  value  required  by 
the  formula  suggested  in  this  paper  is  1168.  C.  S. 

Echinochrome,  a  Red  Substance  in  Sea  Urchins.  J.  F. 
McClendon  ( J .  Biol.  Chem.,  1912,  11,  435 — 441). — Just  as  haemo¬ 
lytic  agents  cause  haemoglobin  to  leave  red  corpuscles,  so  do  cytolytic 
agents  cause  echinochrome  to  leave  the  cells  which  contain  the 
chromatophores  which  are  coloured  red  by  echinochrome.  The 
pigment  before  extraction  shows  no  absorption  bands,  but  after 
extraction  with  ether,  alcohol,  or  water  two  spectroscopic  bands  are 
seen,  the  positions  of  which  vary  with  the  solvent,  but  the  measure¬ 
ments  given  are  approximately  the  same  as  previously  stated  by 
McMunn.  On  the  addition  of  iodine  in  potassium  iodide,  it  is  obtained 
in  crystalline  form,  as  A.  P.  Mathews  found.  The  percentages  of 
carbon,  hydrogen,  and  nitrogen  vary  with  the  methods  used.  It  is 
precipitated  by  alkalis  in  alcohol,  also  by  phosphomolybdic  and  phospho- 
tungstic  acids,  but  not  by  tannin.  It  is  probably  amphoteric.  No 
evidence  that  it  acts  as  an  oxygen  carrier  was  found.  Echinochrome 
is  probably  held  in  the  same  way  as  chlorophyll  is  held  in  the  plant 
cell.  W.  D.  H. 

Keratin  of  Elephant  Epidermis.  Hans  Buchtala  ( Zeitsch . 
physiol.  Chem.,  1912,  78,  55 — 61). — The  purified  air  dry  material 
contained  2*66%  of  ash  comprising  considerable  quantities  of  iron. 
The  total  nitrogen  was  14’26%,  distributed  as  ammonia,  1*47%, 
melanin,  0'2%,  monoamino-acids,  12’25%,  diamino-acids,  0’32%. 

On  hydrolysis  with  hydrochloric  acid  the  following  results  were 
obtained:  glycine,  8‘33%;  alanine,  5-07%;  valine,  2‘43% ;  leucine, 
3’6%  ;  glutamic  acid,  10*2% ;  phenylalanine,  2’33%  ;  tyrosine,  5'2%  ; 
cystine,  4-70%. 

About  10%  of  a  residue  remained  on  hydrolysis  somewhat  resembling 
asphalt,  part  of  which  consisted  of  fatty  acids.  E.  F.  A. 
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Action  of  Light  and  Hydrogen  Peroxide  on  Proteins  and 
Amino-acids.  Jean  Effront  (Compt.rend.,  1912,  154,  1111 — 1114). 
—  When  sterile  solutions  of  peptone  are  exposed  to  sunlight,  decom¬ 
position  occurs,  and  hydrogen  peroxide,  nitrates,  ammonia,  and  volatile 
acids  appear  in  the  liquid.  The  destruction  of  the  peptone  appears  to 
be  due  to  the  hydrogen  peroxide,  since  this  substance  brings  about 
rapid  and  complete  destruction  of  peptones  and  amino-acids,  the 
transformation  being  analogous  to  that  effected  by  proteolytic  bacteria 
and  amidases.  W.  O.  W. 

Lipoids.  XV.  The  Drying  of  Tissues  and  Blood  for  the 
Preparation  of  Lipoids.  Sigmund  Frankel  and  Aladar  Elfer 
( Biochem .  Zeitsch.,  1912,  40,  138 — 144). — The  authors  have  found  that 
anhydrous  sodium  phosphate  is  preferable  both  to  sodium  and  calcium 
sulphates  for  the  drying  of  tissues.  Less  salt  is  used,  and  there  is  the 
further  advantage  that  the  hydrated  salt  is  still  liquid  at  37°.  The 
salt  is,  therefore,  ground  up  with  the  tissue  in  warmed  vessels,  and 
then  pressed  in  warm  cloths.  The  material  can  be  thus  obtained  in 
a  dried  form,  which  can  be  readily  powdered  without  a  great  increase 
in  bulk.  S.  B.  S. 

Notes.  [Tryptophan.  Selective  Absorption.  Nomenclature.] 
Emil  Abderhalden  {Zeitsch,.  physiol.  Chem.,  1912,  78,  159 — 163). — 

I.  Formation  of  a  Brown  Pigment  from  Tryptophan. — Tryptophan 
mother  liquors  darken  when  kept  for  a  long  time,  and  finally  a  small 
quantity  of  a  brown  substance  separates.  This  is  soluble  in  both 
alkali  and  acid  ;  it  contains  38-3%  0,  4’83%  H,  and  1T54%  N.  When 
burnt  an  odour  of  indole  is  perceptible,  it  is  considered  to  be  a  con¬ 
densation  product  derived  from  tryptophan  or  from  a  derivative  of  this. 
It  no  longer  gives  a  coloration  with  glyoxylic  acid  and  concentrated 
sulphuric  acid. 

II.  The  fluid  obtained  from  the  spongiosa  of  the  head  of  the  femur 
gave  a  precipitate  of  protein  which  contained  a  considerable  propor¬ 
tion  of  tryptophan — above  3%.  Tryptophan  was  also  obtained  from  a 
compound  present  in  the  urine  in  a  case  of  melanuria. 

III.  The  behaviour  of  pieces  of  spinal  nerve,  sympathetic  ganglion 
tissue,  and  of  striped  and  smooth  muscle  fibre  towards  1-,  d-,  and 
^-adrenaline  has  been  studied  with  the  object  of  detecting  selective 
absorption  by  the  tissue.  No  such  absorption  could  be  detected. 

IV.  Nomenclature  Simplification.  —  Halliburton’s  suggestion  to  use 
the  terms  caseinogen  and  casein  is  supported. 

It  is  proposed  to  use  hsematin  instead  of  hsemochromogen.  The 
general  name  sterol  is  proposed  for  all  compounds  of  the  cholesterol 
group.  E.  F.  A. 

The  Influence  of  Colloids  on  Ferments.  II.  The  Action  of 
Inorganic  Colloids  on  Trypsin.  Ludwig  Pincussohn  ( Biochem . 
Zeitsch.,  1912,  40,  308 — 313). — Metallic  colloids  containing  albumin 
as  protective  colloid,  as  well  as  oxides  and  peroxides,  exert  an  inhibi¬ 
tory  action  on  trypsin,  and  when  in  sufficiently  high  concentration, 
completely  stop  the  ferment  action.  Metallic  colloids  prepared  by  the 
electrical  dispersion  method  stimulate,  on  the  other  hand,  tryptic 
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action,  the  concentration  in  which  this  action  takes  place  being 
characteristic  for  each  individual  metal.  S.  B.  S. 

The  Action  of  Trypsin.  I.  Hydrolysis  of  Caseinogen  by 
Trypsin.  E.  H.  Walters  (J.  Biol.  Chem.,  1912,  11,  267 — 306). — 
The  method  of  estimating  the  velocity  with  which  caseinogen  is 
hydrolysed  by  determining  the  nitrogen  in  the  undigested  portion  after 
precipitation  with  acetic  acid  yields  accurate  results.  Precipitation 
by  acetic  acid  is  hastened,  and  a  clear  filtrate  assured  by  adding  first 
a  slight  excess  of  alkali.  The  relation  between  the  time  of  hydrolysis 
and  the  amount  of  ‘‘  basic  ”  sodium  caseinogenate  hydrolysed  is  what 
would  be  expected  from  the  unimolecular  formula.  The  velocity  with 
which  basic  sodium  caseinogenate  is  hydrolysed  by  trypsin  is  directly 
proportional  to  the  concentration  of  the  enzyme.  The  velocity 
constant  decreases  slightly  as  the  concentration  of  the  substrate 
increases.  The  nature  of  the  base  combined  with  caseinogen  has  no 
influence.  There  is  no  relation  between  the  degree  of  dissociation  and 
the  rate  with  which  basic  caseinogenates  are  hydrolysed  by  trypsin. 
Rapid  auto- hydrolysis  occurs  in  solutions  of  neutral  and  basic  caseino¬ 
genates  of  the  alkalis  and  alkaline  earths.  W.  D.  H. 

Comparative  Hydrolysis  of  Sucrose  by  Various  Acids  in 
Presence  of  the  Invertase  of  Aspergillus  Niger.  Gabriel 
Bertrand,  M.  Rosenblatt,  and  (Mme.)  M.  Rosenblatt  (Bull.  Soc. 
chim.y  1912,  [iv],  11,  464 — 468.  Compare  this  vol.,  i,  327). — The 
results  obtained  resemble  generally  those  already  recorded  for  yeast 
invertase  (loc.  cit.)  Aspergillus  invertase  is,  however,  more  susceptible 
to  the  influence  of  acid  radicles  than  yeast  invertase,  and  consequently 
the  disturbing  influences  shown  in  the  previous  work  are  more 
accentuated  in  this.  The  optimum  concentrations  for  most  acids  are 
higher  for  Aspergillus  invertase  than  for  yeast  invertase,  but  they  are 
identical  for  propionic  acid,  and  less  for  nitric,  formic,  and  phosphoric 
acids.  These  differences  are  not  due  to  the  salts  present  in  the 
enzyme  preparations  used,  and  seem  to  be  traceable  to  the  influence  of 
the  acid  on  the  enzyme  itself.  T.  A.  H. 

Action  of  Emulsin  on  Salicin  in  Alcoholic  Solution. 
Emile  Bouuquelot  and  Marc  Bbidel  ( Gompt .  rend.,  1912,  154, 
944 — 946  •  J.  Pharm.  Chim.,  1912,  [vii],  5,  388 — 392.  Compare 
Abstr.,  1911,  i,  1053). — An  examination  of  another  case  in  which, 
contrary  to  the  usual  view,  alcohol  does  not  inhibit  the  hydrolytic 
activity  of  an  enzyme.  Unlike  gentiopicrin,  salicin  is  not  hydrolysed 
by  emulsin  in  presence  of  95°  alcohol  at  the  ordinary  temperature. 
With  alcohol  of  90°  strength,  hydrolysis  occurs,  and  equilibrium  is 
attained  after  forty-eight  days,  when  37%  of  the  glucoside  has  been 
decomposed.  As  the  strength  of  the  alcohol  is  diminished,  equilibrium 
is  more  rapidly  attained,  and  a  greater  proportion  of  the  salicin 
undergoes  hydrolysis.  W.  0.  W. 

Studies  on  Enzyme  Action.  I.  Some  Experiments  with 
the  Castor  Bean  Lipase.  K.  George  Falk  and  John  M.  Nelson 
(J.  Amer.  Chem.  Soc.,  1912,  34,  735 — 745). — A  comparative  study  has 
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been  made  of  the  hydrolysis  of  methyl  acetate,  ethyl  butyrate,  and 
olive  oil  by  the  lipase  of  castor  seed.  The  addition  of  small  quantities 
of  alkali  hydroxide  at  the  beginning  of  the  action  does  not  affect  the 
subsequent  hydrolysis  in  the  case  of  methyl  acetate,  but  diminishes 
the  rate  of  action  in  that  of  ethyl  butyrate.  The  results  obtained 
with  olive  oil  do  not  lead  to  any  definite  conclusion.  In  ether, 
saturated  with  water,  or  acetone,  containing  a  small  quantity  of 
water,  methyl  acetate  is  hydrolysed  by  lipase  to  a  considerable  extent 
both  at  the  ordinary  temperature  and  at  the  b.  p.  of  the  liquid.  It 
has  been  found  that  small  quantities  of  an  active  constituent  can  be 
extracted  from  the  lipase  by  water  and  by  ethyl  acetate.  By  the 
electrolysis  of  an  aqueous  suspension  of  the  lipase  preparation,  a 
substance  was  produced  in  the  anode  solution,  probably  by  oxidation, 
which  showed  marked  hydrolytic  activity.  E.  G. 


- C-AsO(OH)2 


Preparation  of  Arsinic  Acids  of  the  Indole  Series.  C.  F. 
Boehringer  &  Sohne  (D.B.-P.  240793). — When  indoles  are  heated 
with  arsenic  acid  in  either  aqueous  or  organic  solvents,  substitution 
occurs  in  the  para-position  to  the  nitrogen  atom  in  the  indole  ring ; 
this  new  type  of  therapeutically  active  compounds  crystallise  readily, 
and  form  well  characterised  salts  with  either  organic  or  inorganic 
bases. 

2-Methylindole-Z-arsinic  acid  (annexed  formula),  colourless  needles, 
m.  p.  180 — 182°,  was  obtained  in  93%  yield 
by  gently  warming  anhydrous  arsenic  acid 
(28'4  parts)  with  6  parts  of  water,  and 
adding  2-methylindole  (13T  parts)  with 
continual  stirring,  when  the  whole  solidifies 
to  a  crystalline  mass.  The  sodium  salt,  C9H903NAsNa,2|H20, 
has  m,  p.  225 — 235°  (decorap.) ;  the  quinine,  salt, 

CmH2,O!N!,C0H10O3NAS,2!H!O> 
sinters  at  155°,  m.  p.  170 — 172°. 

a-Naphthindolearsinic  acid,  C12H1203NAs,  prepared  in  boiling 
absolute  alcohol  and  toluene  solution,  is  obtained  in  56%  yield. 

5-Chloro-2-methylindole-3-arsinic  acid,  C9H903NC1As,  no.  p.  185 — 186° 
(decomp.),  is  similarly  prepared  from  5-chloro-2-methylindole. 

F.  M.  G.  M. 


NIL 


3 : 3'-Diamino-4  : 4'-dihydroxyarsenobenzene  Hydrochloride 
(Salvarsan)  and  Allied  Substances.  Paul  Ehrlich  and  Alfred 
Bertheim  ( Ber .,  1912,  45,  756 — 766). — 3  -  Nitro- 4-hydroxyphenyl- 
arsinic  acid  is  reduced  by  methyl  alcohol  and  4%  sodium  amalgam  to 
3-amino-4c-hydroxyphenylarsinic  acid, ,  NH2'C6H3(OH)* As03H2,  which 
crystallises  m  small  prisms,  is  sparingly  soluble,  darkens  above  170°, 
and  decomposes  without  melting,  possesses  reducing  properties,  and 
forms  a  sodium  salt,  C6H?04NAsNa,H20  (or  2H20).  By  treating  its 
solution  in  dilute  hydrochloric  acid  and  potassium  iodide  with  sulphur 
dioxide,  it  is  converted  into  (impure)  Z-amino-i-hydroxyphxnylarsenic 
oxide,  NH2*C6H3(OH)* AsO,  which  is  soluble  in  acids  and  in  alkali 
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hydroxides  or  carbonates,  and  forms  an  extremely  soluble  hydrochloride, 
C6H0O2N  As,  HC1,|  EtO  H. 

3  :  3' -Diamino- 4  :  4 '  -dihydroxyarsenobenzene  hydrochloride, 
As2[C6H3(OH)-NH2,HC1]2, 

can  be  prepared  by  reducing  the  preceding  compound  with  stannous 
chloride  and  hydrochloric  acid,  or  by  treating  3-nitro-4-hydroxyphenyl- 
arsinic  acid  in  an  aqueous  solution  of  magnesium  chloride  with  alkaline 
sodium  hyposulphite  at  55 — 60°,  and  acting  on  the  isolated  product 
with  methyl-alcoholic  hydrogen  chloride.  As  thus  prepared,  the 
hydrochloride  contains  MeOH,  and  decomposes  at  185 — 195°.  It  is 
easily  soluble  in  water,  but  not  in  concentrated  hydrochloric  acid,  and 
by  treatment  with  sodium  hydroxide  yields  3  : 3' -  diamino- &  :  4 
dihydroxyarsenobenzene,  which  is  soluble  in  an  excess  of  the  alkali. 

A  delicate  test  for  the  hydrochloride  is  to  treat  it  with  />-dimethyl- 
aminobenzaldehyde  in  dilute  hydrochloric  acid,  containing  some 
mercuric  chloride,  whereby  an  orange  coloration,  and  subsequently  an 
orange  precipitate,  are  produced 

Salvarsan  is  very  readily  oxidised  in  the  air,  yielding  the  amino- 
hydroxyphenylarsenic  oxide.  This  fact  is  important  from  the  physio¬ 
logical  side,  because  the  oxide  is  about  twenty  times  as  poisonous  as 
salvarsan.  By  more  energetic  oxidation,  for  example,  by  hydrogen 
peroxide  or  iodine  solution,  salvarsan  is  converted  into  aminohydroxy- 
phenylarsinic  acid. 

Solutions  of  salvarsan  in  water,  methyl  alcohol,  or  aqueous  alkalis 
are  very  unstable.  Even  with  the  complete  exclusion  of  oxygen,  they 
become  red  and  finally  colourless,  a  complex,  reddish-brown  precipitate 
being  formed.  C.  S. 

Isomorphism  in  Organo-metallic  Compounds.  I.  Deriv¬ 
atives  of  Quadrivalent  Metals.  Paul  Pascal  (Bull.  Soc.  chim., 
1912,  [iv],  11,  321 — 325). — Determinations  of  the  fusion  curves  of 
binary  mixtures  of  the  tetraphenyl  derivatives  of  silicon,  tin,  and  lead 
show  that  these  three  compounds  are  isomorphous,  and  thus  afford 
further  evidence  of  the  close  relationship  of  lead  to  silicon  and  tin. 

Tetraphenyl  silicon,  m.  p.  233°,  when  mixed  with  varying  quantities 
of  tin  tetraphenyl,  begins  to  solidify  at  a  slightly  higher  temperature 
than  that  at  which  solidification  is  complete,  until  the  quantity  of  the 
silicon  compound  falls  to  33%,  when  the  mixture  solidifies  at  a  constant 
temperature  of  221°.  The  corresponding  figures  for  a  mixture  of 
tetraphenylsilicon  and  lead  tetraphenyl  are  34%  and  218’8°.  A  mix¬ 
ture  of  tin  tetraphenyl,  in.  p.  225‘7°,  and  lead  tetraphenyl,  m.  p.  227'7°, 
on  the  contrary,  shows  no  eutectic  point,  and  the  crystals  which 
separate  are  always  richer  in  lead  than  the  liquid.  From  these  results 
the  conclusion  is  drawn  that  these  three  compounds  are  similarly 
constituted  and  of  very  similar  crystallographic  form,  and  that  they 
are  able  to  form  mixed  crystals  in  all  proportions.  T.  A.  H. 
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The  Formation  of  the  Chief  Constituents  of  Petroleum. 
Carl  Engler  ( Petroleum ,  1912,  7,  399 — 403). — The  author  discusses 
the  probable  aud  possible  origin  of  petroleum  by  means  of  poly¬ 
merisation  and  depolymerisation  of  the  decayed  complex  organic 
constituents  of  plant  and  animal  remains. 

The  following  distinct  “  phases  ”  of  bitumen  are  discussed  :  ana- 
bitumen,  polybitumen,  catabitumen,  ecgonobitumen,  and  oxybitumen, 
and  from  these  are  traced  the  possible  formation  of  the  different 
constituents  contained  in  petroleum.  E.  M.  G.  M. 

Preparation  of  Butadiene  and  its  Homologues.  Geza 
Austerweil  (D.R.-P.  245180). — Isoprene,  accompanied  by  varying 
quantities  of  butadiene  and  mono-  and  di-methylbutadienes,  is  obtained 
when  vinyl  bromide  (107  parts)  is  slowly  dropped  into  a  mixture  of 
magnesium  (24  parts)  and  ether  (400  c.c.),  followed  by  the  addition  of 
/3-chloropropylene  (75  parts).  After  heating  during  a  short  period, 
the  mixture  is  shaken  with  ice  and  dilute  acetic  acid,  and  the  com¬ 
ponents  are  subsequently  separated  by  distillation.  The  reaction  takes 
place  according  to  the  equation  : 

2CH2:CRK'  +  Mg  -  MgR2  +  CH^Cft'-CR'IClEj, 
where  R  is  a  halogen  atom,  and  R',  alkyl,  aryl,  or  hydrogen. 

F.  M.  G.  M. 

Pyrogenic  Acetylene  Condensations.  Richard  Meyer  (Ber., 
1912,  45,  1609 — 1633). — The  formation  of  benzene  hydrocarbons  by 
the  dry  distillation  of  coal  is  probably  largely  due  to  the  aromatic 
nature  of  coal  itself  (compare  Burgess  and  Wheeler,  Trans.,  1911,  99, 
649,  and  Pictet  and  Kamseyer,  Abstr.,  1911,  i,  850),  but  the  condensa¬ 
tion  of  acetylene  undoubtedly  plays  an  important  part.  Berthelot 
expressed  the  opinion  that  coal-gas  acetylene  owes  its  origin  to  the 
decomposition  of  methane,  but  it  has  been  shown  that  a  much  higher 
temperature  is  necessary  for  this  change  than  for  the  production  of  tar, 
whilst  the  present  author  believes  that  the  reverse  action  (conversion  of 
acetylene  into  methane)  takes  place  to  a  great  extent.  This,  in  con¬ 
junction  with  the  ready  condensation  to  aromatic  hydrocarbons,  would 
explain  why  acetylene  occurs  in  only  small  quantities  in  coal  gas. 

The  experiments  of  Berthelot  have  now  been  repeated  on  a  large 
scale  under  carefully  controlled  conditions,  and  the  resulting  tar  has 
been  subjected  to  exact  investigation.  The  apparatus  consists  in  the 
main  of  two  vertical  tube  furnaces  heated  electrically,  each  provided 
with  an  electric  resistance  thermometer  and  a  number  of  receivers  for 
the  tar.  The  temperature  of  the  first  is  maintained  at  640 — 650°,  and 
that  of  the  second  at  800°,  very  careful  regulation  being  made  possible 
by  a  number  of  electrical  appliances.  The  acetylene  is  diluted  with 
the  same  volume  of  hydrogen,  since  it  otherwise  inflames  and  deposits 
charcoal,  but,  nevertheless,  a  considerable  proportion  is  decomposed 
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into  methane.  After  passing  through  the  furnaces,  the  gases  are  used 
to  dilute  further  volumes  of  acetylene.  The  whole  apparatus  is  placed 
in  circuit  with  an  exhaust,  which,  when  once  regulated,  is  made  to 
work  automatically,  so  that  the  gases  circulate  at  a  constant  speed  of 
about  40  litres  per  hour,  a  particle  of  acetylene  spending  about  one 
minute  in  each  furnace.  In  one  experiment  1732  litres  of  mixed 
gases,  containing  866  litres,  or  952  grams,  of  acetylene,  gave  601 
grams  of  tar,  that  is,  63%.  The  loss  is  due  to  the  formation  of 
methane  and  hydrogen,  and  the  excess  of  these  gases  must  be  removed 
from  time  to  time. 

The  tar  from  the  first  furnace  is  richer  in  light  oils,  and  that  from 
the  second  in  high-molecular  hydrocarbons.  They  have  been  submitted 
to  repeated  fractionation  and  crystallisation,  and  any  unsaturated 
hydrocarbons  have  been  removed  by  bromine  water.  Benzene  forms 
about  one-fifth  of  the  product.  Electric  heating  was  resorted  to  in 
order  to  thoroughly  fractionate  the  portion  boiling  from  90°  to  150°,  and 
toluene,  which  Berthelot  did  not  find,  was  definitely  identified,  whilst 
xylenes  could  not  be  characterised.  The  next  higher  fraction,  up  to 
200°,  was  found  to  absorb  bromine,  the  product  on  steam  distillation 
giving  bromohydroxyindene,  m.  p.  129°,  from  which  indene  was 
obtained  by  the  method  of  Weissgerber  and  Dombrowsky  (Abstr., 
1909,  i,  219).  Except  in  boiling  point  (179°)  this  has  many  of  the 
properties  of  styrene,  which  could  not  be  detected,  and  Berthelot  was 
probably  mistaken  in  assuming  the  formation  of  the  latter. 

The  residue  from  the  separation  of  indene,  and  the  highest  fractions, 
were  redistilled,  and  the  portion  boiling  between  200°  and  300°  was 
separated  by  steam  distillation  into  naphthalene,  diphenyl,  and 
fluorene.  Similarly,  from  the  fraction  300 — 450°  a  small  amount  of 
anthracene  together  with  pyrene  and  chrysene  were  obtained.  These 
nine  hydrocarbons  have  been  most  precisely  characterised,  and  have  all 
been  found  in  coal-tar.  J.  C.  W. 

Hypoiodites  in  the  Formation  of  Iodoform.  A.  Pieboni 
(Gazzetta,  1912,  42,  i,  534 — 536). — It  is  generally  assumed  that  the 
formation  of  iodoform  from  acetone  or  compounds  containing  the 
group  CHg'COC  or  CHs*CH(OH)*C  is  brought  about  by  the  action 
of  hypoiodites,  just  as  chloroform  is  given  by  hypochlorites.  If  the 
iodoform  produced  by  the  interaction  of  an  energetic  base  (for 
example,  sodium  hydroxide),  iodine,  and  acetone  really  depends  on  the 
quantity  of  hypoiodite  present,  the  amounts  of  iodoform  which  can  be 
obtained  must  be  proportional  to  the  quantities  of  hypoiodite  obtain¬ 
able  from  the  base  and  the  iodine.  Sch wicker  (Abstr.,  1895,  ii,  213) 
showed  that  the  reaction  according  to  which  hypoiodites  are  trans¬ 
formed  in  alkaline  solution  is  of  the  third  order ;  this  author 
determined  the  quantity  of  hypoiodite  formed  in  the  reaction  between 
a  base  and  a  solution  of  iodine  in  potassium  iodide  by  titrimetric 
estimation  of  the  iodine  liberated  by  potassium  hydrogen  carbonate. 
The  present  author  estimates  the  hypoiodite  with  acetone  in  alkaline 
solution,  his  results  showing  that  the  transformation  of  the  hypo¬ 
iodite  is  a  reaction  of  the  second  order,  and  hence  that  the  formation 
of  iodoform  is  due  to  the  action  of  the  hypoiodite  on  the  acetone. 
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The  values  of  K  for  the  formation  of  iodoform  are  of  the  same  order 
of  magnitude  as  those  obtained  by  Schwicker.  T.  H.  P. 

Condensation  of  the  Sodium  Derivatives  of  Primary 
Alcohols  with  Secondary  Alcohols.  Marcel  Guerbet  ( Compt . 
rend.,  1912,  154,  1357—1359.  Compare  Abstr.,  1910,  i,  149,  454).— 
When  secondary  alcohols  are  heated  ■with  the  sodium  derivatives  of 
primary  alcohols,  sodium  hydroxide  is  formed  together  with  a 
secondary  alcohol  in  which  the  alkyl  group  of  the  primary  alcohol 
is  joined  to  the  carbon  atom  next  to  that  to  which  the  hydroxyl 
group  is  attached. 

isoPropyl  alcohol  when  heated  with  sodium  isoamyloxide  at  220 — 230° 
forms  (3-methylheptane-^-ol ,  b.  p.  172 — 173°,  D°  0"8329,  which  under 
the  action  of  potassium  hydroxide  at  230°  yields  hydrogen  and  an 
alcohol,  C16H340,  b.  p.  160 — 165°/15  mm.,  together  with  small 
quantities  of  formic  acid  and  of  an  acid,  the  barium  salt  of  which  has 
the  formula  (C7H1302)2Ba.  It  thus  appears  to  be  a  secondary  alcohol. 
This  view  is  supported  by  its  velocity  of  esterification,  18*8.  When 
oxidised,  it  yields  /3-methylheptane-£-one,  b.  p.  170 — 171°,  which 
gives  a  crystalline  compound  with  sodium  hydrogen  sulphite,  and 
was  further  identified  by  oxidising  it  to  acetic  acid  and 
S-methylvaleric  acid.  Similarly,  y-propyloctane-(B-ol  results  from  the 
interaction  of  propyl  and  octylic  alcohols  in  the  presence  of  sodium. 
It  has  b.  p.  234 — 235°,  m.  p.  +5°,  D17  0-831,  velocity  of  esterification, 
16-4.  Its  acetic  ester  has  b.  p.  246 — 248°.  When  heated  at  230° 
with  an  excess  of  potassium  hydroxide,  it  yields  hydrogen,  an  alcohol, 
b.  p.  above  300°  (decomp.),  and  small  quantities  of  formic  and  octoic 
acids.  On  oxidation,  it  yields  y-propyloctane-(3-one,  b.  p.  230 — 231°, 
D°  0  8405,  which  combines  with  sodium  hydrogen  sulphite,  and  can  be 
further  oxidised  to  acetic  acid  and  propyl  amyl  ketone,  b.  p.  187 — 188°. 

H.  W. 

A  Mode  of  Formation  of  Acraldehyde.  William  Oechsner 
de  Coninck  [Compt.  rend.,  1912,  154,  1353 — 1354). — Acraldehyde  is 
formed  during  the  dry  distillation  of  sodium  formate.  It  was 
identified  by  transforming  it  into  acraldehyde-ammonia,  which  yielded 
picoline  when  subjected  to  dry  distillation.  The  platinichloride  of  the 
latter  was  analysed.  H.  W. 

Condensation  of  Butyrone  with  Organo-magnesium 
Compounds.  Marcel  Murat  and  Gaetan  Amouroux  (J.  Pharm. 
Chim.,  1912,  [viii],  5,  473 — 478). — A  number  of  tertiary  alcohols 
obtained  by  treating  dipropyl  ketone  with  the  Grignard  reagent  are 
described. 

DipropyVsoamylcarbinol,  C5Hn*CPr2a,OH,  D°  0'8548,  D19  0‘8388, 
nD  T443,  b.  p.  114 — 116°/17  mm.,  obtained  by  condensing  dipropyl 
ketone  with  magnesium  isoamyl  bromide,  is  a  viscous,  pleasant¬ 
smelling  liquid.  On  catalytic  dehydration  with  alumina,  it  yields  a 
hydrocarbon,  C5H10ICPr2a  or  CsHu,CPraIC3H6,  D°  0  7851,  D21  0-7672, 
7t0  1-434,  b.  p.  191 — 192°/760  mm.,  as  a  colourless,  mobile  liquid  with 
a  faintly  alliaceous  odour.  On  catalytic  reduction  over  hot  nickel  this 
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olefinic  hydrocarbon  yields  dipropyli&oamylmethane  [8-iso amylheptane], 
D14  0-7538,  nD  1-425,  b.  p.  189— 190°/760  mm. 

Dipropylisobutylcarbinol,  D°  0"8577,  D14  0-8445,  n D  1-439,  b.  p. 
110 — 114°/20  mm.,  is  a  colourless,  syrupy  liquid.  It  is  decomposed 
by  hot  alumina,  giving  a  hydrocarbon,  CnH22,  D15  0-7710,  nD  1‘433, 
b.  p.  180 — 183°/760  mm.,  which  is  colourless  and  of  disagreeable  odour. 

Phenyldipropylcarbinol,  I)°  0-9589,  D15  0-9470,  wD  1-516,  b.  p. 
134°/26  mm.  is  a  colourless,  viscid  liquid;  the  acetyl  derivative  has 
D15  0-8973  and  b.  p.  160°/19  mm.  (decomp.).  On  dehydration, 
b-phenyl-Cxi-heptene,  CPr^PhlCgHg,  D15  0"8855,  rt15  1-522,  b.  p.  228°/ 
760  mm.,  *s  formed  as  a  colourless  liquid,  which  with  nitrosyl  chloride 
at  -  10°  gives  a  colourless  nitrosochloride,  m.  p.  112°  (decomp.). 

Benzyldipropylcarbinol,  D°  0'9506,  D19  0  9386,  nD  1-513,  b.  p. 
161  — 164°/30  mm.,  is  a  viscous  liquid  with  a  pleasant  odour.  On 
dehydration  by  hot  alumina,  it  yields  a  hydrocarbon,  D19  0"902, 
«D  1*523,  b.  p.  246 — 248°/760  mm.,  which  on  catalytic  reduction  over 
nickel  yields  %-benzylheptane ,  CH2Ph*OHPr2a,  D14  0"854,  nD  1-487, 
b.  p.  241 — 244°/756  mm.,  and  with  nitrosyl  chloride  furnishes  a 
nitrosochloride,  m.  p.  115°. 

cyclo  Hexyldipropylcarbinol,  D°  0-9157,  D19  0-9025,  1*469, 

b.  p.  128 — 130°/11  mm.,  256 — 260°/760  mm.,  is  a  colourless,  syrupy 
liquid  with  a  fruity  odour,  and  gives  an  acetyl  ester,  b.  p.  133 — 136°/ 
5  mm.  On  dehydration,  the  alcohol  furnishes  an  ethylenic  hydrocarbon, 
D21  0-8441,  rau  1'467,  b.  p.  226 — 228°/760  mm.,  which  gives  a  nilroso- 
chloride ,  m.  p.  110°  (decomp.).  On  reduction,  this  hydrocarbon 
furnishes  8-cyclo hexylheptane,  D13  0-8468,  nD  1’467,  b.  p.  228°/760  mm., 
a  colourless,  almost  inodorous  liquid.  T.  A.  H. 


Metallic  Glycoloxides.  E.  Chablay  ( Compt .  rend.,  1912,  154, 
1507 — 1509). — Ethylene  glycol  dissolved  in  liquid  ammonia  reacts  with 
a  solution  of  sodium,  potassium,  or  lithium  in  the  same  medium  at 
-  50°,  giving  a  monometallic  glyeoloxide,  OM*CH2*CH2*OH.  The 
sodium  and  potassium  derivatives  are  crystalline,  whilst  the  lithium 
salt  is  a  white,  amorphous  powder.  These  substances  when  heated  in 
a  current  of  hydrogen  begin  to  lose  glycol  at  165°,  and  at  200°  are 
rapidly  converted  into  the  corresponding  dimetallic  compounds, 
OM*CH2*CH2*OM. 

If,  in  the  above  reaction,  a  bivalent  metal  is  substituted  for  the 
alkali  metal,  theoretically  two  types  of  derivatives  should  be  possible. 
CH2  •  0 — M" — 0  *  CH2  v  CH0(X 

CH2 — OH  CH2-OH  ( 

Only  the  derivatives  of  type  (II)  can  be  obtained,  and  these  have 
been  prepared  in  the  case  of  calcium,  strontium,  barium,  and  lead. 

Monosodium  ethyleneglycoloxide  and  thallium  nitrate  interact  imme¬ 
diately  in  the  cold,  forming  dithnUium  ethyleneglycoloxide, 


(I*) 


6h2o>m' 


oti*oh2*ch2*oti. 


W.  G. 


Decomposition  of  Glycerol  by  Ultra-violet  Rays.  Victor 
Henri  and  Albert  Ranc  {Compt.  rend.,  1912,  154,  1261 — 1263. 
Compare  Abstr.,  1910,  i,  652;  1911,  i,  255;  ii,  833). — It  is  now 
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shown  that  when  a  solution  of  glycerol  in  water  at  a  temperature  of 
80°  is  exposed  to  ultra-violet  rays  from  a  lamp  of  much  higher 
intensity  than  that  formerly  used,  formaldehyde  is  formed,  together 
with  other  aldehydic  substances  giving  the  reactions  of  Legal  and 
Lewin,  and  the  liquid  becomes  acid.  The  action  is  accelerated  by 
hydrogen  peroxide.  T.  A.  H. 


/LAminoethyl  Mercaptan.  Siegmund  Gabriel  and  James  Colman 
( Ber .,  1912,  45,  1643 — 1654). — The  free  base  has  been  liberated  from 
the  hydrochloride  (Abstr.,  1891,  815),  some  derivatives  have  been 
studied,  and  in  attempting  to  find  a  more  convenient  method  for  the 
production  of  the  parent  substance,  ethyl  mercaptophthalimide  (Abstr., 
1889,  870),  a  basic  isomeride  of  this  substance  has  been  discovered. 

ft-Aminoethyl  mercaptan,  HS*CH2*CH2*NH2,  sublimes  in  a  vacuum  in 
colourless,  rhombic  crystals,  m.  p.  99 — 100°;  it  is  strongly  alkaline  in 
water,  undergoes  oxidation  in  the  air  to  diaminodiethyl  disulphide, 
and  forms  a  picrate,  m.  p.  125 — 126°.  The  hydrochloride  condenses 
with  ethylene  chlorohydrin  in  presence  of  sodium  methoxide,  yielding 
an  oily  hydroxy  base,  NH2*G'2H4,S*C2H4,OH,  which  saturated  hydro¬ 
chloric  acid,  in  a  sealed  tube,  converts  into  the  hydrochloride  of  chloro- 
aminodiethyl  sulphide,  C1*C2H4,S,C2H4*NH2,HC1,  which  crystallises 
from  acetone,  m.  p.  77 — 78°,  and  forms  a  readily  soluble  picrate,  m.  p. 
105°.  The  chloro-base  could  not  be  condensed  to  form  the  ring 
compound  thiomorpholine. 

Instead  of  treating  bromoethylphthalimide  with  potassium  hydro¬ 
sulphide,  which  complicates  the  preparation  of  ethyl  mercaptophthal¬ 
imide  through  the  formation  of  diphthalylamidoethyl  sulphide  ( loc .  cit.), 
it  has  been  heated  with  potassium  ethyl  xanthate.  The  phthalimido- 
ethyl  xanthate,  C8H402IN*C2H4’S,CS*0Et,  was  readily  obtained  in  tufted 
needles,  m.  p.  80°,  but  could  only  be  hydrolysed  by  boiling  hydrobromic 
acid,  yielding  then  a  small  amount  of  ethyl  mercaptophthalimide,  but 
chiefly  the  hydrobromide  of  an  isomeric  base,  C10H9O2NS,HBr,  m.  p. 
218°.  The  base  itself,  which  proved  to  be  the  anhydride  of  N -fi-ethyl 


CONH-CH, 


l  ,  is  easily  liberated  by 


mercaptophthalamic  acid,  C6H4<^  _  n 

(jU  O  Vllg 

dilute  alkali  in  short  prisms,  m.  p.  147°,  which  dissolve  in  stronger 
alkali,  the  potassium  salt,  C10H8NSO2K,  forming  shining  flakes.  The 
hydrochloride,  m.  p.  207°,  the  platinichloride ,  and  the  picrate,  m.  p. 
181°,  are  described,  and  by  the  action  of  sodium  nitrite  the  nitroso- 

r,  tt  /C(>N(NO)-CH9  ,  ,  .  „  . 

amine,  C6H4<L  x  i ,  has  been  obtained  in  needles,  m.  p. 
OO  M  OU.2 

157 — 158°,  which  revert  to  the  imine  when  boiled  with  alcohol  or 
hydrochloric  acid,  but  decompose  when  warmed  with  dilute  alkalis  into 
phthalic  acid,  nitrogen,  acetylene,  hydrogen  sulphide,  and  a  trace  of 
what  is  probably  ethylene  sulphide. 

In  certain  respects  this  thio-base  differs  from  its  analogue,  the 
anhydride  of  hydroxyethylphthalamic  acid  (Abstr.,  1905,  i,  650) ;  it 
decomposes  when  heated  ;  it  is  not  hydrolysed  by  boiling  water,  but 
passed  into  the  isomeric  ethyl  mercaptophthalimide  ;  and  when  heated 
with  hydrochloric  acid  it  is  riot  chlorinated,  but  is  converted  into  the 
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isomeride  with  partial  hydrolysis  into  phthalic  acid  and  aminoethyl- 
mercaptan. 

Conversely,  when  ethyl  mercaptophthalimide  is  heated  with  dilute 
alkali  it  is  converted  into  ethylmercaptophthalamic  acid, 

co2h-c6h4-co*nh-ch2*ch2-sh, 

crystallising  from  ethyl  acetate  in  leaflets  which  melt  and  change  into  the 
imide  at  114 — 115°,  but  which  are  converted  into  the  anhydride  when 
heated  with  fuming  hydrobromic  acid.  This  agent  has  the  same  effect  on 
thiocarbimidoethylphthalimide  (Abstr.,  1891,  1216)  and  on  phlhalimino- 
ethyl  a-thiocarbamate,  C8H402IN*CgH4‘S,C0'NH2,  which  substance 
is  obtained  in  colourless  needles,  m.  p.  149°,  from  the  thiocarbamido- 
compound  by  the  action  of  sulphuric  acid. 

Methyl  iodide  converts  the  base,  C10H9NSO2,  into  the  hydriodide  of 
ethylmercaptophthalmetkylamic  anhydride,  C^H^OgNSjHf,  m.  p. 
221 — 222°,  the  monohydrate  crystallising  from  hot  water  in  long 
needles,  and  the  picrate  melting  at  188°.  The  free  base  could  not 
be  obtained,  alkali  producing  ethylmercaptophthalmethylamic  acid, 
C02H*C6H4*C0*]NMe,C2H4*SH,  in  thin  tablets,  m.  p.  167 — 168°;  it 
is  reconverted  into  the  base  by  acetyl  chloride,  and  on  prolonged  boil¬ 
ing  with  water,  it  changes  into  a  syrup  which  probably  contains 
methylaminoethyl  mercaptan  phthalate,  CgH604,NHMe-C2H4’SH,  since 
hydrochloric  acid  precipitates  phthalic  acid  from  its  solution.  The 
/?- methylaminoethyl  mercaptan,  NHMe*C2H4,SH,  is  more  readily 
obtained  by  the  hydrolysis  of  the  hydriodide  of  the  methyl  base  by 
means  of  hydrochloric  acid  in  a  sealed  tube.  It  forms  a  very  hygro¬ 
scopic,  crystalline  mass,  giving  a  picrate,  m.  p.  90 — 91°,  the  mother 
liquor  from  which,  after  many  days,  deposits  the  picrate,  m.  p.  157°,  of 
di-fi -methylaminoethyl  disulphide,  S2(C2B4'NHMe)2,  a  base  which  is 
quickly  obtained  as  a  colourless  oil  by  the  oxidation  of  the  mercaptan 
with  iodine,  and  forms  a  hydrochloride,  C6H16N2S2,2HC1,  m.  p. 
204—205°.  J.  C.  W. 

Green  and  Violet  Complex  Chromic  Acetates.  Rudolf 
F.  Weinland  and  Ernst  Buttner  ( Zeitsch .  anorg.  Chem.,  1912,  75, 
293—370.  Compare  Abstr.,  1910,  i,  503;  Weinland  and  Dinkelacker, 
Abstr.,  1909,  i,  757  ;  Werner,  Abstr.,  1908,  i,  935). — Salts  of  the 
green  hexa-acetatotriamminebrichromic  base  are  prepared  by  passing 
dry  ammonia  into  a  solution  of  a  salt  of  the  hexa-acetato-base  in 
absolute  alcohol.  The  reaction  is  complete  in  a  day,  and  one  of 
the  sparingly  soluble  salts  may  then  be  precipitated.  The  iodide, 
(OAc)6~ 

Cra(OH)2  I,  is  best  suited  to  the  qualitative  detection,  and  forms 

_  (nh3)3J 

hexagonal  tablets.  None  of  the  salts  contain  less  than  six  acetic 
residues.  The  bromide  contains  H20,  and  the  chloride  2H20.  Salts 
with  colourless  acids  are  pale  green  in  the  solid  state,  and  olive-green  in 
solution.  As  with  pyridine,  the  strength  of  the  base  is  increased  by 
the  introduction  of  the  ammonia,  and  the  list  of  salts  prepared  includes 
a  cyanide  and  a  carbonate. 

Werner’s  hexa-acetatomonoamminetrichromic  salts  may  be  more 
readily  prepared  by  heating  hexa-acetatotrichromic  diacetate  with 
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and  then  have  the  formulae: 


I,2H20  (or  C104,3H20), 


ammonium  acetate  on  a  water-bath.  The  salts  of  the  monoammine 
base  are  then  separated  by  precipitation  as  iodide  or  as  perchlorate, 

'  (OAc)6 
Cr3(OH)2 
-.  NH3  - 

whilst  the  thiocyanate  and  mercurichloride  contain  more  ammonia. 

When  the  attempt  is  made  to  prepare  hexa-acetatotrichromic  thio¬ 
cyanate,  a  green,  sparingly  soluble  salt  is  obtained,  in  which  a  thiocyano- 
group  has  entered  the  complex.  It  dissolves  in  alcohol  and  also  in 

r  (oAc)gj 

dilute  alkalis,  and  may  possibly  be  an  acid,  Cr3(OH)3  H,2H20.  It 

CNS  J 


dissolves  in  pyridine,  yielding  hexa-acetatotripyridine-trichromic  thio¬ 
cyanate. 

Salts  of  a  violet  penta-acetatotrichromic  base  are  obtained  by 
repeated  evaporation  of  the  green  salts  on  the  water-bath.  The 

r  (0Ac)si 

principal  salt  of  the  series  is  the  monoacetate ,  Cr3(OH)3  0Ac,11H20, 

l  h2o  J 

which  forms  dark  violet  rhombohedra.  It  may  be  obtained  directly 
from  the  green  acetate,  or  by  hydrolysis  of  any  of  the  higher  acetates 
of  this  series.  At  17 ’5°  it  dissolves  in  2T5  parts  of  water.  Methyl 
alcohol  removes  6H20,  leaving  a  crystalline  re  'due  of  the  same  salt 
with  5H20.  The  constitution  is  shown  to  be  ^hat  given  above,  by 
means  of  the  chemical  reactions,  molecular  weight,  and  electrical 
conductivity.  A  double  salt  of  the  mono-  and  di-acetate,  with  10H2O, 
is  most  easily  prepared,  and  forms  dark  violet  needles.  The  triacetate 


crystallises  in  prisms, 


(OAc)5 
Cr3(OH)2 


h2o 


(OAc)2 


2  H  O 
HOAc’^2  ’ 


and  also  with  3  more 


mols.  H20.  The  tetra-acetate  forms  thin  tablets.  The  chloride- 
acetate,  bromide-acetate,  and  sulphate-acetate  have  also  been  prepared, 
several  different  double  salts  being  found  to  exist.  The  formate- 
acetate,  from  the  mono-acetate  and  85%  formic  acid,  contains  8H20 
outside  the  complex,  and  forms  violet,  readily  soluble  needles.  A 
double  salt  of  the  mono-acetate  of  the  violet  penta-aceto-base  and  the 
mono-acetate  of  the  green  hexa-aceto-base  crystallises  in  greyish-violet 
prisms. 

Gussmann’s  triacetatotrichromic  acetate  (Abstr.,  1911,  i,  103)  is 
more  conveniently  prepared  by  repeated  evaporation  of  the  green 
hexa-acetatodiacetate  with  water,  and  then  forms  long,  tetragonal 

bipyramids,  J^Cr3|Q^^3J(OAc)2,  J^Cr3|^g^3JoAc,28H20,  or  by  adding 

ammonium  carbonate  to  the  mother  liquor  from  the  penta-aceto-salt, 
and  then  removing  ammonia  by  means  of  acetic  acid.  One  part 
requires  1016  parts  of  cold  water  for  solution.  Methyl  alcohol  removes 
16H20,  and  a  hydrate  with  16H20  also  exists.  A  tri-,  tetra-,  and 
hexa-acetate  have  been  prepared,  as  well  as  a  sulphate-acetate  and 
an  ammonia  compound.  The  salts  of  this  series  are  reddish- 
violet. 

A  table  of  the  known  chromiacetates  is  given,  and  attention  is 
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drawn  to  the  number  of  isomeric  salts,  isomerism  not  having  been 
observed  in  the  acetates  of  other  metals.  C.  H.  D. 

Carbohydrate  Esters  of  the  Higher  Fatty  Acids.  III. 
Mannitol  Esters  of  Laurie  Acids.  W.  It.  Bloor  (J.  Biol.  Chem., 
1912,  11,  421 — 428). — Mannitan  dilaurate,  C6H10O3(CO2*OnH23)2, 
prepared  by  dissolving  mannitol  in  warm  concentrated  sulphuric  acid 
and  adding  lauric  acid,  forms  microscopic  needles,  m.  p.  122°.  In 
chloroform  solution,  [<i]d  +  8-5°. 

isoMannide  dilaurate  was  prepared  by  heating  the  preceding 
ester  at  200°  for  a  short  time ;  it  is  colourless,  has  m.  p.  37  5°, 
n$  P4570  ;  [a]D+  125°  in  ether  or  benzene  solution. 

The  isomannide  esters  of  lauric  and  closely  related  fatty  acids  are  as 
well  utilised  by  the  animal  organism  as  ordinary  fats.  W.  D.  H. 

Fatty  Acids.  S.  Fachini  and  W.  Dorta  (Chem.  Rev.  Fett.  Harz- 
Ind.,  1912,  19,  77 — 79.  Compare  Ann.  Soc.  Chim.  I tal.  Sez.  Roma , 
1910). — An  account  of  further  experiments  based  on  an  attempt 
qualitatively  to  separate  mixtures  of  liquid  and  solid  fatty  acids  by 
means  of  acetone. 

The  alkali  salts  of  the  higher  fatty  acids  are  practically  insoluble  in 
cold  pure  dry  acetone ;  100  c.c.  of  boiling  80%  acetone  dissolves  about 
one  gram  each  of  sodium  palmitate  and  sodium  stearate,  whilst  sodium 
myristate  is  somewhat  more  soluble  ;  the  salts  do  not  crystallise  out, 
but  the  mixture  solidifies  to  a  clear  transparent  mass. 

Potassium  stearate  is  insoluble  in  cold  90%  acetone ;  potassium 
palmitate  is  slightly  soluble  ;  when  a  mixture  (1  gram)  is  boiled  with 
100  c.c.  of  90%  acetone,  the  potassium  stearate  crystallises  out  at  46°, 
the  potassium  palmitate  at  28 — 30°,  whilst  any  potassium  myristate 
remains  in  solution.  F.  M.  G.  M. 

Preparation  of  an  Ester  from  Montana  Wax.  Ernst 
Schliemann’s  Export-Ceresin-Fabrik  (D.R.-P.  244786.  Compare 
Abstr.,1902,  i,  72;  1909,  i,  629  ;  Trans.,  1911,  99,  2302).— When 
refined  Montana  wax  (100  parts)  containing  about  70%  free  montanic 
acid  (C28H6r'C02H)  and  glycerol  (25  parts)  are  heated  together 
(preferably  under  pressure),  an  ester  containing  two  molecules  of  acid  to 
one  of  glycerol  is  formed  ;  it  is  a  colourless  wax,  m.  p.  80 — 81°,  and  is 
soluble  in  the  ordinary  wax  solvents.  F.  M.  G.  M. 

The  Colouring  Matters  and  Nitrogenous  Substances  in 
Fats.  Georges  Bouchard  ( Compt .  rend.,  1912,  154,  1620 — 1622). 
— The  yellowish-brown  aqueous  layer  obtained  after  removal  of  the 
upper  layer  of  soap  from  the  hydrolysis  of  any  fatty  matter  by 
sodium  hydroxide,  on  neutralisation  gives  a  brown,  gelatinous 
precipitate.  This  is  purified  by  treatment  with  hydrochloric  acid  and 
then  light  petroleum ;  ether  then  extracts  a  soluble  portion  of  com¬ 
position  approximating  to  CI8H2g04,  the  chemical  behaviour  of  which 
indicates  that  it  is  a  ketonic  acid.  The  insoluble  residue  is  a  black, 
varnish-like  mass  which  appears  to  be  a  mixture  of  acids  richer  in 
oxygen  than  the  above  mentioned,  together  with  an  acidic  nitrogen 
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compound  ;  the  percentage  of  nitrogen  in  the  latter  varies  from  0‘5  to 
3*8  with  the  different  fats  examined. 

On  examining  more  than  one  hundred  purified  fats,  it  was  dis¬ 
covered  that  they  all  contained  some  hundredths  of  a  %  of 
nitrogen,  the  amount  being  as  high  as  0-05%  for  some  animal  fats,  and 
as  low  as  0‘01%  for  some  vegetable  oils.  D.  E.  T. 

Toxicity  of  Paints.  Edward  C.  C.  Baly  (J.  Soc.  Chem.  Ind., 
1912,  31,  515 — 518) — Poisonous,  volatile  compounds  are  produced 
somewhat  readily  by  the  action  of  white  lead,  and  more  readily  by  the 
action  of  lead  hydroxide,  red  lead,  lead  peroxide,  and  manganese 
dioxide  on  linseed  oil.  On  the  other  hand,  these  compounds  are 
formed  only  in  minute  quantities  at  the  ordinary  temperature  by  the 
interaction  of  linseed  oil  and  zinc  white  or  basic  lead  sulphate. 

The  vapour  evolved  by  a  mixture  of  linseed  oil  and  white  lead,  as 
already  stated,  is  very  poisonous,  producing  certain  specific  symptoms, 
such  as  lassitude  and  severe  localised  headache,  followed  by  diarrhoea, 
and  it  is  this  vapour  which  is  undoubtedly  responsible  for  the  cases 
of  supposed  lead  poisoning  incurred  by  persons  who  have  lived  in 
rooms  freshly  painted  with  white  lead.  The  vapour  does  not  contain 
lead,  however,  but  is  probably  a  mixture  of  unsaturated  aldehydes. 

W.  fl.  G. 

Synthesis  of  Closed  Rings  by  means  of  Cyanamide.  1.  Cyan- 
amide  and  Ethyl  Acetoacetate.  Perci  Brigl  ( Ber .,  1912,  45, 
1557 — 1563). — Ethyl  acetoacetate  and  cyanamide  condense  in  presence 
of  sodium  ethoxide  to  form  the  monosodium  salt  of  ethyl  fi-cyanoamino- 
crotonate,  CN*NH,CMelCH,C02Et.  This  is  readily  broken  down 
into  its  components  by  acids,  and  contains  a  hydrogen  atom  replacable 
by  metal.  With  hydrogen  sulphide,  an  additive  product,  ethyl  /3-thio - 
carbamidocrotonate,  NH2’CS*NH,CMeICH*C02Et,  is  obtained.  This 
is  stable  and  soluble  in  ether,  and  differs  from  the  compound  obtained 
by  List  (Abstr.,  1886,  443  ;  1887,  127)  from  thiocarbamide  and 
ethyl  acetoacetate,  which  probably  contains  a  molecule  of  water  more. 

Sodium  methoxide  converts  ethyl  thiocarbamidocrotonate  into  thio- 

methyluracil,  already  described  by  List  ( loc .  cit.). 

Ethyl  /3-cyanoaminocrotonate  forms  long,  asbestos-like,  colourless 
needles,  m.  p.  70 — 72°;  the  copper  salt  is  yellow;  the  cobalt  salt  is 
violet,  subsequently  becoming  red  ;  the  other  metallic  salts  are  not 
characteristic. 

Ethyl  /3- thiocarbamidocrotonate  crystallises  in  yellow  needles,  m.  p. 
165 — 166°  after  previous  sintering.  E.  E.  A. 

Dimorphism  of  Oleic  Acid.  Aage  Kirschner  ( Zeitsch .  physikal. 
Chem.,  1912,79,  759 — 761). — A  second  form  of  oleic  acid  was  obtained 
in  small,  white  crystals  on  setting  aside  a  fairly  pure  specimen  of 
the  acid  in  a  flat  dish  at  8 — 10°.  The  new  form  melts  at  a  higher 
temperature  than  the  ordinary  modification,  but  the  exact  melting 
point  cannot  be  given,  as  neither  the  new  modification  or  oleic  acid 
itself  has  been  obtained  pure.  G.  S. 
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New  Isomerid.es of  Oleic  Acid :  CH3-  [CH2]4-CH:CH‘[CH2]10-CO2H 
and  CH8*[CH2]5*CH!CH*[CH2]9*C02H.  Influence  of  Displace¬ 
ment  of  the  Double  Linking  in  the  Molecule.  Sergius  Fokin 
(J.  Russ.  Rhys.  Chem.  Soc.,  1912,  44,  653 — 661).— Reduction  of 
ricinoleic  acid  with  hydrogen  in  presence  of  platinous  hydroxide  gave 
Vhydroxystearic  acid,  which  was  then  treated  with  hydrobromic  acid, 
and  the  resulting  bromostearic  acid  boiled  with  alcoholic  potassium 
hydroxide,  a  solid  and  a  liquid  product  being  thus  obtained. 

The  solid  product  contained  stearic  acid  and  a  crystalline  HR-oleic 
acid,  CH3-[CH2]4*CH;CH,[CH2]10*CO2H,  m.  p.  34 — 36°,  solidifying  pt. 
36 — 38°,  iodine  number  89‘3  (theoretical  90),  which  on  reduction  by 
hydrogen  in  presence  of  platinous  hydroxide  gives  stearic  acid  and, 
on  oxidation  with  alkaline  permanganate,  (1)  an  acid,  C5Hu*C02H  ; 
(2)  a  decamethylenedicarboxylic  acid,  C12H2204,  m.  p.  104 — 105‘5°, 
solidifying  pt.  92 — 90° ;  (3)  X/x-dihydroxystearic  acid,  m.  p.  85 — 88°, 
solidifying  pt.  84 — 82°,  and  (4)  a  waxy  portion,  m.  p.  30 — 40°,  which 
is  probably  a  glycidic  acid  or  a  ketohydroxy-acid. 

The  liquid  product  has  an  iodine  number  of  about  83’8,  solidifies  at 
about  6 — 8°,  and  gives  stearic  acid  on  reduction  with  hydrogen  in  presence 
of  platinous  hydroxide,  whilst  on  oxidation  it  yields  (1)  w-heptoic  acid, 
C7H1402 ;  (2)  a  dibasic  acid  (?  nonamethylenedicarboxylic  acid), 
C11H20O4,  m.  p.  100 — 101°,  solidifying  pt.  88 — 85°;  (3)  KX-dihydroxy- 
stearic  acid ;  (4)  a  waxy  product  resembling  that  found  in  the  solid 
portion.  There  is  hence  little  doubt  that  the  liquid  product  is  A^-oleic 
acid. 

From  these  results  and  those  of  other  investigators,  it  seems  that 
oleic  acids  with  the  double  linking  in  an  odd-even  position  (r)6,  ik, 
Xfi)  are  solid,  whilst  those  with  this  linking  in  an  even-odd  position 
(Olk\  )  are  liquid.  T.  H.  P. 

Preparation  of  Aluminium  Glycollate.  Heinrich  Byk 
(D.R.-P.  245490). — Aluminium  glycollate,  A1(0H)(0,C0*CH2,0H)2,  is 
readily  prepared  in  crystalline  form  by  treating  an  aqueous  suspension 
of  freshly  precipitated  aluminium  hydroxide  (1  mol.)  with  glycollic 
acid  (2  mols.) ;  the  solution  is  filtered,  and  evaporated  at  50 — 60°  in  a 
vacuum.  F.  M.  G.  M. 

Action  of  Hydrogen  Peroxide  on  Lactic  Acid  and  on 
Dextrose.  Jean  Effront  ( Compt .  rend.,  1912,  154,  1296 — 1298). 
— Hydrogen  peroxide  acts  on  lactic  acid  at  the  boiling  point  of  water 
with  the  formation  of  nearly  the  theoretical  quantity  of  acetic  acid. 
From  1  — 15%  of  ethyl  alcohol  are  also  obtained,  and  it  is  considered 
that  the  lactic  acid'  has  been  broken  down  to  carbon  dioxide  and 
alcohol,  and  the  latter  oxidised  to  acetic  acid. 

From  dextrose  under  similar  conditions,  from  1 — 9%  of  alcohol,  also 
acetaldehyde  and  acetic  and  formic  acids  are  obtained  in  the  proportion 
of  two  (acetic  acid)  to  eight  (formic  acid).  At  the  moment  when  the 
dextrose  is  half  destroyed,  60%  of  volatile  acids  and  29%  of  oxalic  acid 
are  formed  ;  when  90%  of  the  sugar  has  been  attacked,  the  proportion 
of  oxalic  acid  is  reduced  to  7%,  and  when  action  is  complete  no  oxalic 
acid  is  obtained.  The  proportion  of  volatile  acid  remains  constant 
throughout.  E.  F.  A. 
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Syntheses  by  means  of  Mixed  Organic  Derivatives  of  Zinc  : 
a-Alkyloxyalkylacetic  Acids.  Edmond  E.  Blaise  and  L.  Picard 
(Bull.  Soc.  chim.,  1912,  [iv],  11,  537 — 546.  Compare  Abstr.,  1911,  i, 
349  ;  this  vol.,  i,  232). — The  production  of  ethyl  chi oroethoxy acetate 
and  its  reaction  with  mixed  organic  compounds  of  zinc,  already 
dealt  with  ( loc .  cit.,  compare  Mylo,  this  vol.,  i,  4),  are  described  in 
greater  detail.  The  latter  reaction  is  of  special  interest,  since  it  is  a 
general  method  for  the  synthesis  of  a-alcohols  by  the  direct  attachment 
of  the  group  -CH(0H)-C02H  to  any  radicle. 

Ethyl  a-ethoxy-rc- valerate,  b.  p.  84°/ 17  mm.  or  76°/ 12 '5  mm., 
obtained  as  already  described  (loc.  cit.)  or  by  treating  a-bromovaleryl 
chloride  with  ethyl  alcohol,  forms  on  hydrolysis  a-ethoxyvaleric  acid , 
b.  p.  114°/11  mm.,  124717  mm.,  as  as  slightly  viscous  liquid.  The 
methyl  ester,  b.  p.  70715  mm.,  is  a  mobile  liquid  ;  the  acid  chloride, 
b.  p.  57 — 58712‘5  mm.,  is  liquid  ;  the  amide ,  m.  p.  91°,  forms  colourless 
needles.  The  anilide,  m.  p.  68°,  crystallises  from  a  mixture  of  benzene 
and  light  petroleum.  The  p -toluidide,  b.  p.  18471 1  "5  mm.,  is  liquid. 

T.  A.  H. 

Uranyl  Oxalate.  William  Oechsner  de  Coninck  and  Albert 
Raynaud  (Bull.  Soc.  chim.,  1912,  [iv],  11,  531 — 533). — Uranyl 
oxalate,  U02C204,  is  moderately  soluble  in  water,  and  sparingly 
soluble  in  alcohol  (95°)  or  dry  methyl  alcohol,  becomes  anhydrous  at 
100°,  and  then  on  exposure  to  moist  air,  slowly  absorbs  3H20.  On 
ignition  in  a  closed  vessel,  it  leaves  a  residue  of  uranous  oxide,  U02  in 
a  condensed  form,  which  is  black,  but  shows  green  or  brown  tints  by 
reflected  light.  T.  A.  H. 

The  Esters  of  Dichlorosuccinic  Acid  and  Their  Stereo- 
isomerides.  Georges  Darzens  and  J.  Sejourne  (Compt.  rend.,  1912, 
154,  1615 — 1617). — Two  inactive  dichlorosuccinic  acids  have  already 
been  described  (Kirchhoff,  Abstr.,  1895,  i,  20;  Michael  and  Tissot, 
Abstr.,  1893,  i,  142;  Riet,  Abstr.,  1895,  i,  19). 

On  treating  methyl  d-tartrate  in  pyridine  solution  with  thionyl 
chloride  there  is  obtained  an  active  methyl  dichlorosuccinate,  b.  p. 
126720  mm.,  106°/4  mm.,  m.  p.  62 — 63°,  [a]20  -  66°  (in  chloroform). 

The  corresponding  ethyl  dichlorosuccinate,  obtained  in  a  similar 
manner  from  ethyl  d-tartrate,  has  b.  p.  11673  mm.,  and  does  not 
crystallise. 

Methyl  c^-tartrate  under  similar  treatment  yields  an  inactive  pro¬ 
duct,  presumably  methyl  dl-dichlorosuccinate,  b.  p.  10573  mm.,  m.  p. 
43°;  this  differs  from  both  the  inactive  esters  previously  described 
(loc.  cit.),  and  appears  to  offer  a  case  of  isomerism  somewhat  analogous 
to  that  of  the  malic  acids. 

Contrary  to  expectation,  all  the  above  esters  on  elimination  of 
hydrogen  chloride  give  ethyl  chlorofumarate,  b.  p.  11777  mm.  This 
is  explained  by  an  assumption  that  the  elimination  of  hydrogen 
chloride  occurs  at  one  carbon  atom,  and  is  followed  by  the  movement 
of  a  hydrogen  atom  from  the  other  carbon.  The  ehlorofumaric  esters 
resist  the  elimination  of  another  molecule  of  hydrogen  chloride. 

D.  F.  T. 
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The  Decomposition  of  Some  Higher  Acids  of  the  Oxalic 
Acid  Group  by  Heat.  Ossian  Aschan  (Ber.,  1912,  45,  1(503 — 1609). 
— Adipic,  suberic,  and  sebacic  acids,  when  submitted  to  dry  distilla¬ 
tion,  are  found  to  undergo  changes  in  three  directions  :  I,  elimination 
of  carbon  dioxide  and  water,  resulting  in  cycfoketones  ;  II,  loss  of 
carbon  dioxide  alone,  giving  saturated  mono-basic  acids ;  and  III,  the 
formation  of  unsaturated  monobasic  acids. 

From  adipic  acid,  cycfopentanone  has  been  obtained  in  60%  yield, 
whilst  valeric  acid  has  been  characterised  in  the  form  of  its  calcium 
salt,  and  potassium  permanganate  has  revealed  the  presence  of  an 
unsaturated  acid.  Suberic  and  sebacic  acids  are  more  liable  to  complete 
decomposition,  and  the  formation  of  ketones  occurs  to  a  much  smaller 
extent,  whilst  larger  yields  of  saturated  and  unsaturated  acids  are 
obtained.  The  formation  of  suberone  and  rt-heptoic  acid  in  the  one 
case,  and  of  cycfononanone  and  n-nonoic  acid  in  the  other,  has  been 
proved.  J.  C.  W. 


Preparation  of  a/3-Diketonic  Esters.  Andr^:  Wahl  and  M.  Doll 
( Compt .  rend.,  1912,  154,  1237 — 1240). — The  preparation,  properties, 
and  certain  reactions  of  homologues  of  ethyl  acetylglyoxalate  (ethyl 
diketobutyrate)  are  described  (compare  Bouveault  and  Wahl,  Abstr., 
1904,  i,  556  ;  Wahl,  Abstr.,  1907,  i,  217;  1911,  i,  108).  The  new 
esters  were  prepared  by  the  general  method  already  described. 

Ethyl  propionylgly oxalate,  CH2Me •  CO •  CO •  C02Et,  b.  p.  77 — 80°/ 
10  mm.,  D°  1*142,  is  sparingly  soluble  in  water.  Ethyl  butyrylgly- 
oxalate  has  b.  p.  83 — 86°/ 10  mm.,  D°  1*104.  Ethyl  heptylglyoxalate, 
b.  p.  124 — 128°/10  mm.,  D°  1*021,  is  insoluble  in  water.  All  these 
esters  are  pleasant-smelling,  mobile,  yellow  liquids,  which  are 
decolorised  by  water  or  alcohol ;  with  aniline  and  hydroxylamine 
they  yield  uncrystallisable  oils.  With  o-diamines  they  furnish 
quinoxaline  derivatives ;  thus  ethyl  propionylglyoxalate  gives  with 
o-phenylenediamine,  ethyl  2-ethylquinoxaline 3-carboxylate,  colourless 
needles,  m.  p.  64°.  With  1  : 2-naphthylenediamine,  ethyl  heptyl¬ 
glyoxalate  yields  ethyl  2-hexylphenoquinoxaline-3-carboxylate,  m.  p. 
64 — 65°,  whilst  the  corresponding  compound  given  by  ethyl  butyryl- 
glyoxalate  has  m.  p.  83 — ’84°. 

The  disemicarbazones  derived  from  the  three  homologous  diketonic 
esters  in  ascending  order  melt  with  decomposition  at  235°,  247°,  and 
230°  respectively,  and  are  colourless,  crystalline,  sparingly  soluble 
substances. 

With  phenylhydrazine,  ethyl  propionylglyoxalate  yields  1  -phenyl- 
3  -  ethyl-5  -pyrazolone- i-phenylhydrazone, 

orange  crystals,  m.  p.  157°.  The  corresponding  compounds  formed  from 
the  other  two  esters  in  ascending  order  have  m.  p.  133 — 134°  and 
m.  p.  100 — 101°  respectively  (compare  Bouveault  and  Wahl,  Abstr., 
1904,  i,  789). 

With  hydrazine  hydrate  the  esters  form  the  corresponding  rubazonic 
acids  of  the  type  already  described  by  Bouveault  and  Wahl  ( loc .  cit.). 
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3  :3 ' -Diethylrubazonic  acid,  NH^_ ^ 

(decomp.),  and  the  corresponding  dipropylrubazonic  acid,  m.  p.  260° 
(approx.),  both  form  red  crystals  and  give  violet  tinted  solutions 
with  alkalis.  T.  A.  H. 

Preparation  of  the  Unconjugated  Acids  of  Ox  Bile. 
(Samuel  B.  Schryver  (J.  Physiol.,  1912,  44,  265—274). — The  crude 
acids  are  recrystallised  from  hot  acetone,  and  over  80%  are  obtained 
in  crystalline  form.  From  the  mixture  the  greater  part  of  the  cholic 
acid  can  be  separated  by  heating  a  1%  solution  of  the  sodium  salts 
with  one-fifth  the  volume  of  a  20%  magnesium  chloride  solution  on  a 
water-bath.  Most  of  the  choleic  and  deoxycholeic  acids  separate  as 
the  magnesium  salt,  aud  the  greater  part  of  the  cholate  remains  in 
solution.  From  the  mixture  of  choleate  and  deoxycholeate,  the  former 
can  be  separated  as  an  insoluble  barium  salt,  and  the  deoxycholeic 
acid  can  be  separated  from  the  greater  part  of  the  still  adhering 
cholic  acid  by  reconversion  into  the  magnesium  salt.  No  trace  of 
Hans  Fischer’s  lithocholic  acid  was  found  : ;  it  is  possibly  a  pathological 
product.  W.  D.  H. 

Preparation  of  a-Glucoheptonic  Acid.  Arthur  Liebrecht 
and  Georg  Rosenfeld  (D.R.-P.  245267). — a-Glucoheptonic  acid  is 
obtained  in  satisfactory  yield  when  the  product  obtained  from  the 
treatment  of  dextrose  duriug  six  days  with  hydrogen  cyanide  at  30°  is 
boiled  with  barium  hydroxide,  the  resulting  precipitate  decomposed 
with  sulphuric  acid,  and  the  filtrate  evaporated  in  a  vacuum. 

F.  M.  G.  M. 

Use  of  Carbonates  in  the  Catalytic  Preparation  of  Ketones. 
Jean  B.  Senderens  ( Gompt .  rend.,  1912,  154,  1518 — 1520). — A  claim 
that  his  process  for  the  preparation  of  ketones  directly  from  acids, 
using  thorium,  zirconium,  or  uranium  oxides  as  catalysts  (compare 
Abstr.,  1909,  i,  286,  627;  1910,  i,  11,  179,  318,  489;  1911,  i,  134, 
302)  is  independent  of  the  work  of  Squibb  and  Conroy,  who  used 
carbonates.  Further,  the  author  points  out  that  carbonates  which, 
like  many  other  compounds,  furnish  good  yields  of  acetone  from 
acetic  acid,  are  almost  inactive  or  produce  irregular  results  with  the 
homologues  of  this  acid.  W.  G. 

Chemical  Action  of  Light.  XXIII.  Behaviour  of  Methyl 
Ethyl  Ketone.  Giacomo  L.  Ciamician  and  Paul  Silber  ( Ber .,  1912, 
45,  1540 — 1546*). — It  has  been  shown  (Abstr.,  1911,  i,  513)  that 
methyl  ethyl  ketone  in  methyl  and  ethyl  alcoholic  solution  behaves 
very  differently  from  acetone  when  exposed  to  light.  In  the  case  of 
acetone,  isobutylene  glycol  and  trimethylethyleoe  glycol  are  formed  ; 
with  methyl  ethyl  ketone  no  glycol  could  be  identified.  It  is  now 
established  that  methyl  ethyl  ketone  condenses  with  itself  to  form 
a  di ketone,  C8H1402,  the  other  product  of  the  reaction  being 
*  and  AttijR.  Accad.  Lined,  1912,  [v],  21,  i,  547 — 553. 
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sec.-butyl  alcohol.  This  diketone  reacts  with  ammonia  to  form 
tetramethylpyrrole  ;  it  accordingly  has  the  structure 
COMe-CHMe-CHMe-COMe. 

The  higher  ketones  behave  similarly,  whilst  the  products  of  the  action 
of  light  on  acetone  when  heated  with  ammonium  acetate  give  a  faint, 
but  distinct,  pine-splinter  reaction  for  pyrrole,  and  also  the  Ehrlich 
reaction  for  acetonylacetone. 

The  dilcetone ,  C8H1402,  has  b.  p.  82°/ 11  mm.  ;  it  forms  a  dioxime, 
crystallising  in  large,  lustrous  prisms,  m.  p.  202°. 

The  tetramethylpyrrole  formed  from  it  separates  in  nacreous 
platelets,  m.  p.  114°;  the  picrate  has  yellow,  prismatic  crystals, 
m.  p.  130°;  the  compound  with  trinitroresorcinol  forms  reddish-brown 
needles,  m.  p.  159°. 

The  diketone  reacts  with  phenylhydrazine  to  form  a  pyrrole, 
Ci4H18N2,  crystallising  in  colourless  needles,  m.  p.  130°. 

With  jo-phenylenediamiue,  a  compound  of  the  same  composition, 
separating  in  faintly  coloured,  prismatic  crystals,  m.  p.  174 — 175°,  is 
obtained.  E.  F.  A. 

The  Preparation  of  Glucosone.  Paul  Meyer  ( Biochem .  Zeitsch., 
1912,  40,  455 — 457). — In  view  of  the  fact  that  glucosazone  is  not 
soluble  in  water,  the  ordinary  method  of  preparing  glucosone  from  this 
by  treatment  with  benzaldehyde  has  failed.  The  author  shows, 
however,  that  glucosazone  is  soluble  in  benzaldehyde,  and  if  2  grams  of 
the  osazone  are  dissolved  in  18  grams  of  the  aldehyde  and  the  mixture 
heated  with  200  c.c.  of  water,  glucosone  is  obtained  in  a  yield  up  to 
30%  of  the  theoretical.  S.  B.  S. 

Action  of  Ultra-violet  Rays  on  Starch.  Jean  Bielecki  and 
Rene  Wurmser  ( Gompt .  rend.,  1912,  154,  1429 — 1432.  Compare 
Abstr.,  1910,  i,  625  ;  1911,  i,  255,  524). — Pure  starch  in  aqueous 
solution  when  exposed  to  the  ultra-violet  rays  from  a  quartz -mercury 
lamp  undergoes  hydrolysis  and  partial  oxidation.  The  products 
formed  are  dextrins,  reducing  sugars  (probably  dextrose),  pentoses, 
formaldehyde,  and  substances  of  an  acid  nature.  W.  G. 

Action  of  Ultra-violet  Rays  on  Starch.  Leon  Massol  {Gompt. 
rend.,  1912,  154,  1645 — 1646.  Compare  Massol,  Abstr.,  1911,  i,  356  ; 
Bielecki  and  Wurmser,  preceding  abstract). — A  claim  for  priority. 

D.  F.  T. 

Hydrolysis  of  Starch  by  Hydrogen  Peroxide,  alone  or  in 
the  Presence  of  Animal  and  Vegetable  Amylases.  C.  Gerber 
{Gompt.  rend.,  1912,  154,  1543 — 1545). — Hydrogen  peroxide  even  in 
dilute  solutions  (1  part  perhydrol  in  1000 — 3000  water)  has  a  powerful 
hydrolysing  effect  on  starch,  the  products  being  maltose  and  dextrins. 
In  more  concentrated  solutions,  oxidation  of  the  maltose  occurs.  This 
hydrolysis  is  more  closely  allied  to  diastatic  action  than  is  the  case 
with  acids,  maltose  and  not  dextrose  being  the  sugar  formed.  Rise  in 
temperature  increases  the  rate  of  the  reaction  very  considerably. 

A  solution  of  perhydrol  (T  :  8000)  has  a  powerful  retarding  influence 
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on  the  amylase  of  Ficus  carica,  but  has  no  effect  on  that  of  Brous- 
sonetia  papyrifera,  a  strength  of  1  : 25  being  necessary  to  cause 
retardation  with  this  amylase.  With  the  amylase  of  trypsin,  a  solution 
1  :  1000  has  a  slight  accelerating  effect,  whilst  a  solution  1  :  25  has  a 
marked  retarding  influence.  W.  G. 

Acid  of  Oxalic  Acid  on  Cellulose.  Cellulose-oxalic  Acid 
Ester.  John  F.  Briggs  ( J .  Soc.  Ghem.  Ind.,  1912,  31,  520 — 522). — 
Cellulose  is  converted  by  oxalic  acid,  slowly  at  the  ordinary  tempera¬ 
ture,  more  rapidly  at  higher  temperatures,  partly  into  a  hydrocellulose 
and  partly  into  a  compound  which  is  probably  an  acid  oxalate  of  a 
hydrocellulose.  The  ester  has  not  yet  been  isolated  ;  it  exhibits,  even 
in  the  form  of  a  sodium  salt,  a  strong  affinity  for  basic  dyes. 

W.  H.  G. 

Physical  and  Chemical  Properties  of  Some  Organic 
Amalgams.  Herbert  N.  McCoy  and  Franklin  L.  West  (J.  Physical 
Ghent.,  1912,  16,  261 — 286.  Compare  McCoy  and  Moore,  Abstr., 
1911,  i,  270). — The  method  of  preparing  tetramethylammonium 
amalgam  previously  described  has  been  improved  by  carrying  out  the 
electrolysis  of  alcoholic  tetramethylammonium  chloride  in  a  vessel 
cooled  to  -  34°  by  liquid  ammonia.  The  electrolytic  efficiency  of  the 
process  was  about  15%  with  ethyl  alcohol  and  somewhat  higher  with 
propyl  alcohol  and  acetonitrile  as  electrolytes. 

The  amalgam  was  filtered  by  suction  from  the  excess  of  liquid 
mercury,  and  the  silver- white,  granular,  crystalline  amalgam,  having 
been  washed  with  carbon  tetrachloride,  could  be  preserved  under 
carbon  tetrachloride  at  0°  for  several  hours.  The  crystals  contained 
upwards  of  5%  of  their  mercury  in  combination,  as  estimated  from 
the  proportion  of  colloidal  mercury  obtained  when  water  was  added. 
The  crystals  float  on  liquid  mercury,  densities  as  low  as  10 ’6  being 
recorded.  The  electrical  conductivity  falls  off  as  the  percentage  of 
amalgam  increases. 

Tetramethylammonium  amalgam  spontaneously  emits  negative 
electricity  as  it  decomposes,  and  the  residual  amalgam,  if  insulated, 
acquires  a  positive  charge,  attaining  in  one  case  3'8  volts  in  a  few 
minutes.  A  positively  charged  electroscope  is  discharged  by  the 
emission  at  a  rate  which  is  greater  the  higher  the  temperature  of  the 
amalgam  and  the  nearer  it  is  to  the  electroscope.  The  emission  is 
without  effect  on  a  photographic  plate,  and  is  unable  to  pass  through 
0‘044  mm.  of  aluminium,  but  may  be  carried  by  a  current  of  air 
through  a  layer  of  glass  wool  or  a  long  narrow  tube.  The  conclusion 
is  drawn  that  the  phenomenon  is  not  one  of  radioactivity,  but  consists 
of  the  emission  of  ionised  molecules  of  the  gaseous  decomposition 
products. 

Ammonium  amalgam  emits  positive  electricity  as  observed  by  Coehn, 
and  also  negative  in  about  l/50th  to  l/20th  the  amount. 
Monomethylammonium  amalgam  also  gives  both  kinds  of  ion,  the 
proportions  being  similar.  Tetramethylammonium  amalgam  is 
peculiar  in  that  it  emits  no  positive  ions.  The  gas  escaping  from  the 
mercury  in  minute  bubbles  is  negatively  electrified  just  as  in  the  case 
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of  air  bubbled  through  mercury,  as  noticed  by  Lenard  (1892).  The 
phenomenon  is  distinct  from  that  shown  by  potassium  and  sodium 
amalgams,  in  that  ultra-violet  light  is  not  necessary,  and,  in  fact,  has  no 
appreciable  influence. 

The  decomposition  of  tetramethylammonium  amalgam  at  25° 
appears  to  take  place  according  to  the  equation  : 

4Hg;c(CH3)4N  4(OH3)3N  +  2CH4  +  C2H4  +  *Hg, 
although  the  authors  consider  that  this  is  not  definitely  established. 
The  rate  at  which  gas  is  evolved  at  27°  indicates  that  the  action  is 
unimolecular,  so  that  it  is  necessary  to  assume  that  it  takes  place  in 
stages.  It  is  calculated  that  only  one  ion  is  produced  per  1010  molecules 
of  trimethylamine  evolved. 

The  preparation  of  monomethylammonium  amalgam  was  also 
investigated.  It  was  found  that  there  is  no  better  electrolyte  than 
water  in  this  case,  and  there  is  no  advantage  in  working  at  -  34°  instead 
of  0°.  R.  J.  C. 


Precipitating  Reagents  for  Amino-acids.  Carl  Neuberg  and 
Johannes  Kerb  ( Biochem .  Zeitsch.,  1912,  40,  498 — 512). — Mercuric 
acetate  precipitates  amino-acids  in  the  presence  of  carbonates. 
The  mercuric  salts  are  not  the  normal  salts  of  the  acids,  but  appear 
to  be  the  salts  of  the  carbamic  acids,  formed  by  the  action  of  the 
carbonate  on  the  amino-acids ;  thus  glycine,  for  example,  appears  to 
react  as  follows  :  C02H>0H2*NH2  +  Na2C03  =  C02Na*CH2*NH*C02Na. 
Mercuric  acetate  acting  on  compounds  of  this  description  gives  rise  to 
basic  mercuric  salts  of  the  corresponding  acid ;  the  reasons  for  these 
suppositions  are  the  following  :  (1)  The  normal  mercuric  salts  of 
amino-acids  which  are  known  have  different  properties  to  those 
obtained  in  the  above  reaction,  some  of  them  being  easily  soluble. 

(2)  Glucosamine  which  contains  no  carboxyl  group  also  gives  a  pre¬ 
cipitate  when  treated  with  sodium  carbonate  and  mercuric  acetate. 

(3)  Sodium  carbonate  is  essential  for  the  reaction,  and  cannot  be 

replaced  by  sodium  hydroxide.  (4)  On  decomposition  of.  the  salts 
with  hydrogen  sulphide,  carbon  dioxide  is  evolved.  (5)  Similar 
precipitates  could  be  obtained  directly  from  the  corresponding 
carbamic  acids  prepared  by  Siegfried’s  method.  The  authors  give 
full  details  for  carrying  out  the  reaction.  S.  B.  S. 


Creatinine.  Ernst  Schmidt  (. Apoth .  Zeit.,  1912,  Reprint  3  pp. 
Compare  Abstr.,  1911,  i,  20). — The  product  obtained  by  the  action  of 
sodium  nitrite  on  a  nitric  acid  solution  of  creatinine  is  not  a  nitroso- 
compound,  but  an  oxime;  on  treatment  with  hydrochloric  acid,  it 
gives  hydroxylamine  and  an  acidic  substance,  which  proves  to  be 
methylparabanic  acid,  so  that  its  constitution  probably  is 

CO<NMe  9*^  ,  that  is,  the  oxime  of  methylparabanic  acid. 

nm— CO 

The  “  nitrosocreatinine  ”  of  Kramm  (Abstr.,  1899,  i,  85),  obtained 
by  the  action  of  sodium  nitroprusside  on  creatinine,  is  probably  the 

guanidine  analogue,  9’^  ^9  Unlike  the  above 

NH— CO 
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oxime,  it  possesses  basic  properties.  On  hydrolysis  with  hydrochloric 
acid,  it  yields,  amongst  other  products,  hydroxylamine  and  methyl- 
parabanic  acid  ;  on  reduction  with  tin  and  hydrochloric  acid,  it  gives 
a  considerable  quantity  of  methylguanidine.  D.  F.  T. 

Oxidation  of  Potassium  Cyanate  by  means  of  Hydrogen 
Peroxide.  Alexander  P.  Lidoff  ( J '.  Russ.  Rhys.  Chem.  Soc.,  1912, 
44,  527 — 528.  Compare  Abstr.,  1911,  i,  429,  618). — In  neutral 
solution  the  reaction  between  potassium  cyanate  and  hydrogen 
peroxide  seems  to  proceed  according  to  the  equation  :  2KCNO  + 
H202  =  K2CN02  +  CNO  +  H20.  Not  only  the  gas  from  the  salt 
remaining  in  solution,  but  also  that  evolved,  which  is  mainly  soluble  in 
alkali  hydroxide  and  gives  a  precipitate  with  barium  hydroxide 
solution,  possesses  a  less  weight  than  carbon  dioxide.  In  presence  of 
sodium  hydroxide,  which  must  be  free  from  carbonate,  the  reaction  is 
expressed  by  the  equation  :  2KCNO  +  2NaOH  +  2H202  =  K2CN02 
+  Na2CN02  +  2H20.  Also,  in  presence  of  concentrated  alcohol, 
which  annuls  the  hydrolysing  action  of  the  water,  the  oxidation 
proceeds  without  generation  of  gas.  T.  H.  P. 

Formation  of  Oxycyanates  on  Heating  Potassium  Cyanate 
with  Copper  Oxide  or  on  Combustion  of  Potassium  Cyanate  in 
Oxygen.  Alexander  P.  Lidoff  ( J .  Russ.  Phys.  Chem.  Soc.,  1912,  44, 
529 — 532.  Compare  preceding  abstract). — When  potassium  cyanate 
is  heated  with  a  small  quantity  of  an  oxide  or  of  a  finely  divided  metal, 
for  example,  copper,  it  undergoes  energetic  oxidation  according  to  the 
equations  :  2KCNO  +  CuO  =  K2CN02  +  CNO  +  Cu  and  2KCNO  +  Cu  = 
K2CN02  +  ON  +  Cu.  The  quantities  of  gas  evolved  do  not  correspond 
exactly  with  these  equations,  owing  to  secondary  reactions  occurring 
to  a  slight  extent.  T.  H.  P. 

Synthesis  of  Carbamide  by  the  Oxidation  of  Ammonia  and 
Carbohydrates,  Glycerol,  or  Formaldehyde.  Robert  Fosse 
( Compt .  Rend.,  1912,  154,  1448 — 1450). — Contrary  to  the  statement  of 
Hofmeister  (Abstr.,  1897,  ii,  335),  carbamide  is  formed  inconsiderable 
quantities  when  dextrose,  lsevulose,  sucrose,  dextrin,  inulin,  starch, 
glycerol  or  formaldehyde  are  oxidised  in  the  presence  of  ammonium 
salts  by  means  of  potassium  permanganate.  The  permanganate  is 
added  slowly  to  the  ammoniacal  sugar  solution,  and  the  mixture  is  then 
heated  at  50 — 60°  until  the  permanganate  is  all  destroyed.  After  the 
addition  of  acetic  acid,  the  liquid  is  filtered  and  the  carbamide  is 
precipitated  by  the  addition  of  an  alcoholic  solution  of  xanth-hydrol. 

W.  G. 

Preparation  of  Carbamic  Esters  of  Tertiary  Alcohols. 
Vereinigte  Chininfabriken  Zimmer  &  Co.  (D.R.-P.  245491). — The 
carbamic  esters  of  tertiary  alcohols  are  readily  prepared  by  the  action 
of  a  metal  on  a  mixture  of  the  alcohol  and  carbamyl  chloride.  Amylene 
carbamate,  NH2,C02*C5H11,  colourless  needles,  m.  p.  83 — 86°,  with  a 
camphor-like  odour  was  prepared  by  treating  a  cooled  mixture  of 
amylene  hydrate  (88  parts),  benzene  (600  parts),  and  sodium  (23  parts) 
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with  carbamyl  chloride  (79 '5  parts) ;  the  solution  was  acidified, 
filtered,  the  benzene  removed  by  distillation,  and  the  oily  residue 
crystallised  from  alcohol.  This  reaction  can  also  be  carried  out  by 
Grignard's  method. 

Methyldiethylcarbinylurethane,  colourless  needles  with  a  camphor¬ 
like  odour,  was  obtained  by  adding  methyl  ethyl  ketone  (1  mol.)  to 
magnesium  ethyl  chloride  (prepared  by  Grignard’s  reaction),  followed 
when  the  action  moderated  by  carbamyl  chloride  to  the  well  cooled 
solution.  F.  M.  G.  M. 

Addition  of  Ethylidenebisurethane  to  Acetylacetone.  II. 
G.  Bianchi  ( Gazzetta ,  1912,  42,  i,  499 — 502). — Replacement  of  the 
aromatic  aldehyde  previously  employed  (Abstr.,  1911,  i,  977)  by 
acetaldehyde  shows  that  alkylidene-urethanes,  as  well  as  arylalkylidene- 
urethanes  give  the  additive  reaction  with  /3-carbonyl  compounds. 

Urethanoethylideneacetylacetone ,  CHAc2*CHMe‘NII*C02Et,  prepared 
by  the  interaction  of  acetylacetone,  urethane,  and  acetaldehyde  (the 
last  two  compounds  first  reacting  to  give  ethylidenebisurethane),  forms 
radiating  masses  of  white  needles,  m.  p.  77°,  gives  the  normal  molecular 
weight  in  boiling  benzene,  exhibits  neither  acid  nor  basic  reaction,  and 
is  highly  stable  towards  mineral  acids.  T.  H.  P. 

Chlorocamphornitrilic  Acid.  Johann  Scheibek  and  Max 
Knothe  (Ber.,  1912,  45,  1551 — 1553.  Compare  Bredt,  this  vol., 
i,  411). — Camphornitrilic  acid  is  converted  by  aqueous  sodium 
carbonate  into  camphanonitrile  and  camphanamide.  Hydrogen  cyanide 
is  also  produced,  but  camphonic  acid  could  not  be  detected. 

Chlorocamphornitrilic  acid  when  placed  in  a  bath  at  180 — 190° 
melts,  becoming  solid  again  on  continued  heating  with  the  appear¬ 
ance  of  melting  at  240°,  followed  by  decomposition.  When  heated 
slowly,  beginning  at  the  ordinary  temperature,  it  sinters  at  170°. 
The  product  formed  on  heating  at  200°  is  chlorocamphorimide, 

CH2-CCk- - CO 

I  >CMe2 

CH2*CMe<— _ —CO 

decomp,  above  280°.  This  is  also  obtained  from  chlorocamphor¬ 
nitrilic  acid  on  treatment  with  concentrated  hot  hydrochloric  acid. 

E.  F.  A. 

Carbon  Pernitride.  Georges  Darzens  ( Compt .  rend.,  1912,  154, 
1232 — 1234). — The  formation  and  properties  of  carbon  pernitride  are 
described. 

N 

Carbon  pernitride ,  N:C*N<^|i  or  N:C*N.'N:N,  m.  p.  35‘5 — 36°, 

formed  by  the  action  of  cyanogen  bromide  on  a  well-cooled  solution 
of  sodium  azoimide  in  water,  forms  colourless,  odourless  needles, 
soluble  in  water,  alcohol,  ether,  or  benzene,  sparingly  soluble  in  light 
petroleum.  It  sublimes  slightly  above  its  m.  p.  in  a  vacuum, 
but  at  70°  begins  to  decompose,  and  between  170°  and  180°  exploded 
with  great  violence.  It  is  particularly  sensitive  to  shock,  and  should 
only  be  prepared  in  small  quantities.  It  is  stable  when  pure,  but  in 


\ 
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NH,  which  crystallises  in  needles  or  platelets, 
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presence  of  traces  of  bromine  passes  into  a  polymeride  insoluble  in 
ether ;  in  aqueous  solution  it  undergoes  hydrolysis,  furnishing  event¬ 
ually  azoimide  and  carbon  dioxide.  Its  heat  of  formation  determined 
in  a  calorimetric  bomb  was  -92'6  cal.,  and  that  of  the  polvmeride, 
-82  2  cal.  T.  A.  H. 

The  Composition  of  Potassium  Ferrocyanide  Gold-Baths. 
Ernst  Beutel  ( Zeitsch .  angew.  Chem.,  1912,  25,  995 — 998). — 
Potassium  ferrocyanide  gold-plating  baths  always  contain  alkali 
(sodium  or  potassium  carbonate)  to  prevent  the  formation  of  Prussian- 
blue.  Having  previously  studied  the  reaction  between  chlorauric  acid 
and  potassium  ferrocyanide  (Abstr.,  1910,  i,  723),  the  author  has  now 
investigated  the  effect  of  the  addition  of  potassium  carbonate  in  order 
to  account  for  the  phenomena  observed  with  the  above-mentioned 
bath.  The  action  which  takes  place  when  the  solution  is  boiled  for  a 
long  time,  oxygen  being  blown  through  the  solution  at  intervals,  is 
represented  quantitatively  by  the  equation :  14HAuC14  +  10  K^FeCgN,.  + 
15K2C03  +  50  +  10H2O  =  14KAuC4N4  +  56KC1  +  4HCN  +  15CO?  + 
10Fe(OH)3.  If  the  ferrocyanide  is  in  excess,  the  following  reaction 
takes  place,  some  ferricyanide  being  formed  :  14HAuC14  + 
14K4FeC6N6  +  13K2C03  +  70  +  10H2O  =  14KAuC4N4  +  56KC1  + 
4HON+ 13C02  + 10Fe(OH)3  +  4K3FeCGN6.  In  both  these  reactions 
the  formation  of  the  potassium  auricyanide  takes  place  slowly,  and 
prolonged  boiling  is  necessary. 

The  above  results  show  that  the  ferrocyanide  plating-bath  is  really 
one  of  potassium  auricyanide.  The  fiery,  yellowish-green  colour  which 
it  possesses  is  not  due  to  the  presence  of  gold,  as  has  usually  been 
supposed  to  be  the  case,  but  to  the  presence  of  potassium  ferricyanide. 

T.  S.  P. 

^Reduction  of  Ethyl  Diazoacetate.  August  Darapsky  and 
Moreshwar  Prabhakar  ( Ber .,  1912,  45,  1654 — 1665). — It  was  found 
previously  that  ethyl  hydrazinophenylacetate  is  converted  by  nitrous 
acid  into  ethyl  nitrosohydrazinophenylacetate,  and  this  by  sulphuric 
acid  into  ethyl  triazophenylacetate  (Darapsky,  Zeitsch .  angew.  Chem ., 
1910,  23,  2320),  whereas  Traube  and  Hoffa  (Abstr.,  1898,  i,  235) 
found  that  ethyl  hydrazinoacetate  gave  ethyl  diazoacetate.  The  present 
paper  describes  better  methods  for  the  production  of  this  ester,  which 
forms  a  well-defined  hydrochloride,  and  shows  that  the  expected 
analogy  with  the  phenylated  compounds  does  also  exist. 

The  hydrochloride  of  ethyl  hydrazinoacetate  is  obtained  in  40% 
yield  by  the  interaction  of  hydrazine  hydrate  and  monochloroacetic  acid 
in  alcohol,  but  a  still  better  process,  giving  90%  yields,  is  the  reduction 
of  ethyl  diazoacetate  by  means  of  sodium  amalgam.  Energetic 
reduction  of  this  substance  yields  glycine,  whilst  ferrous  sulphate 
produces  the  unstable  ethyl  hydraziacetate,  the  presence  of  this  inter¬ 
mediate  stage  being  also  shown  in  the  present  process.  The  authors 
suggest  that  these  reactions  are  best  explained  by  adopting  the  open 
diazonium  formula  of  Angeli  and  J.  Thiele  (Abstr.,  1911,  i,  845  ;  1912, 
i,  16)  for  fatty  diazo-compounds.  Hydraziacetic  acid  is  therefore  the 
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hydrazone  of  glyoxylic  acid,  which  further  reduction  converts  into  the 
corresponding  hydrazine : 

N:n:ch-co2h  +h^  nh2*n:ch>co2h  nh2-nh*ch2*co2h. 

An  analogous  case  is  the  reduction  of  diazomethane  to  methylhydrazine 
(Pechmann,  Abstr.,  1895,  i,  328).  The  free  hydrazinoaeetic  acid 
(compare  Traube  and  Hoffa,  loc.  cit .)  may  be  obtained  from  the  ester 
by  means  of  baryta. 

When  the  ester  is  treated  with  two  molecules  of  nitrous  acid,  it 
breaks  down  into  ethyl  diazoacetate,  a  reaction  which  recalls  the 
formation  of  a  benzenediazonium  salt  by  the  action  of  nitrous  acid  on 
phenylhydrazine  (Thiele,  Abstr.,  1908,  i,  927).  Curtius  and  Jay 
(Abstr.,  1889,  340),  by  the  reduction  of  ethyl  diazoacetate  with  zinc 
and  acetic  acid,  also  obtained  what  are  now  regarded  as  indications  of 
the  formation  of  ethyl  hydrazinoacetate,  which  shows  another  analogy 
between  fatty  and  aromatic  diazo-compounds,  being  comparable  with 
E.  Fischer’s  reduction  of  diazobenzene  to  phenylhydrazine. 

When  the  hydrochloride  of  ethyl  hydrazinoacetate  is  treated  with 
one  molecular  proportion  of  sodium  nitrite,  the  intermediate  ethyl 
nitrosohydrazinoacetate,  NH2‘N(N0)*CH2*C02Et,  can  be  extracted 
with  ether,  which  does  not,  however,  effect  complete  extraction,  as  the 
substance  is  very  soluble  in  water.  It  is  a  faint  yellow  oil  producing 
a  violet  colour  with  ferric  chloride.  It  partly  decomposes  on 
heating  under  reduced  pressure,  completely  in  the  air,  into  nitrous 
oxide  and  ethyl  aminoacetate ;  nitrous  acid  converts  it  into  ethyl 
diazoacetate,  and  dilute  sulphuric  acid  into  ethyl  triazoacetate. 

J.  C.  W. 

Conversion  of  cycZoHexane  into  Benzene.  Richard 
Willstatter  and  David  Hatt  ( Ber .,  1912,  45,  1464 — 1471). — The 
authors  have  applied  the  method  of  fission  of  ammonium  bases  at 
greatly  reduced  pressure  (this  vol.,  i,  17)  to  the  introduction  of  three 
double  bonds  into  cyclohexane. 

For  the  preparation  of  cycZohexene,  cycfohexanol  was  heated  with 
oxalic  acid  (Zelinsky  and  Zelikoff,  Abstr.,  1902,  i,  2).  The  yields 
were  unsatisfactory,  owing  to  the  formation  of  considerable  quantities 
of  cyclohexyl  oxalate,  m.  p.  42°.  Better  yields  of  cycfohexene  were 
obtained  from  cycfohexanol  and  potassium  hydrogen  sulphate  (compare 
Brunei,  Abstr.,  1905,  i,  268),  from  which  also  small  quantities  of 
cyclo hexyl  ether,  b.  p.  239 — 240°/727  mm.,  97 — 98*5°/8  mm.,  were 
isolated.  For  some  unexplained  reason,  the  latter  compound  is  not 
identical  with  the  cycfohexyl  ether  prepared  by  Ipatieff  and  Philipoff 
(Abstr.,  1908,  i,  342).  cycfoHexene  was  converted  into  its  dibromide, 
from  which,  after  heating  with  dimethylamine  in  benzene  solu¬ 
tion,  dimethylamino-bP'-cyclohexene,  b.  p.  160*5 — 162*5°/725  mm., 
89 — 91*5°/80  mm.,  was  prepared.  Its  platinichloride,  m.  p.  185° 
(decomp.),  and  methiodide,  m.  p.  173 — 174°,  were  analysed.  The 
corresponding  ammonium  base  when  heated  under  diminished 
pressure  yielded  trimethylamine  and  A1,3-cyc£ohexadiene,  b.  p. 
78-3— 78-8°/727  mm.,  Df  0-8404,  <  1*47439,  nf  1*47025,  nf  1*48516, 
nf  1*49491.  In  the  presence  of  platinum,  it  readily  absorbed  two 
molecules  of  hydrogen. 
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An  examination  of  cycZohexadiene  obtained  from  cycfohexene- 
dibromide  and  quinoline  (Crossley,  Trans.,  1904,  85,  1403)  showed  it 
to  be  contaminated  with  cycfohexene  (compare  Harries  and  von  Splawa- 
Neymann,  Abstr.,  1909,  i,  218),  bromocycZohexene  (compare  Zelinsky 
and  Gorsky,  Abstr.,  1911,  i,  847),  and  benzene. 

From  the  product  of  the  action  of  dibromocycfohexene  on  di- 
methylamine  in  cold  benzene  solution,  tetram,ethyldiamino-b?-cyc\ohexene, 
b.  p.  90-5 — 92-5°/10  mm.,  219'5 — 223'5°/725  mm.,  D®  0'920,  was 
isolated.  Its  platinichloride,  darkening  at  about  240°,  m.  p. 
259 — 260°  (decomp.),  and  methiodide,  m.  p.  236°  (decomp.),  were 
examined.  The  corresponding  quaternary  base  yielded  tri- 
methylamine  and  benzene  on  decomposition,  this  occurring  at 
98 — I04°/atmospheric  pressure,  40 — 45°/20  mm,,  and  —  3  to  +5°/ 
0-008 — 0'02  mm.  The  benzene  so  obtained  readily  absorbed  three 
molecules  of  hydrogen,  and  was  in  all  respects  identical  with  ordinary 
pure  benzene.  H.  W. 

Hydrogenation  of  Aromatic  Compounds  by  means  of 
Platinum  and  Hydrogen.  Richard  Willstatter  and  Daniel 
Hatt  ( Ber .,  1912,  45,  1471 — 1481). — The  quantitative  hydrogenation 
of  a  variety  of  aromatic  compounds  has  been  studied.  Full  details  of 
the  method  of  preparing  the  platinum  and  of  the  arrangement  of 
apparatus  are  given.  In  general,  aromatic  substances  absorb  hydrogen 
more  slowly  than  do  hydroaromatic  or  olefinic  compounds,  and  hydro¬ 
genation  appears  to  take  place  without  the  formation  of  intermediate 
compounds. 

Chemically  pure  benzene  is  readily  hydrogenated  when  dissolved  in 
glacial  acetic  acid.  In  the  absence  of  a  solvent,  it  appears  to  possess 
a  retarding  influence  on  the  activity  of  the  platinum.  The  presence  of 
a  trace  of  thiophen  completely  inhibits  absorption  of  hydrogen. 
Thiophen  itself  could  not  be  hydrogenated.  Commercial  toluene  and 
xylene  are  readily  converted  into  methylcycfohexane  and  dimethylcyc/o- 
hexane  respectively.  Durene  is  converted  into  1:2:4:  5-tetramethyl- 
cyclohexane,  b.  p.  169— 170'5°/711  mm.,  D®  0'825,  D2»  081 1,<*  1  -44260, 
n%  1 '44511,  nf  1 '45064,  1  '45524.  The  purest  commercial 

naphthalene  could  not  be  hydrogenated  in  glacial  acetic  acid  solution, 
and  was  found  to  contain  025%  sulphur.  Pure  naphthalene,  on  the 
other  hand,  readily  absorbs  hydrogen  in  ethereal,  or  more  rapidly  in 
glacial  acetic  acid,  solution,  with  the  formation  of  decahydronaphtha- 
line,  b.  p.  188'5 — 190'5°/717mm.  (compare  Leroux,  Abstr.,  1904,  i,  987). 
Phenol  is  converted  into  a  mixture  of  cycfohexanoi  and  cyclohexane. 
The  reduction  of  aniline  leads  to  the  formation  of  ammonia,  amino- 
cyclohexane,  and  dicycfohexylamine,  the  aurichloride  of  which  is  de¬ 
scribed.  Benzoic  acid  is  readily  reduced  to  cycfohexaneearboxylic  acid. 
m-Chlorotoluene,  dissolved  in  glacial  acetic  acid,  readily  reacts  with 
hydrogen,  but  reaction  ceases  after  the  absorption  of  1^  atoms, 
hydrogen  chloride  being  simultaneously  formed.  The  behaviour  of 
allyl  bromide  is  similar.  Pure  pyrrole  is  reduced  to  pyrrolidine  in 
glacial  acetic  acid,  but  not  in  ethereal  solution,  whilst  pyrrole  which 
contains  a  trace  of  sulphur  compounds  is  not  so  reducible. 
isoHaemopyrrole  can  also  be  similarly  hydrogenated.  H.  W. 


i.  546 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Bromination  of  Some  Hydroaromatic  Compounds.  Fernand 
Bodroux  and  Felix  Taboury  ( Compt .  rend.,  1912,  154,  1514 — 1515. 
Compare  Abstr.,  1911,  i,  533). — Bromine  acting  in  the  presence  of 
aluminium  bromide  attacks  l-chloro-2-iodo-,  1-chloro-l  :  2-dibromo-, 
and  1  :  2-dichlorocycZohexane  and  various  liquid  di-,  tri-,  and  tetra- 
chloroc?/cfohexanes,  forming  in  all  cases  hexabromobenzene.  Chloro-A1- 
cycfohexene  behaves  in  the  same  way  towards  bromine.  Tetrachloro- 
cyc/ohexane,  m.  p.  173°,  is,  however,  unacted  on  under  the  same 
conditions.  A  hydrocarbon,  b.  p.  80 — 81°,  obtained  by  the  action  of 
quinoline  on  1  : 2-dibromocycZohexane,  yields  hexabromobenzene  when 
submitted  to  the  above  method  of  bromination.  In  cold  chloroform 
solution,  however,  it  yields  a  tetrabromocyclohexane,  m.  p.  85 — 86°. 
which  is  only  slowly  attacked  by  bromine  containing  1%  aluminium. 

W.  G. 

Sulphoxide  and  Sulphone  Groups.  Oscar  Hinsberg  ( J .  p\ 
Chem.,  1912,  [ii],  85,  337 — 352). — Trimethylenetrisulphoxide  and 
diphenylsulphoxidemethane  possess  acid  properties  and  yield  con¬ 
densation  products  with  diazonium  salts;  from  this  the  conclusion  is 
drawn  that  the  sulphoxide  group  is  an  ionogen  of  the  second  order 
(compare  Abstr.,  1911,  ii,  87 

Trimethyl  enetrisulph  oxide, 

trimethylene  trisulphide  with  30%  hydrogen  peroxide  in  glacial  acetic 
acid  solution,  crystallises  from  water  in  colourless  needles,  which 
become  brown  at  235°,  and  have  m.  p.  about  270°  (decomp.).  It 
decomposes  explosively  when  rapidly  heated,  and  is  reduced  by 
hydriodic  acid  or  sodium  hydrogen  sulphite  to  the  original  trisulphide. 

When  warmed  with  alcoholic  sodium  ethoxide,  it  yields  a  sodium 
salt,  C3H503S3Na,  which  forms  a  heavy,  sandy  powder  and  explodes  at 
120 — 130°.  The  sulphoxide  dissolves  in  hydrochloric  acid,  forming  an 
unstable  hydrochloride,  and  condenses  with  benzaldehyde  in  the 
presence  of  sodium  hydroxide,  yielding  an  unstable,  white,  amorphous 
substance,  m.  p.  155 — 165°  (decomp.).  The  condensation  products  with 
benzenediazonium  chloride,  /3-naphtbalenediazonium  chloride,  and 
diazotised  /3-naphthylamine-2  :  7-disulphonic  acid  are  also  described. 

Diphenylsulphoxidemethane  (diphenylsulphinyl methane), 
CH2(SO-OeH5)2, 

prepared  by  oxidising  diphenylthiolmetbane  with  hydrogen  peroxide 
in  acetic  acid  solution  at  0°,  crystallises  in  prisms,  m.  p.  194°,  and 
decomposes  at  a  slightly  higher  temperature  into  diphenyl  disulphide 
and  formic  acid.  It  dissolves  in  concentrated  hydrochloric  acid  and 
also  in  alcoholic  sodium  ethoxide.  It  condenses  with  benzenediazonium 
chloride,  yielding  a  brick  -  red  substance,  C(SOPh)2lN,NHPh  or 
CH(SOPh)2-N:NPh. 

Fhenylsulphoxidephenylsulphonemethane,  !802Ph*CH2*S0Pb,  is  ob¬ 
tained  by  oxidising  diphenylthiolmethane  with  30%  hydrogen  peroxide 
and  glacial  acetic  acid  at  the  ordinary  temperature.  It  forms  thin, 
colourless  prisms,  m.  p.  163°  (decomp.). 

With  respect  to  the  sulphone  group,  !S02,  it  is  pointed  out  that  this 
differs  from  the  other  ionogenic  groups  of  the  second  order  in  not 


SO^Q^.gQ^CHg,  prepared  by  oxidising 
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exerting  a  reactivating  influence  on  adjacent  methylene-hydrogen 
atoms  ;  thus  /3-disulphones  possess  marked  acid  properties,  but  the 
methylene  groups  are  not  reactive.  This  difference  is  referred  by 
the  author  to  the  difficulty  with  which  the  sulphones  pass  into 
the  aci-form.  F.  B. 


Preparation  of  Phenylci/cZohexane  and  DicycZohexyl ;  Direct 
Hydrogenation  of  Diphenyl.  Paul  Sabatier  and  Marcel  Murat 
(i Compt .  rend .,  1912,  154,  1390 — 1392). — Eykman  (Abstr.,  1904,  i,  26) 
obtained  only  phenylci/c/ohexane  by  direct  hydrogenation  of  diphenyl 
in  the  presence  of  reduced  nickel.  The  authors  have  repeated  this 
experiment  and  find  that  this  is  the  first  step  in  the  reduction,  and 
that  on  submitting  this  product  to  further  hydrogenation  with  a  large 
excess  of  hydrogen  at  160°,  dicycfohexyl  is  obtained  in  a  nearly  pure 
state,  PhenylcycZohexane  and  dicycfohexyl  are  best  distinguished  from 
one  another  by  the  action  of  a  mixture  of  sulphuric  and  nitric  acids  in 
the  cold.  The  former  is  violently  attacked,  giving  solid  nitro-compounds, 
whilst  the  latter  is  hardly  acted  on.  W.  G. 


Passage  of  the  Nitro-group  from  an  Aliphatic  Carbon  Atom 
to  the  Benzene  Nucleus.  Giacomo  Ponzio  ( Gazzetta ,  1912,  42, 
i,  525 — 527). — The  author  has  previously  described  two  cases  of  intra¬ 
molecular  rearrangement  in  which  the  nitro-group  passes  from  aliphatic 
carbon  to  the  benzene  nucleus ;  the  CH*N02  group  was  originally 
united  in  one  case  to  a  phenyl  and  a  nitro-group,  and  in  the  other 
to  a  phenyl  group  and  a  cyanogen  group  (Abstr.,  1910,  i,  192,  194). 

A  similar  rearrangement  is  now  found  to  occur  with  w-nitrodiphenyl- 
methane.  On  addition  of  a  dilute  aqueous  solution  of  the  potassium 
derivative  of  w-nitrodiphenylmethane  (1  mol.)  to  a  well-cooled  dilute 
solution  of  benzenediazonium  chloride  (1  mol.)  containing  excess  of 
sodium  acetate,  an  amorphous,  yellow  precipitate  immediately  separates, 
which  must  be  regarded  as  the  azo-compound,  N02*CPh2*N2Ph.  But 
this  is  unstable  and  undergoes  intramolecular  transposition  into 
benzophenone-p-nitrophenylhydrazone  (compare  Hyde,  Abstr.,  1899,  i, 
688).  Such  rearrangement  favours  the  structure  ICINOOH  rather 


than  IC<^ 


O 

N-OH 


for  the  aci-nitrohydrocarbons  (compare  Steinkopf  and 


Jurgens,  this  vol.,  i,  152). 

The  tendency  of  the  nitro-group  to  pass  from  the  complex  ICH-N02 
to  the  benzene  nucleus  is  shown  also  by  the  grouping  *NH*N02,  for 
example,  nitroanilide,  C6H5*NH*N02  or  C6H5*NIN02H,  readily  giving 
/3-nitroaniline ;  here,  too,  the  nitro-group  passes  preferably  to  the 
para-position.  T.  H.  P. 


New  Synthesis  of  Chrysene.  Richard  Weitzenbock  and  Hans 
Lieb  ( Monatsh .,  1912,  33,  549 — 565). — On  condensation  of  sodium 
1-naphthylacetate  with  o-nitrobenzaldehyde  in  presence  of  acetic 
anhydride,  a-l-naphthyl-o-nitrocinnamic  acid, 

c10h7-g(oo2h):ch-o6h4*no2, 

is  obtained,  which,  when  reduced,  gives  the  corresponding  amino- 
compound.  When  this  is  diazotised  and  the  diazonium  sulphate  solu- 
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tion  shaken  with  copper  powder,  a  new  six-carbon  ring  is  formed, 
namely,  chrysene-6-carboxylic  acid.  On  distillation,  carbon  dioxide  is 
eliminated  and  chrysene  obtained. 

From  2-naphthylacetic  acid  by  a  similar  series  of  reactions  a  hydro¬ 
carbon,  m.  p.  158 — 160°,  in  all  probability  3  :  4-benzphenanthrene,  has 
been  obtained.  All  five  isomeric  hydrocarbons,  C18H12,  composed  of 
four  benzene  rings  with  not  more  than  two  carbon  atoms  in  common, 
are  now  known. 

a-\-Naphthyl-o-nitrocinnamic  acid  crystallises  in  yellow  needles  or 
granules,  m.  p.  173 — 174°. 

a.-\-Naphihyl-o-aminocinnamic  acid  forms  almost  colourless  needles, 
m.  p.  175—176°. 

Ghrysene-Q- carboxylic  acid  separates  in  almost  colourless  needles, 
m.  p.  222—223°. 

a-'Z-Naphthyl-o-nitrocinnamic  acid  crystallises  in  yellow  needles, 
m.  p.  177—178°. 

a-2- Naphthyl -o-aminocinnamic  acid  also  forms  yellow  needles,  m.  p. 

191—192° 

3  :  4rBenzphenanthrene-\-carboxylic  acid,  purified  by  sublimation  in  a 
vacuum,  crystallises  in  needles,  m.  p.  243°.  When  sublimed  at  the 
ordinary  pressure,  the  hydrocarbon,  m.  p.  158 — 160°,  is  obtained  ; 
it  forms  colourless  platelets  after  crystallisation  from  alcohol. 

E.  F.  A. 


Preparation  of  Phenylbenzyldimethylammoniumsulphonic 
Acid.  Farbwerke  vorm.  Meister,  Lucius  & 
Bruning  (D.R.-P.  245535). — Phenylbenzyldi- 
methylammoniumsulphonate  (annexed  formula) 
is  obtained  by  the  methylation  of  calcium 
benzylmethylanilinesulphonate  by  the  methods 
previously  described  for  the  corresponding  disulphonic  acid  (Abstr., 
1911,  i,  852).  F.  M.  G.  M. 


SO, 


CfL 


>NMe2Ph 


Some  Physical  Constants  of  cycZoHexanol.  Robert  de 
Forcrand  ( Gompt .  rend.,  1912,  154,  1327 — 1330). — The  considerable 
variation  in  the  m.  p.  ascribed  to  c?/cZohexanol  is  attributed  to  the 
facility  with  which  this  substance  absorbs  moisture.  Dry  cyclo- 
hexanol  has  b.  p.  160‘9°  (corr.)/766  mm.,  m.  p.  22'45°,  Df2'5  0‘9471. 
It  crystallises  in  well-defined,  quadratic  octahedra.  At  11°,  100  parts 
of  cycZohexanol  dissolve  11 '27  parts  of  water,  whilst  100  parts  of  water 
dissolve  5'67  parts  of  cycZohexanol.  H.  W. 


New  Colouring  Matters  Derived  from  p-Aminodiphenyl 
Ether.  Alphonse  Mailhe  {Gompt.  rend.,  1912,  154,  1240 — 1242). — 
The  dyes  obtained  by  diazotising  the  y>-aminodiphenyl  ether  described 
already  (this  vol.,  i,  346)  and  treating  the  product  with  various 
amines,  phenols,  etc.,  are  described. 

p-A  minodiphenyl  ether  yields  a  hydrochloride , 

c6h5-o-c6h4-nh2,hci, 

m.  p.  222°,  and  an  acetyl  derivative,  m.  p.  99°,  crystallising  in  pearly 
leaflets.  The  diazotised  product  yields  the  following  derivatives  :  with 


ORGANIC  CHEMISTRY. 


i.  549 


aniline,  it  gives  the  azo-compound,C6H5*OC6H4*N!N*C6H4*NH2,  m.  p. 
88°,  crystallising  from  alcohol  in  colourless  needles,  and  giving  red 
salts  with  acids.  Diphenylamine  gives  the  azo-derivative 
C6H5-0-C6H4*N:N*C6H4-NHPh, 

m.  p.  38°,  crystallising  in  yellow  leaflets  and  giving  in  alcohol  an 
intensely  bluish- violet  solution  with  acids,  which  turns  green  with 
excess  of  acid,  and  then  deposits  green  crystals,  m.  p.  78°.  With 
dimethylaniline,  the  product  obtained  crystallises  in  green  lamellae, 
m.  p.  68°,  and  forms  a  carmine-red  solution  with  hydrochloric  acid,  a 
yellow  solution  with  sulphuric  acid,  and  dyes  silk  or  wool  a  golden- 
yellow  in  acid  solution,  a-  and  /3-Naphthylamines  yield  a  reddish- 
black  powder ,  m.  p.  75°,  and  a  red  powder,  m.  p.  115°,  which  in 
alcoholic  solution  are  coloured  violet  and  carmine-red  respectively  by 
sulphuric  acid.  With  phenol  the  compound,  C6H5*0*C6H4*NIN*C6H4*0H, 
m.  p.  118°,  yellow  lamellae,  is  formed;  this  gives  a  brown  mono- 
sulphonaie,  which  dyes  silk  or  wool  a  dull  brown.  Resorcinol  gives  a 
product,  m.  p.  75°,  crystallising  in  red  needles,  /3-Naphthol  yields  a 
substance  crystallising  in  yellow  spangles.  The  naphtholsulphonic 
acids  give  red  dyes,  which  dye  cotton  or  wool  directly  carmine-red  in 
acid  baths. 

In  general,  the  azo-dyes  derived  from  y>-aminodiphenyl  ether 
(phenoxyaniline)  have  a  brighter  tint  than  the  corresponding  aniline 
products,  and  melt  at  somewhat  lower  temperatures.  T.  A.  Ii. 

Preparation  of  a  Mercurous  Salt  of  Di-iodophenol-;;-sulphonic 
Acid.  H.  Trommsdorff  (D.R.-P.  245534). — Mercurous  di-iodophenol-p- 
sulphonate  (annexed  formula)  is  obtained  as  a  microcrystalline  powder 
when  mercurous  nitrate  (524  parts)  dissolved  in  cold  nitric 
acid  is  treated  with  sodium  di-iodophenol-p-sulphonate  (484 
parts) ;  it  has  a  neutral  reaction,  and  differs  in  mercury 
content,  therapeutic  action,  and  in  other  respects  from 
the  previously  prepared  mercuric  di-iodophenol-j9-sul- 
phonate.  The  temperature  must  not  rise  above  30° 
during  the  reaction.  F.  M.  G.  M. 

Separation  of  m-  and  />-Cresols.  F.  Hoffmann-La  Roche  &  Co. 
(D.R.-P.  245892). — Numerous  methods  for  separating/)-  and  m-cresols 
have  previously  been  advocated.  It  is  now  found  that  if  the  crude 
sulphonated  mixture  (after  suitable  dilution)  is  extracted  with  benzene 
at  about  50°,  a  separation  is  effected ;  the  unsulphonated  /rcresol  is 
recovered  from  the  benzene  by  evaporation,  whilst  any  unsulphonated 
m-cresol  is  separated  from  the  crystallised  m-cresolsulphonic  acid  by 
treatment  with  steam.  F.  M.  G.  M. 

4-Amino-o-tolyl  Mercaptan.  Theodor  Zincke  and  Heinrich 
Rollhausek  ( Ber .,  1912,  45,  1495—1511). — The  preparation  and 
reactions  of  4-amino-o-tolyl  mercaptan  have  been  investigated. 

Acetyl-p-toluidine-2-sulphonic  acid ,  NHAc'CgHgMe'SOg^HgO,  was 
prepared  by  the  sulphonation  of  aceto-/»-toluidide  with  fuming  sulphuric 
acid.  Its  potassium  salt,  NHAc*CfiH3Me'S0gK,H20,  was  analysed. 
The  latter,  after  being  dehydrated,  was  transformed  by  means  of 


OHg 


SOgllg 
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phosphorus  pentachloride  into  acetyl-’p-toluidine-2-sulphonyl  chloride, 
m.  p.  124°,  from  which  the  corresponding  anilide ,  m.  p.  220 — 221°, 
was  obtained.  By  reduction  with  zinc  dust,  the  chloride  was  con¬ 
verted  into  k-acetylamino-o-tolyl  mercaptan,  m.  p.  95°.  The  acetyl 
group  was  eliminated  from  the  latter  by  means  of  boiling  hydro¬ 
chloric  acid,  whereby  the  hydrochloride  of  4-amino-o-tolyl  mercaptan 
was  obtained,  which,  when  treated  with  sodium  sulphide,  yielded  the 
free  base,  m.  p.  47°  (Hess,  Abstr.,  1881,  596,  gives  m.  p.  42°),  the 
sulphate  and  diacetyl  derivative,  m.  p.  125°,  of  which  were  also 
examined. 

4-Acetylamino-o-tolyl  mercaptan  was  oxidised  by  ferric  chloride  to 
4  :  4 ' -diacetylaminoditolyl  2  :  2' -disulphide,  m.  p.  220 — 221°,  which, 
when  boiled  with  aqueous-alcoholic  hydrochloric  acid,  yielded  the 
hydrochloride  of  4 : 4'-diaminoditolyl  2  : 2'-disulphide,  from  which  the 
free  base,  m.  p.  94°,  was  liberated  by  means  of  ammonia. 

4-Acetylamino-o-tolyl  mercaptan  was  converted  by  methyl  sulphate 
into  i-acetylamino-2-methylthioltoluene,  m.  p.  125 — 126°.  The  acetyl 
group  was  removed  by  hydrochloric  acid,  whereby  k-amino-2-methyl- 
thioltoluene,  m.  p.  47°,  was  obtained,  the  hydrochloride  and  sulphate  of 
which  were  examined. 

By  the  action  of  methyl  iodide,  4-amino-2-methylthioltoluene  was 
transformed  into  2-methylthiol-'p-tolyllrimethylammonium  iodide,  m.  p. 
200 — 202°  (deeomp.),  which  combined  with  bromine  to  yield  a  per- 
bromide,  CuH18lSrS[Br2,  m.  p.  132°  (decomp.),  and  with  iodine  to  yield 
two  periodides,  CnH18NSI,I2  and  CnH18NSI,I4.  When  chlorinated  in 
glacial  acetic  acid  solution,  it  formed  a  compound,  m.  p.  168 — 170° 
(decomp.),  the  composition  of  which  is  approximately  that  required  by 
the  formula  CnH18NSI,Cl4  ;  when  boiled  with  water,  this  deposited 
yellow  needles,  m.  p.  161°  (decomp.),  which  corresponded  approxi¬ 
mately  with  the  formula  CnHl8NSI,Cl2.  2-Methylthiol-p-tolyltrxmethyl- 
ammonium  chloride,  m.  p.  134 — 137°  (decomp.),  was  obtained  when 
an  aqueous  solution  of  the  corresponding  iodide  was  heated  with 
silver  chloride.  When  the  iodide  was  heated  above  its  m.  p.,  it 
decomposed  with  the  formation  of  k-dimethylamino-2-methylthiol- 
toluene ,  b.  p.  159°/ 1 7  mm.,  the  hydrochloride  of  which  was  also 
analysed. 

4-Amino-2-methylthioltoluene,  when  acted  on  by  bromine  in  chloro¬ 
form  solution,  yields  a  red  bromine  addition  product,  which,  when 
dried  and  leery stallised  from  glacial  acetic  acid,  was  transformed  into 
the  hydrobromide  of  5-bromo-4-amino-2-methylthioltoluene,  from  which 
the  free  base,  m.  p.  72 — 73°,  was  liberated  by  alkali.  Its  acetyl 
derivative,  m.  p.  122 — 123°,  was  prepared  by  the  action  of  bromine  in 
glacial  acetic  acid  solution  on  4-acetylamino-2-methylthioltoluene,  and 
when  hydrolysed  by  hydrochloric  acid  yielded  the  hydrochloride  of  the 
above  bromo-compound. 

4-Acetylamino-2-methylthioltoluene  was  converted  by  nitric  acid 
(D  1*4)  in  glacial  acetic  acid  solution  into  5-nitro-k-acetylamino-2- 
methylthioltoluene,  m.  p.  163 — 164°,  from  which  5-nitroA-amino-2-methyl- 
thioltoluene,  m.  p.  163°,  was  readily  obtained.  Stannous  chloride 
reduced  the  latter  to  a  diamine,  which  condensed  with  benzil  to  a 
quinoxaline  derivative,  m.  p.  211 — 212°. 
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Hydrogen  peroxide  oxidised  a  solution  of  4-acetylamino-2-methyl- 
thioltoluene  in  glacial  acetic  acid  to  acetyl-p-toluidine-2-methylsul- 
phoxide ,  which  separated  from  water  +  1H20,  m.  p.  about  150°.  The 
anhydrous  substance  has  m.  p.  150 — 151°.  Potassium  hydroxide 
transformed  it  into  p-toluidine-2-methylsulphoxide,  which  crystallised 
from  water  +  1H00,  m.  p.  90 — 95°,  and  from  benzene  in  needles,  m.  p. 
120 — 121°.  Fuming  hydrobromie  acid  converted  each  of  the  above- 
mentioned  substances  into  an  unstable  perbromide,  which  readily  passed 
into  the  hydrobromide  of  5-bromo-4-amino-2-methylthioltoluene. 

Acetyl-^-toluidine-2-methylsulphone, ,  m.  p.  171°,  was  obtained  by  the 
oxidation  of  4-acetylamino-2-methylthioltoluene  by  excess  of  hydrogen 
peroxide  or  potassium  permanganate.  Hydrochloric  acid  hydrolysed  it 
to  p-toluidine-2-methylsulphone ,  m.  p.  91°.  When  the  above  oxidation 
was  accomplished  by  means  of  potassium  permanganate,  4 -acetylamino- 
2-methylsulphonebenzoic  acid ,  Cl0HnO5NS,H2O,  m.  p.  260 — 261°,  was 
also  formed.  Oxidation  of  4-amino-2-methylthioltoluene  in  glacial 
acetic  acid  solution  by  means  of  hydrogen  peroxide  yielded  2  :  2 '-methyl- 
sulphone-k  :  4' -azoxytoluene,  m.  p.  213 — 215°. 

4-Amino-2-methylthioltoluene  was  readily  diazotised.  Its  diazonium 
chloride  had  m.  p.  70 — 72° ;  its  diazonium  dichromate  was  orange 
coloured.  The  former  was  readily  transformed  into  i-cyano-2-methyl- 
thioltoluene,  m.  p.  57 — 58°,  which  yielded  the  corresponding  acid,  m.  p. 
169°,  on  saponification.  4- 1 bdo-2-methylthiol toluene,  b.  p.  176°/16  mm., 
D  1‘53,  was  obtained  from  the  diazonium  chloride  and  potassium 
iodide.  When  treated  with  bromine  in  chloroform  solution  it 


yielded  hydrobromie  acid,  together  with  a  perbromide  crystallising 
in  red  needles,  which,  on  exposure  to  moist  air,  was  converted 
into  a  mixture  of  b-bromo-k-iodotolyl-2-methylsulphoxide,  m.  p.  184°, 
and  5-bromo-i-iodo-2-methylthioltoluene,  m.  p.  72°.  The  latter  was  more 
readily  prepared  by  the  action  of  chloroform  and 
3  bisulphite  on  the  perbromide. 

f  jS'CCl3  4-Iodo-2-methylthioltoluene,  when  dissolved  in  chloro- 
1  \  form  and  treated  with  dry  chlorine,  yielded  2 -trichloro- 

melhylthioltolyl  A-iodochloride  (annexed  formula),  which, 
2  when  shaken  with  chloroform  and  potassium  iodide, 

yielded  ‘A-iodo-2-trichloromethylthioltoluene ,  m.  p.  44 — 45°.  Aniline  trans¬ 
formed  the  latter  into  triphenylguanidine  and  i-iodo-o-tolyl  mercaptan , 
m.  p.  33—34°. 


Syntheses  in  the  Fatty  Aromatic  Series.  IV.  Mercaptans. 
Julius  von  Braun  ( Ber .,  1912,  45,  1563-1567.  Compare  Abstr. 
1911,  i,  968) — Homoiogues  of  benzyl  mercaptan  were  prepared  in 
order  to  study  the  influence  of  the  fatty-aromatic  group  on  the  odour 
of  the  compound  ;  the  results  prove  that  the  sulphydryl  group  has  by 
far  the  larger  influence,  even  when  the  relatively  small  effect  of  the 
hydrocarbon  residue,  C6H5*CH2.  is  reinforced  by  increasing  the  number 
of  methylene  groups. 

(3 -Phenylethyldithiourethane,  CH2Ph,CH2,S*CS*NH2,  prepared  by 
interaction  of  /3-phenylethyl  bromide  with  ammonium  dithiocarbamate, 
crystallises  in  large,  odourless  platelets  with  silvery  lustre,  m.  p.  66°. 
On  heating  under  reduced  pressure,  (3-phenylethyl  mercaptan  is  formed. 
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This  is  better  prepared  by  warming  the  dithiourethane  with  sodium 
hydroxide.  It  forms  a  colourless  liquid,  b.  p.  105°/23  mm.,  with 
a  more  disagreeable  odour*  than  benzyl  mercaptan.  The  benzoyl 
derivative  and  disulphide  are  both  oily. 

y-Fhenylpropyldithiour  ethane,  C  H2Ph-CH2*CH2*S*CS*NH2,  crystal¬ 
lises  in  colourless,  odourless  platelets,  m.  p.  71°. 

y-Phenylpropyl  mercaptan  is  a  transparent  liquid,  b.  p.  109°/10  mm., 
very  similar  to  the  lower  homologue. 

£- Phenylamyldithiourethane  forms  a  colourless,  solid  mass,  m.  p.  75°. 

£ -Phenylamyl  mercaptan  has  b.  p.  132 — 134°/10  mm.  The  odour  is 
exceptionally  disagreeable.  E.  F.  A. 

Preparation  of  Acylarylaminonaphtholsulphonic  Acids. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  245608). — 
(H-Formylanilino-l-naphthol-ti-sulphonic  acid  is  readily  prepared  by 
the  action  of  formic  acid  on  6-anilino-l-naphthol-3-sulphonic  acid; 
it  is  isolated  as  a  greyish-white  mass ;  the  sodium  salt  can  be 
crystallised  from  dilute  alcohol. 

7 -Formylanilino- 1  -naph thol- 3-sulphonic  acid  is  prepared  in  a  similar 
manner  from  the  isomeric  aminonaphthol  acid  as  a  grey,  resinous 
mass ;  these  compounds  combine  readily  with  diazonium  salts,  but  do 
not  react  with  nitrous  acid.  F.  M.  G.  M. 


Some  cycfoPentane  Glycols.  Marcel  Godchot  and  Felix 
Taboury  ( Compt .  rend.,  1912, 154,  1625 — 1627.  Compare  Abstr.,  1911, 
i,  385  ;  this  vol.,  i,  34). — cycfoPentan-1  :  2-diol,  already  obtained  by 
Meiser  (Abstr.,  1899,  i,  741),  can  be  obtained  by  converting  the 
dibromide  into  the  diacetate  and  hydrolysing  this  by  alcoholic  potash. 
Jt  can  also  be  obtained  from  the  iodohydrin,  which  is  prepared  by  the 
action  of  iodine  and  mercuric  oxide  on  cyclopentene,  by  hydrolysis  in 
the  cold  with  potassium  hydroxide,  which  produces  the  internal  ether  ; 
this  can  be  hydrated  to  the  alcohol  by  heating  with  water  for  several 
hours  at  125°.  The  latter  method  of  preparation  indicates  a 
cfs-configuration. 

The  tfrems-stereoisomeride  can  be  obtained  by  the  oxidation  of 
cycJopentene  with  potassium  permanganate;  it  has  b.  p.  130°/20  mm., 
m.  p.  10°;  diphenylurethane,  m.  p.  195°. 

The  dehydration  of  cycfopentanylcycfopentanol,  C5H9*C5H8*OH 
(Godchot  and  Taboury,  Abstr.,  1911,  i,  385),  by  distillation  with  zinc 
chloride  yields  a  cyc\opentanylcyc\opentene,  b.  p.  190°,  D18  0-9183, 
n18  1'4953.  Treatment  with  bromine  in  the  presence  of  aluminium 
bromide  converts  this  substance  into  a  derivative,  C10H4Brfi,  m.  p. 
308 — 309°.  The  hydrocarbon  with  bromine  in  carbon  disulphide 
solution  gives  the  dibromide,  m.  p.  160°,  which  can  be  hydrolysed  by 
potassium  carbonate  to  cyc\opentanylcyc\opentan-\  :  2-diol,  b.  p. 
189 — 190°,  m.  p.  87 — 88°.  As  this  is  also  obtainable  from  the 
cycfopentanylcycfopentene  by  the  action  of  iodine  and  mercuric  oxide 
with  subsequent  hydrolysis  of  the  resultant  iodohydrin  by  potassium 
carbonate,  it  is  probably  of  cis-configuration.  D.  F.  T. 
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Nitro -derivatives  of  Diphenylene  Oxide.  Alphonse  Mailhe 
(Compt.  rend.,  1912,  154,  1515 — 1517). — Diphenylene  oxide  is 

attacked  by  fuming  nitric  acid,  giving  a  viscous,  brown  mass  ;  this 
on  treatment  with  ether  goes  to  a  yellow  powder,  which  by  treatment 
with  benzene  and  then  with  alcohol  can  be  separated  into  three  nitro- 

C  H  *NO 

compounds  :  Dinitrodiphenylene  oxide,  0<^  • 6  3  2,  m.  p.  245°,  in 

C,;li„"iN02 


6 

1  1 


which  the  nitro-groups  are  probably  para  to  the  oxygen,  tetraniiro- 
diphenylene  oxide,  m.  p.  168°,  and  pentanilrodi- 

pkenyltne  oxide ,  ,  m.  p.  122°,  the  first  being  the 

^-,6'**‘2v^  ^2'2 

principal  product.  The  dinitro-derivative  on  reduction  with  iron  and 
acetic  acid  yields  a  diamine,  m.  p.  125°,  which  gives  a  red  coloration 
with  ferric  chloride. 

Further  nitration  of  the  polynitro-derivatives  by  means  of  a 
mixture  of  sulphuric  and  fuming  nitric  acids  gives  hexanitrodiphenylene 

oxide,  m-  P-  135°.  No  higher  nitro-compound  could 

C6H(N02)3 

be  obtained,  but  the  hexanitro-compound  on  warming  with  fuming 
sulphuric  acid  yields  hexanitrodisulphodiphenylene  oxide, 
o^G6(NO2)3-S03H 

^C0(NO2)3-SO3H’ 
a  white  powder,  m.  p.  215°. 

Nitration  of  diphenylene  oxide  in  acetic  acid  solution  yields  the 
mononitro-derivative  already  described  by  Borscbe  and  Bothe  (Abstr., 
1908,  i,  528).  W.  G. 


Preparation  of  Homopiperonylamine.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  245523.  Compare  Abstr.,  1908, 
i,  901;  1911,  i,  483). — Homopiperonylamine  (Abstr.,  1906,  i,  421), 
finds  employment  in  the  preparation  of  hydrastinine ;  it  is  now  found 
that  it  can  be  readily  prepared  by  the  reduction  of  homopipei  onal 
oxime  with  sodium  amalgam  in  a  mixture  of  equal  parts  of  alcohol 
and  acetic  acid,  and  that  the  foregoing  oxime  can  be  obtained  by  the 
reduction  of  methylenedioxy-w-nitrostyrene  (obtained  by  the  action  of 
nitromethane  on  piperonal)  with  zinc  dust  in  alcoholic  acetic  acid 
solution.  F.  M.  G.  M. 


Action  of  Sodium  Methoxide  on  Trinitroveratrole.  Jan  J. 
Blanksma  ( Chem .  Weekblad ,  1912,  9,  440 — 441). — The  constitution  of 
the  compound  with  m.  p.  152°  obtained  from  trinitroveratrole  by  the 
action  of  sodium  methoxide  (Abstr.,  1905,  i,  277)  is  proved  to  be 
5  :  Q-dinitro- 1  :  2  :  4 -trimethoxybenzene.  There  is  simultaneously  formed 
the  isomeride  with  m.  p.  92°,  3  :  5-dinitro-l  :  2 :  4-trimethoxybenzene, 
the  proportion  of  the  first  isomeride  to  the  second  being  as  3  :  1. 

The  diethyl  ether  of  3  :  4  : 5-trinitrocateehol  is  converted  by  sodium 
ethoxide  into  5  :  6-dinitro-l  :  2  :  4- triethoxy  benzene,  m.  p.  133°. 

A.  J.  W. 
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Optically  Active  Phenylmethylcarbinols.  Robert  EL  Pickard 
and  Joseph  Kenyon  ( Ber .,  1912,  45,  1592 — 1593.  Compare 
Holmberg,  this  vol.,  i,  448). — The  value  for  the  optical  rotatory  power 
of  c?-phenylmethylcarbinol  given  by  Holmberg  indicates  that  much 
racemisation  had  occurred  in  his  material  (compare  Pickard,  Trans., 
1911,  99,  45). 

The  two  secondary  octyl  alcohols,  [a]^0  ±  9'9°,  are  converted  quantita¬ 
tively  into  the  corresponding  bromo-com pounds,  [a]^'  ±  27 '5°,  from 
which  by  means  of  moist  silver  oxide  the  alcohols  can  be  recovered. 
Some  octylene  is  also  formed.  E.  F.  A. 

Search  for  Cholesterol  in  Java  Petroleum.  Wilhelm 
Steinkopf,  A.  K.  Koss,  and  S.  Liebmann  ( Chem .  Zeit.,  1912,  36, 
653 — 654.  Compare  Molinari  and  Fenaroli,  Abstr.,  1908,  i,  933,  and 
Koss,  Abstr.,  1911,  i,  761). — Application  of  Windaus’  digitonin  test 
for  cholesterol  to  the  la;vorotatory  fractions  of  Java  petroleum  show 
that  these  do  not  contain  cholesterol.  It  is  further  shown  that  on 
distilling  petroleum  containing  cholesterol,  the  latter  does  not  pass 
over  in  the  lower  fractions,  so  that  if  it  occurs  in  petroleum  it  will 
probably  be  found  in  the  portions  boiling  at  about  300°  under  reduced 
pressure.  These  results  show  that  the  laevorotation  of  the  lower 
boiling  fractions  of  Java  petroleum  cannot  be  due  to  the  presence  of 
unchanged  cholesterol,  although  it  may  be  due  to  its  decomposition. 

T.  A.  H. 

New  Halogen  Derivatives  of  Cholesterol.  Richard  Kolm 
(. Monatsh .,  1912,  33,  447 — 450). — Cholesteryl  bromide,  prepared  by  the 
action  of  phosphorus  tribromide  on  cholesterol  in  benzene  solution, 
crystallises  in  nacreous  platelets,  m.  p.  98°.  A  particularly  fine  play  of 
colour  is  obtained  on  melting  it  and  allowing  it  to  cool  again.  It  has 
[a]r- 19-14°. 

It  reacts  with  bromine  in  acetic  acid  to  form  tribromocholestan, 
C27H43Br3,  which  crystallises  in  well-formed,  short  prisms,  m.  p. 
Ill — 112°,  [a]],9  -  49'82°  without  mutarotation. 

Cholesterol  iodide  has  also  been  obtained.  E.  F.  A. 

Preparation  of  Glycol  Esters.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  245532). — When  halogenated  glycols  are  heated 
with  benzoic  or  substituted  benzoic  acids  (with  the  exception  of 
salicylic  acid),  esterification  readily  occurs  ;  the  following  compounds 
have  been  prepared. 

Ethylene  o-toluate,  b.  p.  158°/10  mm. ;  ethylene  benzoate ,  b.  p. 
176 — 180°/20  mm.,  m.  p.  45°,  is  prepared  by  heating  sodium  benzoate 
and  ethylene  glycol  chlorohydrin  together  during  three  to  four  hours 
at  145,  or  by  heating  /3-chloroethyl  benzoate  during  one  or  two 
hours  \fith  a  concentrated  solution  of  sodium  acetate  at  130°. 

Ethylene  o-chlorobenzoate,  b.  p.  205°/20  mm.,  is  obtained  in  a  similar 
manner  from  ethylene  dichloride  and  sodium  o-chlorobenzoate,  and 
ethylene  p-nitrobenzoate,  m.  p.  63°,  from  jt>-nitrobenzoic  acid  and  glycol 
in  the  presence  of  sulphuric  acid.  F.  M.  G.  M. 
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Condensation  of  Alkyl-o-toluidines  with  Carbonyl  Chloride. 
Berthold  Bassow  and  Otto  Reuter  ( J .  pr.  Chem.,  1912,  [ii],  85, 
489 — 497). — A  record  of  unsuccessful  attempts  to  prepare  tetramethyl- 
diaminodi-o-tolyl  ketone  by  the  interaction  of  carbonyl  chloride  and 
dimethyl-o-toluidine.  When  heated  at  160°  in  the  presence  of 
aluminium  chloride,  these  substances  react,  yielding  (1)  methyl  chloride; 
(2)  s-di-o-tolyldimethylcarbamide ,  CO(NMe*C7H7)2,  which  crystallises 
in  lustrous,  silvery  leaflets,  m.  p.  90°,  and  yields  a  tetranitro-devivsLtivG 
as  a  yellow  powder  sintering  at  80°  (decomp.  110  — 115°) ;  (3)  dimethyl- 
amino-o-toluo-'N -methyl -o-toluidide,  NMe2*C6H4Me*CO*NMe*C6H4Me, 
which  forms  rhombic  platelets,  and  yields  a  picrate, 

c18h2.2on2,c6h3o7n3, 

crystallising  in  needles,  m.  p.  158°. 

s-Di-o-tolyldieihylcarbamide,  CO(NEt*C7H7)2,  prepared  by  heating 
A-ethyl-o-toluidine  with  carbonyl  chloride  in  the  presence  of  aluminium 
chloride,  has  m.  p.  3  J — 39°,  b.  p.  188°/12  mm.  F.  B. 

aa'-Ethylenebisimino -acids.  N.  Schlesinger  (Her.,  1912,  45, 
1486 — 1493.  Compare  Abstr.,  1911,  i,  427). — aa '-Ethylenebisimino- 
phenylacetonitrile,  C2H4(NH*CHPh*CN)2,  m.  p.  122 — 123°,  is  prepared 
by  the  addition  of  benzaldehyde  to  a  methyl  alcoholic-aqueous  solution 
of  potassium  cyanide  and  ethylenediamine  hydrochloride.  Its  hydro¬ 
chloride  decomposes  at  about  148 — 154°.  Boiling  dilute  mineral  acids 
transform  the  nitrile  into  benzaldehyde,  hydrogen  cyanide,  and  ethylene¬ 
diamine.  Hydrolysis  to  the  corresponding  acid  can  be  effected, 
however,  by  treatment  of  the  nitrile  with  a  mixture  of  concentrated 
sulphuric  acid  and  fuming  hydrochloric  acid  at  the  ordinary  tempera¬ 
ture  and  subsequent  boiling  of  the  diluted  solution.  It  undergoes  no 
apparent  change  when  heated  to  250°.  Its  hydrochloride  is  very 
sparingly  soluble  in  water.  Its  copper  salt,  C18H1804N2Cu,  was 
analysed..  Its  methyl  ester,  prepared  by  the  Fischer-ISpeier  method, 
forms  a  viscous,  yellow  liquid,  which  decomposes  when  heated,  even 
under  diminished  pressure,  and  has  Df  1’1501,  ri$  1*5448.  The  similar 
ethyl  ester  has  Df  1*1091,  n f,0  1*5320,  and  forms  a  crystalline  hydro¬ 
chloride  when  its  ethereal  solution  is  treated  with  dry  hydrogen 
chloride. 

aa-Ethylenebisiminopropionitrile  hydrochloride,  C8H14N4,2HC1,  is 
obtained  when  dry  hydrogen  chloride  is  passed  into  a  dry  ethereal 
solution  of  the  product  of  the  reaction  of  ethylenediamine  hydro¬ 
chloride,  acetaldehyde,  and  potassium  cyanide.  Aqueous  acids 
hydrolyse  it  completely.  A  mixture  of  concentrated  sulphuric  acid 
and  fuming  hydrochloric  acid  converts  it  into  the  corresponding  acid , 
m.  p.  about  262°  (decomp.),  from  which  the  hydrochloride,  m.  p. 
about  214°  (decomp.),  copper  salt,  C8H1404N2Cu,  and  ethyl  ester  were 
prepared.  The  latter  has  b.  p.  170°/14  mm.,  Df  1  0297,  n»  1*4483,  and 
appears  to  be  slightly  impure. 

In  a  similar  manner,  aa'-ethylenebisimino-a-phenylpropionitnle, 
C2H4(NH*CMePh*CN)2,  m.  p.  108 — 109°  (decomp.),  is  formed  by  the 
reaction  of  ethylenediamine  hydrochloride,  potassium  cyanide,  and 
acetophenone.  A  mixture  of  concentrated  sulphuric  and  fuming 
hydrochloric  acids  transforms  it  into  the  corresponding  acid,  the  hydro- 
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chloride  and  copper  salt  of  which  are  also  described.  This  acid  cannot 
apparently  be  esterified  by  the  Fischtr-Speier  method. 

aa! -Ethylenebisiminodiphenylacetonilrile ,  0  2  H  4  ( N  H  •  C  P  h  2  *  C  N )  2 ,  is 
slowly  formed  in  poor  yield  when  ethylenediamine  hydrochloride, 
benzophenone,  and  potassium  cyanide  react  at  the  ordinary  tempera¬ 
ture  in  aqueous-methyl  alcoholic  solution.  It  melts  indefinitely  at 
158 — 163°  (decomp.).  Its  hydrolysis  has  not  been  effected.  H.  W. 

DiphenyHsopropylacetic  [aa-Diphenyl-/?-methylbutyric]  Acid. 
(Mme.)  Pauline  Ramart-Lucas  ( Compt .  rend.,  1912, 154, 1617 — 1620). 
— The  acid  obtained  earlier  (Ramart-Lucas,  this  vol.,i,  449)  is  monobasic, 
giving  a  silver  salt,  CjyH^C^Ag,  and  on  treatment  with  thionyl  chloride 
gives  an  acid  chloride,  Ol7Hl7OGJ,  m.  p.  95 — 96°;  this  is  converted  by 
ammonia  into  the  amide,  needles,  m.  p.  149°.  It  is  therefore  possibly 
a  diphenyldimethylpropionie  acid  or  aa-diphenyl-/?-methylbutyric  acid  ; 
the  properties  do  not  agree  with  those  of  the  /?/3-diphenyl-aa-di- 
methylpropionic  acid  already  described  by  Nef  (Abstr.,  1902,  i,  8), 
and  so  attempts  were  made  to  synthesise  aa-diphenyl-/I-methylbutyric 
acid  for  the  purpose  of  comparison. 

The  condensation  of  dimethylpyruvic  acid  with  benzene  gives  an 
acid,  m.  p.  150 — 151°,  which  proves  to  be  identical  with  the  dimethyl- 
atropic  acid,  CMe2!CPh*C02H,  of  Blaise  and  Courtot  (Abstr.,  1906,  i, 
794) ;  it  is  evidently  produced  here  by  the  elimination  of  a  molecule  of 
water  from  the  primarily  formed  a-isopropylmandelic  acid. 

By  the  action  of  diphenylacetyl  chloride  on  excess  of  benzene  in  the 
cold,  the  main  product  obtained  is  triphenylvinyl  alcohol,  CPh2lCPh*OH 
(compare  Biltz,  Abstr.,  1893,  i,  718),  but  in  the  warm  the  product  is 
the  ketonic  isomeride  dipbenylacetophenone,  CHPh^COPh  (oxime, 
m.  p.  180°;  compare  Kohler,  Abstr.,  1906,  i,  756).  All  endeavours  to 
introduce  the  isopropyl  group  into  either  of  these  substances  were 
unsuccessful,  the  sodium  amide  causing  scission  into  diphenylmethane 
and  benzamide. 

By  treating  diphenylacetonitrile  with  sodium  amide  and  isopropyl 
iodide  in  benzene,  aa-diphenyl-(3-methylbutyronitrile  is  obtained  as  a 
viscous  liquid,  b.  p.  193 — 195°/15  mm.,  which  can  be  hydrolysed  by  a 
mixture  of  hydrochloric  and  acetic  acids  to  aa-diphenyl-fi-methylbutyric 
acid ,  m.  p.  163°,  and  the  anhydride,  m.  p.  166°;  a  neutral  substance, 
C16H1602,  m.  'p.  109 — 110°,  is  obtained  as  a  by-product.  The  acid  is 
not  identical  with  the  acid  the  constitution  of  which  is  under 
investigation.  D.  F.  T. 

Preparation  of  Acetonechloroform  Acetylsalicylate 
[o-Acetoxybenzoate].  Richard  Wolffenstein  (D.R.-P.  245533). — 
Acetonechloroform  o-acetoxybenzoate,  fine  needles,  m.  p.  54 — 57°  (sinter¬ 
ing  about  49°),  b.  p.  about  185°/  in  a  vacuum,  with  partial  decomposi¬ 
tion,  is  readily  prepared  by  heating  acetonechloroform  with  o-acetoxy- 
benzoyl  chloride  in  the  presence  of  a  tertiary  base,  such  as  quinoline ; 
it  is  of  therapeutic  value.  F.  M.  G.  M. 

Preparation  of  Menthyl  Acetylsalicylate  [o-Acetoxybenzo- 
ate].  Kontor  Chemischer  Praparate  Ernst  Alexander  (D.R-.P. 
244787). — Menthyl  o-acetoxybenzoate,  an  odourless,  tasteless  liquid, 
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D15  1*0635,  b.  p.  212 — 215°/14  mm.,  is  obtained  by  treating  menthyl 
salicylate  (prepared  from  menthol  and  salicylic  acid)  with  the  ordinary 
acetylating  agents.  The  following  yields  are  obtainable  :  with  acetyl 
chloride  in  xylene,  75%;  acetic  acid  with  sulphuric  acid,  60%,  and  with 
acetic  anhydride,  90 — 95%.  F.  M.  G.  M. 

[Preparation  of  3  :  4-Dichlorophenyltbiolacetic  Acid.]  Kalle 
«k  Co.  (D.R.-P.  245633). — 3  :  4 -  Dichlorophenylthiolacetic  acid ,  colour¬ 
less  needles,  is  prepared  from  3  :  4-diehloroaniline  by  methods  described 
previously  :  when  treated  with  fuming  sulphuric  acid,  it  furnishes  a 
dye  in  the  form  of  a  violet  powder.  F.  M.  G.  M. 

Preparation  of  4-Chloro-o-tolylthiolacetie  Acid.  Kalle  &  Co. 

S*CH  *CO  H  245631.  Compare  this  vol.,  i,  354). — 4 -Ghloro- 

n  9  o-tolylthiolacetic  acid  (annexed  formula),  colourless 
needles,  is  prepared  from  p-chloro-o-toluidine ;  the  dye 
it  furnishes  with  sulphuric  acid  is  a  bluish-red  powder 
and  suitable  for  wool  or  cotton.  F.  M.  G.  M. 


[Preparation  of  4-Chloro-m-tolylthiolacetic  Acid.]  Kalle  &  Co. 
(D.R.-P.  245632). — k-Chloro-m-tolylthiolacetic  acid,  colourless  needles, 
is  prepared  from  jo-chloro-m-toluidine ;  when  treated  with  fuming 
.sulphuric  acid  it  furnishes  a  reddish- violet  powder,  the  tinctorial 
properties  of  which  are  described  in  the  original.  F.  M.  G.  M. 


CH, 


S-CH2-C02H 


[Preparation  of  ^-Cumylthiolacetic  Acid.]  Kalle  &  Co. 

(D.R.-P.  245630.  Compare  this  vol.,  i,  354). 
— \\/-Cumylthiolacetic  acid  (annexed  formula), 
colourless  needles,  is  prepared  by  previously 
CHal  J  described  methods  from  i^-cumidine ;  the  dye 

formed  by  treating  it  with  concentrated  or 
fuming  sulphuric  acid  is  a  dark  violet  powder, 
which  dyes  cotton  a  bluish-violet  shade,  and  wool  a  violet-red  tone. 

F.  M.  G.  M. 


3\/ 

CH, 


Derivatives  of  Benzilic  Acid  and  of  Chlorodiphenylacetic 
Acid.  Heinrich  Klinger  ( Annalen ,  1912,  389,  253 — 264). — 
a -Chlorodiphenylacetanilide,  CPh2Cl*CO'NHPh,  m.  p.  88°,  is  pre¬ 
pared  from  aniline  and  chlorodiphenylacetyl  chloride  in  ether.  Its 
chlorine  is  very  reactive,  and  is  easily  substituted  by  boiling  methyl 
or  ethyl  alcohol,  yielding  a-methoxydiphenylacetcmilide, 
OMe-CPh2-CONHPh, 

m.  p.  149 — 150°,  rhombic  crystals  [a  :  b  :  c  =  0*64344  : 1  :  048788],  or 
a.-ethoxydiphenylacetanilide,  m.  p.  130 — 131°.  a -Anilinodiphenyl- 
acetanilide,  NHPh*CPb2,CO,NHPh,  m.  p.  181 — 182°,  obtained  by 
warming  chlorodiphenylacetanilide  and  aniline  (4  rnols.)  on  the  water- 
bath,  yields  by  hydrolysis  benzilanilide ,  OH*CPh2’CONHPh,  m.  p. 
175°,  monoclinic  crystals  [a  :  b  :  c  =  0’97296  : 1  :  0*89641  ;  (3  =  86°16'47"]. 

a-p-Toluidinodiphenylaceto-p-toluidide,  C7H7,NH*CPh2,CO*KH'C7H7, 
m.  p.  168°,  obtained  from  a- chlorodiphenylacetyl  chloride  and 
p-toluidine  at  125 — 130°,  is  converted  into  benzilo-p-toluidide, 
OH-CPh2-CO-KH-C7H7, 

q  q 
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m.  p.  189 — 190°,  by  boiling  concentrated  hydrochloric  acid.  When 
gently  warmed  and  finally  heated  at  150°,  a-chlorodiphenylacetyl 
chloride  and  methylaniline  (4  mols.)  yield  a-methylanilinodiphenylaceto- 
metkylanilide,  NMePh’CPh^CO'NMePh,  m.  p.  212°. 

Ethyl  a-chlorodiphenylacetate  and  methyl  a-chlorodiphenylacetate 
(impure),  obtained  by  passing  hydrogen  chloride  into  an  ethyl  or 
methyl- alcoholic  solution  of  benzilic  acid,  yield  with  y;-toluidine  on  the 
water-bath  ethyl  a-p-toluidinodiphenylacetate,  C7H7*NH,CPh2*C02Et, 
m.  p.  137°,  monoclinic  crystals  [a  :  h  :  c=  1*4383  :  1  :  O9503  ;  /}  = 
48°25'58"],  or  the  methyl  ester,  m.  p.  134 — 135°.  a-^-Toluidinodiphenyl- 
acetic  acid ,  obtained  by  the  hydrolysis  of  the  preceding  esters,  has 
decomp.  150°.  C.  S. 


Diphenyleneglycollic,  a-Chlorodiphenyleneacetic,  and 
a- Bromodiphenyleneacetic  Acids.  Heinrich  Klinger  ( Annalen , 
1912,  389,  237 — 253) — Diphenyleneglycollic  acid  is  obtained  in  94% 
yield  by  heating  phenanthraquinone  with  10  parts  of  20%  sodium 
hydroxide  for  two  and  a-half  to  three  hours  at  70 — 80°  in  a  current 
of  air.  It  has  m.  p.  166 — 167°,  and  forms  a  methyl  ester,  m.  p.  159°. 
This  ester  or  the  ethyl  ester  is  obtained  by  passing  a  little  hydrogen 
chloride  into  a  dilute  methyl  or  ethyl  alcoholic  solution  (1  :  25)  of 
the  acid  ;  with  more  concentrated  solutions,  at  higher  temperatures, 
and  with  an  increased  quantity  of  hydrogen  chloride,  the  alcoholic 
hydroxyl  group  of  the  acid  is  replaced  by  chlorine  ;  thus  a  solution  of 
the  acid  in  methyl  alcohol  (1  :5),  saturated  at  0°  with  hydrogen 
chloride  and  then  heated  at  100°  for  six  hours,  yields  methyl  a-chloro- 

C  H 

diphenyleneacetate  [$-chlorofluorene-$ -car  boxy  late\,  1 6  4^>CCPC02Me, 

m.  p.  113°,  which  is  also  prepared  by  the  action  of  chlorodiphenylene- 
acetyl  chloride  on  cold  methyl  alcohol.  Chlorodiphenylemacetamide, 
obtained  from  the  chloride  and  cold  ethereal  ammonia,  has  m.  p.  194°. 
Chlorodiphenyleneacetyl  chloride  and  aniline  (2  mols.)  in  ether  yield 
chlorodiphenyleneacetanilide,  which  is  converted  into  a -ethoxydiphenyl- 
C  H 

eneacetanilide,  •  6u4^>C(OEt)*CO*NHPh,  m.  p.  129°,  by  prolonged  boil- 

ing  with  alcohol.  The  chloride  and  aniline  (4  mols.)  in  ether  yield 

C  H 

a-anilinodiphenyleneacetanilide,  I6  4^>C(NHPh),CO’NHPh,  m.  p. 

199 — 200°,  which  is  scarcely  attacked  by  boiling  concentrated  hydro¬ 
chloric  acid,  but  is  converted  into  diphenyleneglycollanilide,  m.  p. 
247°,  by  hydrochloric  acid  at  110 — 120° 

C  IT 

a -Bromodiphenyleneacetyl  bromide,  1 6w4^>CBr*OOBr,m.p.  137 — 138°, 

'"'6“4 

yellow  prisms,  obtained  from  diphenyleneglycollic  acid  and  phosphorus 
pentabromide,  is  converted  into  methyl  a-bromodiphenyleneacetate ,  m.  p. 
108'5 — 109°,  or  the  ethyl,  ester,  m.  p.  76°,  by  cold  methyl  or  ethyl 
alcohol,  into  a -bromodiphenyleneacetamide,  m.  p.  175°,  by  ammonia  in 
benzene,  and  into  a -bromodiphenyleneacetanilide,  m.  p.  166°,  by  aniline 
in  cold  benzene.  C.  S. 
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Methylcarbonato-derivatives  of  Phenolcarboxylic  Acids 
and  their  Use  for  Synthetic  Operations.  VI.  Partial 
Methylation  of  Phenolcarboxylic  Acids.  Emil  Fischer  and 
Otto  Pfeffer  ( Annalen ,  1912,  389,  198 — 214.  Compare  Abstr., 
1911,  i,  874). — The  ortho-methylated  derivatives  of  gentisic,  /3-resor- 
cylic,  and  phloroglucinolcarboxylic  acids  have  been  obtained  by  treat¬ 
ing  the  methylcarbonato-derivatives  with  diazomethane  and  hydrolysing 
the  products. 

5-Methylcarbonato-2-hydroxybenzoie  acid  is  converted  by  cold 
ethereal  diazomethane  by  rapid  treatment  into  methyl  5-methylcar- 
honato  -  2  -  hydroxybenzoate ,  C02Me,0,C6H3(0H),C02Me,  colourless 
needles,  m.  p.  75 — 76°  (corr.)  (reddish-violet  coloration  with  alcoholic 
ferric  chloride),  and  by  prolonged  treatmeut  (twenty  hours  at  25°)  into 
methyl  5-methylcarbonato-2-methoxybenzoate,  m.  p.  92 — 93°  (corr.).  The 
latter  does  not  develop  a  coloration  with  ferric  chloride,  and  in  alcoholic 
solution  is  converted  by  2A-sodium  hydroxide  on  the  water-bath,  and 
subsequent  acidification,  into  b-hydroxy-2-methoxybenzoic  acid ,  m.  p. 
155 — 156°  (corr.).  In  a  similar  manner,  by  prolonged  treatment  with 
ethereal  diazomethane  at  25°,  4-methylcarbonato-2-hydroxybenzoic  acid 
yields  methyl  i-methylcarbonato-2-methoxybenzoate ,  m.  p.  64 — 65° 
(corr.),  the  hydrolysis  of  which  by  2A-sodium  hydroxide  (4  mols.)  at 
25°  for  twenty-four  hours  and  subsequent  acidification  followed  by 
treatment  of  the  product  with  8%  potassium  hydrogen  carbonate  ields 
^-hydroxy -2-methoxybenzoic  acid ,  m.  p.  185 — 187°  (decomp.  corr.). 
Methyl  k-methylcarbonato-2  :  6 -dimethoxy benzoate,  m.  p.  105 — 106° 
(corr.),  obtained  from  4-methylcarbonato-2 : 6-dihydroxybenzoic  acid 
and  ethereal  diazomethane,  is  hydrolysed  by  2iV-sodium  hydroxide  at 
25°,  yielding  methyl  k-hydroxy-2  :  6 -dimethoxybenzoate,  m.  p.  189°  (corr.), 
which  is  then  hydrolysed  by  concentrated  sulphuric  acid  at  25°  to 
i-hydroxy-2  :  Q-dimethoxybenzoic  acid,  decomp.  175°  (corr.).  By  direct 
hydrolysis  with  cold  concentrated  sulphuric  acid,  methyl  4-methyl- 
carbonato-2  :  6-dimethoxybenzoate  yields  i-methylcarbonato-2  :  6-di- 
methoxybenzoic  acid,  m.  p.  160°  (corr.).  It  has  been  found  that  the 
methylcarbonato-derivatives  of  other  phenolcarboxylic  acids  are 
stable  to  cold  concentrated  sulphuric  acid. 

Methyl  3 :  5-dimethylcarbonatoA-methoxybenzoate,  m.  p.  66 — 67°, 
obtained  from  3 :  5-dimethylcarbonato-4-hydroxybenzoic  acid  and 
diazomethane,  is  hydrolysed  by  2A-sodium  hydroxide  at  40°  in  an 
atmosphere  of  hydrogen,  yielding  after  acidification  3  :  5-dihydroxy- 
4-methoxy benzoic  acid.  C.  S. 

Phthalyl  Chloride.  Johannes  Scheiber  ( Annalen ,  1912,  389, 

121 — 168). — The  asymmetric  constitution,  C6H4<^^£^>0,  of  phtbalyl 

chloride  is  based  on,  amongst  other  evidence,  its  behaviour  on  reduction, 
its  interaction  with  benzene  to  form  phthalophenone  in  the  Friedel- 
Crafts’  reaction,  the  formation  of  diethylphthalide  from  the  chloride 
and  zinc  ethyl,  and  its  condensation  with  the  sodium  derivatives  of 
substances  containing  the  group  *CHIC(OH)’,  such  as  ethyl  malonate, 
ethyl  acetoacetate,  ethyl  benzoylaeetate,  ethyl  cyanoacetate,  benzoyl- 

q  q  2 
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acetone,  and  acetylacetone,  to  form  compounds  of  the  types  : 

co<£A>c:c(co2Et)8, 


OO<f#^!>C[CH(0°2Et)Jt  and  (taking  ethyl 

malonate  as  an  example). 

The  author  is  of  opinion,  however,  that  this  evidence  is  by  no  means 
conclusive.  The  formation  of  phthalophenone  from  phthalyi  chloride, 
benzene,  and  aluminium  chloride  is  conditioned  by  the  temperature, 
since  in  cold  carbon  disulphide  the  chief  product  of  the  reaction  is 
benzoyl  benzoic  acid,  the  formation  of  which  is  evidence  in  favour  of 
the  symmetric  constitution  of  phthalyi  chloride.  Again,  the  formation 
of  the  preceding  three  types  of  condensation  products  has  been 
regarded  as  proving  the  asymmetric  constitution  of  phthalyi  chloride 
(compare  Biilow,  Abstr.,  1905,  i,  529).  The  constitutions  of  these 
products  are  deduced  from  their  behaviour  on  hydrolysis,  on  reduction 
by  zinc  and  acetic  acid,  and  additive  behaviour  with  sodium  ethoxide. 
The  author  shows,  however,  that  the  properties  and  behaviour  of  the 
three  types  of  condensation  products  are  in  better  harmony  with  the 


CO 

formulae :  C6H4<co>C(C02Et), 


or  C6H4< 


CO — C-COoEt 


CO-OC-OEt 
n  ti  ^COCH(C02Et)2 
^^co-CHta^Ety 


and  which  represent  the  products  as  deriv- 

L  •  ^  ^  ^  /  2  J 

atives  of  a  phthalyi  chloride  of  symmetric  structure.  The  only  way  in 
which  products  of  the  first  type  can  be  derived  from  a  phthalyi 
chloride  of  asymmetric  structure  is  for  the  initially  formed  phthalide 
derivatives  to  change  to  substituted  indandiones  by  a  process  similar 
to  that  whereby  benzylidenephthalide  is  converted  into  2-phenyl- 
indandione.  This  rearrangement,  however,  requires  the  presence  of 
alcohol  (Eibner,  Abstr.,  1906,  i,  588).  The  author  shows  that  in 
ethereal  solution  benzylidenephthalide  is  unchanged  by  ethyl  sodio- 
acetoacetate,  and  acetonylenephthalide  is  not  rearranged  to  2-acetyl- 
indandione  by  sodioacetylacetone. 

The  proposed  new  formulae  of  substances  of  the  first-mentioned  type 
explain  the  behaviour  of  these  substances  on  hydrolysis,  particularly 
the  formation  of  phthalamide  by  hydrolysis  with  ammonia.  With 
regard  to  the  action  of  zinc  and  acetic  acid,  Wislicenus  regards  the 


change  C0<^!l>C:C(C02Et)2  >  C02H-C6H4-CH2*CH(C02Et)2 


as  conclusive  evidence  of  the  constitution  of  ethyl  phthalylmalonate. 
It  is  open  to  question,  however,  whether  substances  with  such  constitu¬ 
tions  undergo  reduction  and  fission  as  indicated ;  for  example, 
benzylidenephthalide  is  unchanged  by  zinc  and  acetic  acid.  The  author 
represents  the  reduction  of  ethyl  phthalylmalonate  by  the  scheme : 

C6H4<^>C(C°2Et)2  ->  C02H-C6H4-CH(0H)-CH(C02Et)2  -•> 

C02H-C6H4-CH:C(C02Et)2  — »-  C02H-C6H4-CH2*CH(C02Et)2,  and 
in  favour  of  this  view  finds  that  ethyl  benzoylmalonate  is  reduced,  in 
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part,  to  ethyl  benzylmalonate  by  zinc  and  boiling  acetic  acid.  The 

constitution,  C AcBz,  of  phthalylbenzoylacetone  cannot 

be  regarded  as  definitely  proved  by  the  reduction  of  the  substance  to 
phtbalidylbenzoylacetone  (Biilow  and  Koch,  Abstr.,  1904,  i,  321), 
because  the  similarly  constituted  compounds,  ethyl  phthalylmalonate 
and  ethyl  phthalylacetoacetate,  do  not  yield  phthalidyl  derivatives  by 
reduction  ;  the  former  yields  a  little  ethyl  o-carboxybenzylmalonate, 
whilst  the  latter  is  converted  partly  into  an  isomeride,  m.  p.  96 — 97° 
(see  below),  partly  into  ethyl  o-carboxybenzylacetoacetate. 

The  fact  that  the  additive  compound  of  ethyl  phthalylmalonate  and 
sodium  ethoxide  yields  by  acidification  a  substance  which  develops  an 
intense  red  coloration  with  ferric  chloride,  is  in  favour  of  the  author’s 
new  constitution  of  ethyl  phthalylmalonate,  which  permits  of  the 
production  of  an  additive  compound,  C02Et,C6H4*C0,CH(C02Et)2  or 
C02Et,C((H4*C0,C(C02Et)lC(0H)*0Et,  containing,  or  giving  by  enolisa- 
tion,  a  hydroxyl  group.  The  properties  of  the  additive  compound  of 
sodium  ethoxide  and  ethyl  phthalylacetoacetate  are  explained  best  by 

ascribing  to  the  latter  the  constitution  C6H4<\Q^>GAc*C02Et, 

rather  than  CO<^Qj^C;CAe*C02Et.  Biilow’s  phenylhydrazone, 

m.  p.  236°,  of  ethyl  phthalylacetoacetate  (Abstr.,  1905,  i,  529)  is 
shown  to  be  a  pyrazole  derivative.  Also  the  so-called  bishydrazones 
obtained  by  Biilow  and  Koch  from  phthalylbenzoylacetone  and  phenyl- 
hydrazine,  p-nitrophenyl  hydrazine,  and  jo-bromophenylhydrazine  re¬ 
spectively  in  boiling  acetic  acid  ( loc .  cit.)  are  proved  to  be  anilino- 

phtbalimides,  C6H4<°°>N-NH  A  r,  since  the  same  substances  are 

produced  from  phthalic  anhydride  and  the  corresponding  hydrazine. 
The  fission  which  phthalylbenzoylacetone  must  have  undergone  to 
yield  these  anilinophthalimides  is  also  experienced  by  ethyl  phthalyl¬ 
malonate  and  by  ethyl  phthalylcyanoacetate  under  similar  conditions. 
Both  substances  are  converted  into  phthalylbisphenylhydrazide, 
C6H4(CO-NH-NHPh)2, 

m.  p.  161°,  by  phenylhydrazine  ;  the  former,  however,  in  cold  glacial 
acetic  acid  solution  yields  anilinophthalimide.  Phthalyldibenzoyl- 
metliane,  C23HI404,  m.  p.  162°,  prepared  from  sodiodibenzoylmethane 
and  phthalyl  chloride  in  cold  ether,  reacts  with  phenylhydrazine  in 
acetic  acid  or  ether  to  form  a  substance ,  m.  p.  234 — 236°,  yellowish- 
red  crystals,  which  receives  the  constitution 

C02H-C6H4-C0-CHBz-CPh:N*NHPh, 
because  it  is  soluble  in  sodium  carbonate  and  develops  a  red  coloration 
with  ferric  chloride,  but  does  not  respond  to  Billow’s  reaction. 

Ethyl  phthalylmalonate  and  ethyl  phthalylacetoacetate  do  not  react 
additively  with  bromine  or  with  ethyl  diazoacetate.  Ethyl  a-cyano- 
cinnamate  and  ethyl  diazoacetate  react  at  100°  to  form  nitrogen  and 
ethyl  a-cyano-y-phenylcyclopropan-afi-dicarboxylate,  a  viscous  oil. 

By  treatment  with  boiling  glacial  acetic  acid  for  two  hours,  ethyl 
phthalylacetoacetate,  m.  p.  124°,  is  converted  into  an  isomeride ,  m.  p. 
96 — 97°,  colourless  needles,  which  is  reconverted  into  the  original  sub- 
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stance  by  a  suspension  of  ethyl  sodioacetoacetate  in  boiling  ether.  Both 
isomerides  yield  the  same  pyrazole  and  behave  alike  towards  sodium 
ethoxide  and  towards  zinc  and  acetic  acid.  The  constitutions 

C6H4<lC0>CAc*C02Et  and  CfiH4<co.o-CMe  "  are  ProPosed  for 
the  esters,  m.  p.  124°  and  96 — 97°  respectively.  In  a  similar  manner, 
phthalylbenzoylacetone,  m.  p.  175°,  C6H4<1qq]>CAcBz,  is  converted 


into  an  isomeride,  m.  p.  102°,  C6H4<  M  .  The  two  known 

^CU'O'CMe 

forms  of  ethyl  phthalylcyanoacetate,  m.  p.  190 — 192°  and  140 — 141° 
respectively,  are  represented  by  the  formulae  C(.H1<^^/^C(CN),C02Et 
QO _ C*CN 

and  C6H4<[  o  .  Ethyl  phthalylmalonate,  phthalylacetyl- 


acetone,  and  phthalyldibenzoylmethane  have  been  obtained  only  in 
one  form ;  the  first  and  the  last  are  respectively  represented  by 

the  formulae  CsH4<^^>C(C02Et)2  and  C6H4<^q^>CBz2,  whilst 

phthalylacetylacetone  is  probably  the  OC-derivative, 

O  H  fiAc 

6  4^COOCMe‘ 

Bxilow  and  Deseniss  obtained  phthalylacetylacetone  in  50%  and 
1  : 3-diketo-2-acetylhydrindene  in  15 — 20%  yield  by  adding  phthalyl 
chloride  (1  mol.)  to  an  ethereal  suspension  of  sodioacetylacetone 
(2  mols.)  (Abstr.,  1905,  i,  42).  The  yields  are  75%  and  5 — 10% 
respectively  when  the  order  of  the  addition  is  reversed  ;  the  yield  of 
diketoacetylhydrindene  is  increased  by  working  at  a  higher  tempera¬ 
ture  and  by  lessening  the  proportion  of  phthalyl  chloride.  Phthalyl 
chloride  and  ethyl  sodioacetoacetate  in  ether  react  to  form,  in  the 
proportions  1:1  or  1:2,  the  two  forms,  m.  p.  124°  and  96 — 97° 
respectively,  of  ethyl  phthalylacetoacetate,  in  the  proportions  1  : 3, 

ethyl  phthaloxydiacetoacetate,  m.  p.  112°, 

and  in  the  proportions  1  : 4,  ethyl  phthalyldiacetoacetate. 

[With  P.  Oppermann.] — As  an  additional  argument  in  favour  of  the 
symmetric  structure  of  phthalyl  chloride,  the  authors  advance  the  fact 
that  its  ultraviolet  absorption  spectrum  is  similar  to  those  of  ethyl 
phthalate  and  i«ophthalyl  chloride.  C.  S. 


The  Methyl-1 :2-benzanthraquinone  Series.  II.  Roland  Scholl 
and  Walther  Neuberger  [with  Walter  Tritsch  and  Julius 
Potschiwauscheg]  ( Monatsh .,  1912,  33,  507 — 533.  Compare  Scholl 
and  Tritsch,  this  vol.,  i,  36). — Unsuccessful  attempts  were  made  to 
condense  2-amino-l-methylnaphthalene  or  its  acetyl  or  phthaloyl 
derivatives  with  phthalic  anhydride  or  with  o-cyanobenzoyl  chloride. 

From  2-methoxy-l-methylnaphthalene,  phthalic  anhydride,  and 
aluminium  chloride,  2-methoxy-l-methylnaphthalene-6-phthaloylic  acid, 
COgHUgH^CO'CjQHgMe’OMe,  is  obtained.  This  is  more  easily 
sulphonated  than  condensed  by  concentrated  sulphuric  acid,  but  the 
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reduction  product,  6  -methoxy-5-methyl-2 -naphthylphenylmethane-  2'- 
carboxylic  acid,  CO2H*C6H4*CH2,C10H5Me,OMe,  was  converted  into 

3- methoxy-4-methyl-l  :  2-benzanthraquinone, 

CsH4<£°>C10H4Me-OM& 

This  compound  can  be  demethylated  by  hydrogen  bromide  in  acetic 
acid  to  3-hydroxy-4-methyl-l  :  2-benzanthra- 
quinone  (annexed  formula),  which  could  not, 
CO  I1  2|-ivr  however,  be  converted  into  the  corresponding 
/x  ^  ^  6  amine.  2  -  Hydroxy  -  1  -  methylnaphthalene  -  6  - 

phthaloylic  acid,  CO2H,C6H4’CO’C10H5Me'OH, 
prepared  either  from  /3-1-methylnaphthol,  phthalic 
anhydride,  and  aluminium  chloride,  or  from  the 
2  -  methoxy-1-methylnaphthalene  -  6  -  phthaloylic 
acid,  is  converted  by  Buchner’s  method  into  2-amino-l-methyl 
naphthalene-6-phthaloylic  acid,  CO2H,C6H4,CO,C10H5Me*NH2,  and  this 
by  the  stages  3-amino-4-methyl-l  :  2-benzanthraquinone  and  3-iodo- 

4- methyl-l  :  2-benzanthraquinone  into  1  :  l'-dimethyl-5  :  6  :  5'  :  6'-diphth- 
aloyl-2  : 2'-dinaphthyl, 

C.H.<^o>CI0H4Me-C10H4Me<°°>C„H4, 

which  could  not  be  condensed  to  a  dibenzpyranthrone. 

From  3-chloro-4-methyl-l :  2-benzanthraquinone,  on  fusion  with 
potassium  ethoxide,  a  compound, 

c6h4<co>CioH4<ch2>Ci0h4<co>c6h4, 
and  a  hydro-derivative  are  obtained. 

CO 

1- Methyl -2-naphthylphthalimide,  C6H4<\^,Q^>N,C10H6Me,  forms 

crystals,  m.  p.  200 — 201°.  2- Amino-1 -methylnaphthalevx-N -phthaloylic 

acid  is  a  colourless,  crystalline  precipitate,  decomposing  at  180 — 190° 
into  the  above  phthalimide. 

o-Cyanobenzoyl  chloride  separates  in  lustrous  needles,  m.  p.  73°  ;  it 
has  a  mild,  aromatic  odour. 

2Methoxy-\ -methylnaphthalene-6-phthaloylic  acid  has  m.  p.  161 — 163°; 
it  gives  at  first  a  brown  solution  in  concentrated  sulphuric  acid,  which 
soon  becomes  violet  or  blue. 

0>-Methoxy-5-methyl-2-naphthylphenylmethane-2'-carboxylic  acid  crystal¬ 
lises  in  colourless  platelets  or  slender  needles,  m.  p.  166°.  In  con¬ 
centrated  sulphuric  acid  the  coloration  is  at  first  yellow,  and  then 
becomes  red. 

6-IIydroxy-5-methylnaphthylphenylmethane-2'-carboxylic  acid  forms  a 
granular,  crystalline  mass  sintering  at  165°,  m.  p.  179 — 181°. 

Z-Methoxy-l-tnethyl-l  :  2-benzanthraquinone  is  prepared  by  the  action 
of  sulphuric  acid  on  the  naphthylphenylmethane  derivative,  whereby 
3 -methoxy- 4 -methyl-1  :  2-benzanthrone-9  is  formed,  and  subsequent 
oxidation  with  chromic  anhydride.  It  crystallises  in  glistening, 
yellowish-red  or  brownish-red  needles,  m.  p,  235 — 236°.  When 
oxidised  with  potassium  permanganate,  anthraquinone-1  :  2-dicarboxylic 
acid  is  obtained. 

3-Hydroxy-4:-methyl-\  :  2-benzanthraquinone  crystallises  in  stellate 
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aggregates  of  needles,  which  begin  to  sublime  at  275°,  m.  p. 
283 — 284°.  The  solution  in  sodium  hydroxide  changes  colour  with 
increasing  concentration  from  reddish-violet  through  bluish-violet  and 
blue  to  bluish-green. 

2-ffyd,roxy-l-methylnaphthalene-6-phthaloylic  acid  crystallises  in 
small,  colourless,  silky  platelets,  m.  p.  264 — 265°,  with  frothing.  The 
coloration  in  concentrated  sulphuric  acid  rapidly  changes  from  yellowish- 
brown  to  a  deep  bluish-violet. 

2- Amino-l-methylnaphthalene-6-phthaloylic  acid  forms  lustrous,  yellow, 
crystalline  splinters ;  it  begins  to  decompose  into  the  amide  at  170°, 
sinters  at  206°,  m.  p.  212 — 213°  (decomp.). 

3- Amino-4:-methyl-l  :  2-benzanthraquinone  crystallises  in  brownish- 
red,  prismatic  platelets,  which  begin  to  sublime  at  180°,  m.  p. 
261 — 265°  (some  decomp.). 

3-Iodo-4:-methyl-l  :  2-benzanthraquinone  separates  in  golden-yellow, 
long,  prismatic  plates,  m.  p.  276 — 277°. 

1  :  1' -Dimethyl -5  :  6  :  5' :  G'-diphthalnyl- 2 :  2' -dinaphthyl  is  an  insoluble, 
amorphous,  dark  yellow  powder,  which  sinters  about  360°. 

E.  F.  A. 

Aromatic  Aldehydo-acids.  Hugo  Simonis  [with  Alfred  Boehme 
and  J.  Benenson]  Ber.,  1912,45,  1584 — 1592). — I. — isoPhthalaldehydic 
Acid. — By  the  action  of  bromine  on  phthalaldehyde,  the  acid 
bromide  of  phthalaldehydic  acid,  CHO*C6H4*COBr,  is  obtained  as  an 
intermediate  product,  and  undergoes  internal  condensation  to  mono- 

bromophthalide,  C6H4<C.£,jj  gr^>0.  ^is  w^en  hydrolysed  yields  phthal¬ 
aldehydic  acid.  Bromine  is  without  action  on  the  isomeric  isophthalalde- 
hyde  and  terephthalaldehyde  at  the  ordinary  pressure,  but  on  heating 
in  sealed  tubes  at  140°  or,  on  a  large  scale,  in  an  enamel-lined 
autoclave,  the  corresponding  aldehydic  acids  are  obtained. 

fsoPhthalaldehydic  acid  (compare  Reinglass,  Abstr.,  1891,  1344) 
crystallises  in  colourless  needles  from  water,  m.  p.  175°,  or  in 
glistening  platelets  from  chloroform.  The  methyl  ester,  m.  p.  53°, 
forms  an  oxime,  m.  p.  104°;  the  ethyl  ester  is  a  colourless  liquid 
of  agreeable  odour,  solidifying  at  —10°  to  large,  colourless  prisms, 
b.  p.  278°,  D18  1-093. 

The  chloride,  an  oily  liquid,  b.  p.  130°/20  mm.,  on  treatment  with 
dry  ammonia  gas  in  benzene  yields  an  amide  crystallising  in  colourless 
prisms,  decomp.  190°. 

The  oxime,  C02H'C6H4,CHIH*0H,  separates  in  colourless,  micro¬ 
scopic  needles  (compare  Reinglass,  loc.-  cit.),  m.  p.  188°.  On  heating 
at  this  temperature,  fsophthalamic  acid  is  formed. 

The  anil  forms  stellate  groups  of  colourless  prisms,  m.  p.  156°.  The 
compound  with  jo-toluidine  has  m.  p.  165°,  with  a-naphthylamine, 
m.  p.  164°,  and  with /3-naphthylamine,  m.  p.  210°;  they  all  form  colour¬ 
less  needles  or  plates. 

The  sem.icarbazone  has  m.  p.  265°.  The  phenylhydrazone  forms 
colourless,  flat,  lustrous  needles,  m.  p.  265°. 

u-Acetylstyrene-m-carboxylic  acid,  C02H'C6H4,CH.'CH*C0,CH3,  forms 
yellow  needles  which  intumesce  at  185°,  m.  p.  194 — 196°.  The  solution 
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in  alkali  hydroxide  is  yellow,  that  in  concentrated  sulphuric  acid  is 
brownish -red. 

m -Carboxy  cinnamic  acid,  C02H*C6H4*CH!CH*C02H,  prepared  by 
heating  isophthalaldehydic  acid  with  sodium  acetate  and  acetic 
anhydride,  has  m.  p.  264°. 

The  leuco-base  of  \i,ip'-tetramethyldiaminotriphenylniethane-m-carboxylic 
acid,  C02H*C6H4*CH(C6H4*NMe2)2,  from  isophthalaldehyde  acid  and 
dimethylaniline,  crystallises  in  pointed,  colourless  prisms,  m.  p.  233°. 
On  oxidation,  malachite-green-«i-carboxylic  acid  is  obtained. 

II. — Terephthalaldehydic  acid,  C0H*C6H4,C02H,  crystallises  in 
colourless,  rhombic  prisms  or  flat,  streaked  needles,  m.  p.  256°.  The 
methyl  ester  forms  stellar  aggregates  of  colourless  needles,  m.  p.  60°, 
b.  p.  265°.  The  ethyl  ester  is  a  liquid.  The  chloride  has  b.  p.  258°, 
and  forms  colourless  prisms,  m.  p.  48°. 

The  anil  forms  rhombic  prisms,  m.  p.  222° ;  the  o -chloroanil 
separates  in  light  yellow  crystals,  m.  p.  217 — 218°  ;  the  m -nitroanil 
consists  of  yellow  needles,  m.  p.  268  ;  the  p -tolil  crystallises  in  lustrous, 
pale  yellow  platelets,  which  soften  at  237°,  m.  p.  261 — 263°;  the 
p -acetylanil  forms  pale  yellow,  microscopic  platelets,  m.  p.  215° 
(decomp.)  ;  the  ft-naphthil  forms  yellow  platelets,  m.  p.  240 — 241°;  the 
isomeric  a-naphthil  gives  pointed  prisms,  m.  p.  235°. 

Terephthalaldehydic  acid-m-aminoanil,  C02H*C6H4*CHI  N'C6H4'NH2, 
is  a  canary-yellow,  granular  precipitate,  m.  p.  above  300° ;  it  forms  a 
diazonium  salt,  which  couples  with  /?-naphthol  in  alkaline  solution  to  a 
bluish-red  dye. 

With  phenylenediamine,  yellow,  microscopic  prisms  of  1:4  -bis- 
[p-carboxybenzylideneamino~\benzene,  [C02H,CeH4,CHIN]2C6H4,  are 
obtained  having  m.  p.  above  300° ;  analysis  of  the  silver  salt  confirms 
the  structure  as  a  dicarboxylic  acid. 

Terephthalaldehydic  acid  azine,  C02H*C6H4,CHIN-!NICH,C6H4*C02H, 
is  a  bright  yellow,  sandy  powder,  m.  p.  above  280°. 

2-Phenylbenziminazole-p-carboxylic  acid, 


crystallises  in  yellow,  microscopic  plates  or  six-sided  prisms. 

Mandelonitrile-p- carboxylic  acid  is  obtained  on  heating  the  bisulphite 
compound  of  the  aldehyde  acid  with  potassium  cyanide  solution.  On 
the  addition  of  acid,  a  yellow,  granular  precipitate  is  obtained,  which 
decomposes  when  heated. 

p -Carboxy cinnamic  acid  is  obtained  on  heating  terephthalaldehyde 
acid  with  sodium  acetate  and  acetic  anhydride  in  a  stream  of  carbon 
dioxide  at  150 — 160°;  it  forms  an  insoluble,  colourless,  crystalline 
powder.  E.  F.  A. 

Terephthalyldicarbamide  and  Terephthalyldinitrodicarb- 
amide.  Michael  Pfannl  and  Otto  Dafert  (Monatsh.,  1912,  33, 
485 — 505). — Terephthalyldicarbamide  is  prepared  with  a  good  yield  by 
heating  terephthalyl  chloride  with  excess  of  carbamide.  It  gives  no 
biuret  reaction,  and  is  remarkably  stable  towards  acids,  96%  sulphuric 
acid  only  hydrolysing  it  above  55°.  It  is  also  resistant  to  ring 
formation,  and  when  heated  in  a  stream  of  hydrogen  chloride  in  a 


i.  566 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


vacuum  it  is  degraded  only  to  nitrile.  It  is  colourless  and  amorphous, 
subliming  above  200°  (decomp.). 

Terephthalyldinitrodicarbamide,  C6H4(C0,NH,C0*NH*N02)2,  is 
remarkable  in  containing  two  labile  nitroamine  groups  in  the  molecule. 

It  is  decomposed  by  water  in  a  manner  analogous  to  nitrocarbamide, 
forming  amine,  carbon  dioxide,  water,  and  nitrous  oxide.  There  is  no 
difference  in  colour  between  the  sodium  salt  and  the  acid  ;  they  possibly 
exist  in  tautomeric  modifications,.  The  sodium  salt  crystallises  in 
colourless,  stellar  aggregates  of  needles  ;  the  free  acid  is  colourless,  and 
explodes  when  heated.  E.  F.  A. 

Tannin.  Karl  Feist  ( Ber .,  1912,  45,  1493 — 1494). — The  author 
points  out  that  he  has  demonstrated  the  glucosidic  nature  of  tannin 
previous  to  the  work  of  Fischer  and  Freudenberg  (this  vol.,  i,  471). 

H.  W. 

Constitution  of  Tannin.  Rodger  J.  Manning  and  Maximilian 
Nierenstein  [Ber.,  1912,  45,  1546 — 1551.  Compare  this  vol., 
i,  468). — Manning  has  shown  (Abstr.,  1910,  i,  851)  that  tannin  on 
esterification  forms  two  pentaethyl  esters  of  pentagallolylglucoside  ; 
this  behaviour  is  not  in  agreement  with  the  constitution  ascribed  to 
tannin  by  Fischer  and  Freudenberg  (this  vol.,  i,  471).  Tannin 
(Schering)  yields  only  ethyl  gallate  when  esterified  and  no  sugar. 
The  change  in  rotation  of  tannin  solutions  on  boiling  in  a  stream  of 
hydrogen  has  been  followed,  measurements  being  made  also  of  the 
tannin  and  non-tannin  matter  present.  In  twelve  hours  the  rotation 
falls  from  [a]D  +68'22°  to  +59,84°,  the  amount  of  tannin  falls  from 
04274  to  0'3986,  and  the  amount  of  non-tannin  rises  from  00244  to 
0'0532;  it  is  always  optically  inactive,  which  excludes  the  possibility 
of  dextrose  being  eliminated.  E.  F.  A. 

The  Behaviour  of  Acetonylacetone  towards  /3-Dialdehydes. 
William  J.  Hale  (Ber.,  1912,  45,  1596 — 1603.  Compare  Abstr., 
1908,  i,  634). — The  condensation  of  acetonylacetone  with  nitro- 
malonaldehyde  in  presence  of  small  quantities  of  sodium  hydroxide 
yields  some  4-nitro-2-acetonylphenol,  but  also  four  times  as  much  of  a 
second  product.  The  possibility  of  this  being  a  diphenol  was  previously 
discredited  by  the  fact  that  nitroacetonylphenol  and  nitromalonalde- 
hyde  only  condense  in  excess  of  alkali  or  piperidine,  and  a  second 
supposition,  that  the  nitroacetonylphenol  itself  undergoes  condensation 
to  a  cumarone  derivative,  is  now  shown  to  be  improbable,  for  such  a 
change  can  only  be  brought  about  by  means  of  sulphuric  acid  or  zinc 
chloride.  Since  the  reaction  takes  place  between  equimolecular  pro¬ 
portions,  there  remains  the  explanation  that  the  two  aldehyde  groups 
condense  with  the  two  methylene  groups,  producing  5-nitro-2 : 3- 
diacetylcycfopentadiene,  and  this  substance  is  actually  obtained  on 
adding  hydrochloric  acid  to  the  mother  liquor  after  the  acetonylnitro- 
phenol  has  been  precipitated  by  carbon  dioxide. 

5-Nitro-2  : 3-diacetylcyc\opentadiene,  N02*C5H3(C0Me)2,  is  a  faintly 
coloured  substance,  crystallising  from  ethyl  acetate  in  glistening 
needles,  m.  p.  195°.  It  is  fairly  acid,  does  not  absorb  bromine,  but 
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is  readily  attacked  by  permanganate  or  concentrated  nitric  acid. 
i-Nitro-lmethylcumarone,  N02*C8H40Me,  is  obtained  quantitatively 
from  4-nitro-2-acetonylphenol  by  condensation  with  zinc  chloride  in 
glacial  acetic  acid  (compare  Stoermer,  Abstr.,  1900,  i,  650).  It  separates 
in  short  needles,  m.  p.  97°,  from  diluted  alcohol,  gives  a  deep  red 
solution  in  sulphuric  acid,  and  is  converted  by  nitric  acid  into 
4 :  €>-dinitro-\-methylcumarone,  C8H30Me(N02)2,  which  may  also  be 
obtained  from  4  : 6-dinitro-2-acetonylphenol  (Abstr.,  1908,  i,  634)  in 
colourless  needles,  m.  p.  165°.  Improvements  in  the  production  of 
acetonylphenols  will  render  this  cumarone  synthesis  valuable. 

J.  C.  W. 

Oxalyl  Chloride.  IV.  The  Priedel  and  Crafts’  Reaction  with 
Oxalyl  Chloride  and  Oxalyl  Bromide.  Hermann  Staudinger 
[with  E.  Anthes  and  Max  Scholler  ( Ber .,  1912,  45,  1594 — 1596). — • 
The  action  of  oxalyl  chloride  on  aromatic  hydrocarbons  under  the 
influence  of  aluminium  chloride  results  usually  in  the  formation  of 
mono-ketones  (compare  Abstr.,  1909,  i,  905),  but  Liebermann  has 
shown  that  some  highly  reactive  aromatic  compounds  produce  the 
expected  diketones  (compare  Abstr.,  1911,  i,  656).  This  is  explained 
by  the  fact  that  the  decomposition  of  oxalyl  chloride  by  aluminium 
chloride  into  carbonyl  chloride  and  carbon  monoxide  takes  place 
more  slowly  than  the  condensation  with  these  reactive  substances,  and 
in  support  of  this  view  it  is  shown  that  anisole  is  converted  into 
anisil,  and  that  in  the  presence  of  carbon  monoxide  under  a  pressure 
of  150  atmospheres,  dimethylaniline  can  be  converted  into  tetramethyl- 
diaminobenzil. 

Oxalyl  bromide,  b.  p.  103 — 105°,  which  will  be  described  in  a  future 
paper,  decomposes  most  easily  in  presence  of  aluminium  chloride  into 
bromine  and  carbon  monoxide,  but  it  condenses  even  more  readily 
with  benzene,  so  that  benzil  may  be  obtained  and  not  merely  benzo- 
phenone  or  bromobenzenes.  It  seems,  therefore,  more  suitable  than 
the  chloride  for  the  preparation  of  diketones.  J.  O.  W. 

Bromination  of  cycZoHexaaone  and  c?/cfoHexanol.  Fernand 
Bodroux  and  Felix  Taboury  ( Compt .  rend.,  1912,  154,  1509 — 1511*). 
— The  tetrabromo-derivative  obtained  by  the  action  of  bromine  in  the 
presence  of  aluminium  bromide  on  cyclo hexanone  (compare  Abstr., 

1911,  i,  779)  is  identical  with  that  obtained  by  Wallach  ( Annalen , 
1905,  343,  133).  It  is,  however,  best  prepared  by  the  action  of 
bromine  in  carbon  tetrachloride  solution.  The  liquid  obtained  by  its 
decomposition  on  heating  to  120 — 125°  is  a  mixture  of  several 
monobromophenols  and  2  :  6-dibromophenol. 

cyc/ollexanol  when  treated  with  bromine  in  carbon  tetrachloride 
yields  tetrabromocycfohexanone  and  dibromocycZohexane.  Temperature 
and  duration  of  the  reaction  do  not  affect  the  result.  Bromine  in 
boiling  acetic  acid  converts  both  the  ketone  and  the  alcohol  into 
2:4:  6-tribromophenol.  W.  G. 

Terpenes  and  Ethereal  Oils.  CIX.  Otto  Wallach  (Annalen, 

1912,  389,  169 — 184). — [With  Walther  Ost.] — cyclo~H.ex.j\-2-cyclo- 

*  and  Bull.  Soc.  chim.,  1912,  [iv],  11,  658—665. 
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hexanonoxime  (Abstr.,  1911,  i,  473),  unlike  methyl-3-e2/e7ohexanon- 
oxime  (Abstr.,  1906,  i,  514),  yields  by  treatment  with  diluted 
sulphuric  acid  (5  :  1H20)  on  the  water-bath  for  five  minutes  only  one 


iso -oxime,  C6Hn 


.NH-CO-CH, 
N3H2-CH2-CH2’ 


m.  p.  145 — 146°,  which  is  con¬ 


verted  by  25%  hydrochloric  acid  at  130 — 140°  into  e-amino-e- cyclo- 
hexylhexoic  acid ,  CfiHn*CH(NH2)*[CH2]4*G02H,  m.  p.  203°  (decomp.) 
(benzoyl  derivative,  m.  p.  228°).  By  oxidation  with  5%  potassium 
permanganate  in  faintly  alkaline  solution,  the  amino-acid  yields 
S-hexahydrobenzoylvaleric  acid,  identical  with  that  obtained  by  the 
direct  oxidation  of  cyc/ohexyl-2-cycZohexanone  ( loc .  cit.).  The  con¬ 
stitution  of  this  ketonic  acid  is  definitely  proved  by  treating  an 
ethereal  solution  of  its  oxime  with  phosphorus  pentachloride,  whereby 
the  isomeric  amide,  C6H11*NH*C0'[CH2]4,C02H,  m.  p.  133 — 134°,  is 
produced,  which  is  hydrolysed  to  cycZohexylamine  and  adipic  acid  by 
25%  hydrochloric  acid  at  140°.  The  reduction  of  8-hexahydrobenzoyl- 
valeric  acid  by  sodium  and  boiling  alcohol  yields,  after  purification  of 
the  product  by  distillation  in  a  vacuum,  the  lactone, 


c„hu-ch<^77>co, 

m.  p.  56°,  b.  p.  175°/12  mm.,  of  e-hydroxy-e-cyc\o?texylhexoic  acid.  The 
hydroxy-acid  itself,  which  is  an  oil  and  is  also  obtained  by  the  action 
of  nitrous  acid  on  e-ami  no-c-cycZohexylhexoic  acid,  is  converted  by 
boiling  dilute  sulphuric  acid  into  an  unsaturated  acid,  C12H20Og, 
b.  p.  182 — 186°/20  mm.  This  acid,  which  is  more  easily  obtained 
from  the  preceding  lactone  and  boiling  dilute  sulphuric  acid,  is  oxidised 
to  S-hexahydrobenzoylvaleric  acid  by  successive  treatment  with  faintly 
alkaline  2%  potassium  permanganate  and  with  chromic  and  sulphuric 
acids. 

The  dicyclic  ketone  obtained  by  the  auto-condensation  of  1-methyl- 
3-C2/cZohexanone  is  reduced  by  Paal’s  method  to  dimetliyldicycXohexyl- 
hexanone,  C14H240,  b.  p.  146 — 148°/12  mm.,  which  forms  a  semicar bazone, 
m.  p.  163°,  and  an  oxime,  m.  p.  95 — 96°,  and  yields  by  oxidation  a 
ketonic  acid,  b.  p.  222 — 225°/14  mm  (silver  salt,  C14H2303Ag;  semi- 
carbazone,  m.  p.  169  — 171°). 

cycZoPentene-2-C3/cZoDentanone  is  reduced  quantitatively  by  Paal's 
method  to  cye/openty  1  - 2 -cycZopentanone  (Godchot  and  Taboury,  Abstr., 
1911,  i,  385),  b.  p.  232—233°,  D21  0*9745,  1-4763  (oxime,  in.  p. 

78 — 79°,  and  its  hydrochloride,  m.  p.  112 — 113°),  which  forms  a 
benzylidene  derivative,  m.  p.  97 — 98°,  and  is  oxidised  by  chromic  acid 
to  §-keto-§-cyc\opentylvaleric  ocicZ,C5H9*C0'[CH2]3*C02H  (semicarbazone, 
m.  p.  181 — 183°).  This  oily  acid  is  also  readily  obtained  by  oxidising 
cycZopentyl-2-cycZopentanone  with  cold  2%  potassium  permanganate. 

2-cycloPentylcyc\opentanol,  C5H9*C5H8’OH,  b.  p.  235 — 236°, 
D17  0-9785,  1*4884  (phenylur ethane,  m.  p.  88 — 89°),  obtained  by 

reducing  cycZopentyl-2-cycZopentanone  by  sodium  and  alcohol,  is 
converted  by  zinc  chloride  at  150°  into  cyc\opentyl-&.'-cyc\opentene, 
CgH9-C5H7,  b.  p.  196-5—198°,  D196  0-9080,  n1!?'5  1-4938,  which  forms  a 
nitrosochloride,  m.  p.  113 — 114°. 

The  yellow  1  :  3-dic2/cZopentene-2-cycZopentanone,  which  is  obtained 
in  12 — 13%  yield  by  the  action  of  alcoholic  sodium  ethoxide  on  cyclo- 
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pentanone,  is  reduced  by  Paal’s  method  to  1  :  Z-dicyc\opentyl-2-cyc\o- 
pentanone,  C6Hg*C5H60*C5Hg,  which  is  colourless,  has  b.  p. 
165 — 170°/12  mm.,  D19  0'9925,  and  1*4956,  forms  a  semicctrbazone, 
m.  p.  188 — 190°,  and  an  oxime,  m.  p.  85 — 86°,  and  is  oxidised  by 
chromic  acid  to  S-keto-ab-dicyclopentylvaleric  add, 

C5Hg*COCH2*CH2*CH(C5Hg)*C02H 
{semicarbazone,  m.  p.  195—196°). 

2  :  5- Dicyc\opentylcyc\opentanol,  C5H9*C5H6(OH),C5H9,  m.  p.  68°, 
b.  p.  210°/100  mm.,  obtained  by  reducing  the  dicyclopentylcyclo- 
pentanone  by  sodium  and  alcohol,  is  converted  into  1  :  S-dicyc\opentyl- 
A'-cyclo pentene,  b.  p.  210°/100  mm.,  D20  0*939,  w*  1*5065,  by  ziuc 
chloride  at  150 — 200°.  C.  S. 

Terpenes  and  Ethereal  Oils.  CX.  Otto  Wallach  {Annalen, 
1912,  389,  185 — 198). — [With  Walther  Ost.] — In  accordance  with 
expectation,  nitrosopinene  in  methyl  alcohol  is  reduced  by  hydrogen 
in  the  presence  of  a  little  colloidal  palladium,  the  addition  of  hydrogen 
occurring  at  the  ethylenic  linking.  However,  the  product  is  not 
pinocamphonoxime  itself,  but  a  stereoisomeric  pinocamphon  oxime,  m.  p. 
87° ;  the  ketone  obtained  by  its  hydrolysis  by  acids  yields  a  semi¬ 
carbazone  and  an  oxime  identical  with  those  from  pinocamphone. 
When  pinocarveol  (from  pinylamine)  is  reduced  by  Paal’s  method  and 
the  resulting  saturated  alcohol  is  oxidised,  the  ketone  obtained  yields 
an  oxime  aud  a  semicarbazone  identical  with  those  of  pinocamphone. 
It  follows,  therefore,  that  pinene,  pinocarvone,  carvopinone,  and  pino¬ 
camphone  are  mutually  related  as  represented  by  the  formulae 
previously  ascribed  to  these  substances  by  the  author. 

[With  Walter  N.  Haworth.] — It  has  already  been  shown  that  the 
halogen  in  the  nitrosochlorides  of  unsaturated  hydrocarbons  can  be 
replaced  by  the  acetoxy-group  (Abstr.,  1910,  i,  569)  and  that  the 
nitrosochlorides  can  be  reduced  directly  to  saturated  bases  and 
ketones  by  zinc  and  acetic  acid  (Abstr.,  1911,  i,  469).  These 
processes  have  now  been  applied  in  the  following  cases.  Ethylidene- 
cycfohexane  nitrosochloride,  m.  p.  132°  (Abstr.,  1908,  i,  402),  is  con¬ 
verted  by  sodium  acetate  and  glacial  acetic  acid  at  60 — 65°  into  the 
oxime  of  l- acetoxy cyclohexyl  methyl  ketone,  OAc*C6H10*CMe!NOH,  m.  p. 
103°,  the  hydrolysis  of  which  by  2%  sulphuric  acid  yields  A1-tetra- 
hydroacetophenone  and  1  -hydroxy cyclohexyl  methyl  ketone, 

OH-C6H10-COMe, 

b.  p.  125 — 126°/50  mm.  ( semicarbazone ,  m.  p.  196°).  The  reduction 
of  ethylidenecycfohexane  nitrosochloride  by  zinc  and  acetic  acid  yields 
hexahydroacetophenone  and  a-cyclo hexylethylamine,  C6Hn*CHMe*NH2 
{platinichloride,  2C8Hl7N,H2PtCl6,  m.  p.  218°  [decomp.]). 

The  reduction  of  l-methyl-3-ethylidenecycfobexane  by  zinc  and 
acetic  acid  yields  a  base  (unexamined)  and  \-methylcyc\ohexyl  methyl 
ketone,  C6H10Me*COMe,  b.  p.  196 — 197°  ( semicarbazone ,  m.  p. 
180—181°). 

[With  Max  Behnke.] — When  heated  with  potassium  hydroxide, 
monocyclic  ketones  tend  to  form  condensation  products  (Abstr.,  1909, 
i,  811);  their  oximes,  however,  undergo  fission  of  the  ring;  thus 
menthoneoxime  and  potassium  hydroxide,  heated  at  220°  for  thirty- 
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six  hours  in  an  autoclave,  yield  ammonia,  thymol,  /3£-dimethyl- 
octoic  acid,  CHMe2-[CH2]3*CHMe-CH2-C02H  (Abstr.,  1897,  i,  428), 
and  lower  fatty  acids.  The  decoic  acid  forms  a  methyl  ester,  b.  p. 
212 — 215°,  amyl  ester,  b.  p.  265 — 266°,  chloride ,  b.  p.  106 — 109°/ 
20  mm.  ( anilide ,  m.  p.  91 — 92°),  and  amide,  m.  p.  108 — 109°,  from 
which  is  prepared  the  nitrile,  b.  p.  220 — 225°,  D21  0*821,  riQ  1*4276. 
By  reduction,  the  nitrile  yields  yy-dimethyloctylamine, 
CHMe2-[CH2]3*CHMe*CH2-CH2*NH2, 
b.  p.  202 — 203°,  D21  0*791,  n%  1*4316,  which  forms  a  phenylthiocarb- 
amide ,  m.  p.  78 — 79°,  and  oxamide,  m.  p.  76 — 77°,  and  is  converted 
by  nitrous  acid  into  yy-dimethyloctyl  alcohol,  b.  p.  100 — 102°/13  mm., 
and  a  decylene,  C10H20,  b.  p.  152—155°,  D19  0*744,  <  1*4213.  C.  S. 

Action  of  Sodamide  and  Alkyl  Halides  on  Benzoyl- 
cycfopropane.  Albin  Haller  and  Eugene  Benoist  (Compt.  rend., 
1912,  154,  1567 — 1570). — An  investigation  for  the  comparison  of  the 
behaviour  of  ketones  containing  a  trimethylene  ring  with  that  of 
ordinary  ketones. 

Ethyl  benzoylcycZopropanecarboxylate  (oxime,  m.  p.  152° :  Perkin, 
Trans.,  1885,  47,  840)  is  converted  successively  into  the  corresponding 
acid  and  benzoylcycfopropane  (oxime,  m.  p.  95 — 96°). 

A  more  convenient  method  of  preparation  is  by  the  series  of  changes 
trimethylene  chlorobromide — >-trimethylene  chlorocyanide — >cyclo- 
propanecarboxylonitrile — >cycZopropanecarboxylic  acid  ;  the  acid  (b.  p. 
181 — 182°/760  mm.)  is  converted  by  thionyl  chloride  into  the  acid 
chloride,  which  condenses  with  benzene  in  tbe  presence  of  aluminium 
chloride,  giving  benzoylcycfopropane. 

When  warmed  with  sodamide  in  dried  benzene,  benzoylcycfopropane 
gives  a  sodium  derivative,  but  in  moist  benzene,  cyclopropane  is 
evolved  and  benzamide  remains.  When  sodium  benzoylcycA) propane 
is  treated  in  warm  benzene  with  methyl  iodide,  \-benzoyl-\-methylcyc\o- 
CH 

propane ,  COPh*OMe<^  '  2,  is  obtained,  b.  p.  127 — 128°/18  mm.; 

CHg 

oxime,  m.  p.  115°  (decomp.)  ;  p -nitrophenylhydrazone,  orange  leaflets, 
m.  p.  112°.  From  these  properties  the  substance  is  evidently  distinct 
from  that  obtained  by  Blaise  and  Herman  (Abstr.,  1911,  i,  881); 
when  warmed  with  sodamide  and  benzene,  methylcycfopropane  and 
benzamide  are  obtained. 

\-Benzoyl-\-allylcyc\opropane,  obtained  in  an  analogous  manner  to 
the  above  methyl  compound,  has  b.  p.  136 — 137°/16  mm. ;  a  mixture  of 
sodamide  and  benzene  is  without  effect  on  this  substance. 

\-Benzoyl-\-benzylcyc\opropane,  b.  p.  203 — 204°/20  mm.,  crystallises  in 
tablets,  m.  p.  33*5° ;  when  heated  with  sodamide  and  moist  benzene 
it  undergoes  scission  into  benzene  and  the  amide  of  benzylcyclopropane- 
carboxylic  acid  (m.  p.  84°),  which  is  easily  hydrolysed  to  the  corre¬ 
sponding  free  acid  (cubes,  m.  p.  103°). 

Oxidation  of  benzoyl benzylcycfopropane  by  chromium  trioxide  in 
acetic  acid  solution  gives  a  substance,  C^H^O^  possibly  a  dibenzoylcycfo- 
propane,  crystallising  in  cubes,  in.  p.  87 — 88°. 

The  refractivities  of  benzoylcyc/opropane,  together  with  its  methyl 
and  benzyl  derivatives,  and  ethyl  benzoylcycfopropanecar  boxy  late, 
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are  given  for  the  a-,  D-,  fi-,  and  y-lines.  The  results  with  the  D-line 
indicate  that  in  these  substances  the  trimethylene  ring  exerts  a 
similar  effect  to  an  ethylenic  linking  in  causing  exaltation  when 
conjugated  with  a  ketonic  group.  D.  F.  T. 

ram.'-Dinitrobenzil.  Heinrich  Klinger  and  Walter  Martinoff 
(Anncilen,  1912,  389,  232 — 237). — By  treatment  with  colourless  nitric 
acid,  D  1*53,  at  -  10°,  benzil  is  converted  into  mm ' -dinitrobenzil,  m.  p. 
108*5 — 109°,  yellow  needles.  Attempts  to  convert  it  into  dinitro- 
benzilic  acid  by  the  hydroxide  of  potassium,  sodium,  or  barium  have 
been  unsuccessful.  It  is  converted  into  m-nitrobenzoic  acid  by  boiling 
water  and  silver  oxide.  C.  S. 

Correction  Concerning  the  Formation  of  Cyananilic 
Acid.  M.  M.  Richter  (Ber.,  1912,  45,  1682.  Compare  this  vol., 
i,  34). — The  formation  of  a  very  small  amount  of  “cyananilic  acid  ” 
from  chloranilic  acid  was  due  to  the  presence  of  a  little  chloranil. 

J.  C.  W. 

Abnormal  Behaviour  of  Some  Anthraquinone  Derivatives 
towards  Alkaline  Reducing  Agents.  I.  Christian  Seer  [with 
E.  Karl]  ( Monatsh .,  1912,  33,  535 — 548). — Most  anthraquinone 
derivatives  when  warmed  with  alkaline  reducing  agents  yield 
characteristic  coloured  solutions.  Certain  substituting  groups  attached 
near  the  carbonyl  groups  cause  steric  hindrance  and  render  the  com¬ 
pound  indifferent  to  alkaline  reducing  agents ;  thus  1  :  3  : 5  :  7- 
tetramethylanthraquinone  is  quite  indifferent,  but  anthraquinone- 
1  :  3  :5  :  7-tetracarboxylic  acid  obtained  from  it  on  oxidation,  gives  an 
intense  violet-red  on  reduction. 

Further  substitution  in  1:3:5:  7-tetramethyl  anthraquinone,  pro¬ 
ducing  4  :  8-dinitro-  and  2:4:6:  8-tetranitro-derivatives,  still  results  in 
compounds  which  are  almost  indifferent  to  alkaline  reducing  agents. 
In  these  compounds,  also,  the  nitro-groups  are  reduced  to  amino-groups 
only  with  difficulty. 

1  :  5-Dibenzylaminoanthraquinone  is  equally  resistant,  but  the  com- 
poundformed  on  substituting  the  remaining  hydrogen  of  the  amino-group 
by  the  benzoyl  radicle  gives  a  red  solution  with  alkaline  reducing 
agents,  the  negative  residues  evidently  acting  to  restore  the  activity  of 
the  carbonyl  groups. 

1 :4-Dimethylanthraquinone  gives  a  red  solution  on  reduction; 
l-methyl-4-jp-tolylaothraquinone  is,  however,  indifferent. 

4  : 4'-Dimethyldiphenyl-3-phthaloylic  acid  is  not  converted  into  the 
anthraquinone  derivative  by  condensation  by  means  of  sulphuric  acid, 
zinc  chloride,  or  phosphorus  pentachloride.  The  reduction  product, 
5-/)-tolyl-2-methyldiphenylmethane-2'-carboxylic  acid,  is  converted  by 
means  of  zinc  chloride  into  l-methyl-4-/>-tolylanthrone,  from  which  the 
desired  l-methyl-4-j9-tolylanthraquinone  is  obtained  on  oxidation  with 
chromium  trioxide. 

Oxidation  with  ferric  chloride  converts  the  above  anthrone  into 
1  : 1 '-dimethyl-4  :  4'-di-j9-tolyldianthrone  -  10:  10'.  An  additional 
product  of  oxidation  with  chromium  trioxide  is  a  small  quantity  of 
4-/>-car boxy phenylanthraquinone-1 -carboxylic  acid.  When  a  large 
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excess  of  the  oxidising  agent  is  used,  the  methyl  groups  are  oxidised  to 
carboxyl,  but  action  proceeds  beyond  the  dicarboxylic  acid,  and  the 
benzene  ring  is  opened  with  the  formation  of  a  mixture  of  4 -p- 
carboxylphenylanthraquinone-1 -carboxylic  acid  and  anthraquinone- 
1  : 4-dicarboxylic  acid  as  the  final  result.  The  dicarboxylic  acid  gives 
a  dark  red  coloration  with  alkaline  reducing  agents. 

5-\)-Tolyl-2-methyldiphenylmethane-2'-carboxylic  acid, 

C02H  •  C6H4*  CH  g  •  C6H3Me*  C6H4Me, 

crystallises  in  stellar  aggregates  of  colourless  needles,  m.  p.  163 — 164°. 
The  solution  in  concentrated  sulphuric  acid  is  yellow,  becoming 
reddish-violet  when  kept. 

l-Methyl-A-p-tolylanthrone-lO,  C6H4<^^^£>06H3Me,C6H4Me,  forms 

pale  yellow,  long  prisms,  m.  p.  145 — 146°,  dissolving  in  concentrated 
sulphuric  acid  with  a  reddish-brown  coloration. 

1  :  T- Dimethyl -4  :  4' -di-p-tolyl-9  :  9'-dianthrone-10  : 10', 

C6H2Me(C6H4Me)^^£1  v  C6H2Me(C6H4Me)^UU’ 
crystallises  in  colourless,  glistening,  prismatic  platelets,  m.  p.  237°. 

CO 

1  -Methyl-i-p-tolylanthraquinone,  C6H4<^QQ^>C6H2Me*C6H4Me,  crys¬ 
tallises  in  yellow  needles,  m.  p.  212°  ;  the  coloration  with  concentrated 
sulphuric  acid  is  red. 

4  -p-Garboxyphenylanthraquinone- 1  -carboxylic  acid, 

C«H4<TO>C<iH2(CO*H>’C6H4'C02H. 

forms  pale  yellow,  microscopic  needles,  soluble  in  concentrated 
sulphuric  acid  with  a  golden-yellow  coloration.  E.  E.  A. 

Binary  Mixtures  Containing  Camphor.  Jouniaux  (Bull.  Soc. 
chim.,  1912,  [iv],  11,  546 — 552). — Camphor  forms  liquid  mixtures  with 
naphthalene,  a-nitronaphthalene,  /J-naphthylamine,  pyrogallol,  aud 
benzoic  acid,  and  the  behaviour  of  the  camphor-naphthalene  mixture  on 
cooling  has  been  described  already  (this  vol.,  i,  198).  Binary 
mixtures  with  each  of  the  four  other  substances  mentioned  behave 
similarly,  and  a  general  curve  and  tables  illustrating  this  behaviour  are 
given  in  the  original. 

The  eutectic  mixtures  have  the  following  molecular  compositions, 
%:  a-nitronaphthalene  46,  /3-naphthylamine  36,  pyrogallol  31 
(m  p.  21°),  benzoic  acid  37  (m.  p.  27‘2°),  the  rest  being  camphor.  In 
all  four  cases  the  first  crystals,  which  separate  on  cooling,  consist  of 
camphor,  so  long  as  the  second  constituent  does  not  form  more 
than  30  mols.  %  of  the  mixture.  The  addition  of  even  very 
minute  quantities  of  the  second  constituent  causes  a  remarkable 
lowering  in  the  temperature  of  commencing  solidification. 

T.  A.  H. 

Pinene  and  Camphor.  Mario  Mayer  (O' hem.  Zentr.,  1912,  i, 
1312;  from  Habilitationschr.,  Florence,  1911,  61  pp.). — By  fractional 
crystallisation  of  i-a-pinenehydroxylamineoxime  a-bromo-7r-camphor- 
sulphonate  the  author  has  separated  the  salt  into  three  fractions,  from 
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which  the  three  corresponding  bases  have  been  prepared  by  treatment 
with  sodium  carbonate.  The  constants  of  these  six  substances  are  as 
follows:  (1)  salt,  m.  p.  195°  (decomp.),  [a]D  +  79°:  base,  m.  p.  147° 
(decomp.),  [a]D  +  60-5° ;  (2)  salt,  m.  p.  172°  (decomp.),  [a]D  +  39°:  base, 
m.  p.  145°  (decomp.),  [a]D-59*6°;  (3)  salt,  m.  p.  175°  (decomp.), 
[a]D  +  52°:  base,  m.  p.  140°  (decomp.),  [a]D  0°. 

Theoretically  the  hydroxylamineoxime  should  exist  in  four  optically 
active  forms,  and  the  author  suggests  that  the  two  optically  active 
forms  described  above  may  be  mixtures.  A  full  discussion  of  the 
stereochemistry  of  pinene  is  given  in  the  original.  T.  A.  H. 

Constitution  of  3-Methylpulegene  (3-Methylmenthadiene) . 
Hans  Rupe,  Heinz  Schobel,  and  Erwin  Abegg  (. Ber .,  1912,  45, 
1528 — 1540). — Various  formulae  have  been  assigned  to  3-methyl- 
pulegene  by  Grignard,  Rupe  and  Emmerich  (Abstr.,  1908,  i,  556)  and, 
by  Auwers  and  Eisenlohr  (Abstr.,  1910,  ii,  365,  367).  On  oxidation 
with  ozone,  a  moderately  viscid,  greenish-yellow  oil  is  obtained,  which 
analysis  indicates  to  be  a  mixture  of  much  diozonide  with  a  little  mono- 
ozonide.  Hydrolysis  with  water  yields  acetone  in  small  quantities  and 
an  oil,  b.  p.  171°/14  mm.,  which  is  characterised  as  a  ketonic  acid  ;  it 
yields  a  semicarbazone  crystallising  in  slender,  colourless  needles,  m.  p. 
150°.  On  oxidation  of  this  acid  with  sodium  hypobromite,  ft- methyl  - 
adipic  acid  is  obtained,  whilst  on  oxidation  with  nitric  acid,  a-methyl- 
glutaric  acid  is  formed.  This  behaviour  establishes  the  constitution 
of  the  acid  as  S-acetyl-y-methyl valeric  acid, 

CH3-C0*CH2*0HMe*CH2'CH2-C02H, 
but  it  does  not  enable  auy  decision  to  be  made  between  the  alternative 
formulae  for  methylpulegene. 

A  further  product  of  the  oxidation  with  ozone  is  a  soluble  brown  oil, 
which  distils  at  130 — 140°  as  a  viscid,  yellow,  odourless  oil;  this  has 
the  properties  of  an  aldehyde,  C8H1402,  and  forms  a  semicarbazone, 
CnH21ON3,  crystallising  in  colourless  platelets,  m.  p.  266°.  On 
oxidation  of  the  aldehyde  with  potassium  permanganate,  it  is  converted 
into  the  ketonic  acid. 

3-Methylpulegol,  obtained  as  a  by-product  in  the  preparation  of 
methylpulegene,  has  b.  p.  93 — 94°/10,5  mm.,  and  constitutes  a  colourless, 
mobile  oil  with  an  odour  of  menchone. 

Methylmenthone  ( homomenthone ),  a  further  by-product  of  the  pre¬ 
paration  of  the  hydrocarbon,  has  b.  p.  94 — 97°/ 15  mm.  ;  the  semi¬ 
carbazone  crystallises  in  lustrous,  colourless  needles,  m.  p.  186°.  The 
ketone  prepared  from  this  has  b.  p.  93°/ll  mm.,  D4°  0  905,  n i>°  1'4642, 
[a]o  +  43-98°.  E.  F.  A. 

The  Constituents  of  Essential  Oils.  Chemical  Identity  of 
Synthetic  and  Natural  Cedrene.  Friedrich  W.  Semmler  and 
K.  E.  Spornitz  {Ber.,  1912,  45,  1553 — 1557.  Compare  Semmler  and 
Mayer,  this  vol,,  i,  366). — Natural  cedrene  has  a  somewhat  higher 
boiling  point  and  considerably  lower  optical  activity  than  the  synthetic 
product,  and  the  identity  of  the  two  compounds  has  not  been 
established  previously.  On  oxidation  of  synthetic  cedrene  with  ozone, 
the  methylketonic  acid  formed  is  similar  to  the  acid  obtained  in  the 
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same  way  from  natural  cedrene,  and  is  converted  into  identically  the 
same  cedrenedicarboxylic  acid.  Natural  cedrene  evidently  contains 
other  isomeric  sesquiterpenes  in  addition  to  the  strongly  lsevorotatory 
cedrene.  E.  F.  A. 

Essential  Oils.  III.  Basil  Oil.  Gustave  Laloue  (Bull.  Soc, 
chim.,  1912,  [iv],  11,  491 — 494). — The  author  has  compared  the  basil 
oils  obtained  from  the  following  four  varieties  of  Ocimum  basilicum, 
cultivated  near  Grasse :  var.  thyrsiflorum,  Benth.,  var.  purpurascens, 
Benth.,  var.  album,  Benth.,  and  var.  crispum,  E.  G.  Camus. 
These  furnished  respectively  0  0855,  0‘0370,  0'0780,  and  0T285%  of 
oil,  so  that  the  fourth  is  the  best  for  cultivation.  The  four  oils 
yielded  respectively  35T9,  38‘46,  39‘66,  and  35T9%  of  total  alcohols, 
calculated  as  linalool,  and  their  constants,  which  are  tabulated  in  the 
original,  showed  very  little  variation.  The  amount  of  methoxyl  in 
all  four  oils  corresponded  with  about  55%  of  estragole.  T.  A.  H. 

Oil  of  the  Southern  Cypress.  Allan  F.  Odell  ( J .  Amer. 
Chem.  Soc.,  1912,  34,  824 — 826). — In  an  earlier  paper  (Abstr.,  1911, 
i,  548)  it  was  shown  that  the  wood  of  the  cypress  ( Taxodium 
distichum )  contains  an  aldehyde.  With  a  view  to  obtaining  larger 
quantities  of  this  compound,  an  examination  has  been  made  of  the 
volatile  oil  of  the  cones.  It  has  been  found,  however,  that  the  oil  does 
not  contain  any  aldehydes. 

Cones  collected  in  September  yielded  about  1%  of  a  yellowish-green 
oil  with  an  odour  of  pinene,  D  0*86,  and  aD  + 18°  in  a  100  mm.  tube. 
Those  collected  later  in  the  year  furnished  l£ — 2%  of  an  oil  of  darker 
colour  and  citron-like  odour,  with  D  0  '85  and  a0  +35  50  in  a  100  mm. 
tube.  The  composition  of  the  oil  was  found  to  be  approximately  as 
follows :  (/-pinene,  85% ;  d-limonene,  5% ;  a  i^-terpene  alcohol 
(probably  sabinol),  2% ;  carvone,  3% ;  a  tricyclic  sesquiterpene,  3% ; 
the  remainder  consisted  of  substances  of  b.  p.  above  275°. 

E.  G. 

The  Oil  of  Douglas  Fir.  H.  K.  Benson  and  Marc  Darrin 
(J.  Ind.  Eng.  Chem.,  1911,  3,  818 — 820). — A  preliminary  investigation 
of  the  nature  and  properties  of  the  clear,  viscous,  yellow  oil  which  is 
left  after  removal  of  the  turpentine  from  the  distillation  products  of 
Douglas  fir.  The  oil  was  fractionated,  and  the  constants  of  each 
fraction  noted  and  compared  (as  were  those  of  the  crude  oil)  with  the 
constants  of  pine  oil  as  recorded  by  Teeple  (Abstr.,  1908,  i,  355)  and 
Walker  (Mass.  Inst.  Tech.  Bull.,  Sept.  1905).  From  the  result  of  this 
and  numerous  chemical  tests  which  were  also  applied,  the  authors 
consider  that  not  less  than  one-third  of  fir  oil  consists  of  turpineol,  and 
that  it  closely  resembles  pine  oil  in  its  properties.  F.  M.  G.  M. 

New  Synthetic  Glucosides.  Ferdinand  Mauthner  (J.  pr.  Chem., 
1912,  [ii],  85,  564 — 568). — Tetra-acetogluco-^-hydroxy acetophenone, 

C22H260n,  prepared  by  shaking  a  solution  of  jo-hydroxyacetophenone  in 
aqueous  sodium  hydroxide  with  an  ethereal  solution  of  /3-acetobromo- 
glucose,  crystallises  from  methyl  alcohol  in  colourless  needles,  m.  p. 
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172 — 173°,  and  is  hydrolysed  by  aqueous  barium  hydroxide  to  gluco- p- 
hydroxy acetophenone,  C14H1S07,  which  forms  colourless  needles,  m.  p. 
195 — 196°,  and  has  [a]!3  -87‘82°  in  aqueous  solution. 

Tetra-acetogluco-p-hydroxybenzaldehyde,  C21H240U)  prepared  in  a 
similar  manner,  forms  colourless  needles,  m.  p.  144 — 145°,  and  is 
hydrolysed  to  gluco-p-hydroxybenzaldehyde,  C^H^O^,  which  has  m.  p. 
157 — 158°,  and  [a]o  -  94*45°  in  aqueous  solution.  F.  B. 

The  Relation  of  Members  of  the  Digitalin  Group  towards 
Enzymes.  Arnold  Holste  (Arch.  exp.  Path.  Pharm.,  1912,  68, 
323 — 332). — The  various  members  of  the  digitalin  group  are  all  more 
or  less  affected  by  digestive  enzymes,  also  by  diastase  and  emulsin, 
being  thus  rendered  inactive.  The  most  resistant  towards  pancreatin 
are  oleandrin,  digitoxin,  and  strophanthin.  Helleborein  is  easily 
affected.  A  good  deal  of  the  uncertainty  of  digitalis  therapeutics 
depends  on  these  facts.  W.  D.  H. 

Sphingosine.  Phcebus  A.  Levene  and  Walter  A.  Jacobs  ( J .  Biol. 
Chem.,  1912,  11,  547 — 554). — A  full  account  of  work  the  results  of 
which  have  already  been  described  (this  vol.,  i,  284).  W.  D.  H. 


Bilirubic  Acid,  a  New  Degradation  Product  of  Bilirubin. 
Hans  Fischer  and  Heinrich  Bose  (Bar.,  1912,  45,  1579 — 1583). — On 
reduction  of  bilirubin  with  hydrogen  iodide  and  acetic  acid,  a  crystall  ne 
acid,  C^H^OgNg,  is  obtained.  It  forms  bunches  of  macroscopic 
platelets,  m.  p.  187°.  It  is  very  stable,  is  monobasic,  and  shows  no 
pyrrole  reaction.  It  is  very  resistant  towards  70%  sulphuric  acid  and 
towards  hydriodic  acid  and  red  phosphorus  at  125°.  On  oxidation, 
methyl  ethylmaleinimide  and  hsematic  acid  are  obtained.  The 
.  .  ,CMe*CEt  C02H*CH2*CH2*C*CMe^  . 

constitution  CMe<NH_n _ _ * _ 1M_tuh>0M6 


-C-NIB 


signed  to  bilirubic  acid  for  the  following  reasons :  the  degradation 
product  shows  it  to  contain  two  pyrrole  rings  in  which  the  position  of 
the  /3-substituting  groups  is  fixed.  It  is  obviously  a  tetra-substituted 
pyrrole,  since  it  gives  a  negative  reaction  with  dimethylaminobenz- 
aldehyde  and  no  pyrrole  reaction  or  azo-dye.  Accordingly,  the  four 
hydrogen  atoms  in  the  a-position  to  nitrogen  must  be  substituted,  for 
which  purpose  there  are  two  methyl  groups  and  oxygen  available ;  it 
is  assumed  that  the  two  pyrrole  groups  are  united  through  oxygen. 
This  is  in  agreement  with  the  resistance  to  hydrogen  iodide. 

Hemibilirubin  yields  20%  of  the  new  acid ;  compound  II  gives  9%. 
The  yield  of  methylethylmaleinimide  on  oxidation  of  hemibilirubin  is 
about  half  that  from  bilirubic  acid.  A  by-product  in  the  preparation 
of  bilirubic  acid  from  hemibilirubin  and  compound  II  is  a  pyrrole 
carboxylic  acid  which  couples  with  diazobenzenesulphonic  acid. 

E.  F.  A. 


Conversion  of  Oxindole  into  2-Ketodibydro-l-thionaphthen. 
(“  Thio-oxindole  ”).  Charles  Marschalk  (Bar.,  1912,  45, 

1481 — 1485.  Compare  this  vol.,  i,  303). — o-Thiolphenylacetic  acid 
has  been  transformed  by  distillation  into  2-ketodihydro-l-thionaphthen. 
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The  latter  condenses  with  ^-dimethylaminobenzaldehyde  and  with 
a-isatinanilide  with  the  formation  of  dyes. 

o -Thiocyanophenylacetic  acid ,  m.  p.  105 — 106°,  was  obtained  by 
the  addition  of  a  solution  of  o-diazophenylacetic  acid  to  a  warm 
solution  of  cuprous  and  potassium  thiocyanates.  When  dissolved 
in  sodium  hydroxide,  mixed  with  sodium  sulphide  and  evaporated 
to  dryness,  it  yielded,  after  acidification,  o -thiolphenylacetic  acid, 
m.  p.  96 — 97°,  which  was,  however,  more  readily  prepared  by  the 
addition  of  a  solution  of  o-diazophenylacetic  acid  to  a  cold  solution  of 
potassium  xanthate  and  subsequent  warming  of  the  compound  so 
formed  with  potassium  hydroxide  solution  and  liberation  of  o-thiol- 
phenylacetic  acid  by  means  of  hydrochloric  acid.  When  heated, 
it  formed  2-lcetodihydro-l-thionaphthen ,  a  yellow  oil,  b.  p. 
260 — 264°/733  mm.,  which  solidified  when  cooled.  This  was  in¬ 
soluble  in  cold  sodium  carbonate  solution,  but  dissolved  in  hot  sodium 
hydroxide  with  the  formation  of  the  sodium  salt  of  o-thiolphenylacetic 
acid.  It  condensed  with  j9-dimethylaminobenzaldehyde  in  methyl 
alcoholic  solution  in  the  presence  of  piperidine  with  formation  of 
3-p-dimethylaminobenzylidene-2-ketothionaphthen,  m.  p.  164 — 165°, 
which  dyes  wool  and  silk  an  orange  colour  in  an  acid- bath.  When 
boiled  with  acetic  anhydride  and  a-isatinanilide,  thio-oxindole  formed 
2'-indoxyl-3-thionaphthen-2'-one  (compare  Bezdzik  and  Friedlander, 
Abstr.,  1908,  i,  673).  H.  W. 


Scopolamine.  Richard  Willstatter  and  Ernst  Hug  ( Zeitsch . 
physiol.  Chem.,  1912,  79,  146 — 163). — It  is  supposed  generally  that 
scopolamine  undergoes  changes  on  keeping,  such  as  racemisation,  so  that 
the  optical  activity  vanishes,  hydrolysis  of  the  ester  group,  conversion 
into  an  a^o-compound  analogous  to  apoatropine,  or  hydrolysis  of  the 
oxide  group.  Experiments  made  to  test  these  points  prove  that 
scopolamine  remains  unchanged  both  in  physical  and  chemical  char¬ 
acteristics  on  keeping,  and  that  probably  also  the  physiological  action 
does  not  alter. 

The  alkaloid  remains  saturated  when  either  atropine  or  scopoline 
is  mixed  with  concentrated  sulphuric  acid,  and  it  is  stable  towards 
bromine  or  permanganate  on  dilution.  When  the  solution,  how¬ 
ever,  is  made  neutral,  apoatropine  or  aposcopolamine  are  obtained 
quantitatively. 

When  the  solution  in  concentrated  sulphuric  acid  is  diluted  and 
neutralised  with  ammonia,  the  sulphuric  acid  ester  of  the  alkaloid 
separates.  It  is  an  internal  salt  of  the  composition 


so2< 


o- 


CH^CHPh^Q 


0;NH-0'C8H12-0 
apoScopolamine  can  also  be  obtained  by  means  of  hydrogen  chloride. 
On  treatment  of  scopolamine  with  thionyl  chloride  or  phosphorus 
pentachloride,  the  alcoholic  hydroxyl  is  replaced  by  chlorine,  and 
scopoleine  of  chlorohydrotropic  acid  is  obtained.  This  is  stable  in  acid 
solution,  but  when  isolated  and  the  ethereal  solution  evaporated, 
isomeric  change  takes  place  and  aposcopolamine  hydrochloride  is 
obtained. 

a/>oScopolamine  sulphate  gives  in  aqueous  solution  with  bromine 
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only  a  flocculent  precipitate  of  perbromide,  but  in  concentrated 
sulphuric  acid  one  molecule  of  bromine  is  decolorised  without  the 
formation  of  perbromide.  This  enables  the  estimation  of  aposcopol- 
amine  when  in  admixture  with  scopolamine. 

Scopoline  contains  two  oxygen  atoms,  the  one  in  an  hydroxyl  group, 
the  other  is  fixed  as  an  ether-like  linking.  Scopoline  combines  with 
concentrated  sulphuric  acid  to  form  an  ester  acid,  but  chloroscopoline 
may  be  heated  with  this  acid  to  about  100°  without  change. 

Scopolamine  hydrobromide  has  [a]p  —  26° ;  the  commercial  product 
reacts  very  faintly  acid,  but  it  is  neutral  to  methyl-red  after 
purification. 

Atropropinesulphuric  acid  crystallises  in  lustrous,  colourless  prisms, 
m.  p.  238—239°. 

Scopolaminesulphuric  acid  crystallises  in  slender,  stellar  aggregates 
of  matted  needles,  m.  p.  244°  (decomp.). 

Homatropinesulphuric  acid  crystallises  in  rhombic  platelets,  m.  p. 

240°. 

apo Scopolamine  crystallises  in  long  needles  from  ether  or  in  well- 
formed  prisms  from  light  petroleum,  m.  p.  97°.  The  nitrate  forms 
nacreous  platelets,  m.  p.  157°;  the  aurichloride  separates  in  feathery 
clusters  of  needles  or  well-formed  thin  prisms,  m.  p.  183 — 184°  ;  the 
picrate  consists  of  slender  prisms,  m.  p.  217°,  whilst  the  methiodide 
crystallises  in  short,  stunted,  lustrous  prisms,  m.  p.  238°  (decomp.). 

[With  E.  P.  Hedley]. — Scopolyl  chloride  crystallises  from  ether 
in  long  prisms,  b.’  p.  102 — 103°/8  mm.  The  platinichloride  forms 
stunted  prisms,  m.  p.  229 — 230°  (decomp.).  E.  F.  A. 

Preparation  of  Quinine  Esters  of  Aromatic  Amino-acids. 
Yeeeinigte  Chininfabriken  Zimmer  &  Co.  (D.R.-P.  244741). — The 
quinine  esters  of  aromatic  amino-acids  have  not  previously  been 
prepared. 

p -N  itrobenzoylquinine,  tasteless,  yellow  needles,  m.  p.  154°,  obtained 
from  quinine  and  p-nitrobenzoyl  chloride,  when  reduced  with  stannous 
chloride  furnishes  p -aminobenzoylquinine,  colourless  crystals,  m.  p. 
170°.  o-N  itrobenzoylquinine  forms  tasteless  needles,  m.  p.  164‘5 — 166 '5°, 
and  o -aminobenzoylquinine,  octahedra,  m.  p.  135 — 137,5°j  the  hydro¬ 
chloride ,  C20H23O2N2-CO-C6H4-NH2,2H.Cl,  is  a  yellow,  tasteless  powder 
with  anaesthetic  properties.  F.  M.  G.  M. 

Buphane  disticha  (Heemanthus  toxicarius).  Louis  Lewjn 
(Arch.  exp.  Path.  Pharm ,,  1912,  68,  333 — 340). — Hsemanthine,  the 
alkaloid  obtained  from  this  plant,  is  a  narcotic.  Its  action  on  the 
heart  resembles  that  of  the  tropeines  3  it  is  also  an  emetic. 

W.  D.  H. 

Trimethyldiapoharmine,  a  New  Base  Obtained  by  the 
Application  of  Hofmann's  Reaction  to  opoHarmine.  Victor 
Hasenfratz  ( Compt .  rend.,  1912,  154,  1520 — 1523.  Compare  this 
vol.,  i,  209,  383). — Hofmann’s  reaction  when  applied  to  apoharmine 
does  not  bring  about  its  degradation,  but  on  the  contrary  a  complex 
base  containing  four  atoms  of  nitrogen  is  formed. 

Methylopoharmine  unites  with  methyl  iodide,  forming  methyl 
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apo harmine  methiodide,  C8H7N2Me2I,  which  is  not  acted  on  by 
potassium  hydroxide.  With  moist  silver  oxide,  it  yields  the  corre¬ 
sponding  methohydroxide,  C8H7N2Me2'OH,  which  in  solution  has  a 
very  alkaline  reaction  and  an  intense  blue  fluorescence.  On  evaporat¬ 
ing  the  solution  under  reduced  pressure  and  distilling  the  residue, 
trimethyldidspoharmine,  C16H13Me3N4,  is  obtained  as  a  yellow  oil,  which 
finally  solidifies  and  crystallises  from  alcohol  or  ether  in  colourless 
plates,  m.  p.  74*5°.  It  yields  a  platinichloride,  C19H22N4,H2PtClG,  and 
a  dimethiodide,  which  is  soluble  in  water  and  alcohol.  W.  G. 

Replacement  of  the  Halogen  in  Chloro-a-methylmorphi- 
methine  by  Hydroxyl.  Robert  Pschorr  and  F.  Dickhauser 
(Ber.,  1912,  45,  1570 — 1579). — When  the  halogen  in  chlorocodeine 
is  replaced  by  hydroxyl,  the  three  isomerides  of  codeine  are  obtained, 
instead  of  codeine  itself.  Somewhat  analogous  behaviour  has  now 
been  observed  with  chloro-a-methylmorphimethine,  which  when  heated 
with  dilute  acids  forms  y-,  e-,  or  8-methylmorphimethine  respectively, 
with  the  elimination  of  hydrogen  chloride.  The  changes  causing  the 
isomerism  evidently  take  place  in  both  instances  in  the  reduced 
benzene  nucleus  of  the  phenanthrene  residue. 

When  chloro-a-methylmorphimethine  is  hydrolysed  above  100°,  a 
further  product  is  a  dihydrate  of  a  methylmorphimethine, 

C19H2303N,2H20, 

in  which  one  molecule  of  water  is  a  part  of  the  molecular  structure. 
This  hydrate  is  obtained  from  e-methylmorphimethine  on  heating  a 
solution  of  the  acetate,  and  it  can  be  converted  into  e-methyl¬ 
morphimethine  by  heating  it  in  a  vacuum  at  80°.  The  dihydrate 
crystallises  in  lustrous  needles,  m.  p.  about  100°;  the  monohydrate  is 
hygroscopic,  m.  p.  112°  (decomp.). 

When  heated  with  acetic  anhydride  and  precipitated  by  potassium 
iodide,  the  hydriodide  of  the  monoacetyl ated  hydrate  is  obtained  in 
prisms,  decomp.  170°;  the  base  forms  slender  needles,  m.  p.  130 — 131°. 

E.  F.  A. 

Metbylation  of  the  Alcoholic  Hydroxyl  in  the  Codeines 
II.  Methylation  of  iso-  and  ^-Codeine.  Robert  Pschorr  and 
F.  Dickhauser  (Ber.,  1912,  45,  1567 — 1570.  Compare  Abstr.,  1911, 
i,  908). — The  method  of  methylation  of  codeine  previously  described 
(loc.  cit.),  that  is,  treatment  of  the  aqueous  alkaline  solution  or 
suspension  with  excess  of  methyl  sulphate  or  methyl  iodide,  is  extended 
to  iso-  and  i^-codeine.  The  product  from  ^-codeine  is  identical  with 
the  quaternary  salt  of  the  codeine  methyl  ether  obtained  by  Knorr 
and  Roth  (Abstr.,  1911,  i,  1014)  by  the  action  of  sodium  methoxide 
on  a-chlorocodide,  proving  that  in  this  reaction  of  Knorr  and  Roth 
conversion  into  the  ^-series  has  taken  place. 

Methylisocodeine  methiodide  crystallises  in  lustrous  platelets,  which 
sinter  at  196°,  m.  p.  199 — 200°.  On  boiling  with  sodium  hydroxide, 
y-methylmorphimethine  methyl  ether  is  obtained,  crystallising  from  light 
petroleum  in  lustrous,  four-cornered  platelets,  m.  p.  41°.  The  hydro¬ 
iodide  formed  long,  lustrous  needles,  which  sinter  at  189°,  m.  p. 
192— 193°,  [a]^+  20-31°. 

When  the  hydrochloride  of  y-methylmorphimethine  methyl  ether  is 
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heated  with  sodium  acetate  in  a  sealed  tube  at  150°,  8-methyl- 
morphimethine  methyl  ether  is  obtained  in  narrow  platelets,  m.  p. 
71 — 72° ;  the  hydriodide  forms  broad  needles,  m.  p.  212°.  /3-Methyl- 
morphimethine  methyl  ether,  previously  described  as  an  oil,  has  been 
obtained  from  light  petroleum  in  colourless  prisms,  m.  p.  82°,  [a]^7 
+  432°.  The  hydriodide  consists  of  prisms,  decomp.  243°. 

i/f-Codeinemethyl  ether  methiodide  crystallises  in  large,  stunted 
prisms,  m.  p.  270 — 271°  (decomp.). 

z-Methylmorphimethine  methyl  ether  crystallises  in  large  prisms, 
m.  p.  75°,  [a]},8  -  92,48° ;  the  hydriodide  consists  of  platelets,  which 
sinter  at  200°,  decomp.  207°.  E.  F.  A. 

Preparation  of  Methylenedicotarnine.  Martin  Freund 
(D.R.-P.  245622). — Methylenedinar  cotine,  CH2(C22H2207N)2,  m.  p. 
215 — 216°,  is  prepared  by  the  action  of  formaldehyde  on  narcotine;  when 
treated  with  oxidising  agents,  it  furnishes  methylenedicotarnine, 

CH2(C12H1404N)2, 

m.  p.  132°  (decomp.  1  ;  its  salts  are  yellow;  the  hydriodide  has  m.  p. 
235°  (decomp.),  and  the  hydrobromide  decomposes  at  about  240°. 
These  compounds  are  of  therapeutic  value.  F.  M.  G.  M. 

Oxidation  of  Sparteine  with  Potassium  Permanganate.  A. 
Germain  ( Gazzetta ,  1912,  42,  i,  447 — 450 ;  Boll.  Ghim.  Farm.,  1912, 51, 
111 — 113). — Bamberger  (Abstr.,  1887  162)  and  Ahrens  (Abstr., 
1887,  1056)  having  obtained  contradictory  results  in  studying  the 
oxidation  of  sparteine  with  permanganate,  the  author  has  investigated 
the  reaction  in  sulphuric  and  in  phosphoric  acid  solution. 

In  the  former  case,  no  change  takes  place  in  the  cold  for  a  longer  or 
shorter  time  according  to  the  concentration  of  the  acid,  but  if  this  is 
lowered  by  addition  of  increasing  quantities  of  an  alkali,  the  stability 
is  diminished  more  and  more,  until,  in  a  neutral  medium,  oxidation  is 
almost  instantaneous.  No  matter  what  the  concentration  of  the  acid, 
oxidation  proceeds  with  great  rapidity  as  soon  as  it  begins,  and  is 
accompanied  by  vigorous  evolution  of  carbon  dioxide.  The  principal 
product  of  the  reaction  is  oxalic  acid,  small  proportions  of  ammonia 
and  of  a  base  giving  a  picrate,  m.  p.  168 — 169°,  being  also  formed  ;  in 
no  case  was  a  precipitate  formed  with  copper  acetate. 

In  presence  of  phosphoric  acid  the  oxidation  commences  imme¬ 
diately,  but  proceeds  very  slowly,  and  is  complete  only  after  about  a 
week.  The  main  product  is  succinic  acid,  so  that  the  presence  of  a- 
four-carbon  atom  chain  must  be  assumed  in  the  sparteine  molecule,  and 
Moureu  and  Valeur’s  formula  (Abstr.,  1905,  i,  716)  requires  modifica¬ 
tion.  Numerous  investigations  have  shown  that  the  nuclei  of 
sparteine  are  piperidinic  in  character,  and  hence  incapable  of  under¬ 
going  oxidation  to  a  four-carbon  atom  chain,  which  must  hence  be 
assumed  to  form  the  eonnecting  link  between  the  two  nuclei.  The 
conclusion  is  therefore  drawn  that  at  least  one  of  the  nuclei  has  only 
one  carbon  atom  in  its  bridge  :  blit  the  formula : 

CH2— CH — CH2  CH2 — CH — CH2 

|  oh2  |  I  oh2  |  , 

CH2 — N - CH-CH2-CH2-CH — N - CH2 
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is  less  by  CH2  than  that  of  sparteine,  which  is  to  be  regarded  as  a 
higher  homologue.  Confirmation  of  this  result  is  afforded  by  the 
behaviour  of  coniine,  which  gives  n-butyric  acid  on  oxidation. 


T.  H.  P. 


Preparation  of  Readily  Soluble  Double  Compounds  from 
Aminoacylphenetidines,  Caffeine,  and  Mineral  Acids.  Chemische 
Werke  vorm.  Heinrich  Byk  (D.R.-P.  244740.  Compare  this  vol., 
i,  516). — The  aminoacylphenetidines  combine  with  caffeine  to  form 
readily  soluble  double  salts  analogous  to  those  furnished  by  dialkyl- 
aminodimethylpyrazolones ;  the  reaction  is  carried  out  with  equimole- 
cular  proportions  of  the  components  (or  their  salts)  in  either  aqueous 
or  alcoholic  solution. 

The  patent  describes  a  compound  obtained  from  caffeine  and 
aminoaceto-jD-phenetidide  (OEt,C6H4*NH,CO,CH2,HH2)  in  dilute 
hydrochloric  acid  solution.  F.  M.  G.  M. 


Action  of  Ammonia  on  Derivatives  of  Piperidone,  Pyridone, 
and  Hydropyrone.  N.  Tsoneff  (J.  Russ.  Phys.  Chem.  Soc.,  1912, 
44,  662 — 664). — The  interaction  of  ethyl  or  methyl  diphenyl  piperi- 
donedicarboxylate  with  a  small  quantity  of  alcoholic  ammonia  in  a 
sealed  tube  at  100°  yields  the  diamide, 

<^CH(CO*NH2)-CHPh> 

uuN3H(CO-NH2)-CHPhXJN11’ 

m.  p.  245 — 247°.  With  the  esters  of  pyridonedicarboxylic  acid,  no  such 
reaction  occurs  with  ammonia. 

The  compound  obtained  by  heating  ethyl  1  :  5-diphenylhydropyrone- 
2  :  4-dicarboxylate  with  alcoholic  ammonia  in  a  sealed  tube,  melts  at 

125 — 126°,  and  has  the  constitution  or 

NH  .Q^CH^OjEt^CHPh^Q  T  H  P 

1  2  ^C(C02Et) — CHPlr  U'  A* 


4 : 4-Dimethylpiperidine.  Gustav  Komppa  {Ann.  Acad.  Sci. 
Fennicae ,  1911,  A,  3,  6  pp.  Compare  Chem.  Zeit.,  1906,  30,  1184). — 
/?/J-Dimethylglutarimide  (needles,  m.  p.  146°),  obtained  from  the 
corresponding  acid  anhydride  by  the  action  of  ammonia,  is  reducible 
by  sodium  and  alcohol  to  4  :  4 -dimethylpiperidine, 

^Ale2^CH-2.CH^JN  J±, 

b.  p.  145 — 146°;  hydrochloride ,  needles,  m.  p.  220 — 221°;  platini- 
chloride,  prismatic  crystals ;  aurichloride,  m.  p.  168°  (decomp.).  The 
base  reacts  with  phenylthiocarbimide,  giving  4  : 4 -dimethylpiperidyl- 
phenylthiocarbamide,  needles,  m.  p.  136°.  D.  F.  T. 


[Hsemopyrrole.]  Hans  Fischer  and  .Erich  Bartholomaus 
{Zeitsch.  physiol.  Chem.,  1912,  78,  420). — Polemical.  A  reply  to 
Marchlewski  (this  vol.,  i,  399).  E.  F.  A. 


Preparation  of  Dibromoisatin.  Kalle  &  Co.  (D.R.-P.  245042). 
Dibromoisatin  has  already  been  prepared  by  the  action  of  bromine  on 
isatin  in  acetic  acid  solution  at  high  temperatures.  It  is  now  found 
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that  the  reaction  goes  smoothly  and  at  a  lower  temperature  in  sulphuric 
acid  solution.  If  sulphuric  acid  (66  B6)  is  employed,  only  monobromo- 
isatin  is  formed,  whereas  dibromoisatin,  an  orange-yellow  powder,  m.  p. 
248 — 250,  is  obtained  in  quantitative  yield  when  isatin  (14*7  parts)  in 
150  parts  of  sulphuric  acid  (60°  Be)  is  treated  with  bromine  (32  parts), 
left  at  the  ordinary  temperature  during  twenty-four  hours,  then  slowly 
heated  to  40°,  and  subsequently  at  80°.  F.  M.  G.  M. 


Preparation  of  Dihydroisoquinoline  Derivatives. 

Decker  (D.R.-P.  245095. 


CEL 


/\/\ 
I  I  I 

\/\Y 

C 

(I-) 


Cff2 

N 


ch2<°j 

(ii.) 


Hermann 
Compare 

Trans.,  1910,  97,  1212;  Abstr.,  1911, 
i,  906).  —  Oxalylbispkenylethylamine, 
glistening  needles,  m.  p.  186°,  is  pre¬ 
pared  by  fusing  together  phenylethyl- 
amine  (2  mols.)  and  oxalic  acid 
(1  mol.);  when  treated  with  phosphoric 
oxide  in  toluene  solution  it  furnishes 
the  base  (formula  1)  [< dihydro\soquinoline-%carboxyphenylethyl - 

amide\ ;  the  picrate,  C24H21<  )8N5,  canary -green  needles,  has  m.  p. 

167 — 168°,  the  hydrochloride, 
colourless  needles,  m.  p. 
191 — 193c;  when  heated  under 
pressure  during  four  hours 
with  15%  hydrochloric  acid  at 
180°,  it  is  decomposed  into 
dihydroisoquinolineandphenyl- 
ethylamine  hydrochlorides  with  evolution  of  carbon  dioxide. 

Formyl  -  3  -  methoxy  -4:5-  methylenedioxyphenylethylamine  (formula 
II)  has  m.  p.  105 — 106°,  and  when 

treated  with  phosphoryl  chloride  furnishes 
8-methoxy-G :  7 -methylenedioxy-3 : 4-dihydroiso- 
quinoline  (formula  III),  a  dark  oily  base,  which 
finally  solidifies,  but  has  no  well  defined  m.  p. 
(the  picrate  has  m.  p.  182 — 184°),  and  on 
methylation  yields  cotarnine  hydriodide. 

F.  M.  G.  M. 


C0-NH-CII2-CH2*C6H5 


-ch2-ch2-nh-cho 


OMe 


ch2C! 


(in.) 


ch2 

/\ 


\/\Y 

OMe  CH 


Condensation  Products  of  2 : 4-Dimethylquinoline  with 
Aldehydes.  Rosario  Spallino  and  A.  Cucchiaroni  ( Gazzetta ,  1912, 
42,  i,  517 — 525). — In  view  of  the  readiness  with  which  a  methyl  group 
in  the  2-position  of  the  pyridine  or  quinoline  nucleus  reacts  with 
aldehydes,  the  authors  have  investigated  2  : 4-dimethylquinoline  in 
this  direction  in  order  to  ascertain  if  the  4-methyl  group  can  also  be 
made  to  react.  With  all  the  aldehydes  employed,  however,  it  was 
found  that  the  4-methyl  group  did  not  react,  even  when  an  excess  of 
the  aldehyde  was  employed  and  the  leaction  was  carried  out  in 
presence  of  zinc  chloride.  This  condensing  agent  has,  indeed,  a  harm¬ 
ful  effect,  since,  in  addition  to  causing  resinification,  it  forms  compounds 
with  the  quinoline  derivatives,  from  which  the  latter  are  separated 
only  with  difficulty. 

With  chloral ,  2  :  4-dimethylquinoline  forms  the  condensation  product 
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[4  -  methyl  -2  -tri-y-  chloropropenylquinoline ],  C9H5NM e  •  CH I CH •  CC13, 

which  forms  nacreous,  rectangular  plates,  m.  p.  124°,  exhibits  normal 
cryoscopic  behaviour  in  benzene,  and  combines  with  bromine,  giving 
4;-methyl-2-tri-y-chloro-a/3-dibromopropylquinoline, 
C9H5NMe-CHBr-CHBr-CCl3, 

m.  p.  155°.  The  unsaturated  condensation  product  is  basic  in  character, 
its  hydrochloride  having  m.  p.  152°  ;  it  is  readily  hydrolysed  by  alkali, 
giving  i-methylquinoline-2-acrylic  acid ,  C9H5NMe  ■  CH  1 0  H  •  C02H, 
which  begins  to  decompose  at  190°  and  melts  at  about  210°,  and 
readily  reduces  permanganate  and  absorbs  bromine. 

If  the  reaction  between  2 : 4-dimethylquinoline  and  chloral  is 
arrested  before  its  completion,  the  result  is  an  aldol  condensation 
product,  C9H5NMe,CH2*CH(OH)*CCl3,  which  forms  white,  prismatic 
needles,  m.  p.  67°,  and  gives  the  unsaturated  product,  m.  p.  124°,  when 
heated. 

With  henzaldehyde,  2  : 4-dimethylquinoline  yields  the  condensation 
product  [ 2-styryl-i-methylquinoline ],  C9H5NMe‘CHICHPh,  which  forms 
thick,  lemon-yellow  needles,  m.  p.  122 — 123°,  gives  a  hydrochloride, 
m.  p.  259°  (decomp.),  and  a  dibromide,  m.  p.  162°,  decolorises 
permanganate  solution,  and  yields  benzoic  and  4-methylquinoline-2-car- 
boxylic  acids  on  oxidation. 

The  following  condensation  products  [substituted  2 -styry  1-4-methyl- 
quinolines]  were  also  examined  : 

With  o -nitrobenzaldehyde,  C9H5NMe  •  C  H !  CH  •  C6H4  •  N02,  m.  p. 
140—141° ;  hydrochloride  decomposes  at  200° ;  bromide,  m.  p.  505° 
(decomp.). 

With  m -nitrobenzaldehyde,  m.  p.  184°;  the  hydrochloride  and 
bromide  decompose  on  heating. 

With  vanillin,  C9H5NMe,CH!CH*C6H3(OH),OMe,  golden-yellow 
scales,  m.  p.  217°;  the  hydrochloride  decomposes  at  266°.  T.  H.  P. 

Preparation  of  Aryl  Esters  of  2-PhenyIquinoline-4-carboxylic 
Acid.  Chemische  Fabrik  auf  Aktien  (vorm.  E.  Schering)  (D.R.-P. 
244788). — The  methyl  and  ethyl  esters  of  2-phenylquinoline-4- 
carboxylic  acid  have  already  found  therapeutic  employment,  and  the 
following  additional  compounds  have  now  been  prepared  ;  the  phenyl 
ester,  m.  p.  132°,  and  the  (3-naphthyl  ester,  yellow  crystals,  m.  p.  130°. 

F.  M.  G.  M. 


Dibromophenyb'sooxazolone  and  Derivatives.  Andre  Meyer 
( Compt .  rend,,  1912,  154,  1511 — 1514). — 4  :  4-Dibromo-3-phenyliso- 
COCBr 

oxazolone,  •  ,  2>  is  obtained  as  colourless  crystals,  m.  p.  76 — 77°, 

^N— CPh 


by  the  action  of  bromine  on  phenylisooxazolone  in  acetic  acid  solution. 
It  condenses  with  phenylhydrazine,  giving  a  phenylhydrazone,  which  is 
identical  with  Claisen’s  benzeneazophenyh'sooxazolone  (compare  Abstr., 
1891,  468).  With  os-phenylmethylhydrazine  it  forms  the  hydrazone, 
C16H1302N3,  m.  p.  1 48°,  and  with  as-phenylbenzylhydrazinethe  hydrazone, 
C22Hl702N8,  m.  p.  126 — 127°.  With  as-benzoylphenylhydrazine  no 
hydrazone  is  formed,  but  the  product  is  benzeneazophenylisooxazolone. 
It  gives  a  semicarbazone,  C^HgOgN^,  which  crystallises  in  pale  yellow 
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needles,  m.  p.  230 — 232°,  and  an  oxime  which  is  identical  with 
oximinophenyKsooxazolone. 

Amines  cause  the  elimination  of  bromine,  heterocyclic  amines  giving 
rise  to  rubazonic  acids.  Aminoantipyrine  condenses  with  dibromo- 
phenylisooxazolone,  giving  1 -phenyl-2  :  3-dimethylpyrazoloneimino-3'- 
phenyltsooxazolone  (compare  Abstr.,  1911,  i,  687). 

With  indoxyl,  3-phenylisooxazolone-2-indole  is  obtained  (compare 
Wahl,  Abstr.,  1909,  i,  261).  W.  G. 

Diphenylethylene  Leuco  bases  and  Colouring  Matters; 
Some  Alkylaminoethylenic  Derivatives.  Paul  Lemoult  ( Gompt . 
rend 1912,  154,  1622 — 1625.  Compare  Abstr.,  1911,  i,  399). — 
jo-Alkylaminophenyl  ketones,  for  example,  Michler’s  ketone,  when 
treated  with  a  Grignard  reagent  produce  ethylenic  substances  (Freund 
and  Mayer,  Abstr.,  1906,  i,  384;  Busignies,  Abstr.,  1909,  i,  736). 
The  reaction  is  now  extended  by  the  application  of  Grignard  reagents 
from  other  alkyl  halides  ;  the  reaction  product  generally  consists  of  a 
mixture  of  a  grey  powder  insoluble  in  alcohol,  with  the  expected 
ethylenic  compound. 

Magnesium  n-propyl  iodide  with  Michler’s  ketone  gives  di-^-dimethyl- 
amino-aa-diphenyl- ^-butylene,  CH2Me,CH!C(C6II4*N Me2)2,  colourless 
needles,  m.  p.  47’5°. 

Magnesium  isopropyl  iodide  in  a  similar  manner  gives  the  isomeric 
di-X)-dimethylamino-aa-diphenyl-B-methyl-\a-propylene, 

CMe2:C(C6H4-NMe2)2f 

compact  crystals  with  a  green  tinge,  m.  p.  89°. 

Magnesium  w-butyl  iodide  gives  di-y-dimethylamino-aa-diphenyl-Aa- 
amylene,  CH2Me*CH2*CHIC(C6H4,NMe2)2,  colourless  needles,  m.  p. 
50-5°. 

Magnesium  isobutyl  iodide  gives  di-p-dimethylamino-aa-diphenyl-y- 
methyl- ^-butylene,  CHMe2,CH!C(C6H4,NMe2)2,  which  refused  to 
crystallise ;  a  reddish-brown,  crystalline  substance  which  contained 
iodine  was  obtained  as  a  by-product. 

Magnesium  sec.-butyl  iodide  gives  di-p-dimethylamino-aa-diphenyl-fi- 
rnethy  l- ^-butylene,  CMeEtIC(C6H4’NMe2)2,  compact,  pale  yellow 
crystals,  m.  p.  79°. 

The  above  products  give  solutions  in  acetic  acid,  which  gradually 
attain  an  intense  blue  colour ;  they  also  give  colour  reactions  with 
nitrous  acid  and  with  manganese  dioxide.  D.  F.  T. 

Hexahydrogenated  Malachite-green ;  an  Example  of  Two 
Different  Leuco-bases  which  Yield  the  Same  Dye.  Paul 
Lemoult  {Gompt.  rend.,  1912,  154,  1354 — 1356.  Compare  Abstr., 
1911,  i,  399). — The  author  has  reduced  cycfohexenyltetramethyl- 
diaminodiphenylmethane  to  cycfohexyltetramethyldiaminodiphenyl- 
methane  (Wahl  and  Meyer,  Abstr.,  1910,  i,  134)  by  means  of 
hydriodic  acid  and  red  phosphorus.  The  latter  compound  yields  no 
coloration  when  oxidised  by  lead  peroxide  in  acid  solution.  Chloranil 
in  benzene  solution  oxidises  it  to  malachite-green,  the  six  additional 
hydrogen  atoms  of  the  cyclohexane  group  being  removed.  The  con¬ 
clusion  is  drawn  that  the  existence  of  a  dye  containing  the  cycfohexyl 
group  is  improbable.  H.  W. 
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Reaction  between  Carboxylic  Acids  and  Benzenesulphon- 
amide  at  High  Temperatures.  Charles  A.  Rouiller  ( Amer .  Chem. 
J.y  1912,  47,  475 — 497). — Nakaseko  (this  vol.,  i,  452)  has  suggested 
that  the  “  infusible  diamide  ”  obtained  by  the  action  of  heat  on 
m-sulphamidobenzoic  acid  is  m-sulphobenzenylamidine, 

so3h-c6h4-c(:nh)-nh2. 

This  structure  has  now  been  confirmed  by  the  observation  that  the 
“  infusible  diamide  ”  yielded  by  jtJ-sulphamidobenzoic  acid  (Remsen  and 
Muckenfuss,  Abstr.,  1896,  i,  481)  can  be  obtained  by  heating  p-sulpho- 
benzoic  acid  with  benzenesulphonamide.  It  has  also  been  shown  that 
carbamidobenzenesulphonic  acid  is  probably  formed  as  an  intermediate 
compound  in  the  production  of  the  “infusible  diamide,”  since  ben  zenyl- 
amidine  benzenesulphonate  can  be  obtained  from  benzamide  and 
benzenesulphonamide. 

When  a  mixture  of  benzoic  acid  (1  mol.)  and  benzenesulphonamide 
(2  mols.)  is  heated  at  225°,  benzenesulphonic  acid  and  benzenylamidine 
benzenesulphonate  are  produced,  together  with  small  quantities  of 
benzonitrile,  cyaphenin,  and  benzoic  acid,  the  main  reaction  being 
represented  as  follows :  C6H5*C02H  +  2CfiH5*S02*NH2  = 

C6H5*C(INH)’NH2,C6H5*S03H  +  C6H5*S03H,  or  in  two  stages,  thus: 
C6H5-C02H  +  C6H5-S02-NH2  =  C6H5-CONH2  +  C6H5-S03H  and 

c6h5-co-nh2  +  c6h5-so2*nh2  =  c6h5-c(:nh)-jnh2,c6h5-so3h. 

Benzenylamidine  benzenesulphonate,  m.  p.  173°,  first  prepared  by 
Robinson  (Z>iss.,  1906),  behaves  towards  alkali  hydroxides,  magnesium 
hydroxide,  and  acids  in  an  analogous  manner  to  the  “infusible 
diamide  ”  from  p-sulphamido  ben  zoic  acid.  In  order  to  confirm  the 
view  that  benzamide  is  formed  as  an  intermediate  product,  benzamide 
(1  mol.)  and  benzenesulphonamide  (1  mol.)  were  heated  together  at 
220°;  it  was  found  that  benzenylamidine  benzenesulphonate  could 
be  obtained  in  this  way,  but  only  in  presence  of  benzenesulphonic  acid. 
Benzenylamidine  jp-toluenesulphonate  (Robinson,  loc.  cil.)  melts  at  193°. 

Ethenylamidine  benzenesulphonate,  m.  p.  136°,  obtained  by  heating 
a  mixture  of  acetic  acid  (1  mol.)  and  benzenesulphonamide  (2  mols.) 
at  220°,  forms  long,  transparent  needles.  This  method  of  preparing 
amidines  was  applied  to  various  aliphatic  and  aromatic  acids ;  in 
several  cases,  amidine  benzenesulphonates  were  produced,  whilst  in 
others  negative  results  were  obtained. 

m-  and  p -Nitrobenzenylamidine  benzenesulphonates  have  m.  p. 
198 — 200°  and  250°  respectively,  m -Bromobenzenylamidine  benzene¬ 
sulphonate  has  m.  p.  156 — 158°,  and  phenylethenylamidine  benzenesul¬ 
phonate,  m.  p.  182 — 183°.  When  phthalic  acid  is  heated  with 
benzenesulphonamide,  a  nearly  quantitative  yield  of  phthalimide  is 
produced.  isoPhthalic  and  terephthalic  acids,  however,  yield  the 
corresponding  nitriles  as  the  main  products,  together  with  small 
quantities  of  the  cyanobenzoic  acids  ;  terephthalic  acid  gives  also  a  small 
quantity  of  p -cyanobenzenylamidine  benzenesulphonate, 

cn-c6h4-c(:nh)-nh2,c6h5-so3h, 

m.  p.  215—218°.  E.  G. 

Urocanic  Acid.  Andrew  Hunter  (J.  Biol.  Chem.,  1912,  11, 
537 — 546). — The  details  of  analysis  given  prove  that  urocanic  acid  is 
/3-iminazole-4(5)-acrylic  acid.  W.  D.  H. 
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Hydantoins.  XI.  New  Method  of  Synthesising  A-Alkyl 
Derivatives  of  a- Amino-acids.  Methyltyrosine.  Treat  B. 
Johnson  and  Ben  H.  Nicolet  (Amer.  Chem.  J.,  1912,  47,  459 — 475). 
— A-Methyltyrosine  (a-methylamino-/3-p-hydroxyphenylpropionic  acid) 
has  been  prepared  by  Friedmann  and  Gutmann  (Abstr.,  1910,  i,  741). 
It  is  now  shown  that  this  compound  can  be  readily  obtained  from 
4-anisylidenehydantoin  (Wheeler  and  Hoffman,  Abstr.,  1911,  i,  499). 
By  the  action  of  methyl  iodide  on  4-anisylidenehydantoin,  4-anisylidene- 
1  :  3 -dimethyl hydantoin  is  produced,  which,  on  reduction  with  hydriodic 
acid,  yields  1  :  3-dimethyltyrosinehydantoin,  and  this  when  hydrolysed 
with  barium  hydroxide  furnishes  the  barium  salt  of  methyltyrosine. 
The  amount  of  methyltyrosine  obtained  after  removing  the  barium 
corresponds  with  32%  of  the  theoretical. 

The  syntheses  can  be  modified  by  reducing  the  4-anisylidene-l  :  3- 
dimethylhydantoin  to  4-p-methoxy  benzyl- 1  :  3-dimethylhydantoin  by 
means  of  tin  and  hydrochloric  acid  and  converting  this,  by  hydrolysis 
with  barium  hydroxide,  into  a-methylamino  -  (3 -p-methoxyphenyl- 
propionic  acid  (Friedmann  and  Gutmann,  loc.  cit.),  which  when  heated 
with  hydriodic  acid  gives  a  yield  of  methyltyrosine  amounting  to  65% 
of  the  theoretical. 

Methyltyrosine  has  no  definite  m.  p.,  but  decomposes  between  265° 
and  320°,  according  to  the  rate  of  heating. 
i-Anisylidene-l  :  3- dimethyl  hydantoin, 

0M-c«H*-cH:c<^Xe, 

m.  p.  84 — 85°,  forms  yellow  prisms.  A-Anisylidene-l-methylhydantoin, 

OMe*C6H4'CHiC<^^  CO^’  m'  °^a^ne(^  as  a  by-product  in 

the  preparation  of  the  dimethyl  compound,  crystallises  in  needles. 
4  -  p  -  Hydroxybenzyl  -1:3-  dimethyl  hydantoin  (1:3-  dimethyltyrosine- 

,CO — NMe 


hydantoin),  OH-C^-CH^CH^ 


m.  p.  149 — 150°,  forms 


rhombohedric  crystals.  i-p-Hydroxybenzyl-l-methylhydantoin  ( 1  -methyl- 

X!0— N  Me 


tyrosinehydantoin),  0 H •  C6H4 •  CH2*CH<% 


m.  p.  200°,  obtained 


by  reducing  4-anisylidene-l -methylhydantoin  with  hydriodic  acid  and 
amorphous  phosphorus,  crystallises  in  short,  colourless  prisms. 
i-'p-Methoxybenzyl-l  :  3-dimethylhydantoin, 

OMe-0.H4-CH2-CH<°OM;^6, 

was  obtained  as  a  light  brown  oil ;  it  can  also  be  prepared  by  treating 
4-/>-methoxybenzylhydantoin  with  methyl  iodide  ;in  presence  of  alkali 
hydroxide.  a-Methvlamino-/8-p-methoxyphenylpropionie  acid  crystal¬ 
lises  in  colourless,  prismatic  needles,  and  decomposes  between  220° 
and  255°,  according  to  the  rate  of  heating. 

l-Phenyl-4:-'p-methoxybenzyl-3-methyl-2-thiohydantoin, 

OMe,VH).CH2.CH<^;^h, 

m.  p.  105°,  prepared  by  the  action  of  phenylthiocarbimide  on 
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a-methylamino  -/3  -  p-  methoxyphenylpropionic  acid,  crystallises  in 
colourless  prisms. 

4-/>Methoxybenzylhvdantoin  (Wheeler,  Hoffman,  and  Johnson, 
Abstr.,  1911,  i,  923)  can  be  prepared  in  a  yield  of  78%  of  the 
theoretical  by  reducing  4-anisylidenehydantoin  with  tin  and  alcoholic 
hydrogen  chloride. 

By  the  action  of  iodine  on  methyltyrosine  in  presence  of  potassium 
hydroxide,  a-methylamino- fi-3  :  5- di-iodo-^-hydroxyphenylpropionic  acid 
(methyliodogorgoic  acid),  0H,C6H2I2*CH2*CH(NHMe)‘C02H,  is  ob¬ 
tained  in  76%  yield  ;  it  forms  nearly  colourless  crystals  and  decomposes 
at  about  205°.  E.  G. 

Some  Homologues  of  Auramine  and  Crystal-violet. 
Berthold  Bassow  and  Otto  Beuter  ( J .  pr.  Chem .,  1912,  [ii],  85, 
497 — 513). — The  interaction  of  auramine-G  (dimethyldiaminodi- 
o-tolyliminomethane)  and  .methyl  sulphate  in  alcoholic  solution  in  the 
presence  of  magnesium  oxide  yields  trimethyldiaminodi-o-tolylimino- 
methane  methyl  sulphate,  NHMe*C7H6*C(NH2)IC7H6INMe2'S04Me, 
which  crystallises  in  small,  reddish-brown,  basalt-like  prisms,  m.  p. 
243 — 244°,  and  when  boiled  with  hydrochloric  acid  is  converted  into 
trimethyldiaminodi-o-tolyl  ketone,  NHMe*C7H6,CO,C7Hfi*NMe2.  This 
forms  a  light  yellow,  crystalline  powder,  m.  p.  128 — 129°,  and  yields  a 
dihydrochloride,  crystallising  in  small,  lustrous,  silvery  leaflets,  m.  p. 
216°;  th.e  picrate  forms  light  orange  crystals,  m.  p.  171°. 

Tetramethyldiaminodi-o-tolyl  ketone,  CO(C7H6-NMe2)2,  prepared  by 
methylating  dimethyl diaminodi-o-tolyl  ketone  (Gnehm  and  Wright, 
Abstr.,  1902,  i,  295)  with  methyl  sulphate  and  magnesium  oxide  in 
benzene  solution,  crystallises  in  clusters  of  long,  flat,  pale  yellow 
needles,  m.  p.  85 '5°,  b.  p.  240 — 250°/12  mm. ;  the  dihydrochloride 
forms  slender,  white  needles,  m.  p.  204 — 206°  (decomp.) ;  the  platini- 
chloride,  C19H24ON2,H2PtCl6,  crystallises  with  alcohol  (1  mol.)  and 
decomposes  at  240°;  the  oxalate,  m.  p.  171 — 172°,  and  picrate,  small 
yellow  needles,  m.  p.  192°,  are  also  described. 

The  methyl  sulphate  is  obtained  as  a  viscid,  reddish-brown  oil  by 
carrying  out  the  methylation  in  the  absence  of  magnesium  oxide. 

Tetramethyldiaminodi-o-tolylcarbinol,  OH  *  CH(  C7H6  •  NMe2)2,  pre¬ 
pared  by  reducing  the  preceding  ketone  with  sodium  amalgam  and 
alcohol,  forms  a  white  powder,  m.  p.  76°  ;  the  picrate  becomes  green  at 
140°,  and  has  m.  p.  145°. 

When  heated  with  ammonium  chloride  and  zinc  chloride,  tetra¬ 
methyldiaminodi-o-tolyl  ketone  yields  an  auramine  dye, 
NMe2-C7H6*C(NH2):C7H6:NMe2Cl, 
as  a  yellow  powder  which  chars  at  250°. 

Tetramethyltriaminophenyldi-o-tolylcarbinol  hydrochloride, 
NHMe,C7Hg*C(C6H4*NMe2):C7H6:NHMeCl, 
prepared  by  condensing  dimethyldiaminodi-o-tolyl  ketone  and  dimethyl- 
aniline  with  phosphorus  trichloride,  forms  small,  green,  lustrous 
crystals,  and  dyes  cotton,  mordanted  with  tannin,  reddish-violet ;  the 
corresponding  carbinol  is  precipitated  in  brownish-red  flocks  on  the 
addition  of  aqueous  sodium  hydroxide  to  the  hydrochloride. 

Pentamethyltriaminophenyldi-o-tolylcarbinol  hydrochloride, 

c26h32n3ci, 
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obtained  from  trimethyldiaminodi-o-tolyl  ketone  and  dimethylaniline 
in  a  similar  manner,  forms  a  deep  blue,  hygroscopic,  crystalline  powder, 
having  a  metallic  lustre ;  the  reddish-brown  carbinol,  C26H33ON3,  could 
not  be  obtained  crystalline. 

The  condensation  of  tetramethyldiaminodi-o-tolyl  ketone  and  di¬ 
methylaniline  by  means  of  phosphoryl  chloride  yields  hexamethyltri- 
aminophenyldi-o-tolyl carbinol  hydrochloride , 

NMe2-  C7H6-  C(06H4*NMe2):  C7H6:  NMe201, 
which  forms  a  dark  violet,  crystalline  powder  of  a  feeble  metallic 
lustre ;  the  corresponding  carbinol  forms  white  crystals,  m.  p. 
115—116°. 

The  preceding  penta-  and  hexa-methyl  derivatives  dye  cotton, 
mordanted  with  tannin,  bluish-violet  and  blue  respectively.  F.  B. 

Tri-indylmethane  Dyes.  III.  Alexander  Ellinger  and 
Claude  Flamand  ( Zeitsch .  physiol .  Chem.,  1912,  78,  365 — 372. 
Compare  Konig,  Abstr.,  1911,  i,  808). — According  to  Konig,  the 
formation  of  the  dye,  C19H16N2,HC1,  from  methylindole-aldehyde 
takes  place  without  oxidation.  The  authors  formulate  the  change  as 
involving  three  molecules  of  methylindole-aldehyde  and  an  atom  of 
oxygen,  giving  the  dye,  C28H23N3,HC1.  Konig’s  formula  is  supported 
by  analyses  of  the  salts,  but  these  alone  are  insufficient  to  decide 
between  the  two  formulae.  Both  molecular-weight  determinations 
and  the  estimation  of  the  amount  of  formic  acid  formed  confirm  the 
formula  C28H23N3. 

Indyldichloromethylindylmethane,  prepared  from  indylaldehyde  and 
chloromethylindole,  forms  colourless  plates,  which  become  yellowish-rose 
on  the  surface  on  exposure  to  light,  and  have  m.  p.  263°.  E.  F.  A. 


Nitrosodimethyluracilnitriloxide.  Budolf  Beythien  (Annalen, 
1912,  389,  214 — 232). — The  green  substance  obtained  by  Behrend  and 
Hufschmidt  by  the  nitration  of  1  : 3  :  4-trimethyluracil  (Abstr.,  1906, 
i,  311)  is  shown  to  be  5-nitroso-l  :  3-dimethyluracil-4-nitriloxide, 


NMe<°°W>0-c4. 


the  presence  of  the  pyrimidine  nucleus 


being  proved  by  the  formation  of  nitrodimethyluracilcarboxylic  acid  by 
its  further  nitration.  It  has  m.  p.  170 — 171 0  (decomp.),  crystallises  from 
alcohol  in  green  needles,  from  benzene  in  green  prisms,  and  best  from 
glacial  acetic  acid  in  pale  green,  rhombic  plates,  and  its  unimoleeular 
structure  is  proved  by  the  cryoscopic  method  in  the  last  solvent.  It 
is  converted  by  36%  hydrochloric  acid  on  the  water-bath  into  dimethyl- 
violuric  acid,  C6H704N3,H20,  m.  p.  123°  (decomp.),  or  140 — 141°  when 
anhydrous,  which  produces  a  violet  coloration  with  alkalis  and  is 
converted  into  dimethyldil^uric  acid  by  nitric  and  sulphuric  acids. 

The  reduction  of  nitrosodimethyluracilnitriloxide  by  tin  and 
hydrochloric  acid  at  the  ordinary  temperature  yields  azodimethylaracil- 
carboxy  amide, 


:>on:n-c<; 


— NMe- 


>co, 


—  ^NMe‘C(OONH2)^  ’ 

m.  p.  227°,  orange-yellow  needles  (which  is  reduced  to  aminodimethyl- 
uracilcarboxylic  acid  by  further  treatment  with  tin  and  hydrochloric 
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acid  on  the  water-bath),  and  5-amino- 1  :  3-dimethyluracil-4-carboxylic 
acid,  07H904N3,H20,  m.  p.  215 — 224°  (decomp.),  which  has  strongly 
acidic  properties,  contrary  to  the  statement  of  Behrend  and  Hufschmidt 
( loc .  tit.).  When  aminodimethyluracilcarboxylic  acid  is  boiled  with 
5%  sodium  hydroxide,  ammonia  is  given  off,  and  after  acidifying  the 
solution,  carbon  dioxide  is  obtained,  together  with  a  substance, 
CgHgOgNg,  m.  p.  224 — 225°,  which  has  acidic  properties,  does  not  give 
a  blue  coloration  with  ferric  chloride,  and  is  regarded  as  1  : 3-dimethyl- 

iminoazole-2-one-4-carboxylic  acid,  COJl’Ckf  .  ,  since  it  does 

J  2  \HSTMe'CO 

exhibit  the  murexide  reaction  and  is  oxidised  to  dimethylparabanic 
acid  by  chromic  acid.  C.  S. 

Preparation  of  Anthraquinone  Derivatives  Containing  the 
i/'-Azimino-Ring.  Chemische  Fabrik  Griesheim-Elektron  (D.R.-P. 
245973). — When  the  aminoazo-derivatives  obtained  from  diazotised 
/3-aminoanthraquinones  and  /3-naphthylamines  are  submitted  to  the 
action  of  oxidising  agents  they  yield  new  compounds  containing  the 
i/'-azimino-ring,  which  find  employment  as  yellow  pigments. 

a/5  -Naphthylene-ip-azimino-fi-anthra- 
quinonyl  (annexed  formula)  crystal¬ 
lises  from  nitrobenzene,  has 
m.  p.  300°  (approx.),  and  is  prepared 
by  dissolving  the  product  obtained 
from  diazotised  /5-aminoanthraquin- 
one  coupled  with  /3-naphthylamine  in 
nitrobenzene  and  treating  it  with  sodium  dichromate  in  acetic  acid. 

The  preparation  of  the  following  analogous  compounds  are  described 
in  the  original :  from  diazotised  /5-aminoanthraquinone  with  /3-naphthyl- 
amine-3  :  6-disulphonic  acid  ;  with  /S-naphthylamine-6-sul phonic  acid, 
and  with  2  :  6-naphthylenediamine.  From  diazotised  2  :  6-diamino- 
anthraquinone  with  /5-naphthylamine,  and  with  /5-naphthylamine- 
6-sulphonic  acid.  These  compounds  are  all  yellow  or  brownish-yellow 
powders.  F.  M.  G.  M. 

Preparation  of  Aminoanthraquinonyltriazoles.  Farbwerke 
vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  245191). — When  the 
anthraquinonyltriazoles  which  are  obtained  by  the  oxidation  of 
o-aminoazoanthraquinone  derivatives  are  nitrated  and  subsequently 
reduced,  they  yield  compounds  of  tinctorial  value.  /3-A.nthraquinonyl- 
1  : 2-naphthylenetriazole  (37  parts)  dissolved  in  concentrated  sulphuric 
acid  (400  parts)  was  slowly  treated  with  potassium  nitrate  (10'1  parts), 
and  the  niiro-compound  isolated  in  the  form  of  a  yellow  powder ;  this 
when  reduced  with  sodium  sulphide  furnished  amino- fi-anthraquinonyl- 
1  : 2-naphthylenetriazole,  a  brown  powder  which  is  soluble  in  concen¬ 
trated  sulphuric  acid  with  an  orange  coloration.  When  a  larger 
quantity  of  potassium  nitrate  is  employed,  more  highly  nitrated 
products  are  obtained.  F.  M.  G.  M. 

Purines.  2  :  8-Dioxy-6  :[9-dimethylpurine  and  2:8-Dioxy-l- 
methylpurine.  Carl  0.  Johns  (J.  Biol.  Chem.,  1912,  11, 

393 — 400). — 6-Chloro-2-ethylthiol-4-methylpyrimidine  was  heated  in  a 
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sealed  tube  with  methylamine  ;  the  G-methylamino-2-eihylthiol-i-methyl- 
pyrimidine  so  obtained,  flat  prisms,  m.  p.  87°,  was  converted  into 
G-methylamino-i-methyl-2-pyrimidone,  m.  p.  290°,  which  when  nitrated 
gave  5-nitro-G-methylaminoA-methyl-2-pyrimidone,  stout  prisms,  m.  p. 
250° ;  this  was  reduced  by  ferrous  hydroxide  to  5-amino-6-methylamino- 

4- methyl-2-pyrimidone,  forming  anhydrous  needles,  m.  p.  270°.  By 
heating  this  with  carbamide,  2  : 8-dioxy-G  :  § -dimethyl purine  was 
obtained ;  it  crystallises  (2H20)  in  needles,  m.  p.  320°. 

2  :  8-Dioxy-\-methylpurine  was  obtained  by  heating  5  :  6-diamino-3- 
methyl-2-pyrimidone  with  carbamide  as  small,  anhydrous  plates,  not 
melting  at  320°.  W.  D.  H. 

Uric  Acid  Glycol.  Heinrich  Biltz  and  Myron  Heyn  ( Ber ., 
1912,  45,  1677 — 1682). — Alluranic  acid  was  obtained  by  Mulder  by 
the  evaporation  of  an  aqueous  solution  of  alloxan  and  carbimide  (this 
Journ.,  1874,  49).  On  the  analogy  of  the  formation  of  substituted 
uric  acid  glycols  (compare  Abstr.,  1910,  i,  526,  and  following  abstract), 
this  acid  should  be  the  glycol  of  uric  acid  itself.  It  has  now  been 
prepared  by  allowing  the  mixed  solutions  to  evaporate  in  a  desiccator 
over  lime,  in  flat  prisms  with  half  a  molecule  of  water.  When  warmed 
with  glacial  acetic  acidThe  anhydrous  acid  is  obtained,  m.  p.  203 — 205°, 
and  when  heated  with  hydriodic  acid  it  is  reduced  to  hydantoin,  which 
confirms  its  constitution. 

Attempts  have  been  made  to  convert  the  glycol  into  the  isomeric 

5- hydroxyhydantoyJ  carbamide,  C5H606N4,  but  this  only  takes  place  in 

warm  water ;  the  new  compound  is  very  soluble  in  water,  but 
practically  insoluble  in  organic  media,  and  decomposes  at  204 — 206°. 
When  treated  with  hydrochloric  acid  in  ethyl  acetate,  ammonium 
chloride  is  precipitated,  and  a  syrupy  residue,  the  caffolide,  is  formed. 
Hydrolysis  by  means  of  hydrochloric  or  nitric  acid  leads  to  the 
elimination  of  carbamide,  and  the  residue  of  the  molecule  can  be 
characterised  by  reduction  to  hydantoin.  J.  0.  W. 

The  Reduction  of  the  Uric  Acid  Glycols  to  Hydantoins. 
Some  Salts  of  the  Uric  Acid  Glycols.  Heinrich  Biltz  and 
Myron  Heyn  (Ber.,  1912,  45,  1666 — 1677). — It  was  hoped  that  the 
reduction  of  uric  acid  glycols  (compare  Abstr.,  1910,  i,  526)  would 
furnish  some  uric  acids  which  are  difficult  to  obtain.  This  could  not 
be  realised,  as  many  reducing  agents  are  without  effect,  but  hydriodic 
acid  readily  reduces  these  substances  to  hydantoins,  the  alloxan 
nucleus  being  opened  or  eliminated. 

7  :  9-Dimethyluric  acid  glycol  gives  the  new  1  :  3-dimethylhydantoin  ; 
the  formation  of  3-methyl-(or  ethyl)-hydantoin  from  the  glycols 
produced  by  condensing  alloxan  with  methyl-(or  ethyl)-carbamide 
decides  for  position  9  for  the  alkyl  group  ;  and  the  production  of 
1-methylhydantoin  from  3  :  7-dim ethyluric  acid  glycol,  on  the  one  hand, 
and  from  caffeine,  on  the  other,  shows  that  the  carbon  atom  5  of  the 
uric  acid  system  becomes  the  methylene  carbon  of  the  hydantoin 
system.  Only  one  glycol,  1  :  3-dimethyl  uric  acid  glycol,  behaved 
differently,  amalic  acid  being  produced.  This  lesser  stability  of  the 
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glyoxalone  nucleus  is  no  doubt  due  to  the  fact  that  neither  imino- 
group  is  alkylated  (compare  Biltz,  Abstr.,  1909,  i,  740  ;  1910,  i,  523). 

E.  Fischer’s  method  for  the  preparation  of  1-methylhydantoin  from 
a/wcaffeine  (Abstr.,  1883,  i,  354)  has  been  shortened  by  the  direct 
reduction  of  the  latter  to  hydrocaifuric  acid,  which  is  then  hydrolysed 
by  baryta,  the  best  results  being  obtained  by  this  means. 

Metliylparabanic  acid,  when  reduced  by  fuming  hydriodic  acid,  is 
converted  into  a  mixture  of  1-  and  3-methylhydantoins,  which  are  very 
difficult  to  separate  (compare  Weitzner,  Abstr.,  1908,  i,  841).  The 
reduction  of  7  :  9-dimethyluric  acid  glycol  also  requires  the  concentrated 
agent,  as  weaker  acid  leads  partly  to  dimethylparabanic  acid  which 
can  scarcely  be  separated. 

1  :  3 -Dimethylhydanloin,  C5H802N2,  crystallises  from  ether  in  pointed 
leaflets,  m.  p.  44 — 45°,  and  distils  as  a  colourless,  mobile  liquid  at  262°. 
Having  ascertained  its  properties,  it  was  found  possible  to  prepare  it 
by  the  reduction  of  1:3:  6-trimethylallantoin,  from  which  Fischer 
could  only  separate  the  accompanying  metkylcarbamide  ( loc .  cit.), 
and  by  the  energetic  reduction  of  dimethylparabanic  acid.  The  latter 
process  gives  a  yield  of  67%,  and  as  the  acid  is  easily  obtained  by  the 
oxidation  of  caffeine,  it  is  the  best  to  adopt.  This  hydantoin  is  very 
susceptible  towards  alkalis,  baryta  converting  it  into  the  barium  salt 
of  1  :  3-dimethylhydantoic  acid,  and  for  this  reason  it  could  not  be 
obtained  from  deoxya^ocaffuric  acid  (Abstr.,  1910,  i,  523). 

When  warmed  with  alcoholic  ammonia,  3  : 7-dimethyl-,  7  : 9- 
dimethyl-,  9-methyl-,  and  unsubstituted  uric  acid  glycols  form  unstable 
mono  ammonium  salts,  which  give  up  their  ammonia  when  kept.  In 
the  case  of  the  1  :  3-dimethyluric  acid  glycol,  however,  the  glyoxalone 
ring  is  opened.  When  mixed  with  silver  nitrate  and  then  made 
alkaline  with  ammonia,  di-silver  salts  are  precipitated,  the  imido 
hydrogens  being  replaced  ;  positions  1  and  9  are  most  readily  filled. 
7  :  9-Dimethyluric  acid  glycol  gives  no  silver  salt.  When  warmed 
with  methyl  iodide  the  silver  is  replaced,  but  degradation  to  caffolides 
also  takes  place,  highly  methylated  uric  acid  glycols  being  unstable. 

J.  C.  W. 

Dilatometric  Investigations  on  the  Precipitation  of 
Proteins.  Gixo  Galeotti  ( Zeilsch .  physiol.  Chem.,  1912,  78, 
421 — 434). — Coagulation  produced  by  heat  and  by  enzymes  causes 
no  change  of  volume  in  proteins.  There  is,  however,  an  increase  in 
volume  seen  when  egg-albumin  is  precipitated  by  protein -precipi tan ts. 
This  is  maximal  when  ammonium  sulphate  is  used  (a  reversible 
reaction),  medium  in  the  case  of  salts  of  the  heavy  metals,  and 
minimal  in  the  case  of  potassium  ferrocyanide,  phosphotungstic  acid, 
and  tannin.  W.  D.  H. 

General  Chemistry  of  the  Proteins.  IV.  Protein  Scission 
and  Soap-protein  Compounds  Petek  Bona  and  Leonok 
Miciiaelis  ( Biochem .  Zeitsch.,  1912,  41,  165 — 173). — In  following  out 
the  course  of  digestion  of  proteins  by  a  stalagmometric  method  it  was 
observed  that  the  surface  tension  of  liquids  increased  when  the 
solution  of  proteins  was  digested  by  means  of  acids,  whereas  it 
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remained  unchanged  when  the  proteins  were  digested  with  enzymes. 
This  was  found  to  hold  with  all  the  proteins  investigated,  with  the 
exception  of  gelatin,  and  the  fact  indicates  that  certain  products  are 
formed  in  digestion  by  ferments  (possibly  adsorption  compounds) 
which  undergo  further  change  when  treated  with  acids.  It  was  also 
observed  that  blood  diminishes  the  capacity  of  soaps  for  lowering  the 
surface  tension,  the  corpuscles  acting,  in  this  respect,  about  ten  times 
as  powerfully  as  the  serum.  This  also  indicates  the  formation  of 
protein-soap  adsorption  compounds.  A.  similar  action  was  not  found 
in  the  case  of  other  substances,  such  as  amyl  acetate  and  tributyrin, 
which  lower  the  surface  tension  of  water.  S  B.  S. 

Pseudo-globulin.  II.  C.  Haslam  ( Proc .  physiol.  S'oc.,  1912, 
xiii — xiv ;  J.  Physiol .,  44). — Globulin  and  ^-globulin  are  to  be 
regarded  as  distinct  chemical  individuals  ;  they  can  be  separated  by 
fractional  precipitation  with  salts ;  ^-globulin  contains  no  phosphorus, 
globulin  does.  W.  D.  H. 

The  Laws  of  Combination  of  Haemoglobin  with  Oxygen 
and  Carbon  Monoxide.  C.  G.  Douglas,  John  S.  Haldane,  and 
J.  B.  S.  Haldane  ( J .  Physiol .,  1912,  44,  275— 304).— When 
hmmoglobin  (free  or  in  corpuscles)  is  saturated  with  a  mixture  of 
oxygen  and  carbon  monoxide,  the  ratio  of  oxy-  and  carboxy-hsemo- 
globin  is  proportional  to  the  tensions  of  the  two  gases,  and  is  not 
altered  by  the  presence  of  carbon  dioxide  or  reduced  haemoglobin,  by 
slight  changes  in  reaction,  or  by  dilution,  but  is  appreciably  altered  by 
temperature  and  by  light,  and  varies  in  the  haemoglobin  of  different 
individuals  and  species.  In  human  blood,  the  dissociation  curves 
agree  closely  with  Barcroft’s,  but  in  mouse’s  blood  there  are  great 
differences.  When  the  pressures  of  oxygen  and  carbon  monoxide  are 
so  low  that  reduced  haemoglobin  is  present,  the  proportions  of  oxy-, 
carboxy-,  and  reduced  haemoglobin  can  be  calculated  if  the  dissociation 
curves  of  the  two  former  are  known ;  in  consequence  of  the  form 
of  these  curves,  it  follows  that  a  small  proportion  of  oxygen  may 
increase  the  formation  of  carboxyhaemoglobin.  W.  D.  H. 

The  Cataphoreeia  of  Oxyheemoglobin.  Leonor  Michaelis  and 
Heinrich  Davidsohn  ( Biochem .  Zeitsch.,  1912,  41,  102 — 110.  Com¬ 
pare  Abstr.,  1910,  ii,  48). — The  authors  confirm  their  previous 
determinations  of  the  isoelectric  point  of  oxyhaemoglobin  and  show  that 
it  is  not  affected  by  the  presence  of  small  quantities  of  impurities  in 
the  form  of  either  colloids  or  salts.  In  carrying  out  the  experiments 
with  salt  mixtures  of  higher  concentration  (phosphates),  it  was  found 
that  the  isoelectric  zone  was  broadened.  The  isoelectric  point  was  also 
determined  in  mixtures  of  cacodylic  acid  and  its  sodium  salt. 

S.  B.  S. 

Sturine.  Albrecht  Kossel  and  Fr.  Weiss  {Zeitsch.  physiol.  Chem ., 
1912,78,402 — 413). — Sturine  contains  a  repetition  of  the  grouping 
-NH’CHR'CO- ;  it  breaks  down  into  arginine,  histidine,  lysine, 
alanine,  and  leucine,  or  an  isomeride.  Of  the  total  nitrogen,  between 
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67’4  and  66‘7%  is  present  as  arginine,  10'1  to  9%  as  histidine,  7'5  to 
5*5%  as  lysine,  the  numbers  representing  the  maximal  and  minimal 
amounts  possible. 

The  basicity  of  sturine  corresponds  with  24  atoms  of  nitrogen  per 
100  atoms  of  nitrogen  present,  whilst  the  arginine  in  it  is  equivalent 
only  to  17  atoms  ;  histidine  and  lysine  must,  therefore,  be  concerned  in 
the  basicity. 

All  three  hydrogen  atoms  in  the  iminazole  (histidine)  nucleus  of 
sturine  are  free  and  not  concerned  in  the  peptide  formation.  On  treat¬ 
ment  with  nitrous  acid,  a  deaminosturine  is  obtained,  which  contains 
the  same  percentage  of  arginine  and  histidine,  no  lysine,  and  more 
monoamino-acid  than  sturine. 

With  nitric  acid,  a  nitrosturine  is  obtained,  which  forms  nitro- 
arginine  on  hydrolysis. 

On  treatment  with  iV/2-sodium  hydroxide  at  37°  for  some  days  and 
subsequent  hydrolysis,  inactive  amino-acids  are  obtained.  The 
change,  as  Dakin  has  explained  (Abstr.,  1910,  i,  590),  is  due  to 
the  enolisation  of  the  carbonyl  group,  and  its  occurrence  proves  that 
the  acid  carboxyl  groups  were  bound  in  the  molecule  as  suggested  ; 
it  has  become  •  •  •  NH-CH:C(OH)-NH-CR':C(OH)  •  •  •  after 
treatment. 

On  partial  hydrolysis  of  sturine,  protones  are  obtained  containing 
varying  proportions  of  arginine,  histidine,  and  lysine.  E.  F.  A. 

Preparation  of  Secretin.  Henry  H.  Dale  and  Patbick  P. 
Laidlaw  (Proc. physiol.  Soc.,  1912,  xi — xii ;  J.  Physiol .,  44). — Secretin 
can  be  prepared  by  precipitating  it  in  the  form  of  a  mercury  com¬ 
pound  ;  the  mercury  is  removed  by  hydrogen  sulphide,  and  a  very 
active  preparation  is  thus  obtained  when  required  for  use.  It  is 
relatively  free  from  the  depressor  substance.  The  composition  of 
secretin  itself  is  still  unknown.  W.  D.  H. 

A  Synthetic  Action  of  Emulsin.  Emile  Boukquelot  and 
Makc  Bbidel  ( Compt .  rend.,  1912,  154,  1375 — 1378;  J.  Pharm. 
Chim.,  1912,  [vii],  5,  569 — 573). — With  the  object  of  demonstrating 
the  synthetic  action  of  enzymes,  the  authors  have  submitted  an 
alcoholic  solution  of  dextrose  and  saligenin  to  the  action  of  emulsin. 
The  course  of  the  action  was  followed  by  means  of  the  polarimeter, 
the  final  readings  of  which  corresponded  with  that  deduced  for  the 
quantity  of  salicin  expected.  Attempts  to  isolate  salicin  from  the 
reaction  product  were  unsuccesful.  In  its  place  a  non-crystalline 
substance,  [a]D  -  30‘02°,  was  ohtained,  which  scarcely  reduced 
Fehling’s  solution,  and  was  rapidly  hydrolysed  by  emulsin.  It  is 
possibly  /3-ethylglucoside  (Koenigs  and  Knorr,  Abstr.,  1901,  i,  369). 

H.  W. 

The  Supposed  Reversibility  of  the  Hydrolysis  of  Salicin  by 
Enzymes.  Gabbiel  Bertrand  and  Arthur  Compton  (Compt.  rend., 
1912,  154,  1646 — 1648,  Compare  Bourquelot  and  Bridel,  this  vol.,  i, 
522,  and  preceding  abstract ;  Yisser,  Abstr.,  1905,  ii,  577  ;  Tammann, 
Abstr.,  1892,  899). — The  authors  view  with  suspicion  the  experi- 
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mental  proofs  adduced  as  to  the  reversible  nature  of  the  hydrolysis 
of  salicin  by  emulsin. 

In  a  careful  series  of  experiments  in  which  the  amount  of  hydrolysis 
was  determined  by  the  reducing  effect  of  the  dextrose  formed 
(Bertrand,  Abstr.,  1907,  ii,  136),  they  find  that  salicin  in  1%  and  3% 
solutions  at  various  temperatures  is  completely  hydrolysed  in  a 
comparatively  short  time.  Even  if  a  little  salicin  is  introduced  into  a 
solution  of  equimolecular  quantities  of  the  products  of  hydrolysis 
(dextrose  and  saligenin),  the  addition  of  emulsin  causes  hydrolysis  of 
the  salicin.  D.  E.  T. 

Action  of  Emulsin  on  Gentiopicrin  in  Solution  in  Neutral 
Organic  Liquids.  Emile  Boubqvelot  and  Marc  Bridel  ( Compt . 
rend.,  1912,  154,  1259—1261  ;  J.  Pharm.  Chim.,  1912,  [vii],  5, 
534 — 549). — It  has  been  shown  previously  that  the  decomposition  of 
gentiopicrin  or  salicin  by  emulsin  must  take  place  by  direct  contact, 
since  hydrolysis  goes  on  in  alcohol  in  which  emulsin  is  insoluble 
(Abstr.,  1911,  i,  1053;  this  vol.,  i,  522).  It  is  now  shown  that 
gentiopicrin  is  not  hydrolysed  by  emulsin  suspended  in  dry  acetone, 
but  that  hydrolysis  takes  place  slowly  with  acetone  containing  10%  of 
water,  and  more  rapidly  when  larger  proportions  of  water  are  added, 
being  complete  in  thirty-seven  days  when  acetone  containing  40%  of 
water  is  used.  Similarly,  no  hydrolysis  takes  place  in  dry  ethyl 
acetate,  but  complete  hydrolysis  occurs  in  ten  days  when  20%  of  the 
ester  saturated  with  water  is  added,  and  more  rapidly  when  larger 
proportions  of  the  wet  ester  are  employed.  Hydrolysis  also  takes 
place  when  solutions  made  by  macerating  emulsin  in  acetone  con¬ 
taining  at  least  50%  of  water  are  used,  but  not  with  liquids  prepared 
by  macerating  emulsin  in  wet  ethyl  acetate.  T.  A.  H. 

Enzyme  Action.  II.  Hydrolytic  Action  of  Some  Amino- 
acids  and  Polypeptides  on  Certain  Esters.  K.  George  Falk 
and  John  M.  Nelson  (J.  Amer.  Chem.  Soc.,  1912,  34,  828 — 845. 
Compare  this  vol.,  i,  522). — It  is  suggested  that  the  hydrolytic  action 
of  lipase  is  due  to  an  active  protein,  which  is  readily  hydrolysed  in 
aqueous  solution  to  form  lipolytically  inactive  substances.  In  order 
to  test  this  hypothesis,  the  hydrolytic  action  of  various  amino-acids 
and  polypeptides  on  methyl  acetate,  ethyl  butyrate,  and  olive  oil  has 
been  studied. 

The  results  indicate  a  peculiar  selective  character  in  the  action  of 
the  amino-acids  and  polypeptides ;  thus  glycine  exerts  its  greatest 
hydrolytic  action  on  ethyl  butyrate,  and  phenylalanine  on  methyl 
acetate.  This  selective  action  is  suggestive  of  that  of  lipases  from 
different  sources  with  different  esters,  and  it  seems  probable  that 
many  of  these  selective  actions  of  the  lipases  may  be  reproduced 
with  amino-acids  and  polypeptides  of  varying  structure  or  in  presence 
of  other  substances. 

There  is  no  evidence,  however,  that  the  hydrolytic  action  of  lipase 
is  due  to  amino-acids  or  polypeptides,  but  the  specific  groups  in  these 
substances  which  show  this  activity  may  be  also  present  in  the 
proteins,  and  it  is  therefore  considered  probable  that  a  study  of  the 
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decomposition  products,  such  as  amino-acids,  from  preparations  showing 
lipolytic  activity,  or  of  the  more  complex  polypeptides  or  other 
substances  synthesised  from  them,  may  throw  light  on  the  substances 
capable  of  causing  lipolytic  action.  E.  G. 

Enzyme  Action.  Urease :  a  Selective  Enzyme.  Henry 
Edward  Armstrong  and  Edward  Horton  ( Proc .  Roy.  Soc.,  1912, 
B,  85,  109 — 127). — The  enzyme  in  these  experiments  was  prepared 
from  Soja  beans  (compare  Takeuchi,  Abstr.,  1909,  ii,  925),  and 
was  found  to  hydrolyse  carbamide  with  ease.  The  action  of  the 
enzyme  on  the  substituted  carbamides  (methylcarbamide,  s-dimethyl- 
carbamide,  as-dimethylcarbamide,  ethylcarbamide,  s-diethylcarbamide, 
and  on  biuret)  was  tested,  and  the  results  indicate  that  it  is  capable 
of  acting  only  on  carbamide  itself.  It  is,  therefore,  specific  in  effect, 
and  must  correspond  closely  in  structure  with  carbamide. 

The  rate  of  change  is  dependent  to  a  certain  extent  on  the  concen¬ 
tration  of  the  solution  of  carbamide  employed,  since  the  amount  of 
action  in  Mjb -solutions  is  equal  to  that  in  Af-solution,  and  more  than 
twice  as  much  as  in  5I/-solutions. 

The  effects  of  the  products  of  change  were  investigated,  and  it  was 
found  that  the  addition  of  ammonia,  equal  to  one-tenth  of  the  amount 
producible  from  the  carbamide  added,  limited  the  conversion  to  a 
decided  extent.  On  the  other  hand,  ammonium  carbonate  had  a  much 
less  effect,  whilst  carbon  dioxide  increased  the  activity  of  the  enzyme. 
Similar  stimulation  was  obtained  by  the  use  of  glycine.  It  appeared 
conceivable  that  the  ammonia  limited  the  change  either  by  its  action 
as  an  alkali  or  by  promoting  the  destruction  of  the  enzyme,  but  this 
was  shown  by  experiment  not  to  be  the  case. 

The  effect  of  various  salts  and  non-electrolytes  on  hydrolysis  was 
tested,  and  it  was  found  that  whilst  ammonium  chloride  and  dextrose 
have  a  slight  accelerating  action,  potassium  and  sodium  chlorides 
retard  the  change. 

The  process  of  conversion  is  regarded  as  being  one  of  hydration  and 
hydrolysis,  the  hydrolyte  being  the  hydrated  form  of  carbamide, 
C(OH)2(NH2)2.  This  compound  can  give  rise  to  cyanic  acid  if 
deprived  of  ammonia  and  hydrone ;  if  hydrolysed,  it  can  give  rise  to 
orthocarbonic  acid  and  ammonia. 

The  function  of  urease  would  seem  to  be  to  determine  the  change  in 
the  latter  direction ;  in  other  words,  to  condition  the  direct  hydrolysis 
of  Carbamide  and  thereby  prevent  its  reversion  into  cyanate.  The 
repressing  and  stimulating  action  exercised  by  certain  salts  and  non¬ 
electrolytes  can  be  accounted  for  by  assuming  the  enzyme  to  be  a 
feebly  acidic  substance,  and  that  in  order  to  effect  change  it  must 
unite  with  the  feebly  basic  carbamide.  A  more  basic  substance,  such 
as  ammonia,  would  interfere  with  such  union  and  consequently  retard 
change.  Carbon  dioxide  by  fixing  the  ammonia  would  facilitate  the 
action  of  the  enzyme  by  leaving  it  free  to  act  as  hydrolyst. 

H.  B.  H. 

The  Mode  of  Action  of  Phosphatese.  III.  Hans  Euler 
( Biochem .  Ztitsch .,  1912,  41,  215 — 223.  Compare  Abstr.,  1911,  i, 
1057  ;  this  vol.  i,  403). — In  view  of  the  controversy  between  Iwanoff 
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and  Harden  and  Young  as  to  whether  the  synthesis  of  organic 
compounds  of  phosphorus  from  phosphates  by  yeast  can  take  place 
without  fermentation,  the  view  held  by  Iwanoff  as  opposed  to  that 
held  by  Harden  and  Young,  the  author  calls  attention  to  two  facts : 
(1)  Under  the  influence  of  extract  of  dried  yeast,  a  synthesis  of 
dextrose-phosphoric  acid  esters  can  take  place,  provided  that  the 
dextrose  is  first  submitted  to  fermentation  by  yeast ;  (2)  that,  such  a 
synthesis  can  take  place  without  evolution  of  carbon  dioxide.  The 
author  draws  attention  to  the  fact  that  the  various  yeasts  differ 
considerably  with  regard  to  the  amount  of  synthesising  enzyme 
(phosphatese)  which  can  be  extracted  by  maceration.  He  also  replies 
to  criticisms  on  his  work  by  Lebedeff.  S.  B.  S. 

Preparation  of  Nitrohydroxyarylarsinic  Acids.  Farbvverke 
vorm.  Meister,  Lucius  &  Bruning  (D.B.-P.  245536). — \-Chloro- 
2-nilrophenyl-b-arsinic  acid,  colourless  leaflets  decomposing  suddenly 
without  melting,  when  heated,  can  be  prepared  by  nitrating  1-chloro- 
phenyl-4-arsinic  acid  (Abstr.,  1908,  i,  591);  when  gently  warmed 
with  about  five  parts  of  a  solution  of  potassium  hydroxide  (36°  Be),  the 
chlorine  atom  is  replaced  by  hydroxyl,  yielding  the  therapeutically 
valuable  2-nitrophenol-4-arsinic  acid  (Abstr.,  1911,  i,  1056). 

\-Chloro-o-tolyl-i-arsinic  acid ,  needles,  m.p.  180°,  can  be  obtained  from 
o-toluidine-4-arsinic  acid  ( loc .  cit.)  by  decomposing  its  diazonium 
chloride  in  the  presence  of  cuprous  chloride ;  when  nitrated,  it  furnishes 
1-chloro-Q-nitro-o-lolylA-arsinic  acid ,  yellow  needles,  m.  p.  310°,  Avhich  by 
the  action  cf  sodium  hydroxide  is  converted  into  nitro-o-cresol-4-arsinic 
acid.  F.  M.  G.  M. 

Preparation  of  Neutral  Aqueous  Soluble  Derivatives  of 
3  : 3'-Diamino-4  : 4'-dihydroxyarsenobenzene.  Farbwerke  vorm. 
Meister,  Lucius  &  Bruning  (D.B.-P.  245756). — When  3  : 3'-diamino- 
4 : 4'-dihydroxyarsenobeuzene  hydrochloride  (25  parts)  dissolved  in 
250  c.c.  of  water  is  slowly  treated  with  twenty-five  grams  of  formalde- 
hydesulphoxylate  dissolved  in  125  c.c.  of  water  and  after  some  hours 
80  c.c.  of  a  10%  solution  of  sodium  carbonate  added,  a  clear 
yellow  solution  is  formed,  which  when  treated  with  mineral  acid 
furnishes  a  compound  in  the  form  of  a  reddish-yellow  powder  and 
containing  one  acidic  sulphur  group ;  the  sodium  salt  can  be  precipitated 
by  alcohol.  If  in  the  foregoing  reaction  the  formaldehyde  sulphoxylate 
is  added  to  a  suspension  of  the  free  base  and  the  mixture  gently 
warmed  at  60 — 70°,  a  compound  containing  two  acidic  sulphur  groups 
is  formed ;  these  compounds  are  insoluble  in  the  ordinary  organic 
solvents  and  in  acids,  but  dissolve  readily  in  alkali  carbonates  or 
ammonium  hydroxide ;  and  the  solutions  of  their  alkali  salts  have  a 
neutral  reaction.  F.  M.  G.  M. 

Preparation  of  5-Nitro-2-aminophenyl-l-arsinic  Acid. 
Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  243693. 
Compare  Abstr.,  1909,  i,  980;  1910,  i,  148). — 5-Nitro-2-aminophenyl- 
1-arsinic  acid  is  obtained  in  comparatively  good  yield  by  heating 
arsenic  acid  (20  parts)  with  j9-nitroaniline  (70  parts)  at  210°,  with 
removal  of  the  evolved  water  by  distillation  (compare  this  vol.,  i,  61). 

F.  M.  G.  M. 
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Preparation  of  p-  Amino  -  m  -  hydroxyarylarsinic  Acids. 
Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  244166. 
Compare  Abstr.,  1911,  i,  1056). — When  diazotised  solutions  of  3-nitro- 
4-aminoaryl-l-arsinic  acids  are  treated  with  agents  which  combine 
with  mineral  acids  (such  as  sodium  acetate),  the  nitro-group  is 
replaced  by  hydroxyl,  yielding  compounds  which  combine  readily 
with  /3-naphthol,  resorcinol,  8-amino-a-naphthol-5-sulphonic  acid,  and 
1  :  8-dihydroxynaphthalene-4-sul phonic  acid. 

p- Amino-m-hydroxyphenylarsinic  acid ,  a  crystalline  powder,  is  ob¬ 
tained  by  the  cautious  reduction  at  30°  of  the  foregoing  h)  droxyazo- 
/3-naphthol  derivative  with  sodium  hyposulphite  in  alkaline  solution. 
It  is  of  therapeutic  value  ;  the  sodium  salt  forms  glistening  scales  and 
is  readily  soluble  in  water.  F.  M.  G.  M. 

Preparation  of  Aminohydroxy-derivatives  and  Homologues 
of  Arsenobenzenes.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning 
(D.R.-P.  244789  and  244790.  Compare  Abstr.,  1910,  i,  803;  1911,  i, 
594,  1056  ;  preceding  abstract). — When  2-nitro-l-aminoaryl-4-arsinic 
acids  are  diazotised  and  treated  with  acid  withdrawing  agents  (such  as 
sodium  acetate),  the  nitro-group  is  replaced  by  hydroxyl  and  the  so- 
obtained  hydroxydiazonium  compounds  combine  readily  with  resorcinol, 
the  naphthols,  and  the  other  azo-dye  forming  components  ;  the  compound 
from  2-nitro-l-aminophenyl-4-arsinic  acid  and  /3-naphthol  forms 
glistening  coppery  crystals,  and  by  energetic  reduction  furnishes 
4  : 1' -diamino-3  :  3' -dihydroxyarsenobenzene  as  a  yellow  powder.  The 
■second  patent  describes  the  preparation  of  the  foregoing  base  by 
reducing  l-amino-2-hydroxypheny!-4-arsinic  acid  ( loc .  cit .)  with  sodium 
hyposulphite  at  60 — 65°-  F.  M.  G.  M. 

Preparation  of  Carboxylic  Acid  Esters  Containing  Mercury 
and  the  Products  of  tbeir  Hydrolysis.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  245571.  Compare  Trans.,  1907,  91, 
557). — When  the  esters  of  unsaturated  cyclic  carboxylic  acids  are 
treated  with  mercuric  acetate  in  98%  alcohol,  compounds  are  formed 
which  readily  undergo  hydrolysis  and  furnish  the  corresponding  acids 
containing  mercury. 

Mercuric  acetate  (30  parts)  in  98%  alcohol  (20  parts)  was  slowly 
treated  with  ethyl  chaulmoograte  (25  parts)  and  left  during  twenty- 
four  hours,  the  alcohol  was  separated  under  diminished  pressure,  and 
the  product  extracted  from  the  residue  (by  means  of  ether)  as  a 
colourless  oil,  containing  33 — 35%  of  mercury,  which  when  hydrolysed 
with  alcoholic  potassium  hydroxide  furnished  a  mercury  containing 
chaulmoogric  acid.  Ethyl  A1-cyc^ohexenecarboxylate  yielded  a  similar 
compound,  which  was  obtained  in  crystalline  form,  and  on  hydrolysis 
furnished  the  anhydride  of  a  carboxylic  acid  containing  mercury. 

F.  M.  G.  M. 
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Remarks  on  the  Nomenclature  of  Organic  Chemistry. 
Constantin  I.  Istrati  {Bull.  Soc.  chim.,  1912,  [ivj,  11,  565 — 570). — 
An  outline  of  the  principles  on  which  is  based  a  new  system  of 
nomenclature,  with  regard  to  which  a  book  is  shortly  to  be  published 
by  the  author.  W.  G. 

Sodium  Copper  Thiosulphate  and  Acetylene  Cupro 
acetylide.  Kahitibhusan  Bhaduri  {Zeitsch.  anorg.  Chem.,  1912, 
70,  419 — 421). — When  acetylene  is  passed  into  a  solution  of  sodium 
thiosulphate  and  copper  acetate,  a  red  precipitate  is  obtained,  which 
dissolves  in  water,  but  may  be  washed  with  alcohol.  It  forms  a 
brick-red  powder,  which  burns  like  gunpowder  when  heated.  It 
decomposes  slowly  at  33°,  or  in  ten  hours  on  the  water-bath.  The 
red  solution  is  decolorised  by  acids  ;  the  colour  is  restored  on  adding 
alkali  immediately,  but  not  after  a  short  time.  Alkalis,  except 
ammonia,  precipitate  a  brown,  explosive  substance.  The  analysis  of 
the  red  product  agrees  with  the  formula 

5  Na2S20„,  5  Cu2S20„  5  C  u2C2,  C2H2, 1 0  H20. 

C.  H.  D. 

Autoxidation  of  Trichloroethylene.  Ernst  Erdmann  {J.  pr. 
Chem.,  1912,  80,  [ii],  111 — 112). — A  reply  to  Staudinger  (this  vol., 
i,  330).  F.  B. 

Synthesis  of  Compounds  of  the  Nona-  and  Undeca-methylene 
Series.  Julius  von  Braun  and  E.  Danziger  ( Ber .,  1912,  45, 
1970 — 1979). — When  a^-dibromoheptane  is  boiled  with  potassium 
cyanide  in  aqueous  alcoholic  solution  the  nitrile  of  azelaic  acid, 
CN*[CH2]7*CN,  is  obtained  as  a  colourless  liquid,  b.  p.  183°/ll  mm.; 
on  reduction  with  sodium  and  alcohol,  cu-diaminononane  is  formed, 
yielding  a  dibenzoyl  derivative,  m.  p.  121°.  When  this  is  warmed 
with  phosphorus  pentachloride  and  distilled  in  a  vacuum,  ai-dicbloro- 
nonane  is  obtained  ;  this  is  a  colourless  liquid  of  pleasant  odour,  b.  p. 
138 — 139°/17  mm.  The  residue  of  the  distillation  contains  the 
chlorinated  amide ,  Cl'[CH2]9’NHBz,  the  crystals  of  which  have 
m.  p.  75°.  On  heating  with  hydrochloric  acid,  chlorononylamine 
hydrochlwide  is  obtained  as  a  syrup.  The  platinichloride  is  egg- 
yellow  in  colour;  it  blackens  at  177°,  decomp.  193 — 195°. 

When  chloromethyl  ether  is  added  slowly  to  a  cooled  mixture  of 
a^-dibromoheptane  and  magnesium,  ai-dimethoxy nonane  is  obtained 
in  good  yield,  together  with  other  products;  it  has  b.  p.  114 — 115°/ 
10  mm.  When  warmed  with  fuming  hydrobromic  acid  at  100°, 
ai-dibromononane  is  obtained,  m.  p.  154 — 155°/10  mm. 

The  dibromononane  leads  in  a  similar  manner  to  nonane-cu-di- 
carboxylonitrile,  CN*[CH2]9’CN,  a  transparent,  odourless  liquid, 
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b.  p.  195 — 198°/12  mm.,  which  is  converted  into  nonane-cu- 
dicarboxylic  acid,  m.  p.  109°,  on  hydi’olysis  identical  with  that 
described  by  Walker  and  Lumsden  (Trans.,  1901,  79,  11  94). 

On  reduction  of  the  nitrile,  the  hydrochloride  of  a K-diaminoundecane 
is  obtained  in  colourless  crystals,  m.  p.  254 — 255°.  The  platini- 
chloride  is  orange-yellow,  blackens  at  200°,  decomp.  221°.  The 
benzoyl  derivative  of  the  diamine  has  m.  p.  112°. 

aX-Dichloroundecane  is  a  transparent  liquid,  b.  p.  156  — 158°/16  mm. 

X-Chloroundecylbenzamide  has  m.  p.  64 — 66°. 

a X-Di-iodoundecane,  obtained  on  heating  the  dichloro-derivative 
with  sodium  iodide,  has  b.  p.  200 — 208°/15  mm.  It  reacts  with 
sodium  phenoxide  readily  to  form  aX-diphenoxyundecane, 
OPh-[CH2]n*OPh, 

m.  p.  52°. 

Of  the  twelve  homologous  diphenyl  ethers,  those  with  an  uneven 
number  of  carbon  atoms  have  a  lower  melting  point  than  those  with 
an  even  number  of  carbon  atoms. 

aX-Dimethoxy undecane  has  b.  p.  128 — 135°/12  mm.;  it  is  converted 
on  heating  with  hydrogen  bromide  into  a X-dibromoundecane,  b.  p. 
170—175°/15  mm. 

When  either  dibromo-  or  di-iodo-undeeane  is  condensed  with 
potassium  cyanide,  the  nitrile  formed,  b.  p.  210 — 215716  mm.,  yields 
brassylic  acid  on  hydrolysis.  E.  F.  A. 

Dehydration  of  Alcohols  by  means  of  Sulphonic  Acids  and 
the  Influence  of  Phenols  on  this  Reaction.  Henri  Wuyts  {Bull. 
Soc.  chim.  Bely.,  1912,  26,  304 — 309). — tert.- Butyl  or  tert.- amyl 
alcohols  when  heated  with  one-twentieth  to  one-sixtietli  of  their  weight 
of  toluene-4-sulphonic  acid  are  converted  into  isobutylene  or  /3-ethyl- 
A^-butylene. 

isoPropyl  andt  sec. -butyl  alcohols  react  less  readily  at  their  boiling 
point,  but  at  a  higher  temperature,  or  when  the  proportion  of  the 
catalyst  is  increased  to  an  equimolecular  amount,  they  react  quite 
smoothly  and  are  converted  into  hydrocarbons. 

sec.-Octyl  alcohol  is  dehydrated  at  its  boiling  point ;  cycZohexanol 
requires  an  elevated  temperature;  menthol  is  dehydrated  by  simple 
boiling  with  the  sulphonic  acid. 

Toluene-4-sulphonic  acid  is  decomposed  when  heated  by  itself  at  155°, 
but  in  presence  of  sufficient  alcohol  (cycfohexanol)  no  decomposition  at 
this  temperature  was  observed.  The  addition  of  a  small  quantity  of 
phenol  greatly  facilitates  the  dehydration  of  the  alcohol.  The  yield  of 
hydrocarbon  is,  however,  less  than  the  theoretical  quantity,  and  when 
a  considerable  proportion  of  phenol  is  added,  homologues  of  phenol  are 
obtained.  Thus  cyciohexylphenol  has  m.  p.  128°. 

On  heating  phenol  with  /3-methyl-A^-butylene  and  toluene-4-sulphonic 
acid  in  a  sealed  tube  at  100°,  Osrf.-amylphenol  is  obtained.  E.  F.  A. 

Some  Unsaturated  Internal  Ethers.  J.  W.  le  Heux  ( Proc .  K. 
Akad.  Wetensch.  Amsterdam ,  1912,  15,  19 — 21). — Divinyl  glycol 
(Griner,  Abstr.,  1893,  i,  240)  reacts  with  acetyl  chloride  to  form  a 
chloroacetin,  b.  p.  84 — 887I8  mm.,  which  is  converted  by  concentrated, 
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aqueous  sodium  hydroxide  into  s -divinyleth  lent  oxide, , 

L/iJ.  Ux±.Oxl2 

b.  p.  108 — 109°,  D15  (V8834,  n]?  1 '44942.  The  oxide  is  a  mobile  liquid 
having  the  pungent  odour  of  allyl  compounds,  resinifies  in  the  presence 
of  air  and  alkalis,  regenerates  the  glycol  by  treatment  with  warm 
water,  and  absorbs  hydrogen  chloride.  The  ring  is  easily  ruptured, 
since  the  oxide  and  allylamine  yield  a  molecular  additive  compound , 
m.  p.  37'5°. 

Equal  molecular  quantities  of  hypochlorous  acid  and  isoprene  react 
at  0°  to  form  a  compound.  C5H90C1,  b.  p.  142 — 145°,  which  is  converted 
by  aqueous  sodium  hydroxide  into  a  substance,  b.  p.  80 — 82°,  the 
constitution  of  which  is  not  yet  decided.  C.  S. 

Chemical  Individuality  in  the  Pinacone  Series.  Maurice 
Delacre  {Bull.  Soc.  chim.  Belg.,  1912,  26,  227 — 236). — A  resume 
(compare  Abstr.,  1911,  i,  32,  102,  347,  939).  E.  F.  A. 

Mechanism  of  the  Hell-Volhard  Reaction.  Ossian  Aschan 
(Ber.,  1912,  45,  1913 — 1919). — The  bromination  of  carboxylic  acids  at 
the  a-carbon  atom  is  rendered  explicable  if  the  following  changes 

Br-, 

occur  :  R-CH2-C02-H  ->  CHR:C(OH)2  -- >  CHRBr-CBr(OH)2  — > 
CHRBr*C02H  +  HBr.  The  theory  can  be  tested  by  brominatiog  an 
acid  chloride  ;  in  this  case  an  additive  compound,  CHRBr'CCIBr'OH, 
would  be  formed,  which  should  yield  a  mixture  of  brominated  acid 
chloride  and  brominated  acid  bromide  (the  latter  predominating)  by 
loss  of  hydrogen  bromide  and  hydrogen  chloride. 

[With  Erik  Falck.] — The  theory  has  been  tested  and  fully  sub¬ 
stantiated  by  the  bromination  of  acetyl  chloride,  propionyl  chloride, 
valeryl  chloride,  stearyl  chloride,  succinyl  chloride,  and  camphoryl 
chloride  ;  in  all  cases  the  acid  evolved  is  a  mixture  of  hydrogen  chloride 
and  hydrogen  bromide,  the  former  being  in  excess. 

Chloroacetyl  chloride  is  scarcely  attacked  by  bromine  even  at  150°. 

C.  S. 

Hydrolysis  of  Esters  of  Substituted  Aliphatic  Acids. 
W.  A.  Drushel  ( Amer .  J.  Sci.,  1912,  [iv],  34,  69 — 74). — The  rates  of 
hydrolysis  of  ethyl  a-  and  /3-monochloropropionates  and  of  ethyl  a-  and 
/3-monobromopropionates  in  A/10-hydrochloric  and  hydrobromic  acid 
solution  and  in  aqueous  solution  have  been  measured.  Ethyl  aa-dibromo- 
propionate  was  found  to  be  too  sparingly  soluble  in  water  to  permit 
similar  determinations. 

In  the  presence  of  A/lO-hydroehloric  or  hydrobromic  acid  at 
temperatures  not  exceeding  35°,  the  ethyl  esters  of  halogen  substituted 
propionic  acids  decompose  almost  quantitatively  according  to  the 
equation:  U2H4X*C02Et  +  II20 — ^02H4X*C02H  +  EtOH.  Below  35° 
the  halogen  substituted  propionic  acids  decompose  very  slowly  according 
to  the  equation  C2H4X*C02H  +  H20— >HX  +  0H-C2H4*C02H.  When 
decomposition  takes  place  in  this  direction,  the  /3-position  of  the 
halogen  favours  the  reaction. 

The  velocity  of  hydrolysis  of  the  ethyl  esters  of  halogen  substituted 
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propionic  acids  is  much  less  than  that  of  ethyl  propionate  in  the  presence 
of  added  catalysing  acid,  but  much  greater  than  when  no  catalyst 
is  added.  Esters  with  the  halogen  in  the  a-portion  hydrolyse  more 
rapidly  than  those  with  the  halogen  in  the  /3-position  when  hydrolysis 
is  carried  out  in  the  presence  of  added  catalysing  acid  ;  the  same  is 
true  when  the  hydrolysis  is  made  in  the  absence  of  added  catalysing 
acid  if  corrections  are  applied  for  the  halogen  acids  set  free  by  the 
hydrolysis  of  the  halogen  substituted  propionic  acids. 

Ethyl  fi-chloropropionate,  b.  p.  162°,  and  ethyl  /3- bro mopropiona t e , 
b.  p.  85°/25  mm.,  were  prepared  by  the  action  of  the  corresponding 
halogen  on  a  solution  of  ethyl  /3-iodopropionate  in  chloroform. 

Ethyl  aa-dibromopropionate  had  b.  p.  102 — 103°/38  mm.  H.  W. 

Crystallisation  of  Sodium  Palmitate.  Albert  Reychler 
{Bull.  Soc.  chim.  Belg.,  1912,  26,  193—198). — As  the  concentration  of 
sodium  palmitate  solutions  is  increased,  the  temperature  at  which 
crystallisation  begins  becomes  progressively  higher.  Separation  of 
the  salt  takes  place  almost  completely  within  a  small  range  of  tempera¬ 
ture.  In  solutions  of  0‘05  to  0  025  A,  which  are  limpid  when  warm, 
acicular  crystals  are  formed  at  47 — 45°,  and  there  is  a  free  separation  at 
43 — 42°.  Solutions  of  0‘02A  become  cloudy  at  45°,  and  deposit  crystals 
at  42'5°,  which  separate  freely  at  40  5°.  In  more  dilute  solutions  the 
liquids  are  opalescent  at  high  temperatures  and  become  iridescent  at 
about  50°  ;  very  small  crystals  are  formed  between  40°  and  36°.  Still 
weaker  solutions  form  granulations  which  separate  as  a  crystalline 
deposit. 

These  results  have  been  confirmed  by  determinations  of  the  electrical 
conductivity  of  the  solutions  during  cooling.  The  temperature  at 
which  crystallisation  begins  is  indicated  by  a  marked  fall  in  the  con¬ 
ductivity.  The  more  dilute  the  solution,  the  lower  is  the  temperature 
at  which  this  fall  is  observed. 

The  curves  connecting  temperature  and  conductivity  all  show  a 
marked  confluence  at  the  lower  temperatures,  indicating  that  the 
mother  liquors  have  the  same  composition  after  crystallisation. 

Similar  curves  drawn  for  sodium  oleate  show  no  gradual  decrease. 

The  molecular  conductivities  of  sodium  palmitate  are  very  small,  and 
it  is  deduced  that  such  soap  solutions,  particularly  when  not  too  dilute 
or  warm,  constitute  colloidal  media.  E.  F.  A. 

Glycerides  of  Patty  Acida.  III.  Heptadecoic  Acid  and  its 
Triglyceride.  Alois  Bomer  and  R.  Limprich  ( Zeitsch .  JVahr. 
Genussm .,  1912,  23,  641 — 653.  Compare  Abstr.,  1907,  i,  830  ;  1909, 
i,  284). — With  regard  to  the  question  as  to  the  occurrence  of  certain 
glycerides  in  various  fats,  the  authors  have  prepared,  for  the  purpose 
of  comparison,  specimens  of  heptadecoic  acid  and  its  glyceride.  The 
method  employed  for  the  synthetic  preparation  of  the  acid  was  that 
described  by  Krafft  (Abstr.,  1880,  34).  The  pure  acid  crystallised 
from  ether  in  the  form  of  rhombic  plates,  m.  p.  60-5°,  b.  p.  143'6°  in  a 
vacuum  (absolute).  One  hundred  c.c.  of  absolute  alcohol  dissolved 
1  *15  grams  of  the  acid  at  0°,  and  3-48  grams  at  15°.  The  zinc  salt  of 
the  acid  was  practically  insoluble  in  alcohol  at  15°.  The  triglyceride 
of  heptadecoic  acid  was  also  prepared,  and  found  to  have  m.  p.  62-7°. 
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One  hundred  c.c.  of  anhydrous  ether  dissolved  0'0288  gram  of  the 
glyceride  at  0°,  and  0-322  gram  at  15°.  Fine  needle-shaped  crystals  of 
the  glyceride  were  deposited  from  the  ethereal  solution.  W.  P.  S. 

Oil  of  Wallflower  Seeds.  Hermann  Matthes  and  W.  Boltze 
(Arch.  Pharrn.,  1912,  250,  211 — 230). — The  oil  extracted  by  ether 
from  wallflower  seeds  has  a  green  colour  changing  to  brown  after  long 
keeping,  and  contains  0  027%  of  ethereal  oil  (b.  p.  120 — 125°/15  mm., 
D15  0-9034,  nf?  T692,  [a]D  —12-73°,  iodine  number  179-40).  The 
residual  cheiranthus  oil  has  D15  0*9240,  1-4690,  acid  number  1T50, 

saponification  number  180-30,  ester  number  168-80,  iodine  number 
124*53,  Hehner  number  95-66,  Reichert-Meissl  number  0  33,  and 
Polenske  number  T4.  It  is  classified  as  a  drying  oil. 

After  hydrolysis  with  alcoholic  potassium  hydroxide  and  subsequent 
neutralisation  with  acetic  acid,  the  oil  is  treated  with  aqueous  lead 
acetate  and  benzene  according  to  Farnsteiner’s  method  for  the 
separation  of  the  fatty  acids.  The  solid  fatty  acids  obtained  from 
hydrolysed  oil  of  wallflower  seeds  consist  of  5%  of  linolenic  acid,  30% 
of  linoleic  acid,  and  65%  of  a  new  unsaturated  acid,  cheiranthic  acid, 
C17H33*C02H,  m.  p.  30°,  b.  p.  240— 245°/12  mm.,  <  T4536,  iodine 
number  71T6,  which  is  optically  inactive.  Cheiranthic  acid  is  converted 
by  nitrous  acid  into  an  isomeride ,  m.  p.  51 — -52°,  P4520,  and  is 

oxidised  by  alkaline  potassium  permanganate  at  0°,  and  finally  at 
the  b.  p.,  yielding  a  dihydroxy-acid,  C17H33(0H)2,C02H,  m.  118°, 
<  1-4570. 

From  the  unsaponifiable  constituents  of  the  oil,  a  phytosterol, 
C27H460,H20,  has  been  isolated,  which  crystallises  in  colourless  plates, 
and  has  m.  p.  136°,  [a]D  —  31-78°,  iodine  number  77-14;  it  forms 
an  acetate,  m.  p.  128 — 129°,  benzoate,  m.  p.  142°,  and  propionate, 
m.  p.  108°.  C.  S. 

Direct  Preparation  of  Organic  Per-Acids.  Jon.  D’Ans  and 
W.  Frey  ( Ber .,  1912,  45,  1845 — 1852). — The  reaction  between  organic 
per-acids  and  water  is  a  reversible  one,  and  can  be  represented  as 
RCOOOH  +  H20  -t— ^  RC02H  +  H202.  The  reverse  reaction  has  been 
overlooked  (Clover  and  Richmond,  Abstr.,  1903,  i,  396),  probably  on 
account  of  its  slowness,  but  it  is  now  shown  that  the  necessary 
catalytic  effect  can  be  supplied  by  sulphuric  acid  or  nitric  acid  (or  less 
well  by  hydrofluoric  and  phosphoric  acids,  and  some  salts).  Equili¬ 
brium  is  then  practically  attained  in  twelve  to  sixteen  hours,  and  even 
in  two  hours  for  formic  acid.  For  equimolecular  mixtures  of  the 
various  acids  with  hydrogen  peroxide,  it  is  found  that  when  equilibrium 
is  attained,  61%  of  the  formic  acid,  68%  of  the  acetic  acid,  and  68%  of 
the  propionic  acid  are  converted  into  the  corresponding  per-acids. 
The  reaction  product  can  be  distilled  under  reduced  pressure,  but  it  is 
difficult  to  obtain  the  pure  per-acids  in  this  way. 

To  obtain  the  free  per-acids  it  is  better  to  start  with  the  acid 
anhydride,  which  reacts  quantitatively  with  hydrogen  peroxide  accord¬ 
ing  to  the  equation  :  (RCO)20  +  H202  =  R'COOOH  +  R’CO'OH.  The 
addition  of  sulphuric  acid  (preferably  more  than  is  necessary  for  the 
mere  catalytic  effect),  together  with  another  molecule  of  hydrogen 
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peroxide,  gives  a  mixture  which  by  distillation  yields  a  highly  concen¬ 
trated  solution,  from  which  the  per-acid  can  be  separated  by  freezing-out 
and  centrifugalising. 

Per-acetic  acid  (compare  D’Ans  and  Friederich,  this  voh,  ii,  151)  is 
obtained  by  adding  cautiously  (with  cooling)  a  molecular  quantity  of 
hydrogen  peroxide  to  one  of  acetic  anhydride ;  the  reaction  may  be 
violent.  Sulphuric  acid  (1%  calculated  on  Ac20  +  2H200)  and  a 
second  molecular  quantity  of  hydrogen  peroxide  are  then  added,  and 
the  mixture  left  for  twelve  hours.  On  distillation  at  10 — 20  mm. 
pressure  (20 — 30°),  a  liquid  is  obtained  .containing  78%  of  peracetic 
acid  ;  if  a  larger  quantity  of  sulphuric  acid  is  used  in  the  preparation, 
the  percentage  of  per-acetic  acid  in  the  distillate  may  rise  even 
above  90.  The  acid  is  a  pungent  and  extremely  explosive  liquid, 
m.  p.  +  0'1°  ;  it  explodes  violently  when  warmed  slowly  to  approxi¬ 
mately  110°,  near  which  temperature  its  b.  p.  lies;  it  keeps  well  in 
aqueous  solution,  but  acids,  alkalis,  and  salts  hasten  its  hydrolysis 
to  acetic  acid  and  hydrogen  peroxide ;  it  is  a  powerful  oxidising 
agent,  and  attacks  the  skin. 

Perpropionic  acid  can  be  prepared  in  an  analogous  manner.  Using 
1%  of  sulphuric  acid  as  catalyst,  the  distillate  contains  78%  of  perpro¬ 
pionic  acid,  whilst  with  17*56%  of  sulphuric  acid  the  distillate  contains 
89*35%  of  per-acid.  The  properties  of  the  acid  are  similar  to  those  of 
per-acetic  acid  ;  it  has  m.  p.  -  13 '5°. 

Butyric  anhydride  is  miscible  only  with  difficulty  with  hydrogen 
peroxide;  the  reaction,  however,  occurs  readily,  and  a  distillate  can  be 
obtained  containing  9T2%  of  perbutyric  acid  (using  18*7%  of  sulphuric 
acid).  The  acid  could  not  be  obtained  purer  than  95*4%,  when  it  had 
m.  p.  -10'5°  Unlike  the  two  previous  acids,  a  dilute  solution  of 
perbutyric  acid  can  be  concentrated  by  keeping  over  anhydrous 
sodium  sulphate. 

Performic  acid  could  only  be  obtained  as  a  distillate  containing  48% 
of  the  substance  ;  it  is  not  stable  at  room  temperature,  and  forms 
carbon  dioxide ;  also  it  is  rapidly  hydrolysed  in  aqueous  solution. 

An  even  simpler  method  for  the  preparation  of  organic  per-acids 
consists  in  the  action  of  hydrogen  peroxide  on  the  cooled  mixture  of 
anhydride  with  boric  acid,  according  to  the  equation:  B(OAc)3  + 
3H202  =  3Ac02H  +  B(OH)3.  The  per-acid  is  distilled  off  under  reduced 
pressure ;  the  yields  are  excellent,  but  the  mixed  acid  anhydride  is 
often  difficult  of  preparation  in  a  pure  state. 

Per-acetic  acid  is  also  formed  in  the  action  of  hydrogen  peroxide  on 
keten,  but  it  reacts  immediately  with  more  keten,  giving  as  final 
product,  diacetyl  peroxide,  the  reactions  being  CH2ICO  +  H202  = 
CHg-CO-OOH  ;  CHg-CO-OOH  +  CH2:C0  =  (CH3*C0)202.  D.  F.  T. 

Syntheses  by  means  of  Mixed  Organo-metallic  Derivatives 
of  Zinc.  a-Ethoxydialkylacetic  Acids.  Edmond  E.  Blaise  and 
L.  Picard  (Bull.  Soc.  chim.,  1912,  [iv],  11,  587 — 590.  Compare  this 
vol.,  i,  232,  410). — Ethyl  dichloroglycollate  condenses  with  mixed 
organo-zinc  derivatives,  giving  ethyl  ethoxydialkylacetates  according  to 
the  equation  : 

0EfCCl2-C02Et  +  2R-Zn-I  =  Znl2  +  ZnCl2  +  0Et*CR2*C02Et. 
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The  condensation  is  effected  at  0°  in  benzene  solution,  the  ethyl 
dichlorogly collate  being  added  gradually  to  the  zinc  alkyl  iodide.  The 
whole  is  left  for  two  hours  and  is  then  treated  with  water,  and  the 
benzene  solution  separated,  dried  over  anhydrous  sodium  sulphate,  and 
the  benzene  driven  off  under  reduced  pressure. 

Ethyl  a-ethoxy\sobutyrate,  0Et*CMe2*C02Et,  so  prepared  is  a  colour¬ 
less  liquid,  b.  p.  54°/i2'5  mm.  On  saponification  with  alcoholic  potass¬ 
ium  hydroxide,  it  yields  the  acid,  C6H1203,  b.  p.  99°/14  mm.,  of  which 
the  sodium,  calcium,  and  copper  salts  have  been  prepared.  The  ester 
reacts  with  magnesium  aniline  bromide,  giving  the  anilide , 
OEt-CMe2-CONHPh, 

b.  p.  190°/12  mm.  The  a-naphthylamide,  m.  p.  74°,  is  similarly 
prepared. 

Ethyl  a-elhoxy-a-ethylbutyrate,  0Et*CEt2,C02Et,  as  prepared  by  the 
general  method,  is  a  colourless  liquid,  b.  p.  82°/14  mm.,  which,  on 
saponification,  gives  the  acid,  C8H1603,  b.  p.  112‘5°/13  mm.  From  it 
the  sodium,  calcium,  and  copper  salts  have  been  prepared.  On  boiling 
with  aniline  the  acid  does  not  yield  an  anilide,  but  an  aniline  salt, 
C8H1603,NH2Pb,  in.  p.  101°.  W.  G. 

Reduction  of  Hydroxy  methylene  Compounds.  Arthur  Kotz 
and  Ernst  Schaeffer  (Ber.,  1912,  45,  1952—1954). — Ethyl  hydroxy- 
methyleneacetoacetate,  ethyl  ethoxymethyleneacetoacetate,  2-hydroxy- 
methylenec?/c£ohexanone,  4-hydroxymethylene-l-methylc?/c£ohexan-3- 
one,  3-hydroxymethylene-l-methylcyc£ohexan-2-one,  2-hydroxymethyl - 
ene-l-methyl-4-isopropyl(u/cZohexan-3-one,  and  the  chloride  of  hydroxy- 
methylenecamphor  have  been  reduced  by  hydrogen  and  palladium  by 
the  Paal-Skita  method.  In  each  case  the  hydroxymethylene  group  is 
reduced  to  the  methyl  group,  and  two  molecular  proportions  of 
hydrogen  are  absorbed.  C.  S. 

The  Walden  Rearrangement.  Bror  Holmberg  (Ber.,  1912,  45, 
1713 — 1715). — The  kinetics  of  the  hydrolysis  of  £-bromosuccinic  acid 
after  exactly  neutralising  the  acid  with  sodium  hydroxide  have  been 
studied  by  measuring  the  change  in  rotation,  the  increase  in  acidity, 
and  the  bromine  liberated.  From  the  results  the  conclusion  is  drawn 
that  the  first  change  is  the  decomposition  of  the  ^-bromopropionic  acid 
ion  into  bromine  and  propiolactonecarboxylic  acid  ions,  the  latter  being 
dextrorotatory.  The  lactone  is  only  slowly  hydrolysed  to  malic  acid  ; 
but  as  the  latter  is  formed,  it  acts  as  a  catalyst  to  accelerate  this 
change.  The  malic  acid  acts  also  to  retard  the  formation  of  the 
lactone  from  unchanged  bromosuccinic  acid. 

The  Walden  change  is  represented  :  ^-bromosuccinic  acid  — >-  cZ-malic 
lactone  — >•  cJ-malio  acid.  E.  F.  A. 

Experiments  in  the  C5  Series.  1.  Preparation  of  Ether 
Lactones  and  Butyleneoxidecarboxylic  Acid  Esters.  2.  A 
New  Case  of  Alteration  of  Configuration  (Walden  Rearrange¬ 
ment)  in  Inactive  Compounds  with  Several  Asymmetric 
Carbon  Atoms.  Hermann  Leuchs,  Michele  Gina,  and  Joseph  F. 
Brewster  (Ber.,  1912,  45,  1960 — 1969.  Compare  Abstr.,  1909, 
i,  361). — By  the  action  of  sodium  ethoxide  or  sodium  methoxide 
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on  8-chloro-y-valerolactone,  8- ethoxy-  and  S-methoxy-y-valerolactones, 
CIS  *CH 

OR*CH2'CH<^  _ i  2,  are  obtained.  In  addition,  isomeric  sub- 

^  U  IjU 


stances  of  much  lower  boiling  point  and  a  strong  ethereal  odour  are 
formed.  They  are  butylene  oxide  derivatives,  produced  by  the 
opening  of  the  ring  to  CH2Cl*CH(0H)*CH2'CH2’C02Me,  and  sub¬ 
sequent  elimination  of  hydrogen  chloride  to 
CH 

(!)J>CH*CH2*CH2-C02Me. 


By  the  action  of  dilute  hydrogen  chloride,  the  butylene  oxide  is 
readily  reconverted  into  the  chlorovalerolaetone. 

Traube  and  Lehmann  (Abstr.,  1901,  i,  501)  have  shown  that 
on  chlorination  of  ethyl  8-chloro-y-valerolactone-a-carboxylate  a  solid 
and  an  oily  chloro-derivative  are  obtained.  These  were  regarded  as 
isomerides,  which  is  now  proved  by  analysis.  They  have  been  con¬ 
verted  into  y-bydroxyproline  through  the  a8-dichloro-y-valerolactones, 
with  the  result,  however,  that  in  both  cases  a  mixture  of  a-  and 
/3-hydroxyprolines  was  obtained  having  the  two  isomerides  in  the 
proportion  3  :  2.  By  the  substitution,  a  partial  Walden  rearrange- 

d-d 
Id 

analogous  to  the  rearrangement  in  the  case  of  dibromo-  and  isodibromo- 
succinie  acid  when  boiled  with  water. 

&-Methoxy-y-valerolactone  has  b.  p.  120 — 125°/12  mm. ;  the  correspond¬ 
ing  8-hydroxy-derivative  has  b.  p.  122 — 123°/12  mm.,  D19  1T13  ;  it 
has  only  a  faint  odour. 

Methyl  afi-butyleneoxide-h-carboxylate  is  a  mobile  liquid,  b.  p.  83 — 85°/ 
14  mm.,  D19  1‘069,  and  has  an  ethereal,  melon-like  odour. 

8- Ethoxy -y-valerolaclone  has  b.  p.  123 — 124°/14  mm. 

Ethyl  afi-bulyleneoxide-8-carboxylate  has  b.  p.  92 — 94°/18  mm., 
194 — 196°/760  mm.,  and  resembles  the  methyl  isomeride. 

Amyl  a^-butyleneoxide-8-carboxylate  has  b.  p.  120 — 121°/10  mm., 
D19  1’02.  The  odour  is  not  strong;  when  treated  with  hydrochloric 
acid,  the  odour  of  amyl  alcohol  is  at  once  perceived. 

ah-Dichloro-y-valerolactone  is  a  thick,  colourless  oil,  b.  p.  159 — 161° 
(corr.),  D19  1-422  E.  F.  A. 


ment  takes  place,  the  system  f 


^  becoming  an(l  (S  This  is 


Turkey  Red  Oil:  New  Derivatives  of  Ricinoleic  Acid.  M. 
Tschilikin  (J.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  515 — 526). — 
Although,  under  some  conditions,  the  action  of  sulphuric  acid  on 
ricinoleic  acid  (compare  Griin,  Abstr.,  1907,  i,  111)  results  in  consider¬ 
able  diminution  in  the  extent  of  unsaturation,  the  author  finds  that  no 
such  diminution  is  produced  by  the  action  of  dry  hydrogen  chloride 
on  ricinoleic  and  oleic  acids. 

In  presence  of  formaldehyde,  however,  which  is  capable  of  reacting 
in  the  form  CH2(OH)2  and  of  forming  ethers,  esters,  and  mixed 
ethereal-ester  compounds,  different  results  are  obtained,  the  formalde¬ 
hyde  condensing  with  the  hydroxyl  of  the  acid.  Thus  the  passage  of 
dry  hydrogen  chloride  through  a  mixture  of  ricinoleic  acid,  formalde¬ 
hyde,  and  alcohol  yields  ethyl  methylenedioxydistearate, 
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CH3*[CH2]5,CH*CH2*CH2,CH(0H)’[CH2]7*C02Et 


CH3-[CH2]5-CH*CH2-CH2-CH(0H)-[CH2]7-C02Et 
a  saponification  number  164‘86  and  an  acid  number  zero.  The  free 
acid  could  not  be  isolated,  its  liberation  being  followed  by  condensa¬ 
tion  of  the  carboxyl  group  of  one  stearic  acid  residue  with  the 
CH(OH)  group  of  the  other,  with  loss  of  water.  Under  other  con¬ 
ditions  it  was  found  possible  to  avoid  the  destruction  of  the  double 
linking,  the  dimethyl  ester, 

CF3-[CH2]5-CH-CH2*CH:CH-[CH2]7-C02Me 

£>CH2 

CH3-[CH2]5-CH-CH2-CH:CH-[CH2]7-C02Me 
with  a  saponification  number  184‘24 — 184'85,  being  obtained, 

T.  H.  P. 

Citrophosphate  Solutions.  Antonio  Quartaroli  ( Atti  R.  Accad. 
Lincei,  1912,  [v],  21,  i,  478 — 479). — A  reply  to  Pratolongo’s  criticisms 
(this  vol.,  i,  412)  on  the  author’s  conclusions  (this  vol.,  i,  238). 

T.  H.  P. 

A  New  Observation  with  Angeli’s  Aldehyde  Reaction. 
Oskar  Baudisch  and  J.  H.  Coert  (Ber.,  1912,  45,  1775 — 1779). — The 
reaction  between  potassium  hyponitrite  and  formaldehyde  takes  place 
with  the  intermediate  formation  of  nitrosomethyl  alcohol,  NOCH2*OH, 
as  witnessed  by  the  momentary  formation  of  a  bluish-green  coloration. 
The  same  should  happen  in  Angeli’s  aldehyde  reaction,  and  to  make 
this  visible  the  Angeli  salt  is  dissolved  in  a  little  water,  methyl  acetate 
in  large  excess  added,  and  the  whole  well  shaken.  The  aqueous 
formaldehyde  solution  is  now  added  ;  the  methyl  acetate  becomes  a  deep 
bluish-green,  the  colour  persisting  for  twenty-five  seconds  (compare 
also  Steinkopf  and  Jurgens,  Abstr.,  1911,  i,  530).  E.  F.  A. 

Action  of  Potassium  Cyanide  on  Formaldehyde.  Karl 
Polstorff  and  Hermann  Meyer  (Ber.,  1912,  45,  1905 — 1912). — 
When  25%  aqueous  potassium  cyanide  and  about  18%  formaldehyde 
are  mixed  slowly  at  0°  and  the  mixture  kept  at  the  ordinary  tempera¬ 
ture  for  twenty-four  hours,  ammonia  is  evolved,  and  the  solution 
contains  glycollic  acid,  iminodiacetic  acid,  and  nitrilotriacetic  acid. 
The  formation  of  these  acetic  acids  is  due  to  the  initial  production  of 
glycollonitrile,  the  presence  of  which  is  proved  by  treating  the  alkaline 
solution,  a  few  minutes  after  mixing,  with  methyl  sulphate,  whereby 
methoxyacetonitrile  (Gauthier,  Abstr.,  1909,  i,  353)  is  obtained. 
During  the  twenty-four  hours’  keeping,  the  glycollonitrile  is  partly 
hydrolysed  to  glycollic  acid  and  partly  converted  into  aminoaceto- 
nitrile ;  the  latter  then  reacts  with  the  former  to  produce,  ultimately, 
iminodiacetic  acid  and  nitrilotriacetic  acid. 

A  good  yield  of  glycollic  acid  can  be  obtained  by  distilling  with 
steam  the  mixture  of  potassium  cyanide  and  formaldehyde  five  to  ten 
minutes  after  mixing.  0.  S. 
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Syntheses  by  means  of  Mixed  Organ  o-metallic  Derivatives 
of  Zinc.  a-Halogenated  Ketones.  Edmond  E.  Blaise  ( Compt . 
rend.,  1912,  155,  46 — 49.  Compare  this  vol.,  i,  232). — Chlorinated 
ketones  cannot  be  prepared  by  the  action  of  a-chlorinated  acid 
chlorides  on  organo-metallic  derivatives  of  zinc,  the  principal  product 
of  this  reaction  being  a  chlorinated  ester  of  a  tertiary  alcohol.  The 
required  result  is,  however,  obtained  by  the  preparation  of  the 
cycfoacetals  and  subsequent  hydrolysis. 


E,*CHCl*CO2'CMe2,C0Cl  +  R'Znl  = 


Me„C— CO 

z  i  i 

o  o 


Me„C— CO 


R-CHC1-C-R' 


^  ^  +H20  =  CMe2(0H)-C02H  +  R-CHCl*C0-R' 


RCHC1-C-R' 

a-Hydroxyisobutyric  acid  when  warmed  on  a  water-bath  with  chloro- 
acetyl  chloride  and  thionyl  chloride  yields  a-chloroacetoxyi&obutyryl 
chloride ,  CH^ChCOg'ClVbyCOC),  b.  p.  97°/12  mm.,  which  gives  an 
anilide,  m.  p.  127-5°.  The  acid  has  m.  p.  75°.  The  acid  chloride 
condenses  with  zinc  w-propyl  iodide,  giving  the  cycloacetal,  C9H]503CJ, 
b.  p.  110’5/12  mm.,  which  on  hydrolysis  with  a  mixture  of  acetic  and 
hydrochloric  acids  gives  a  good  yield  of  chloromethyl  n-propyl  ketone, 
CH2Cl*COPr,  b.  p.  154-5 — 156°  or  58 — 59°/17  mm.  Its  semicarbazone 
has  m.  p.  157°. 

Ethyl  a-chloro-n-propyl  ketone,  CHEtCl’COEt,  b.  p.  53°/17  mm.,  is 
similarly  prepared,  starting  with  aachlorobutoxyisobutyric  acid,  m.  p. 
61 — 62°,  and  condensing  its  chloride,  b.  p.  106°/ 11  mm.,  with  zinc 
ethyl  iodide  and  then  hydrolysing  the  cyclo acetal,  b.  p.  118-5°/12  mm. 
The  above  acid  chloride  gives  an  anilide,  m.  p.  65 — 66°.  W.  G. 


The  Photochemical  Synthesis  of  Carbohydrates  Under  the 
Action  of  Ultra-violet  Rays.  Julius  Stoklasa,  Johann  Sebok, 
and  Wenzel  Zdobnicky  ( Biochem .  Zeitsch.,  1912,  41,  333 — 372). — The 
photochemical  action  by  means  of  which  carbohydrates  are  produced 
from  carbon  dioxide  may,  in  the  view  of  the  authors,  be  represented  by 
the  following  equations,  according  to  which  both  formic  acid  and 
aldehyde  are  formed  as  intermediate  products  : 

(1)  K2C03  +  C02  +  H20  =  2KHC03. 

(2)  2KHCOg  (in  light)  =  K2C03  +  H-C02H  +  0. 

(3)  H-C02H  (in  light)  =  H-CH0  +  0. 

(4)  rcH-CHO=(H-CHOV 

Each  reaction  has  been  studied  separately  by  exposure  of  the  various 
substances  to  ultra-violet  light  in  an  apparatus  which  is  figured  in  the 
text.  The  formaldehyde  polymerises  in  the  presence  of  alkali  to  a 
sugar.  The  reactions,  which  involve  the  setting  free  of  oxygen,  have 
been  studied  in  the  presence  of  nascent  hydrogen  and  ferrous  sulphate, 
which  in  consequence  of  their  reducing  properties  facilitate  the 
reaction.  The  sugars  formed  are  hexoses,  of  which  the  phenyl osazones 
melt  at  204 — 205°.  They  appear  to  consist  of  ketones  and  aldoses, 
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are  optically  inactive,  do  not  ferment  ■with  yeast,  and  are  not 
degraded  by  bacteria  which  assimilate  atmospheric  nitrogen. 

S.  B.  S. 

Inositol  Hexaphosphate.  Angelo  Contardi  ( Gazzetta ,  1912,  42, 
i,  408  —  418.  Compare  Abstr.,  1911,  i,  157,  609). — Inositol  hexa¬ 
phosphate  is  obtained  by  the  action  of  phosphoric  acid,  D  1  *7,  on 
inosite  at  120 — 130°  in  the  absence  of  air.  This  compound  is  probably 
identical  with  that  obtained  from  seeds,  as  the  analysis  of  both  com¬ 
pounds,  when  dried  at  120°  in  hydrogen  under  20  mm.  pressure,  is  the 
same.  The  anomalies  observed  in  titration  are  attributed  to  the 
formation  of  complex  salts.  C.  II.  D. 

Phytin  and  Phosphoric  Acid  Esters  of  Inositol.  It.  J. 
Anderson  (J.  Biol.  Chem.,  1912,  11,  471 — 488). — The  following  salts 
of  phytin  have  been  prepared  :  Tribarium  phytate, 
C6HJ208[Ba(I>C),H.,)2]s, 

is  obtained  pure  as  an  amorphous,  colourless  powder  by  repeatedly 
precipitating  barium  phytate  in  0‘5%  hydrochloric  acid  with  a  like 
volume  of  alcohol. 

Pentabarium  phytate ,  C6H14027P6Ba5,  is  obtained  when  a  solution  of 
tribarium  phytate  in  0’5%  hydrochloric  acid  is  neutralised  with  barium 
hydroxide  and  then  made  faintly  acid  with  acetic  acid  ;  it  is  a  colour¬ 
less,  amorphous  powder. 

Pentabarium  ammonium  phytate ,  C6H12027P6Ba6(NH4)2,  obtained  by 
digesting  the  tribarium  salt  with  dilute  ammonia,  forms  a  heavy, 
colourless,  amorphous  powder  neutral  to  litmus. 

Pentamagnesium  ammonium  phytate,  C6H12027P6Mg5(NH4)2,  is  formed 
on  adding  excess  of  magnesia  mixture  to  phytic  acid  ;  it  is  a  fine 
colourless,  amorphous  powder. 

Tetracupric  dicalcium  phytate,  C6H12027P6Cu4Ca2,  is  obtained  when  a 
slightly  acid  solution  of  calcium  ammonium  phytate  is  precipitated 
with  excess  of  copper  acetate ;  it  constitutes  a  light  blue,  amorphous 
powder. 

Phytin  is  not  decomposed  on  keeping  or  on  heating  to  115°. 

Experiments  made  to  synthesise  phytic  acid  and  inositol  hexa- 
phosphoric  acid  ester  led  only  to  the  tetraphosphoric  acid  ester, 
C6Hf,(OH)A[rO(OH)2J4. 

This  is  conveniently  isolated  by  means  of  its  barium  salt ;  it  is  a  well 
characterised  compound  very  similar  in  appearance  and  reactions  to 
phytic  acid.  By  heating  with  acids,  inositol  and  phosphoric  acid  are 
regenerated.  It  gives;  a  colourless  precipitate  with  ordinary 
molybdate  solution  or  with  excess  of  silver  nitrate.  E.  F.  A. 

The  Higher  Carbohydrates  Derived  from  Dextrose.  L.  H. 
Philippe  (Ann.  Chim.  Phys.,  1912,  [viii],  26,  289 — 418) — A  resume 
(compare  Abstr.,  1909,  i,  136;  1911,  i,  12,  112,  605).  Besides  the 
sugars,  the  alcohols,  lactones,  and  acids  of  the  series  have  been 
studied  in  detail  and  their  physical  properties  established.  Not  one 
of  the  sugars  derived  from  dextrose  is  fermented  by  yeast.  There  is 
no  regular  variation  in  the  physical  properties  with  an  increase  in  the 
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number  of  carbon  atoms,  each  carbohydrate  having  an  individuality  of 
its  own.  E.  F.  A. 

The  Reaction  between  Dextrose  and  Phenylmethylhydr- 
azine.  Carl  Neuberg  ( Ber 1912,  45,  1853). — The  author’s  state¬ 
ment  that  dextrose  does  not  form  an  osazone  with  phenyl  methyl- 
hydrazine  under  the  ordinary  conditions  of  performing  the  test 
(Abstr.,  1905,  i,  90,  etc.)  in  no  wise  disagrees  with  the  statement 
that  reaction  may  occur  under  protracted  digestion  of  the  reagents 
(Buchner  and  Meisenheimer,  this  vol.,  ii,  671).  D.  F.  T. 

The  Physico-chemical  Basis  of  the  Seliwanoff  Leevulose 
Reaction.  Adolf  Jolles  ( Biochem .  Zeitsch.,  1912,  41,  331 — 332). — 
Konigsfeld  (this  vol.,  i,  163)  has  recently  shown  that  dextrose  on 
treatment  with  hydrochloric  acid  yields  the  Seliwanoff  leevulose  reaction 
and  has  ascribed  this  fact  to  the  change  of  dextrose  into  Isevulose. 
The  author  does  not  think  this  explanation  is  sufficient,  for  no  change 
could  be  detected  in  the  rotation  after  such  treatment.  He  also  shows 
that  when  dextrose  is  treated  with  very  dilute  alkalis,  there  is  a 
formation  of  acid  products.  S.  B.  S. 

Sugar  Solutions  and  Lime.  Julius  Weisberg  {Zeitsch.  Ver.  dent. 
Zuckerind.,  1912,  808 — 811). — Ginnecken  has  pointed  out  that  when 
calcium  hydroxide  and  sucrose  solutions  are  mixed  at  80°  there  is  no 
precipitation  of  trisucrate,  but  that  when  the  mixture  is  made  at 
the  ordinary  temperature  there  is  a  loss  in  the  polarisation  due  to 
precipitation  of  trisucrate.  This  fact  is  well  known,  but  it  has  no 
practical  significance,  as  the  separated  juice  after  treatment  of  the 
crude  juice  with  lime  is  not  immediately  filtered,  being  first  saturated 
with  carbon  dioxide  gas.  E.  F.  A. 

Deflocculation  of  Starch.  Giovanni  Malfitano  and  [Mile.]  A. 
Moschkoff  {Bull.  Soc.  chim.,  1912,  [iv],  11,  606 — 612). — The  authors 
consider  that  the  system  water-starch  is  never  a  solution,  but  always  a 
hydrogel  or  a  hydrosol.  By  a  method  of  estimation  by  filtration  they 
arrive  at  the  conclusion  that,  for  a  given  quantity  of  starch,  the  greater 
the  quantity  of  water  used,  the  higher  the  temperature  to  which  the 
system  is  raised  and  the  longer  the  time  of  heating  the  greater  is  the 
number  of  minute  particles  (that  is,  particles  which  persistently  pass 
through  a  fine  filter  paper)  formed  at  the  expense  of  the  larger  ones. 

W.  G. 

Conversion  of  Starch  into  Dextrin  by  X-Rays.  H.  A.  Colwell 
and  S.  Russ  {Proc.  Phys.  Soc.,  London,  1912,  24,  217 — 221;  Le 
Radium,  1912,  9,  230 — 232). — When  starch  solutions  are  exposed  for 
several  hours  to  X-rays  of  moderate  penetrating  power,  the  opacity  and 
viscosity  of  the  solutions  are  markedly  diminished,  and  there  is  a 
partial  conversion  into  soluble  starch  and  dextrin. 

Dextrin  under  similar  conditions  could  not  be  converted  into 
dextrose.  The  effect  is  attributed  to  a  direct  action  on  the  starch 
molecules,  either  by  the  X-rays  or  by  the  secondary  rays  which  they 
produce.  E.  F.  A. 
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Gums  and  Mucilages.  Wolfgang  Schirmer  {Arch.  Pharm., 
1912,  250,  230 — 251). — The  gum  obtained  from  Anogeissus  latifolius 
dissolves  not  quite  completely  in  water,  and  is  very  sparingly  soluble 
in  glacial  acetic  acid  or  96%  alcohol.  It  is  completely  soluble  in 
a  60%  or  80%  solution  of  chloral  hydrate,  more  easily  in  the  former 
than  in  the  latter.  It  yields  mucic  acid  by  oxidation  with  nitric  acid, 
D  115,  and  26-25%  of  pentosan  and  7-64%  of  methyl  pentosan  by 
distillation  with  12%  hydrochloric  acid  at  140 — 150°.  By  hydrolysis 
with  dilute  sulphuric  acid  on  the  water-bath  for  ten  hours,  the 
gum  yields  Z-arabinose  and  cZ-galactose.  The  gum  from  Odina  Wodier 
yields  furfuraldehyde  by  distillation  with  12%  hydrochloric  acid,  mucic 
acid  by  oxidation  with  nitric  acid,  and  cZ-galactose  and  Z-arabinose  by 
hydrolysis  with  dilute  sulphuric  acid. 

Both  of  these  gums,  therefore,  consist  largely  of  arabo-galactans,  but 
in  the  former  the  araban,  in  the  latter  the  galactan,  predominates. 
The  mucilage  obtained  from  the  pith  of  Sassafras  variifolium  is  purified 
by  repeated  maceration  with  water,  decantation,  and  precipitation 
from  the  aqueous  solution  by  alcohol.  The  purified  material  is  a 
white,  light  substance  which  swells,  but  is  insoluble,  in  water;  also 
it  does  not  dissolve  in  other  solvents,  in  dilute  acids  or  alkalis,  or  even 
in  an  80%  solution  of  chloral  hydrate.  By  oxidation  with  nitric  acid, 
it  yields  saccharic  acid,  but  not  mucic  acid,  whilst  by  hydrolysis  with 
dilute  sulphuric  acid,  it  is  converted  into  Z-arabinose  and  dextrose,  the 
former  in  the  larger  quantity. 

The  mucilage  obtained  from  the  roots  of  Althaea  officinalis  is  partly 
soluble  in  water,  insoluble  in  chloral  hydrate  or  ammoniacal  cuprous 
oxide  solution,  and  dissolves  almost  entirely  in  boiling  acids.  The 
mucilage  contains  pentosans  (identified  by  the  formation  of  furfur¬ 
aldehyde),  yields  mucic  acid  and  a  very  little  saccharic  acid  by  oxidation 
with  nitric  acid,  and  is  converted  by  hydrolysis  with  dilute  sulphuric 
acid  mainly  into  dextrose,  galactose  and  a  small  quantity  of  a  pentose 
also  being  formed. 

The  mucilage  obtained  from  the  bark  of  Ulmus  fulva  is  insoluble  in 
most  solvents,  but  dissolves  partly  in  dilute  acids.  It  contains  about 
60%  of  pentosans,  mebhylpentosaus,  and  hexosans,  the  last  yielding 
galactose,  laevulose,  and  dextrose  by  hydrolysis.  C.  S. 

Preparation  of  Large  Crystals  of  Betaine  Periodide. 
Vladimir  Stanek  ( Zeitsch .  Zuckerind.  Bohm,  1912,  36,  577).— A 
betaine  salt  is  kept  in  a  loosely-closed  vessel  containing  10%  potassium 
iodide  in  10%  sulphuric  acid,  potassium  iodide  being  run  in  as  long  as 
the  precipitate  first  formed  dissolves  again.  In  the  course  of  a  week, 
oxidation  has  been  brought  about  by  the  atmosphere,  and  very  large 
crystals  of  the  betaine  periodide  separate  out.  E.  F.  A. 

Compounds  of  Alkali  and  Alkali-earth  Salts  with  Organic 
Bases.  Filippo  Calzolaei  {Atti  R.  Accad.  Lincei,  1912,  [v],  21, 
i,  563 — 569.  Compare  Barbieri  and  Calzolari,  Abstr.,  1911,  i,  184, 
266,  268). — The  following  compounds  of  salts,  mostly  hydrated,  with 
hexamethylenetetramine  have  been  prepared :  LiI,4H2O,C0H12N4 ; 
NaCNS,4H20,C6H12N4  ;  NaC104,H20,C6H12N4 ;  2NH4CNS,C6H12N4  ; 
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2KCNS,CfiH19N4 ;  CaCl9,10H9O,CfiH19N4  ;  CaBr9,10H9O,2aH19N4  : 
CaI2J10H2O,2C6H12N43  Ca(N03)9)3H20,C6H12N4; 

SrC]s,10H9O,2C6HiaN4; 

SrBr2, 1 0H9O,2C6H12N4 ;  Srls,  10H2O,2C6H12N4  ■  Srl2, 1 2H20,4C6H12N4, 
and  Ba(0NS)2,6H9O,2C6H12N4.  All  of  these  salts  are  crystalline,  and 
do  not  deliquesce  in  air.  The  following  compounds  with  caffeine  have 
also  been  prepared:  SrI2,HoO,2C8H10O2N4  •  N’aClO4,C8Hl0O2N4 ; 
2KCNS,C8H10O2N4.  “  “  C.  H.  D. 

Compound  Obtained  by  Treating  Carbamide  with  Form¬ 
aldehyde.  Stefano  Di  Palma  {Boll.  Chim.  Farm .,  1912,  51, 
78 — 79). — The  interaction  of  carbamide  and  formaldehyde  in  aqueous 
solution  yields  the  compound,  C2H602N2  or  C0(NH2)2,CTT20,  as  a 
white,  amorphous,  odourless,  and  tasteless  powder,  which  decomposes 
at  245°.  With  boiling  concentrated  sodium  hydroxide  solution,  it 
yields  ammonia,  and  concentrated  sulphuric  acid  in  the  hot  dissolves  it 
with  formation  of  a  red  coloration  and  evolution  of  gas  ;  with  hot 
dilute  hydrogen  chloride,  it  yields  aldehyde  vapour.  When  suspended 
in  water  and  distilled  in  a  current  of  steam,  it  is  decomposed  into  its 
constituents.  T.  H.  P. 


Cyanamide.  I.  Cyanamide  and  Ethyl  Acetoacetate. 
Adolf  Sonn  {Ber.,  1912,  45,  1958 — 1960.  Compare  Brigl,  this  vol., 
i,  533). — Ethyl  /2-cyanoaminocrotonate  has  been  obtained  by  the 
interaction  of  sodium  cyanamide  and  ethyl  acetoacetate  ;  it  is  unstable, 
decomposing  to  a  pale  yellow  oil. 

With  mercuric  chloride,  a  compound,  (C7H10O2N2)2,HgCl2,  is  obtained 
in  slender,  lustrous  needles,  m.  p.  101°. 

Disodium  cyanamide  and  ethyl  diethylacetoacetate  interact  to  form 
ethyl  isocarbopyrotritarate. 

Monosodium  cyanamide  and  ethyl  diethylacetoacetate  yield  ethyl 


\-cyano-2  :  5 -dimethylpyrrole - 3  :  4 -dicarboxylate,  CIST' 1ST 


CMelOCOjEt 

CMe:C-C02Et 


it  forms  crystals,  m.  p.  166°. 

Cyanamide  salts  readily  interact  with  compounds  containing  acid 
methylene  hydrogen.  E.  F.  A. 


Preparation  of  Ammonia  and  Formic  Acid  from  Calcium 
Cyanamide.  H.  Sulzer  (Zeitsch.  angew.  Chern.,  1912,  25, 
1268 — 1273). — Calcium  cyanamide  reacts  with  carbon  according  to 
the  equation  CaCN2  +  C^  Ca(CN)2,  but  at  the  high  temperature 
required  for  fusion,  very  little  cyanide  is  formed.  The  melting  point 
may  be  lowered  by  addition  of  alkali  salts,  when  the  reaction 
becomes  CaCN2  +  C  +  2NaCl  =  CaCl2  +  2NaCN  or  CaCN2  +  C  + 
lSa2C03  =  CaC03  +  2NaCN.  The  best  results  are  obtained  by  mixing 
one  hundred  parts  of  calcium  cyanamide,  twenty  parts  of  wood 
charcoal,  and  seventy-five  to  ninety  parts  of  anhydrous  sodium 
carbonate,  and  heating  to  whiteness  in  a  closed  iron  crucible  for  fifteen 
to  twenty  minutes. 

The  hydrolysis  of  hydrogen  cyanide  to  ammonia  and  formic  acid 
may  be  utilised  technically  in  the  following  manner.  The  ground 
product  obtained  as  above  is  mixed  with  fifty  to  sixty  times  its 
quantity  of  water,  and  heated  to  17CP  in  an  enamelled  iron  autoclave. 
The  temperature  is  then  raised  to  190°  for  ten  minutes,  after  which 
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the  product  is  distilled.  Ammonia  is  recovered  from  the  distillate,  and 
the  residue  contains  sodium  formate. 

Formic  acid  is  most  conveniently  detected  in  presence  of  hydro¬ 
chloric  acid  by  its  reaction  with  a  mixture  of  potassium  dichromate 
solution  and  concentrated  sulphuric  acid,  when  reduction  occurs, 
yielding  a  green  solution.  C.  H.  D. 


The  Constitution  of  the  Fulminuric  Acids.  V.  Breaking 
Down  of  Furoxandicarboxylamide.  Celso  Ulpiani  (Gazzetta, 
1912,42,  i,  375 — 390). — The  amide  obtained  by  the  action  of  ammonia 
on  the  product  of  nitration  of  ethyl  acetoacetate  (Ulpiani  and  Ber- 
nardini,  Abstr.,  1904,  i,  971  ;  1905,  i,  750:  Wahl,  Abstr.,  1908,  i, 
140)  is  boiled  with  an  excess  of  water,  and  is  converted  into  /2-fulminur- 
amide,  y-  and  ordinary  fulminuric  acids,  and  carbamide. 

/2-Fulminuramide,  C3H402N4,  crystallises  from  water  in  plates, 
m.  p.  175°,  and  is  not  decomposed  by  dilute  acids.  It  does  not  react 
with  ferric  chloride.  It  is  hydrolysed  by  barium  hydroxide,  yielding 
/1-fulminuric  acid,  C3H303N3,  which  is  also  stable,  and  has  m.  p.  196°. 
The  ethyl  ester  has  m.  p.  103 — 104°.  The  miroso-derivative, 
C3H203N3,H20,  explodes  at  1 33°,  and  yields  the  ammonium  salt  of 
oximinocyanoacetic  acid  with  ammonia.  The  formula 

CH-C-C02H 

i  ii  * 

N-O-N 


is  assigned  to  the  acid. 

y-Fulminuric  acid  crystallises  from  water,  m.  p.  247°,  and  does  not 
form  a  nitroso-compound.  The  silver  salt  has  been  analysed.  Barium 
hydroxide  removes  ammonia,  and  a  barium  salt,  C304N2Ba,3H20,  is 


formed,  from  which  A-nilro  -  5  -  ht/droxi/isooxazole, 


_T  DH-C-NOo 
N<  i 


'O— C-OH’ 

m.  p.  125°,  is  obtained  by  means  of  acids.  This  acid  crystallises  with 
H„0,  and  yields  a  diammonium  salt,  CgH§04N4. 

y-Fulminuric  acid  is  thus  regarded  as  A-nitro-5-aminoisooxazole, 

XH’C-NOn 


N< 


O-C'NH 


,  and  a  scheme  is  then  given  for  the  breaking  down  of 


the  original  amide. 


C.  H.  D. 


The  Constitution  of  the  Fulminuric  Acids.  VI.  Liebig’s 
Fulminuric  Acid.  Celso  Ulpiani  ( Gazzetta ,  1912,  42,  i,  390 — 408). 
— The  constitution  of  Liebig’s  fulminuric  acid  is  discussed.  If 
ammonium  fulminurate  is  suspended  in  alcohol,  and  a  stream  of  dry 
hydrogen  chloride  passed  through  it,  nitromalonamide  and  the 
ammonium  salt  of  ethyl  nitromalonate  are  obtained  : 

no2h:c(cn)-co-kh2  — >  no2h:c(conh2)2  — >  No2n*c(co2Et)2. 

[With  Luigi  Bernardini.] — Determinations  of  the  electrical  con¬ 
ductivity  of  fulminuric  acid  in  aqueous  solution  show  that  the  strength 
of  the  acid  approaches  that  of  nitric  acid,  whilst  the  replacement  of 
the  cyano-group  by  the  group  -CONH2,  in  nitromalonamide,  greatly 
diminishes  the  strength.  The  conductivity  of  the  ammonium  salts 
increases  in  the  order  of  the  substituting  groups  :  (C09Et)9,  (CONKLL, 
(CN)(C02Et),  (CN)(CONH2).  "  '  . . 


i.  612 


ABSTRACTS  Of  CHEMICAL  PAPERS. 


Alcoholic  ammonia  reacts  with  ethyl  nitrocyanoacetate  in  a  sealed 
tube  at  140°,  yielding  a  crystalline  compound,  C5H10O3N4,|H2O,  which 
has  a  low  conductivity,  and  evolves  ammonia  when  warmed  with 
sodium  carbonate.  The  constitution  is  uncertain.  0.  H.  D. 

The  Binary  Systems  of  Potassium  and  Sodium  Cyanides 
with  the  Corresponding  Salts  of  Silver,  Copper,  and  Zinc, 
and  with  Potassium  and  Sodium  Chlorides.  Wilhelm  Truthe 
(Zeitsch.  anorg.  Chem .,  1912,  70,  129 — 160). — The  cyanides  are  fused 
in  an  atmosphere  of  nitrogen,  dried  and  freed  from  oxygen,  and  the 
thermocouple  is  protected  by  means  of  a  glass  capillary. 

Potassium  cyanide  has  m.  p.  622°,  and  sodium  cyanide,  m.  p. 
561 7°,  both  salts  being  previously  dried  in  nitrogen  at  150°.  The 
absorption  of  oxygen,  forming  cyanates,  lowers  the  m.  p.  The  two 
salts  form  a  continuous  series  of  solid  solutions,  the  freezing-point 
curve  passing  through  a  minimum  at  502°.  A  transformation  takes 
place  in  the  solid  crystals  at  260°,  reaching  a  maximum  at  about  the 
ratio  1  : 1.  As  a  similar  transformation  has  been  observed  in  the 
pairs  NaB02-KB02,  NaCl-KCl,  and  NaCl-LiCl,  it  is  probable  that  a 
compound  is  formed.  The  change  takes  place  on  cooling  with 
development  of  heat  and  contraction  of  volume. 

Potassium  cyanide  and  potassium  chloride  form  a  continuous  series 
of  solid  solutions,  and  the  crystals  become  turbid  in  course  of  time, 
although  a  thermal  effect  cannot  be  detected.  Sodium  cyanide  and 
sodium  chloride  form  an  exactly  similar  series. 

Potassium  and  silver  cyanides  form  a  stable  double  salt, 

AgCN,KCN, 

giving  rise  to  a  maximum  on  the  freezing-point  curve  at  370°.  As 
silver  cyanide  melts  with  decomposition  at  320 — 350°,  the  mixtures 
are  best  studied  by  preparing  the  double  salt  in  the  wet  way,  and 
then  melting  it  with  excess  of  the  one  or  the  other  salt.  Decomposi¬ 
tion  is  thus  avoided.  The  curve  has  two  eutectic  points,  both  at 
about  290°,  and  the  form  of  the  maximum  indicates  that  the  double 
salt  is  very  little  dissociated  on  fusion.  Solid  solutions  are  not  formed. 
Microscopical  examination  confirms  the  thermal  results. 

The  compound  AgCN,NaCN,  prepared  in  the  wet  way,  has 
m.  p.  471°,  with  some  decomposition.  Mixtures  richer  in  silver 
cyanide  decompose  readily,  and  the  freezing-point  curve  is  incomplete 
on  that  side.  There  is  a  eutectic  point  at  422°,  and  two  series  of  solid 
solutions  are  formed. 

Cuprous  cyanide  melts  without  much  decomposition  at  473°,  and 
forms  a  complex  system  with  potassium  cyanide.  Three  compounds 
are  formed  from  the  liquid  :  KCN,Cu2(CN)9,  which  gives  a  maximum 
at  327° ;  2KCN,Cu2(CN)2,  giving  a  flat  maximum  at  327°,  and 
6KCN,Cu2(CN)2,  which  is  indicated  by  a  break  in  the  freezing-point 
curve  at  400°.  Solid  solutions  are  not  formed.  In  addition  to  these, 
two  compounds  are  produced  by  reactions  in  the  solid  state  : 

2KCN,3Cu2(CN)2 

at  230°,  and  3KCN,Cu2(CN)2  at  about  the  same  temperature. 

Cuprous  cyanide  and  sodium  cyanide  form  a  system  of  unusual 
type.  There  are  four  compounds,  of  which  two,  4NaCN,Cu2(CN)2  and 
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6N’aCN,Cu2(CN)2,  form  a  continuous  series  of  solid  solutions  with 
both  components.  The  third,  2NaCN,Cu2(CN)2,  has  m.  p.  398°,  and 
occurs  as  a  maximum  on  the  curve,  whilst  the  fourth, 

3NaCN,Cu2(CN)2, 
is  formed  in  the  solid  state  at  318°. 

Zinc  cyanide  is  infusible,  and  only  decomposes  slowly  at  1000°. 
The  compound  2KCN,Zn(CN)2  has  a  maximum  m.  p.  538°.  Solid 
solutions  are  not  formed,  but  the  system  has  not  been  completely 
investigated,  owing  to  extensive  decomposition.  This  is  still  more 
marked  in  mixtures  of  sodium  and  zinc  cyanides,  and  in  mixtures  of 
zinc  and  cuprous  cyanides. 

There  is  no  necessary  relation  between  the  compounds  which 
separate  from  molten  mixtures  and  those  which  crystallise  from 
aqueous  solution,  but  the  formulae  are  in  most  cases  the  same. 

C.  H.  D. 

Influence  of  Oxidising  Agents  on  the  Rate  of  Solution 
of  Gold  in  Potassium  Cyanide.  Jakov  I.  Michailenko  and 
M.  I.  Meshtscherjakoff  (J.  Russ.  Phys.  Ckem.  Soc.,  1912,  44, 
567 — 570). — The  dissolution  of  gold  by  potassium  cyanide  solution 
requires  the  presence  of  an  oxidising  agent,  and  is  retarded  or 
entirely  prevented  by  the  introduction  of  hydrogen  ions  into  the 
solution.  Hydroxyl  ions  do  not  favour  the  dissolution,  and  in  excess 
may  exert  a  retarding  influence.  In  a  neutral  medium  (that  is,  one 
to  which  neither  acid  nor  alkali  has  been  added)  the  rate  of  solution 
of  the  metal  is  not  appreciably  affected  by  the  following  oxidising 
agents  :  quinone,  Na2Sn03  +  3H20,  KBr03,  KI03,  KC103,  Hg(CN)2, 
CuCl2  +  2H20 ;  it  is,  however,  accelerated  by  K0104,  KMn04,  KI04, 
NH4S04,  Na202,  KS04,  NaS04,  Br,  K3Fe(CN)6,  or  KC03.  The 
relative  accelerations  produced  by  these  oxidising  agents  in  centi- 
normal  concentration  are  as  follows :  KC104,  1  ;  KI04,  2  ;  KC03,  2  ; 
NH4S04,  3 ;  KS04,  4  ;  NaS04,  4  ;  Na202,  4,  and  K3Fe(CN)6,  5.  The 
velocity  of  solution  of  the  gold  is  increased  by  increase  of  the 
concentration  of  the  oxidising  agent  to  a  certain  limit,  and  may  be 
diminished  by  further  addition.  The  combined  action  of  two  oxidising 
agent  present  together  is  less  than  that  of  the  more  effective  of  them. 
The  addition  to  potassium  cyanide  of  Nad,  Hg(CN)2,  CuCl2,  or 
CoCl2  has  either  no  influence  or  a  retarding  one  on  the  rate .  of 
solution  of  gold.  T.  H.  P. 

Mercuric  Oxycyanide.  III.  Erwin  Rupp  and  S.  Goy  (Arch. 
Pharm.,  1912,  250,  280 — 290). — Mercuric  cyanide  sulphate, 
Hg(CN)2,HgS04,5H20, 

stout  needles,  is  obtained  by  evaporating  a  solution  of  mercuric 
oxycyanide  or  of  equal  molecular  quantities  of  mercuric  cyanide  and 
sulphate  in  dilute  sulphuric  acid.  It  is  decomposed  by  water  into 
mercuric  cyanide  and  basic  mercuric  sulphate. 

The  following  double  salts  have  been  prepared  by  dissolving  mercuric 
oxycyanide  in  the  requisite  acid — in  the  case  of  the  organic  acids,  in 
the  absence  of  water  :  cyanide  nitrate ,  Hg(CN)2,Hg(N03)2,  colourless 
plates  cyanide  acetate,  Hg(CN)2,Hg(OAc)2,  slender  needles ;  cya  ide 
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formate ,  Hg(CN)2,Hg(HC02)2,  prisms ;  cyanide  oxalate, 

Hg(CN)2,Hg(C02)2, 

microcrystalline  powder  ;  cyanide  succinate , 

Hg(CN)2,HgC4H404,2H20. 

long  prisms ;  cyanide  benzoate,  Hg(CN)2>Hg(OBz)2  H20,  long  prisms, 
all  of  which  are  decomposed  by  water. 

Whilst  mercuric  cyanide  forms  clear  solutions  with  aqueous  ammonia 
and  ammoniacal  compounds,  mercuric  oxycyanide  yields  precipitates. 
The  oxycyanide  behaves  like  a  mixture  of  mercuric  cyanide  and 
mercuric  oxide,  so  that  in  the  reaction  with  ammoniacal  compounds 
the  solutions  contain  mercuric  cyanide,  whilst  the  precipitates  consist 
of  mercuriammonium  compounds. 

The  whole  behaviour  of  solid  mercuric  oxycyanide  is  expressed  by 
the  formula  Hg(CN)2,HgO.  Its  molecular  weight  in  solution  (and 
also  that  of  the  cyanide  acetate),  determined  by  the  cryoscopic  method, 
corresponds  with  the  formula  OH*Hg*CN  (or  OAc’Hg'CN),  but  this 
is  probably  due  to  dissociation  ;  evidence  for  the  existence  of  an  ion, 
•Hg*CN,  has  not  been  obtained.  C.  S. 

Transformation  of  Ferricyanic  Acid  into  Ferrocyanic 
Acid  and  the  Hydrolysis  of  Ferric,  Zinc,  and  Aluminium 
Chlorides.  Cam.  Gillet  {Bull.  Soc.  chim.  Belg.,  1912,  20,  236—238). 
— The  reaction  2H4Fe(CN)6  +  Cl2  +  aq  ZZ.  2HgFe(CN)g  +  2HC1  +  aq  is 
shown  to  be  reversible.  Hydrochloric  or  hydrobromic  acids  convert 
ferricyanic  acid  into  ferrocyanic  acid  with  the  liberation  of  chlorine 
or  bromine.  When  the  acid  is  neutralised  by  a  strong  base  there  is 
complete  conversion  from  ferrocyanide  into  ferricyanide.  When  the 
chlorine  is  removed  as  it  is  formed,  complete  conversion  into  ferro¬ 
cyanic  acid  is  effected.  This  may  be  done  with  reduced  silver  for 
the  chlorine,  or  phenol  or  chloroform  for  the  bromine.  Instead  of  the 
acids,  the  chlorides  or  bromides  of  iron,  zinc,  or  aluminium  may  be 
used  with  the  same  result ;  this  indicates  that  these  chlorides  are 
hydrolysed  in  solution. 

The  chlorine  liberated  in  the  interaction  between  potassium  ferri¬ 
cyanide  and  ferric  chloride  is  not  produced  by  the  dissociation  of  the 
latter  into  ferrous  chloride  and  chlorine,  but  it  is  due  to  the  oxidation 
of  the  hydrochloric  acid  of  the  ferric  oxide  contained  in  the  ferricyanic 
acid.  E.  F.  A. 

Copper  Salts  of  Hydroferrocyanie  and  Hydroferricyanic 
Acids.  Erich  Muller,  Gustav  Wegelin,  and  E.  Kellerhoff  («/. 
pr.  Chem.,  1912,  86,  [ii],  82 — 111). — The  authors  have  investigated 
the  composition  of  the  precipitates  formed  by  the  interaction  of  cupric 
sulphate  and  cuprous  chloride  with  potassium  ferrocyanide,  potassium 
ferricyanide,  hydroferrocyanie  acid,  and  hydroferricyanic  acid  in 
various  proportions  in  OT  molar  aqueous  solution.  The  composition  of 
the  precipitates  was  deduced  by  determining  the  amounts  of  Cu",  Cu', 
Fe"(CN)6,  and  Fe"'(CN)6  remaining  in  the  solution. 

From  theoretical  considerations  it  is  shown  that  the  precipitate 
formed  by  mixing  solutions  containing  equivalent  amounts  of 
cupric  and  ferrocyanogen  ions  should  have  the  same  composition 
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as  that  obtained  from  solutions  containing  the  same  equivalent  amounts 
of  cuprous  and  fei  ricyanogen  ions,  and  this  conclusion  is  confirmed  by 
the  authors’  experimental  results. 

The  greenish-brown  precipitate  formed  from  cupric  sulphate  and 
potassium  ferricyanide  has  the  same  composition,  Cu3"[Fe'"(CN)6]2,  for 
all  values  of  the  ratio  CuS04/K8Fe"'(CN)6. 

With  cupric  sulphate  and  potassium  forrocvanide,  the  precipitate 
has  a  constant  composition  only  when  one  of  the  two  components  is  in 
great  excess  ;  for  values  of  the  ratio  CuS04/K4Fe"(CN)6(  =  w)  in  the 
neighbourhood  of  0-l,  a  brown  precipitate  which  changes  to  yellow 
and  has  the  composition  .K2Cu"Fe"(CN)6  is  produced,  whilst  if  w^>2  5 
a  brown  precipitate  of  Cu^'Fe'^CN^  is  obtained.  When  w  —  1*5  the 
precipitate  consists  of  K2Cu8"[Fe"(CN)6]2.  For  values  of  tc  =  0*l — 1’5 
a  mixture  of  K2Cu"Fe"(CN)6  and  K2Cu8"[Fe"(CN)6]2  is  formed,  whilst 
for  values  =  1*5 — 2-5  the  precipitate  consists  of  a  mixture  of  the  latter 
compound  with  Cu2"Fe"(CN)6. 

When  io<l‘5  the  solution  contains  a  small  amount  of  ferricyanide, 
probably  produced  as  follows  : 

2K2Cu"Fe"(CN)6  =  KCu'Cu"Fe"(CN)a  +  K3Fe,,,(CN')6. 

Similar  results  were  obtained  with  solutions  of  sodium  ferrocyanide 
and  cupric  sulphate. 

In  the  case  of  cupric  sulphate  and  hydroferrocyanic  acid  the  brown 
precipitate  has  the  composition  Cu2"Fe"(CN)6  for  all  values  of  the 
ratio  CuS04/H4Fe"(CN)6(  —  x)  above  2;  when  x  is  approximately 
0’5  the  precipitate  consists  of  H2Cu8"[Fe"(CN)6]2,  whilst  for  values 
of  jc  =  0,5 — 2  a  mixture  of  the  latter  compound  with  Cu2'Fe''(CN)6  is 
produced. 

With  solutions  of  potassium  ferrocyanide  and  cuprous  chloride 
dissolved  in  aqueous  sodium  chloride,  the  white  precipitate  has  the 
composition  K2Cu2'Fe"(CN)6  when  the  ratio  CuCl/K4Fe"(CN)0(==y)<2. 
For  values  of  y^>3'5  the  precipitate  consists  of  KCu3'Fe"(CN)6,  whilst 
for  intermediate  values  (2 — 3'5)  a  mixture  of  these  two  substances  is 
formed. 

Similar  results  were  obtained  with  solutions  of  hydroferrocyanic  acid 
and  cuprous  chloride  dissolved  in  hydrochloric  acid. 

The  precipitates  formed  by  mixing  solutions  of  cuprous  chloride  and 
potassium  ferricyanide  consist  of  ferrocyanides  and  not  ferricyanides. 
For  values  of  the  ratio  CuCl/K3Fe'"(CN)6(  =  s;)<^l,  a  mixture  of 
K2Cu8"[Fe"(CN)6]2  and  K2Cu"Fe"(CN)0  is  produced.  As  z  becomes  >1, 
the  latter  compound  is  gradually  replaced  by  K2Cu2'Fe"(CN)0  until 
«=1’75,  when  the  precipitate  consists  only  of  K0Cu,'Fe"(CN)«  and 
K2Cu3''[Fe''(CN)6]2. 

As  z  increases  from  1*75  to  2,  the  two  last-mentioned  compounds  are 
accompanied  by  KCuCu8"[Fe"(CN)6]2.  For  still  greater  values  of  z 
the  precipitate  consists  of  a  mixture  of  KCu3'Fe"(CN)6,  K2Cu2'Fe"(CN)0, 
and  KCu'Cu3"[Fe''(CN)6]2.  Only  when  the  cuprous  chloride  is  in  great 
excess  (s>10)  has  the  precipitate  a  definite  composition,  namely, 
KCu8'Fe"(CN)6.  The  latter  compound  is  obtained  as  a  white 
precipitate  by  dropping  aqueous  potassium  ferrocyanide  into  the 
cuprous  chloride  solution.  F.  B. 
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Stereochemistry  of  the  Aromatic  Series.  RomXn  Casares 
(Anal.  Fis.  Quirn  ,  1912,  10,  150 — 152). — Polemical  against  Lozano 
(compare  this  vol.,  i,  430).  G.  D.  L. 

The  Study  of  Hydro-aromatic  Substances.  Edward  Divers, 
Arthur  W.  Crossley,  William  H.  Perkin,  Martin  0.  Forster,  and 
Henry  R.  Le  Sueur  (Brit.  Assoc.  Report,  1911,  99 — 101). — An 
account  of  the  synthesis  of  1:1  : 3-trimethylc>/cfohexene  (Trans.,  1910, 
97,  2218)  and  1  : 1  : 2-trimethyl<n/c?ohexan-3-one  (Trans.,  1911,  99, 
1101).  C.  H.  D. 

Possible  Existence  of  Cyclic  Hydrocarbons  Containing 
Nuclear  Triple  Linkings.  Alexet  E.  Fa  worse  y  and  W.  Boshowsky 
(Annalen,  1912,  390,  122 — 129). — The  authors  have  unsuccessfully 
attempted  to  prepare  a  cyclic  hydrocarbon  containing  a  nuclear  triple 
linking. 

By  bromiuation  in  cold  chloroform,  chloro-A^cycfohexene  yields 
1-chloro-l  :  2-dibromocyclohexane,  CaH9ClBr2,  m.  p.  43 — 44°,  which  is 
converted  by  alcoholic  potassium  hydroxide  into  chloi,o-A1-cycfohexene 
and  1  :  2-dtbromo-BA-cyc\ohexene,  C6HgBr2,  m.  p.  39 — 40°,  b.  p.  90 — 92°/ 
6  mm.  The  latter,  the  constitution  of  which  is  proved  by  its  oxidation 
to  adipic  acid,  is  unattacked  by  zinc  dust,  copper,  silver,  calcium, 
or  amalgamated  zinc  and  aluminium,  but  in  ethereal  solution  is  con¬ 
verted  by  sodium  into  a  mixture  of  dodecahydrotriphenylene  (Mannich, 
Abstr.,  1907,  i,  205)  and  a  viscous  substance  which  is  not  attacked  by 
potassium  permanganate.  So  far  as  the  six-membered  ring  is  con¬ 
cerned,  therefore,  the  existence  of  a  hydrocarbon  containing  a  nuclear 
triple  linking  has  been  disproved.  C.  S. 

The  Study  of  Isomorphous  Sulphonic  Derivatives  of 
Benzene.  Henry  A.  Miers,  Henry  E.  Armstrong,  William  J.  Pope, 
and  William  P.  Wynne  (Brit.  Assoc.  Report ,  1911,  82 — 83.  Compare 
Colgate  and  Rodd,  Trans.,  1910,  97,  1585).  C.  H.  D. 

Conversion  of  Carbazole  into  Dimethyl-di-cycfopentyl,  a 
Hydrocarbon  Present  in  Petroleum.  Julius  Schmidt  and 
August  Sigwart  (Ber.,  1912,  45,  1779 — 1787). — When  carbazole  is 
heated  at  130°  with  hydrogen  iodide  aud  phosphorus,  hexahydro- 
carbazole  is  obtained  in  almost  theoretical  proportion.  At  200 — 240°, 
the  main  product  is  a  hydrocarbon,  C12H22  (compare  Graebe  and  Glaser, 
Abstr.,  1872,  302).  On  oxidation  with  nitric  acid,  butyric  acid  is 
obtained,  and  the  compound  is  regarded  as  3  : 3'-dimethyldicyc\opentyl. 
It  has  b.  p.  213 — 214°/738  mm.,  D20  0'8784,  L4730,  figures  which 

are  in  close  agreement  with  those  given  by  a  hydrocarbon,  C12H22, 
obtained  from  Louisiana  petroleum  by  Coates  (Abstr.,  1906,  i,  329). 

Hexahydrocarbazole  forms  colourless,  silky,  lustrous  needles, 
m.  p.  99°. 

2-Methylhexahydrocarbazole  methiodide,  obtained  on  heating  the 
carbazole  with  methyl  iodide  and  methyl  alcohol,  crystallises  in 
octahedral  or  cubic  crystals,  m.  p.  194 — 195°  (decomp.).  On  heating  it, 
S-methylhexahydrocarbazole  is  obtained  as  a  mobile,  colourless  liquid, 
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b.  p.  294 — 295°/748  mm,  D1®  1-035,  1-6248.  The  picrate  forms  pale 

yellow  platelets,  m.  p.  143 — 144°  (decomp.)  ;  the  picrolonate  separates  in 
pale  yellow,  silky  needles,  m.  p.  174 — 175°. 

Dimethyldicyclopentyl  is  a  transparent,  mobile  liquid,  with  a  marked 
odour  of  petroleum.  E.  F.  A. 

Colloidal  Palladium.  Partial  and  Total  Hydrogenation  of 
Phenylacetylene,  Tolane,  and  Diphenyldiacetylene.  Chr. 
Kelber  and  Anton  Schwarz  ( Ber .,  1912,  45,  1946 — 1952). — Colloidal 
palladium,  which  is  active  in  glacial  acetic  acid  and  is  not  destroyed 
by  dilute  mineral  acids,  is  prepared  as  follows.  Gluten  is  heated 
with  acetic  acid,  and  to  the  solution  is  added  palladous  chloride 
dissolved  in  a  little  water.  The  clear,  dark  brown  solution  is  faintly 
basitied  with  ammonia,  and  then  slowly  treated  with  hydrazine  hydrate. 
After  the  completion  of  the  reaction,  the  deep,  brownish-black  liquid 
is  dialysed  until  free  from  chlorine,  and  is  then  carefully  evaporated, 
finally  to  dryness  in  a  vacuum.  The  product  forms  black,  glistening 
lamellae,  and  is  easily  soluble  in  water  or  glacial  acetic  acid  ;  the  solu¬ 
tions  are  not  rendered  flocculent  by  dilute  mineral  acids.  The  substance 
contains  about  17‘2%  of  palladium. 

By  passing  the  calculated  amounts  of  hydrogen  through  their 
solutions  in  glacial  acetic  acid  containing  OT  gram  of  the  colloidal 
palladium,  phenylacetylene  has  been  reduced  to  styrene  or  ethyl¬ 
benzene,  tolane  to  stilbene  and  isostilbene  or  dibenzyl,  and  diphenyl¬ 
diacetylene  to  cis-cis -  and  «V£ra«s-a8-diphenyl-Aav-butadiene  or  a8-di- 
phenyl  butane.  C.  S. 

Direct  Hydrogenation  of  Diphenylethanes.  Preparation  of 
Dicycfohexylethanes  Paul  Sabatier  and  Marcel  Murat  ( Compt . 
rend.,  1912,  154,  1771 — 1773). — Diphenyl  and  diphenylmethane  have 
both  been  reduced  by  direct  hydrogenation  to  the  corresponding  di- 
cycfohexyl  and  dicycfohexylmethane  (compare  this  vol.,  i,  547,  and 
Eykman,  Abstr.,  1904,  i,  26).  The  authors  have  extended  the  reaction 
to  the  next  higher  homologues. 

a/?-Diphenylethane  when  passed  with  excess  of  hydrogen  over 
reduced  nickel  at  160 — 170°  is  transformed  completely  into  a(3-di- 
cyclo hexylethcme,  C6H11,CH2*CH2*C6H11,  a  colourless  liquid,  b.  p. 
270 — 271°  (corr.) ;  D48  0-8838;  n^8  i'480.  It  is  nob  attacked  by  a 
mixture  of  nitric  and  sulphuric  acids. 

aa-Diphenylethane  is  much  more  difficult  to  reduce.  When  its 
vapour  is  passed  with  excess  of  hydrogen  over  reduced  nickel  at 
170°,  the  product  formed  is  a-phenyl-a-cyclohexi/lethcine, 

CHMePh-C6Hn, 

a  colourless  liquid  with  an  odour  of  citron,  b.  p.  264 — 266°  (corr.), 
D47  0-9773,  r<jj  1-549.  It  is  violently  attacked  in  the  cold  by  the  nitro- 
sulphuric  mixture.  This  substance  when  submitted  to  three  successive 
hydrogenations  at  170°  is  finally  reduced  to  aa-dicyc\ohexylelhane, 

CflMe(C6Hu), 

a  colourless  liquid,  b.  p.  256 — 257°  (corr.)  ;  D40  0-9271  ;  n f,0  1*511.  It 
is  not  acted  on  by  a  mixture  of  nitric  and  sulphuric  acids. 

W.  G. 
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Reaction  Differences  of  Stereoisomerio  Ethylene  Halides.  I. 
Paul  Pfeiffer  ( Ber .,  1912,  45,  1810 — 1819). — It  is  found  that 
certain  stereoisomerio  ethylene  halides  show  greater  differences 
in  chemical  behaviour  than  would  be  expected  from  the  ordinary 
structural  conception  of  the  asymmetric  carbon  atom. 

2  : 4-Dinitrostilbene  gives  two  isomeric  additive  compounds  with 
chlorine;  the  a-chloride  (yellow  leaflets,  m.  p.  167°)  is  obtained  by 
the  action  of  chlorine  on  the  chloroform  solution,  whilst  the  ft-chloride  is 
the  main  product  when  the  reaction  is  carried  out  in  carbon  disulphide. 
When  heated  on  the  water-bath  with  pyridine,  both  these  chlorides 
yield  a-chloro-2  :  i-dinitrostilbene,  C6H3(N02)2*CClICHPh,  prismatic 
needles,  m.  p.  104°;  when  exposed  to  light  the  crystals  are  reddened, 
whilst  the  solution  in  pyridine  gives  a  nitrophenylisatogen  (see  next 
abstract). 

The  2 : 4-dinitrostilbene  bromides  are  obtained  by  the  action  of 
bromine  on  the  parent  substance  in  glacial  acetic  acid,  and  can  be 
separated  by  means  of  alcohol.  The  a-ii-omeride  forms  colourless 
needles  from  acetic  acid,  m.  p.  185°  (compare  Thiele  and  Escales, 
Abstr.,  1901,  i,  689) ;  the  fi-isomeride  forms  pale  yellow  leaflets,  m.  p. 
145 — 146°.  Whereas  the  /3-bromide  on  warming  in  pyridine  solution 
yields  a-bromo-2  :  i-dinitrostilbene ,  yellow  tablets,  m.  p.  98 — 99°, 
reddened  by  light  and  converted  by  an  aqueous  alcoholic  solution  of 
sodium  hydroxide  into  dinitrotolane,  the  a-isomeride  under  similar 
treatment  with  pyridine  gives  2  ‘.4-dinitrostilbene  (m.  p.  140°). 

Stilbene  when  treated  in  ethereal  solution  with  chlorine  gives  a  mix¬ 
ture  of  the  a-  and  /3-isomeric  chlorides.  The  a-chloride  (needles,  m.  p. 
191 — 193°)  is  surprisingly  stable,  and  resists  the  action  of  pyridine, 
even  at  200°  in  a  sealed  tube,  whereas  the  /3-compound  (m.  p.  93 — 94°), 
although  more  stable  than  the  corresponding  dinitrostilbene  derivative, 
gives  monochlorostilbene  (prismatic  needles,  m.  p.  52 — 54°). 

The  stilbene  dibromides  (compare  Wislicenus  and  Seeler,  Abstr., 
1896,  i,  98)  was  prepared  by  the  action  of  bromine  on  a  cold  carbon 
disulphide  solution  of  stilbene.  The  a-isomeride  (m.  p.  236°)  on 
treatment  with  pyridine  gives  stilbene,  whilst  the  /3-compound  (m.  p. 
111°)  gives  as  chief  product  monobromostilbene.  D.  F.  T. 

Rearrangements  in  Light.  Paul  Pfeiffer  {Ber.,  1912,  45, 
1819 — 1830). — A  pyridine  solution  of  a-chloro-2  :  4-dinitrostilbene, 
C6H3(N02)2*CClICHPh  (compare  preceding  abstract),  on  exposure  to 
sunlight  soon  becomes  coloured,  due  to  the  formation  of  an  easily 
isolable  red  substance. 

[With  A.  Fornet,  E.  Kramer,  Fr.  Matzke,  and  L.  Spiro.] — In 
order  to  discover  which  of  the  nitro-groups  is  affected,  a-chloro-i-nitro- 
2-cyanoslilbene  (yellow,  silky  needles,  m.  p.  134°)  and  a-chloro-2-nitro- 
i-cyanostilbene  (yellow  leaflets,  m.  p.  162 — 163°)  were  prepared  by  the 
action  of  pyridine  at  150 — 170°  on  the  two  corresponding  nitrocyano- 
stilbene  chlorides,  N02*C6H3(CN),0HCl,CPhCl  (the  4  : 2-compound, 
colourless  needles,  m.  p.  118 — 119°;  the  2  : 4-compound,  colourless 
leaflets,  m.  p.  196 — 197°),  which  are  easily  obtained  by  the  action  of 
chlorine  on  chloroform  solutions  of  the  two  nitrocyanostilbenes 
(Ullmann  and  Gschwind,  Abstr.,  1908,  i,  623).  The  chloro-2-nitro- 
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4-cyanostilbene,  unlike  the  isomeride,  in  pyridine  solution  is  readily 
affected  by  light  with  the  formation  of  an  orange-red  substance. 

2  :  2 ' -Dinitrostilbene  chloride,  N0.2*C6H4*CHC[*CHC1*C6H4*1T02,  was 
obtained  by  the  action  of  chlorine  on  a  chloroform  solution  of 
oo '-dinitrostilbene  (Bischoff,  Abstr.,  1888, 1094) ;  it  forms  yellow  needles, 
m.  p.  152 — 153°,  and  when  heated  with  pyridine  at  160 — 170°,  gives 
a-chloro- 2  :  2' -dinitrostilbene,  yellow  needles  or  leaflets,  m.  p.  124°.  The 
pyridine  solution  of  this  last  substance  is  turned  orange-red  by  light. 
Treatment  with  alcoholic  potash,  on  the  other  hand,  removes  the 
elements  of  hydrogen  chloride  with  the  formation  of  oo'-dinitrotolane 
(yellow  needles,  m.  p.  192 — 193°  to  a  deep  red  liquid  ;  compare  Kliegl 
and  Haas,  Abstr.,  1911,  i,  433).  The  action  of  bromine  in  sunlight  on 
an  ethereal  solution  of  dinitrotolane  produces  a  yellow,  crystalline 
dibromide,  m.  p.  217°,  which,  when  crystallised  from  cold  benzene,  gives 
tablets  of  an  unstable  additive  compound  with  benzene.  Dinitro¬ 
tolane,  unlike  dinitrostilbene,  is  readily  affected  when  its  pyridine 
solution  is  exposed  to  light. 

From  the  above  experimental  results,  it  is  probable  that  the  nitro- 
group  in  the  ortho-position  and  also  the  carbon-carbon  bond  are  both 
implicated  in  the  change  produced  by  light  on  a-chloro-2  : 4-dinitro- 
stilbene,  and  the  conclusion  is  drawn  that  the  reaction  occurs  in  the 


steps  :  H02*C6H3<C 


CCKCHPh 

NOn 


— >- 


2 

N00 


no2-c6h3<^ 


C:CPh 


C6H3<^>CPh, 


the  final  product  belonging  to  the  isatogen  class  (Baeyer,  Abstr.,  1882, 
620,  etc.),  being  probably  Q-nitro-2-phenylisatogen 

/\ _ (formula  annexed  ;  compare  Angeli  and  Angelico, 

„ |  |  Up.  Abstr.,  1907,  i,  153);  it  separates  from  the  pyridine 

solution  in  red  leaflets,  m.  p.  206°.  Sulphur  dioxide 
N  acting  on  the  acetic  acid  solution  gives  a  brownish- 

U  black  substance  (leaflets),  and  also  yellow  leaflets  of 

a  substance,  m.  p.  257 — 258°,  probably  6 -nitro- 


2-phenylindoxyl. 

a-Chloro-2-nitro-4-cyanostilbene  can  be  hydrolysed  by  hydrogen 
chloride  in  alcoholic  solution  to  ethyl  a-chloro-2-nitrostilbene-k-carb- 
oxylate ,  C02Et*C6H3(N02)*CCKCHPh,  yellow  leaflets,  m.  p.  98°;  this 
can  be  hydrolysed  by  sulphuric  acid  in  50% 
~ CO  ace^c  ac^  solution  to  the  free  acid,  a-chloro- 
rir,  1  1  IrvrvL.  2-nitrostilbene-i-carboxylic  acid, 

*  C02H-C8Hs(N02)-CCi:CHPh, 

N  bright  yellow  needles,  m.  p..  186°;  sodium  salt, 

q  yellow  needles.  The  ester  when  exposed  in  pyri¬ 

dine  solution  to  sunlight  gives  ethyl-2 -phenyl- 
isatogen-6-carboxylate  (formula  annexed),  orange  needles,  m.  p.  138°. 

D.  F.  T. 


The  Transformation  of  Aromatic  Nitroamines  and  Allied 
Substances,  and  its  Relation  to  Substitution  in  Benzene 
Derivatives.  F.  Stanley  Kipping,  Kennedy  J.  P.  Orton,  Siegfried 
Ruhemann,  Arthur  Lapworth,  and  John  T.  Hewitt  (Brit.  Assoc. 
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Report,  1911,  94 — 98). — A  series  of  quantitative  studies  of  chlorination 
of  anilides,  and  of  the  formation  of  nitroamines  (Trans.,  1911,  99, 
1185,  1369,  1377).  C.  H.  D. 

Action  of  Aniline  on  Uranyl  Salts.  II.  Giuseppe  Inghilleri 
(Atti  R.  Accad.  Fisiocritici,  Siena,  1911). — Uranylaniline  salts  exhibit 
characteristics  similar  to  those  of  the  corresponding  quinoline  com¬ 
pounds  (see  this  vol.,  i,  650).  The  following  were  prepared  : 

The  action  of  aniline  on  uranyl  nitrate  yields  uranylaniline  or 
phenyluranylamine,  NPh!U02  +  6H20,  which  crystallises  also  with 
2H20,  and  when  heated  with  concentrated  acetic  acid  gives  a  bright 
red  solution  and  a  precipitate  of;  the  black  oxide,  U205.  The  sulphate, 
(NHPh)9U09S0.  +  3H90  ;  acetate,  (NHPh)2U02(C2Ho02)2,  and  oxalate, 
(NHPhJgtJO^CjO,  +  2H20,  were  prepared.  *  T.  H.  P. 

2  : 3-Dihydroxybenzylmethylamine  and  2  :  3-Dihydro xy- 
benzyldimethylamine.  Rene  Douetteau  (Bull.  Soc.  chim., 
1912,  [iv],  11,  (13),  652 — 656.  Compare  Tiffeneau,  Abstr.,  1911, 
i,  972). — The  starting  point  for  the  preparation  of  these  substances 
was  2-hydroxy-3-methoxybenzaldehyde  (“  orthovanillin  ”),  which  can 
be  methylated  (compare  Douetteau,  Abstr.,  1911,  i,  973)  to  2:3- 
dimethoxybenzaldehyde ;  by  the  action  of  alcoholic  potassium 
hydroxide,  this  is  converted  into  2  :  3-dimethoxybenzyl  alcohol, 
C6H3(OMe)2*CH2*OH, 

(in.  p.  48°,  b.  p.  257 — 258°/761  mm.),  and  2  :  3-dimethoxybenzoic  acid 
(m.  p.  116°;  methyl  ester,  m.  p.  46  5°).  The  alcohol  g ives  a,  phenyl- 
urethane,  m.  p.  94°,  and  an  acetate,  b.  p.  158 — 160°/16  mm.,  278 — 279°/ 
754  mm.,  D°  1T621.  The  chloride  of  the  alcohol  could  not  be  obtained 
in  a  higher  degree  of  purity  than  70%  (b.  p.  133 — 137°/13  mm.,  D° 
IT 958),  but  when  heated  with  a  benzene  solution  of  methylamine  in 
a  sealed  tube,  it  gave  2  :  3-dimethoxybenzylmethylamine, 
C6H3(OMe)2-CH2-NHMe, 

b.  p.  149°/19  mm.,  D°  P0699  ;  picrate,  m.  p.  170°;  methiodide ,  m.  p. 
181°.  Attempts  to  prepare  the  hydrochloride  of  2  :  3-dihydroxybenzyl- 
amine  by  demethylation  yielded  only  a  syrupy  product. 

2  : 3-Dimethoxybenzyldimethylamine,  C6Hg(OMe)2*CH2*NMe2,  was 
obtained  by  the  action  of  dimethylamine  on  2  : 3-dimethoxybenzyl 
chloride;  it  has  b.  p.  128 — 129°/14  mm.,  D°  P0461  ;  methiodide,  m.  p. 
179°.  When  heated  with  an  equimolecular  quantity  of  acetic 
anhydride,  it  undergoes  scission  into  acetodimethylamide  and  2  :  3- 
dimethoxybenzyl  acetate  (compare  Tiffeneau,  Abstr.,  1911,  i,  779). 
When  heated  with  hydriodic  acid  at  130 — 140°  it  gives  2  :  3 -dihydroxy- 
benzyldimethylamine,  C6H3(OH)2'CII2NMe2 ;  hydrochloride,  m.  p.  165°. 

The  effect  of  the  Grignard  reagent  on  the  two  substituted  benzalde- 
hydes  used  in  the  course  of  the  preceding  work  was  investigated. 

2-Hydroxy-3-methoxybenzaldehyde  reacts  with  magnesium  ethyl 
bromide  with  the  formation  of  2-hydroxy-3-methoxyphenyl-A1-propylene, 
OH •  C6H3(OMe)  •  CH : CHMe,  in.  p.  74—75°,  b.  p.  147— 148°/16  mm. 
(compare  Pauly,  Abstr.,  1911,  i,  785).  Magnesium  ethyl  iodide  gives 
a  mixture  of  this  substance  with  a-2-hydroxy-3-methoxyphenyl-n-propyl 
alcohol,  OH-CcH3(OMe)-CHEt*OH,  h.  p.  165— 170°/16  mm. 
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2  :  3-Dimethoxybenzaldehyde  on  treatment  with  magnesium  ethyl 
bromide  produces  a-2  :  d-dimethoxypkenyl-n-p'opyl  alcohol, 
C6H8(OMe)2,CHEt*OH, 

a  viscous  liquid,  b.  p.  156 — 157°/14  mm.,  D°  1*1212,  which  on  distilla¬ 
tion  under  ordinary  pressure  loses  the  elements  of  water  with  the 
formation  of  2  :  Z-dimethoxyphenyl- ^-propylene , 
CsH3(OMe)2*CH:CHMe, 

b.  p.  248—250°,  D°  1-0612.  D.  F.  T. 

Some  Ethers  of  Cinnamyl  Alcohol.  Henri  Beaufour  (Bull. 
Soc.  chim.,  1912,  [iv],  11,  648 — 652). — A  preliminary  account  of  an 
investigation  of  the  behaviour  of  various  ethylenic  substances  towards 
treatment  with  iodine  and  yellow  mercuric  oxide. 

Cinnamyl  alcohol  is  converted  into  its  sodium  derivative  by  the 
action  of  sodamide,  and  then  on  careful  treatment  with  methyl 
iodide,  cinnamyl  methyl  ether,  CHPhICH*CH2*OMe,  is  obtained,  b.  p. 
227°,  1 1 7°/16  mm  ,  D°  1-0037  (compare  Pschorr  and  Dickhauser, 
Abstr.,  1911,  i,  908).  It  gives  a  dibromide,  m.  p.  50*5°,  and  on  treat¬ 
ment  in  ethereal  solution  with  iodine  and  yellow  mercuric  oxide  it 
gives  the  iodohydrin,  OH*CHPh*CHI*CH2*OMe,  which  can  be  con¬ 
verted  into  the  corresponding  oxide,  and  also  be  caused  to  undergo 
rearrangement  into  a  branched  aldehyde  (compare  Bougault,  Abstr., 
1902,  i,  452).  The  action  of  iodine  and  mercuric  oxide  on  the  methyl 
and  ethyl  alcoholic  solutions,  however,  yields  the  methyl -iodohydrin 
(b.  p.  160— 161°/15  mm.)  and  ethyl-iodohydrin  (b.  p.  164 — 165°/15  mm.) 
respectively. 

Cinnamyl  ethyl  ether,  CHPhICH*CH2*OEt,  is  obtained  similarly  to 
the  methyl  ether  above  ;  it  is  a  colourless  liquid,  b.  p.  238 — 239°/ 
752  mm.,  127 — 129°/17  mm.  D°  0-9938  ;  dibromide,  m.  p.  72°. 

D.  F.  T. 

Unsaturated  Compounds.  II.  Elimination  of  Hydrogen 
Chloride  from  Unsymmetrical  Carbinyl  Chlorides.  Alex. 
Orechoff  and  S.  Meerson  (Ber.,  1912,  45,  1926 — 1930.  Compare 
this  vol.,  i,  436). — Benzyl -fi-phenylethylmethylcarbinol, 
CH2Ph*CH2*CMe(CH2Ph)*OH, 

m.  p.  50 — 51°,  obtained  in  the  usual  manner  from  magnesium  benzyl 
chloride  and  benzylacetone,  is  converted  in  ethereal  solution  by 
hydrogen  chloride  or  hydrochloric  acid,  D  1-19,  into  the  chloride, 
C17H19C1,  m.  p.  61 — 62°.  Dibenzyl  (3-o-anisylethylcarbinol, 
OMe*C6H4*CH2*CH2*C(CH2Ph)2‘OH, 
m.  p.  72 — 73°,  obtained  in  a  similar  manner  from  ethyl  o-methoxy- 
dihydrocinnamate,  forms  a  chloride,  C24H250C1,  m.  p.  90 — 91°.  When 
boiled  with  pyridine,  these  two  chlorides  are  converted  into 
aZ-diphenyl- /3-methyl- &a-butylene,  CH2Ph*CH2*CMeICHPh,  b.  p. 

205 — 206°/40  mm.,  and  a-phenyl-(3-benzyl-^-o-anisyl-t\a-butylene, 
OMe*C„H4*CH2*CH2*C(CH2Ph):CHPh, 
m.  p.  56 — 57°,  b.  p.  266 — 267°/19  mm.,  respectively,  the  constitutions 
of  the  two  hydrocarbons  being  proved  by  oxidation  with  ozone, 
whereby  the  former  yields  benzaldehyde  and  benzylacetone,  whilst  the 
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latter  is  converted  into  benzaldehyde  and  a  ketone  which  probably  has 
the  formula  OMe-C6H4*CH2*CH2-CO-CH2Ph. 

It  is  thus  shown  that,  as  in  the  case  previously  examined  ( loc .  cit.), 
the  nearest  phenyl  group  has  the  strongest  displacing  influence  on  the 
hydrogen  of  the  methylene  group  of  the  chloride.  C.  S. 

Mechanism  of  the  Grignard  Reaction.  Alexander  I.  Gorsky 
(J.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  581 — 585). — The  author 
discusses  the  work  of  von  Baeyer  and  Yilliger  (Abstr.,  1902,  i,  355), 
Grignard  (Abstr.,  1903,  i,  552),  Schmidlin  (Abstr.,  1906,  i,  392;  1907, 
i,  26),  Tschitschibabin  (Abstr.,  1907,  i,  1022),  and  Stadnikoff  (Abstr., 
1911,  i,  435). 

The  reaction  between  triphenylmethyl  ethyl  ether,  propyl  iodide,  and 
magnesium  takes  place  most  probably  according  to  the  equations  : 
CPlyOEt  +  MgPrI  =  CPhgl  +  Pr-Mg-OEt  and  CPh3I  +  MgPrI  = 
Mgl2  4- CHPh3  +  C3H6.  It  is  found  that,  under  the  conditions 
employed  by  Stadnikoff  (loc.  cit.),  the  reaction  proceeds  only  in 
presence  of  alkyl  iodide  (perhaps  also  of  bromide),  whilst  ?'soamyl 
chloride  or  iodobenzene  does  not  react  with  magnesium  and  tripheoyl- 
methyl  ethyl  ether.  This  observation  is  explained  by  the  fact  that 
alkyl  chlorides  dissociate  into  alkylene  and  hydrogen  chloride  only 
with  difficulty,  and  aromatic  halogen  derivatives  exhibit  no  dissociation 
in  this  direction. 

If,  however,  equimolecular  proportions  of  isoamyl  chloride  and 
iodobenzene  are  taken  together,  the  reaction  proceeds  energetically 
with  formation  of  chlorobenzene  and  isoamyl  iodide,  the  latter  then 
dissociating  into  amylene  and  hydrogen  iodide,  and  so  giving  the 
conditions  for  the  reaction.  The  final  products  are  the  same  as  when 
propyl  iodide  is  used,  namely,  triphenylmethane  and  the  excess  of 
triphenylmethyl  ethyl  ether  does  not  take  part  in  the  reaction.  The 
formation  of  amylene  supports  the  scheme  of  the  reaction  given 
above. 

With  diphenylmethyl  propyl  ether  and  butyl  iodide,  the  formation 
of  tetraphenylethane  probably  results  from  the  reactions  :  CHPh2*OPr  + 
C4H9-MgI  =  CHPh2I  +  C4H9-Mg-OPr  and  2CHPh2I  +  2C4H9-MgI  = 
CHPh2’CHPh2  +  Mgl2  +  2C4H8.  T.  H.  P. 

Ambrein.  Joseph  Riban  ( Compt .  rend.,  1912, 154,  1729 — 1732*). — 
Pelletier  and  Caventou  in  1820  extracted  from  ambergris  by  means  of 
alcohol  a  substance  which  they  called  ambrein.  Having  obtained  a 
few  grams  of  this  substance  accumulated  in  the  course  of  years  in  a 
perfumery,  the  author  has  made  a  number  of  experiments  in  an  attempt 
to  elucidate  its  constitution. 

Ambrein,  C23H40O,  purified  by  repeated  crystallisations  from  alcohol 
is  a  white  solid,  separating  in  slender  needles,  m.  p.  82°,  which  exhibit 
the  phenomenon  of  superfusion  for  a  long  time  even  if  sown  with 
crystals.  When  warm  and  dry,  it  becomes  highly  electrified  on  slight 
rubbing.  It  has  no  optical  activity,  and  is  a  neutral  substance,  insoluble 
in  water,  but  soluble  in  most  organic  solvents,  from  which  it  does  not 
crystallise  out  at  all  readily.  When  acted  on  by  bromine  in  carbon 
tetrachloride  solution,  it  gives  an  octobromo- derivative,  C23H32OBr8,  a 

*  and  Bull.  Soc.  chim.,  1912,  [iv],  11,  754 — 757. 
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white,  vitreous  solid.  Chlorine  under  similar  conditions  decomposes  it. 
On  warming  ambrein  with  phosphorus  pentaehloride,  a  white,  amorphous 
mass  of  pentachloroambrein,  C28H350C15,  is  obtained.  W.  G. 

Synthes  s  of  Nitriles  in  the  Cyclic  Series.  Victor  Grtgnard 
andE.  Bellet  ( Compt .  rend .,  1912,  155,  44 — 46). — Alkyl  cyclic  nitriles 
can  be  prepared  by  adding  the  corresponding  magnesium  alkyl  bromide 
drop  by  drop  to  a  cold  ethereal  solution  of  cyanogen,  and  subsequent 
hydrolysis.  In  this  way  the  authors  have  prepared  cyanohexamethylene 
[cycZohexanecarboxylonitrile],  b.  p.  75 — 77°/16  mm.  (compare  Demja- 
noff,  Abstr.,  1904,  i,  410),  and  o-,  m-,  and  ip-metkylcjclohexanecarboxylo- 
nilriles,  colourless  liquids,  having  respectively  b.  p.  79 — 81°/16  mm., 
86 — 87c/16  mm.,  85 — 87°/ 18  mm.  All  these  nitriles  possess  a  strong, 
disagreeable  odour,  and  are  hydrolysed  by  alcoholic  potassium  hydroxide 
to  the  corresponding  acid,  without  the  formation  of  the  intermediate 
amide.  On  reduction  with  sodium  and  alcohol,  they  yield  the  corre¬ 
sponding  methylhexahydrobenzylamines ,  which  are  colourless  liquids 
with  a  slightly  fruity  odour,  of  which  the  m^a-compound  has  b.  p. 
114 — 116°/80  mm.,  and  the  para-,  b.  p.  113 — 115°/80  mm. 

£-Pinene  hydrochloride  when  slowly  added  to  an  ethereal  solution 
of  cyanogen  gives  d -hydropinenecarboxylonitrile,  m.  p.  157 — 158°, 
aD  +  1*0°  (compare  Houben  and  Doescher,  Abstr.,  1911,  i,  61).  This 

CHyCH - CH2 

nitrile  on  saponification  yields  the  1-acid,  |  >GMp2  |  ,  m.  p. 

CHyCMe - CH-C02H 

88—89°.  W.  G. 

Synthesis  of  a-Phenyl  a/^dimethylhydrocinnamic  Acid 
[a/TDiphenyl-a-methylbutjric  Acid],  (Mme.)  Pauline  Ramart- 
Lucas  {Compt.  rend.,  1912,  155,  39 — 42). — An  endeavour  to  elucidate 
the  constitution  of  an  acid,  m.  p.  173°,  obtained  on  oxidising  a  hydro¬ 
carbon  resulting  from  the  dehydration  of  diphenyl-^-butylcarbinol 
(compare  this  vol.,  i,  449). 

a/3-Diphenyl  a-methylbutyronitrile  can  be  prepared  from  a/3-di- 
phenylacrylonitrile  by  addition  of  magnesium  methyl  iodide  followed 
by  methyl  iodide  (compare  Kohler,  Abstr.,  1906,  i,  427),  or  by  the 
action  of  sodamide  followed  by  methyl  iodide  on  a/?-diphenylbutyro- 
nitrile.  The  nitrile,  so  obtained,  can  be  hydrolysed  by  heating  with  a 
mixture  of  hydrochloric  and  acetic  acids  in  sealed  tubes  at  180°, 
giving  afi-diphenyl-a-'melhylbutyric  acid,  CHMePh*CMePh,C02H,  m.  p. 
181 — 182°;  thus  the  original  acid  is  still  unorientated.  W.  G. 

Isomerism  of  Ethyl  Formylphenylaeetate.  III.  Wilhelm 
Wislicenu8  ( Annalen ,  1912,  389,  265 — 292.  Compare  Abstr.,  1900, 
i,  9,  597). — Four  modifications  of  ethyl  formylphenylaeetate  are  known  : 

(i)  the  liquid  a-form,  which  develops  an  intense  bluish-violet  coloration 
with  ferric  chloride,  is  simply  related  genetically  to  the  metallic 
derivatives,  and  is  undoubtedly  the  enolic  modification, 

OH-CH:CPh-C02Et; 

(ii)  /3-modification,  m.  p.  about  70°,  which  has  hitherto  been  regarded 
as  the  aldo-form  )  (iii)  Michael’s  modification,  m.  p.  about  50°  (Abstr., 
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1906,  i,  179),  and  (iv)  y-modification,  m.  p.  about  100°  (Wislicenus 
and  Borner,  Abstr.,  1900,  i,  597). 

The  author  is  of  opinion  that  the  a-  and  the  y-modifications  are  the 
only  forms  which  are  chemically  individual ;  the  other  solid  forms  are 
mixtures  of  the  a-  and  the  y-modifications. 

The  evidence  on  which  this  opinion  is  based  is  the  following.  The 
^-modification,  m.  p.  about  70°,  has  been  assumed  to  be  the  aldo-form, 
because  it  does  not  give  a  coloration  with  ferric  chloride  in  dilute 
alcoholic  solution.  Against  this  view,  however,  is  the  fact  that  the 
/^-modification  is  as  easily  soluble  as  the  a  in  alkali  hydroxides,  and 
both  solutions  behave  alike  on  acidification.  A  dilute  methyl-alcoholic 
solution  of  the  a-modification  slowly,  but  almost  entirely,  loses  its 
property  of  developing  colour  with  ferric  chloride,  indicating  the 
attainment  of  a  state  of  equilibrium  between  the  enolic  and  an  aldo- 
modification.  The  same  state  is  reached  when  the  y8-modification  is 
kept  in  dilute  methyl-alcoholic  solution.  The  aldo-form  in  the  solu¬ 
tion,  however,  cannot  be  the  /3-modification,  since  the  latter  cannot  be 
obtained  directly  from  the  solution  either  by  evaporation  or  by  pre¬ 
cipitation  with  water.  The  true  aldo-modifieation,  CBOCHPh*C02Et, 
of  ethyl  formylphenylacetate,  therefore,  has  not  been  isolated  ;  it 
exists  only  in  dilute,  alcoholic  solution. 

The  y-modification  is  obtained  best  by  adding  slowly  a  slightly 
alkaline  10%  solution  of  the  sodium  derivative  of  ethyl  formylphenyl¬ 
acetate  to  an  excess  of  25%  sulphuric  acid  at  0°;  it  has  m.  p. 
103 — 105°,  which  is  raised  to  about  110°  after  keeping  for  some  time. 
It  has  previously  been  regarded  as  a  geometrical  isomeride  of  the 
a-modification  ( loc .  cit.).  It  is  now  shown  to  be  the  enol-aldo-form, 
CHO’CPhlC(OH)*OEt,  since  it  can  under  suitable  conditions  develop  a 
transient,  pure  blue  coloration  with  ferric  chloride,  restores  the  colour 
of  decolorised  magenta  solution,  and  contains,  by  optical  evidence,  an 
ethylenic  linking.  The  two  remaining  solid  forms,  Michael’s  and  the 
/3-modifications,  are  simply  mixtures  of  the  a-  and  the  y-modifications. 
This  is  proved  as  follows  :  It  is  known  that  the  a-modification  changes 
almost  completely  into  the  /3  by  keeping.  When  a  solution  of  ethyl 
sodioformylphenylacetate  is  acidified,  the  m,  p.  of  the  solid  obtained 
varies  between  50°  and  105°  according  to  the  concentration  of  the 
hydrogen  ions  ;  the  greater  the  concentration,  the  higher  is  the  m.  p. 
of  the  solid.  Mixtures  of  the  liquid  a-  and  the  solid  y-modifications 
yield  solids  of  varying  m.  p.  resembling  the  (3 -  and  Michael’s 
modifications.  Moreover,  the  lower  is  the  m.  p.  of  a  solid  mixture 
the  greater  is  its  solubility  in  petroleum,  and  the  more  intense  is  its 
colour  reaction  with  ferric  chloride.  (The  a-modification  is  easily 
soluble  in  petroleum,  whilst  the  y-modification  is  almost  insoluble.) 
The  a-modification  when  impure  is  unchanged  by  acids,  but  the  quite 
pure  substance  is  converted  into  solid  mixtures  of  m.  p.  about  70 — 75°. 
Chloroform  containing  a  little  hydrogen  chloride  converts  the  solids  of 
lower  m.  p  into  the  y-modification ;  this  in  turn  is  converted  slowly, 
but  completely,  into  the  a-modification  in  indifferent  solvents. 

The  colour  'of  decolorised  magenta  solution  is  restored  by  all  the 
solid  modifications  ;  the  a-modification  does  not  do  so  except  after  long 
keeping  (that  is,  after  conversion  into  the  /3-form). 
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The  metallic  derivatives  of  ethyl  formylphenylacetate  are  of  the 
enoltype.  The  copper  derivative  of  the  /3-modification  (Abstr.,  1896,  i, 
552)  is  now  shown  to  be  the  a-copper  derivative  mixed  with  basic 
copper  sulphate  and  the  /?-  or  y-modification  of  the  ester. 

Whilst  the  enolic  constituent  of  a  desmotropic  combination  can  be 
detected  by  ferric  chloride,  the  aldo-form  can  be  identified  by 
decolorised  magenta  solution.  Also  copper  acetate  or  silver 
acetate  can  be  used  to  detect  the  existence  of  aldo-enol  equilibrium. 
By  shaking  a  benzene  solution  of  ethyl  formylphenylacetate  with 
aqueous  copper  acetate,  the  benzene  acquires  an  intense  green  colour 
or  remains  colourless  according  as  the  solution  contains  much  or  little 
of  the  enolic  form.  Again,  by  shaking  a  methyl-alcoholic  solution  of 
the  ester  covered  with  benzene  with  ammoniacal  silver  nitrate,  the 
deposition  of  black  silver  occurs  first  in  the  benzene  layer  and 
subsequently  in  the  alcoholic  liquid.  C.  S. 

The  Resolution  of  Racemic  Cyanohydrins  by  means  of  an 
Optically  Active  Base.  Mario  Betti  and  Jan  van  Giffen 
( Gazzetta ,  1912,  42,  i,  316 — 320). — /3-Hydroxynaphthylbenzylamine 
reacts  with  cyanohydrins,  thus :  Cl7H15ON  +  OH*CHR*CN  = 
Cl7H130NICHR  +  H20  +  HC]Sr,  and  it  is  suggested  that  racemic  cyano¬ 
hydrins  may  be  resolved  by  using  the  d-base. 

Anisylidenecyanohydrin  combines  with  the  d-base,  yielding  a 
crystalline  compound,  [a]D  =+314°.  From  the  filtrate,  a  small 
quantity  of  laevorotatory  cyanohydrin  is  obtained,  together  with  a 
larger  quantity  of  the  inactive  compound.  Methylsalicylidenecyano- 
hydrin  behaves  similarly,  yielding  a  crystalline  compound,  [a]D  =  +243°, 
whilst  only  a  small  quantity  of  a  laevorotatory  product,  yielding  an 
inactive  acid  on  saponification,  is  obtained  from  the  filtrate.  o-Nitro- 
benzylidenecyanohydrin  reacts  with  the  base,  forming  an  insoluble 
compound  of  unknown  constitution.  C.  H.  D. 

Dimorphism  and  Crystalline  Form  of  Diphenylmaleic 
Anhydride.  Julien  Drugman  ( Zeitsch .  Kryst.  Min.,  1912,  50, 
576 — 581). — Two  modifications  of  this  substance  are  described.  The 
a-modification  crystallises  from  acetone,  etc.,  as  large,  pale  greenish- 
yellow  crystals  with  a  slight  bluish  fluorescence,  m.  p.  155°,  D15  1’340  ; 
a  :  b  :  c  =  05176  :  1  :  0-7024.  The  habit  of  the  orthorhombic  crystals 
varies  widely  according  to  whether  they  are  grown  from  acetone  or 
from  toluene,  whilst  crystals  grown  from  alcohol  and  from  xylene  are 
apparently  hemimorphic.  The  /3- modification  crystallises,  together 
with  the  a-modification,  from  acetone  or  from  toluene  in  the  presence 
of  water.  It  forms  small,  almost  colourless,  monoclinic  crystals  with 
a  strong  blue  fluorescence,  m.  p.  146°,  D15  1'345  ;  a:b  :  c  — 
2-561(5) :  1  :  2-327(5);  £=101°33'.  The  ^-modification  is  a  labile 
form  ;  when  heated,  or  when  in  contact  with  the  a-modification,  it 
passes  over  into  the  latter.  L.  J.  S. 

o-  and  jo-Methoxybenzoylglyoxylic  Esters.  Andre  Wahl  and 
M.  Doll  ( Compt .  rend.,  1912,  155,  49 — 51). — Ethylacetoacetate  and 
its  homologues  are  converted  into  a/3-diketonic  esters  by  the  action 
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of  nitrous  fumes.  The  authors  are  extending  the  reaction  to  the 
aromatic  series. 

Methyl  o-methoxybenzoylacetate  was  not  transformed  into  a 
diketonic  ester  by  the  above  reaction,  but  yielded  a  white,  crystalline 
compound ,  m.  p.  141 — 142°,  which  was  insoluble  in  the  usual  solvents, 
soluble  in  alkalis,  but  not  reprecipitated  by  acids.  Its  analysis 
corresponds  with  methyl  oximinomethoxybenzoylacetate,  but  it  differs 
from  it  in  its  properties. 

Methyl  ^j-methoxybenzoylacetate  when  treated  with  nitrous  fumes 
yields  methyl  aniaoylglyoxylate,  0Me,C6H4*C0,C0,C02Me,  an  orange- 
yellow,  mobile  liquid,  b.  p.  185 — 192°/10  mm.,  which  reduces  Fehling’s 
solution  and  silver  nitrate.  It  is  insoluble  in  water,  but  combines 


with  it  giving  a  hydrate,  colourless  needles,  m.  p.  109 — 110°.  It 
gives  additive  products  with  a  number  of  reagents,  and  with  others 
condenses  normally.  With  hydroxylamine  it  yields  a  monoxime, 
m.  p,  153 — 154°,  identical  with  methyl  oximinoanisoylacetate  (compare 
Wahl  and  Silberzweig,  Compt.  rend.,  1910,  150,  538).  With  phenyl- 
hydrazine  it  yields  a  white  compound, 

0Me-C6H4*C0-C(NH-NHPh)(0H)-C02Me, 
m.  p.  193°,  which  on  heating  passes  into  the  monophenylhydrazone, 
m.  p.  121 — 122°,  identical  with  methyl  benzeneazoanisoylacetate  ( loc . 
cit .),  and  phenylhydrazopyrazolone,  m,  p.  177°. 

With  j»-nitrophenylhydrazine  the  product  is  either  the  mono- p- 
nitrophenylhydrazone,  m.  p.  175°,  or  p  nitrophenylhy  dr  azopyrazolone, 
m.  p.  340°,  according  to  the  temperature  and  proportion  of  the 
reagents  used. 

Hydrazine  (1  mol.)  in  acetic  acid  solution  gives  a  yellow,  crystalline 
compound,  m.  p.  165°,  and  semicarbazide  (1  mol.)  gives  a  white, 
crystalline  compound,  m.  p.  210°. 

An  anilide,  m.  p.  157 — 158°,  and  a  loluidiie,  m.  p.  152°,  have 
been  prepared  from  methyl  anisoylglyoxylate. 
a  It  condenses  with  o  phenylenediamine,  giving 

\  X^C,C6H4,OMe  a  white,  crystalline  compound  (annexed 


l  A  'C-C02Me  formula),  m.  p.  122°. 

The  authors  have  also  prepared  methyl, 
propyl,  and  iso  butyl  benzoylglyoxylates,  which 
have  respectively  b.  p.  146 — 149°/12  mm.,  155 — 158°/12  mm., 
161—164°/12  mm.,  and  Dg  1-233,  1  159,  M24.  They  are  all  yellow, 
mobile  liquids,  and  will  be  dealt  with  further  in  a  later  paper.  They 
react  with  hydrazine  hydrate  in  alcoholic  solution,  giving  3  :3' -diphenyl- 


rubazonic  acid,  m.  p.  267°, 


P„C— C=N-Ca— CPh 

ill  i  ii 

N  CO  CO  N 


NH  NH 


Angeli-Rimini  Reaction  [of  Aldehydes].  Angelo  Angeli  (Atti 
R.  Accad.  Linceir  1912,  [v],  21,  i,  622 — 627). — The  author  replies  to 
Balbiano's  criticisms  (this  vol.,  i,  474)  and  gives  the  results  of  the 
application  of  the  reaction  to  deoxybenzoin,  piperylacetone,  and 
benzyl  methyl  ketone. 
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Desoxylbenzoin  yields  benzhydroxamic  acid,  and  pi  pery  lace  tone, 
piperonalhydroxamic  acid  (compare  Rimini,  Abstr.,  1901,  i,  450). 

With  benzyl  methyl  ketone,  a  copper  salt  is  obtained,  which,  on 
decomposition  with  dilute  sulphuric  acid,  gives  varying  proportions  of 
benzhydroxamic  acid,  acetylbenzylhydroxylamine,  and  a  compound, 
m.  p.  232°,  containing  sulphur  and  nitrogen.  The  second  of  these 
products  is  derived  from  acetylhydroxylamine  isomeric  with  the 
hydroxamic  acid  which  should  be  formed  if  the  initial  compound  were 
an  aldehyde  instead  of  a  ketone,  and,  like  the  hydroxamic  acids,  it  is 
coloured  red  by  ferric  chloride  ;  its  copper  salt  is  formed  only  when 
concentrated  solution  of  acetylphenylhydroxylamine  and  copper  acetate 
are  employed,  and,  as  only  one  hydrogen  atom  replaceable  by  metals  is 
present,  has  the  composition  (C9H10O2N)2Cu. 

This  aldehyde  reaction  :  (a)  R*CHO  +  NH(OH)2  =  R'C(OH)INOH  + 
H20,  takes  place  in  an  alkaline  medium,  but  excess  of  alkali  may 
prevent  the  formation  of  hydroxamic  acids.  If  the  decomposition  of 
dihydroxyammonia,  according  to  the  equation:  (j8)  2NH(OH)2  = 
N20  +  3H20,  is  more  rapid  than  the  reaction  (a),  the  hydroxamic  acids 
will  be  obtained  in  small  amount  or  not  at  all.  But  it  is  found  that 
the  reaction  (a)  may  be  activated  by  adding  the  calculated  quantity  of 
alkali  in  small  portions  and  at  wide  intervals.  If  the  concentrations 
of  aldehyde  and  dihydroxyammonia  (which  is  proportional  to  the 
alkali  added)  are  indicated  by  Ca  and  Cb,  the  velocities  of  (a)  and  (/?) 
are  given  by  dx/dt  —  Kx{Ca  -  x)(Cb  ~  %)  and  dxjdt  —  K^{Cb  -  «)2,  where  Kx 
and  K2  denote  the  respective  velocity  constants.  The  ratio  of  the 
velocities  of  (a)  and  (/ 3 )  will  be  KvCa-Cb/ A^.CV  or  KCa/Cb,  and  this  can 
be  made  greater  than  unity  either  by  increasing  Ca  or  by  diminishing 
Ob-  Ca  cannot,  however,  be  greatly  increased,  since  concentrated 
solutions  are  already  used,  whereas  Cb  can  always  be  made  as  small  as 
desired,  and  reaction  (/3)  hence  rendered  negligible.  This  conclusion 
is  found  to  be  confirmed  experimentally,  and  it  is  only  by  such  an 
artifice  that  salicylaldehyde  and  »i-hydroxybenzaldehyde  can  be 
transformed  into  the  corresponding  hydroxamic  acids.  T.  II.  P. 

Glycidic  Esters  of  Decahydro -/3-naphthyl  Ketone,  Deca- 
hydro/lnaphthaldehyde,  and  Methyldecahydro-/3-naphthyl 
Ketone.  Georges  Darzens  and  Henri  Leroux  ( Compt .  rend., 
1912,  154,  1812—1814.  Compare  Abstr.,  1905,  i,  116,  601).— 
Decahydro-/3-naphthyl  ketone  readily  condenses  with  ethyl  chloro- 

acetate,  giving  the  glycidic  ester 
CH  (annexed  formula),  a  colourless, 

slightly  viscous  liquid,  b.  p. 
g<^CH,C02Et  148 — 150°/4  mm.  It  is  readily 
saponified  to  the  acid,  a  very 
viscous  liquid,  which  on  distilla¬ 
tion  under  reduced  pressure  is 
CH  decomposed,  giving  decahydro-fi- 

naphthaldehyde,  a,colom\esB,  mobile 
liquid,  b.  p.  95 — 96°/3  mm.,  which  gives  a  semicarbazone,  m.  p. 
178—179°. 

Condensation  of  decahydro-/3-naphthyl  ketone  with  ethyl  chloro- 
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propionate  yields  ethyl  decahydro-fi-naphthylmethylglycidate,  a  colourless, 
mobile  liquid,  b.  p.  155 — 156°/4  mm.  On  saponification,  it  yields  the 
acid,  crystallising  in  fine  needles,  m.  p.  149 — 150°.  This  acid  is 
much  less  readily  decomposed  than  its  lower  homologue,  but  on 
distillation’it  yields  decahydro-fi-naphthyl  methyl  ketone ,  a  mobile  liquid 
with  a  camphor-like  odour,  b.  p.  94 — 95°/3  mm.,  which  gives  a 
semicarbazone,  m.  p.  240 — 241°.  W.  G. 

A  New  Compound  Occurring  in  Wood  Vinegar  (Methyl- 
cyc/opentenolone).  Julius  Meyerfeld  (Chom.  Zeit.,  1912,  36, 
549 — 552). — Several  alicyclic  ketones  are  already  known  to  exist  in 
the  products  of  distillation  of  wood. 

Methylcy elope ntenolone,  C^HgO^  is  colourless,  and  has  m.  p.  106° 
and  b.  p.  210°,  with  slight  decomposition.  It  crystallises  well  from 
organic  solvents,  and  from  hot  water  with  H20.  Its  solution  is 
slightly  acid,  and  gives  a  violet  coloration  with  ferric  chloride.  It 
reduces  an  alkaline  solution  of  permanganate,  yielding  acetic  and 
oxalic  acids.  It  also  reduces  Fehling’s  solution  and  ammoniacal  silver 
nitrate.  It  yields  a  monoacetyl  derivative,  and  an  osazone  not 
containing  oxygen,  proving  the  presence  of  the  group  -COCH(OH)-. 
On  reduction,  a  mixture  of  the  two  l-methylcycJopentanols,  b.  p.  146°, 
is  obtained,  whilst  on  removal  of  water  a  methylcycZopentene  is 
obtained.  The  constitution  has  not  been  further  determined,  as  six 
isomerides  are  possible. 

The  osazone ,  C18H18N4,  crystallises  from  alcohol,  and  has  m.  p.  140° 
(decomp.).  The  acetyl  derivative  forms  colourless  crystals,  m.  p.  65° 
and  b.  p.  129 — 130°/12  mm.  The  phenylhydrazone  of  the  acetyl 
compound  forms  yellow  needles,  m.  p.  170°.  Hydroxy lamine  yields  a 
compound ,  C6H10O2N2,  probably  containing  the  groups  *NH*OH  and 
INOH,  as  it  forms  a  diacetyl  derivative,  m.  p.  76°,  exploding  at  110°. 

The  ketone-alcohol  forms  metallic  salts,  of  which  the  zinc, 
(C6H702)2Zn,H20, 

the  magnesium,  (C6H702)2Mg,H20,  and  sodium,  C6H702Na,  salts  have 
been  analysed.  C.  H.  D. 

Action  of  Hydrazine  on  Ethylenic  /^-Substituted  Amino- 
ketones.  Emile  Andre  ( Gompt .  rend.,  1912, 155,  52 — 54). — Ethylenic 
/3-substituted  aminoketones  of  the  types  NR1IRII1,CRICH*CORI  and 
NHRTI,CRICH*CORr  readily  condense  with  hydrazine  with  the 
elimination  of  the  amines  NHRnRin  or  NH2Rn  and  the  formation  of 
3  : 5-disubstituted  pyrazoles,  which  are  also  obtained  by  the  same 
reaction  from  the  corresponding  acetylenic  ketones  or  the  ethylenic 
/2-alkyloxy-  or  phenoxy -ketones  (compare  Moureu  and  Brachin,  Abstr., 
1903,  i,  581  ;  1904,  i,  824).  The  author  has  applied  the  reaction  to 
dipropylaminoacetylstyrene,  diethylaminopropionylstyrolene,  cyclo- 
hexylaminobutyrylstyrene,  and  diethylaminobenzoylstyrene. 

W.  G. 

Catalytic  Hydrogenation  of  Benzylideneacetone  [Styryl 
Methyl  Ketone].  Gustave  Vavon  {Gompt.  rend.,  1912,  154, 
1705 — 1706). — Styryl  methyl  ketone,  when  dissolved  in  ether,  is 
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readily  reduced  by  hydrogen  in  the  presence  of  platinum-black. 
By  stopping  the  action  at  the  required  stages,  three  successive  products 
can  be  obtained  (compare  Abstr.,  1911,  i,  657,  730). 

a- Phenylbutan-y-one,  C  H2Ph*  CH2*  COMe,  the  first  product,  is  a 
colourless  liquid,  b.  p.  110 — 112°/12  mm.;  DJ7  0992;  nJJ  1*514.  It 
gives  an  oxime,  fine  needles,  m.  p.  87°.  The  next  stage  in  the  reduc¬ 
tion  gives  a-phenylbutan-y-ol,  CH^Ph’OHyCHMe'OH,  a  colourless 
liquid  with  a  pleasant  odour,  b.  p.  115 — 1 1 6°/ 1 2  mm.;  D^7  0976  ; 
n%  1‘513.  It  forms  an  acetate,  b.  p.  123  — 124°/13  mm.  ;  DJ6  0*991  ; 
n%  1*489  ;  and  a  benzoate ,  b.  p.  195°/12  mm.  ;  DJ5  1*058;  n%  1*545, 

The  complete  reduction  of  styryl  methyl  ketone  gives  a-cyclo- 
hexylbutan-y-ol,  Ct3H11*[CH2]2*GHMe,OH,  a  colourless  liquid  with  an 
agreeable  odour,  b.  p.  1 1 2°/ 1 4  mm.;  D”  0*905  ;  n%  1*467.  It  yields 
an  acetate,  b.  p.  115 — 1 1 6°/ 1 2  mm.;  D44  0*932;  n%  1*450;  and  a 
benzoate,  b.  p.  190°/1*2  mm.  ;  D}4  1*009;  1*512.  W.  G. 


Derivatives  of  Hexahydrobenzaldehyde.  Jules  Fjrezouls 
( Compt .  rend.,  1912,  154,  1707 — 1708.  Compare  Abstr.,  1910,  i,  480). 
— Hexahydrobenzaldehyde  does  not  condense  with  acetic  anhydride 
or  potassium  cyanide,  but  under  their  influence,  polymerises.  On 
mixing  it  with  acetophenone  in  the  presence  of  sodium  methoxide, 
immediate  condensation  takes  place,  giving  phenyl  hexahydrostyryl 
ketone,  C6Hn*CHICH*COPh,  colourless  needles,  m.  p.  167 — 168°.  By 
the  condensation  of  benzaldehyde  and  hexahydroacetophenone,  the 
isomeride  cyclo hexyl  styryl  ketone ,  CHPhICH*CO*C6Hn,  is  obtained  as 
large,  colourless  plates,  m.  p.  58 — 59°,  which  is  readly  act°d  upon  by 
bromine  in  chloroform  solution,  giving  the  dibromide, 
CHPhBr-CHBr-COC6Hu, 
long  needles,  m.  p.  144 — 145°. 

The  yield  of  both  the  ketones  is  very  poor  indeed.  An  attempt  to 
condense  hexahydrobenzaldehyde  and  hexahydroacetophenone  only  gave 
an  oily  product  which  would  not  crystallise.  W.  G. 


Catalytic  Hydrogenation  of  Phenyl  Styryl  Ketone : 
Diphenylpropane  and  syw-Dicycfobexylpropane.  Jules  Fk^zouls 
(Cornpt.  rend.,  1912,  155,  42 — 44.  Compare  previous  abstract). — 
An  endeavour  to  prepare  hexahydrobenzylidenehexahydroacetophenone, 
which  was,  however,  unsuccessful,  the  ketone  group  being  reduced  prior 
to  this  stage. 

If  the  vapour  of  phenyl  styryl  ketone  is  passed  with  hydrogen 
over  freshly  reduced  nickel  at  200°,  ay-di?.yc\ohexylpropctne, 
C6Hn-[CH2]3-C„Hn, 

is  produced  as  a  colourless  liquid,  b.  p.  291 — 292°  (corr.) ;  D|44  0*8752  ; 
jiff  1*4736.  It  solidifies  at  -  30°  to  fine  needles,  in.  p.  -  17°. 

Under  similar  conditions,  but  using  nickel  that  has  already  served 
for  several  days,  the  product  is  ay-diphenylpropane, 
CH2Ph-CH2-CH2Fh, 

a  colourless  liquid,  b.  p.  299 — 300°  (corr.);  D,®  0*9018;  nj,9  1*5028 
(compare  Claus  and  Mercklin,  Abstr.,  1886,  143).  W.  G. 
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Iodoke tones  and  their  Derivatives  with  Uni-  and  with 
Multi- valent  Iodine.  Conrad  Willgerodt  and  Karl  Burkhard 
( Annalen ,  1912,  389,  292 — 305). — o-Iodoanisole,  acetyl  chloride,  and 
aluminium  chloride  react  in  carbon  disulphide  cooled  by  a  freezing 
mixture  to  form,  ultimately,  o -iodoanisyl  methyl  ketone , 
OMe*C6HaI*COMe, 

m.  p.  103°,  white  needles.  From  this,  anisyl  methyl  ketone  o-iodo- 
dichloride,  OMe’CgHgAc'IClg,  decomp.  128°,  yellow  leaflets,  is  obtained 
in  the  usual  manner;  the  iodoso-  and  the  iodoxy-compounds  cannot  be  pre¬ 
pared.  b-Acetyl-2-methoxydiphenyliodinium  chloride , 

OMe  •  C6H 3  Ac  •  IPh  *  Cl, 

m.  p.  198°,  white  leaflets,  obtained  by  treating  the  preceding  iodo- 
dichloride  and  mercury  diphenyl  with  water,  yields  an  alkaline  solution 
of  the  iodinium  hydroxide  with  silver  oxide  and  water,  and  the  following 
salts  by  double  decomposition  :  bromide ,  m.  p.  190°;  iodide,  m.  p.  169° 
{periodide,  C15H1402I4,  m.  p.  115°,  garnet-red  crystals);  dichromate, 
decomp.  151°,  yellow  needles,  and  platinichloride,  m.  p.  161°. 

o -Iodoanisyl  chloromethyl  ketone,  OMe*C6H3I*CO‘CH2Cl,  m.  p.  134°, 
obtained  by  the  action  of  chlorine  on  a  not  too  strongly  cooled  solution 
of  o-iodoanisyl  methyl  ketone  in  chloroform,  yields  o-iodo-/j-anisic  acid 
by  oxidation  with  potassium  permanganate,  and  the  iododichloride, 
CH2Cl‘CO,C6H3(OMe)-ICJ2,  yellow  leaflets,  by  passing  chlorine  into  its 
cooled  solution  in  a  little  chloroform. 

By  methods  similar  to  the  preceding,  o -iodophenetyl  methyl  ketone, 
OEt'CgHgl'COMe,  m.  p.  81°,  and  the  following  derivatives  have  been 
prepared:  phenetyl  methyl  ketone  o-iododichloride,  decomp.  103°; 
b-acetyl-2-ethoxydiphenyliodinium  chloride,  m.  p.  192°,  and  the  corre¬ 
sponding  platinichloride,  decomp.  172°;  bromide,  m.  p.  191°;  iodide, 
m.  p.  164°;  periodide,  decomp.  125°,  and  dichromate,  m.  p.  157° 
(decomp.). 

The  reaction  between  o-iodoanisole  and  benzoyl  chloride  in  cold 
carbon  disulphide  with  aluminium  chloride  leads  to  the  formation 
of  3-iodoA-methoxybenzophenone,  OMe'C6H3I'COPh,  m.  p.  803,  from 
which  the  following  have  been  prepared  :  i-methoxybenzophenone  3-iodo- 
dichloride,  decomp.  123°;  3-iodoso-i-methoxybenzophenone,  decomp.  108° 
{acetate,  decomp.  163°);  3-iodoxyA-methoxybenzophenone,  decomp.  190°, 
and  b-benzoyl-2-methoxydiphenyliodinium  chloride,  OMe'CgHgBz’IPlrCl, 
m.  p.  181°,  and  its  corresponding  platinichloride,  decomp.  194°, 
bromide ,  m.  p.  179°,  iodide,  m,  p.  156°,  and  dichromate,  decomp.  167°. 

O.  S. 

Action  of  Phosphorus  Tribromide  and  Phosphorus  on 
/3-Benzopinacolin.  P.  J.  Montagne  ( Chem .  Weekblad,  1912,  9, 
468 — 470.  Compare  Stoermer,  Abstr.,  1904,  i,  181  ;  Stoermer  and 
Martinsen,  Abstr.,  1907,  i,  446). — Stoermer’s  work  on  the  interaction 
of  phosphorus  tribromide  and  phosphorus  with  compounds  containing 
the  carbonyl  group  renders  it  probable  that  /3-benzopinacolin  would 
yield  tetraphenylethylene  according  to  the  scheme  : 

CPlyCOPh  [CPhg-CPh]  CPb2:CPh2. 

At  200 — 210°  there  is  no  action;  at  240 — 250°,  triphenylmethane 
(m.  p.  93’5°)  is  formed,  the  necessary  hydrogen  being  derived  from 
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decomposition  of  part  of  the  molecule.  A  small  proportion  of  anthracene 
is  also  formed.  A.  J.  W. 

Number  of  Isomerides  of  Merotropic  and  Desmotropic 
Compounds.  Arthur  Michael  ( Annalen ,  1912,  390,  30 — 46). — 
Previously  it  has  been  shown  (Abstr.,  1906,  i,  179)  that  the  three 
forms  of  ethyl  formylphenylacetate  are  enolic,  the  two  forms  of  oxal- 
acetic  acid  are  ketonic,  and  that  dibenzoylacetylmethane  exists  in  one 
enolic  and  two  ketonic  modifications.  Now  it  is  shown  (following 
abstracts)  that  dibenzoylpropionylmethane  also  exists  in  two  ketonic 
modifications.  Contrary  to  the  expectation  that  these  two  forms 
would  resemble  closely  the  two  ketonic  forms  of  dibenzoylacetyl¬ 
methane,  it  has  been  found  that  the  presence  of  the  propionyl  in  place 
of  the  acetyl  group  materially  alters  the  ease  of  the  keto-enolic 
transf  ormation . 

The  existence  of  the  preceding  two  dibenzoylacyl methanes,  each  in 
two  ketonic  modifications,  is  specially  important  in  that  it  shows  that 
the  structures  of  such  modifications  cannot  be  those  corresponding 
with  racemic  and  with  meso-configurations,  as  has  previously  been 
assumed  in  the  case  of  alkyl  diacylsuccinates  and  other  substances 
which  contain  two  equally  asymmetric  carbon  atoms  and  exist  in  two 
ketonic  modifications. 

The  cause  of  the  preceding  cases  of  isomerism  undoubtedly  is  to  be 
found  in  the  spatial  arrangement  of  the  atoms  in  the  molecule.  A 
conception  of  stereochemical  formulse  is  given,  based  on  the  law  of 
entropy  and  bearing  special  reference  to  the  possible  number  of  iso¬ 
merides,  as  conditioned  by  the  free  and  the  bound  chemical  energies 
of  the  atoms. 

Not  only  the  structural  formula,  but  also  the  stability,  of  an  organic 
compound  is  determined  by  these  factors.  If  it  is  assumed  that  the 
bound  energy  of  two  singly  linked  carbon  atoms  is  insufficient  to 
prevent  rotation,  then  for  a  certain  configuration  the  maximum 
entropy  of  the  system  will  be  attained,  or,  in  other  words,  the  free 
chemical  energy  of  atoms  which  are  not  directly  united  will  be  as  fully 
as  possible  transformed  into  bound  energy  and  heat.  When  this 
favoured  configuration  has  been  attained,  oscillatory  motion  may  occur, 
but  not  free  rotation,  because  this  would  necessitate  a  spontaneous 
transformation  of  bound  into  free  chemical  energy,  that  is,  a  degrada¬ 
tion  of  the  entropy.  The  fact  that  a  saturated  organic  compound, 
which  theoretically  can  exist  in  several  different  modifications,  actually 
occurs  only  in  one  or  in  stereoisomeric  forms,  must  depend  on  the 
change  of  entropy  accompanying  the  conversion  of  one  form  into 
another.  If  the  change  is  considerable,  only  one  form  is  stable  ;  if  it 
is  relatively  small,  several  forms  may  exist  ;  whilst  if  the  change  is 
small  enough,  the  several  forms  are  interconvertible  by  very  feeble 
physical  or  chemical  agencies.  0.  S. 

Isomeric  Ketonic  Modifications  of  Dibenzoylacetylmethane. 
Arthur  Michael  {Annalen,  1912,  390,  46 — 48). — The  known  ketonic 
modification,  the  /3-form,  of  dibenzoylacetylmethane,  is  converted  by  boil¬ 
ing  for  one-half  to  three-quarters  of  an  hour  with  acetyl  chloride  into 
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a  new  ketonic  modification,  y-dibenzoylacetylmethane ,  m.  p.  146 — 149°, 
which  is  unimolecular,  does  not  develop  a  coloration  with  alcoholic 
ferric  chloride  except  after  some  time,  and  can  be  crystallised  only 
from  acetyl  chloride  without  undergoing  a  partial  change  into  one  of 
the  other  modifications.  The  m.  p.  deptnds  largely  on  the  duration  of 
the  heating,  since  the  y-form  changes  by  heating  into  the  /?-ketonic 
and  the  enolic  modifications. 

Comparative  experiments  on  the  behaviour  of  the  j3-  and  the  y-modi- 
fications  in  various  solvents,  such  as  acetyl  chloride,  acetic  anhydride, 
methyl  iodide,  carbon  tetrachloride,  ethylene  dibromide,  etc.,  show 
that  usually  the  y-  changes  to  the  /3- form,  and  that  enolisation  does 
not  occur  to  any  great  extent,  as  a  rule ;  in  chloroform,  however,  the 
y-modification  is  almost  completely,  the  /^-modification  to  the  extent  of 
one-third,  changed  to  the  enolic  form.  In  benzene  solution,  in  the 
presence  of  1%  aqueous  sodium  carbonate,  the  /8-form  is  enolised  thrice 
as  rapidly  as  the  y-form.  C.  S. 

Isomeric  Ketonic  Modifications  of  Dibenzoylpropionyl- 
methane.  Arthur  Miceiael  and  Harold  Hibbert  ( Annalen ,  1912, 
390,  68 — 88). — The  reaction  between  benzoylpropionylmethane  and 
anhydrous  sodium  carbonate  and  benzoyl  chloride  in  ether  in  the 
presence  of  two  to  three  drops  of  water  leads  to  the  formation  of  the 
enolic  modification  of  dibenzoylpropionylmethane,  C18H1603,  a  heavy, 
viscous  liquid,  which  develops  a  deep  red  coloration  with  alcoholic 
ferric  chloride,  easily  changes  to  the  /3-ketonic  modification,  and 
dissolves  readily  and  completely  in  aqueous  sodium  carbonate.  The 
ketonisation  of  the  enolic  modification  is  greatly  retarded  by  certain 
solvents,  particularly  chloroform. 

The  /3-ketonic  modification,  m.  p.  122 — 123°,  is  obtained  by  keeping 
the  liquid  form  for  five  days  and  washing  the  resulting  solid  with 
petroleum  to  remove  traces  of  the  unchanged  enolic  modification.  It 
crystallises  unchanged,  in  prisms  or  needles,  from  glacial  acetic  acid, 
but  is  enolised  by  other  solvents.  It  dissolves  slowly  in  aqueous 
sodium  carbonate,  and  develops  a  coloration  with  ferric  chloride  only 
after  about  thirty  seconds,  both  reactions  being  preceded  by  enolisa¬ 
tion.  Unlike  /3-dibenzoylacetylmetbane,  /3  dibenzoylpropionylmethane 
is  enolised  by  acetyl  chloride,  not  converted  directly  into  the  y-ketonic 
modification.  However,  it  crystallises  from  hot  50%  alcohol  as  a 
mixture,  m.  p.  125 — 133°,  which,  after  being  heated  at  100 — 102°  for 
two  to  three  hours,  is  converted  by  boiliDg  acetyl  chloride  into  the 
y-ketonic  form,  m.  p,  151  — 153°.  y- Dibenzoylpropionylmethane,  like 
the  /8-form,  is  unimolecular,  and  behaves  in  a  similar  manner  towards 
aqueous  sodium  carbonate  and  towards  alcoholic  ferric  chloride.  In 
most  solvents  it  changes  to  the  /3-form  or  to  a  mixture  of  the  /?-  and 
the  y-forms ;  from  glacial  acetic  acid,  dichoroethylene,  or  chloroform, 
however,  it  can  be  recovered  almost  unchanged. 

The  /3-  and  the  y-forms  behave  alike  towards  fatty  tertiary  amines 
(compare  Michael  and  Smith,  Abstr.,  1908,  i,  943).  C.  S. 

Constitution  of  Natural  Chrysazin  Derivatives.  Otto  A. 
Oesterle  (Arch.  Pharm.,  1912  250,  301 — 306). — Chrysophanic  acid, 
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aloe-emodin,  and  rhein  are  anthraquinone  derivatives,  each  containing 
a  side-chain  in  the  /3-position,  bat.  whether  this  position  is  2  or  3 
is  still  an  open  question.  Fischer,  Falco,  and  Gross  regard  the  side- 
chains  are  being  in  position  3  (Abstr.,  1911,  i,  309).  The  author 
at  one  time  believed  them  to  be  in  position  2,  but  since  rhein  is 
converted  through  its  amide  and  amine  into  a  trihydroxyanthraquinone 
which  is  not  identical  with  1:2:  8-trihydroxyanthraquinone,  he  is  now 
of  opinion  that  the  carboxyl  group  in  rhein  occupies  position  3 
and  consequently  the  side  chains  in  chrysophanic  acid  and  in  aloe- 
emodin  also  occupy  the  same  position. 

The  1:3:  8-trihydroxyanthraquinone  obtained  from  rhein  has  m.  p. 
277 — 278°,  forms  an  acetate ,  m.  p.  197 — 198°,  dissolves  in  dilute  alkalis 
with  a  violet-red  colour,  and  develops  an  orange  coloration  in 
concentrated  sulphuric  acid.  0.  S. 


Oxidation  of  Un  saturated  Compounds  with  Organic 
Peroxides.  III.  Oxidation  of  Derivatives  of  Unsaturated 
Compounds  with  Two  Double  Linkings.  Nikolaus  Pkilescitaeff 
( J .  Russ.  Phys.  Chem.  Soc.,  1912,  44,  613 — 647.  Compare  Abstr., 
1911,  i,  604). — The  present  paper  deals  with  the  oxidation,  by  means 
of  benzoylhydroperoxide,  of  compounds  containing  two  double  linkings. 
In  these  cases  the  reaction  proceeds  in  the  normal  way,  and,  in 
dependence  on  the  proportion  of  active  oxygen  employed,  either  one  or 
both  of  the  double  linkings  may  be  oxidised,  the  less  hydrogenated  of 
the  two  linkings  being  oxidised  first. 

The  velocity  of  the  reaction  and  the  properties  of  the  oxide  obtained 
depend,  not  only  on  the  distribution  of  the  oxygen  groups  with  reference 
to  the  double  linkings,  but  also  on  their  character — whether  aldehydic, 
alcoholic,  etc.  In  the  case  of  unsaturated  alcohols,  if  the  oxygen  ring 
is  in  the  a/3-position  as  regards  the  hydroxyl  group,  it  exhibits  con¬ 
siderable  stability  and  inertness,  being  incapable  of  hydration.  In 
compounds  containing  either  an  esterified  alcohol  group,  such  as 
acetyl-linalool,  or  a  carboxyl  group,  oxidation  of  an  a/3- double  linking 
is  so  slow  that  it  may  be  regarded  as  virtually  absent.  When 
aldehydes  and  ketones  with  conjugated  systems  of  double  linkiDgs  are 
oxidised,  the  oxide  formed  is  so  unstable  that  it  undergoes  decomposi¬ 
tion  with  formation  of  an  aldehyde  with  a  carbon  atom  chain  contain¬ 
ing  one  less  member  than  that  of  the  original  compound.  With  keto- 
oxides,  the  decomposition  occurs  at  the  double  linking  and  yields  two 
aldehyde  molecules. 


Geraniol  monoxide, 


UR-CH2-CH/CMe:CH'CH0-OH 
CMp2<ii  22  2 


ob¬ 


tained  by  employing  1  atom  of  active  oxygen  per  mol.  of  the  alcohol,  is 
a  colourless,  viscous  liquid,  b.  p.  157 — 158°/25  mm.,  D®  09716,  DJ® 
0*9610  1  4681.  In  presence  of  traces  of  acid,  it  combines 

energetically  with  water,  giving  the  trihydric  alcohol,  C10Hl7(OII)3, 
which  is  a  faintly  yellow,  viscous  liquid,  b.  p.  204 — 206°/19  mm.,  DJJ 
1*0606,  Dj®  1*0486,  »/„  1*4935,  and  yields  a  triacetyl  derivative, 
C10Hl7O3Ac3,  b.  p.  208°/25  mm.,  Dg  1*0756,  1*0619  (compare 

Markownikoff  and  Reformatsky,  Abstr.,  1893,  i,  662  ;  Wagner,  Proc. 
Warsaw  Soc.  Nat.,  1896).  The  oxidation  of  one  ethylene  linking  of 
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geraniol  by  the  hydroperoxide  is  accompanied  by  attack  of  the  hydroxyl 
group,  a  small  proportion  being  obtained  of  a  compound,  b.  p.  119 — 120°/ 
25  mm.,  having  aldehydic  properties;  the  products  of  the  reaction 
contain  also  a  higher  fraction,  consisting  of  a  mixture  of  the  dioxide 
(see  below)  with  condensation  products. 

Geramol  dioxide,  ^ _ ^>CH,CH2*CH2*CMe<^^  2  ,  ob¬ 

tained  by  employing  2  atoms  of  active  oxygen  per  mol.  of  geraniol,  is 
a  colourless,  mobile  liquid,  b.  p.  180 — 183°/25  mm.,  Do  1  0587,  DJ® 
T0472,  n™  1'4653,  and  on  hydration  gives  two  isomeric,  crystalline 
trihydric  oxyalcohols  : 

pTT.pTT  .ATT 

(1)  OH-CMe2-CH(OH)-[CH2]2-CMe<(l)  2  ’ 

monoclinic  prisms,  m.  p.  145 — 146°;  the  triacetyl  derivative, 

9ioHirO(OAc)8, 

is  a  colourless,  viscous  liquid,  b.  p.  189-5 — 190°/14  mm.,  D{}  1  *1 396, 
DJg  1-1253  ;  (2)  m.  p.  163 — 164°.  These  two  isomerides  are  optically 
inactive  and  are  heDce  derived  from  the  limonene  and  terpinolene 
forms  of  geraniol ;  they  are  accompanied  by  an  isomeric  liquid 
product,  which  is  probably  a  mixture  of  the  two  crystalline  compounds, 
but  no  pentahydric  alcohol  could  be  isolated  (compare  Wagner, 
loc.  cit.). 

CH 

Linalool  monoxide ,  CMe2ICH,OH2,CH2,CMe(OH),CH<^^  2,  is  a 

colourless,  mobile  liquid,  b.p.  197 — 198°/758  mm.,D<5  0  9660,  D}®  0'9520, 
nj,6  1-45567,  [a]D  —5°,  and  forms  an  acetyl  derivative,  Cl0Hl7O2 Ac, 
b.  p.  118—119725  mm.,  Dg  0-9901,  Dig  0-9770,  <  1-44972, 
[a]D  —  4-83°,  which  does  not  undergo  hydration  in  presence  of  acid. 
Attempts  to  hydrate  the  monoxide  were  unsuccessful,  the  reaction 
being  accompanied  by  condensation  and,  apparently,  dehydration  ;  the 
resulting  product  is  an  aldehyde,  C10H16O,  b.  p.  120 — 122°/25  mm., 
D°  0-8706,  T>\t  0-8576,  ?^i)6  1-5038. 

OMe  OFT 

Linalool  dioxide ,  ^  2>CIDCH0-CH9-CMe(OHrCH<T  2,  is  a 

colourless  liquid,  b.  p.  131  — 133°/25  mm.,  DJJ  1’0552,  Df  1-0440, 
1*46170,  [a]D  +5’3°.  On  hydration  it  yields  the  trihydric 

piT 

oxyalcohol,  OH-CMe2*CH(OH)-OH2*CH2-CMe(OH)*CH<(l)  2,  as  a 

viscous  liquid,  b.  p.  207 — 212°/26  mm.  ;  with  acetic  anhydride,  this 
compound  yields  the  telra-acetyl  derivative,  C10H17(OH)(OAc)4,  b.  p. 
207— 209°/20  mm.,  D°  M249,  Dig  M114,  <  1-4531. 

C  Me 

Acetyl-linalool  monoxide ,  ^__^>CH'CH2,CH2,CMe(OAc),CH.’CH2, 


is  a  colourless,  mobile  liquid,  b.  p.  138 — 139°/25  mm.,  D“  0-9879, 
D46  0"9742,  w1],6'1  T44847,  [a]D  —2-58°.  On  hydration,  it  gives  a 
mixture  of  the  trihydric  alcohol,  C10H1^(OH)3,  and  its  monoacetyl 
derivative,  C10ITl7(OH)2*OAc ;  the  latter  could  not  be  isolated,  but  the 
former  is  a  colourless,  viscous  liquid,  b.  p.  177 — 180°/ 15  mm.,  which 
gradually  deposits  crystals,  m.  p.  54 — 55°. 
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Aeefcyl-linalool  dioxide  could  not  be  obtained,  benzoylhydroperoxide 
oxidising  the  double  linking  in  the  a/2-position  to  the  acetyl  group 
only  with  great  difficulty. 

Citral  monoxide ,  ^^CH-CH^CH^CMerCH-CHO,  is  a  mobile 

liquid  which  rapidly  turns  yellow  in  the  air,  b.  p.  144‘5 — 1 45 *5°/ 
20  mm.,  DJ®  0'9679,  wj,®  1*47848  ;  it  gives  all  the  reactions  of  aldehydes, 
its  oxime  and  semicarbazone  being  non-crystalline.  With  water  it 
gives  the  glycol,  OH,CMe2*CH(OH)*CH2,CH2*CMeICH,CHO,  which 
is  a  mobile  liquid,  b.  p.  141  — 142°/24  mm.,  Dq  1  0584,  DJ®  l-0335, 
and  forms  a  non-crystalline  oxime  and  semicarbazone.  Oxidation  of 
the  glycol  with  moist  silver  oxide  yields  the  unsaturated  acid, 

0H*09H14*C02H, 

b.  p.  176 — 180°/19  mm.,  which  could  not  be  obtained  quite  pure. 
When  heated  in  a  sealed  tube  with  active  anhydride,  the  glycol  reacts 
in  the  enolic  form  (compare  Semmler  and  Schossberger,  Abstr.,  1911, 
i,  475),  giving  the  triacetyl  derivative, 

OAc-CMe2*CH(OAc)*CH2-CH2*CMe:c:CH*OAc, 
b.  p.  205 — 207°/ 15  mm. 

In  the  preparation  of  citral  dioxide,  the  latter  decomposes,  yielding 
formic  acid  and  the  volatile  aldehydic  oxide, 

CMe, 

^ _ _ 

b.  p.  114— 115°/25  mm.,  D°  0-9724,  D}®  0-9419,  <  1-43728,  which  gives 
a  non-crystalline  oxime  and  semicarbazone.  This  compound  is  readily 
hydrated  to  the  aldehydic  glycol,  CgH160(0H)2,  b.  p.  161 — 162°/25  mm., 
D®  1-0690,  DJ®  1-0573,  <  1-4710. 

CHPh. 


>CH-CH2-CH2-CHMe-CHO, 


Benzylideneacetone  oxide, 


o- 


J>CHAe,  is  a  mobile,  golden-yellow 


liquid,  b.  p.  123 — 125°/11  mm.,  D£  T0835,  Dj®  T0694,  which,  in 
presence  of  water,  undergoes  gradual  decomposition  into  benzaldehyde 
and  probably  methylglyoxal ;  the  same  decomposition  occurs  on  keeping 
or  distilling  the  oxide. 

With  increase  of  the  number  of  oxygen  atoms  united  to  the  carbon 
in  the  a/3-position  with  respect  to  the  double  linking,  oxidation  by 
means  of  benzoylhydroperoxide  no  longer  occurs.  Attempts  to 
oxidise  cinnamic  acid  in  this  way  were  unsuccessful.  T.  H.  P. 


The  Isomeric  Tanacetyl  Alcohols.  Yincenzo  Paolini  and 
Bianca  Divizia  (Atti  R.  Accad.  Lined,  1912,  [v],  21,  i,  570 — 574). — 
It  has  been  shown  (Paolini,  Abstr.,  1911,  i,  730)  that  tanacetyl  alcohol 
(thujol)  is  a  mixture  of  two  isomerides.  A  dextrorotatory  tanacetone, 
distinct  from  /3-tanacetone,  has  now  been  isolated  from  thuja  oil,  and 
yields  on  reduction  a  mixture  of  alcohols  quite  similar  to  the  ordinary 
tanacetyl  alcohol,  in  which  /3-thujyl  alcohol  predominates.  Similarly, 
a  mixture  ha3  been  isolated  from  the  products  of  reduction  of  oil  of 
absinthe,  the  fraction  of  b.  p.  208 — 210°  being  used.  From  this,  a 
phthalate  with  [a]D  +  2°28'  and  m.  p.  95 — 96°  has  been  obtained, 
yielding  on  hydrolysis  the  alcohol,  with  [a]D  +  50°01'.  It  is  proposed 
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to  term  this  alcohol  8-thujyl  alcohol ,  reserving  y  for  the  alcohol 
accompanying  it  in  oil  of  absinthe.  C.  H.  D. 

The  Density  of  Camphor  as  Deduced  from  the  Densities  of 
its  Solutions  in  Different  Solvents.  H.  Malosse  ( Compt .  rend., 
1912,  154,  1697 — 1698). — The  densities  at  20°  of  solutions  of  camphor 
in  the  following  solvents  have  been  determined  :  99%  alcohol,  90% 
alcohol,  acetone,  methyl  alcohol,  benzene,  ethyl  acetate,  olive  oil, 
dimethylaniline,  acetic  acid,  and  carbon  tetrachloride;  the  concentra¬ 
tions  of  the  solutions  varied  from  10  to  60  grams  of  camphor  per  100 
grams  of  solution.  Graphs  of  the  results  were  then  drawn,  and 
extrapolated  to  a  solution  containing  100  grams  of  camphor,  that  is, 
pure  camphor.  The  mean  density  thus  obtained  is  0-963,  the  greatest 
deviations  from  the  mean  being  ±0'002.  T.  S.  P. 

Essential  Oils.  IV.  Essence  of  Mespilodaphne  pretiosa. 
Gustave  Laloue  {Bull.  Soc.  chim.,  1912,  [iv],  11,  602 — 606.  Compare 
Abstr.,  1911,  i,  138). — The  author  has  studied  the  essential  oils 
obtainable  from  the  branches  and  wood  of  the  Mespilodaphne  pretiosa, 
belonging  to  the  Lauracea  family.  The  branches  on  distillation  with 
steam  yield  0‘5%  of  a  very  mobile,  pale  yellow  oil,  D45  0-8912  ; 
aD  7°20' ;  1469;  acid  number,  14;  acetyl  number,  165-2.  It  has  a 

smell  closely  resembling  that  of  linalool,  and  is  chiefly  composed  of  that 
alcohol.  The  wood  on  similar  treatment  yields  a  mixture  of  a  light 
and  a  heavy  oil,  the  total  yield  being  0  69%.  The  lighter  oil,  which 
constitutes  five-sevenths  of  the  mixture,  is  greenish-yellow,  with  an 
odour  of  rosewood.  Its  constants  are:  Df  0  9539  ;  aD  +  8°48' ; 

1’501  ;  acid  number,  0  7  ;  saponification  number,  100-8  ;  acetyl 
number,  205-1.  The  heavy  fraction  is  a  light  brown  oil  with  an  odour 
of  cinnamon,  Df  T0551  ;  aD+3°8';  n™  l-545  ;  acid  number,  3'5; 
saponification  number,  203’7  ;  acetyl  number,  247-8.  It  consists,  for 
the  greater  part,  of  a  benzoate,  which  is  probably  that  of  linalool  or 
geraniol.  W.  G. 

Constituents  of  Oil  of  Savin.  J.  Watson  Agnew  and  Robin  B. 
Croad  ( Analyst ,  1912  37,  295 — 298). — The  oil  was  first  hydrolysed 
with  potassium  hydroxide,  then  distilled  with  steam,  and  the  distillate, 
after  being  dried  over  anhydrous  sodium  sulphate,  submitted  to 
fractional  distillation.  The  following  yields  were  obtained :  First 
runnings  (pinene),  b.  p.  150 — 160°,  1*7%;  sabinene,  b.  p.  162 — 166°, 
16’0%;  terpinene  fraction,  b.  p.  175  — 185°,  5-3%;  sabinol,  b.  p. 
208 — 209°,  17'0%;  residue,  b.  p.  above  210°,  16-0%;  resin  from  steam- 
distillation,  31*0%;  acids  (acetic,  formic,  and  another  acid,  m.  p.  85°), 
7*0%.  Certain  samples  examined  yielded  large  quantities  of  pinene, 
and  had  evidently  been  mixed  with  oil  of  turpentine.  W.  P.  S. 

Production  and  Polymerisation  of  Butadiene,  Isoprene,  and 
their  Homologues.  William  H.  Perkin  (/.  Soc.  Chem.  Ind.,  1912, 
31,  616 — 624). — Despite  frequently  recurring  statements  to  the 
contrary,  there  can  now  be  no  doubt  that  caoutchouc  may  actually  be 
obtained  synthetically  by  the  polymerisation  of  isoprene  and  its 
homologues,  and  that  the  synthetic  product  is  really  caoutchouc  and 
strictly  comparable  with  natural  caoutchoucs. 
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The  raw  material  for  the  synthetic  production  of  caoutchouc  must 
be  available  in  large  quantities,  and  the  only  materials  fulfilling  the 
necessary  conditions  seem  to  be  wood,  starch,  sugar,  petroleum,  and 
coal. 

Much  work  has  been  done  on  the  halogenation  of  hydrocarbons,  such 
as  pentane  and  isopentane  and  the  elimination  of  halogen  hydride 
from  the  products,  and  the  conversion  of  lactic  acid  into  dimethylallene 
and  isoprene  by  a  somewhat  complicated  process  has  been  investigated, 
but  the  important  method  whereby  isoprene  may  be  obtained 
readily  and  in  quantity  requires  isoamyl  alcohol  as  the  initial 
material.  isoAmyl  chloride,  obtained  by  the  action  of  hydrogen 
chloride  on  the  fraction,  b.  p.  128 — 131°,  of  commercial  fusel 
oil,  is  chlorinated  in  the  vaporous  state  in  sunlight  or  the  light  of 
a  mercury  lamp,  in  a  specially  constructed  apparatus,  whereby  the 
formation  of  more  highly  halogenated  substances  than  dichlorides  is 
prevented.  The  chlorinated  product  can  be  separated  by  careful 
fractionation  into  y8-dichloro-/?-methylbutane,  b.  p.  142°,  /JSdichloro- 
/?-methylbutane,  b.  p.  152 — 155°,  and  ah-dichloro-fi-methylbutane ,  b.  p. 
170 — 172°,  the  constitution  of  the  last  being  proved  by  its  conversion 
ultimately  into  /J-methyladipic  acid.  All  three  dichlorides  yield 
isoprene  when  passed  over  hot  soda-lime,  so  that  in  the  preparation  of 
the  hydrocarbon  the  fraction,  b.  p.  140 — 180°,  of  the  chlorinated 
products  is  passed  directly  over  soda-lime  in  an  iron  tube  at  about 
470°;  the  yield  of  isoprene  is  about  40%  of  that  theoretically 
possible. 

The  polymerisation  of  isoprene  to  caoutchouc  is  effected  by 
Matthews’  sodium  process,  which  has  the  important  advantages  over 
other  methods  that  it  is  practically  quantitative,  can  be  performed 
in  the  cold  or  at  a  very  moderate  heat,  and  is  not  seriously  affected 
by  the  presence  of  impurities,  such  as  /?-methyl-A0-butylene  or  other 
hydrocarbons  which  are  not  capable  of  polymerisation  to  caoutchouc. 
The  isoprene  is  sealed  up  with  about  3%  of  thin  sodium  wire,  and  is 
heated  at  about  60°  for  several  days  ;  the  dark  brown  product  may  be 
treated  with  acetone,  and  the  precipitated  caoutchouc  may  be  washed 
with  alcohol  or  heated  with  steam  to  remove  acetone  and  any  unpoly¬ 
merised  hydrocarbon. 

There  is  every  reason  to  believe  that  this  process  may  be  developed 
into  an  actual  process  for  the  manufacture  of  rubber  provided  that 
some  cheap  means  of  obtaining  fusel  oil  in  quantity  is  discovered. 

Reference  is  made  to  Fernbach’s  fermentative  processes,  whereby 
starch  is  converted  into  acetone,  on  the  one  hand,  and  fusel  oil  on  the 
other.  The  fusel  oil  thus  produced  contains  a  high  percentage  of 
butyl  alcohol.  Since  Harries  has  shown  that  the  rubber  obtained 
by  the  polymerisation  of  Aar- butadiene  is  of  better  quality  than  that 
obtained  from  isoprene  (Abstr.,  1911,  i,  798),  butyl  alcohol  has  been 
converted  into  butyl  chloride,  and  this,  by  chlorination  in  the  apparatus 
previously  mentioned,  into  a  mixture  of  aj3-,  ay-,  and  aS-dichlorobutanes. 
All  of  these  yield  A^-butadiene  when  passed  over  hot  soda-lime. 

ay-Dichlorobutane  has  also  been  obtained  by  the  following  method. 
Acetaldehyde  is  converted  by  very  dilute  potassium  carbonate  into 
aldol,  which  is  then  reduced,  electrolytically  or  by  neutral  reducing 
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agents,  to  ay-butylene  glycol ;  the  latter  is  converted  by  hydrochloric 
acid  into  ay-dichlorobutane,  from  which  the  butadiene  is  produced  by 
the  soda-lime  method.  The  butadiene  is  polymerised  to  butadiene 
rubber  by  the  sodium  process.  The  author  does  not  go  so  far  as  to 
say  that  synthetic  rubber  is  identical  with  natural  caoutchouc,  but 
states  that  it  is  comparable  with  ordinary  caoutchouc  in  that  it  can  be 
vulcanised  and  answers  all  the  other  tests  to  which  caoutchouc  must 
be  put  by  the  manufacturer.  C.  S. 

Chemistry  of  Caoutchouc.  IV.  David  Spence  ( Zeitsch .  Chem. 
Ind.  Kolloide ,  1912,  10,  299 — 306). — The  effect  of  temperature  on  the 
vulcanisation  of  caoutchouc  has  been  investigated.  Practically  no  vulcani¬ 
sation  takes  place  in  good  specimens  heated  to  40° ;  the  change  is  not 
appreciably  accelerated  on  exposure  to  sunlight.  On  the  other  hand, 
partly  decomposed  caoutchouc  undergoes  considerable  vulcanisation 
under  the  same  conditions.  Even  at  temperatures  just  below  60°, 
vulcanisation  is  very  slow  ;  above  that  temperature  it  is  much  more 
rapid.  The  widely  accepted  view  that  it  is  impossible  to  vulcanise 
caoutchouc  so  that  all  the  free  sulphur  disappears  is  erroneous.  G.  S. 

Occurrence  and  Method  of  Formation  of  Resin-Acids. 
II.  John  Kohler  (J.  pr.  Chem.,  1912,  85,  [ii],  523 — 534.  Compare 
Abstr.,  1906,  i,  100). — It  has  been  shown  previously  that  a 
white,  crystalline  resin,  consisting  essentially  of  sapinic  acids,  is 
occasionally  found  in  winter  under  the  bark  of  Swedish  pines  and 
firs.  This  particular  variety  of  resin  (winter-resin)  is  also  met 
with  during  other  seasons,  but  then  invariably  contains  turpentine. 
The  more  frequent  occurrence  of  this  resin  in  winter  is  referred  to  the 
sensitiveness  of  the  sapinic  acids  towards  heat  and  atmospheric 
oxygen. 

Whilst  making  observations  on  the  occurrence  of  winter-resin  in  the 
neighbourhood  of  Wengen  in  the  Bernese  Oberland,  the  author  came 
across  two  instances  in  which  the  winter-resin  (of  red  firs)  was 
associated  with  a  pale  yellow  liquid,  which  is  considered  to  be  the 
parent  substance  of  the  resin  acids. 

The  liquid  is  acid  in  character  and  rapidly  becomes  partly 
crystalline,  owing  to  transformation  into  resin  acids,  but  whether  this 
change  is  due  to  atmospheric  oxidation  could  not  be  determined.  From 
experiments  on  the  molecular  weight  of  the  liquid  in  glacial  acetic 
acid  before  and  after  transformation,  and  allowing  for  the  resin  acids 
and  turpentine  present  in  the  liquid,  the  molecular  weight  of  the 
substance  is  estimated  at  154. 

The  author  inclines  to  the  view  that  the  parent  substance  consists 
of  an  aldehyde  or  camphor-like  compound,  O10H16O,  from  which  the 
resin  acids  are  formed  by  oxidation  as  follows:  2C9H15*CHO  +  O  = 
C19H29-C02H  +  H20. 

The  crystalline  resin  associated  with  the  above-mentioned  liquid 
contained  in  one  instance  25%  of  J-pimaric  acid,  whilst  the  crystalline 
substance  deposited  from  the  liquid  itself  consisted  almost  entirely  of 
sapinic  acids.  In  the  other  case  the  resin  was  composed  of  almost 
pure  Z-pimaric  acid.  F.  B. 


ORGANIC  CHEMISTRY. 


i.  639 


Chemical  Examination  of  Pine-resin  (from  Picea  excelsa). 
III.  John  Kohler  (J.  pr.  Chem.,  1912,  85,  [ii],  534 — 564). — The 
author  finds  that  Z-pimaric  acid,  which,  hitherto,  has  been  isolated 
only  in  an  impure  condition  from  galipot,  is  a  common  constituent  of 
the  resin  of  the  red  fir  ( Picea  excelsa ), 

It  is  occasionally  found  in  fairly  well-developed  crystals  in  the 
winter-resin  obtained  from  the  upper  portion  of  the  stem,  but  is 
generally  accompanied  by  more  readily  soluble  acids  (probably  sapinic 
acids)  of  a  less  rotatory  power.  It  has  the  formula  C20H30O2  and 
[a]u°  -280-5°.  The  m.  p.  is  indefinite  (134 — 152°),  owing  to  partial 
transformation  into  colophonic  acids. 

When  heated,  it  yields  a  mixture  of  Z-colophonic  acids,  identical 
with  the  a-colophonic  acids  obtained  from  sapinic  acid,  together  with 
i-colophonic  acid. 

The  active  colophonic  acids  crystallise  in  the  monoclinic  system,  and 
cannot  be  separated  by  fractional  crystallisation. 

7-Colophonic  acid  crystallises  in  prisms  belonging  to  the  rhombic 
system:  [a  :  b  :  c  =  0-47698  : 1  :  cj. 

The  colophonic  acids  are  distinguished  from  the  naturally  occurring 
resin  acids  in  that  they  gelatinise  when  dissolved  in  alcohol  and 
dilute  aqueous  ammonia  and  the  resulting  solution  diluted  with 
water.  F.  B. 

Resins  Employed  in  Embalming  in  Egypt  and  Carthage 
during  the  First  Millenium  B.C.  Alexander  Tschirch  and 
Louis  Reutter  (Arch.  Pharm.,  1912,  250,  170 — 185). — Copious 
references  to  the  literature  of  the  processes  of  embalming  and  the 
materials  used  by  the  ancients  are  given.  Previous  investigators  have 
examined  the  materials  employed  by  their  appearance,  odour,  volatility, 
solubility,  etc.,  but  their  deductions  are  untrustworthy,  because,  owing 
to  the  fact  that  the  ancients  frequently  employed  mixtures  of  resinous 
materials,  the  only  certain  method  of  examination  is  to  isolate  and 
analyse  individual  chemical  substances. 

Using  this  process,  the  authors  have  examined  the  resins  obtained 
from  embalmed  Egyptian  mummies,  and  have  recognised  storax 
(probably  Storax  officinalis  or  Liquidambar  orientalis)  by  the 
isolation  of  cinnamic  and  benzoic  acids,  vanillin,  and  gum  mastic  by 
the  isolation  of  /Lmasticic  acid,  /3-masticonic  acid,  and  resen,  and 
Aleppo  resin  by  the  isolation  of  alepopinic  acid,  and  asphalt,  although 
the  presence  of  the  last  cannot  be  proved  definitely.  Natron  and 
sugar  have  also  been  identified,  the  latter  probably  being  derived  from 
the  wine  in  which  the  corpses  have  been  washed. 

The  same  substances  have  been  found  in  the  materials  used  for 
embalming  in  Carthage.  In  addition,  sandarac  has  also  been  (some¬ 
what  doubtfully)  identified.  One  substance  found  in  the  embalming 
materials  of  Carthaginian,  but  never  of  Egyptian,  mummies  is 
incense.  Amber  has  been  found  in  the  embalming  material  of  a 
Phoenician  mummy.  The  authors  note  with  interest  that  the  m.  p.’s 
of  the  cinnamic  acid,  benzoic  acid,  and  vanillin,  and  the  rotatory 
and  reducing  powers  of  the  sugar  are  the  same  as  at  the  present  time, 
although  some  of  these  substances  are  3000  years  old.  C.  S. 
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[The  Glucoside  of  Aralia  japonica  ]  Lucien  Danzel  (/.  Pharm. 
Chim.,  1912,  [vii],  5,  530 — 534.  Compare  Houdas,  Abstr.,  1899, 
i,  772). — The  leaves  of  Aralia  japonica  on  extraction  with  alcohol  and 
precipitation  with  water  yield  a  glucoside  aralin,  which,  after  extrac¬ 
tion  with  ether  and  several  crystallisations  from  alcohol,  is  obtained 
in  colourless,  transparent  crystals,  m.  p.  260°,  [«]“  +52  5°.  It  is 
insoluble  in  water,  contains  no  nitrogen,  and  is  unacted  on  by  nitric 
or  hydrochloric  acids.  It  does  not  reduce  Fehling’s  solution.  It  is 
hydrolysed  by  dilute  sulphuric  acid,  yielding  dextrose  and  aralidin,  a 
white,  crystalline  solid,  m.  p.  246 — 248°,  insoluble  in  water  and 
having  an  acid  reaction  to  bases.  It  has  no  action  on  Fehling’s 
solution.  W.  Gr. 

Distribution  of  Amygdalin.  Leopold  Rosenthaler  (Arch. 
Pharm.,  1912,  250,  298 — 301). — In  order  to  ascertain  whether 
amygdalins  from  different  sources  are  stereoisomeric,  the  author  has 
determined  the  m.  p.,  specific  rotation,  molecular  weight,  percentage  of 
nitrogen,  and  rotation  of  the  mandelic  acid  obtained  after  hydrolysis, 
of  the  amygdalins  obtained  from  the  kernels  of  the  apricot,  peach, 
plum,  cherry,  and  from  the  apple  and  the  quince.  The  results  show 
that  all  these  amygdalins  are  identical  with  that  from  the  bitter 
almond.  C.  S. 

The  Glucosidic  Acids  of  Convolvulin  and  the  Composition 
of  Crude  woRhodeose.  Emil  Votocek  ( Zeitsch .  Zuckerind.  Bohm, 
1912,  30,  577 — 584). — Rhamnose  has  been  identified  among  the 
products  of  acid  hydrolysis  of  convolvulic  acid.  Convolvulin  on 
alkaline  hydrolysis  yields  a-methylbut.yric  acid  and  two  glucosidic  acids, 
crystalline  convolvulic  acid  and  amorphous  purgic  acid.  The  former 
yields  dextrose,  rhodeose,  and  rhamnose  and  hydroxypentadecoic  acid  on 
hydrolysis ;  the  latter  gives  rise  to  decoic  acid,  hydroxylauric  acid,  and 
syrupy  fsorhodeose. 

The  hydrogen  cyanide  addition  product  of  rsorhodeose  when  oxidised 
with  nitric  acid  does  not  form  mucic  acid.  E.  F.  A. 

Saponin  of  the  White  Soapwort.  II.  Leopold  Rosenthaler 
and  Knut  T.  Strom  (Arch.  Pharm.,  1912,  250,  290 — 297.  Compare 
Abstr.,  1906,  i,  32). — When  heated  with  dilute  sulphuric  acid, 
gypsophila-saponin  yields,  in  addition  to  sugars,  a  substance  which 
ordinarily  is  called  sapogenin  ;  the  authors,  however,  prefer  the  name 
prosapogenin.  It  has  m.  p.  207°  (decomp.),  crystallises  in  needles  or 
prisms,  has  [a]],8  +11,92°,  forms  a  semicarbazone,  m.  p.  241°,  and  is  con¬ 
verted  by  2%  sulphuric  acid  under  pressure  into  sapogenin ,  C24H?405, 
m.  p.  267 — 268°,  crystalline  rosettes.  Sapogenin  has  [a]],8  +  90’86°,  is 
a  monobasic  acid,  forms  a  methyl  ester,  m.  p.  192°,  diacetyl  derivative, 
m.  p.  164 — 165°,  and  semicarbazone ,  m.  p.  259 — 260°  (decomp.),  and 
yields,  by  oxidation  with  alkaline  potassium  permanganate  at  60 — 70°, 
as-dimethylsuccinic  acid  and  a  small  quantity  of  a  volatile  (fatty?) 
acid.  C.  S. 
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Preparation  of  Chlorophyll.  Vladimir  Stanek  (Zeitsch. 
Zuckerind.  Bofim ,  1912,  36,  574 — 576). — Ether  does  not  extract 
chlorophyll  from  undamaged  leaves,  but  from  finely  divided  leaves  the 
chlorophyll  is  extracted  completely  without  difficulty. 

Fresh  leaves  full  of  sap  may  be  deprived  of  70%  of  this  by  exposure 
for  a  short  time  in  a  tall,  closed  vessel  to  ether  vapour.  When 
pressed,  without  cutting  up  the  leaves,  the  sap  is  removed  as  a 
brown  fluid,  the  chlorophyll  remaining  in  the  residue. 

Very  little  lecithin  is  extracted  by  ether  in  this  way,  whereas 
extraction  with  alcohol  and  shaking  of  this  extract  with  benzene 
causes  a  good  deal  of  lecithin  to  accompany  the  chlorophyll. 

E.  F.  A. 

The  Chlorophyll  Group.  XVI.  Anhydro-/?-phyllotaonin 
Henryk  Malarski  and  Leon  Marchlewski  ( Biochem .  Zeitsch.,  1912 
42,  219 — 234). — According  to  Kozniewski  and  Marchlewski,  the  pro¬ 
duct  obtained  by  the  action  of  hydrochloric  acid  on  alkachlorophyll,. 
which  was  discovered  by  Sehunck  and  called  phyllotaonin,  is  a  mixture 
containing  an  anhydride  of  lactam  character  which  cannot  be  extracted 
from  its  ethereal  solution  by  15%  hydrochloric  acid,  and  a  correspond¬ 
ing  hydrated  derivative  which  can  be  extracted  by  4%  hydrochloric 
acid.  On  these  differences  of  properties,  a  method  of  separation  of 
the  two  substances  is  founded.  The  lactam  can  be  converted  into  the 
hydrated  derivative  by  treatment  with  sodium  hydroxide,  and  this 
substance  on  heating  in  solution  can  be  reconverted  into  the  anhydride. 
This  anhydride  is  designated  anhydro-/?-phyllotaonin,  and  the 
authors  give  an  account  of  their  experiments  for  obtaining  this 
substance  pure.  The  chief  operations  are  as  follows  :  The  chlorophyll  is 
treated  with  2%  alcoholic  potassium  hydroxide.  From  the  filtered 
clear  solution  the  alkaneo-chlorophyll  is  precipitated  by  barium  or 
calcium  chloride.  The  precipitate,  after  extraction  with  ether,  is  treated 
with  concentrated  hydrochloric  acid,  in  which  it  almost  entirely 
dissolves.  The  filtered  solution  in  acid  is  then  diluted  writh  water 
and  neutralised  with  sodium  carbonate,  and  the  precipitate  after 
drying  is  dissolved  in  chloroform.  The  chloroform  solution  is 
diluted  with  a  large  amount  of  ether;  the  solution  thus  obtained 
is  extracted  with  15%  hydrochloric  acid,  and  then  with  concentrated 
acid.  Tbe  latter  solution  is  then  diluted  with  water  and  immediately 
extracted  with  ether.  The  residue  from  the  last  extract  is  then  recrys¬ 
tallised  from  alcohol.  The  spectrum  of  the  anhydrophyllotaonin  is 
described  in  some  detail,  and  a  preliminary  account  is  given  of  some  of 
its  chemical  reactions.  S.  B.  S. 

Tannin.  Josef  Herzig  ( Ber .,  1912,  45,  1986). — The  fact  that 
dextrose  was  not  obtained  by  Herzig  and  Renner  (Abstr.,  1909,  i, 
713)  on  hydrolysis  of  metbylotannin  with  potassium  hydroxide  is  not 
regarded  as  contrary  to  the  possibility  that  tannin  is  a  glucoside 
(compare  Manning  and  Nierenstein,  this  vol.,  i,  566).  E  F.  A. 

Transformations  of  Thiophen-2-aldehyde.  E.  Grishkewitsch- 
Trochimowsky  and  Ippolyt  Matschurevitsch  (/.  i Russ.  Phys.  Cham. 
Sac.,  1912,  44,  570 — 581.  Compare  Abstr.,  1911,  i,  481). — Thiophen- 
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2-aldehyde  readily  forms  a  sodium  hydrogen  sulphite  compound, 
C4HjS-CH(0H)-0*S08Na. 

The  semicarbazone,  C4H3S*CH!N*NH*CO*I7H2,  forms  white,  silvery 
scales,  m.  p.  213°  (decomp.). 

The  azine,  C4H3S*CHIN*N!CH*C4H3S,  crystallises  in  yellow  needles, 
m.  p.  151 — 152°. 

With  acetophenone  in  presence  of  sodium  methoxide,  thiophene- 
aldehyde  condenses,  giving  thienylideneacetophenone , 
C4H3S-CH:CH-COPh, 

which  forms  yellowish-green  crystals,  m.  p.  59°.  With  bromine  this 
compound  yields  the  dibromide,  ^HgS'CHBr'CHBr'COPh,  in  colourless 
needles,  m.  p.  113°  (decomp.). 

Thienylideneacetone,  C4H3S*CHICH,COMe,  m.  p.  30 — 35°,  forms  a 
dibromide ,  C8H8OBr2S,  m.  p.  about  60°  (decomp.). 

Dithienylideneacetone,  C4H3S*CH!CH*CO*CH!CH*C4H3S,  obtained 
by  the  condensation  of  thienylideneacetone  with  thiophen-2-aldehyde  in 
presence  of  sodium  hydroxide,  forms  bright  yellow  plates,  m.  p. 
119 — 120°,  and  yields  a  tetrabromide ,  C]3H10OBr,S2,  m.  p.  about 
105°  (decomp.). 

Benzylidenethienylideneacetone,  C4H4S  *  C  H I CH  •  CO  •  Oil  I  CHPh ,  forms 
pale  yellow  needles,  m.  p.  100°,  and  gives  a  tetrabromide,  C.KH.qOBr.S, 
m.  p.  about  105“  (decomp.). 

Ethyl  ^-thienyl -2  :  6-dimethyldihydropyridine-3  :  5-dicarboxylate, 


NH<CMe:C(Co“Et)>CH'C*H:|S’ 

obtained  by  the  condensation  of  thiophen-2-aldehyde,  ethyl  aceto- 
acetate,  and  ammonia  in  alcoholic  solution,  forms  blue  needles, 
m.  p.  169 — 170°. 

Oxidation  of  the  preceding  compound  yields  ethyl  4:-thienyl-2  : 6- 


dimethylpyridine  -3:5-  dicarboxylate,  N<cMe'C(CO2E0^C’C4H3S’ 

which  forms  faintly  yellow,  shining  needles,  m.  p.  76  '5 — 77 ’5°,  and 
gives  a  hydriodide,  Cl7Hlg04NS,HI,  m.  p.  about  160°  (decomp.),  and  a 
platinichloride,  (Cl7H1904NS)2,H2PtCl6,  decomposing  at  about  120°. 
From  silver  4- thienyl-2  :  6-ditnethylpyridine-3  :  5-dicarboxylate,  the 
hydrochloride  of  4- thienyl-2  :  6-dimethylpyridine- 3  :  5 -dicar  boxy  lie  acid, 


■^^CMe*C(C02£l)^^^ *C4H3S,IIC1,  was  prepared.  The  attempted  pre¬ 
paration  of  4-thienyl-2  : 6-dimethylpyridine  by  dry  distillation  of  the 
potassium  salt  of  the  dicarboxylic  acid  with  lime  resulted  in  decom¬ 
position  of  the  acid  into  hydrogen  sulphide,  carbon  dioxide,  and 
2  : 6-dimethylpyridine. 

The  thiophen  ring  is  found  to  be  unstable  towards  potassium 
cyanide,  attempts  to  prepare  a  compound  analogous  to  benzoin  by  the 
condensation  of  thiophen-2-aldehyde  with  potassium  cyanide  being 
hence  unsuccessful.  T.  H.  P. 


“Selenindigo  ”  (“  Bis  selenonaphthenindigo  ")  and  Aromatic 
Selenium  Compounds.  I.  Rudolf  Lesser  and  R.  Weiss 
( Ber .,  1912,  45,  1835 — 1841). — A  preliminary  account  of  the  results 
of  successful  endeavours  to  prepare  compounds  containing  a  selenium 


ORGANIC  CHEMISTRY. 


i.  643 


atom  in  place  of  a  sulphur  atom.  The  products  show,  in  general, 
similar  chemical  properties  to  the  corresponding  sulphur  compounds, 
but  differ  from  them  in  physiological  effect. 

A  solution  of  potassium  hydroselenide  is  treated  with  a  diazotised 
solution  of  anthranilic  acid,  and  the  resultant  diazo-compound  decom¬ 
posed  by  warming  ;  on  acidifying  the  hot  solution  there  separates 
diphenyldiselenide-di-o-carboxylic  acid  (“  diselenodisalicylic  acid”), 
Se2(C6H4-COoH)2,  a  pale  yellow,  crystalline  substance,  m.  p.  296 — 297° 
(decomp.).  The  mother  liquors  contain  diphenylselenide-di-o-carboxylic 
acid ,  Se(C6H4*C02H)2,  pale  yellow,  microscopic  needles,  m.  p.  228 — 229°. 
The  diseleno-acid  is  reduced  in  alkaline  solution  by  zinc  dust  to 
“  selenosalicylic  acid  [o-selenolbenzoic  acid],  SeH*C6H4*C02H,  which  is 
stable  onlyas  thesalt,  and  on  acidification  the  diseleno  acid  is  re-obtained. 
If  the  reduced  alkaline  .solution  is  introduced  into  a  solution  of  the 
theoretical  quantity  of  a  salt  of  chloroacetic  acid,  the  mixture  warmed, 
and  then  precipitated  by  mineral  acid,  there  is  obtained  a  quantitative 
yield  of  o-carboxyphenylselenolacetic  acid,  C02H*C6H4*Se,CH2*C02H7, 
microscopic  needles,  m.  p  233 — 234°  (decomp.).  Chlorosulphonic  acid 
dissolves  this  substance  to  a  red  solution,  which  on  treating  with  water 
precipitates  a  red  substance,  soluble  in  alkalis  to  a  violet-blue 
solution. 

When  o-carboxyphenylselenolacetic  acid  is  boiled  with  excess  of 
acetic  anhydride  and  some  anhydrous  potassium  acetate,  and  the 
excess  of  acetic  anhydride  subsequently  removed  by  distillation  or  by 
the  addition  of  water,  an  acetyl  compound  is  obtained,  which  by 
hydrolysis  with  sodium  hydroxide  solution  yields  3 -hydroxy seleno- 

naphthen ,  colourless,  silky  needles,  m.  p.  76 — 77°. 

This  resembles  the  analogous  hydroxythionaphthen  in  its  main 
properties ;  by  dissolving  in  alkali  solution  and  oxidation  with 
potassium  ferricyanide,  it  is  converted  into  “  selenindigo  ”  (“  2  :  2 -bis- 
selenonaphthenindigo  ”)  [2  :  2 ' -bisoxyselenonaphthen], 


compare  Friedlander,  Abstr.,  1908,  i,  371,  372,  673,  674) ;  this  is 
sparingly  soluble  in  ordinary  solvents,  but  separates  from  xylene  in 
reddish-brown  needles,  which  sublime  undecomposed  at  270°  approx, 
and  have  m.  p.  330 — 335°.  It  is  reduced  by  alkali  and  hyposulphite  to 
to  a  yellow  vat  which  dyes  cotton  and  wool  violet-red. 

Hydroxyselenonaphthen  condenses  likewise  with  isatin,  and  red 
silky  needles  of  “  2-selenonaphthen-3-indole-indigo  ”  [3 ’ -indoxyl- 


2-selenonaphthen-3-one],  C(i H 4<Cg(^>C ! H  (which  sublime 

undecomposed  at  approx.  250°,  and  have  m.  p.  about  350°),  separate 
immediately  on  warming  an  alcoholic  solution  of  the  two  substances 
with  a  drop  of  piperidine.  It  gives  a  yellow  vat  with  alkali  and 
hyposulphite,  which  dyes  a  bluer  shade  than  thioindgo  scarlet. 

“  Acenaphtheneselenonaphthenindigo  ”  [Q-oxy-7 -oxyselenonaphihenyl- 


acenaphthene],  C6H4<C^e_^> C 1  C-\  ri6,  prepared  analogously  to  the 


c10h6 

'CO 
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above,  forms  yellowish-red  needles,  which  sublime  at  220°  approx.,  and 
have  m.  p.  272°;  it  gives,  on  reduction,  a  yellow  vat. 

If  an  intimate  mixture  of  diphenyl-diselenide-di-o-carboxylic  acid 
with  phosphorus  pentachloride  is  heated  to  melting  and  the  benzene 
extract  of  the  product  saturated  with  ammonia,  there  is  obtained 
a  precipitate  of  dijihenyl-diselenide-di-o-carboxylamide, 
Se2(C4H4-CO-NH2)2, 

yellow  needles,  m.  p,  265 — 266°.  Ou  boiling  with  a  solution 
of  potassium  permanganate,  this  is  oxidised  to  “  seleno saccharin  ” 


( benzoic  selenonimidc),  C6H4<^Pq  ^>NH,  colourless  needles,  m.  p. 

227 — 228°  (decomp.),  which  are  sparingly  soluble  in  water  ;  the  sweet 
taste  of  the  sulphur  analogue  is  entirely  lacking.  The  imino- hydrogen 
is  replaceable  by  metals,  the  salts  with  the  alkalis  being  very  soluble. 

Oxidation  of  diphenyl-diselenide-di-o-earboxylic  acid  give-i  the  parent 
substance  of  “  selenosaccharin,”  o -selenolbenzoic  acid,  which  is  very 
easily  soluble  in  water.  D.  F.  T. 


Compounds  of  Chloral  Hydrate  with  Urotropine  and 
Caffeine.  Albert  Leulier  ( J .  Pharm.  Chim.,  1912,  [vii],  6, 
18 — 21). — Chloral  hydrate  in  saturated  aqueous  solution  combines  with 
urotropine  and  caffeine,  forming  in  each  case  two  compounds  according 
to  the  proportions  of  the  reagents  employed. 

Monochloralurotropine,  CGHieN4,C2H0Cl3,H20,  crystallising  in 
rhotnbohedra,  and  d  ichloral  urotropine,  C6H12N4,(C2HO(Jl8,  II 2  0 )  2, 
crystallising  in  needles,  resemble  one  another  in  their  properties. 
They  are  colourless  and  odourless,  and  very  soluble  in  alcohol  and 
water.  They  volatilise  at  about  100°  without  melting.  They  are  both 
neutral  substances,  which  reduce  copper  solutions  and  ammoniacal 
silver  nitrate.  With  mineral  acids  they  yield  formaldehyde,  and  with 
alkalis  the  chloral  is  attacked,  giving  chloroform  in  the  cold  and 
carbylamine  on  heating. 

Dichloralcaffeine ,  C8H10O2N4,H2O,(O2HOCl3.H2O)2,  m.  p.  72 — 73°, 
on  remaining  loses  1  mol.  of  chloral  and  passes  into  monochloral  caffeine, 
C8H10O2N4,H2O,C2HOCl3,II2O,  m.  p.  92 — 93°.  The  latter  compound 
dissolves  in  water,  and  in  solution  slowly  dissociates  on  remaining,  the 
caffeine  separating  out.  In  hot  alcoholic  solution  it  is  completely 
dissociated.  When  heated  at  100°  all  the  chloral  is  drjyen  off,  leaving 
pure  caffeine.  W.  G. 

Ephedrine  and  ^-Ephedrine.  Ernst  Schmidt  and  Franz  W. 
Calliess  {Arch.  Pharm.,  1912,  250,  154 — 170). — The  following  result? 
have  been  obtained  during  the  course  of  unsuccessful  experiments  for 
the  syntheses  of  ephedrine  and  ^-ephedrine. 

As  the  result  of  attempts  to  racemise  the  active  bases,  it  has  been 
found  that  ephedrine  is  almost  unattacked  by  aqueous  barium 
hydroxide  at  210°,  whilst  i/r-ephedrine  is  converted  by  intramolecular 
change  into  ephedrine ;  the  results  are  the  same  when  alcoholic 
potassium  hydroxide  at  100 — 110°  is  employed.  Ou  the  contrary, 
ephedrine  is  converted  by  concentrated  sulphuric  acid  on  the  water- 
bath  into  {]/  ephedrine,  whilst  at  the  ordinary  temperature  ephedrine 
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and  ^-ephedrine  are  both  converted  by  the  acid  in  seventy-two  hours 
into  a  substance  (or  substances)  of  the  same  rotatory  power.  By 
heating  with  acetic  anhydride,  ephedrine  and  i^-ephedrine  yield 
identical  acetyl  derivatives,  m.  p.  101°  ( hydrochloride ,  m.  p.  176°, 
[a]o  96-8° ;  platinichloride,  m.  p.  184°;  aurichloride,  m.  p.  165°), 
which  are  shown  to  be  acetyl- xf/-ephedrine, 

OH-CHPh-CHMe-NlVleAc. 

During  the  acetylation,  therefore,  the  ephedrine  has  changed  to 
^-ephedrine. 

The  same  change  is  effected  by  nitrous  acid.  The  hydrochloride  of 
either  base  reacts  with  sodium  nitrite  to  form  the  same  nitroso- 
compound,  m.  p.  80°,  colourless  needles,  from  which  ^-ephedrine 
hydrochloride  is  obtained  by  hydrolysis  with  25%  hydrochloric  acid. 

0.  S. 


Harmaline  Derivatives.  Otto  Fischer  and  Walter  Boesler  (Her., 
1912,  45,  1930 — 1934). — By  the  successive  addition  of  pyridine  and 
sodium  acetate  to  a  dilute  acetic  acid  solution  of  harmaline  and 
jo-toluenediazonium  chloride,  bis-p-tolueneazoharmaline,  C27H20ONfi, 
m.  p.  182 — 183°  (decomp.),  reddish-brown  needles,  has  been  obtained. 
Bisbenzeneazoharmaline,  deeomp.  about  180°,  bis-p-chlorobenzeneazo- 
hartnaline,  decomp.  185°,  and  bis-p-bromobenzeneazoharmaline,  decomp. 
200 — 203°,  have  been  prepared  in  a  similar  manner.  Harmine, 
ct/joharmine,  and  harminic  acid  do  not  form  similar  compounds. 

Harmaline  in  80 — 90%  sulphuric  acid  is  converted,  after  two  days 
in  darkness  or  six  to  seven  hours  in  sunlight,  into  a  sulphonic  acid, 
C13Hu04N2S,  yellow  needles.  When  shaken  with  nitric  acid,  D  1T5, 
at  the  ordinary  temperature,  harmaline  is  converted  into  nitro- 
harmaline  ( acetyl  derivative,  C15H1504N3,  m.  p.  181°  [decomp.],  golden- 
yellow  leaflets),  ?w-nitroanisic  acid,  and  nitroapoharminecarboxylic  acid 
(Abstr.,  1905,  i,  229).  Nitroharmaline  is  converted  into  nitroharmine 
by  boiling  dilute  nitric  acid,  or,  better,  by  potassium  permanganate 
and  dilute  sulphuric  acid.  C.  S. 


Chemical  Action  of  Light.  XXIII.  Autoxidations.  II. 
Giacomo  L.  Ciamician  and  Paul  Silber  ( Atti  B.  Accad.  Lincei,  1912, 
[v],  21,  i,  619 — 621  ;  Ber.,  1912,  45,  1842 — 1845.  Compare  this 
vol.,  i,  174). — On  prolonged  exposure  to  light,  pyrrole  undergoes 
complete  decomposition  into  products  which  are  largely  tarry  and 
from  which  the  following  compounds  have  been  isolated  :  (1)  a 
crystalline  compound,  C12H1405N2,  apparently  derived  from  tripyrrole  ; 
(2)  ammonium  salts  of  undetermined  composition,  and  (3)  succinimide 
which  has  previously  not  been  obtained  from  pyrrole  and  may  be 
regarded  as  the  ketonic  form  of  the  quinol  of  pyrrole, 

C(°H):CH 

vC(oh):oh- 

In  the  dark,  pyrrole  undergoes  slight  resinification. 

Ethyl  dihydrocollidinedicarboxylate  (Hantzsch’s  ester)  also  undergoes 
autoxidation  in  presence  of  oxygen  and  water,  yielding  ethyl  collidine- 
dicar  boxy  late.  T.  H.  P. 
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Hsemopyrrole.  Leon  Marchlewski  (Zeitsch.  physiol.  Chern .,  1912, 
79,  351 — 352). — Polemical.  Reply  to  Fischer  and  Bartholomaus 
(this  vol.,  i,  580).  W.  D.  H. 


The  Solution  of  the  Hsemopyrrole  Question.  Hans  Fischer 
and  Erich  Bartholomaus  (Ber.,  1912,45, 1979 — 1986.  Compare  this 
vol.,  i,  297,  384,  493,  580) — The  constitution  of  a  2  : 3-dimethyl- 
4-ethylpyrrole  has  been  rendered  probable  for  hsemopyrrole  :  this  is 
now  conQrmed  by  the  synthesis  of  2  :  3-dimethyl-4  :  5-diethylpyrrole. 

By  condensation  of  dipropionylmethane  with  oximinomethyl  ethyl 


ketone,  a  pyrrole  of  the  constitution  NH<^ 


CMeiCMe 
CEt  :C-COEt 


is  obtained, 


from  which,  by  the  action  of  concentrated  sulphuric  acid,  the  propionyl 
group  is  eliminated  and  2  :  3-dimethyl-5-ethylpyrrole  obtained.  This 
is  entirely  different  from  hsemopyrrole.  On  introduction  of  a  second 
ethyl  group,  a  diethyl  pyrrole  identical  with  that  obtained  from 
hsemopyrrole  is  obtained. 

In  addition  a  new  pyrrole  has  been  obtained  from  the  hsemopyrrole 
mixture,  namely,  cryptopyrrole  or  2  :  i-dimethyl-S-ethylpyrrole, 


NH< 


CMe  .'CEt 
CH— CMe" 


Cryptopyrrole  picrate  has  m.  p.  137 — 138°. 

Dipropionylmethane  is  a  colourless  oil,  b.  p.  172 — 1 73°/7 1 1  mm., 
j)20  0-9445  ;  it  gives  a  reddish-brown  coloration  with  ferric  chloride 
in  alcoholic  solution. 


k-Bropionyl~2  : ^-dimethyl-5 -ethylpyrrole  crystallises  in  colourless 
needles,  m.  p.  118 — 119°;  the  absorption  spectrum  shows  a  broad 
band  in  the  green. 

2  :  3- Dimethyl-5 -ethylpyrr ole  is  a  yellow  oil,  characterised  by  yielding 
an  azo-dye  with  diazobenzenesulphonic  acid,  which  forms  bronze- 
coloured  crystals.  It  forms  a  dimethyldiethylpyrrole,  m.  p.  106 — 107°. 

E.  F.  A. 


The  Synthesis  of  Tetramethylpyrrole.  Giuseppe  Plancher 
and  T.  Zambonini  (Atti  B.  Accad.  Lincei,  1912,  [v],  21,  i,  598 — 600). — 
Two  grams  of  acetyltrimethylpyrrole  are  heated  to  220°  in  a  sealed 
tube  with  a  solution  of  2  grams  of  sodium  in  20  c.c.  of  absolute 
methyl  alcohol.  The  product  is  precipitated  with  water,  filtered  in  an 
atmosphere  of  nitrogen,  dried  in  a  vacuum,  and  crystallised  from 
light  petroleum;  it  then  forms  colourless  crystals,  m.  p.  111°.  This 
tetramethylpyrrole,  C8H13N,  has  a  faecal  odour,  and  rapidly  darkens  in 
air.  The  picrate  has  m.  p.  128°  (decomp.).  C.  H.  D. 

Syntheses  of  Phyllopyrrole.  U.  Colacicchi  ( Atti  B.  Accad. 
Lincei ,  1912,[v],21,i,  489 — 493). — The  acetyltrimethylpyrrole  obtained 
by  the  action  of  heat  on  the  dipyrrylmethane  formed  by  the  condensa¬ 
tion  of  paracetaldehyde  with  3-acetyl-2  : 4-dimethylpyrrole  (compare 
this  vol.,  i,  491)  is  not  identical  with  3 -acety  1-2  : 4  : 5-trimethyl- 
pyrrole  prepared  by  Knorr  and  Lange’s  method  (Abstr.,  1902,  i,  821). 
When  attempts  were  made  to  hydrolyse  the  latter  compound  with 
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alcoholic  potassium  hydroxide  in  a  sealed  tube,  the  products  were 
found  to  contain  phyllopyrolle  (Willstatter  and  Asahina,  this  vol., 
i,  41),  the  acetyl  group  of  the  original  derivative  being  replaced  by 
ethyl.  A  similar  replacement  is  effected  by  the  action  of  sodium 
ethoxide  on  hydrazones  (compare  Knorr  and  Hess,  Abstr.,  1911, 
i,  1019)  and  on  ketazines  (compare  Fischer  and  Bartholomaus, 
this  vol.,  i,  50).  The  author  has,  indeed,  obtained  phyllopyrrole  also 
from  the  ketazine  corresponding  with  3-acetyl-2 : 4  : 5-trimethyl- 
pyrrole. 

CMelCAc 

Z-Acetyl-2  :  4  :  b-trimethylpyrrole,  obtained  by  re¬ 

ducing  a  mixture  of  molecular  proportions  of  oximinomethyl  ethyl 
ketone  and  acetylacetone  with  zinc  dust  in  acetic  acid  solution,  forms 
shining,  colourless  needles  or  prisms,  m.  p.  209 — 210°,  and  gives  the 
characteristic  pine  splinter  reaction. 

The  corresponding  ketazine, 

«p  MeMMe^  X!Me:(p  Me 

NH— CMe^°  °  'C  CSjMc-XH  ’ 

obtained  by  the  action  of  hydrazine  hydrate,  forms  prismatic  crystals, 
m.  p.  about  305°. 

Reduction  by  Knorr’s  method  of  a  mixture  of  molecular  proportions 
of  oximinoacetylacetone  and  methyl  ethyl  ketone  yields  the  diacetyl- 
dimethylpyrazine  obtained  by  Wolff  (Abstr.,  1903,  i,  203). 

Phyllopyrrole  is  found  to  have  m.  p.  64 — 65°,  and  its  picrate, 
101—103°  T.  H.  P. 


Action  of  Sodium  Alkoxides  on  Esters  of  Pyrrole- 
carboxylic  Acids.  U.  Colacicchi  and  C.  Bertoni  ( Atti  R.  Accad. 
Lincei,  1912,  [v],  21,  i,  653 — 656). — The  authors  find  that,  like  acetyl, 
hydrazine,  and  ketazine  residues  in  the  pyrrole  nucleus  (preceding 
abstract),  the  carbethoxy-group  can  also  be  replaced  by  an  alkyl  group 
by  the  action  of  sodium  alkoxide. 

In  this  way  they  have  succeeded  in  converting  ethyl  2:3: 5-tri- 
methylpyrrole-4-carboxylate  into  either  2:3:  5-trimethyl-4-ethylpyrrole 
(phyllopyrrole;  compare  Willstatter  and  Asahina,  this  vol.,  i,  4l)  or 

2  :  3  :  4  : 5-tetramethylpyrrole,  and  in  converting  ethyl  2  : 4-dimethyl- 

3  : 5-dicarboxylate  into  2:3:4:  5-tetramethylpyrrole.  T.  H.  P. 

New  Pyrogenic  Transposition  in  the  Pyrrole  Group : 
Relative  Stability  to  Heat  of  Isomeric  Derivatives.  U. 
Colacicchi  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  657 — 658). — When 
3-acetyl-2  : 4-dimethylpyrrole  is  heated  in  a  sealed  tube  at  about  300°, 
it  is  transformed  quantitatively  into  5-acetyl-2  : 4-dimethylpyrrole. 
This  is  the  first  transference  which  has  been  observed  of  a  group  from 
one  carbon  atom  to  another  of  the  pyrrole  nucleus,  and  indicates  that 
acyl  derivatives  of  pyrrole  with  the  acyl  group  in  the  2  position  are 
more  stable  than  those  with  this  group  in  the  1  or  3  position. 

T.  H.  P. 


Synthesis  of  2  : 4-Dimethylpyrrole-5-acetic  Acid  and  2  : 4-Di- 
methylpyrrole-5-propionic  Acid.  Hans  Fischer  and  Erich 
Bartholomaus  (Ber.,  1912,  46,  1919 — 1926). — The  action  of  zinc  dust 
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on  a  glacial  acetic  acid  solution  of  /S-oximinolsevulic  acid  and  ethyl 
acetoacetate,  initially  at  0°  and  finally  on  the  water-bath,  leads  to  the 
formation  of  3-carbethoxy-2  : 4- dimethylpyrrole-5 -acetic  acid, 


C02H-0H2*C< 


CMe-C-C02Et 

NH-CMe 


m.  p.  152 — 153°  (decomp.),  slender  needles.  The  substance  yields 
ethyl  2:4: 5-trimethylpyrrole-3-carboxyIate  by  keeping  in  the  fused 
state  for  some  time,  but  is  converted  by  hot  moderately  concentrated 
sulphuric  acid  into  2  : 4 -dimethylpyrrole-5-acetic  acid.  This  acid  forms 
yellow,  unstable  crystals,  and  reacts  with  diazotised  sulphanilic  acid 
to  form  a  well-crystallised,  brown  azo-compound,  C14H1505N3S,  which 
exhibits  the  stability  and  the  reactions  characteristic  of  a  member  of 
the  /8-series. 


/8-Oximino-y-acetylbutyric  acid,  ethyl  acetoacetate,  and  zinc  dust 
react  in  a  similar  manner  to  form  3-carbethoxy-2  :  i-dimethylpyrrole- 
5-propionic  acid,  012H-1704N,  m.  p.  119 — 120°  (decomp.),  white  needles. 
The  substance  is  converted  by  heating  with  moderately  concentrated 
sulphuric  acid  into  2  : 4 -dimethylpyrrole-5 -propionic  acid,  which  has  not 
been  obtained  crystalline,  but  couples  with  diazobenzenesulphonic  acid 
to  form  a  crystalline  azo-compound,  C15Hl705N3S.  This  azo-dye  is 
quite  different  from  that  obtained  from  phonopyrrolecarboxylic  acid, 
which  undoubtedly  belongs  to  the  a-series.  Since  the  phonopyrrole 
obtained  by  the  distillation  of  phonopyrrolecarboxylic  acid  yields  an 
azo-dye  belonging  to  the  /3-series,  a  migration  of  a  group  from  the 
/3-  to  the  a-position  must  have  occurred  during  the  distillation  (compare 
Piloty,  Abstr.,  1911,  i,  92;  Fischer  and  Bartholomaus,  this  vol.,  i,  384). 

0.  S. 


Nature  of  Picolide  and  Pyrrocoline.  Max  Scholtz  (Ber., 
1912,  45,  1718 — 1725.  Compare  this  vol.,  i,  385) — Picolide 
condenses  with  benzaldehyde  in  acetic  acid  solution  in  presence  of 
hydrogen  chloride  ;  the  hydrochloride, 

COMe-N:C8H3-CH(CHPhCl)-COMe, 
is  formed  first,  and  yields  monobenzylidene  picolide  when  boiled  with 
alcohol. 

By  the  action  of  nitric  acid  on  picolide,  one  or  two  acetyl  groups 
are  replaced  by  nitro-groups  according  to  the  concentration  of  the 
acid.  Both  are  yellow,  crystalline  compounds;  the  dinitro-derivative 
is  perhaps  a  dinitropyrrocoline.  A  second  acetyl  group  could 
not  be  eliminated  from  the  mononitro-eompound  so  as  to  form 
mononitropyrrocoline. 

When  heated  with  methyl  iodide  and  methyl  alcohol  at  120°, 
pyrrocoline  forms  the  methiodide  of  dimethylpyrrocoline, 

C8H6Me2N,MeI, 
thus  behaving  similarly  to  1 -methyl pyrrole. 

When  pyrrocoline  reacts  with  isatin,  in  addition  to  the  coloured 
compound  previously  described  ( loc .  cit.),  a  colourless  compound, 
derived  from  the  interaction  of  two  molecules  of  each  component,  is 
obtained. 

Pyrrocoline  condenses  with  simple  ketones  on  warming  in  acetic 
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acid  solution,  yielding  compounds  composed  of  2  mols.  of  pyrrocoline 
and  1  mol.  ketone. 

The  pyrrole  hydrogen  in  pyrrocoline  can  be  replaced  by  acid 
radicles.  Thus  when  boiled  with  acetic  anhydride  and  sodium  acetate, 
pyrrocolyl  methyl  ketone  is  formed,  in  which  the  position  of  the 
acetyl  group  is  uncertain.  It  condenses  with  benzaldehyde  to 
benzylideneacetyl  pyrrocoline. 

Benzylidenepicolide,  NAcICgHg(ICHPh)*CO,CH3,  forms  greenish- 
yellow  crystals,  m.  p.  157°,  dissolving  in  concentrated  sulphuric  acid 
with  a  deep  red  coloration  ;  the  hydrochloride  is  a  red,  crystalline 
mass,  decomp.  125°. 

Mononitropicolide,  C10HsON’*N’O2,  separates  in  yellow  needles, 
m.  p.  196°. 

Dinitropyrrocoline  (1),  C8H5N(N02)2,  crystallises  in  large,  yellow 
plates,  m.  p.  229°. 

The  methiodide  of  dimethylpyrrocoline  crystallises  in  colourless 
platelets,  m.  p.  180°. 

The  colourless  compound ,  C32H2203N4,  of  pyrrocoline  and  isatiu 
forms  colourless  platelets,  which  are  not  melted  at  300°. 

The  compound,  CMe2(C8H6N)2,  from  pyrrocoline  and  acetone,  is 
a  yellow,  crystalline  powder,  m.  p.  244 — 246°  to  a  black  liquid. 

The  corresponding  compound,  CMePh(C8H6N)2,  from  acetophenone, 
is  a  yellow  microcrystalline  powder,  m.  p.  98°. 

Acetylpyrrocoline,  C8H6N*COMe,  is  a  somewhat  viscid,  yellow  oil, 
b.  p.  195°/18  mm.,  288°/760  mm. 

Benzylideneacetylpyrrocoline  crystallises  in  yellow  needles,  m.  p.  127°, 
and  dissolves  in  concentrated  sulphuric  acid  with  a  blood-red 
coloration.  E.  F.  A, 


Syntheses  in  the  Indole  Group.  III.  Methylindole 
C-  and  N-Carboxylic  Acids.  Bernardo  Oddo  ( Gazzetta ,  1912,  42, 
i,  361 — 375). — 3-Methylindole  reacts  with  magnesium  ethyl  bromide 
without  heating,  and  the  product  is  converted  by  carbon  dioxide  into 

3-methylindole-\-carboxylic  acid,  which  forms  a 

crystalline  precipitate,  m.  p.  129°  (decomp.).  The  ethyl  ester, 


c12h13o2n, 

prepared  from  the  magnesium  compound  and  ethyl  chloroearbonate, 
has  b.  p.  288’5°  under  atmospheric  pressure,  and  215°/11  mm. 
Prolonged  heating  converts  it  into  the  ester  of  the  following  acid. 

Z-Methylindolt-%carboxylic  acid,  C6H4\^jj_^C*C02II,  is  prepared 

by  heating  the  magnesium  compound,  obtained  as  above,  in  a  stream  of 
carbon  dioxide,  finally  raising  the  temperature  to  315 — 320°.  The 
product  is  recrystallised  from  benzene  containing  a  little  ether,  and 
then  forms  white  needles,  m.  p.  164 — 165°.  The  barium  salt, 

(C10H.O2N).Ba, 


has  been  analysed. 

2-Methylindole-3-carboxylic  acid,  obtained  from  2-methylindole,  the 
reaction  with  carbon  dioxide  being  carried  out  in  boiling  toluene 
solution,  crystallises  from  chloroform  and  has  m.  p.  174°  (decomp.). 
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The  barium  salt  has  been  analysed.  The  ethyl  ester  forms  small 
needles,  m.  p.  135°.  C.  H.  D. 

Complex  Salts  of  Quinoline  ■with  Uranyl  Salts.  Giuseppe 
Tnghilleri  and  G.  Gori  ( Atti  R.  Accad.  Fisocritici,  Siena,  1909). — 
These  salts  are  of  the  type  U02(C9H7N)2X2,  and  are  usually  micro¬ 
crystalline  and  yellow,  those  with  an  inorganic  acid  radicle  being  dark 
yellow  or  orange.  The  following  have  been  prepared  : 

(1)  The  nitrate ;  in  addition  to  the  complex  salt  of  normal  type,  one 
having  the  formula  CgHyN'UOg’NOg^HgO,  was  obtained.  (2)  The 
sulphate.  (3)  The  acetate  ;  here,  too,  the  complex  salt, 
C9H7N-U02(C2H402)2, 

exists  besides  the  normal  one.  Uranyl  and  potassium  acetates  form 
the  double  salt,  (CJTo00)0UO„  +  C9HoO,K  +  5H„0  :  the  complexes, 
(C9H7N)2U02(C2H302)2  +  2C2H302K, 

U02(C2H302)2  +  C9H302Na  +  2H20, 

and  (C9H7N)2U02(C2H302)2  +  2C2H302Na  have  also  been  prepared. 

(4)  The  oxalates,  (C9H7N)2U02!C204,  C204U02  +  Xa2C204  +  3H„0, 
(C9H7N)2U02:C204  +  2Na2C204,  and  (C9H7N)2U02:C204  +  2K2C204. 

(5)  The  tartrate ,  (C9H7N)2U02IC4H406. 

Calcium  chloride  forms  with  quinoline  a  crystalline  compound, 
CaCl2,a)C9H7N,  similar  to  that  formed  with  ammonia,  CaCl2,8NH3. 

T.  H.  P. 


Synthesis  of  Quininic  Acid  and  of  6-Methoxy-4-methyl- 
quinoline.  Ame  Pictet  and  It.  R.  Misner  ( Ber .,  1912,  45, 
1800 — 1804). — 4-Methylquinoline  was  obtained  by  Beyer  (Abstr.,  1886, 
630)  by  the  condensation  of  aniline  with  acetone  and  formaldehyde  by 
means  of  concentrated  hydrochloric  acid.  Attempts  to  improve 
the  yield  by  the  addition  of  oxidising  agents,  etc.,  have  been 
unsuccessful. 

By  condensation  in  a  similar  manner  of  /)-anisidine  with  acetone  and 
formaldehyde,  6-methoxy-4-methylquinoline  is  obtained. 


Quininic  acid, 


OMe-C6H3< 


c(co2h):ch 

N==CH’ 


is  prepared 


by  con¬ 


densing  j5-anisidine  with  formaldehyde  and  ethyl  pyruvate,  and 
subsequent  hydrolysis  of  the  ester  formed. 

When  aniline  is  condensed  with  monochloroacetone  and  form¬ 
aldehyde,  3-chloro-4-methylquinoline  is  obtained,  and  not  the  w-chloro- 
compound.  E.  F.  A. 


Cyanocyclaminanes.  V.  Synthesis  of  Cinchonic  and  Quininic 
Acids.  Adolf  Kaufmann,  Heinrich  Peter  [and  R.  Widher]  {Ber., 
1912,  45,  1805 — 1810.  Compare  Kaufmann  and  Widmer,  Abstr., 
1911,  i,  749,  750). — 6-Methoxyquinoline  methosulphate  interacts  with 
potassium  cyanide  to  form  a  cyanoquinolan,  which  is  converted  by 
iodine  into  the  methiodide  of  4cyano-6-methoxyquinoline.  On  distil¬ 
lation  in  a  vacuum,  quininonitrile  is  obtained,  which  can  be  hydrolysed 
either  by  acids  or  alkalis  in  presence  of  hydrogen  peroxide  to  quininic 
acid.  Cinchononitrile  is  hydrolysed  by  the  same  process  by  way  of  the 
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amide  to  cinehonic  acid.  The  synthetic  acids  are  in  every  way  identical 
with  those  obtained  from  the  alkaloids. 

4- Oyano-6-methoxy-l-methylquinolan  separates  in  well  formed,  yellow 
crystals,  m.  p.  80 — 81°,  which  soon  become  brown  and  black  on 
exposure  to  air. 

4 -Cyano-b-methoxy  quinoline  methiodide  forms  slender,  lustrous, 
orange  needles  or  dark  cherry-red,  stunted  prisms,  m.  p.  198° 
(decomp.). 

Quininonitrile  crystallises  in  yellow,  woolly  needles,  m.  p.  157°  ;  it  is 
readily  hydrolysed  by  alcoholic  potassium  hydroxide  and  hydrogen 
peroxide  to  quininic  acid,  m.  p.  280°.  E.  F.  A. 

2  : 8-Diaminoacridine.  Ludwig  Bend  a  (Zter.,  1912,45, 1787 — 1799). 
— Diaminoacridine  is  prepared  in  quantity  by  the  following  series  of 
operations  (compare  Gram,  Diss,  Jena,  1892).  p :  jo-Diaminodiphenyl- 
methane  is  nitrated  to  p  :  jo-diamino-o  :  o-dinitrodiphenylmethane,  and 
this  reduced  to  p:  p  :o  :  o-tetraminodiphenylmethane,  which  was  nob 
isolated,  but  the  crude  product  containing  tin  was  heated  under 
pressure  at  135 — 140°.  A  crystalline  tin  double  salt  of  diamino¬ 
acridine  was  thus  obtained. 

2  :  8-Diaminoacridine  behaves  similarly  to  its  homologue,  the  base  of 
the  acridine  yellow  dyes ;  the  hydrochloride  is,  however,  soluble  in 
cold  water.  It  can  be  diazotised,  but  on  boiling,  brown,  amorphous, 
insoluble  products  are  obtained.  To  prepare  dihydroxyacridine  the 
diaminoacridine  is  heated  with  45%  sulphuric  acid  in  sealed  tubes  at 
195°.  The  tetra-azoacridine  prepared  by  means  of  nitrosylsulphuric 
acid  can  be  degraded  to  acridine. 

With  formaldehyde  and  aromatic  bases,  diaminoacridine  forms  at 
first  a  sparingly  soluble,  orange  condensation  product  of  the  acridine 
and  formaldehyde  alone ;  on  warming,  the  amine  enters  into  the  reaction. 
The  dyes  have  a  deeper  hue  than  the  original  diaminoacridine,  and 
dye  egg-yellow  and  orange  to  brown  shades.  The  formula  of  these  dyes 
is  not  yet  established. 

2  : 8-Diamino-10-methylacridinium  chloride  has  a  very  intense 
trypanocidal  action,  being  at  least  three  times  as  effective  as  the 
Homologue  from  acridine  yellow.  It  has  been  tried  on  man  in  cases  of 
sleeping  sickness  with  good  effect. 

Diaminoacridine  crystallises  from  water  in  very  long,  brownish- 
yellow  needles  or  slender,  matted  needles,  according  to  the  rate  of 
cooling.  On  heating,  it  begins  to  darken  at  260°,  m.  p.  283°  (decomp.). 
The  sulphate  forms  red,  matted  needles. 

2  : 8 -Dihydroxyacridine  crystallises  in  slender,  orange  needles  with 
a  bronze  lustre,  which  becomes  red  at  275°,  but  have  not  melted  at 
300°.  It  dissolves  in  concentrated  sulphuric  acid  with  a  bluish-green 
fluorescence. 

2  : 8-Diamino-lO-methylacridinium  chloride  forms  long,  red  prisms 
dissolving  in  water  to  a  yellow  solution,  which  fluoresces  green  only 
when  much  diluted.  It  has  a  very  bitter  taste,  about  double  that  of 
2  :  8-diaminoacridine.  The  sulphate  crystallises  in  red  needles. 

On  heating  with  45%  sulphuric  acid  a  dihydroxy-compound ,  crystal¬ 
lising  as  hydrochloride  in  orange-red,  matted  needles,  is  obtained.  An 
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anhydride ,  composed  of  two  molecules  of  the  2  :  8-dihydroxyacridinium 
base  less  a  molecule  of  water,  forms  lustrous,  orange-red  needles, 
which  become  red  at  245°  and  sinter  at  260 — 265°,  m.  p.  275°. 

E.  F.  A. 

Benzisooxazoles.  Walther  Borsche  {Annalen,  1912,390,  1 — 29). 
— The  author  has  attempted  to  prepare  from  methyl  5-nitrobenziso- 
oxazole-2-carboxylate  (Abstr.,  1909,  i,  385)  the  first  representative  of 
a  benzisooxazole  unsubstituted  in  the  heterocyclic  nucleus,  but  un¬ 
successfully,  since  the  hydrolysis  of  the  ester,  whether  in  acid, 
alkaline,  or  neutral  solution,  is  always  accompanied  by  fission  of  the 
heterocyclic  ring. 

[With  Paul  Oppenheimer.] — The  hydrolysis  of  the  ester  by  aqueous 
alcoholic  20%  sodium  hydroxide,  followed  by  acidification,  yields 
4 -nitro -  2 -hydroxy phenylglyoxirn ic  acid, 

no2-c6h3(oh)*C(:noh)-co2h, 

m.  p.  166 — 167°  (decomp.).  The  same  substance  is  obtained  by 
hydrolysing  the  ester  with  dilute  sulphuric  acid. 

5-Nitrobenzisooxazole-2-carboxylamide,  C8H504N8,  m.  p.  189 — 190°, 
obtained  from  the  ester  and  alcoholic  ammonia  at  100°,  is  also  con¬ 
verted  into  the  nitrohydroxyphenylglyoximic  acid  by  concentrated 
sulphuric  acid  and  concentrated  aqueous  sodium  nitrite. 

4 -Nitrosalicylonitrile,  N02’C6H3(0H)'CN,H20,  m.  p.  140 — 160° 
(decomp.),  the  preparation  of  which  from  methyl  5-nitrobenziso- 
oxazole-2-carboxylate,  from  4-nitro-2-hydroxyphenylglyoximic  acid, 
from  2  :  4-dinitrotoluene,  or  from  2  :  4-dinitrobenzaldoxime  is  described, 
has  been  converted  into  the  acetyl  derivative,  m.  p.  100°,  by  boiling 
acetic  anhydride,  into  the  benzoyl  derivative,  m.  p.  122°,  by  benzoyl 
chloride  in  pyridine,  into  1 : 1-dibromoA-nitrosalicylonitrile, 

C7H203N2Br2, 

m.  p.  193°  (decomp.),  by  bromination  in  acetic  acid  and  sodium  acetate, 
and  into  4  :1-dmitrosalicylonitrile,  m.  p.  174°,  by  nitric  acid,  D  1*52, 
at  0°.  i-Aminosalicylonitrile,  NH2*C6H3(OH)*CN,  m.  p.  182°, 
yellowish-white  needles,  is  obtained  by  reducing  the  nitro-compound 
by  tin,  alcohol,  and  concentrated  hydrochloric  acid ;  its  dibenzoyl 
derivative  has  m.  p.  198 — 199°. 

4 -Nitrosalicylic  acid,  m.  p.  235°  (decomp.),  is  obtained  in  about 
80%  yield  by  heating  methyl  5-nitrobenzisooxazole-2-car  boxy  late  with 
5A-hydrochloric  acid  at  150°;  it  forms  an  ethyl  ester,  m.  p.  87°,  and 
an  amide ,  m.  p.  192 — 194°,  and  is  converted  by  nitric  acid,  D  1‘52,  into 
trinitroresorcinol  (styphnic  acid). 

When  treated  with  sodium  ethoxide,  a  well-cooled  alcoholic  solution 
of  2  : 4-dinitrobenzyl  methyl  ketone  and  isoamyl  nitrite  yields  5 -nitro- 

2-acetylbenzisooxazole,  N02’C6H8<^Qf^N,  m.  p.  135 — 136°,  together 

with  4-nitrosalicylonitrile  as  a  by-product ;  the  amount  of  the  latter 
increases  at  higher  temperatures. 

2  :  4 -Dinitro-a-oximinobenzyl  methyl  ketone, 

C6H3(N  02)2-  C(I  NOH)  •  COMe, 

m.  p.  156°,  obtained  by  treating  a  benzene  solution  of  2  : 4-dinitro- 
benzyl  methyl  ketone  at  0°  with  hydrogen  chloride  and  isoamyl  nitrite, 
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forms  a  semicarbazone,  m.  p.  226°  (decomp.),  and  a  phenylhydrazone, 
m.  p.  197 — 198°  (decomp.),  red  needles.  It  is  converted  by  hot 
alcoholic  sodium  ethoxide  into  5-nitro-2-acetyl  benzisooxazole  ( phenyl- 
hydrazone,  m.  p.  192 — 193°),  which  is  stable  to  boiling  alcohol  and 
5A-hydrochloric  acid,  but  is  hydrolysed  rapidly  by  5%  sodium 
hydroxide,  yielding  4-nitrosalicylonitrile  and  acetic  acid. 

2  :  4 -Dinitrophenylacetyl  chloride ,  CeH3(N02)2*CH2*C0Cl,  m.  p.  77°, 
obtained  from  the  acid  and  thionyl  chloride  in  boiling  benzene,  is 
converted  by  ethereal  ammonia  into  2  :  4 -dinitrophenylacetamide,  m.  p. 
180°,  and  reacts  in  benzene  with  aluminium  chloride  to  form, 
ultimately,  <o-2  :  A-dinitrophenylacelophenone,  C6H3(N02)2*CH2*C0Ph, 
m.  p.  135 — 136°.  The  latter  is  converted,  in  benzene,  by  hydrogen 
chloride  and  tsoamyl  nitrite  into  the  oaimirio-compound, 
C6H3(N02VC(:N  OH)*COPh, 

m.  p.  174°  (decomp.),  which  reacts  with  boiling  alcoholic  sodium 
ethoxide  to  form  5-nitro-2-benzoylbenzlsooxazole,  m.  p,  157 — 158°, 
which  partly  decomposes  during  the  reaction  into  ethyl  benzoate  and 
4-nitrosalicylonitrile.  C.  S. 

The  Action  of  Aldehydes  on  Pyrrole  Compounds.  U.  Cola- 
cicchi  and  C.  Bertoni  ( Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  600 — 604. 
Compare  Colacicchi,  Abstr.,  1911,  i,  1030). — Phenylpyrrole  condenses 
with  paraldehyde,  yielding  a  yellow  powder,  C12HnN,  decomposing  at 
195 — 200°,  together  with  a  small  quantity  of  a  second  substance, 
insoluble  in  light  pretroleum.  The  compound  obtained  from  phenyl¬ 
pyrrole  and  formaldehyde,  CnH9N,  is  amorphous,  and  decomposes  at 
about  100°,  whilst  that  from  propaldehyde,  C13H13N,  decomposes 
at  145°. 

Bis-3-acelyl-2  :  4-dimethylpyrrylpropane,  (OAc'C4NHMe„)2CHEt,  pre¬ 
pared  from  3-acetyl-2  :  4-dimethylpyrrole  and  propaldehyde  in  presence 
of  zinc  chloride,  crystallises  from  alcohol  in  small,  white  plates,  m.  p. 
216—217°. 

Bi8-3-acetyl-2-phenyl-i-methylpyrrylmethane,  (OAc*C4NHPhMe)2CH2, 
forms  colourless  prisms,  m.  p.  252 — 253°.  Bis-5 -benzoyl-2  :  k-dimethyl- 
pyrrylpropane,  (OBz'C4NHMe2)2CHEt,  crystallises  from  alcohol  in 
glistening,  yellow  leaflets,  m.  p.  245 — 246°.  C.  H.  D. 

Syntheses  in  the  Pyrrole  Group.  IV.  Pyridine-pyrrole 
Bases.  Bernardo  Oddo  ( Gazzelta ,  1912,  42,  i,  346 — 352.  Compare 
Abstr.,  1910,  i,  426). — Magnesium  pyrryl  iodide  reacts  with  nicotinic 
chloride,  suspended  in  ether.  After  remaining  overnight,  the  pasty 
mass  is  mixed  with  ice  and  made  alkaline  with  sodium  hydrogen 
carbonate.  The  ether  is  then  removed,  and  the  residue  extracted  with 
boiling  water. 

3-Pyridyl  2-pyrryl  ketone ,  C5NH4’COC4NH4,  crystallises  from 
aqueous  alcohol  in  white  needles,  m.  p.  132°.  The  aurichloride  is  an 
orange  precipitate,  m.  p.  165°;  the  platinichloride, 
(C10H8ON2)2,H2PtCl6, 

is  granular,  and  decomposes  at  235°  without  melting.  The  picrate 
crystallises  from  boiling  water,  and  has  m.  p.  228 — 230°  (decomp.). 
The  silver  salt,  C5NH4*CO*C4H3NAg,  is  a  white  precipitate. 
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A  solution  of  the  ketone  in  ether  reacts  with  magnesium  ethyl 
iodide,  forming  the  compound,  MgEt,C5NH4I,C0*C4NH3,Mgi,Et20. 

2-Pyridyl  2-pyrryl  ketone,  prepared  in  the  same  manner  from  picolinic 
chloride,  forms  bright  yellow  crystals,  m.  p.  74°.  The  picrate  forms 
yellow,  silky  needles,  m.  p.  85°,  and  the  platinichloride  a  yellow  pre¬ 
cipitate,  not  melted  at  265°.  The  aurichloride  and  the  silver  derivative 
have  been  prepared.  C.  H.  D. 

Thiele’s  Theory  and  Indigotin.  M.  Tschilikin  (J.  Russ .  Phys. 
Chem.  Soc.,  1912,  44,  498 — 514). — The  author  shows  by  means  of  a 
number  of  examples  that  Thiele’s  theory  of  residual  valency  (Abstr., 
1899,  i,  554)  readily  explains  the  transformations  which  indigotin  and 
its  derivatives  undergo.  T.  H.  P. 

Quinoline-indole  Dyes.  Walter  Konig  ( J .  pr.  Chem.,  1912, 
85,  [ii],  514 — 522). — 2-Methylindole-3-aldehyde  readily  condenses 
with  salts  of  the  following  bases,  yielding  yellow,  red,  bluish-red 
to  blue  basic  dyes :  2-methylquinoline,  4-methylquinoline,  2-methyl- 
pyridine,  4-methylpyridine,  2  :  5-dimethylpyridine,  and  5 -methyl  - 
acridine.  The  dyes  form  periodides,  and  on  treatment  with  alkalis 
yield  strongly  coloured  bases. 

The  present  paper  deals  with  the  dyes  derived  from  2-  and 
4-methylquinoline  methiodides  and  methoperchlorates. 

Ptt - OTT  n  tt 

Tbed^  4H).NMeI>C-CH:CH-C<OMe4>NH’  °“  ^ 
densing  the  aldehyde  with  2-methylquinoline  methiodide  by  means  of 
piperidine  in  methyl  alcoholic  solution,  forms  small,  brownish-red 
crystals,  m.  p.  280°,  and  is  converted  by  aqueous  sodium  hydroxide 
into  the  corresponding  dye  base,  which  forms  bluish-green  needles  of  a 
golden  lustre. 

2 -Methylquinoline  methoperchlorate,  CnH1204NCl,  prepared  from 
2-methylquinoline  methiodide  and  sodium  perchlorate  in  aqueous 
solution,  crystallises  in  almost  colourless  prisms,  m.  p.  154°,  and 
condenses  with  2-methylindole-3-aldehyde,  yielding  the  dye, 

C21H1904N2C1, 

which  forms  microscopic,  brownish-red  needles,  m.  p.  above  300° 
(decomp.).  The  chloride,  C21H19N2C1,  obtained  by  shaking  a  suspen¬ 
sion  of  the  preceding  perchlorate  in  acetone  with  20%  aqueous  sodium 
hydroxide,  and  subsequently  treating  the  acetone  solution  of  the  dye 
base  with  hydrochloric  acid  and  sodium  chloride,  is  orange-red  in 
colour,  has  m.  p.  above  290°,  and  forms  a  mercurichloride. 

The  condensation  of  4-methylquinoline  methiodide  and  2-methyl- 
indole- 3 -aldehyde  by  means  of  piperidine  in  methyl-alcoholic  solution 

yields  the  bluish-red  dye,  §g^0(^>C-CH:CH-C<^e4>NH, 

which  has  m.  p.  above  300°,  and  crystallises  with  methyl  alcohol 
(1  mol.). 

The  corresponding  perchlorate  yields  with  sodium  hydroxide  the 
dye  base,  ?^!^6c^>0:CH*0H:C<^e4>N.  This  crystallises  in 
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lustrous,  blue  needles,  m.  p.  240°  (decomp.),  which  lose  their  metallic 
lustre  and  become  brown  on  exposure  to  air.  From  chloroform  it 
separates  in  lustrous,  green  needles,  containing  2  mols.  of  the  solvent, 
which  is  removed  at  160°.  The  colour  of  its  solutions  varies  greatly 
with  the  nature  of  the  solvent,  being  yellowish-red  in  water,  reddish- 
violet  in  alcohol,  bluish-violet  in  chloroform,  and  blue  in  pyridine  and 
nitrobenzene.  In  aqueous  solution,  it  undergoes  partial  transforma¬ 
tion  into  a  yellow  substance ,  which  crystallises  in  needles  of  a  golden 
lustre,  and  is  converted  by  acids  into  the  original  dye.  F.  B. 

A  New  Method  of  Preparing  Cyclamine-aldehydes  and 
-alcohols.  Adolf  Kaufmann  and  Louis  G.  Vallette  (Ber.,  1912,40, 
1736 — 1742). — Whereas  5-methylaeridine  readily  reacts  with  nitroso¬ 
dimethylaniline,  the  latter  does  not  interact  with  quinaldine,  lepidine, 
or  a-picoline.  The  quaternary  salts  of  these  bases,  however,  readily 
take  part  in  the  condensation.  Abnormally  here  the  reactivity  of  the 
methyl  group  is  greatly  increased  by  the  saturation  of  the  nitrogen  j 
thus  quinaldine  ethiodide  condenses  with  nitrosodimethylaniline, 
particularly  in  the  presence  of  a  few  drops  of  piperidine,  with  the 
formation  of  a  reddish-violet  colour.  The  condensation  product  forms 
green  needles,  decomp.  200°  ;  it  is  decomposed  by  mineral  acids  into 
as-dimethyl-yj-phenylenediamine  and  quinoline-2-aldehyde  ethiodide. 

Quinaldine  ethiodide  condenses  with  nitroso-naphthol,  forming  an 
intense  olive-green  solution,  and  also  with  nitrosoantipyrine. 

The  methiodide  of  a-picoline  crystallises  in  long,  colourless  needles, 
m.  p.  224°;  it  condenses  with  nitrosodimethylaniline  to  a  red  solution, 
from  which  the  condensation  product  crystallises,  +Et*OH,  in  green 
needles,  m.  p.  185°  (decomp.).  It  becomes  red  on  drying  in  the  oven. 
Picoline  ethiodide  behaves  similarly. 

Lepidine  methiodide  condenses  to  a  compound  of  coppery  lustre, 
which  dissolves  in  alcohol  with  an  intense  blue  coloration. 

The  condensation  product  of  nitrosodimethylaniline  with  5-methyl- 
acridine  forms  coarse,  orange-red  crystals,  m.  p.  234°,  and  slender 
plates,  m.  p.  210 — 211°.  When  decomposed  by  acids,  acridine-5- 
aldehyde  (Bernthsen  and  Muhlert,  Abstr.,  1887,  850),  m.  p.  148°,  is 
obtained.  The  anil  crystallises  in  yellowish-brown  platelets,  m.  p. 
163°  ;  the  oxime  forms  yellow  needles,  m.  p.  247°  (decomp.),  and 
yields  a  hydrochloride  crystallising  in  yellowish-red  needles,  m.  p.  252° 
(decomp.). 

The  aldehyde  from  the  quinaldine  ethiodide  condensation  product 
was  characterised  as phenylhydrazone ;  this  formed  red,  stunted  needles, 
m.  p.  245°. 

The  methiodide  of  the  dimethylaminoanil  of  pyridine-2-aldehyde 
was  hydrolysed  in  a  similar  manner  ;  the  phenylhydrazone  obtained 
crystallised  in  orange-yellow  needles  with  a  blue  reflex,  m.  p.  244° 
(decomp.).  E.  F.  A. 

Diacetylfurazan.  Luigi  Alessandri  ( Atti  R.  Accad.  Lincei,  1912, 
[v],  21,  i,  659 — 666). — The  author  finds  that  when  diacetylglyoxime 
(compare  Thai,  Abstr.,  1892,  1074)  is  fused,  it  loses  water,  yielding 


i.  656 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


diacetylfurazan, 


CAcIN 

CAcIN 


^>0,  which  may  also  be  obtained  by  dissolving 


glyoxime  in  acetic  anhydride. 

Schmidt  and  Widman  (Abstr.,  1909,  i,  524)  obtained  from  acetonyl- 
acetone  a  compound  which  they  described  as  diacetylfurazan,  but 
which  gives  only  a  monophenylhydrazone  and  a  monosemicarbazone. 
The  author  shows  that  this  compound  is  identical  with  the  one  obtained 
by  Angeli  (Abstr.,  1891,  890)  by  the  action  of  concentrated  nitric 
acid  on  acetonylacetone  ;  its  constitution  is  not  determined. 

Diacetylfurazandiphenylhydrazone,  C18H18ON6,  m.  p.  210°,  the  dioxime, 
C6Hg03N4,  m.  p.  128°,  and  the  disemicar bazone,  C8H1203N8,  decomposing 
at  239 — 240°,  were  prepared.  Oxidation  'of  diacetylfurazan  by  means 
of  permanganate  yields  the  furazandicarboxylic  acid  described  by  Wolff 
(Abstr.,  1895,  i,  192).  T.  H.  P. 


Dicyclic  Compounds  and  their  Comparison  with  Naph¬ 
thalene.  Karl  Fries  ( Annalen ,  1912,  389,  305 — 398). — Zincke  has 
observed  that  derivatives  of  dicyclic  compounds  containing  one 
benzenoid  and  one  heterocyclic  nucleus  (1  :  2  : 3-benztriazole,  2:1  :  3- 
benztriazole,  benziminoazole,  and  indazole)  exhibit  an  astonishing 
similarity  to  the  corresponding  derivatives  of  naphthalene  (Abstr., 
1910,  i,  140).  With  the  object  of  seeing  how  extensive  in  reality  is 
the  agreement  between  such  dicyclic  systems  and  naphthalene,  or 
whether  the  typical  distinctions  in  behaviour  between  derivatives  of 
benzene  and  the  corresponding  derivatives  of  naphthalene  may  not 
also  be  existent  in  such  systems,  the  author  has  described  in  this 
communication  the  behaviour  of  derivatives  of  W-phenyl-i^  azoimiuo- 
benzene  [2  -  phenyl  -2:1:3-  bentriazole],  W-  phenylazoiminobenzene 
[1-  phenyl  -  1  :  2  :  3  -  benztriazole],  4:7-  dimethyl- 1  :  2  :  3-benztriazole, 
and  3  :  3-diphenylcoumaranone. 

As  criteria  of  difference  of  behaviour  between  a  benzene  derivative 
and  the  corresponding  naphthalene  compound,  the  author  selects 
(i)  the  reduction  of  naphthalene,  (ii)  the  action  of  chlorine,  nitric  acid, 
and  diazonium  salts  on  a-halogenated  or  alkylated  /?-naphthols, 
(iii)  the  oxidation  of  2 : 3-dihydroxynaphthalene  and  its  derivatives.  With 
regard  to  (ii),  it  is  known  that  chlorine  converts  /?-naphthol  and 
l-methyl-/?-naphthol  respectively  into  1  :  l-dichloro-2-ketodihydronaph- 
thalene  and  l-chloro-2-keto-l-methyldihydronaphthalene  (Abstr.,  1908, 
i,  730),  that  nitric  acid  converts  l-bromo-/3-naphthol  into  1  :  2-bromo- 
naphthaquinonitrole  and  l-methyl-/3-naphthol  into  1  : 2-methylnaphtha- 
quinonitrole  (Abstr.,  1906,  i,  190),  and  that/3-naphthols  with  substituents 
in  position  1  do  not,  as  a  rule,  couple  with  diazonium  salts.  With 
regard  to  (iii),  2  : 3-dibydroxynaphthalene  and  its  halogenated  deriv¬ 
atives  are,  unlike  the  catechols,  not  directly  oxidised  to  o-quinones 
(Zincke  and  Fries,  Abstr.,  1904,  i,  1008).  The  author  finds  that  the 
benztriazoles  exhibit  the  widest  similarity  in  behaviour  to  the  corre¬ 
sponding  naphthalene  derivatives,  that  the  resemblance  in  properties  of 
indazoles  and  naphthalene  compounds  is  more  superficial  than  real, 
and  that  coumaranones  behave  entirely  like  benzene  derivatives. 

l-Bromo-l-nitro-2-ketodihydronaphthalene,  C10H6O3NBr,  m.  p.  74°, 
is  obtained  by  addition  of  nitric  acid,  D  1‘52,  to  a  chloroform  solution 


ORGANIC  CHEMISTRY. 


i.  657 


of  l-bromo-/3-naphthol  at  0°.  By  heating  its  solution  in  an  indifferent 
solvent,  /3-niphthaquinone  is  very  conveniently  obtained  in  good  yield, 
but  cannot  be  kept  for  many  hours,  owing  to  the  presence  of  some 
impurity  which  causes  it  to  become  tarry.  The  bromonitro-ketone  is 
converted  into  1  :  6-dinitro-/3-naphthol  by  keeping  its  solution  in  glacial 
acetic  acid,  and  into  l-nitro-/3-naphthol  by  treating  its  solution  in 
acetone  with  aqueous  sodium  carbonate. 

[With  E.  Roth.] — i-Chloro-5-acetylamino  -  2  -  phenyl  -2:1:  3 -benz- 
.  N 

triazole,  NPh<^^.^>C6H2Cl‘NHAc,  m.  p.  219°,  leaflets,  is  obtained  by 

passing  chlorine  into  a  hot  solution  of  5acetylamino-2-phenyl-2  : 1  :  3- 
benztriazole  containing  sodium  acetate.  By  hydrolysis  it  yields 
4:-chloro-5-amino-2-phenyl-2  : 1 :  3 -benztriazole,  CJ2H9N4C1,  m.  p.  153°, 
the  solutions  of  which  exhibit  a  greenish-blue  fluorescence  which  dis¬ 
appears  on  the  addition  of  acids  or  alkalis.  By  the  reduction  of 
6-chloro-5-nitro-2-phenyl-2  : 1  :  3-benztriazole  by  tin  and  hydrochloric 
acid,  the  authors  obtain  a  dichloroaminophenylbenztriazole,  C12H8N4C12, 
m.  p.  178°,  not  the  6-chloro-5-amino-2-phenyl-2  : 1  :  3-benztriazole 
described  by  Zincke  and  Scharff  (Abstr.,  1910,  i,  140).  Zincke  and 
Scharff's  compound,  m.  p.  229°,  not  221 — 222°  as  stated,  is  formed 
when  the  reducing  agent  is  iron  and  acetic  acid. 

The  diazotisation  of  '  5-amino-2-phenyl-2  :  1  :  3-benztriazole  in  con¬ 
centrated  sulphuric  acid  by  sodium  nitrite  in  concentrated  sulphuric 
acid  yields  2-phenyl-2  :  1  :  3 -benztriazole-5 -diazonium  sulphate , 

c12h8n5-hso4, 

m.  p.  142°  (decomp.),  which  can  be  crystallised  from  2A-sulphuric  acid, 
and  couples  normally  with  dimethylaniline  or  R-salt.  By  treating  a 
solution  of  the  diazonium  sulphate  in  6  parts  (by  vol.)  of  concentrated 
sulphuric  acid  with  1’5  parts  of  ice  and  then  heating,  5 -hydroxy- 

N 

2-phenyl-2  : 1  :  3-benztriazole,  NPh<^.^>C6H3*OH,  m.  p.  177°,  is 

obtained  in  about  60%  yield.  The  hydroxy-compound,  which  forms  an 
acetyl  derivative,  m.  p.  98°,  is  converted,  by  treating  its  solution  in 
dilute  sodium  hydroxide  with  sodium  nitrite  and  then  with  dilute 
sulphuric  acid  at  0°,  into  4^-nitroso-5hydroxy-2-phenyl-2 : 1 : 3-benztriazole, 
decomp.  185°,  which  forms  metallic  derivatives  resembling  those  of 
nitroso-jS-naphthol  in  colour  and  behaviour. 

By  passing  the  calculated  quantity  of  chlorine  into  its  solution  in 
glacial  acetic  acid,  5-hydroxy-2-phenyl-2  : 1  : 3-benztriazole  yields 
4c-chloro-5  hydroxy-2-phenyl-2  : 1  :  3-benztriazole, 

NPh<£>C6H2Cl-OH, 

m.  p.  149°,  which  is  converted  by  further  chlorination  in  the  same 
solvent  into  4  :  4:-dichloro-5-keto-2-phenyl-i  :  b-dihydro-2  : 1  :  3-benz- 
N*C*CC1  *CO 

triazole,  NPh<^  H  m.  p.  165°,  yellow  plates,  which  is 

reconverted  into  the  chlorohydroxyphenylbenztriazole  by  reduction 
with  stannous  chloride.  \-Bromo-5-hydroxy-2-phenyl-2  : 1  :  3-benz¬ 
triazole,  C12HgON3Br,  m.  p.  129°  ( acetyl  derivative,  m.  p.  160°), 
obtained  in  a  similar  manner  to  the  chloro-compound,.is  converted  in 
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cold  chloroform  solution  by  nitric  acid,  D  1*52,  into  i-bromo-i-nitro- 
5-keto- 2-phenyl-^  :  5-dihydro-2  : 1  :  3 -benztriazole, 

•C-CBr(N02)-C0 
•C-OH==CH’ 

m.  p.  about  150°,  which  is  converted  in  cold  acetone  into  4 -nitro- 
5 -hydroxy -2-phenyl-2  :  1  :  3 -benztriazole,  C12H803N4,  m.  p.  145°,  yellow 
needles,  by  aqueous  sodium  carbonate,  and  in  boiling  benzene  into 
4  :  5-diketo- 2-phenyl-^  :  5-dihydro -2  : 1  :  3  -  benztriazole ,  orange  -  yellow 
crystals,  which  sinters  at  about  160°,  but  is  not  melted  at  340°.  This 
orthoquinone  develops  a  dark  green  coloration  with  alkalis,  yields  the 
diazine,  C18HnN5,  m.  p.  225°,  yellow  needles,  with  o-phenylene- 
diamine,  and  is  reduced  by  acetic  acid  and  zinc  to  4  : 5 -dihydroxy- 
2-phenyl-2  : 1  :  3-benztriazole,  m.  p.  189°,  colourless  needles  ( diacetyl 
derivative,  m.  p.  158°). 

When  an  alcoholic  solution  of  5-chloro-2  :  4-dinitroacetanilide  is 
boiled  with  phenylhydrazine  and  hydrated  sodium  acetate,  the 
initially  formed  hydrazine  is  ultimately  converted  into  5-nitro-Q -acetyl- 
amino -2-pheny  1-2  :  1  : 3- benztriazole ,  m.  p.  225°,  orange  needles,  by  the 
hydrolysis  of  which  is  produced  5-nitro-Q-amino-2-phenyl-2  : 1  :  3- 
7ST 

benztriazole,  NPh<^^.^>C6H2(N02)*NH2,  m.  p.  236°,  glistening  black 

prisms.  Its  reduction  by  hydrochloric  acid  and  stannous  chloride  in 
excess  yields  5  :  Q-diamino-2-phenyl-2  : 1  :  3- benztriazole ,  m.  p.  244°, 
colourless  crystals,  solutions  of  which  exhibit  a  strong  blue  fluorescence 
which  disappears  on  the  addition  of  acids  or  alkalis.  The  diacetyl 
derivative,  m.  p.  286°  (decomp.),  is  converted  by  boiling  hydrochloric 

acid  into  the  iminazole,  IsPh<^^C6H2<C^^^CMe,  m-  P-  256°. 

An  alcoholic  solution  of  the  diamime  is  converted  by  sodium  nitrite 

_ -*T 

and  acetic  acid  into  the  azoimide,  NPh<^^.^>06Ho<C^jj^>^>  m.  P* 

about  280°,  sintering  at  250°,  and  by  benzil  into  the  compound , 
N  N'CPh 

NPh<^^^>C6H2<^^.  Mp^,  m.  p.  above  300°,  yellow  needles. 

4:4:7:  7 -Tetrachloro- 5  :  Q-diketo-2-chlorophenyl-4: :  5  :  6  :  7 -tetrahydro- 

2:1:  3  -  benztriazole,  C6H4C1*N<^^^>C6C1402,^H20,  m.  p.  155° 

(decomp.),  is  obtained  by  exhaustively  chlorinating  an  emulsion  of  the 
stannichloride  of  the  preceding  diamine  in  acetic  and  concentrated  hydro¬ 
chloric  acids.  It  is  reduced  by  stannous  chloride  and  acetic  and  hydro¬ 
chloric  acids  to  4  :  7 -dichloro-5  :  §- dihydroxy -2 -chlorophenyl-2  : 1  :  3 -benz- 
N 

triazole ,  C6H4C1,N<^^^>C6C12(0H)2,  m.  p.  270°,  long  needles,  which 

is  converted  into,  not  an  orthoquinone,  but  colourless  products  by 
many  oxidising  reagents.  5-Chloro-2  : 4-dinitroaniline,  when  boiled 
with  phenylhydrazine  under  the  conditions  in  which  its  acetyl 
derivative  yields  a  phenyl- 2 : 1  : 3-benztriazole,  is  converted  into 
4  :  Q-dinitro-3-aminodiphenylhydrazine,  NHPh,NH*C6H2(N02)2*NH2, 
m.  p.  193°,  orange  needles  or  prisms  (acetyl  derivative,  m.  p.  194° 


N 

NPh<^ 
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decomp.),  which  is  oxidised  by  ferric  chloride  and  boiling  glacial 
acetic  acid  to  4  :  Q-dinitro-3-aminoazobenzene , 

NPh:N*C6H2(N02)2«NH2, 

m.  p.  200°,  red  needles  {acetyl  derivative,  m.  p.  175°). 

3  -Chloro-  4  :  6  -  dinitrophenol,  m.  p.  92°,  obtained  by  boiling 
1  : 3-dichloro-4  :  6-dinitrobenzene  with  aqueous  sodium  carbonate,  is 
unchanged  by  phenylhydrazine  and  sodium  acetate  in  boiling  alcohol, 
whilst  its  acetyl  derivative,  m.  p.  69°,  is  simply  hydrolysed  under  the 
same  conditions. 

[With  J.  Empson], — The  nitration  by  sulphuric  and  nitric  acids  at 
0°  of  5-acetylamino-l-phenyl-l  :  2  :  3-benztriazole  yields  the  acetyl 
derivative,  m.  p.  above  300°,  yellow  needles,  of  5-amino-l-j)-nitro- 

phenyl-1  :  2  :  3-benztriazole,  N02*C6H4*N^ — * — ^C6H3*NH2,  m.  p.  above 
300°,  orange-yellow  needles,  the  reduction  of  which  by  stannous 
chloride  and  acetic  acid  yields  'o-amino-l-p-aminophenyl-l  :  2  :  3-benz¬ 
triazole,  colourless  needles,  m.  p.  about  60°,  re-solidifying  at  about 


90°,  and  melting  again  at  154°. 

The  nitration  of  5-acetylamino-l-phenyl-l  :  2  : 3-benztriazole  by 
nitric  acid,  D  P52,  alone  yields  a  dinitro-compound,  decomp.  175°, 
yellow  needles,  which  appears  to  be  A-nitro-^-nitroamino-l-phenyl- 
1:2:  3-benztriazole,  C12H804N6. 

By  warming  a  solution  of  5-amino-l -phenyl-1  :  2  :  3-benztriazole 
with  acetic  anhydride,  adding  aqueous  sodium  acetate,  and  passing 
chlorine  into  the  boiling  solution,  A-chloro-5-acetylamino-l-phenyl- 
1  : 2  : 3-benztriazole,  m.  p.  178°,  is  obtained;  the  base  resulting  from 
its  hydrolysis  has  m.  p.  151°.  By  treatment  with  nitric  acid,  D  1'52, 
the  acetyl  derivative  yields  k-chloro-5-acetylamino-l-ip-nitrophenyl- 
1:2:  3-benztriazole,  m.  p.  265°.  The  corresponding  base,  m.  p.  above 
300°,  orange-yellow  needles,  is  reduced  by  stannous  chloride  and  acetic 
qj  acid  to  4t-chloro-5-amino-l-p-aminophenyl-l  :  2  :  3- 

2  benztriazole,  m.  p.  234°,  the  exhaustive  chlorination 


H  Cl 


of  which  in  acetic  and  concentrated  hydrochloric 
acids  yields  a  substance,  C12H302N3C18,  m.  p. 
180°  (decomp.),  white  prisms,  which  is  also  pro¬ 
duced  by  the  exhaustive  chlorination  of  5-amino- 


1-p-aminophenyl-l  :  2  :  3-benztriazole,  and  receives 
the  annexed  formula  because  it  yields  4  :  6  : 3' :  5'- 
tetrachloro- 5  :  4' -dihydroxy-1 -phenyl  -  1:2:3-  benz¬ 


triazole,  OH,C6H2Cl2*liK — * — ^CgHC12*OH,  m.  p.  234°  {acetyl  derivative, 
m.  p.  260°),  by  reduction  with  stannous  chloride  and  boiling  glacial 
acetic  acid. 


By  diazotising  5-amino-l-pbenyl-l  :  2  :  3-benztriazole  in  concentrated 
sulphuric  acid  and  heating  the  diluted  solution,  b-hydroxy-l-phenyl- 
1:2: 3-benztriazole,  C12H9ON2,  m  p.  220°  {acetyl  derivative,  m.  p. 
132°),  is  obtained.  By  chlorination  in  acetic  acid,  it  yields,  firstly 
4:-chloro-5-hydroxy-l-phenyl-l  :  2  : 3 -benztHazole,  m.  p.  205°  {acetyl 
derivative,  m.  p.  175°),  and  then  4  :  k-dichloro-5 -keto-l-phenyl-i  :  b-di- 

_ C'COl  *CO 

hydro-1  :  2  :  3-benztriazole,  m-  P*  (rapidly 
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heated)  or  187°  (slowly  heated) ;  by  reduction,  the  latter  is  converted 
into  the  former. 

The  bromination  of  5-hydroxy-l -phenyl-1  :  2  :  3-benztriazole  in 
glacial  acetic  acid  yields  4-bromo-5-hydroxy-l-phenyl-l  :  2  : 3-benztriazole, 
m.  p.  222°  (decomp.),  together  with  a  small  quantity  of  the  keto- 
bromide. 

4-Bromo-4-nitro-5-keto-\-phenyl-4  :  5-dihydro-l  :  2  :  3-benztriazole,  ob¬ 
tained  by  shaking  a  chloroform  solution  of  the  preceding  bromo- 
compound  with  nitric  acid,  D  1*52,  decomposes  at  100°  or  in  boiling 
benzene,  and  yields  4  : 5-diketo-l-phenyl-4 :  5-dihydro-l  :  2  :  3-benztriazole, 
N’TsT 

NPh/ — * — ^C6H202,  decomp.  170°,  orange-red  needles,  which  is 
converted  into  the  diazine,  C18H11N5,  m.  p.  250°,  yellow  needles,  by 
o-phenylenediamine  in  glacial  acetic  acid,  and  into  4 :  5 -dihydroxy- 
\-phenyl-\  :  2  ;  3-benztriazole,  m.  p.  214°,  by  sodium  hydrogen  sulphite 
and  acetic  acid. 

[With  K.  Noll.] — 3  : 5-Dinitro-p-xylene-2-diazoperbromide  (Zincke 
and  Ellenberger,  Abstr.,  1905,  i,  486)  is  converted  by  sunlight,  and 
more  rapidly  by  heat,  into  2-bromo-3  -.5-dinitro-\>-xylene,  m.  p.  117°, 
and  by  aqueous  ammonia  at  0°  into  3  :  5-dinitro-p-xylyl-2-azoimide, 
C6HMeo(N02)2*N3,  m.  p.  71 — 73°,  which  yields  5-nitro-2  :  3-dinitroso- 
p-xylene,  m.  p.  81°,  by  heating  at  105 — 130°,  and  5-nitro-2  :  3 -diamino- 
p-xylene,  m.  p.  169°,  red  needles,  by  reduction  by  alcoholic  sodium 
sulphide.  The  diamine  yields  §-nitro-4  :  7 -dimethylbenziminoazole, 

CH^^^>C6IIMe2‘N02,  m.  p.  221°,  by  boiling  with  formic  acid,  and 

5- nitro-4  :  1  -dimethyl-1  :  2  : 3-benztriazole,  N<^^^>C6HMe2’N02,  m.  p. 

above  300°,  by  treatment  with  sodium  nitrite  and  hydrochloric  acid  in 
boiling  alcoholic  solution.  The  latter  is  reduced  by  tin  and  hydro¬ 
chloric  acid  to  5-amino-4  :  7 -dimethyl-1  :  2  :  3-benztriazole ,  m.  p.  224° 
(acetyl  derivative,  m.  p.  above  300°),  which  yields,  after  diazotisation 
and  heating  of  the  solution,  5-hydroxy-i  :  7 -dimethyl-1 : 2  :  3-benztriazole, 
m.  p.  240°,  which  does  not  couple  with  diazonium  salts,  forms  an 
acetyl  derivative,  m.  p.  211°,  and  is  converted  by  nitric  acid,  D  1*52, 
at  0°  into  4-nitro-5-keto-4 :  7 -dimethyl-4  :  5-dihydro-l  :  2  :  3-benztriazole, 

M  m  p  138°  (decomp. V  This  quinonitrole  is 

\NH*C*CMe=:— CH  r  \  r  /  ^ 

converted  by  boiling  glacial  acetic  acid  [into  4-hydroxy -5-keto-4 :  7 -di¬ 
methyl-^  :  5-dihydro-l  :  2  : 3-benztriazole,  m.  p.  150°  (decomp.).  By 
chlorination  in  acetic  acid,  5-hydroxy-4  :  7-dimethyl-l  :  2  :  3-benztri¬ 
azole  yields  4-chloro-5-keto-4  :  7 -dimethyl-4  : 5-dihydro-l  :2 :3 -benztHazole. 
m.  p.  170°  (decomp.). 

4  :  6  :  6  : 7-  Tetrachloro  -  5  -  keto- 4  : 7  -  dimethyl  -  4  :  5  :  6  :  7-  tetrahydro- 

.  7  ^  JST — OCMeCl-CO  .  , 

1:2:  3 -benztrxazole,  N<NH.[j.CMeC1.£Ci  >  m-  P-  175  (decomp.),  ob¬ 
tained  by  saturating  with  chlorine  a  suspension  of  5-amino-4 : 7- 
dimethyl-1  :  2  :  3-benztriazole  in  cold  acetic  and  concentrated  hydro¬ 
chloric  acids,  is  reduced  by  stannous  chloride  and  hydrochloric  acid  to 

6 - chloro  -  5  -  hydroxy  -4:7-  dimethyl-1  :  2  :  3-benztriazole,  m.  p.  290° 
(decomp.)  ( acetyl  derivative,  m.  p.  234°),  which  yields,  not  an  ortho- 
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quinone,  but  an  unexamined  quinonitrole  by  oxidation  with  nitric 
acid. 

[With  J.  Kohlhaas.] — The  following  results  show  that  coumaranone 
derivatives  behave  like  benzenoid  substances.  The  lactone  of  2:4- 
dihydroxytriphenylacetic  acid  yields  by  chlorination  or  bromination  in 
glacial  acetic  acid  the  lactones  of  b-chloro-2  :  ^-dihydroxy triphenyl- 

acetic  acid,  OH*C6H2Cl<^^£>CO,  m.  p.  147°,  of  3  :5-dibromo-2  : 4- 


dihydroxytriphenylacetic  acid,  OH,C6HBr2<C^.Q^>CO.  m.  p.  164°,  and 

of  the  corresponding  bromo-compounds,  C20H13O3Br,  m.  p.  186°,  and 
C20Hi2O3Br2,  m.  p.  186°.  By  exhaustive  chlorination  in  glacial  acetic 
acid,  the  lactone  of  2  :  4-dihydroxy triphenylacetic  acid  yields  the 

,CPh,*C*CHCl*CCl0 


pentachloro- compound,  CO<^  _ _[4 _ 


CCl2-CO 


m.  p.  207—209° 


'0 — c- 

(decomp.),  which  is  converted  into  the  preceding  dichlorinated  lactone 
by  reduction  with  stannous  chloride. 

The  nitration  by  acid,  D  T52,  of  the  lactone  of  2  : 4-dihydroxy- 
triphenylacetic  acid  in  cold  glacial  acetic  acid  yields  the  lactones  of 

5-nitro-2  :4-dihydroxytriphenylacetie  acid,  N02'C6H2(0H)<^^^^>C0, 

m.  p.  183°  ( acetyl  derivative,  m.  p.  159°),  and  of  3-nitro-2  :  4-dihydroxy- 
triphenylacetic  acid,  m.  p.  147°  {acetyl  derivative,  m.  p.  190°).  By 
nitration  under  similar  conditions,  the  lactones  of  b-chloro-3-nitro-2  :  4- 
dihydroxytriphenylacetic  acid,  m.  p.  196°  (decomp.),  and  of  b-bromo-3- 
nitro-2  :  4 -d ihydroxytriphe nyl acetic  acid,  m.  p.  192°,  have  been  obtained. 
The  lactones  of  b-amino-2  :  4-dihydroxy triphenylacetic  acid,  m.  p.  281° 
(decomp.)  {diacetyl  derivative,  m.  p.  215°  [decomp.]),  of  3-amino-2  :  4- 
dihydroxytriphenylacetic  acid ,  m.  p.  208°,  and  of  b-chloro - 3 -amino- 2  :  4- 
dihydroxytriphenylacetic  acid,  m.  p.  181°,  have  been  prepared  by  the 
reduction  of  the  corresponding  nitro-com pounds. 

The  lactone,  m.  p.  206°  (decomp.),  of  3:3:6:  §-tetrachloro-2-hydroxy- 
4  :  b-diketo-3  :  4  :  5  :  &-tetrahydrotriphenylacetic  acid, 

CPh^-GCVCO 

N> — c-ccvco' 

obtained  by  the  thorough  chlorination  of  a  suspension  of  the  lactone 
of  5-amino-2  :  4-dihydroxytriphenylacetic  acid  in  acetic  and  hydro¬ 
chloric  acids,  is  reduced  by  stannous  chloride  and  acetic  acid  to  the 
lactone,  m.  p.  220°  (decomp.),  of  3  :  Q-dichloro- 2  :  4  :  5 -trihydroxy- 
triphenylacetic  acid,  which  gives  a  blue  coloration  with  alcoholic  ferric 
chloride.  The  latter  in  cold  acetic  acid  is  converted  by  nitric  acid, 

.CPho-C:CChC0 


D  1  4,  into  the  quinone,  CO<^ _ _i 


m.  p.  245°  (decomp.), 


'0 — c:cci-co’ 

red  crystals. 

The  chlorination  of  the  lactone  of  3-amino-2  :  4-dihydroxytriphenyl¬ 
acetic  acid  under  the  same  conditions  as  the  preceding  isomeride  yields 
an  (unexamined)  keto-chloride,  which  by  reduction  by  stannous 
chloride  is  converted  into  the  lactone  of  5  :  6-dichloro- 2  :  3  :  4-trihydroxy  - 
triphenylacetic  acid,  C20H12O4Cl2,  m.  p.  212°  (decornp.)  {diacetyl  deriv¬ 
ative,  m.  p.  182°  [decomp.]),  which  is  oxidised  by  nitric  acid  to  the 
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quinone ,  C0<^ 


CPlvOCCKCCl 

2  1 1  i 

o — o  co-co 


2 


which 


crystallises  from  benzene  in 


garnet-red  needles,  m.  p.  194°  (decomp.),  containing  1  mol.  C6lJfi 

C.  S. 


Action  of  Cyanuric  Chloride  on  Magnesium  Organic 
Compounds.  Adriano  Ostrogovich  ( Chem .  Zeit .,  1912,  36, 

738 — 739). — The  interaction  of  cyanuric  chloride  and  magnesium 
phenyl  bromide  in  ethereal  solution  yields  successively  dichloro- 
phenyltriazine,  C3N3Cl2Ph,  which  crystallises  in  prismatic  needles, 
m.  p.  119 — 120°  (compare  Elzanowski,  Diss.,  Freiburg,  Switz.),  and 
chlorodiphenyltriazine,  C3N3C1P1i«,  which  forms  small,  concentrically- 
arranged,  thin  needles,  in.  p.  135 — 136°  (compare  Ephraim,  Abstr., 
1893,  i,  735).  F.  B. 

The  Degradation  of  MoDosodium  Urate  Under  the 
Influence  of  Radium  Emanation-Z).  Johannes  Kerb  and  Paul 
Lazarus  ( Biochem .  Zeitsch.,  1912,  42,  82 — 90). — It  has  been  claimed 
by  Gudzent  that  radium-Z)  converts  the  urate  into  a  more  soluble 
substance.  The  authors  could,  however,  find  no  difference  in  the 
behaviour  of  a  suspension  of  the  urate  whether  exposed  or  not  exposed 
to  radium,  provided  that  other  conditions  of  experiment  were 
absolutely  identical.  The  increase  in  the  solubility  of  the  suspension 
depends  on  other  conditions,  more  especially  on  the  sterility  of  the 
mixtures  and  the  alkalinity  of  the  glass  of  the  vessels.  When  the 
solution  is  quite  sterile  and  the  material  of  the  vessel  is  chemically 
inactive,  the  urate  does  not  decompose,  even  in  presence  of  large 
quantities  of  emanation-Zh  There  is,  however,  a  rapid  degradation  of 
the  substance  in  the  presence  of  moulds.  S.  B.  S. 

The  Colour  and  Absorption  of  the  Dirosanilidines  of 
/3-Hydroxyacraldehyde  and  Formic  Acid.  Fritz  Reitzenstein 
and  Gottlieb  Bonitsch  ( J .  pr.  Chem.,  1912,  [ii],80,  1 — 58.  Compare 
Abstr.,  1907,  i,  648,  and  following  abstract). — In  order  to  determine 
the  influence  of  the  group  *0111011  ‘CHI  on  the  colour  of  the 
triphenylmethane  dyes,  the  authors  have  prepared  a  number  of 
dirosanilidines  of  /3-hydroxyacr  aldehyde  having  the  formulae  : 

(I.)  R-C0H4-NH*CH:CH-CH:N-Cf)H4*R 
(II.)  R*C6H3Me*NH*CH:CH*CH:N*C6H3Me*It 
by  condensing  the  isomeric  amino-derivatives  of  tetramethyhp-diamino- 
triphenylmethane  and  tetramethyl-/?-diaminodiphenyltolylmethane  with 
the  acetal  of  propargaldehyde,  and  spectrographically  examined  the 
dyes  obtained  from  them  by  oxidation  [R  =  4  :  4'-tetramethyldiamino- 
diphenylmethyl,  •CH(C6H4*NMe2)2]. 

It  is  found  that  the  introduction  of  this  group  produces  dyes  of  a 
green  shade.  The  position  of  the  absorption  bands  of  the  dyes  in 
aqueous  or  alcoholic  solution  is  tabulated. 

The  acetal  of  a-bromo-/3-ethoxypropaldehyde,  prepared  by  heating 
a/3-dibromopropaldehyde  with  1%  alcoholic  hydrogen  chloride,  is  a 
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colourless  liquid,  b.  p.  106 — 112°/15  mm.  (compare  Fischer  and  Giebe 
Abstr.,  1898,  i,  167). 

Z" -Amino-4 :  4' -tetramethyldiamino-4" -melhyllriphenylmethane, 

^'24-^29^3> 

obtained  by  condensing  tetramethyl-jo-diaminobenzhydrol  with 
o-toluidine  by  means  of  strong  sulphuric  acid,  forms  crystalline, 
stellar  aggregates,  and  melts  at  141°  to  a  pale  blue  liquid. 

When  dissolved  in  dilute  hydrochloric  acid  and  the  solution  heated 
for  one  day  with  the  acetal  of  propargaldehyde  on  the  water-bath, 
2"-amino-4  :  4'-tetramethyldiaminotriphenylmethane  yields  (d-hydroxy - 
acraldehyde-2-dileucanilidine, 

ch^ch-:ch^c'nh'ch:ch,ch:n'c<ch*ch^ch’h2°' 

which  forms  a  light  yellow  powder. 

f}-Hydroxyacraldehyde-Z-dileucanilidine , 

CH<CR:SI>C‘NH-CH:CH*CH:N-C<ci:CH>CH’HA 

prepared  in  a  similar  manner  from  3"-amino-4  :  4'-tetramethyldiamino- 
triphenylmethane  is  a  yellow  powder,  sintering  at  105°,  m.  p.  135°;  the 
hydrochloride  and  platinichloride  are  mentioned. 

1 3-Hydroxyacraldehyde-4-dileucanilidine  is  obtained  in  an  impure 
condition  from  4"-amino-4  :  4'-tetramethyldiaminotriphenylmethane  ; 
the  picrate ,  C49H54N6,C6H307N3,  forms  light  yellow  crystals  (decomp. 
125°).  . . 

(d-Hydroxyacraldehyde-b-methyl-4-dileucotoluididine, 

CR<™  *>C  •  NH  •  CH :  CH  •  CHIN  •  C<^^^>CR,  1I20, 

prepared  from  4"-amino-4  :  4'-tetramethyldiamino-3"-methyltriphenyl- 
methane,  is  a  yellow,  crystalline  powder  (decornp.  115 — 120°)  ;  the 
hydrochloride  is  greyish-green. 

ft-Hydj'oxyacraldehyde-Q-methyl-4-dileucotoluididine, 

CR<^gI:^>C-NH-CH:OH-CH:N-C<^^^>CR,H20, 

from  4"-amino-4  :  4'-tebramethyldiamino-2"-methyltriphenylmethane, 
decomposes  at  90°,  no.  p.  130°;  the  picrate ,  C51H58N6,C6H307N3,  has 
m.  p.  about  170°,  with  previous  sintering  at  92°. 
fi  IIydroxyacraldehyde-5-methyl-2-dileucotoluididine, 

CMe<^;^>C- NH-CH ICH- CH :  N  *C<^:^>C  Me,H.20, 

prepared  from  6"-amino-4  :  4'-tetramethyldiamino-3"-methyltriphenyl- 
methane,  forms  a  light  yellow  powder,  sintering  at  85°,  m.  p.  120°. 
(d-IIydroxyacraldehyde-4-methyl-Z-leucotoluididine, 

forms  a  light  yellowish-green  powder,  decomposing  at  75°,  m.  p. 

120°. 

5"-Amino-4  :  4'-tetramethyldiamino-2"-methyltriphenj;lmethane  com¬ 
bines  with  propargaldehyde  in  aqueous  solution  at  a  low  temperature, 
yielding  the  light  yellow  additive  compound  (decomp.  177°), 

CMe<^;^>C-NH-CH(OH)-C:CH. 
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If  the  combination  is  effected  in  the  presence  of  dilute  hydrochloric 
acid,  the  compound , 

CMe<^*^>C-NH*CH(OH)-CHCl*CH2Cl,HClJ 

is  produced,  which  crystallises  in  slender,  citron-yellow  needles 
containing  2H20  (decomp.  253°). 

fi-Hydroxyacraldehyde-k-leucodianilidine  hydrochloride, 

CR^CH-CH^C‘NH'CH:CH'CH:NPb,HC1’ 
prepared  by  the  addition  of  4  :  4'-tetramethyldiamino-4"-aminotriphenyl- 
inethane  dissolved  in  alcoholic  hydrogen  chloride  to  an  alcoholic  solu¬ 
tion  of  the  additive  compound  of  aniline  and  propargaldehyde, 
NHPh*CH(OH)*C:CH  (Claisen,  Abstr.,  1904,  i,  14),  forms  bluish-green 
crystals,  sintering  at  155°,  m.  p.  178°. 

j3-ffydroxyacraldehyde-3-leitcodianilidine  hydrochloride, 

CH<cH:cH>c-NH*CH:CH-CH:NPb’Hcl>2H2°’ 

obtained  in  similar  manner  from  3"-amino-4  : 4'-tetramethyldiamino- 
triphenylmethane,  has  m.  p.  192°,  with  previous  sintering  at  160°. 
fi-Hydroxyacraldehyde-G-meihyl-S-leucodi-p-toluididine  hydrochloride, 

CMe<^;^>C-NH*CH:CH-CH:N-C6H4Me,H01,H20, 

prepared  from  5"-amino-4  :  4'-tetramethyldiamino-2"-methyltriphenyl- 
methane  and  the  additive  compound  of  ^9-toluidine  and  proparg¬ 
aldehyde,  C6H4Me*NH*CH(OH)*C:CH,  is  a  yellow,  crystalline 
substance,  which  darkens  at  156°  and  has  m.  p.  180°. 

When  heated  with  aniline  on  the  water- bath  and  the  resulting 
product  treated  with  dilute  hydrochloric  acid,  the  acetal  of  /3-ethoxy- 
acraldehyde  yields  the  hydrochloride  of  /S-hydroxyacraldehydedi- 
anilidine,  NHPh‘CH:CH-CH:NPh,HCl  (Claisen,  loc.  cit.). 
fi-JIydroxyacraldehyde-6-methyl-3-dileucotoluididine, 

CMe<CH.CH>C-NH-CH:CH'CH:N'C<CH:CH>CMe, 
prepared  from  5"-amino-4  :  4'-tetramethyldiamino-2"-methyltriphenyl- 
methane,  is  light  yellow  in  colour,  and  has  m.  p.  194°.  F.  B. 

Colour  and  Absorption  of  the  Dirosanilidines  of  Formic 
Acid.  Fritz  Reitzenstkin  and  Gottlieb  Bonitsch  ( J.pr .  Chem.,  1912, 
[ii],  86,  58 — 72). — A  description  of  the  preparation  of  compounds  of 
the  following  formula?,  together  with  an  account  of  the  spectrograph ic 
examination  of  the  dyes  obtained  from  them  by  oxidation  with 
chloroanil  in  glacial  acetic  acid  solution  : 

(I.)  CH(C6H4-NMe2)2-C6H4-NH-CH:N-C6H4-CH(C6H4-NMe2)„. 

(II.)  CH(C6H4,NMe2)2*C6H3Me,N*CH:N*Cgtl3Me,CH(C6H4‘RMe2)2. 

Di-m-tolylformamidme,  prepared  by  heating  ra-toluidine  with  ethyl 
orthoformate,  forms  long,  lustrous  needles,  m.  p.  125°  (compare 
Niementowski,  Abstr.,  1887,  935). 

The  condensation  of  ethyl  orthoformate  and  4"-amino-4  : 4'-tetra- 
methyldianuinotriphenylmethane  in  boiling  amyl  ether  solution  gives 
rise  to  4 -diltucoformanilidine  (formula  1),  m.  p.  199 — 200°,  whilst  in 
30%  acetic  acid  solution  a  hydrate,  C4rH52N6,2H20,  m.  p.  70°,  is 


ORGANIC  CHEMISTRY. 


i.  665 


produced.  When  dissolved  in  a  mixture  of  alcohol  and  acetic  acid,  the 
formanilidine  is  oxidised  by  chloroanil  to/>-aminomalachite-green  ;  in 
glacial  acetic  acid  a  blue  dye  is  formed. 

Diphenylformamidine  condenses  with  tetramethyldi-j9-amino- 
benzhydrol  in  the  presence  of  concentrated  sulphuric  acid,  yielding  the 
sulphate  of  4-dileucoformanilidine,  C44H52N6,H2S04,  which  forms  a 
very  light,  white  powder,  decomposing  at  160°,  m.  p.  200°. 

o-,  m-,  and  ju-Ditolylformamidines  condense  witn  tetramethyldi-p- 
aminobenzhydrol  in  dilute  hydrochloric  acid  solution,  yielding 
compounds  of  the  formula  C24H29N3 ;  of  these,  the  ortho-compound  is  a 
white  powder,  m.  p.  140°. 

The  condensation  of  o-  and  /j-ditolylformamidines  with  tetramethyl- 
di-p-aminobenzhydrol  in  the  presence  of  strong  sulphuric  acid  gives 
rise  to  compounds,  C49H56N6  (formula  II  above),  of  which  the  ortho¬ 
derivative,  on  oxidation  with  chloroanil  in  glacial  acetic  acid  solution, 
yields  a  blue  dye  and  the  para-derivative  a  bluish-green.  F.  B. 


Tetraformaltrisazine  from  Formaldehyde  and  Hydrazine 
Hydrate,  a  New  Reducing  Agent  for  Analytical  Chemistry. 
Kakl  A.  Hofmann  and  Douglas  Storm  (Ber.,  1912,45,  1725 — 1730). — 
,  .  .  NH-CH,-N*CH.-NH  ,  .  ,  . 

Tetraformaltrisazine ,  I  J  •  l  ,  wb»ch  is  readily  prepared 

JN  H-CH2‘iN  •Ulig'JN  H 


from  formaldehyde  and  hydrazine  hydrate,  is  a  reducing  agent 
free  from  alkali  and  acid,  and  milder  in  its  action  than  hydrazine. 
It  crystallises  in  lustrous,  silky,  flat  needles,  sometimes  radially 
grouped,  or  long,  doubly  refractive  plates  pointed  at  the  end  ;  decomp. 
225°.  It  tastes  sweet. 


The  precipitate  with  mercuric  chloride  dries  to  a  colourless  powder, 
C4H12N6,3HgCJ2.  The  precipitate  with  silver  nitrate  soon  changes  to 
a  very  fine  mirror ;  palladium  chloride  behaves  similarly ;  gold 
chloride  is  reduced  to  a  blue  colloid,  which  is  subsequently  precipitated 
as  a  dark  powder.  In  alkaline  solution  copper  salts  are  reduced  to 
cuprous  oxide,  mercury,  gold  and  silver  salts  to  the  metal,  whilst 
platinum  and  palladium  chlorides  yield  stable,  deep  reddish-brown 
solutions. 


In  presence  of  excess  of  sodium  hydroxide,  chromate,  molybdate, 
vanadate,  selenite,  and  tellurite  remain  unchanged  even  at  100°,  but 
on  additiou  of  ammonium  chloride,  indigo-blue  molybdenum  oxide, 
red  selenium,  or  black  tellurium  are  precipitated. 

The  compound  is  very  stable  towards  alkali,  but  readily  decomposed 
by  acids.  Carbon  dioxide  eliminates  hydrazine,  leaving  colourless, 
polymeric  formalazine,  (CH2N2CH2)h. 

Tetraformaltrisazine  contaius  ouly  hydrazine  nitrogen.  Two  of  the 
hydrazine  groups  are  more  readily  oxidised  in  alkaline  solution  than 
the  third. 


With  benzaldehyde,  benzylideneazine  and  polymeric  formalazine  are 
formed. 


When  formalazine  is  heated  in  an  atmosphere  of  nitrogen  at 
300 — 400°,  a  yellow  oil  distils  of  objectionable  odour.  This 
spontaneously  returns  to  formalazine  even  in  alcoholic  solution. 


E.  F.  A. 
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Thiophenols  II.  p  :p- Azophenyl  Methyl  Sulphide  and  Its 
Derivatives.  Kurt  Brand  and  A.  Wirsing  ( Her .,  1912,  45, 
1757 — 1771). — p  :  p' -  Azoxy phenyl  methyl  sulphide ,  ON2(C6H4*SMe)2,  is 
obtained  by  the  action  of  />-nitrophenyl  methyl  sulphide  (Abstr.,  1909, 
i,  855)  on  a  boiling  solution  of  sodium  methoxide  in  methyl  alcohol. 
It  forms  light  yellow  needles,  m.  p.  135 — 136°.  By  digestion  on  the 
water-bath  for  several  hours  with  excess  of  methyl  sulphate,  removal 
of  the  excess  by  repeated  evaporation  with  methyl  alcohol  and  water, 
and  precipitation  of  the  aqueous  solution  with  potassium  iodide,  it 
gives  long,  yellow  needles,  m.  p.  130 — 132°  (decomp.),  of  p:p '-azoxy- 
phenyldimethylsulphinium  iodide ,  OK2(C6 H4*  SM e0I)2 . 

p  :p ' -Hydrazophenyl  methyl  sulphide ,  Notf0(CGH4*SMe)2,  is  obtained 
by  reducing  p-nitrophenyl  methyl  sulphide  with  zinc  dust  and  sodium 
hydroxide  in  alcoholic  solution.  When  pure,  it  forms  colourless 
crystals,  m.  p.  104°;  it  is  oxidised  to  the  azo-compound  when  air  is 
passed  through  the  alcoholic  solution.  Treatment  with  concentrated 
hydrochloric  acid  does  not  give  rise  to  a  semidine  transformation,  but 
produces  jo-aminophenyl  methyl  sulphide  hydrochloride  (Abstr.,  1911, 
i,  39,  285),  the  oxygen  thereby  becoming  available  forming  p'.p- azo¬ 
phenyl  methyl  sulphide  and  other  oxidation  products. 

p:p '-Azophenyl  methyl  sulphide ,  N2(CGH4*SMe)2,  is  prepared  by 
reducing  jp-nitrophenyl  methyl  sulphide  with  zinc  dust  and  sodium 
hydroxide,  and  oxidising  the  filtered  solution  by  passing  air  through  it. 
It  forms  yellowish-red  leaflets,  and  has  m.  p.  177 — 178°.  With 
concentrated  mineral  acids  and  strong  organic  acids,  it  gives  deep  blue 
solutions  ;  the  formation  of  this  colour  is  a  very  delicate  test  for 
traces  of  the  compound.  When  dry  hydrogen  chloride  is  led  into  a 
chloroform  solution,  blue  needles,  with  a  metallic  glance,  of  p  :  p'-azo- 
j phenyl  methyl  sulphide  hydrochloride  are  precipitated,  but  they  lose 
hydrogen  chloride  even  on  filtering. 

p:p '-Azophenyl  methyl  sulphide  sulphate ,  C14H14N2S2,2H2S04,  is 
obtained  as  shining,  green  needles,  when  a  solution  of  the  sulphide  in 
glacial  acetic  acid  is  precipitated  with  concentrated  sulphuric  acid. 
The  Irichloroacetate,  C14H14N2S2,2CC13*C02H,  is  produced  by  mixing 
chloroform  solutions  of  the  sulphide  and  trichloroacetic  acid ;  it  forms 
green,  shining  needles,  possessing  a  strong  metallic  glance.  Cryoscopic 
measurements  in  trichloroacetic  acid  as  solvent  indicate  that  the  salt 
is  unimolecular. 

The  following  double  salts  have  also  been  obtained  : 

C14H14N2S2,HCl,HgCl2, 

indigo-blue  crystals  ;  C14H14N2S2,HCl,FeCl3,  green  leaflets  ; 

(C14H14N2S2,HCl)2,FeCl3, 

bluish-violet  needles  having  a  green  shimmer  ;  C14H14N2S2,HCl,SnCl4, 
green  leaflets.  They  were  prepared  by  the  action  of  p :  p'-azophenyl 
methyl  sulphide  with  the  metallic  chloride  in  glacial  acetic  acid 
solution,  the  addition  of  hydrochloric  acid  being  necessary  in  the  case 
of  the  first  and  third  salt. 

p  :  p' -Azophenyldimethylsulphiaium  methyl  sulphate , 
N2(C6H4-SMe2-0-S03Me)2, 

is  obtained  by  digesting  azophenyl  methyl  sulphide  with  excess  of 
methyl  sulphate  on  the  water-bath  until  the  blue  colour  changes  to 
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red  and  the  product  is  completely  soluble  in  water.  It  forms  thick, 
red  crystals,  which  commence  to  decompose  at  170°,  and  blacken  at 
185 — 190°.  When  the  aqueous  solution  is  treated  with  potassium 
iodide,  slender,  yellowish-red  needles  of  p  :  p' -azophenyldimethyl- 
sulphinium  iodide ,  N2(C6H4*SMe2I)2,  are  obtained,  m.  p.  174 — 175°. 
The  corresponding  sulphinium  bromide ,  N2(C6H4*SMe2Br)2,  forms 

yellowish-brown  needles,  and  has  m.  p.  174°.  The  chloride  could  only 
be  obtained  in  solution. 

The  blue  colour  produced  when  p  :  jo'-azophenyl  methyl  sulphide  is 
treated  with  acids  is  ascribed  to  the  formation  of  a  quinonoid 
isomeride,  the  hydrochloride,  for  example,  being 

SMeCi:C6H4:N*NH-C6H4-SMe 

i _ j 

(compare  Hantzsch,  Abstr.,  19U8,  i,  469,  484).  In  the  case  of  the 
trichloroacetate  and  sulphate,  the  one  molecule  of  acid  is  concerned  in 
the  formation  of  the  quinonoid  form,  the  other  in  salt  formation, 

H 

thus:  SMe(00C,CCl3)X\.H4IN*NH*C6H4-S*Me  .  Similar  considera- 
i  i  i 

02OCC13 

tions  hold  for  the  formulation  of  the  double  salts.  T.  S.  P. 


New  Azo-colouring  Matters  from  Ammodiphenylene  Oxide. 
Alphonse  Mailhe  ( Compt .  read.,  1912,  154,  18 15 — 1817). — Nitro- 
diphenylene  oxide  is  readily  reduced  by  iron  and  hydrochloric  acid  to 
the  corresponding  amine,  which  is  easily  diazotised.  The  diazonium 
salts  can  very  readily  be  coupled  with  amines  and  phenols,  giving  azo¬ 
dyes  (compare  Borsche  and  Bothe,  Abstr.,  1908,  i,  528). 

With  aniline,  the  diazonium  chloride  yields  anilineazodiphenylene 
C  H 

oxide,  °<^6h4n.n>0  h  nh  ,  yellow  crystals,  m.  p.  93°,  giving  a  red 

solution  in  acids,  which  dyes  silk  orange-yellow.  Other  such  azo¬ 
compounds  have  been  prepared  by  coupling  with  m-toluidine,  dimethyl- 
aniline,  diphenylamine,  and  a-  and  /?-naphthylamine.  They  are 
mostly  yellow  in  colour,  and  in  the  case  of  the  last  three,  the  azo¬ 
compounds  when  in  solution  are  turned  deep  blue  by  mineral  acids. 

Diphenylene  oxide  diazonium  chloride  has  also  been  coupled  up  with 
a  number  of  phenols,  the  following  azo-compounds  having  been 


obtained  :  0< ^ 


,  a  brown  powder,  m.  p.  95c 


c6h3n:n-c10h6-oh(/3) 

0<?A  .(SO„HU6:8l  ,.  ,  .  .  .  . 

^C(.H8N:N-Ci0II4<!qH  >  whlch  gives  a  red  solution  in 

alcohol  and  presents  a  different  absorption  spectrum  to  the  corresponding 
benzene  azo-compound. 

J30,H[8l  „  ,  .  .  .  ,  . 

^C6H3N:N-C10H5<qi|  ,  orange-red  crystals,  which  in  an 

acid  medium  dye  silk  orange-yellow. 

0<5“®‘  „^(SOaH)2[3:6] 


'Cgh3n:n-c10h4< 


oh 


[2] 


a  scarlet  dye,  which  on  silk 
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dyes  a  bright  red.  Its  solution  is  turned  carmine  by  sulphuric  acid. 
It  shows  a  remarkable  absorption  spectrum.  All  the  rays  above 
0‘580^  being  absorbed. 

By  coupling  with  salicylic  acid,  an  azo -compound  is  obtained, 
furnishing  yellow  crystals,  which,  when  mordanted  with  chromium, 
dye  an  orange-yellow. 

The  above  azo-compounds  differ  from  the  corresponding  benzeneazo- 
compounds  in  their  absorption  spectra,  and  in  that  they  possess  brighter 
colours.  W.  G. 

The  Production  of  Carbamide  by  Hydrolysis  of  Proteins. 
Robert  Fosse  ( Compt .  rend.,  1912,  154,  1819 — 1821). — Proteins  are 
hydrolysed  by  aqueous  solutions  of  potassium,  sodium  or  barium 
hydroxide,  or  potassium  or  sodium  carbonate,  and  even  by  a  suspension 
of  pure  slaked  lime  in  water,  carbamide  being  one  of  the  products. 
Water,  alone  or  acidified  with  acetic  acid,  does  not  produce  this  result. 
The  quantity  of  carbamide  produced  from  gelatin  and  a  boiling  solu¬ 
tion  of  potassium  hydroxide  increases  at  first  very  rapidly,  attains  a 
maximum,  and  then  slowly  decreases.  W.  G. 

Changes  in  the  Physical  Conditions  of  Colloids.  XIII.  The 
Relationship  of  Albumin  to  Inorganic  Colloids  and  to  the 
Salts  of  the  Heavy  Metals.  Wolfgang  Pauli  and  Leo  Flecker 
( Biochem .  Zeitsch 1912,  41,  461 — 512.  Compare  Abstr.,  1909,  i,  618  ; 
1910,  i,  344). — For  the  purpose  of  the  experiments,  ox-serum  albumin 
which  had  been  submitted  to  a  dialysis  against  distilled  water  lasting 
eight  weeks,  and  the  following  inorganic  colloids  were  employed  : 
Ferric  hydroxide,  chromic  hydroxide  (positive  colloids),  and  the 
sulphides  of  arsenic,  antimony,  copper,  cadmium,  and  gold,  and 
tungstic  and  molybdic  acids  (negative  colloids).  It  was  found  that 
the  suspensoids  (colloids  precipitated  by  small  quantities  of  salts),  as 
contrasted  with  the  lyocolloids  (colloids  requiring  larger  concentra¬ 
tions  of  salts  for  precipitation),  show  no  inhibition  of  precipitation  of 
proteins  when  present  in  excess,  and  electrolytes  invariably  inhibit 
the  precipitation  of  ihe  protein-colloid  complex.  The  protein  precipi¬ 
tates  by  lyocolloids,  on  the  other  hand,  are  soluble  in  excess  of  the 
colloid,  and  in  presence  of  extess  of  a  lyocolloid,  the  presence  of 
neutral  salts  favours  the  precipitation,  and  alkalis  favour  the  precipi¬ 
tation  when  positive  lyocolloids  are  present,  acids  favouring  precipita¬ 
tion  in  the  presence  of  the  negative  hyocolloids.  Only  when  the 
protein  is  in  excess  do  electrolytes  inhibit  the  precipitation  in  the 
presence  of  lyocolloids,  whereas  under  all  conditions  in  the  mixtures 
of  suspenoids  and  proteins,  they  exert  an  inhibitory  action  on  the 
precipitation.  The  precipitate  of  a  suspensoid  in  the  presence  of 
protein  contains  only  a  fraction  of  the  protein,  whereas  the  precipitate 
in  the  presence  of  a  lyocolloid  contains  the  greater  part,  if  not  the 
whole,  of  the  protein.  The  difference  between  the  lyopbobe  suspen¬ 
soids  and  the  lyocolloids  depends  on  the  fact  that  the  former  are  not 
stable  unless  minute  quantities  of  electrolyte  are  present,  for  on 
prolonged  dialysis  they  are  precipitated.  When  brought  into  contact 
with  protein  free  from  electrolytes,  the  protein  takes  up  the  electro¬ 
lytes,  and  produces  an  irreversible  precipitate  of  the  suspensoid.  If 
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salts  are  present  in  the  system,  these  will  form  adsorption  compounds 
with  the  protein,  and  the  latter  will,  therefore,  not  so  readily  adsorb 
the  electrolytes  from  the  suspensoid,  which  render  the  latter  stable; 
hence,  the  inhibitory  action  of  the  salts  on  the  precipitation  of  suspen- 
soids  by  protein.  The  protective  action  of  salts  is,  however,  greater 
than  that  which  can  be  accounted  for  by  the  above  explanation.  The 
authors  explain  this  phenomenon  on  the  assumption  that  the  protein 
enters  into  combination  with  the  salt  in  the  method  already  postulated 
in  Pauli’s  former  papers,  and  yields  a  stable  complex  of  colloid- 
protein-salt.  The  relationships  between  lyocolloids  and  proteins 
are  the  same  as  those  between  any  two  colloids  of  opposite  charges, 
the  complex  formed  taking  the  charge  of  that  substance  which  is  in 
excess.  In  this  connexion  it  must  be  remembered  that  the  protein 
can  function  both  as  an  acid  and  a  base. 

The  precipitation  of  proteins  by  salts  of  heavy  metals  was  also 
investigated.  This  phenomenon  belongs  to  the  group  of  irregular 
series  (‘‘  unregelmassige  Reihen  ”).  If  the  protein  be  mixed  with  the 
salt  in  low  concentrations,  a  precipitate  is  formed.  In  higher  concen¬ 
trations,  the  mixture  remains  clear  over  a  certain  zone,  with  the 
re-formation  of  a  precipitate  when  the  concentration  reaches  still  higher 
limits.  The  precipitation  in  the  lower  limits  of  salt  concentration  is 
explained  on  the  assumption  that  the  salt  undergoes  hydrolytic 
dissociation,  and  that  the  metallic  oxide  enters  into  combination  with 
the  protein,  owing  to  the  fact  that  the  acidic  functions  of  the  latter 
are  stronger  than  the  basic  functions.  In  this  case,  the  anion  of  the 
salt  can  be  detected  in  the  dialysate  of  the  complex.  The  metallic 
salts  thus  formed  are  assumed  to  be  internal  anhydrides.  If,  however, 
excess  of  the  metal  is  present,  another  complex  is  formed,  with  the 
production  of  an  electrically  charged  protein  complex,  the  formation  of 
which  may  be  represented  as  follows  (in  the  case  of  the  iron  compounds) : 
(.rFe{OH)3 .  Protein)  +  y FeCl3  =  cc(Fe(OH3)  .  Protein)  ?/Fe  .  +  3yCi.  New 
coloured  ions  with  positive  charge  are  thus’  formed,  the  number  of 
which  is  diminished  by  presence  of  excess  of  the  metallic  salt.  Accord¬ 
ing  to  Pauli's  theory,  the  protein  ions  are  heavily  hydrated,  and  when 
these  ions  are  present  in  the  largest  quantity,  the  viscosity  of  the 
mixture  will  attain  a  maximum.  The  measurement  of  viscosities 
over  the  zone  of  no-precipitation  of  ferric  chloride-protein  mixture 
reveals  the  presence  of  a  mixture  of  maximum  viscosity,  which  viscosity 
diminishes  in  mixtures  containing  larger  quantities  of  metallic  salt. 
The  mixture  with  this  maximum  viscosity  also  shows  the  greatest 
amount  of  translation  when  placed  in  an  electric  field  and  investi¬ 
gated  by  the  method  of  electrocataphoresia.  It  also  shows  the  maximum 
diminution  of  electrolytic  conductivity,  and  the  absence  of  free  Fe' 
ions  in  the  mixture.  The  commencing  point  of  reprecipitation  in  the 
highest  zone  is  a  function  of  the  anion,  the  action  of  which  is  discussed 
by  the  authors.  S.  B.  S. 

The  Nature  of  So-called  Artificial  Globulin.  Robert  Banks 
Gibson  (, J .  Biol.  Chem 1912,  12,  61 — 64). — Moll’s  artificial  serum- 
globulin  is  an  intermediate  step  in  the  formation  of  alkali 
metaprotein.  W.  D.  H. 
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Constitution  of  Hsemin.  William  Kuster  ( Ber .,  1912,  45, 
1935 — 1946). — [With  A.  Greiner.] — The  crude  product  obtained  in 
the  preparation  of  “  hsemin  ”  by  Morner’s  method  is  extracted  with 
boiling  benzene  and  then  with  chloroform  at  the  ordinary  temperature. 
The  extracts  are  evaporated,  leaving  a  residue  consisting  of  methyl- 
haemin,  C35H3404N4ClFe,  large,  brown  rhombs,  and  a  little  dimethyl- 
hsemin.  Metbylhsemin  is  soluble  in  0’2%  sodium  hydroxide  and  in  hot 
aqueous  sodium  carbonate ;  during  solution,  the  chlorine  is  displaced, 
although  not  quantitatively.  The  halogen  is  also  removed  by 
treatment  with  aniline,  yielding  dehydrochloromethylhaemin, 

C35H3304N4Fe? 

an  almost  black  powder,  the  solution  of  which  in  methyl  alcohol  and 
a  few  drops  of  dilute  sulphuric  acid  yields  the  hsemin  again  by 
precipitation  with  hydrochloric  acid.  Dimethylhsemin  is  soluble  in 
benzene,  but  is  finally  converted  into  an  almost  insoluble  modification. 

The  methylation  of  acethsemin  by  Nencki’s  method  yields  methyl- 
hsemin,  dimethylhsemin,  and  a  substance ,  C37H3904N4Cl2Fe,  m.  p. 
154 — 160°,  which  is  apparently  an  additive  compound  of  methyl 
chloride  and  dimethylhsemin. 

[With  P.  Deihle]. — Hsematoporphyrin,  prepared  by  the  Nencki- 
Zaleski  method,  yields  a  dimethyl  ester,  C36H4206N4,  by  treatment 
with  alkali  and  methyl  sulphate,  but  by  repeated  solution  in  acetone 
and  precipitation  by  water,  it  is  gradually  converted  into  an  anhydro- 
compound,  C34H3605N4,  which  is  scarcely  attacked  by  alkali  and  methyl 
sulphate,  but  is  converted  into  a  dimethyl  ester,  C36H40O5N4,  by 
methyl  alcohol  and  hydrogen  chloride. 

The  product  obtained  by  the  action  of  hydrogen  bromide  in  acetic 
acid  on  hsemin  is  converted  by  treatment  with  methyl  alcoholic 
potassium  hydroxide  into  a  blackish-red,  crystalline  substance 
containing  four  methoxy-groups.  Mesoporpbyrin,  obtained  from 
acethsemin  by  Zaleski’s  hydrogen  iodide  process,  is  oxidised  by 
chromic  and  sulphuric  acids,  yielding  methylethylmaleimide  and 
haematic  acid. 

The  preceding  experiments  lead  the  author  to  the  view  that  two  of 
the  nitrogen  atoms  in  hsemin  are  basic,  and  are  so  related  to  the  two 
carboxyl  groups  that  one  nitrogen  is  united  with  one  carboxyl  group 
as  a  betaine  complex,  the  other  nitrogen  is  united  with  the  ferri- 
chloride  group,  leaving  one  carboxyl  group,  which  alone  can  be  easily 
esterified.  These  views  are  developed  to  explain  what  occurs  in 
the  molecule  when  hsemin  is  converted  into  hsematoporphyrin  and 
into  mesoporpbyrin.  C.  S. 

The  Formation  of  Guanylic  Acid  from  Yeast  Nucleic 
Acid.  Walter  Jones  (J.  Biol.  Ghem.,  1912,  12,  31 — 35). — The 
methods  at  present  in  vogue  for  obtaining  guanosine  are  difficult.  In 
the  present  research  an  abundant  yield  was  obtained  by  the  action  of 
pig’s  pancreas  on  yeast-nucleic  acid.  The  digest  was  boiled,  filtered, 
and  treated  at  the  boiling  point  with  lead  acetate.  On  cooling,  the 
filtrate  deposited  a  granular  lead  compound,  which  was  filtered  off, 
suspended  in  hot  water,  and  decomposed  with  hydrogen  sulphide. 
The  filtrate  from  the  lead  sulphide  was  treated  with  potassium  acetate 


ORGANIC  CHEMISTRY. 


i.  671 


and  poured  into  excess  of  alcohol.  The  precipitate  so  obtained  was 
washed  with  alcohol  and  dried.  It  was  purified  by  a  repetition  of 
the  process,  and  was  then  found  to  possess  the  properties  of  the 
potassium  salt  of  guanylic  acid.  The  yield  was  50%  of  the  theoretical, 
and  so  large  amounts  are  readily  prepared.  The  active  agent  con¬ 
cerned  in  the  reaction  is  destroyed  by  heat,  and  is  more  active  at  40° 
than  at  20°,  but  it  is  doubtful  if  it  is  a  true  catalyst,  since  a  given 
amount  of  the  pancreatic  extract  will  decompose  a  given  amount  of 
yeast-nucleic  acid  and  no  more.  It  is  suggested  that  the  term 
tetranuclease  should  be  given  to  it.  It  is  probable  that  there  are 
several  tetranucl eases,  for  this  one  has  no  action  on  thymus-nucleic 
acid.  These  two  tetranucleotides  also  differ  in  their  carbohydrate 
radicle:  that  in  yeast-nucleic  acid  being  d-ribose,  that  in  thymus-nucleic 
acid  being  a  hexose.  W.  D.  H. 

Digestion  of  Casein  by  Pepsin  from  the  Calf,  Pig,  and 
Ox.  W.  van  Dam  ( Zeitsch .  physiol.  Cheni.,  1912,  79,  247 — 273. 
Compare  Abstr.,  1910,  i,  290). — Recent  literature  concerning  the 
identity  of  pepsin  and  chymosin  is  discussed  critically.  The  digestion 
of  casein  by  the  stomach  enzymes  of  pig,  calf,  and  ox  is  studied  in 
solutions  of  hydrochloric  acid,  sodium  dihydrogen  phosphate,  mixtures 
of  hydrochloric  acid  and  also  of  acetic  acid  with  sodium  acetate  ;  in 
short,  in  solutions  of  such  hydrogen  ion  concentration  that  casein  is 
not  soluble  in  them.  It  is  in  ail  respects  parallel  to  the  rate  of 
clotting.  Thus  in  O^iY-hydrogen  chloride  solution  there  is  the 
same  difference  in  the  rate  of  digestion  and  clotting  as  in  experiments 
by  Mett’s  method.  The  products  of  digestion  in  strongly  and  weakly 
acid  solutions  are  identical.  There  are  no  grounds  for  assuming  the 
two  enzymes  are  not  the  same.  E.  F.  A. 

Action  of  Trypsin.  II.  (a)  The  Influence  of  the  Products 
of  Hydrolysis  on  the  Rate  of  Hydrolysis  of  Caseinogen  by 
Trypsin,  (b)  The  Autohydrolysis  of  the  Caseinates.  E.  H. 
Walters  (J.  Biol.  Chem.,  1912,  12,  42 — 54). — The  products  of  the 
tryptic  digestion  of  caseinogen  have  a  slight  impeding  action  on  the 
velocity  of  the  reaction,  and  this  increases  as  the  quantity  of  products 
increases.  When  a  filtered  solution  of  Griibler’s  trypsin  is  heated  to 
40°,  a  white,  flocculent  precipitate  separates,  and  the  filtrate  from  this 
contains  the  active  hydrolysing  agent.  Neutral  caseinogenates  of 
lithium,  sodium,  and  potassium  in  sterile  solutions  undergo  auto¬ 
hydrolysis,  5%  being  hydrolysed  in  ninety-six  hours  at  57°.  The  basic 
caseinogenates  undergo  autohydrolysis  rather  more  rapidly.  The 
velocity  constant  for  this  change  in  the  basic  compounds  of  calcium 
and  barium  is  about  three  times  as  great  as  that  for  the  lithium  and 
sodium  compounds,  indicating  that  some  factor  other  than  hydrogen  or 
hydroxyl  ions  plays  a  part.  Strong,  but  not  weak,  solutions  of  these 
salts  have  a  slight  tendency  to  coagulate  after  a  long  time.  The 
velocity  constant  calculated  from  the  unimolecular  formula  diminishes 
as  the  reaction  proceeds,  and  this  rapid  falling  off  cannot  be  accounted 
for  by  the  influence  of  the  products  of  hydrolysis.  The  temperature- 
coefficient  for  the  autohydrolysis  of  basic  sodium  caseinogenate  between 
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37°  and  73°  is  7.  The  incomplete  nature  of  autohydrolysis  indicates 
that  in  the  hydrolysis  of  caseinogen  by  trypsin  (a  unimolecular 
reaction)  the  position  of  equilibrium  is  shifted  in  the  direction 
protein  — >■  products  by  the  enzyme.  W.  D.  H. 

The  Action  of  Proteolytic  Enzymes  on  Ciupein.  F. 
Rogozinski  ( Zeitach .  physiol.  Chem .,  1912,  79,  398 — 414). — Trypsin, 
pancreatin,  pancreatic  fistula  juice,  and  erepsin  produce  a  rapid  and 
extensive  proteolysis  of  the  ciupein  molecule,  which  is  similar  to  that 
caused  by  boiling  with  mineral  acids.  Papain,  /3-lieno-protease  (from 
spleen),  and  yeast  juice  act  more  feebly.  The  splenic  enzyme  is  the 
strongest  and  yeast  juice  the  weakest  of  the  three.  Pepsin-hydro¬ 
chloric  acid  produces  no  recognisable  effect  on  this  protamine. 

W.  D.  H. 

Cleavage  of  Carbohydrates  by  Diastase.  H.  Bierry  ( Bied.  Zentr., 
1912,41,504;  from  Bot.  Centr.,  1911,  117,  568). — Certain  diastases  of 
mammals,  such  as  amylase,  maltase,  and  sucrase,  require  the  presence  of 
electrolytes,  the  electronegative  ion  having  an  especially  important 
r61e.  The  original  paper  contains  results  of  an  investigation  of 
ferments  which  cause  the  cleavage  of  hydrolysed  sugars,  with  methods 
for  collecting  animal  digestive  liquids  and  for  estimating  the  sugar  in 
the  digestive  solutions.  N.  H.  J.  M. 

The  Condition  of  Malt  Diastase  after  it  has  Acted. 
Henri  van  Laer  {Bull.  Soc.  chim.  Belg.,  1912,  26,  223 — 226).— 
The  peculiarities  exhibited  in  a  starch  conversion  by  diastase  are  due  to 
the  adsorption  compounds  formed  by  the  enzyme  with  the  substrate 
and  with  the  products  of  the  reaction. 

It  is  shown  that  diastase  is  recovered  unaltered  at  the  close  of  the 
reaction,  and  that  it  is  just  as  active  towards  a  second  quantity  of  starch 
as  an  equal  portion  of  fresh  diastase,  provided  the  temperature  selected 
is  one  at  which  the  enzyme  is  not  destroyed.  Diastase  thus  conforms 
strictly  to  Ostwald’s  definition  of  a  catalyst.  E.  F.  A. 

The  Synthesising  and  Hydrolysing  Actions  of  Emulsin  in 
Alcoholic  Solution.  Emile  Bourquelot  and  Marc  Bridel  {Compt. 
rend.,  1912,  164,  1737 — 1739,  and  J.  Pharm.  Chim.,  1912,  [vii],  6, 
13 — 18.  Compare  Abstr.,  1911,  i,  1053;  this  vol.,  i,  522). — Emulsin 
acting  on  a  solution  of  dextrose  in  85%  alcohol  forms  /3-ethyl  glucoside, 
which,  on  the  other  hand,  it  hydrolyses  in  aqueous  solution.  /3-Ethyl 
glucoside,  so  prepared,  is  converted  into  its  oJ-isomeride  by  the  action 
of  alcoholic  hydrogen  chloride.  A  similar  synthesising  action  takes 
place  with  dextrose  in  other  alcohols,  giving  the  corresponding 
glucosides.  This  has  been  effected  with  methyl,  propyl,  and  isobutyl 
alcohols. 

When  emulsin  acts  on  a  glucoside  in  alcoholic  solution,  the  first 
effect  is  to  hydrolyse  the  glucoside,  and  then  the  dextrose  so  formed 
unites  with  the  alcohol  to  give  an  alkyl  glucoside.  W.  G. 
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Action  of  Ozone  on  Organic  Compounds.  III.  Carl  D. 
Harries  ( Annalen ,  1912,  390,  235 — 268). — The  object  of  the  present 
investigation  is  to  explain  the  formation  of  ozonides  containing  an 
amount  of  oxygen  greater  than  that  corresponding  with  the  degree  of 
unsaturation  of  the  organic  compound.  The  author  is  of  opinion  that 
the  ozonised  oxygen  produced  by  the  silent  discharge  in  a  10-tube 
ozoniser  is  a  mixture  of  different  modifications  of  oxygen,  and  contains 
oxozone,  04,  in  addition  to  ozone.  By  treating  the  crude  mixture  with 
sodium  hydroxide  and  with  concentrated  sulphuric  acid,  the  oxozone 
is  destroyed  and  the  purified  gas  produces  normal  ozonides  only. 

[With  Fritz  Evers.] — A^-Butylene  is  prepared  from  purified  sec.- 
butyl  alcohol  by  distillation  with  phosphoric  oxide.  It  is  shown 
to  be  free  from  isomerides,  and  consists  probably  almost  entirely  of 
the  cis-modification ;  the  presence  of  a  little  of  the  trans- form 
probably  will  not  be  of  importance  in  the  following  experiments, 
because  the  ozonides  of  ethylenic  stereoisomerides  (for  example,  those 
of  oleic  and  elaidic  acids)  scarcely  differ  in  behaviour. 

The  butylene  is  ozonised  by  the  Harries-Koetschau  method ;  the 
methyl  chloride  used  as  solvent  is  specially  treated  to  free  it  from 
unsaturated  impurities.  The  ozonised  oxygen  contains  11 — 14%  of 
“  crude  ozone.”  After  being  washed  with  5%  sodium  hydroxide  and 
with  concentrated  sulphuric  acid,  the  gas  contains  5*8 — 9*3%  of  “  pure 
ozone.”  This  mixture  still  contains  moisture,  which  is  removed  by 
passing  the  gas  through  coils  cooled  by  ether-carbon  dioxide.  By 
treatment  with  “  pure  ”  ozone,  A^-butylene  gives,  after  the  evaporation 
of  the  solvent,  a  75%  yield  of  a  viscous  oil,  which  is  separated  by 


distillation  under  reduced  pressure  into  butylene  ozonide,  0<^ 
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b.  p.  15 — 16°/20  mm.,  D®  1*0217,  n fj?  1*38546,  a  colourless  liquid 
having  a  stupefying  odour  and  dissolving  readily  in  water,  and 
bisbutylene  ozonide,  (C4H803)2,  an  extremely  viscous,  almost  odourless, 
non-volatile  liquid,  which  explodes  at  about  125°. 

By  treatment  with  “crude"  ozone  in  a  similar  manner,  A^-butylene 
gives  an  86%  yield  of  a  viscous  liquid  which  is  separated  by  distillation 
under  reduced  pressure  into  impure  butylene  oxozonide,  C4H804,  b.  p. 
20 — 22°/22  mm.,  Dif]  1*0336,  n^,  1*38404,  and  bisbutylene  oxozonide, 
(C4H804)2,  a  viscous  liquid  having  an  odour  of  paraldehyde,  exploding 
at  125°,  and  having  1*1604  and  n u  1*43167. 

By  further  treatment  with  “  crude  ”  ozone,  butylene  ozonide  remains 
unchanged,  whilst  the  bimoleeular  form  is  converted  into  bisbutylene 
oxozonide.  By  treatment  with  water,  butylene  oxozonide  undergoes 
extensive  decomposition  at  once,  but  the  bimoleeular  form  appears  to 
change,  at  least  in  part,  to  the  bimoleeular  form  of  the  normal  ozonide. 

All  four  substances  are  decomposed  by  boiling  water,  yielding 
acetaldehyde,  acetic  acid,  hydrogen  peroxide,  and  oxygen.  The  rate 
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of  the  decomposition  has  been  determined  by  estimating  after  definite 
intervals  of  time  the  amount  of  acetic  acid  and  also  the  active  oxygen 
by  aqueous  potassium  iodide. 

[With  Erik  Riedl  von  Riedenstein.]— The  ozonisation  of  allyl- 
benzene  is  effected  in  carbon  tetrachloride.  With  “  pure  ”  ozone,  the 
product  is  a  viscous,  malodorous  liquid,  which  is  separated  by  fractional 

o*cu 

distillation  into  phenylallyl  ozonide,  0<G  I  2  ,  b.  p.  67 — 71°/ 

0-4 — 0  8  mm.,  D|}  1T362,  na  1 -51371,  n't,1  1 -51761,  nr  1 -53722,  a  colour¬ 
less,  mobile  liquid  which  explodes  feebly  when  heated,  and  is  much 
less  odorous  than  the  crude  ozonide,  and  bisphenylallyl  ozonide, 

(  ^9 10^3)2* 

a  viscous,  colourless,  non-volatile  liquid  which  explodes  at  104 — 106°, 
and  has  D;}  T1766  and  n j,1  1*54216.  Both  ozonides  are  only  slightly 
attacked  by  boiling  water,  but  are  easily  decomposed  by  hot  glacial 
acetic  acid,  yielding  thereby  formaldehyde,  phen}  lacetaldehyde  and 
its  peroxide,  and  phenylacetic  acid. 

When  ozonised  in  hexane  by  “crude  ”  ozone,  allylbenzene  yields  an 
explosive  white  substance,  which  has  absorbed  considerably  more 
oxygen  than  the  compounds  described  previously  ;  probably  ozone  has 
also  entered  the  benzene  nucleus,  since  the  product  of  decomposition 
is  a  viscous,  brown  oil  having  powerful  reducing  properties. 

Propenyl benzene  in  carbon  tetrachloride  yields  with  “pure”  ozone 
a  yellow  oil,  which  rapidly  decomposes  with  the  formation  of 
benzoic  acid,  and  with  “  crude  ”  ozone  a  viscous  oil  which  also  rapidly 
decomposes,  but  appears  to  contain  an  amount  of  oxygen  greater 
than  that  corresponding  with  a  mono-ozonide.  The  difference  of 
behaviour  of  allylbenzene  and  propenylbenzene  towards  “  pure"  ozone 
is  utilised  to  show  that  allylbenzene  is  converted  into  propenylbenzene 
by  boiling  alcoholic  potassium  hydroxide. 

a-Methylstyrene,  which  is  prepared  best  by  heating  phenyl- 
dimethylcarbinyl  chloride  and  pyridine  at  120°,  is  converted  by 
“  pure  ”  ozone  into  an  unstable  ozonide  (probably  a  mixture  of  the 
mono-  and  the  bi-molecular  normal  ozonides),  which  decomposes  in 
hot  glacial  acetic  acid,  yielding  oxygen,  formaldehyde,  acetophenone, 
and  a  crystalline  substance,  m.  p.  182  —183°,  which  is  assumed  to  be 
bimolecular  acetophenone  peroxide.  C.  S. 

The  Decomposition  of  Bromoform.  George  J.  Sargent 
(J.  Physical  Ghem.,  1912,  16,  407 — 420). — The  experiments  made  by 
Gladstone  and  Tribe  (1875)  on  the  reduction  of  bromoform  in  alcoholic 
solution  by  the  zinc-copper  couple  have  been  repeated. 

The  gaseous  products  are  mainly  methane  and  acetylene.  The  yield 
of  acetylene  rises  from  13'5%  to  22’3%  as  the  concentration  of  the 
bromoform  is  increased  from  1  : 4  to  4  : 5  of  alcohol.  When  one  part 
of  water  was  added  to  the  1  : 4  solution,  the  yield  of  acetylene  was 
30-6%  instead  of  13-5%.  It  is  suggested  that  the  bromoform  molecule 
is  less  protected  by  the  solvent  in  presence  of  water  in  which  it  is  less 
soluble.  The  addition  of  benzene  instead  of  water  does  not  materially 
increase  the  yield  of  acetylene. 

The  results  are  discussed  in  relation  to  the  question  of  the  con- 
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stitution  of  iron  carbide  in  cast  iron,  etc.  It  is  supposed  that  in  the 
reduction  of  bromoform  the  radicle  CH:  is  liberated  and  is  either 
polymerised  or  reduced  according  to  circumstances.  Similarly,  in  the 
decomposition  of  iron  carbide  the  radicle  CH2I  is  liberated,  and 
polymerises  to  ethylene,  butylene,  etc.,  or  is  reduced  to  ethane,  etc. 

It  is  therefore  unnecessary  to  postulate  the  existence  of  a  series  of 
isomorphous  iron  carbides  of  general  formula  (CFe3)n  to  account  for 
the  various  hydrocarbons  obtained  (compare  Campbell,  Abstr.,  1897, 
ii,  214).  The  same  argument  applies  to  uranium  carbide  and  other 
carbides  which  yield  a  variety  of  gaseous  products.  R.  J.  C. 

The  Yield  in  the  Grignard  Reaction.  Pierre  Jolibois  ( Compt . 
rend.,  1912,  155,  213 — 215). — In  preparing  magnesium  ethyl  iodide 
by  the  interaction  of  magnesium  and  ethyl  iodide  in  dry  ether,  if 
the  whole  of  the  ethyl  iodide  is  present  at  the  start,  a  yield  of 
about  41%  is  obtained,  there  being  an  evolution  of  ethane  and 
ethylene  (compare  Cahours,  Annalen,  1860,  114,  240,  and  Lohr,  Abstr., 
1891,  682).  If,  on  the  other  hand,  the  ethyl  iodide  is  added  drop  by 
drop  as  the  magnesium  dissolves,  the  yield  is  91%.  The  amount  of 
Grignard  reagent  formed  cad  be  measured  by  titration  with  an 
ethereal  solution  of  iodine  :  MgEtl  +  2I  =  MgIs  +  EtI. 

If  to  the  Grignard  reagent,  carefully  prepared  and  freed  from  ether, 
an  excess  of  ethyl  iodide  is  added,  decomposition  takes  place  according 
to  the  equation  :  MgEtl  +  EtI  =  Mgl2  +.C2H4  +  C2H8. 

In  the  preparation  of  a  magnesium  alkyl  iodide,  it  must  not  be  left 
in  contact  with  an  excess  of  the  alkyl  iodide,  and  if  it  is  required 
to  use  a  known  quantity,  it  is  possible  by  means  of  the  ethereal 
iodine  solution  to  estimate  the  active  magnesium.  W.  G. 

Action  of  Hydrogen  Peroxide  on  Glycerol.  Jean  Effront 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  744 — 747). — When  a  mixture  of 
hydrogen  peroxide  (10  volumes)  with  glycerol  is  distilled,  with  occasional 
fresh  additions  of  hydrogen  peroxide,  the  glycerol  is  quantitatively 
oxidised  to  two  molecules  of  formic  acid  and  one  of  carbon  dioxide. 

Examination  of  the  liquid  when  the  above  oxidation  has  not  been 
completed,  demonstrates  the  presence  of  glyceric  and  glycollic  acids  as 
intermediate  products. 

Attention  is  drawn  to  the  rather  striking  analogy  between  the 
action  of  hydrogen  peroxide  and  of  enzymes  on  proteins,  amino-acids, 
etc.  (compare  Effront,  this  vol.,  i,  534).  D.  E.  T. 

Constitution  of  the  Complex  Metallic  Salts  of  the  Fatty 
Acids.  J.  V.  Dubsky  ( Chem .  Weekblad,  1912,  9,  562 — 564). — A 
review  of  earlier  work  on  the  complex  metallic  salts  of  the  fatty  acids, 
and  a  suggested  graphic  representation  of  the  configuration  of 
compounds  of  the  type  [Me3Ac0]X3,  in  which  Ac  represents  a  fatty 
acid  residue.  A.  J.  W. 

Ghedda  or  East  Indian  Wax.  Andreas  Lipp  and  Eugen  Kuhn 
{J.  pr.  Chem.,  1912,  [ii],  86,  184 — 199). — The  wax  differs  from 
ordinary  beeswax  in  containing  only  one  alcohol,  namely,  ceryl  alcohol, 
which  is  present  mainly  in  the  form  of  esters. 
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It  has  m.  p.  62 — 63°,  acid  value  5 — 7*5,  ester  value  86 — 92,  and 
solidifies  at  59 — 58°. 

The  alcohols  and  hydrocarbons  present  in  the  wax  were  isolated  by 
hydrolysing  it  with  alcoholic  potassium  hydroxide,  neutralising  the 
excess  of  alkali  with  hydrochloric  acid,  and  fractionally  extracting  the 
solid,  obtained  by  evaporation  of  the  resulting  solution,  with  light 
petroleum.  The  first  three  fractions  yielded  a  mixture  of  ceryl  alcohol 
and  two  hydrocarbons,  C26H54  and  C30H62,  which  crystallise  in  lustrous, 
silvery  leaflets,  m.  p.  58°  and  70°  respectively,  and  are  probably 
identical  with  the  hydrocarbons  (m.  p.  59-5°  and  68°)  isolated  from 
ordinary  beeswax  by  Schwalb  (Abstr,,  1885,  962  ;  1887,  124).  The 
remaining  fractions  yielded  ceryl  alcohol,  which  has  m.  p.  76°,  and 
yields  a  benzoyl  derivative  crystallising  in  small,  white  needles, 
m.  p.  53-5°. 

The  identity  of  the  alcohol  was  established  by  its  conversion  into 
cerotic  acid  by  heating  it  with  soda-lime. 

Cerotic  acid  has  m.  p.  77‘5 — 78°;  the  methyl  ester,  in.  p.  60°;  the 
amide,  m.  p.  106°,  and  anilide ,  m.  p.  97°,  crystallise  in  slender,  white 
needles  (compare  Marie,  Abstr.,  1896,  346).  F.  B. 

The  Properties  of  Phytin.  M.  A.  Jegoroff  ( Biochem .  Zeitsch ., 
1912,  42,  432 — 439). — The  author  calls  attention  to  the  differences  in 
the  properties  of  various  phytin  preparations  as  regards  their 
precipitability  by  molybdate  solution.  He  confirms  Starkenstein’s 
results,  which  show  that  more  substance  is  precipitated  from  a  solution 
by  molybdate  after  drying  than  before,  and  there  is  little  difference 
in  this  respect  whether  the  preparation  is  dried  at  the  ordinary  tempera¬ 
ture  in  a  vacuum  or  at  100°.  The  substance  is  more  readily  dried  and 
loses  more  weight  in  an  indifferent  gas  than  in  air.  More  precipitate 
is  also  obtained  after  treatment  with  hydrogen  peroxide.  The  author 
has  succeeded  by  means  of  dialysis  in  separating  commercial  phytin 
into  three  fractions,  of  which  one  is  found  in  the  dialysate,  the  second 
as  an  insoluble  precipitate  in  the  dialysor,  and  the  third  in  solution  in 
the  dialysor.  He  criticises  certain  recent  papers  in  which  the  existence 
of  a  phytase  is  claimed,  and  draws  the  conclusion  that  the  existence  of 
such  an  enzyme  has  not  been  proved.  S.  B.  S. 

Phytin  and  Phosphoric  Acid  Esters  of  Inositol.  II.  R.  J. 
Anderson  (J.  Biol.  Chern.,  1912,  12,  97 — 113.  Compare  this  vol.,  i, 
607). — The  following  salts  of  phytic  acid  have  been  prepared: 

Calcium  magnesium  potassium  phytate,  C6HJ2027PeCaaMg2K2,  a 
colourless,  amorphous  powder. 

Penta-calcium  phytate ,  C6H14027P6Ca5,  obtained  by  precipitating 
phytic  acid  with  calcium  acetate. 

Tetra-calcium  phytate,  C(.H16027P6Ca4,12H20,  is  a  semicrystalline  or 
granular  powder. 

Penta-magnesium  phytate,  C6H14027P6Mg5,24H20,  is  a  crystalline 
powder. 

Hexa-cupric  phytate,  C6H12027P6Cu6,  formed  on  precipitating  phytic 
acid  with  copper  acetate. 

Octa-silver  phytate  is  an  amorphous  powder. 
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Hepta-silver  phytate,  C6Hl7027PfAg7,  is  formed  on  precipitating 
the  dilute  nitric  acid  solution  of  the  octa-silver  phytate  with  alcohol. 

On  heating  inositol  with  dry  pyrophosphoric  acid  (3  mols.)  at 
200 — 220°,  a  dipyrophosphoric  ester  of  inositol  is  obtained.  To  purify 
it,  the  mixture  is  boiled  with  dilute  hydrochloric  acid  to  transform 
pyrophosphoric  acid  into  orthophosphoric  acid,  and  the  inositol 
derivative  is  then  precipitated  by  the  addition  of  barium  chloride  and 
a  like  volume  of  alcohol. 

When  inositol  is  heated  with  6  mols.  of  pyrophosphoric  acid,  a 
di-inositoltripyrophosphoric  acid  is  obtained.  E.  F.  A. 

Preparation  of  Acraldehyde.  Alfred  Wohl  and  Bruno  Mylo 
(Ber.,  1912,  45,  2046 — 2054). — The  preparation  of  acraldehyde  from 
glycerol  by  the  use  of  potassium  hydrogen  sulphate  or  of  other 
catalysts,  namely,  phosphoric  or  boric  acid,  or  aluminium  sulphate, 
gives  very  variable  yields,  and  the  product  often  contains  besides 
acraldehyde^  sulphurous  acid  and  acetaldehyde. 

The  dehydration  of  glycerol  can  occur  at  the  primary  or  the 
secondary  alcoholic  group,  the  final  product  in  the  first  case  being 
acetaldehyde,  in  the  second  acraldehyde  : 

oh-ch.2-ch(oh)*ch2-oh  — >  oh-ch2-c(oh):ch2  „ — * 

j,  OH-CH2-COCH3  ch2o  +  ch3-cho 

oh*ch2-ch:ch-oh  - — -  oh-ch2-ch2-cho  — >  ch2:ch-cho. 

In  accordance  with  this  explanation  the  preparation  of  acraldehyde 
should  be  favoured  by  a  low  temperature,  since  secondary  hydroxyl 
groups  dehydrate  more  readily  than  primary  ones  ;  it  is  actually  shown 
that  overheating  favours  the  formation  of  acetaldehyde. 

By  starting  with  potassium  hydrogen  sulphate  mixed  with  a  com¬ 
paratively  small  quantity  of  glycerol,  and  adding  more  glycerol 
gradually,  a  60%  yield  of  acraldehyde  can  be  obtained,  but  the  product 
contains  10%  of  sulphurous  acid.  Sulphates  of  aluminium  (compare 
Senderens,  Abstr.,  1910,  i,  649)  and  of  other  metals  which  can 
yield  sulphuric  acid  at  comparatively  low  temperatures  behave 
similarly  with  glycerol.  Sodium  and  potassium  sulphates  yield  no 
acrolein. 

On  the  other  hand,  the  sulphates  oF  the  alkaline  earths  and  the 
heavy  metals  cause  a  similar  decomposition  of  glycerol,  but  the 
acraldehyde  produced  is  free  from  sulphurous  acid  ;  magnesium  sulphate 
is  most  effective,  and  easily  yields  44%  of  a  very  pure  product  on  a 
small  scale  ;  the  catalytic  effect  of  the  other  sulphates  seems  to  fall  in 
the  order  of  the  basicity  of  their  oxides. 

A  special  apparatus  is  described  suitable  for  the  production  of  large 
quantities  of  acraldehyde  by  the  passage  of  glycerol  vapour  through 
an  electrically  heated  vertical  copper  tube  containing  anhydrous 
magnesium  sulphate  as  the  catalytic  agent,  with  subsequent  fractional 
condensation  of  the  issuing  vapours.  The  apparatus,  which  yields  a 
kilogram  of  pure  acraldehyde  in  a  day  (yield  60%  of  the  theoretical), 
is  fully  described  in  the  original.  D.  F.  T. 

Action  of  Formaldehyde  on  Potassium  Cyanide.  Hartwig 
Franzen  (J.  pr.  Chem.,  1912,  [ii],  86,  133 — 149). — In  order  to  obtain 
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experimental  evidence  in  support  of  the  view  that  the  naturally  - 
occurring  amino-acids  are  formed  in  plants  by  the  cyanohydrin 
reaction,  the  author  has  investigated  the  action  of  potassium  cyanide 
on  formaldehyde  in  aqueous  solution.  It  was  anticipated  that  the 
reaction  of  these  substances  would  lead  to  the  formation  of  glycollic, 
aminoacetic,  glyceric,  malic,  and  aspartic  acids,  but  only  the  two  first- 
named  acids,  together  with  iminodiacetic  and  nitrilotriacetic  acids, 
could  be  isolated  from  the  product. 

With  respect  to  the  mechanism  of  the  reaction,  the  author  imagines 
that  the  potassium  cyanide  and  formaldehyde  react  to  form  the  com¬ 
pound  OK’CH^CN,  which  is  hydrolysed  to  OH*CH2*CN,  and  finally 
to  ammonia  and  glycollic  acid  ;  the  nitriles  of  aminoacetic,  imino¬ 
diacetic,  and  nitrilotriacetic  acids  are  formed  from  these  products  as 
shown  in  the  following  scheme  : 

OH*CH2*CN  N§  NH2-CH2-CN  0H‘CIVCf  NH(OH2-CN)2 
and  N(CH2*CN)8. 

For  details  of  the  separation  of  the  acids  the  original  should  be 
consulted. 

The  monosilver  salt  of  nitrilotriacetic  acid,  C6H806NAg,  crystallises 
in  long,  lustrous,  colourless  needles. 

The  mercuric  salt  of  iminodiacetic  acid,  C4H502NHg,  forms  a 
crystalline  powder,  consisting  of  very  small  leaflets.  F.  B. 

New  Transformations  of  Anhydrodextrose.  Emil  Fischer 
and  Karl  Zach  ( Ber .,  1912,  45,  2068 — 2074.  Compare  this  vol.,  i, 
239). — The  similarity  of  anhydrodextrose  and  dextrose  in  chemical 
behaviour  extends  to  the  effect  of  oxidation  and  reduction  ;  the  acid 
and  alcohol  obtained  are  named  anhydrogluconic  acid  and  anhydro- 
sorbitol  respectively,  but  it  is  not  certain  that  the  configuration  of 
these  two  substances  is  identical  with  that  of  gluconic  acid  and 
sorbitol. 

Anhydrosorbitol,  CfiH1205,  is  obtained  by  the  reduction  of  anhydro¬ 
dextrose  in  feebly  alkaline  aqueous  solution  by  sodium  amalgam  ;  it 
forms  colourless  plates  from  alcohol,  and  needles  from  ethyl  acetate, 
m.  p.  113°  (corr.),  and  tastes  sweet  at  first,  but  afterwards  slightly 
bitter;  [a]|°  -7A70  (in  water).  Except  in  m.  p.  and  optical  activity, 
anhydrosorbitol  is  very  similar  to  the  isomeric  natural  styracitol 
(Asahina,  Abstr.,  1909,  i,  288). 

Anhydrogluconic  acid,  C6H10O6,  is  obtained  by  the  oxidation  of 
anhydrodextrose  in  aqueous  solution  by  bromine ;  it  is  isolated  as  the 
calcium  salt,  which  crystallises  with  4H20.  The  free  acid  crystallises 
in  leaflets,  m.  p.  123 — 125°  (corr.),  which  when  exposed  in  a 
desiccator  lose  the  elements  of  water,  forming  the  lactone,  C6Hg05, 
which  crystallises  in  cubes,  m.  p.  115°  (corr.).  The  fresh  solution 
of  the  latter  in  water  is  practically  tasteless,  but  shortly  becomes 
sour,  probably  giving  an  equilibrium  mixture  of  lactone  and  free  acid  ; 
the  optical  rotation  shows  a  corresponding  change  from  [a]f?  +82 ’3° 
to  [a]*  +66 '4°;  by  neutralisation  of  the  aqueous  solution,  the  calcium, 
copper,  and  barium  salts  of  the  acid  were  obtained. 
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An  alcoholic  solution  of  the  lactone  when  saturated  with  ammonia 
deposits  anhydrogluconamide,  CGHu05N,  needles,  m.  p.  about  149° 
(decomp.) ;  the  amide  gives  a  tasteless  aqueous  solution,  which  slowly 
undergoes  hydrolysis,  the  change  being  accompanied  by  a  fall  in  [a]n 
from  +77'7°  to  +52‘8°  in  seven  days. 

From  the  easy  formation  of  a  lactone,  the  conclusion  is  drawn  that 
anhydroglueonic  acid  contains  a  hydroxyl  group  in  the  y-position  to 
the  carboxyl.  Lack  of  material  prevented  any  further  investigation 
of  the  structure.  D.  F.  T. 

Dispersoid  Chemistry  of  Cellulose.  I.  P.  P.  von  Weimarn 
( Zeitsch .  Chem.  Ind.  Kolloide ,  1912,  11,  41 — 43). — It  has  been  found 
that  colloidal  solutions  of  cellulose  can  be  obtained  by  the  action  of  a 
large  number  of  aqueous  salt  solutions  on  filter-paper  or  cotton-wool 
if  the  concentration,  temperature,  and  pressure  are  suitably  chosen. 
In  general,  the  activity  of  a  salt  increases  with  its  solubility  and  its 
capacity  for  combining  with  water,  and  for  this  reason,  rise  of  tempera¬ 
ture  and  pressure  are  favourable  factors  in  many  cases.  In  the  case  of 
saturated  solutions  of  very  soluble  salts,  the  action  takes  place  very 
rapidly  at  the  ordinary  boiling  temperature. 

Colloidal  solutions  containing  about  1 %  of  cellulose  form  solid 
jellies  when  cooled,  and  in  many  cases  these  exhibit  a  high  degree  of 
elasticity.  H.  M.  D. 

Acetolytic  Degradation  of  Cellulose.  Friedrich  Klein 
( Zeitsch .  angew.  Chern.,  1912,  25,  1409 — 1415.  Compare  Skraup, 
Abstr.,  1899,  i,  852  ;  Franchimont,  1900,  i,  141  ;  Skraup  and  Konig, 
Abstr.,  1901,  i,  370  ;  Maquenne  and  Goodwin,  Abstr.,  1904,  i,  799  ; 
Schliemann,  Abstr.,  1911,  i,  179). — An  exhaustive  investigation  of  the 
action  of  acetic  anhydride  and  sulphuric  acid  on  cellulose.  In  the 
main,  the  results  obtained  are  in  accord  with  those  of  the  earlier 
investigators,  particularly  those  recorded  by  Schliemann  ( loc .  cit.), 
except  in  that  the  formation  of  acetates  of  bioses  other  than  cellobiose 
by  the  acetolysis  of  cellulose,  regarded  as  probable  by  this  investigator, 
was  not  observed. 

It  is  established  beyond  dispute  that  at  least  one-third  part  of  the 
monoses  of  cellulose  are  united  as  in  cellobiose,  for  it  is  possible  to 
obtain  30%  of  the  theoretical  yield  of  cellobiose  octa-acetate  from 
cellulose.  The  formation  of  cellobiose  acetate  is  accompanied  by 
that  of  cellulose-dextrin  acetates  soluble  in  alcohol,  the  specific 
rotatory  powers  of  which  increase  from  +11°  to  about  +34°  with 
a  corresponding  increase  in  the  proportion  of  the  acetyl  radicle. 

It  is  very  probable  that  these  substances  are  intermediate  products 
in  the  degradation  of  cellulose  to  cellobiose,  further  hydrolysis  of 
which  does  not,  for  an  unknown  reason,  take  place. 

Other  products  of  the  acetolysis  of  cellulose  are  certain  indefinite 
substances,  soluble  in  water,  which  appear  to  be  acetosulphates  of 
cellobiose,  dextrose,  or  some  other  degradation  product  of  cellulose. 

It  is  interesting  to  note  that  complete  acetylation  renders  further 
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hydrolysis  extremely  difficult ;  for  example,  cellulose  triacetate  when 
acted  on  by  a  mixture  of  acetic  anhydride  (4  parts)  >  and  sulphuric 
acid  (1  part)  for  seven  days  is  converted  mainly  into  esters  soluble  in 
water  and  only  to  the  extent  of  5%  of  the  theoretical  yield  of  cello- 
biose  acetate.  Cellulose-dextrin  acetate,  when  treated  similarly,  yields 
products  soluble  in  water,  but  no  cellobiose  acetate.  It  seems  probable, 
therefore,  that  in  the  formation  of  cellobiose  acetate,  complete 
acetylation  is  preceded  by  hydrolysis  or  some  other  reaction,  such  as 
the  ester-like  union  of  sulphuric  acid  in  the  immediate  neighbourhood 
of  the  oxygen-bridge  linking,  which  is  in  this  way  kept  open  for 
subsequent  hydrolytic  attack.  W.  H.  G. 

Comparative  Acetylation  of  Cellulose,  Hydrocellulose,  and 
Alkalised  Cellulose.  Hermann  Ost  and  Tomio  Katayama  ( Zeitsch . 
angew.  Chem.,  1912,  25,  1467 — 1470.  Compare  Ost,  Abstr.,  1911,  i, 
712;  Klein,  preceding  abstract). — In  order  to  obtain  further  know¬ 
ledge  of  the  differences  between  cellulose,  hydrocellulose,  and  cellulose 
which  has  been  treated  with  a  25%  solution  of  sodium  hydroxide  at 
110 — 120°  for  several  hours  (“alkalised”  cellulose),  the  authors  have 
studied  the  products  obtained  by  treating  these  substances  with  a 
mixture  of  acetic  anhydride,  glacial  acetic  acid,  and  either  sulphuric 
acid  or  zinc  chloride.  In  all  cases,  the  products  obtained  were  found 
to  have  the  composition  corresponding  with  that  of  cellulose  triacetate. 
Hydrocellulose,  and  more  particularly  alkalised  cellulose,  yield  a 
greater  proportion  of  acetates  soluble  in  acetone  than  cellulose  (cotton¬ 
wool)  when  similarly  treated,  the  proportion  of  acetates  soluble  in 
acetone  increasing  in  each  case  as  the  length  of  treatment  with  the 
acetylating  mixture  becomes  greater. 

It  is  remarkable  that  the  highly  polymerised  cellulose  triacetate 
soluble  in  chloroform,  which  forms  an  elastic,  pliable  film,  has  the  same 
specific  rotatory  power  (  -  20'5°  to  -  21°)  as  the  triacetate,  which  does 
not  yield  a  coherent  film.  The  acetates  soluble  in  acetone  derived 
from  cotton  wool  and  hydrocellulose  have  a  specific  rotatory  power  of 
-17°  to  -18°,  whilst  the  acetate  soluble  in  acetone  derived  from 
alkalised  cellulose  is  slightly  more  optically  active,  having  [a]D  -  21  '9° 
(in  chloroform). 

Prolonged  treatment  of  cellulose  and  hydrocellulose  with  the 
acetylating  mixture  leads  to  the  formation  of  cellobiose  octa- 
acetate,  which,  under  suitable  conditions,  is  converted  into  dextrose- 
a  penta-acetate.  W.  H.  G. 

A  New  Method  of  Isolating  Betaine  Hydrochloride  from 
Molasses  Residue.  Separation  of  Glycine,  Betaine,  and 
Glutamic  Acid.  Absence  of  Betaine  from  the  Fission  Pro¬ 
ducts  of  Certain  Proteins.  H.  Stoltzenberg  (Ber.,  1912,  45, 
2248 — 2252). — Molasses  residue  contains  alkali  salts,  carbohydrates, 
readily  soluble  non -saccharine  matter,  glutamic  acid,  and  betaine. 
For  the  separation  of  betaine,  the  author  proposes  to  take  advantage 
of  the  fact  that,  whilst  potassium  chloride,  glutamic  acid  hydrochloride, 
and  betaine  hydrochloride  have  closely  similar  solubilities  in  water,  the 
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solubility  of  the  two  former  in  concentrated  hydrochloric  acid  is  very 
much  less,  whilst  that  of  betaine  hydrochloride  is  slightly  greater  than 
in  pure  water.  The  residues  are  therefore  saturated  with  gaseous 
hydrogen  chloride,  the  precipitate  filtered,  and  the  betaine  hydrochloride 
isolated  from  the  concentrated  filtrate  by  means  of  alcohol. 

The  utility  of  the  above  solubility  determinations  in  the  investiga¬ 
tion  of  the  presence  of  betaine  among  the  products  of  hydrolysis  of 
proteins  by  hydrochloric  acid  was  also  investigated.  From  a  mixture 
of  glycine,  betaine  hydrochloride,  and  glutamic  acid  hydrochloride,  the 
latter  was  deposited  in  76%  yield  after  saturation  of  the  aqueous 
solution  with  hydrogen  chloride.  The  filtrate,  on  concentration  and 
treatment  with  alcohol,  deposited  62%  of  betaine  hydrochloride,  whilst, 
from  the  residue,  76%  of  the  glycocoll  was  obtained  in  the  form  of 
glycine  ester  hydrochloride. 

Betaine  was  not  found  by  this  method  among  the  fission-products  of 
silk,  goose  feathers,  blood,  and  other  proteins.  H.  W. 

Composition  and  Properties  of  Glycine  Picrate  and  the 
Separation  of  Glycine  from  Alanine.  Phoebus  A.  Levene  and 
Donald  D.  van  Slvke  (J.  Biol.  Chem.,  1912,  12,  285 — 294). — Glycine 
picrate  is  composed  of  2  mol. -weights  of  glycine  and  1  of  picric  acid. 
It  softens  at  199 — 200°,  and  decomposes  at  202°.  It  is  very  soluble  in 
hot  water,  but  at  0°,  100  c.c.  dissolves  only  L7  grams. 

To  separate  glycine  from  alanine,  the  mixture  is  dissolved  in  hot 
water  containing  more  picric  acid  than  is  required  to  combine  with  the 
glycine.  The  solution  is  cooled  to  0°,  and  glycine  picrate  crystallises 
out.  The  filtrate  is  then  treated  with  sulphuric  acid  and  freed  from 
picric  acid  with  ether.  The  sulphuric  acid  is  precipitated  by  an 
equivalent  of  titrated  barium  hydroxide  solution.  The  alanine  is  left 
as  a  residue  when  the  filtrate  from  the  barium  sulphate  is  concentrated 
to  dryness.  This  still  contains  a  little  glycine,  but  that  in  the  form 
of  picrate  is  90%  pure.  W.  D.  H. 

Picrolonates  of  the  Monoamino-acids.  Phoebus  A.  Levene  and 
Donald  D.  van  Slyke  (/.  Biol.  Chem .,  1912,  12,  127 — 139.  Compare 
Abderhalden  and  Weil,  this  vol.,  i,  422). — The  procedure  adopted  is  as 
follows :  The  amino-acid  and  picrolonic  acid  in  molecular  proportions, 
or  with  amino-acid  in  excess,  are  dissolved  in  a  minimum  amount  of 
boiling  water.  On  cooling^  the  picrolonate  crystallises.  Only  in  the  case 
of  d-alanine,  d^-serine,  and  d-glutamic  acid  was  there  a  tendency  to  carry 
down  an  excess  of  picrolonic  acid  which  is  readily  removed  by  means 
of  ether.  The  salts  show  characteristic  crystalline  form,  but  they 
decompose  when  they  meet.  The  picrolonates  appear  to  give  good 
results  in  separating  phenylalanine  from  glutamic  and  aspartic  acids. 

dl -Alanine  picrolonate  forms  long,  slender  crystals,  m.  p.  216° 
(decomp.). 

dl -Aspartic  acid  picrolonate  crystallises  in  long,  slender  prisms  with 
square  ends ;  it  blackens  at  130°. 

dl -Glutamic  acid  picrolonate  separates  in  very  fine,  short  spindles, 
decomp.  184°. 
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A- Glutamic  acid  picrolonate,  which  is  similar  to  the  inactive  salt,  has 
[a$+8'5°. 

Glycine  picrolonate  crystallises  in  very  characteristic  rhomboid 
prisms,  m.  p.  214 — 215°  (decomp.). 

d-iso Leucine  picrolonate  forms  long,  slender,  six-sided  crystals 
grouped  in  stars,  m.  p.  about  170°,  [a]“  +32-8°. 

1  -Leucine  picrolonate  softens  at  145°,  m.  p.  150°,  [a]o  4- 19 ‘6°.  The 
picrolonate  of  natural  leucine  is  seen  under  the  microscope  to  consist 
of  a  mixture  of  long,  slender,  and  rhomboid  crystals. 

<i/-Leucine  picrolonate  forms  rosettes  of  six-sided  crystals. 

\- Phenylalanine  picrolonate  forms  two  types  of  crystals  :  long,  slender 
rods  clustered  in  stars,  and  short,  rectangular  prisms,  m.  p.  208° 
(decomp.).  A  25%  racemised  sample  had  [a]j>°  +22'8°. 

dl -Phenylalanine  picrolonate  consists  entirely  of  short,  rectangular 
prisms,  m.  p.  211 — 212°. 

dl -Serine  picrolonate  crystallises  in  long,  slender  rods  ;  it  darkens 
above  200°. 

Tyrosine  picrolonate  crystallises  in  rods  grouped  in  rosettes,  which 
blacken  and  sinter  at  260°. 

d-Valine  picrolonate  has  m.  p.  170 — 180°,  [ajj?  +23’4°.  E.  F.  A. 


The  Mutual  Relationship  of  the  Optically  Active  Forms  of 
/3/3'-Iminodibutyric  Acid  and  /3-Aminobutyric  Acid.  Helmuth 
Scheibler  ( Ber .,  1912,  45,  2272 — 2297). — Under  the  action  of 
ammonia,  cro tonic  acid  is  converted  into  /3-aminobutyric  acid  and 
/3/T-iminodibutyric  acid.  Prolonged  heating  has  previously  been  shown 
to  favour  the  production  of  the  former  at  the  expense  of  the  latter 
acid.  The  author  shows  that  an  almost  complete  transformation  of 
crotonic  into  y3-aminobutyric  acid  can  be  achieved  by  prolonged  heating 
of  the  former  with  ammonia,  separation  of  the  amino-acid  formed, 
and  subjection  of  the  residue  to  a  second  treatment.  Confirmation  of 
the  view  put  forward  by  Stadnikoff,  that  the  formation  of  (3(3'- imino- 
dibutyric  acid  is  due  to  the  interaction  of  y8-aminobutyric  acid  and 
crotonic  acid  is  found  in  the  production  of  this  substance  by  the  action 
of  /3-aminobutyric  acid  on  barium  crotonate.  In  order  to  decide  in 
what  manner  the  fission  of  y8y3'-iminodibutyric  acid  occurs  under  the 
action  of  ammonia,  the  author  has  prepared  the  active  /3/T-imino- 
dibutyric  acids.  Synthetic  /3/3'-iminodibutyric  acid  consists  of  a 
mixture  of  the  meso-  and  racemic  forms,  which  can  be  separated  by 
fractional  crystallisation  of  the  platinichlorides  of  their  dimethyl 
esters  from  methyl  alcohol.  The  racemic  acid  was  resolved  by 
fractional  crystallisation  of  the  brucine  salt.  £-y3y3'-Iminodibutyric 
acid  was  transformed  by  ammonia  into  7-yS-aminobutyric  acid.  Partial 
racemisation  occurred  at  the  same  time,  but  not  to  a  greater  extent 
than  when  pure  active  y8-aminobutyrie  acid  was  similarly  treated. 
Hence  it  appears  that  the  ammonia  attaches  itself  to  the  imino-group 
in  some  manner,  and  that  the  C-N  bond  between  the  imino-group  and 
one  carbon  skeleton  becomes  broken.  The  imino-group  becomes 
converted  into  the  amino-group.  Substitution  of  an  amino-group  takes 
place  in  the  other  half  of  the  molecule,  probably  without  a  Walden 
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inversion  occurring,  since  the  loss  in  activity  can  be  explained  on  the 
ground  of  racemisation.  The  reaction  may  be  represented  thus  : 

Me  H 

I  /  I 

H02C-CH,'C - NH — OCir2'002H. 

I  1/  /  I 

H  H  NH2  Me 

The  transformation  of  2-/3/3'-iminodibutyric  acid  into  2-aminobutyric 
acid  shows  that  the  two  halves  of  the  imino-acid  molecule  possess  the 
same  configuration  as  the  similarly  active  amino-acids.  This  follows 
also  from  the  synthesis  of  the  active  imino-  from  active  amino-acid, 
which  was  most  readily  performed  by  the  union  of  methyl  ^-amino- 
butyrate  with  methyl  crotonate.  cZ-Methyl  /3-aminobutyrate  and 
methyl  crotonate  yielded  a  mixture  of  meso-imino-ester  and  d-(3(3'- 
iminodibutyric  ester.  When  inactive  material  was  employed,  the  two 
inactive  esters  were  not  obtained  in  equal  quantities,  an  excess  of  at 
least  6%  of  racemic  ester  pointing  to  an  asymmetric  synthesis. 

The  best  conditions  for  the  preparation  of  /?/?'-iminodibutyric  acid 
and  of  /?-aminobutyric  acid  respectively  from  crotonic  acid  and  ammonia 
are  fully  described,  as  is  the  preparation  of  the  former  from  ^-amino- 
butyric  acid  and  barium  crotonate. 

Methyl  /3/3'-iminodibutyrate  was  used  as  starting  point  for  the 
preparation  of  the  active  acid.  After  saponification  by  barium 
hydroxide  and  removal  of  barium,  the  acid  was  resolved  by  crystallisa¬ 
tion  of  the  brucine  salt  from  alcohol,  whereby  l-(3(3'-iminodibutyric  acid 
was  obtained.  The  acids  obtained  from  the  mother  liquor  from  the 
first  crystallisation  of  the  brucine  salt  contained  the  meso  acid,  which 
was  characterised  by  esterification  of  the  acids  by  methyl  alcohol  and 
hydrogen  chloride,  and  subsequent  isolation  of  the  hydrochloride  of 
the  methyl  ester  of  meso- (1(3- imino  dibutyrate,  m.  p.  114 — 115°  (corr.), 
and  its  ylatinicddoride,  m.  p.  134 — 135°.  The  separation  of  d-imino- 
dibutyric  acid  from  the  wteso-acid  can  be  effected  by  crystallisation  of 
the  platinichlorides  of  the  methyl  esters  from  methyl  alcohol,  in  which 
that  derived  from  the  d-acid  is  the  less  soluble.  The  isolation  of  the 
d-acid  from  the  mixture  of  acids  obtained  from  the  second  mother 
liquor  (see  above)  was  effected  by  esterification  and  conversion  into 
the  platinichloride  and  crystallisation  from  methyl  alcohol,  whereby 
the  meso-acid  was  removed.  Removal  of  the  racemic  form  was 
brought  about  by  crystallisation  of  the  methyl  ester  hydrochlorides 
from  methyl  acetate.  The  pure  d-methyl  ester  hydrochloride,  when 
hydrolysed  with  hydrochloric  acid,  yielded  pure  <2-iminodibutyric  acid. 
The  latter  could  also  be  crystallised  from  its  mixture  with  excess  of 
the  racemic  acid  after  seeding  with  a  crystal  of  the  pure  c2-acid. 
At  the  same  time  a  certain  amount  of  resolution  of  the  racemic  acid 
by  simple  crystallisation  occurred,  since  the  yield  of  d-acid  exceeded  in 
amount  that  calculated  from  the  activity  of  the  mixture,  and  the 
mother  liquors  were  lsevorotatory.  An  attempt  to  resolve  the  syrupy 
racemic  acid  directly  by  this  method  was  unsuccessful. 

The  racemic  and  meso-forms  of  /?/3'-iminodibutyrie  acid  were 
similarly  separated  by  crystallisation  of  the  platinichlorides  of  their 
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methyl  esters  from  methyl  alcohol,  the  r-compound ,  m.  p.  195 — 196°, 
being  less  soluble  than  the  meso-compound,  m.  p.  134 — 135°. 

r -Methyl  fifi'-iminodibutyrate  hydrochloride  has  m.  p.  142 — 143° 
(corr.).  r-fifi'-Iminodibutyric  acid  has  m.  p.  about  158 — 160°  (corr., 
decomp.),  and  could  not  be  obtained  in  well-defined  crystals. 

meso- Methyl  -iminodibutyrate  hydrochloride  has  m.  p.  114 — 115° 
(corr.).  The  free  imino-cicid  could  not  be  obtained  in  the  crystalline 
form.  Its  hydrochloride  and  platinichloride  are  crystalline. 

l-ftfi'-Iminodibutyric  acid,  m.  p.  179 — 180°  (decomp.),  has  [a],* 
—  65-3°  in  aqueous  solution,  [a]®  -  56‘l°in  ^-hydrochloric  acid  solution. 
The  methyl  ester  hydrochloride,  m.  p.  163 — 164°  (corr.),  has  [a]^  -  42-2° 
(  +  04°)  in  methyl-alcoholic  solution.  Its  methyl  ester  platinichloride, 
has  m.  p.  200 — 201°  (corr.,  decomp.). 

d-/?/3 ' -Iminodibutyric  acid ,  m.  p.  179 — 180°  (corr.,  decomp.),  has 
[a]o  4-  65*5°  in  aqueous  solution.  Its  methyl  ester  hydrochloride, 
m.  p.  163 — 164°  (corr.),  has  [a]o  +42T°in  methyl-alcoholic  solution, 
and  its  methyl  ester  platinichloride  has  m.  p.  200 — 201°  (corr.,  decomp.). 

Z-/?/T-Iminodibutyric  acid  was  heated  with  aqueous  ammonia  at 
110°  during  twenty  hours,  whereby  it  was  converted  into  impure 
Z-aminobutyric  acid,  [a]^0  — 16*2°,  which  increased  to  -  20’3°  after  re¬ 
crystallisation  from  a  mixture  of  methyl  and  ethyl  alcohols,  d-fi- 
Aminobutyric  acid,  when  similarly  treated,  decreased  in  activity  from 
4-35-3°  to  4-16-5°.  6?-/3/3'-Iminodibutyric  acid,  under  similar  treat¬ 
ment,  yielded  impure  d-aminobutyric  acid  ([a]D  +  10-6°). 

Active  aminobutyric  acids  of  the  same  sign  as  the  imino-acid  used 
were  obtained  when  aqueous  solutions  of  the  active  ammonium  /3/T- 
iminodibutyrates  were  heated  under  pressure.  A  solution  of  barium 
S/T-iminodibutyrate  under  similar  conditions  was  decomposed  into 
barium  crotonate  and  ammonium  crotonate. 

Methyl  crotonate  and  methyl  /3-aminobutyrate  were  maintained  at 
37°  during  several  weeks.  On  distillation,  methyl  /?/?'-imino- 
dibutyrate  was  obtained.  The  latter  was  converted  into  its  platini¬ 
chloride,  which,  by  crystallisation  from  methyl  alcohol,  was  separated 
into  the  platinichlorides  of  the  r-  and  me&o-  esters.  A  similar  experi¬ 
ment  with  methyl  crotonate  and  methyl  oJ-aminobutyrate  showed  that 
methyl  d-/?/T-iminodibutyrate  and  methyl  TOeso-/?/3'-iminodibutyrate 
were  formed.  II.  W. 

Action  of  Bromine  and  Sodium  Hydroxide  on  Carbamide 
and  Guanidine  Derivatives.  I.  Viktor  von  Cordier  ( Monatsh ., 
1912,  33,  759 — 796). — Arising  out  of  the  observation  that  monoacetyl- 
carbamide  when  treated  with  sodium  hypobromite  in  the  Hiifner 
apparatus  yields  only  one  atom  of  nitrogen  as  gas  (Abstr.,  1908,  ii, 
983),  the  behaviour  of  a  number  of  carbamide  and  guanidine  derivatives 
towards  sodium  hypobromite  has  been  studied. 

The  salts  of  carbamide  and  of  guanidine  with  a  variety  of  acids,  like 
the  free  bases,  all  part  with  their  nitrogen  quantitatively. 

Thiocarbamide  and  its  derivatives  either  do  not  react  at  all  or  give 
very  little  nitrogen,  but  this  influence  is  restricted  to  the  thio¬ 
carbamide  residue,  and  does  not  extend  to  a  second  carbamide  or 
guanidine  residue  introduced  as  a  substituent. 
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Bromine  prevents  the  quantitative  elimination  of  the  nitrogen  of  the 
amino-group  in  which  it  has  entered :  this  is  exemplified  by  the 
behaviour  of  monobromoguanidine,  which  gives  up  only  one  nitrogeD. 

This  applies  equally  to  the  acid  groups  -CO’CHg,  _GO*C6H6, 
-CONHo,  all  of  which  prevent  the  quantitative  measurement  of  the 
nitrogen  of  the  amino-group  in  question. 

Phenyl  and  tolyl  groups  as  in  phenyl  carbamide,  phenylguanyl- 
thiocarbamide,  phenylbiguauide,  and  ditolylcarbamide  entirely  prevent 
the  elimination  of  nitrogen  from  the  molecule. 

An  increase  in  the  distance  of  the  phenyl  group  from  the  amino- 
nitrogen  as  in  benzylcarbamide  overcomes  the  influence  of  the  phenyl, 
as  here  both  nitrogens  are  eliminated. 

In  the  case  of  cyclic  monoureides  with  bivalent  acid  esters,  partial 
hydrolysis  must  be  assumed,  regenerating  one  amino-group.  Parabanic 
acid  and  alloxan  yield  one  atom ;  alloxantin  yields  two  atoms  of 
nitrogen.  Veronal,  which  gives  no  nitrogen,  affords  an  exception. 

Mono-  and  especially  cyclic  diureides,  for  example,  hydantoin  and  uric 
acid,  give  irregular  results,  which  do  not  indicate  any  connexion 
between  their  constitution  and  the  elimination  of  nitrogen. 

The  only  faintly  acid  cyanogen  group  does  not  appear  to  hinder  the 
elimination  of  nitrogen.  The  nitro-group  behaves  similarly  in  nitro- 
carbamide,  nitrourethane,  and  nitroguanidine. 

The  methyl  group  sometimes  hinders  the  elimination  of  nitrogen,  as 
in  methylguanidine  nitrate,  mono-  and  s-di-methylcarbamide  ;  in 
other  instances,  it  is  without  effect,  for  example,  as-dimethylcarbamide 
and  methylbiguanide. 

The  basic  amino-group  in  semicarbazide  does  not  hinder  the  nitrogen 
elimination,  two  atoms  being  liberated. 

The  method  of  elimination  of  nitrogen  with  sodium  hypobromite  can 
be  used  in  such  cases  as  glycine  guanidine  carbonate  to  determine 
whether  or  no  an  additive  compound  is  present  :  five  nitrogen  atoms  are 
here  liberated.  E.  F.  A. 

Methylated  Guanidines.  II.  Maktin  Schknck  {Arch.  Pharm., 
1912,  250,  306 — 329.  Compare  Abstr.,  1911,  i,  842). — Of  the  eleven 
theoretically  possible  methylated  guanidines  obtained  by  replacing 
successively  the  five  hydrogen  atoms  of  guanidine  by  methyl  groups, 
only  the  three  containing  the  group  NMeIC(NH2)*NI  have  not  been  pre¬ 
pared  ;  reactions  which  might  be  expected  to  produce  these  three  actually 
result  in  the  formation  of  substances  containing  NHIC(NHMe)'NI. 
The  following  new  compounds  are  described  :  /?/3-Dimethylguanidine 
forms  an  aurichloride,  in.  p.  248°  (decomp.),  platinichloride,  decomp. 
225°,  and  picrate,  m.  p.  230°,  not  224°.  fiftfi'-Trimethylguanidine 
platinichloride  has  m.  p.  172  — 173°.  fd'  -Tetramethylyuanidine, 

NH!C(NMe2)2,  obtained,  ultimately  in  the  form  of  the  aurichloride, 
m.  p.  142 — 144°,  by  the  action  of  alcoholic  ammonia  on  tetramethyl- 
thiocarbamide  methiodide  at  100°  for  nine  hours,  forms  a  platini¬ 
chloride ,  which  is  extremely  soluble  in  water,  and  a  picrate,  m.  p.  130°. 

-Tetramethylyuanidine,  NMeIC(NHMe)*NMe2>  obtained  from 
a/3/T-trimethyl-i^-thiocarbamide  and  33%  alcoholic  dimethylamine 
at  the  ordinary  temperature  or  by  heating  a/?/T-triinethyl- 
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j^-thiocarbamide  hydriodide  or  a/T-dimethyl-/3-ethyl-^-thioearbamide 
bydriodide  with  alcoholic  dimethylamine,  forms  au  aurichloride,  m.  p. 
115 — 117°,  and  a  picrate,  m.  p.  158 — 160°.  The  action  of  methylamine 
on  tetramethyl-i^-thiocarbamide  bydriodide  results  in  the  formation  of, 
not  a  tetramethylated  guanidine,  but  a/3/T-trimethylguanidine  and 
dimethylamine. 

Penlamethylguanidine,  NMeIC(NMe2)2,  obtained  by  treating  tetra- 
methyl-^-thiocarbamide  with  33%  alcoholic  dimethylamine  at  the 
ordinary  temperature  for  fourteen  days,  forms  an  aurichloride,  m.  p. 
130 — 132°,  and  picrate,  m.  p.  160 — 162°.  C.  S. 

Pentamethylenedicarbimide.  Julius  von  Braun  and  H.  Deutsch 
(Ber.,  1912,  45,  2199 — 2200). — An  ethereal  solution  of  ae  di-iodo- 
pentanewas  added  to  a  mixture  of  silver  cyanate  and  sand.  On  gently 
warming,  the  ether  was  expelled  and  an  energetic  action  then  ensued, 
whereby  pentamethylenedicarbimide  was  obtained  in  small  quantity.  It 
could  not  be  obtained  pure,  since  on  keeping,  more  rapidly  on  warming, 
it  became  transformed  into  an  amorphous  insoluble  mass,  possibly  the 
polymeric  cyanurate.  With  fatty  and  fatty-aromatic  alcohols  and 
amines,  it  yielded  compounds  of  low  m.  p.  and  small  ability  to 
crystallise.  With  purely  aromatic  phenols  and  amines,  on  the  other 
hand,  it  yielded  well-crystallised  products  of  high  m.  p.  ;  thus, 
diphenylpentamethylenedicarbamide,  CH2(CH2*CH2‘NH*CONHPh)2, 
has  m.  p.  202°,  and  the  corresponding  derivative  from  ethylaniline,  m.  p. 
134°.  Phenol  and  pentamethylenedicarbimide  yield  a  diphenyl 
urethane,  CH2(CH2-CH2-NH*C02Ph)2,  m.  p.  113—114°.  H.  W. 

The  Products  of  Explosion  of  Hydrogen  Cyanide.  G. 
Salomons  ( Gazzetta ,  1912,  42,  i,  617 — 622). — An  accidental  explosion 
of  100  grams  of  anhydrous  hydrogen  cyanide  led  to  the  formation  of 
white  fumes  with  an  odour  of  hydrocyanic  acid,  and  of  an  amorphous, 
brown  mass  with  an  odour  of  bitter  almonds.  Heating  this  mass  led 
to  the  evolution  of  hydrogen  cyanide,  and  of  ammonia  and  carbon 
monoxide  at  a  higher  temperature.  The  solid  was  a  polymeride 
of  hydrogen  cyanide,  and  yielded  small  quantities  of  ammonium 
formate  and  formamide  with  water.  Extraction  with  dry  ether 
yielded  a  crystalline  polymei’ide  of  cyanic  acid,  not  identical  with 
either  cyamelide  or  cyanuric  acid,  having  a  molecular  weight  correspond¬ 
ing  with  the  formula  C5H505N5,  and  yielding  a  potassium  salt, 
C5H205NgK3,6H20,  and  a  silver  salt,  C6H205N5Ag3,H20.  The  penta- 
cyanic  acid  had  m.  p.  148-5°.  C.  H.  D. 

Armstrong’s  Benzene  Formula.  Hans  von  Liebig  (J.  pr. 
Ghem .,  1912,  [ii],  86,  175 — 183). — A  criticism  of  Armstrong’s  centric 
formula,  together  with  an  explanation  of  the  difference  in  properties 
of  benzene  and  cycfooctatetraene  (Wiilstatter,  this  vol.,  i,  17),  based 
on  the  author’s  hypothesis  of  the  oscillatory  nature  of  the  double 
linking  (Abstr.,  1908,  i,  445)  and  on  the  assumption  that  the  carbon 
atoms  of  cyclo  octatetraene  are  arranged  in  such  a  manner  that  the 
molecule  contains  four  paiallel  double  linkings.  F.  B. 

Hydrogenation  of  Benzene.  Friedrich  W.  Hinricesen  and 
Bicha  rd  Kempf  (Ber.,  1912,  45,  2106 — 2113). — Caoutchouc  in 
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benzene  is  not  attacked  by  hydrogen  in  the  presence  of  platinum-black, 
but  a  large  volume  of  hydrogen  is  absorbed,  and  cyclohexane  is 
formed.  The  platinum  is  not  poisoned  unless  vulcanised  caoutchouc 
has  been  employed.  The  same  result  is  observed  when  benzene  alone 
is  used,  and  the  rate  of  absorption  of  the  hydrogen  indicates  that  the 
hydrogenation  of  benzene  to  cyclohexane  is  a  reversible  process. 

When  petroleum,  b.  p.  65 — 95°,  is  employed  in  the  place  of  benzene, 
a  considerable  absorption  of  hydrogen  is  still  observed,  indicating  the 
presence  of  unsaturated  and  of  aromatic  hydrocarbons.  If  the 
petroleum  has  been  shaken  with  fuming  sulphuric  acid  prior  to  use,  a 
very  much  smaller  absorption  of  hydrogen  is  observed.  No  further 
absorption  of  hydrogen  occurs  when  caoutchouc  is  dissolved  in 
petroleum  which  has  been  previously  saturated  with  hydrogen  in  the 
presence  of  platinum-black. 

cycZoHexane  is  very  conveniently  separated  from  benzene  by 
nitrating  the  latter  and  then  fractionally  distilling. 

The  presence  of  a  trace  of  benzene  in  cyclohexane  is  ingeniously 
detected  as  follows.  The  cyclohexane  (about  20  grams)  is  treated 
with  a  mixture  of  41  c.c.  of  concentrated  sulphuric  acid  and  36  c.c. 
of  concentrated  nitric  acid.  The  temperature  remains  unchanged  if 
the  cyclohexane  is  pure,  but  is  raised  1°  by  the  addition  of  even  only 
01  c.c.  of  benzene.  C.  S, 

Syntheses  in  the  Fatty  Aromatic  Series.  V.  ww'-Diaryl- 
parafBns.  Julius  von  Bkaun  and  H.  Deutsch  (Ber.,  1912,  45, 
2171 — 2188). — The  action  of  sodium  on  fatty  aromatic  halogen  com¬ 
pounds  has  been  investigated.  The  reactivity  of  the  latter  appears 
to  be  largely  independent  of  the  molecular  weight,  and  also  of  the 
nature  of  the  halogen  present.  In  all  cases  diarylparaffins  are  formed, 
the  yield  being  apparently  dependent  on  the  number  of  methylene 
groups  present  in  the  original  material :  when  this  number  is  odd, 
diarylparaffins  constitute  the  main  product  of  the  reaction  (70 — 80%) ; 
when,  however,  the  number  is  even,  the  yield  of  diarylparaffins  is 
much  lower  (15 — 20%  if  ether  is  used  as  solvent).  The  secondary  pro¬ 
ducts  consist  of  phenyl  alkyl  compounds  without  admixture  of  olefines. 

Fully  aromatic  halogen  compounds  may  be  obtained  in  good  yield 
by  means  of  Grignard’s  reaction  if  the  reagent  is  prepared  at  a  low 
temperature  and  then  treated  with  chloromethyl  ether.  From  the 
ether  thus  obtained,  the  corresponding  haloid  can  be  made  by 
treatment  with  halogen  acid.  Thus  magnesium  phenylpropyl  bromide 
and  chloromethyl  ether  yielded  a  mixture  of  propylbenzene,  phenyl- 
butyl  methyl  ether,  b.  p.  108°/11  mm.  (above  45%),  and  a£-diphenyl- 
hexane  (12%),  From  the  second  compound,  phenylbutyl  bromide  was 
obtained  by  treatment  with  fuming  hydrobromic  acid  during  five 
hours  at  130 — 140°.  {Similarly,  magnesium  phenylamyl  bromide  and 
chloromethyl  ether  yielded  phenylhexyl  methyl  ether,  b.  p.  140°/ 13  mm. 

Phenylpropyl  chloride,  when  treated  with  sodium,  yielded  propyl¬ 
benzene  and  a^-diphenylhexane,  b.  p.  206 — 208°/200  mm.  The  latter 
is  a  colourless,  viscous  liquid,  which  does  not  solidify  at  0°.  Phenyl¬ 
amyl  chloride,  under  similar  treatment,  gave  w-amylbenzene,  b.  p. 
200—201o/745  mm.,  D?  0-8662,  <  P4943,  in  25%  yield,  and 
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ax-diphenyldecane  (compare  Borsche  and  Wollemann,  this  vol.,  i,  24) 
in  75%  yield.  Similarly,  from  phenylheptyl  chloride,  w-heptylbenzene, 
b.  p.  235°,  D4°  0-8570,  nf?  1-4865  (30%),  and  a-^diphenyltetradecane, 
b.  p.  262 — 265°/8  mm.  (70%),  were  prepared. 

The  products  of  the  action  of  sodium  on  an  ethereal  solution  of 
phenylhexyl  chloride  were  hexylbenzene,  b.  p.  219 — 220°,  D4°  0-8613, 
1"490  (yield  above  85%),  and  ay.-diphenyldodecane,  b.  p.  240°/ 
20  mm.  When  ether  was  replaced  by  benzene,  the  yield  of  the  latter 
compound  was  increased  (up  to  50%).  Phenylbutyl  chloride  and 
sodium  in  ethereal  solution  yielded  butylbenzene,  b.  p.  180 — 181°, 
Df  0-8612,  Up  1-4936  (80%),  and  a 6-diphenyloctane,  b.  p.  208 — 210°/ 
8  mm.  In  benzene  solution,  better  yields  (up  to  60%)  of  the  latter 
compound  were  obtained.  When  sodium  acted  on  phenylethyl 
chloride,  ethylbenzene,  b.  p.  137°,  and  a8-diphenyl  butane,  m.  p. 
52°,  were  formed,  together  with  a  product  of  higher  b.  p.,  from  which 
no  definite  substance  could  be  isolated. 

a-Phenyl-y-xylylpropane ,  b.  p.  202 — 206°/20  mm.,  was  readily 
obtained  by  the  condensation  of  phenylpropyl  chloride  and  o-xylene  in 
the  presence  of  aluminium  chloride.  Similarly,  phenylhexoyl  chloride 
and  toluene  gave  an  80%  yield  of  tolyl phenylamyl  ketone,  b.  p.  248 — 252°/ 
14  mm.,  which  yields  oily  condensation  products  with  phenylhydrazine, 
hydroxylamine,  and  semicarbazide.  In  the  toluene-half  of  the 
molecule,  the  carbonyl  and  methyl  groups  are  in  the  para-position  to 
one  another,  since  the  ketone  is  oxidised  by  dilute  nitric  acid  with 
the  formation  of  terephthalic  acid.  Reduction  of  the  ketone  by 
hydriodic  acid,  led  to  the  formation  of  a-phenyl-£-jt?-tolyl hexane. 

Definite  nitro-  and  sulphonic  acid  derivatives  of  the  diarylparaffin 
could  not  be  obtained.  The  action  of  oxalyl  chloride  on  a  solution  of 
a0-diphenyloctane  in  carbon  disulphide  in  the  presence  of  aluminium 
chloride  resulted  in  the  isolation  of  the  dicarboxylic  acid, 

cosh-c6h(-[ch2]s-c6h(-oo2h, 

m.  p.  245 — 250°,  the  sodium  salt  of  which  is  sparingly  soluble  in 
water,  whereas  the  potassium  and  ammonium  salts  dissolve  readily. 
Oxidation  of  the  acid  by  alkaline  permanganate  yielded  terephthalic 
acid,  which  was  quite  free  from  phthalic  acid.  The  acid  was  converted 
into  its  ethyl  ester,  m.  p.  53 — 55°,  by  successive  treatment  with 
phosphorus  pentachloride  and  ethyl  alcohol,  and  into  the  corresponding 
diamide,  m.  p.  242°.  Evidence  was  obtained  to  show  that  a  certain 
quantity  of  the  monocarboxylic  acid  was  also  formed  during  the 
action  of  oxalyl  chloride  on  a0-diphenyloctane,  but  its  isolation  was 
not  accomplished.  In  the  diphenylpropane  series,  however,  a 
derivative  substituted  in  only  one  nucleus  was  readily  obtained  in 
the  following  manner  :  o-benzoylaminophenylpropyl  chloride, 
CeH5-CO-NH-C6H4-[CH,]3-Cl, 

was  condensed  with  benzene  in  the  presence  of  aluminium  chloride  to 
o-benzoylaminodiphenylpropane,  m.  p.  207°,  which  was  readily  con¬ 
verted  into  the  hydrochloride  of  o -aminodiphenylpropane,  m.  p.  205°. 
The  free  base  has  b.  p.  208 — 212°/15  mm.  It  does  not  yield  a 
crystalline  picrate.  Its  phenylthiocarbamide  derivative, 

NHPh-CS-NH*C6H4-[CH2]8-Ph, 

has  m.  p.  132°.  Its  bmzylidene  derivative  is  an  oil,  whereas  its 
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p -nitrobenzylidene  derivative,  N02,C6H4,CHIN‘C6H4,[CH2]3,Ph>  has 
m.  p.  59°.  Diazotisation  converted  the  amine  into  the  corresponding 
phenol ,  b.  p.  198 — 202°/15  mm.  H.  W. 


Halogeno-salts  of  Tellurium  [Tellurihalides].  Alexander 
Gutbier  and  Ferdinand  Flury  [with  C.  Ewald]  (J.  pr.  Chem.,  1912, 
[ii],  86,  150 — 166). — By  methods  similar  to  those  previously  described 
(Abstr.,  1911,  i,  182),  the  authors  have  prepared  the  telluri bromides 
and  telluriehlorides  of  ethylenediamine  and  a  large  number  of  aromatic 
amines.  The  chloro-  and  bromo-salts  have  the  general  composition, 
(NHR3)2TeX6,  and  are  respectively  yellow  and  red  in  colour.  Of  the 
salts  of  aromatic  amines,  those  of  aniline,  pyridine,  and  quinoline  have 
been  described  by  Lenher  (Abstr.,  1900,  i,  379). 

Ethylenediamine  tellur ichloride,  (C2H10N2)TeCl6,  crystallises  in  com¬ 
pact  needles,  the  aniline  salt  in  slender,  felted  needles,  the  methyl- 
aniline  salt,  (NH2MePh)2TeCl6,  in  tabular,  often  scaly  crystals,  and  the 
dimethylaniline  salt  in  stout,  fibrous  crystals.  The  chloro-salt  of 
ethylaniline  forms  soft  leaflets,  of  diethylaniline,  compact,  parallel 
aggregates  of  very  small  platelets,  often  having  an  irregular  hexagonal 
outline ;  tbe  o-  and  p -toluidine  salts  form  lath-like  crystals,  the 
m -isomeride,  strongly  refractive,  stout  crystals.  Of  the  isomeric 
xylidine  telluriehlorides,  the  o-4-compound  crystallises  in  lustrous, 
elongated,  pointed  prisms,  the  m-4-compound  in  brownish-yellow 
platelets  or  needles,  and  the  ^-compound  in  lustrous  platelets  or 
laths.  The  pyridine  salt,  (C5H5NH)2TeCJl6,  crystallises  in  thin, 
hexagonal  plates  or  laths,  the  2 -methylpyridine  and  quinoline  salts  in 
prisms ;  the  benzylamine  compound  forms  bright  yellow  aggregates  of 
lamellar  or  prismatic  crystals,  the  benzyl etkylamine  salt,  lustrous, 
stellar  aggregates  of  prisms,  and  the  a-naphthylamine  salt,  greenish- 
yellow  needles. 

Of  the  telluribromides,  the  ethylenediamine  salt  crystallises  in 
glistening  red  needles,  the  propylenediamine  salt,  (C3H12N2)TeBra,  in 
lustrous,  bright  red  platelets,  the  aniline  salt  in  soft,  microscopic, 
felted  prisms,  the  methylaniline  salt  in  lustrous,  scaly  platelets,  the 
dimethylaniline  salt  in  small,  light  red  plates,  the  ethylaniline  salt  in 
glistening,  brownish-red  platelets,  and  the  diethylaniline  salt  in 
glistening,  rectangular  crystals.  The  bromo-salt  of  o-toluidine  forms 
flat,  brownish-red  laths ;  the  m -isomeride,  glistening,  red  crystals,  the 
p -isomeride,  very  small,  lustrous,  felted  laths. 

Of  the  isomeric  xylidine  telluribromides,  the  o-4-compound  crystal¬ 
lises  in  lustrous,  brownish-red  platelets,  the  m-4-compound  in  small 
glistening  plates,  and  the  ^-compound  in  small,  brownish-red  laths. 

Pyridine  telluribromide  forms  bright  red  laths  or  platelets,  the 
2-methyl  pyridine  compound,  small,  lustrous  needles,  the  quinoline  salt, 
crystalline,  red  or  orange-red  granules,  the  benzylamine  salt,  large, 
lustrous,  brownish-red  leaflets,  the  benzylethylamine  salt,  small,  bright 
red  crystals,  the  a-naphthylamine  salt,  brownish-red  platelets,  and  the 
j3-naphthylamine  salt,  small,  lustrous,  orange-red  leaflets. 

The  salts  have  been  crystallographically  examined  by  Lenk, 
who  finds  that  the  chloro-salts  of  aniline,  methylaniline,  diethyl- 

YOL.  oil.  i.  3  6 


i.  690 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


aniline,  o-toluidine,  o-4-xylidine,  pyridine,  benzylethylamine,  and  the 
bromo-salts  of  propylenediamine,  aniline,  ethylaniline,  diethylaniline, 
j9-toluidine,  benzylethylamine,  and  a-naphthylamine  are  rhombic, 
whilst  the  tellurichlorides  of  m-  and  ;>toluidine,  p-xylidine,  quin¬ 
oline,  and  a-naphthylamine,  together  with  the  bromo-salts  of  methyl- 
aniline,  o-  and  ?«-toluidines,  and  the  three  xylidines  crystallise  in 
the  monoclinic  system.  The  telluribromides  of  m-4-xylidine  and 
pyridine,  and  the  chloro-salt  of  benzylamine  are  either  rhombic  or 
monoclinic.  F.  B. 

o-Nitrodialkylanilines.  Georg  Weissenberger  ( Monatsh .,  1912, 
33,  821 — 841). — o-Chloronitrobenzene  and  dimethylamine  in  absolute 
alcoholic  solution  readily  interact  in  presence  of  copper  powder,  giving 
nearly  the  theoretical  quantity  of  o-nitrodimethylaniline.  This  and 
its  homologues  are  yellow,  oily  liquids  of  strong  odour,  volatile  in 
steam. 

The  influence  of  the  nitro-group  on  the  amino-group  is  evident  in 
their  behaviour  towards  nitrous  acid,  when  no  nitroso-compound 
is  formed.  They  do  not  react  with  aldehydes  or  diazo-compounds. 
The  ferrocyanides  are  soluble  and  not  characteristic;  the  ferricyanides 
are  insoluble.  They  are  decomposed  on  heating,  but  can  be  distilled 
in  a  vacuum. 

The  hydrochlorides  of  the  nitrodialkylanilines  undergo  a  true  thermal 
dissociation  when  heated  into  acid  and  base,  the  change  taking  place 
suddenly  and  at  a  definite  temperature.  It  is  shown  not  to  be  a  case 
of  primary  melting  and  secondary  dissociation. 

Ammonia  behaves  somewhat  differently  towards  copper  powder  than 
do  its  alkyl  derivatives.  When  heated  with  o-chloronitrobenzene,  the 
yield  of  o-nitroaniline  is  only  about  1’5%. 

The  following  salts  of  o-nitrodimethylaniline  are  described :  the 
sulphate  forms  colourless  platelets,  which  become  yellow  on  exposure  to 
the  air,  m.  p.  126 — 127°;  the  hydrobromide  forms  short,  colourless 
needles  or  rhombic  prisms,  decomp.  172°;  the  hydriodide  dissociates  at 
126°;  the  aurichloride  forms  long,  yellow  prisms,  which  explode  when 
heated  in  the  air,  but  decompose  and  blacken  at  152°  in  sealed  tubes; 
the  ferrocyanide  forms  short,  brown  prisms ;  the  ferricyanide  gives 
well-formed  yellow  crystals. 

o -Nitrodiethylaniline  is  an  orange-yellow  oil  of  characteristic  odour. 
The  picrate  forms  lustrous,  golden  platelets,  m.  p.  119 — 120°;  the 
platinichloride  forms  yellow,  microscopic  needles;  the  aurichloride  gives 
pale  yellow  needles  ;  the  sulphate  crystallises  in  broad  tablets,  m.  p. 
143°;  the  hydrochloride  gives  lustrous  needles  or  short  columns, 
decomp.  156°;  the  hydrobromide  forms  glass-like  platelets,  which  are 
hygroscopic,  decomp.  160°;  the  hydriodide  forms  colourless  needles, 
which  dissociate  at  112°.  The  ferrocyanide  crystallises  in  brown 
prisms;  the  ferricyanide  forms  long,  yellow,  monoclinic  pyramids, 
which  have  sharp  angles. 

o-Aminodiethylaniline  [Diethyl-  o-phenylenediamine],  prepared  by  re¬ 
duction  of  the  nitro-derivative  with  tin  and  hydrochloric  acid,  is  a 
viscid,  colourless  oil  of  refreshing  odour,  b.  p.  312  5°/744  mm.  The 
stannichloride  crystallises  in  bunches  of  silky  needles,  m.  p.  145°  ;  the 
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picrate  gives  golden-yellow  prisms,  m.  p.  236°;  the  hydrochloride 
consists  of  long,  colourless  needles ;  the  aurichloride  forms  pale  yellow, 
short  columns 3  the  platinichloride  separates  in  egg-yellow,  microscopic 
needles  3  the  sulphate  forms  long,  colourless  needles. 

o -Nitrodipropylaniline  yields  a  picrate  crystallising  in  lustrous, 
golden  needles,  a  yellow,  crystalline  platinichloride ,  an  aurichloride 
consisting  of  microscopic,  yellow  prisms,  and  a  sulphate  forming  colour¬ 
less,  feathery  crystals.  The  hydrochloi'ide  is  a  crystalline  powder  ;  the 
hydrobromide  forms  lustrous  platelets,  and  the  hydriodide  separates  in 
short,  colourless  needles.  The  ferricyanide  forms  characteristic  yellow 
crystals. 

The  following  salts  of  o-nitroaniline  are  described  :  the  picrate  forms 
red,  coral-like  crystals,  m.  p.  73°  3  the  sulphate  gives  colourless  needles 
m.  p.  144° 3  the  hydriodide  is  characterised  by  lustrous  platelets,  which 
dissociate  at  141°.  E.  F.  A. 

Action  of  Dilute  Sulphuric  Acid  on  Phenyl-  and  p  Tolyl- 
hydroxylamine,  in  the  Presence  and  the  Absence  of  Phenol. 
Eugen  Bamberger  ( Annalen ,  1912,  390,  131 — 190). — Many  of  the 
results  recorded  in  the  paper  have  appeared  in  brief  notices  during 
the  last  twelve  years.  In  short,  the  author’s  explanation  of  the 
transformation  of  arylhydroxylamines  into  p  -  aminophenols  is 
represented  by  the  scheme  :  NHPh'OH  — C6H5*N <  +  H20  — > 

Jh>C6H4:NH  — >  OH*C6H4*NH2,  the  formation  of  by-products 

being  explained  by  the  addition  of  molecules  other  than  those  of 
water  to  the  complex  When  /3-phenylhydroxylamine  and 

dilute  sulphuric  acid  (1:10  by  vol.)  are  heated  on  a  boiling- water 
bath,  the  main  products  are  about  equal  quantities  of  p-aminophenol 
and  azoxy benzene  3  in  addition,  about  10%  of  aniline,  and  small 
quantities  of  ^-hydroxydiphenylamine,  p-aminophenolsulphonic  acid, 
benzidine,  and  jo-aminodiphenylamine  are  produced. 

When  /3-phenylhydroxylamine  mixed  with  about  ten  times  its  weight 
of  sand  is  slowly  stirred  into  concentrated  sulphuric  acid  at  -  18°, 
and  the  mixture  is  kept  at  0°  for  seventy  hours,  the  chief  product  is 
j9-aminophenolsulphonic  acid  (in  two  forms,  quadratic  plates  and 
slender  needles)  3  p-aminophenol  is  also  produced,  together  with  very 
small  quantities  of  quinol  and  jt?//-diaminodiphenyl  oxide  (?). 

The  interaction  of  /3-phenyl hydroxy lamine,  phenol  (5  mols.),  and 
sulphuric  acid  (1:3  by  vol.)  for  live  minutes  at  the  b.  p.  yields 
aniline,  p-aminophenol,  a  small  quantity  of  a  substance,  m.  p.  179° 
(probably  i-amino-2' -hydroxydiphenyl),  and,  as  the  most  characteristic 
product,  i-amino-i' -hydroxydiphenyl,  OH'CgH4*C6H4*NH2,  m.  p.  271'5°, 
glistening  needles.  This  substance  forms  a  hydrochloride  and  a 
sulphate,  both  of  which  are  sparingly  soluble,  and  yields  by  diazotisa- 
tion  a  diazonium  chloride ,  C12Hg0N2Cl,2H20,  which  crystallises  in  red 
needles  with  a  blue  shimmer,  the  colour  changing  to  yellow  when  the 
salt  is  dehydrated  over  sulphuric  acid  in  a  vacuum.  The  same  colour 
change  is  produced  by  absolute  alcohol,  and  from  the  yellow  alcoholic 
solution,  dry  ether  precipitates  the  anhydrous  diazonium  chloride  in 
yellow  needles,  which  rapidly  absorb  moisture  in  the  air  and  become 
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red.  The  diazonium  chloride  can  be  recrystallised  from  boiling  water 
without  appreciable  decomposition  by  rapid  manipulation  ;  its  orange- 
red  aqueous  solution  turns  citron-yellow  in  the  presence  of  hydro¬ 
chloric  acid,  and  intensely  red  in  the  presence  of  hydroxyl  ions,  the 
substance  being  an  extraordinarily  sensitive  reagent  for  the  detection 
of  the  latter.  The  diazonium  chloride  is  converted  into  4  :  4'-dihydroxy- 
diphenyl  by  prolonged  boiling  of  its  aqueous  solution. 

In  an  atmosphere  of  carbon  dioxide,  /3-p-tolylhydroxylamine  reacts 
with  cold  dilute  sulphuric  acid  in  fourteen  hours  to  form  toluquinol, 
4-iminotoluquinol  being  an  intermediate  product. 

[With  L.  Blangey.] — By  treatment  for  fourteen  days  at  the 
ordinary  temperature  and  then  for  the  same  time  at  0°,  toluquinol 
and  methyl  alcohol  containing  a  little  concentrated  sulphuric  acid 
yield  toluquinol  methyl  ether,  cresorcinol  dimethyl  ether,  and  a 
substance,  m.  p.  125 — 125-5°,  needles  or  prisms,  which  is  probably  a 
trihydroxyditolyl  trimethyl  ether,  OMe,CfiH3Me,C6H2Me(OMe)2,  since 
it  is  converted  by  boiling  hydriodie  acid,  D  1*7,  into  a  substance,  m.  p. 
187 "5 — 188  ‘5°,  which  is  soluble  in  alkalis  and  has  the  composition  of  a 
trihydroxyditolyl. 

The  action  of  ethyl  alcohol  and  sulphuric  acid  on  toluquinol  is  quite 
similar ;  cresorcinol  diethyl  ether,  trihydroxyditolyl  triethyl  ether, 
C2oH2603,  m.  p.  77 — 77’5°,  and  toluquinol  ethyl  ether  (5- ethoxy- o- 
cresol),  OEt‘C6H3Me*OH,  m.  p.  55 — 55*5°,  are  formed. 

When  heated  on  the  water-bath  for  forty  minutes  with  dilute 
sulphuric  acid  (1  :  10  by  vol.),  /?-p-tolylhydroxylamine  yields  tolu¬ 
quinol,  ^-toluidine,  and  small  quantities  of  p-azoxytoluene  and  5-amino- 
o-cresol. 

[With  Josef  Brun.] — By  slowly  stirring  /3-jo-tolylhydroxylamine 
into  concentrated  sulphuric  acid  at  -  20°,  and  keeping  the  mixture  at 
0°  for  eighteen  hours,  there  are  produced  an  amorphous,  reddish- 
yellow  base,  07H7N,  m.  p.  155 — 160°,  and  an  amorphous,  dark  grey 
base,  4C7H7N,H20,  sintering  at  about  220°;  the  compositions  of  the 
two  bases  are  given  with  reserve. 

In  dilute  sulphuric  acid,  /?-/?-tolylhydroxylamine  and  jp-nitrotoluene 
do  not  interact,  since  the  products,  azoxytoluene,  p-toluidine,  and 
toluquinol,  are  the  same  as  those  obtained  from  /3-p-tolylhydroxyl- 
amine  and  dilute  sulphuric  acid  alone.  When  a  mixture  of  the  two 
tolyl  compounds,  however,  is  stirred  slowly  into  concentrated  sulphuric 
acid  at  —  3°  to  4°,  and  the  mixture  is  kept  for  two  days,  the  reaction 
yields  the  sulphate  of  2-nitro-4'-amino-5-metbyldiphenylmetbane. 

When  heated  with  dilute  sulphuric  acid  for  twenty  minutes, 
/3-jo-tolylhydroxylamine  and  phenol  (4  mols.)  yield  p-azoxy toluene, 
y>-hydroxyphenyl-/>-tolylamine,  and  toluquinol.  C.  S. 

Beckmann  Rearrangement  of  Hydroxamic  Acids.  Lauder 
William  Jones  (Amer.  Chem.  J.,  1912,  48,  1—28). — An  account  of 
the  transformation  of  certain  hydroxamic  acids  has  been  given  by  Thiele 
and  Pickard  (Abstr.,  1900,  i,  29),  in  the  course  of  which  pbenylacet- 
hydroxamic  acid,  m.  p.  121°,  was  described.  A  phenylacethydroxamic 
acid  has  now  been  obtained  of  m.  p.  145 — 145‘5°,  which  is  probably 
isomeric  with  Thiele  and  Pickard’s  compound.  The  benzoyl  derivative 
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of  the  new  acid,  CH^Ph’CO’NH'OBz,  m.  p.  120*5 — 121*5°,  forms 
colourless  needles,  and  yields  a  crystalline  potassium,  salt  which  under¬ 
goes  explosive  decomposition  accompanied  by  a  Beckmann  rearrange¬ 
ment  at  the  ordinary  temperature  with  formation  of  benzylcarbimide 
and  potassium  benzoate : 

CH2Ph-C(OK):N-OBz  =  CH2Ph*N:C:0  +  C0H5*CO2K. 

The  corresponding  sodium  salt  is  more  stable,  but  suffers  a  similar 
decomposition  when  heated.  The  silver  salt  explodes  after  being 
heated  for  a  few  minutes  at  70°.  The  acetyl  derivative  of  phenyl- 
acethydroxamic  acid,  CHgPh'CO'NH'OAc,  m.  p.  148 — 149°,  forms 
long,  flat  crystals  ;  its  potassium  salt  does  not  decompose  at  25°,  but 
explodes  if  heated  for  four  or  five  minutes  at  50°.  The  propionyl, 
n-butyryl,  and  iso butyryl  esters  of  phenylacethydroxamic  acid  have 
m.  p.  138—139°,  113—114°,  and  111—112°  respectively. 

A  discussion  is  given  of  the  mechanism  of  the  Beckmann  rearrange¬ 
ment,  and  evidence  is  presented  in  support  of  the  views  advanced 
by  Stieglitz  (Abstr.,  1897,  i,  43  ;  1903,  i,  235).  It  is  shown,  however, 
that  in  the  transformations  of  the  hydroxamic  acids  there  are  certain 
factors,  due  to  the  influence  of  stereoisomerism,  which  cannot  be  fully 
explained  by  Stieglitz’  hypothesis.  E.  G-. 

Syntheses  in  the  Patty  Aromatic  Series.  VI.  Preparation 
of  Patty  Aromatic  Thiocarbimides  by  the  Thiuramdisulphide 
Method.  Julius  von  Braun  and  H.  Deutsch  ( Ber .,  1912,  45, 
2188 — 2198.  Compare  von  Braun,  Abstr.,  1902,  i,  271).  Fatty 
aromatic  thiocarbimides  may  be  readily  prepared  by  successive  treat¬ 
ment  of  thiuramdisulphides  with  sodium  and  iodine.  The  yields 
are  generally  good,  and  all  operations  can  be  carried  out  in  cold 
solutions. 

An  alcoholic  solution  of  phenylethylamine  was  treated  with  carbon 
disulphide,  and  to  the  dithiocarbamate  so  formed,  an  alcoholic  solution 
of  iodine  was  added,  whereon  the  thiuramdisulphide, 
S(CS-NH*CH2-CH2Ph)2, 

separated.  It  had  m.  p.  83 — 84°,  with  simultaneous  decomposition 
into  the  corresponding  thiocarbimide,  s-dialkylthiocarbamide,  sulphur, 
and  hydrogen  sulphide.  When  acted  on  successively  by  sodium  and 
iodine  it  yielded  phenylethylthiocarbimide,  C2H4Ph*NCS,  b.  p. 
141 — 144°/11  mm.  The  latter  combines  with  ammonia  to  form 
phenylethylthiocarbamide,  m.  p.  137°,  with  aniline  to  form  phenyl- 
phenylethylthiocarbamide,  m.  p.  111°  (Michaelis,  Schrober,  and  Linow, 
Abstr.,  1893,  i,  703,  give  106°),  with  phenylethylamine  to  form 
diphenylethylthiocarbamide,  m.  p.  95°  (Neubert  gives  85°).  It  also 
combines  with  fatty  amines,  yielding,  for  example,  plienylethyldimethyl- 
thiocm'bamide,  m.  p.  112°. 

Phenylpropylamine  was  readily  prepared  by  the  reduction  of 
phenylpropionitrile  by  means  of  sodium  and  alcohol.  Like  phenyl¬ 
ethylamine,  it  yields  a  thiuramdisulphide, 

S(CS*NH*CH2*C2H2*CH2Ph)2, 

m.  p.  62°,  which  is  more  readily  decomposed  than  the  lower  homologue, 
and  similarly  yields  phenylpropylthioccurbimide,  b.  p.  156 — 160°/ 12  mm. 
(slight  decomp.).  The  following  thiocarbamides  were  prepared  from 
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it;  phenylpropylthiocarbamide ,  m.  p.  111°;  phenylphenylpropylthio- 
carbamide,  m.  p.  77°  ;  di-phenylpropylthiocarbamide,  m.  p.  100°. 

From  phenylbutylamine  an  oily  thiuramdisulphide  was  obtained, 
which"  was  converted  into  phenylbutylthiocarbimide,  b.  p.  166 — 174°/ 
12  mm.  (slight  decomp.).  The  latter  united  with  the  corresponding 
amines  to  form  phenylphenylbutylthiocarbamide,  m.  p.  95° ;  diphenyl- 
butyl  thiocarbamide,  m.  p.  49° ;  phenylbutyl piper idylthiocarbcimide, 
m.  p.  65°. 

It  is  noteworthy  that,  whereas  benzyl-  and  phenyl-ethylthiocarb- 
imides  possess  powerful  odours,  plienylpropylthiocarbimide  smells  but 
faintly,  and  phenylbutylthiocarbimide  is  practically  odourless  when 
pure. 

Benzhydrylamioe  yielded  a  yellow,  oily,  readily  decomposable 
thiuramdisulphide,  from  which  benzhydrylthiocarbimide,  CHPh2*NICS, 
m.  p.  58°  was  prepared  in  good  yield,  and  which  was  perfectly  stable 
at  the  ordinary  temperatures.  The  following  thiocarbamides  were 
prepared  :  phenylbenzhydrylthiocarbamide,  NHPh'CS’NH’CHPhg,  m.  p. 
181°;  dibenzhydryl thiocarbamide,  m.  p.  211°;  benzhydrylisoamylthio- 
carbamide,  m.  p.  110°.  Benzhydrylthiocarbimide  was  further  combined 
with  hydrazine  to  yield  benzhydrylthiosemicarbazide,  m.  p.  144°,  the 
benzylidene  derivative  of  which  had  m.  p.  184°. 

The  thiuramdisulphide  derived  from  anisamine  was  oily  and  readily 
decomposed,  whilst  the  corresponding  thiocarbimide  could  not  be 
distilled  without  considerable  decomposition.  A  fraction  of  b.  p. 
170 — 175°/ 16  mm.,  was  isolated,  which  analysis  showed  to  be  pure.  From 
it  were  obtained  phenylanisylthiocarbamide  and  dianisylthiocarbamide , 
m.  p.  142°. 

The  above  method  of  preparing  thiocarbimides  appears  to  be  general. 
Failure  was  met  with  p-nitrobenzylamine,  the  thiuramdisulphide  of 
which,  when  treated  with  sodium  ethoxide  and  subsequently  with 
iodine,  yielded  no  trace  of  thiocarbimide.  H.  W. 

The  System  Water-c?ycfoHexanol.  Robert  de  Forcrand 
( Compt .  rend.,  1912,  155,  118 — 121). — A  determination  of  the  solidifi¬ 
cation  temperatures  of  mixtures  of  water  and  c?/cfohexanol  up  to  a 
mixture  containing  10%  water.  The  curve  is  given  and  shows  a 
eutectic  at  4 ‘73%  water.  The  first  portion  of  the  curve  is  practically 
a  straight  line  showing  a  constant  molecular  depression.  The  second 
half  of  the  curve  shows  a  notable  inflexion  in  the  neighbourhood  of 
9%  water,  corresponding  with  a  compound,  C6Hn,OH  +  ^H„0. 

W.  G. 

Catalytic  Preparation,  by  the  Wet  Method,  of  Esters 
Resulting  from  Cyclanols  and  Organic  Acids.  Jean  B. 
Senderens  and  J.  Aboulenc  {Compt.  rend.,  1912,  155,  168 — 170). — 
Esters  of  fatty  alcohols  and  organic  acids  are  readily  obtained  by  the 
catalytic  action  of  aluminium  sulphate,  potassium  hydrogen  sulphate, 
or  sulphuric  acid  on  a  boiling  mixture  of  the  alcohol  and  acid,  the  best 
results  being  furnished  by  sulphuric  acid  (compare  Abstr.,  1911,  i, 
600,  637  ;  ii,  1080).  When  applied  to  the  cycfohexanols  a  difficulty 
arises  in  that  they  are  converted  on  boiling  with  4%  sulphuric  acid 
into  cyc/ohexenes.  This  continues  to  take  place  to  some  extent  even 
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in  the  presence  of  organic  acids.  By  modifying  the  temperature, 
however,  good  yields  of  the  esters  can  be  obtained  from  these  alcohols. 

By  mixing  together  c^/cfohexanol  (1  mol.)  and  formic  acid  (2  mols.) 
at  the  ordinary  temperature  and  adding  4%  sulphuric  acid,  an 
immediate  reaction  occurs,  cyc/fohexyl  formate  being  produced  without 
the  formation  of  any  c?/cfohexene.  A  similar  result  is  obtained  with 
the  three  methylcyc/ohexanols.  With  the  higher  homologues  of  formic 
acid,  the  best  results  are  obtained  by  keeping  the  mixture  at  100 — 110° 
for  one  hour,  when  a  yield  of  90%  is  obtained.  W.  G. 

Oxidation  of  jo-Thymol.  Dehydrodi-jo-thymol.  Henri  Cousin 
and  Henri  Herissey  (Compt.  rend.,  191 2,  155,  215 — 217*). — jo-Thymol 
(compare  Guillaumin,  Abstr.,  1910,  i,  375),  like  its  isomerides  thymol 
and  carvacrol,  is  oxidised  by  ferric  chloride  or  by  the  oxydase  of 
mushrooms,  giving  dehydrodi-p-thymol  (compare  Abstr.,  1908,  i,  84, 
727,  783  ;  1910,  i,  476).  /(-Thymol  is  dissolved  in  alcohol,  diluted 
with  a  large  quantity  of  water,  mixed  with  a  solution  of  ferric  chloride, 
and  left  to  remain  for  six  days  at  16 — 18°.  A  pale  yellow,  voluminous 
precipitate  slowly  forms,  which  on  purification  gives  crystals  of 
dehydrodi-p-thymol,  OH*C6H2Pr/3Me*C(3H2Pr/3Me,OH,  m.  p.  96 — 97°. 
This  can  be  similarly  prepared  by  replacing  the  ferric  chloride  by  a 
glycerol  extract  of  Russula  delica,  and  keeping  a  current  of  air  passing 
through  the  liquid.  It  gives  no  coloration  with  ferric  chloride,  is 
soluble  in  alkalis,  being  reprecipitated  by  acids,  and  generally  exhibits 
phenolic  characteristics.  Benzoyl  chloride,  in  the  presence  of  alkalis, 
converts  it  into  its  dibenzoyl  derivative,  m.  p.  184 — 185°.  W.  G. 

Nitration  of  Guaiacol.  Alfons  Klemenc  ( Monatsh .,  1912,  33, 
701 — 707.  Compare  this  vol.,  i,  459). — 6-Nitroguaiacol  was  obtained 
previously  ( loc .  cit.)  by  boiling  5-nitroveratric  acid  with  aniline.  It  is 
more  easily  prepared  in  quantity  by  nitration  of  guaiacol  dissolved  in 
ether  with  red  fuming  nitric  acid.  A  mixture  of  45%  of  6-nitro- 
guaiacol,  25%  of  4-nitroguaiacol,  and  a  varying  proportion  of  4:6- 
dinitroguaiacol  is  obtained.  The  preponderance  of  6-  over  4-nitroguaiacol 
is  unusual. 

No  nitro-derivative  of  acetylguaiacol  could  be  obtained  under 
similar  conditions,  but  on  nitrating  in  acetic  acid  in  fairly  concentrated 
solution,  5-nitroguaiacyl  acetate  was  obtained  as  the  sole  product. 
Acetylation  of  a  phenolic  group  decreases  the  velocity  of  nitration 
very  much  more  than  etherification.  The  nature  of  the  solvent  has 
very  little  influence. 

Previously,  4-nitroguaiacol  had  only  been  prepared  by  way  of 
/?-nitrosoguaiacol  (Rupe,  Abstr.,  1898,  i,  72). 

Further  nitration  of  either  4-  or  6-nitroguaiacol  yielded  the  same 
dinitroguaiacol,  identical  with  that  described  by  Herzig  (Abstr.,  1884, 
464). 

Acetyl-Q-nitroguaiacol  crystallises  in  colourless  platelets,  m.  p.  40°. 

E.  F.  A. 

Fluorene  Series.  III.  Julius  Schmidt,  Friedrich  Retzlaff, 
and  August  Haid  ( Annalen ,  1912,  390,  210 — 234). — When  heated 

*  and  J.  Pharm.  Chim.,  1912,  [vii],  6,  147 — 153  ;  Bull.  Soc.  1912,  [iv], 

11,  853—857. 
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with  concentrated  sulphuric  acid  on  the  water-bath,  fluorene  yields  a 
mixture  of  three  disulphonie  acids,  called  the  a,  /3,  and  y  respectively, 
which  are  isolated  in  the  form  of  the  barium  salts.  F.luorene-a- 
disulphonic  acid ,  the  barinm  salt  of  which  is  the  least  soluble,  proves 
to  be  the  2 : 7-disulphonic  acid.  When  heated  with  potassium 
hydroxide  and  a  little  water  at  320 — 325°  for  about  twenty  minutes, 
pqtassium  fluorene-2  :  7-disulphonate  is  converted  into  2:7:9:  9 -tetra- 
C  H  (OH) 

hydroxyfluorene,  I6  ,  :'>C(OH)2,  m.  p.  278°  (tetrabenzoate,  m.  p. 

260°).  The  positions  of  the  hydroxyl  groups  are  deduced  from  the 
following  properties.  When  heated  with  phosphorus  pentachloride  at 
250°,  the  tetrahydroxy fluorene  is  converted  into  9  :  Q-dichloro-2  :  7- 


.  .CJELO 

fluorenequmone,  CC12<"  I  , 

CgtlgU 


m.  p.  165°,  yellow  needles,  which  is 


insoluble  in  alkalis.  When  heated  with  phosphorus  pentachloride  in 
a  sealed  tube  for  eight  hours  at  about  220°,  the  tetrahydroxyfluorene  is 
converted  into  2  :  7  :  9  :  9-tetrachlorofluorene,  m.  p.  215°,  colourless 
needles,  identical  with  the  compound  obtained  by  Schmidt  and  Wagner 
from  2  :  7 -dinitrofluorenone. 

2  : 7 -Dinitrofluorenone,  which  is  best  prepared  by  boiling  fluorenone 
and  red  nitric  acid,  D  1-525,  for  two  hours,  is  reduced  by  tin  and 
hydrochloric  acid  to  2  :  7 -diaminofluorenone  hydrochloride, 

Ct3H10ON2,2HCl, 

which  does  not  melt  at  360°  and  forms  a  phenylhydrazone, 

C19H16N4,2HCI, 

yellow  leaflets,  sintering  above  250°.  2  : 7 -Diaminofluorenone,  m,  p. 

about  290°,  dark  violet  needles,  forms  a  picrate,  m.  p.  230°  (decomp.), 


phenylhydrazone,  m.  p.  230°  (decomp.),  red*  needles,  oxime,  m.  p.  255°, 
p -nitrophenylhydrazone,  m.  p.  280°,  crimson  needles,  and  tetra-acetyl 
derivative,  m.  p.  222°,  yellow  needles.  By  diazotisation  and  subsequent 
heating  with  water,  2  : 7-diaminofluorenone  is  converted  into  2  :  7- 
dihydroxy fluorenone,  red  needles. 

When  treated  with  concentrated  sulphuric  acid  and  red  nitric  acid, 
D  1-525,  fluorenone  is  converted  into  2:3:6:7 -tetranitrojluorenone, 
m.  p.  248°  (deeomp.),  yellow,  rhombic  plates.  This  compound,  which 
is  also  obtained  by  heating  2:6: 7-trinitrofluorenone  with  concen¬ 
trated  nitric  and  sulphuric  acids,  crystallises  from  glacial  acetic  acid  in 
large,  amber  crystals  containing  C2H402,  forms  an  oxime,  decomp. 
249°,  yellow  needles  ( acetyl  derivative,  C15HrO10N5,  m.  p.  223°),  and 
semicarbazone,  m.  p.  271°  (decomp.),  and  is  reduced  by  tin  and  hydro¬ 
chloric  acid  to  the  hydrochloride  of  tetra-aminofluorenyl  alcohol, 
C13Hi401S'4,4HC1  ;  the  free  base  is  extremely  unstable. 

2:3:6: 7-Tetranitrofluorenone  does  not  react  with  phenylhydrazine 
or  p-nitrophenylhydrazine ;  2:6:  7-trinitrofluorenone  readily  forms  a 
p -nitrophenylhydrazone,  decomp.  170 — 185°.  C.  S. 


Splitting  of  Aminoarylcarbinols  by  the  Action  of  Bromine. 
Latham  Clarke  and  Richard  Harkness  Patch  ( J .  Amer.  Ghern.  Soc., 
1912,  34,  912 — 917). — Clarke  and  Esselen  (Abstr.,  1911,  i,  725)  have 
shown  that  when  a  solution  of  2 : 5-dibromo-4-aminobenzhydrol  in 
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chloroform  is  treated  with  bromine,  it  is  decomposed  with  formation 
of  2  :  4  :  6-tribromoaniline  and  benzaldehyde.  It  has  since  been  found 
that  this  is  a  general  reaction  for  aminobenzhydrols.  The  work  has 
now  been  extended  to  aminoarylcarbinols  containing  an  aliphatic 
residue,  and  also  to  tertiary  carbinols. 

By  the  action  of  bromine  on  4-dimethylaminophenylethylcarbinol, 
jo-bromodimethylaniline  hydrobromide  and  propaldehyde  are  produced. 
4  -  Dimethylaminophenylisobutylcarbinol  similarly  yields  p-bromo- 
dimethylaniline  hydrobromide  and  isovaleraldehyde. 

4-Dimethylaminodiphenylmethylearbinol  was  obtained  by  Fecht 
(Abstr.,  1907,  i,  927)  as  an  oil.  If  prepared  from  benzanilide,  dimethyl- 
aniline,  and  phosphoryl  chloride,  it  can  be  obtained  in  transparent 
prisms,  m.  p.  67°.  When  treated  with  bromine,  it  yields  jo-bromo- 
dimethylaniline  hydrobromide  and  acetophenone. 

Dimethylaminotriphenylcarbinol  is  decomposed  by  bromine  with 
formation  of  a  fair  yield  of  p-bromodimethylaniline,  but  only  a  small 
quantity  of  benzophenone ;  it  is  probable  that  most  of  the  carbinol  is 
converted  by  the  bromine  into  fuchsonedimethylimonium  bromide. 
Tetramethyldiaminoti’iphenylcarbinol  and  hexamethyltriaminotri- 
phenylcarbinol  were  also  treated  with  a  chloroform  solution  of 
bromine  ;  in  each  case  a  small  amount  of  p-bromodimethylaniline  was 
obtained,  but  no  ketone  could  be  isolated,  most  of  the  carbinol  having 
been  converted  into  fuchsone  derivatives.  E.  G. 


The  Action  of  Perhydrol  on  Cholesterol  in  the  Presence  of 
Sulphuric  Acid.  Stephane  Minovici  and  Eugene  Vlahutza 
(Bull.  Soc.  chim.,  1912,  [iv],  11,  747 — 754). — When  an  intimate 
mixture  of  10  grams  of  cholesterol,  33  c.c.  of  perhydrol,  and  67  c.c.  of 
sulphuric  acid  (D  1*8)  is  warmed  on  a  water-bath  with  constant 
agitation,  a  clotted  mass  is  obtained,  which  can  be  purified  by  solution 
in  alkali,  reprecipitation  by  dilute  hydrochloric  acid,  and  subsequent 
evaporation  of  the  ethereal  solution  in  a  vacuum. 

The  white,  amorphous  acidic  substance,  m.  p.  112°  (decomp.), 
[a]D  +17'39°(in  ether),  thus  obtained  has  the  composition  C2eH4605 
(probable  structure  given  in  formula  I),  and  its  formation  from 
cholesterol  (formula  II)  is  explained  by  successive  addition  of 


(!•) 

(II.) 


2*^  vr'ix2^>Q  "CHMe2 


C02H-CH 

OH-CH 


oh*ch<ch2>ci7h26<ch?ch^ 


ch2-ch, 

16^24  \CH(OH)*CH2-OH 


"CHo'CHo'CHMen 


hydroxyl  groups  at  the  vinyl  group,  oxidation  of  the  cyclic  alcoholic 
radicle  to  a  ketonic  group  with  subsequent  disruption  of  the  ring,  and 
finally  elimination  of  a  methyl  group  from  the  Cl7H26  nucleus. 

The  potassium,  sodium,  caesium,  and  rubidium  salts  are  deliquescent ; 
the  amorphous  ammonium  salt,  m.  p.  150°  (decomp.),  was  obtained  by 
the  action  of  an  alcoholic  solution  of  ammonia  on  an  ethereal  solution 
of  the  acid.  The  silver  salt,  a  red  amorphous  powder,  on  treatment 
with  the  calculated  amount  of  methyl  iodide  yields  the  methyl  ester, 
an  amorphous  powder,  m.  p.  70°.  The  other  esters  are  generally  of 
syrupy  consistency.  D.  F.  T. 
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The  Formation  of  Basic  Derivatives  of  Cholesterol  and  the 
Preparation  of  a-Cholestylamine.  Otto  Diels  and  Erich  Stamm 
( Ber .,  1912,  45,  2228 — 2232), — Cholesterol  readily  reacts  with  chloro- 
acetyl  chloride  to  form  cholesteryl  chloroacetate,  from  which  cholesteryl 
piperidylacetate  can  be  prepared.  The  corresponding  amino-derivative 
could  not  be  obtained  by  the  action  of  ammonia.  a-Cholestylamine 
was  obtained  by  the  reduction  of  a-cholestanoneoxime.  The  latter 
substance  and  the  corresponding  semicarbazone  have  unexpectedly  low 
and  indefinite  m.  p.’s,  possibly  owing  to  the  formation  of  liquid 
crystals. 

Cholesteryl  chloroacetate,  prepared  by  warming  cholesterin  with 
chloroacetyl  chloride,  has  m.  p.  162°.  Cholesteryl  piperidylacetate  has 
m.  p.  114'5°.  The  hydrochloride  of  the  latter  was  analysed. 

a-Cholestanone-p-nitrophenylhydrazone  separates  from  alcohol  in 
yellow  needles,  which  soften  at  179°,  and  are  completely  melted  at 
184°. 

a-Cholestanoneoxime  is  a  white,  amorphous  powder,  which  softens  at 
75°,  and  has  m.  p.  95 — 100°.  It  forms  a  well-crystallised  additive 
product  with  carboxyethylcarbimide,  m.  p.  161°  (decomp.).  When 
reduced  by  sodium  in  boiling  amyl-alcoholic  solution,  it  is  transformed 
into  a-cholestylamine,  m.  p.  110 — 120°,  the  hydrochloride  of  which  was 
also  analysed.  H.  W. 


Chlorination  of  Benzoic  Acid.  J.  Th.  Born  water  and 
Arnold  F.  Holleman  ( Rec .  trav.  chim.,  1912,  31,  221 — 248). — An 
endeavour  to  clear  up  the  question  as  to  the  result  of  chlorinating 
benzoic  acid  (compare  Claus  and  Bucher,  Abstr.,  1887,  828;  Lossen, 
1904,  i,  159).  In  this  paper  the  question  is  only  dealt  with  from 
the  qualitative  side.  In  the  first  part  of  the  paper  directions  are 
given  for  the  preparation  of  the  pure  mono-  and  di-chlorobenzoic  acids 
from  various  derivatives  of  toluene,  after  which  some  of  the  physical 
properties  of  the  monochlorobeDzoie  acids  are  compared,  from  which  a 
method  for  the  qualitative  separation  of  benzoic  and  the  monochloro- 
benzoic  acids  is  drawn  up. 

By  the  action  of  chlorine  on  a  slight  excess  of  benzoic  acid  in  the 
presence  of  ferric  chloride  at  about  20°,  in  the  absence  of  light,  the 
principal  product  is  m-chlorobenzoic  acid,  together  with  some  2  : 5- 
and  3  : 4-dichlorobenzoic  acids.  When  one  atom  of  chlorine  has  been 
introduced,  the  rate  of  substitution  is  much  greater,  and  the  second 
entrant  chlorine  atom  seems  to  be  directed  by  the  atom  already  present 
rather  than  by  the  carboxyl  group. 

On  chlorinating  benzoyl  chloride  by  the  passage  of  a  current  of 
chlorine  with  intermittent  exposure  to  light,  additive  products  are 
formed,  the  principal  one  being  the  hexachloride  of  benzoic  acid, 
together  with  some  benzene  hexachloride. 

The  last  part  of  the  paper  contains  fusion-point  curves  and  tables 
of  results  for  mixtures  of  benzoic  acid  with  each  of  the  monochloro- 
acids,  and  also  mixtures  of  the  three  monochloro-acids  taken  in  pairs. 

W.  G. 
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Derivatives  of  Ethyl  a-Cyanophenylacetate  and  Ethyl 
a-Cyanobutyrate.  Harry  F.  Hadley  (J.  Amer.  Ckem.  Soc.,  1912,  34, 
923  —  928). — a-Cyanophenylacetic  and  a-cyanobntyric  acids  each  contain 
an  asymmetric  carbon  atom.  The  present  work  was  undertaken  with 
the  object  of  separating  the  acids  into  their  two  enantiomorphic  modifica¬ 
tions.  The  salts  of  a-cyanophenylacetic  acid  proved  too  unstable  for  the 
purpose.  Attempts  were  made  to  resolve  a-cyanobutyric  acid  by 
means  of  its  metallic  salts  and  also  by  the  fractional  crystallisation  of 
its  salts  with  optically  active  alkaloids,  but  in  each  case  without 
success. 

Lead  and  cadmium  a-cyanophenylacetates,  and  barium ,  strontium , 
strychnine,  and  brucine  a-cyanobutyrates  were  prepared  and  analysed. 
Aniline  a-cyanobutyrate,  has  m.  p.  57°  ;  the  anilide  was  also  prepared. 

a-Cyano- a  ethylbutyr anilide,  m.  p.  217 — 218°,  crystallises  in  long 
needles  ;  the  corresponding  p -tolaidide  was  also  prepared.  E.  G. 

Influence  of  Calcium  Benzoate  on  the  Solubility  of  Calcium 
Cinnamate.  Anne  W.  K.  de  Jong  (Bee.  trav.  chim.,  1912,  31, 
256 — 257). — A  solution  of  calcinm  benzoate  saturated  at  26°,  on 
warming  dissolves  calcium  cinnamate,  and  from  the  solution,  on 
cooling,  there  separate  out  crystals  of  a  double  salt  having  the 
composition  CHPhlCH’CO^Ca^CC^PbjSHgO.  W.  G. 

Derivatives  of  Diphenylbromoacetic  Acid.  Heinrich 
Klinger  and  G.  Nickell  ( Annalen ,  1912,  390,  365 — 370), — Di- 
phenylbromoacetyl  bromide ,  CPh2Br*COBr,  m.  p.  64 — 65°,  obtained  by 
heating  benzilic  acid  and  phosphorus  pentabromide  (2  mols.)  on  the 
water-bath,  is  converted  by  warm  aniline  into  diphenylanilino- 
acetanilide,  m.  p.  181 — 182°,  and  by  ethereal  aniline  (2  mols.)  into 
diphenylbromoacetaniliie,  m.  p.  85 — 86°. 

When  diphenylchloro-  or  bromo-acetanilide  is  heated  at  140 — 230° 
for  one  and  a-half  hours,  each  yields  a  substance  which  crystallises 
from  benzene  in  prismatic  needles  containing  Cf)H6,  m.  p.  225 — 226°, 
and  may  possibly  be  1  :  3  :  3  :  4  :  6  :  Q-hexaphenyl-2  : 5-diketopiperazine. 

Diphenylaminoacetamide,  NH2*CPh2-CONH2,  m.  p.  144 — 145°,  is 
obtained  by  passing  dry  ammonia  into  a  cold  ethereal  solution  of 
diphenylbromoacetyl  bromide.  C.  S. 

The  Condensation  of  Phenylglycollonitrile  with  Aromatic 
Aldehydes  in  the  Presence  of  Thionyl  Chloride.  Stephane 
Minovici  and  Mile.  Theodosie  Zenovici  (Bull.  Soc.  chim.,  1912,  [iv], 
11,  757 — 762). — Aromatic  aldehydes  can  condense  in  several  ways 
with  phenylglycollonitrile  (E.  Fischer,  Abstr.,  1896,  i,  262; 
Minovici,  Abstr.,  1899,  i,  890;  Bull,  de  Chim.  Roum.,  1910,  No.  1).  The 
final  product  of  the  action  of  thionyl  chloride  on  a  mixture  of  an 
aromatic  aldehyde  with  phenylglycollonitrile  is  of  the  structure 
(CHPhCl*CONH)2R,  where  R  represents  the  benzylidene  or  some 
analogous  radicle  ;  chlorophenylacetonitrile,  CHPhCl'CN,  and 
chlorophenylacetamide,  CHPhCl*CONH2,  are  probably  intermediate 
products. 

Thionyl  chloride  is  cautiously  added  to  an  equimolecular  quantity 
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of  phenylglycollonitrile,  and  after  thirty-six  hours,  an  equimolecular 
quantity  of  aromatic  aldehyde  is  introduced.  After  a  time  the  mass 
solidifies  ;  after  extracting  with  ether,  the  residue  is  recrystallised 
from  alcohol. 

Benzylidenebisphenylchloroacetamide,  (CHPhCl*CO*NH)2CHPh,  ob¬ 
tained  in  the  above  manner  using  benzaldehyde,  forms  plates  or  fine 
needles,  m.  p.  192 — 194°. 

Tp-Methoxybenzylidenebisphenylchloroacetamide, 

(CHPhCl-CO-NH)2CH-C6H4-OMe, 

prepared  with  the  use  of  anisaldehyde,  forms  silky  needles,  m.  p. 

196— 198°. 

p-iso  Propylbenzylidenebisphenylchloroacetamide, 

(CHPhCl*CO-NH)2CH-C6H4*CHMe2, 
obtained  analogously  from  cuminaldehyde,  forms  needles,  m.  p. 

197— 199°. 

These  three  substances  are  hydrolysed  by  dilute  hydrochloric  acid 
in  a  sealed  tube  at  120°,  giving  the  corresponding  aldehyde  together 
with  phenylglyeollic  acid  and  ammonium  chloride.  They  also  react 
with  aniline  or  phenylhydrazine  on  gentle  warming ;  the  action  of 
aniline  gives  benzylidenebisphenylanilinoacetamide, 
(NHPh-CHPh-CO-NH)2CHPh, 
m.  p.  202°  ;  p-methoxybenzylidenebisphenylanilinoacetamide , 
(NHPh-CHPh*CO-NH)2CH-CaH4-OMe, 
m.  p.  193°,  and  p-hopropylbenzylidenebispkenylanilinoacetamide , 
(NHPh-CHPh*CO-NH)2CH-C6H4-CHMe2, 
m.  p.  220°,  all  crystallising  in  needles.  The  action  of  phenylhydrazine 
gives  three  analogous  substances,  likewise  crystallising  in  needles ; 
benzylidenebisphenylphenylhydrazinoacetamide, 

(NHPh-NH-CHPh-CO-NH)2CHPb, 
m.  p.  183°  (decomp.);  p -methoxybenzylidenebisphenylphmylhydrazino- 
acetamide,  (NHPh*NH-CHPh-CO-NH)2CH-C6H4-OMe,  m.  p.  187° 
(decomp. ),  and  p-iso propylbenzylidenebisphenylphenylhydrazinoacet- 
amide ,  (NHPh-NH-CHPh*CO-NH)2CH-Cf>H4-CHMe2,  m.  p.  196° 
(decomp.).  D.  F.  T. 

The  Saponification  of  a  Cyanohydrazone.  C.  Gastaldi 
( Gazzetta ,  1912,  42,  i,  612 — 617). — The  hydrolysis  of  a-nitrophenyl- 
acetonitrile  yields,  instead  of  a  carboxylic  acid,  w-nitrophenylmethane, 
carbon  dioxide  being  lost  (Wislicenus  and  Endres,  Abstr.,  1902, 
i,  541).  The  hydrolysis  of  the  similarly  constituted  phenylcyano- 
formaldehyde-o-nitrophenylhydrazone,  CN'CPhlN*NH'C0H4*NO2,  has 
therefore  been  studied,  and  it  is  found  that  saponification  proceeds  in 
the  usual  manner,  but  that  carbon  dioxide  may  be  eliminated  by 
heating  the  product  to  fusion. 

Phenylglyoxylic  acid  o-nitrophenylhydrazone, 

C02H-CPh:N-NH-C6H4-N02, 

prepared  by  heating  the  cyano-compound  with  10%  alcoholic  potash, 
separates  from  benzene  in  yellow  crystals,  m.  p.  180 — 181°.  The 
potassium  salt  forms  rose-coloured  crystals,  with  2H20  ;  the  silver 
salt  forms  a  pink,  crystalline  powder.  The  acid  yields  benzaldehyde- 
o-nitrophenylhydrazone  on  fusion.  C.  H.  D. 
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Derivatives  of  Alkyloxydiphenylacetio  Acid  and  Alkyloxydi- 
phenyleneacetic  Acid.  Heinbich  Klingeb  ( Annalen ,  1912,  390, 
371 — 376). — The  halogen  atoms  in  diphenylchloro-  and  bromo-aeetic 
acids  are  much  more  easily  displaced  than  those  in  diphenylene  chloro- 
and  bromo-acetic  acids.  Thus  diphenylbromoacetyl  bromide  in 
methyl  alcohol  at  0°  yields  a  substance,  b.  p.  191 — 192°/19  mm.,  which 
is  converted  by  hydrolysis  into  diphenylmethoxyacetic  acid, 

0Me-CPh2-C02H, 

m.  p.  99—100°. 

Diphenylethoxyacetic  acid,  m.  p.  113 — 114°,  is  obtained  in  a 
similar  manner  from  diphenylbromoacetyl  bromide  and  ethyl  alcohol. 
Diphenylchloroacetyl  chloride  and  alcohol  yield  65%  of  ethyl  diphenyl- 
chloroacetate. 


124°, 


Methyl  diphenylenemethoxy acetate,  i  °  (j%>C(OMe)*C02Me,  m.  p. 

and  the  ethyl  ester,  m.  p.  72°,  are  obtained  by  heating  the  correspond¬ 
ing  esters  of  diphenylenechloroacetic  acid  with  methyl-alcoholic  silver 
nitrate.  By  hydrolysis  they  yield  diphenylenemethoxy acetic  acid,  m.  p. 
181°  (decomp.).  Diphenylenebromoacetanilide  and  methyl-alcoholic 
silver  nitrate  yield  diphenylenemethoxy  acetanilide, 


c6h 

c6h 


4>C(OMe)-GO-NHPh, 

4 


m.  p.  195 — 196°. 

Diphenylene-ethoxyacetic  acid,  m.  p.  169°,  is  obtained  by  the  hydrolysis 
of  its  methyl  ester,  m.  p.  77°.  Diphenylene-ethoxyacetanilide ,  m.  p. 
129 — 130°,  is  prepared  from  alcoholic  silver  nitrate  and  diphenylene- 
-chloro-  or  -bromo-acetanilide.  C.  S. 


Behaviour  of  Acid  Dichlorides  towards  Ammonia.  Johannes 
Scheibek  and  Max  Knothe  ( Ber .,  1912,  45,  2252 — 2259). — The 
authors  have  examined  the  absorption  spectra  and  the  action  towards 
ammonia  of  a  number  of  acid  dichlorides,  and  draw  the  conclusion  that 
the  formation  of  a  nitrile  acid  by  the  interaction  of  an  acid  dichloride 
and  ammonia  cannot  be  regarded  as  evidence  of  the  unsymmetrical 
structure  of  the  former,  but  only  shows  a  spatial  proximity  of  the 
-COC1  groups,  or  of  the  -COC1  and  -S02C1  groups. 

cis-  and  cis-frcms-Camphoryl  chlorides  in  ethereal  solution  have 
absorption  spectra  which  are  similar  and  appreciably  stronger  than 
that  of  cis-camphoric  acid  (measured  in  aqueous  solution  in  the  form  of 
its  sodium  salt). 

Quinolinyl  dichloride,  b.  p.  159°/19  mm.,  was  prepared  by  the  action 
of  phosphorus  pentachloride  on  quinolinic  acid.  Its  symmetrical  nature 
was  shown  by  the  formation  of  the  same  dimethyl  ester  from  quinolinyl 
dichloride  and  sodium  methoxide  as  from  silver  quinolinate  and  methyl 
iodide,  whilst,  also,  the  absorption  spectra  of  quinolinic  acid  (in 
alcohol),  methyl  quinolinate  (in  ether),  and  quinolinyl  dichloride  (in 
ether)  were  similar.  Aqueous  ammonia  transformed  quinolinyl  di¬ 
chloride  into  3-cyanopyridine-4:-carboxylic  acid,  m.  p.  175 — 176°,  the 
constitution  of  which  follows  from  its  hydrolysis  to  nicotinic  acid. 

iaoPhthalyl  and  terephthalyl  dichlorides  were  quantitatively  trans¬ 
formed  by  ammonia  into  the  corresponding  diamides. 
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Comparison  of  the  absorption  curves  of  o-toluenesulphonic  acid  and 
its  chloride  showed  that  the  transformation  of  the  group  -S02*0H  into 
-S02C1  did  not  alter  the  nature  of  the  absorption,  which  is  increased. 
o-Sulphobenzoyl  dichloride  (m.  p.  40°)  was  found  to  show  an  absorp¬ 
tion  similar  to  that  of  o-sulphobenzoic  acid,  whilst  the  isomeric 
chloride  (m.  p.  79°)  showed  much  weaker  absorption.  Contrary  to  the 
usual  practice,  the  authors  consider  the  dichloride  (m.  p.  40°)  to 
be  symmetrical ;  that  of  m.  p.  79°  to  be  unsymmetrical.  H.  W. 


[Solutions  of  Hydrogen  Cyanide  and  Benzaldehyde.]  P. 
Wirth  [Arch.  Phcirm.,  1912,  250,  396 — 397). — The  author  replies  to 
Rosentbaler’s  criticisms  (Abstr.,  1911,  i,  987)  of  his  work  (Abstr.,  1911, 
i,  875).  C.  S. 


o-  and  ^Mercaptobenzaldehyde.  Paul  Friedlander  and  Emil 
Lenk  (Per.,  1912,  45,  2083 — 2090). — Starting  from  o-  and  jo-amino- 
benzaldehydes,  o-  and  jo-aldehydophenyl  mercaptans,  the  first  aldehydo- 
mercaptans  to  be  prepared,  have  been  obtained  as  volatile  oils  which 
easily  polymerise. 

o-Nitrobenzyl  chloride  when  warmed  with  a  solution  of  sulphanilic 
acid  and  excess  of  sodium  carbonate,  then  treated  with  a  solution 
of  common  salt  and  with  a  solution  of  sulphur  in  aqueous  sodium 
hydroxide,  and  finally  distilled  with  steam  gives  o-aminobenzaldehyde  ; 
this  can  be  diazotised  by  dissolving  in  alcohol  with  the  calculated 
quantity  of  nitrite  and  adding  gradually  to  cold  dilute  sulphuric  acid. 

[jo-Diazobenzaldehyde  couples  with  /2-naphthol  giving  p -aldehydo- 
benzeneazo-(3-naphthol,  needles,  m.  p.  183°,  which  reacts  easily  with 
hydrazine,  phenylhydrazine,  and  hydroxylamine.  m-Diazobenzalde- 
hyde  in  a  similar  manner  gives  m -aldehydobenzeneazo-fi-naphthol, 
orange-red  needles,  m.  p.  156°.  o-Diazobenzaldehyde  likewise  couples 
with  /3-naphthol,  giving  a  red  dye,  but  this  rapidly  isomerises  to 


3-hydroxy-indazolyl-2-/3-naphthol,  C6H4<\ 


N- 


6lx4 


colourless  substance,  m.  p.  235°  (compare  Bamberger  and  Lublin, 
Abstr.,  1909,  i,  509) ;  the  coupling  product  with  a-naphthol  is  similarly 
rearranged  to  d-hydroxyindazolyl-2-a-napkthol,  colourless  needles, 
m.  p.  238°.] 

If  a  diazotised  solution  of  o-aminobenzaldehyde  sulphate  is  run  into  a 
suspension  of  cuprous  thiocyanate  in  a  solution  of  potassium  thio¬ 
cyanate,  o -thiocyanobenzaldehyde,  CHOC6H4‘SCN,  colourless  needles, 
m.  p.  76°,  is  obtained  ;  on  mixing  this  with  a  warm  aqueous  solution 
of  sodium  sulphide  and  cooling,  the  sodium  salt  of  Q-mercaptobenz- 
aldehyde  separates  in  yellow  crystals ;  free  o -mercaptobenzaldehyde 
(o-aldehydophenyl  mercaptan),  SH’C6H4*CHO,  liberated  by  cautious 
treatment  with  acids,  is  a  yellow  oil  of  mercaptan-like  odour,  which  on 
keeping  quickly  changes  to  a  yellow  resin.  Oxidation  of  the 
mercaptan  compound  with  potassium  ferricyanide  gives  dibenzaldehyde 
o-disulphide,  S2(CeH4*CHO)2,  yellow  needles,  m.  p.  145°.  Other 
derivatives  of  the  mercaptobenzaldehyde  are  o -methylthiolbenzaldehyde, 
SMe'CgH^CHO  (obtained  by  the  action  of  methyl  sulphate),  which 
gives  an  azine,  SMe-C6H4*CH:N-N:CH-C6H4-SMe,  yellow  leaflets, 
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m.  p.  119°,  phenylhydrazone,  m.  p.  127 — 129°,  and  thionaphthen- 2- 

CH\ 

carboxylic  acid,  C6H4<^_g_^>C*C02H  (obtained  by  the  action  of 

sodium  chloroacetate),  colourless  needles,  m.  p.  114°.  The  last-named 
derivative  on  heating  with  quicklime  gives  thionaphthen. 

jo-Aminobenzaldehyde  can  be  obtained  by  the  action  on  jt>-nitro- 
toluene  of  a  solution  of  sulphur  in  aqueous  sodium  hydroxide  ;  it 
is  then  diazotised  and  run  into  a  solution  of  cuprous  and  potassium 
thiocyanates,  when  p -thiocyanobenzaldehyie  is  obtained,  almost  colour¬ 
less  needles,  m.  p.  78°  ;  this  substance  reacts  with  an  aqueous  solution 
of  sodium  sulphide,  giving  the  sodium  salt  of  p -mercaptobmzaldehyde. 
This  sodium  salt  can  also  be  obtained  by  running  the  diazotised 
solution  of  jo-aminobenzaldehyde  into  a  solution  of  excess  of  potass¬ 
ium  xanthate  and  subsequently  hydrolysing  the  resultant  ethyl 
\>-aldehydophenyl  xanthate ,  CHO,C6H4,S‘CS*OEt  (m.  p.  135°),  with 
sodium  hydroxide,  p -Mercaptobenzaldehyde  is  a  colourless  oil  ( sodium 
salt,  yellow  leaflets),  which  quickly  polymerises  to  a  white  solid, 
m.  p.  about  130° ;  this  on  treatment  with  sodium  hydroxide  solution 
gives  the  salt  of  the  simple  substance.  The  unimolecular  compound 
gives  a  phenylhydrazone,  m.  p.  137°,  and  can  be  oxidised  by  potassium 
ferricyanide  to  the  disulphide,  yellow  needles,  m.  p.  108°;  the  last 
substance  gives  a  phenylhydrazone,  leaflets,  m.  p.  198°.  p -Methyl- 
thiolbenzaldehyde,  a  colourless  oil,  b.  p.  273°  (obtained  by  the  action  of 
methyl  sulphate  on  the  mercaptan),  gives  an  oxime,  m.  p.  110°, 
a  phenylhydrazone,  leaflets,  m.  p.  138°,  and  an  azine,  yellow  needles, 
m.  p.  119°.  D.  F.  T. 

The  Partial  Catalytic  Hydrogenation  of  Substances  Con¬ 
taining  more  than  One  Double  Bond.  Carl  Paal  ( Ber .,  1912, 
45,  2221 — 2228.  Compare  Paal  and  Hartmann,  Abstr.,  1909, 
i,  926). — The  author  has  studied  the  partial  reduction  of  styryl 
methyl  ketone,  cinnamylidenemalonic  acid,  piperic  acid,  piperine, 
phorone,  and  distyryl  ketone,  and  draws  the  conclusion  that  only  those 
compounds  possessing  two  double  bonds  in  which  the  latter  are 
separated  by  at  least  one  carbon  atom  are  capable  of  partial  reduction. 
In  all  experiments,  colloidal  palladium  was  used  as  catalyst. 

An  alcoholic  solution  of  styryl  methyl  ketone,  when  treated  with  the 
amount  of  hydrogen  necessary  for  half-reduction,  yielded  unchanged 
styryl  methyl  ketone  and  S-phenylbutyl  methyl  ketone.  Similarly,  the 
half -reduction  of  an  aqueous  solution  of  sodium  cinnamylidenemalonate 
led  to  the  isolation  of  unchanged  cinnamylidenemalonic  acid  and 
w-phenyl-n-propylmalonic  acid.  Piperic  acid  yielded  tetrahydropiperic 
acid,  m.  p.  90 — 91°,  together  with  unchanged  piperic  acid,  whilst 
tetrahydropiperine  and  unchanged  piperine  were  obtained  when  the 
latter  was  reduced. 

Phorone,  on  the  other  hand,  absorbed  hydrogen  very  readily  with 
the  practically  quantitative  formation  of  dihydrophorone  (isobutyl 
isobutenyl  ketone),  b.  p.  176°.  Its  semicarbazone  had  m.  p.  133 — 134°. 
Similarly,  the  main  product  of  the  half-i eduction  of  distyryl  ketone  was 
phenylethyl  styryl  ketone.  Dibenzylacetone  was  also  formed  in  small 
quantity,  together  with  substances  of  higher1  and  less  constant  m.  p. 
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When  the  solutions  of  phenylethyl  styryl  ketone  were  exposed 
to  light,  two  substances ,  m.  p.  125 — 126°  and  180 — 188°  respectively, 
were  formed.  H.  W. 

Anthraquinonylmonohydrazines.  Richard  Mohlau  [with 
Artur  Viertel  and  Fu.  Reiner]  ( Ber .,  1912,  45,  2233 — 2244). — 
The  preparation  and  properties  of  anthraquinonyl-l-hydrazine  and 
anthraquinonyl-2-hydrazine  are  described. 

Anthraquinonyl-l-diazonium  hydrogen  sulphate  was  prepared  by  the 
addition  of  sodium  nitrite  to  a  suspension  of  1-aminoanthraquinone 
sulphate.  When  acted  on  by  potassium  hydroxide  and  potassium 
sulphite,  it  was  transformed  into  potassium,  anthraquinonyl-l-diazo- 
sulphonate,  C14IL05N2SK,  whilst,  under  the  action  of  potassium 
sulphite  and  a  little  potassium  hydroxide  followed  by  heating  the 
solution  to  90°,  potassium  anthraquinonyl  - 1  -  hydrazinedisulphonate, 
C14H702'N(S03K)*NH*S03K,2H20,  was  formed.  Anthraquinonyl-l- 
hydrazine ,  in.  p.  210°-  (corr.,  decomp.),  was  prepared  by  reduction  of 
the  diazosulphonate  by  stannous  chloride  and  hydrochloric  acid.  Its 
hydrochloride  was  analysed.  By  the  action  of  equimolecular  quanti¬ 
ties  of  potassium  anthraquinonyl-l-hydrazine  disulphonate  and  the 
corresponding  aldehyde  in  alcoholic  solution  in  the  presence  of  con¬ 
centrated  hydrochloric  acid,  the  following  hydrazones  were  prepared, 
the  colours  of  which  are  appended  :  benzylideneanthraquinonyl-l- 
hydrazone  (dark  brownish-red),  m.  p.  214°,  and  its  acetyl  derivative 
(light  yellow),  m.  p.  234°;  o-nitrobenzylideneanthraquinonyl-\-hydrazone 
(reddish-brown),  m.  p.  268 — 270°  ;  m -nitrobenzylideneanthraquinonyl- 
l-hydrazone  (brownish-red),  m.  p.  285 — 287°  ;  p -nitrobenzylidene- 
anthraquinonyl-l-hydrazone  (red),  m,  p.  above  300°;  dimethyl- p- 
aminobenzylideneanthraquinonyl  - 1  -  hydrazone  (dark  blue),  m.  p. 
234 — 235°;  o- hydroxybenzylideneanthraquinonyl  -  1  -  hydrazone  (dark 
violet),  m.  p.  258 — 260°  ;  p -hydroxybenzylideneanthraquinonyl  - 1  - 
hydrazone  (dark  violet),  m.  p.  275 — 276°;  p -methoxybenzylidene- 

_ NAc  anthraquinonyl-\ -hydrazone  (deep  violet  with  bronze 

glance),  m.  p.  232°;  piper onylanthraquinonyl  - 1- 
hydrazone  (deep  violet),  m.  p.  253°;  cinnamylidene- 
anthraquinonyl  -  1  -  hydrazone  (brownish-red),  m.  p. 
201 — 202°  ;  ethyl  anthraquinonyl-l-hydrazoneaceto- 
Q  acetate  (reddish-brown),  m.  p.  169 '5°.  The  latter 

substance,  when  treated  with  acetic  anhydride  and 
concentrated  sulphuric  acid,  was  transformed  into  acetylpyrazole- 
anthrone  (annexed  formula),  m.  p.  213°  (corr.),  which,  under  the  action 
of  alcoholic  potassium  hydroxide,  followed  by  acidification,  yielded 
pyrazoleanthrone ,  m.  p.  277 — 278°.  This  substance  was  also  obtained 
by  heating  anthraquinonyl-l-hydrazine  with  aniline  and  aniline 
hydrochloride  at  150°. 

Anthraquinonyl -2 -diazonium  hydrogen  sulphate  was  prepared  in  the 
same  manner  as  its  isomeride  (see  above).  It  united  with  pbenyl- 
methylpyrazolone  in  aqueous  solution  in  the  presence  of  sodium 
acetate  with  the  formation  of  2-anthraquinonyl-k-diazo-\-phenyl-3- 
methyl -5-pyrazolone,  which  was  obtained  in  yellow  needles  and  red 
leaflets.  Each  form  has  m.  p.  247°  and  shows  the  same  absorption 
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spectrum.  At  temperatures  above  110°,  the  yellow  modification  is 
readily  transformed  into  the  red  variety.  Potassium  anthraquinonyl- 
2-hydrazinedisulphonate  was  obtained  by  the  same  method  as  the 
1-compound.  When  boiled  with  concentrated  hydrochloric  acid,  it 
yielded  the  hydrochloride  of  anthraquinonyl-2 -hydrazine,  whilst,  when 
boiled  with  40%  alcohol,  it  formed  potassium  anthraquinonyl-2- 
hydrazinesulphonate. 

Anthraquinonyl-2-hydrazine,  m.  p.  229°,  was  prepared  by  boiling 
potassium  anthraquinonyl-2-hydrazinedisulphonate  with  hydrochloric 
acid  and  subsequent  treatment  with  sodium  acetate.  Its  hydrochloride 
has  m.  p.  238 — 239°  (decomp.).  The  following  hydrazones  were 
prepared  by  the  action  of  the  hydrazine  with  the  requisite  aldehyde  or 
ketone  in  alcoholic  or  pyridine  solution  :  benzylideneanthraquinonyl- 2- 
hydrazone  (dark  red),  m.  p.  286°;  p-nitrobenzylideneanthraquinonyl-2- 
hydrazone  (yellowish-red),  m.p.  above  330°;  dimethyl-p-aminobenzylidene- 
anthraquinonyl-2-hydrazone  (dark  violet),  m.  p.  about  280°  ;  o-hydroxy- 
benzylideneanthraquinonyl  -  2  -  hydrazone  (dark  red),  m.  p.  334° ; 
p-hydroxybenzylideneanthraquinonyl-2-hydrazone  (dark  violet),  m.  p. 
above  295° ;  p-methoxybenzylideneanthraquinonyl-2-hydrazone  (reddish- 
violet),  m.  p.  280 — 284°  ;  piperonylanthraquinonyl-2-hydrazone  (brown¬ 
ish-red),  m.  p.  about  290° ;  2  :  Z-dihydroxybenzylideneanthraquinonyl-2- 
hydrazone  (deep  blue),  m.  p.  about  310°;  p-hydroxy-m-methoxybenzyl- 
ideneanlhraquinonyl-2- hydrazone  (yellowish-red),  m.  p.  307 — 308°  ; 
cinnamylideneanthraquinonyl-2-hydrazone  (reddish-brown),  m.  p.  259°; 
acetoneanthraquinonyl-2-hydrazone  (red),  m.  p.  228° ;  benzophenone- 
anthraquinonyl-2-hydrazone  (brownish-red),  m.  p.  227°  ;  dibenzylidene- 
anthraquinonyl-2-hydrazone  (reddish-orange),  m.p.  273°;  the  anthra- 
quinonyl-2-hydrazone  of  ethyl  acetoacetate  (yellowish-orange),  m.  p.  178°. 
The  latter  compound,  unlike  the  corresponding  1-isomeride,  can  be  con¬ 
verted  into  a  pyrazolone.  Under  the  action  of  boiling  acetic  anhydride, 
it  was  transformed  into  1  -/3-anthraquinonyl-5-acetyl-3-methylpyrazolone, 
m.  p.  237°,  after  darkening  at  225°.  H.  W. 

A  New  Synthesis  of  Anthraquinonylhydrazines.  Richard 
Mohlau  [with  Artur  Viertel  and  Alfred  Redlich]  (Per.,  1912, 
45,  2244 — 2248). — Anthraquinonylhydrazines  may  be  prepared  by  the 
interaction  of  hydrazine  and  a-chloroanthraquinones. 

Anthraquinonyl-l-hydrazine  was  prepared  by  boiling  a  solution  of 
1-chloroanthraquinone  in  pyridine  with  hydrazine  hydrate  during 
thirty  minutes.  In  similar  circumstances,  2-chloroanthraquinone 
and  hydrazine  hydrate  do  not  react,  but,  when  heated  during  eight 
hours  at  170°,  anthraquinony  1-2-hydrazine  is  formed.  Similarly, 
5-chloroanthraquinonyl-\-hydrazine ,  m.  p.  227°,  was  formed  when 
1  : 5-dichloroanthraquinone  and  hydrazine  hydrate  were  boiled  in 
pyridine  solution.  When  the  above  substance,  or  more  simply 
1  :  5-dichloroanthraquinone  itself,  was  heated  with  hydrazine  hydrate 
and  pyridine  at  145°  during  eight  hours,  anthraquinony  lene- 1  :  5- di¬ 
hydrazine,  m.  p.  258°,  was  formed,  which  was  converted  by  acetic 
anhydride  into  an  acetyl  compound.  When  a  solution  of  the  dihydr¬ 
azine  in  concentrated  sulphuric  acid  was  warmed,  a  dipyrazoleanthrone 
was  formed.  1  :  8-Dichloroanthraquinone,  when  boiled  with  hydrazine 
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hydrate  in  pyridine  solution,  formed  transitorily  8 -chloroanthraquinonyl- 
1-hydrazine,  which  passed  into  8 -chloropyrazoleanthrone,  m.  p.  above 
360°. 

2  : 6-Dichloroanthraquinone  was  converted  in  small  yield  into 
anthraquinonylene-'l  :  6-dihydrazine ,  m.  p.  above  360°,  when  heated 
with  hydrazine  hydrate  and  pyridine  during  eight  hours  at  170° 

H.  W. 

Artificial  Caoutchouc.  Carl  D.  Harries  ( Zeitsch .  anyew.  Ghem 
1912,  25,  1457 — 1462).  Synthetic  Caoutchouc  Fritz  Hoffmann 
{ibid.,  1462 — 1467). — Lectures  delivered  before  the  Yereins  Deutscher 
Chemiker  at  Freiburg  in  Breisgau  dealing  with  the  subject  respectively 
from  the  scientific  and  the  technical  point  of  view. 

Chemistry  of  Caoutchouc.  V.  Theory  of  Vulcanisa¬ 
tion.  III.  David  Spence  and  J.  Young  {Zeitsch.  Ghem.  Ind. 
Kolloide ,  1912,  11,  28 — 34.  Compare  Abstr.,  1911,  i,  657). — 
Further  experiments  relating  to  the  nature  of  the  vulcanisation 
process  have  been  made,  in  which  the  velocity  of  the  change  was 
determined.  Pure  white  Ceylon-Para  caoutchouc  was  intimately 
mixed  with  10%  of  precipitated  sulphur,  and  the  vulcanisation  carried 
out  at  a  constant  temperature  (135°  or  155°).  After  measured  time 
intervals,  the  “  fixed  ”  sulphur  was  estimated,  and  the  data  thus 
obtained  show  that  the  reaction  takes  place  at  a  constant  speed. 
From  the  observed  velocities  at  the  two  temperatures,  the  temperature- 
coeflicient  of  the  reaction  is  found  to  be  2 -6 5.  When  the  vulcani¬ 
sation  was  carried  out  with  37%  of  sulphur,  a  similar  constant  velocity 
was  observed,  but  instead  of  the  whole  of  the  sulphur  being  fixed,  it 
was  found  that  the  process  is  completed  when  the  proportion  of  fixed 
sulphur  reaches  32%.  This  corresponds  very  closely  with  that 
required  by  the  formula  C10H16S2,  and  this  fact,  together  with  the 
velocity  observations,  are  considered  to  prove  the  untenability  of  the 
adsorption  theory.  The  vulcanisation  process,  according  to  the  authors, 
must  therefore  be  considered  essentially  as  a  chemical  process  in  which 
the  above  compound  is  formed. 

Experiments  on  the  vulcanisation  of  balata  under  the  same  con¬ 
ditions  show  that  the  course  of  the  process  is  not  only  similar  to  that 
of  the  vulcanisation  of  caoutchouc,  but  that  the  velocity  is  very  nearly 
the  same  in  the  two  cases.  H.  M.  D. 

[Chemistry  of  Caoutchouc.  Theory  of  Vulcanisation.] 
Wolfgang  Ostwald  {Zeitsch.  Ghem.  Ind.  Kolloide,  1912,  11,  34 — 36). 
— Polemical  against  SSpence  (compare  previous  abstract). 

H.  M.  D. 

The  Desulphurisation  of  Vulcanised  Caoutchouc.  F.  Willy 
Hinrichsen  and  Erich  Kindscher  {Zeitsch.  Ghem.  Ind.  Kolloide, 
1912,  11,  38 — 39). — The  values  obtained  for  the  combined  sulphur 
by  treatment  of  vulcanised  caoutchouc  with  metals  in  presence  of 
alcoholic  sodium  hydroxide  solution  (compare  ibid.,  1912,  10,  146) 
cannot  be  accepted  as  correct,  in  that  this  method  fails  to  take  into 
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account  the  sulphur  which  may  be  combined  with  inorganic  con¬ 
stituents.  It  is  now  shown  that  a  correction  for  this  may  be  applied 
by  estimation  of  the  sulphur  in  the  ash.  When  this  correction  is 
applied  to  the  sulphur  content  of  the  extracted  material,  it  is  found 
that  the  observed  percentage  of  combined  sulphur  diminishes  con¬ 
siderably  as  the  pressure  in  the  autoclave,  in  which  the  disulphurisa- 
tion  is  effected,  is  increased  from  four  to  ten  atmospheres.  The  acetone 
soluble  constituents  are  also  found  to  vary  to  a  very  large  extent 
according  to  the  pressure.  H.  M.  D. 
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Methylation  of  Glucosidea.  Josef  Herzig  and  R.  Schonbacii 
( Monatsh .,  1912,  33,  673 — 681). — On  methylation  of  quercitrin  with 
diazomethane,  the  free  hydroxyl  groups  in  the  quercetin  residue  are 

readily  methylated,  whilst  one  methy 
group  is  slowly  introduced  into  the 
rhamnose  residue,  a  pentamethyl- 
quercitrin  beiDg  obtained. 

This  when  decomposed  with  dilute 
acids  yields  a  colourless  tetramethyl- 
quercetin,  which  probably  has  the 
annexed  constitution  (see  following  abstract). 

The  nature  of  the  attachment  of  quercetin  to  rhamnose  is  thus 
established. 

The  monomethyl  rhamnose  has  been  obtained  only  as  a  syrup,  yield¬ 
ing  amorphous  derivatives.  Pentamethylquercitrin  could  not  bo 
hydrolysed  by  enzymes. 

On  methylation  of  strophantin  a  halt  is  reached  at  a  compound, 
C43H720i9,  containing  four  methoxyl  groups.  On  acid  hydrolysis, 
strophantidin  and  a  tetramethoxystrophanlobiose  are  obtained  ;  the 
latter  has  not  been  purified. 

With  other  glucosides,  products  containing  numerous  methyl  groups 
have  been  obtained. 

Methylation  with  diazomethane  is  carried  out  in  ethereal  solution 
containing  enough  alcohol  to  dissolve  the  glucoside  and  at  the  ordinary 
temperature.  Amorphous  boron  accelerates  the  change,  but  a  much 
larger  proportion  of  diazomethane  is  then  required. 

Fentamethylquercitrin  is  a  pale  yellow,  amorphous  powder. 

Tetramethylquercetin  crystallises  in  colourless  needles,  in.  p. 
195—198°. 

Tetr  a  methy  Inor  strophantin  forms  a  hygroscopic  mass,  m.  p.  below 
100°.  E.  F.  A. 


Colourless  Tetramethylquercetin.  Josef  Herzig  [and  Paula 
Bottcher]  {Monatsh.,  1912,  33,  683 — 699.  Compare  preceding 
abstract). — Colourless  tetramethylquercetin  is  converted  quantitatively 
by  means  of  methyl  iodide  and  potassium  hydroxide,  or  of  methyl 
sulphate,  or  of  diazomethaue  into  pentamethylquercetin. 

By  the  action  of  diazomethane  on  quercetin  this  tetramethylquercetin 
is  obtained  in  addition  to  pentamethylquercetin.  It  is  accordingly  an 
intermediate  product  of  methylation,  whereas  previously  the  yellow 
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tetramethylquercetin  (annexed  formula),  which  does  not  react  with  di¬ 
azomethane,  had  been  suggested  as  the 
intermediate  product  of  methylation. 
The  hindrance  of  the  ortho-hydroxyl 
group  towards  methylation  with 
diazomethane  is  only  made  manifest 
when  the  other  hydroxyl  groups  are 
substituted. 

Although  resistant  towards  diazomethane,  the  yellow  tetramethyl¬ 
quercetin  can  be  methylated  either  with  potassium  hydroxide  and 
methyl  iodide  or  methyl  sulphate. 

On  methylation  of  quercitrin  with  diazomethane,  a  red  coloration  is 
obtained  in  the  early  stages,  giving  way  to  yellow.  This  is  attributed 
to  the  influence  of  the  hydroxyl  groups  in  positions  3  and  5. 

Colourless  tetramethylquercetin  is  shown  to  be  identical  with 
5:7:3':  4'-tetramethoxyflavonol  (Kostanecki,  Lampe,  and  Tambor, 
Abstr.,  1904,  i,  517). 

Pfeiffer  (Abstr.,  1911,  i,  595)  has  shown  that  hydroxyl  groups  in 
the  ortho-position  to  the  carbonyl  group  react  with  tin  tetrachloride 
in  benzene  solution  at  the  temperature  of  the  water-bath,  forming 
substitution  compounds  of  the  annexed  type,  whereas 
C  hydroxy-ketones  with  the  hydroxyl  groups  in  other 

positions  only  form  additive  compounds.  It  is  now  shown 

C  CO  that  such  substitution  compounds  are  given  by  7-methyl- 

OSnCl  euxanthone  and  by  yellow  tetramethylquercetin,  whereas 
3  colourless  tetramethylquei’cetin  forms  an  additive  product. 

Quercetin  crystallises  with  2HsO,  and  is  then  soluble  in  ester ; 
anhydrous  quercetin  is  insoluble. 

Monoacetyltetramethylquercetin,  from  the  colourless  tetramethyl¬ 
quercetin,  crystallises  in  colourless  needles,  m.  p.  160 — 163°. 

The  colourless  tetramethylquercetin  has  a  great  tendency  to  become 
coloured,  particularly  on  crystallisation  ;  from  acetic  acid  it  crystallises 
in  pale  yellow  needles.  E.  F.  A. 


Constitution  of  the  Aloins  of  the  Natal  Aloes.  Eugene 
Legek  ( Compt .  rend.,  1912,  155,  172 — 175.  Compare  Abstr.,  1898,  i, 
445;  1899,  i,  157,  i,  820;  1902,  i,  549,  6S5). — A  further  proof  of  the 
presence  of  nataloin  and  homonataloin  in  Natal  aloes,  the  latter  of 
which  Tschirch  and  Klaveness  were  unable  to  find  (compare  Abstr., 
1901,  i,  399).  Homonataloin  on  suitable  hydrolysis  yields  a  sugar, 
which  can  be  isolated  through  its  phenylbenzylhydrazone,  and  by  its 
properties  shown  to  be  <i-arabinose.  Nataloin  has  not  as  yet  been 
hydiolysed  for  its  sugar,  but  as  it,  like  homonataloin,  yields  furfur - 
aldehyde  on  distillation  with  dilute  sulphuric  acid,  it  is  probable  that 
the  two  aloins  have  similar  constitutions,  and  contain  the  same  6ugar. 

W.  G. 


Laserpitin.  Otto  Mokgenstebn  ( Monatsh .,  1912,  33,  709 — 749). 
— Laserpitin,  C26H40O7,  obtained  by  extraction  of  colourless  gentian 
root  with  light  petroleum,  forms  rhombic  crystals  [a  :b:c  =* 
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0*47644  : 1  :  1-32865],  tn.  p.  117 — 117-5°  to  a  clear,  colourless  liquid, 
[a]n'5  + 118-7°.  The  hydrochloride  crystallises  in  octahedra,  m.  p. 
135 — 136°.  With  bromine  a  crystalline  bromide,  C2fiH40O7Br4,  is 
obtained,  m.  p.  163 — 165°.  Laserpitin  could  not  be  aeetylqted,  but  it 
forms  a  crystalline  acetate,  C2GH4007,C2H402,  which  loses  the  acetic 
acid  on  drying  in  a  vacuum  at  80°.  Laserpitin  does  not  react  with 
phenylhydrazine. 

On  reduction  in  acetic  anhydride  solution  with  zinc  dust,  the  acetate 
of  the  corresponding  alcohol  is  produced  as  an  amorphous,  reddish- 
yellow  compound.  In  presence  of  colloidal  palladium  and  hydrogen  it 
is  reduced  to  tetrahydrolaserpitin,  C26H4407,  which  forms  crystals, 
m.  p.  92 — 96°. 

Quantitative  hydrolysis  proves  that  laserpitin  contains  two  angelic 
acid  residues,  and  by  the  action  of  alkali  hydroxide,  laserol  is  con¬ 
verted  by  the  opening  of  the  lactone  ring  into  an  acid.  The  acid 
character  of  laserol  was  further  established  by  the  quantitative 
elimination  of  carbon  dioxide.  The  readiness  with  which  the  lactone 
ring  closes  again  is  in  favour  of  its  being  a  y-lactone.  The  hydroxyl 
groups  in  laserol  were  identified  by  the  preparation  of  diacetyl-laserol, 
an  amorphous,  reddish-yellow  substance. 

By  the  action  of  phenylhydrazine,  a  phenylhydrazone  of  laserol  is 
formed,  m.  p.  about  92° ;  this  is  a  reddish-brown,  amorphous  powder. 
The  keto-group  was  also  identified  by  reduction  and  determination  of 
the  active  hydrogen  in  dihydrolaserol  by  the  method  of  Zerewitinoff. 

The  parent  hydrocarbon  could  not  be  obtained  by  the  action  of 
hydrogen  iodide  and  phosphorus. 

On  oxidation  of  laserol,  formic  acid  and  y-hydroxy-h-methylheptanoic 
acid  were  obtained,  the  latter  acid  yielding  a-methylbutyric,  succinic, 
and  malonic  acids  on  oxidation.  y-Hydroxy-S-methylheptanoic  acid  is 
an  amorphous,  yellow  powder,  m.  p.  95 — 100°,  decomp.  142 — 145°. 

To  sum  up,  laserpitin  contains  two  hydroxyl  groups  esterified  with 
angelic  acid,  a  lactone  ring,  a  keto-group,  and  the  carbon  atoms  are 
present  in  open  chains.  The  position  of  the  keto-group  and  one 
hydroxyl  is  fixed  by  the  discovery  of  the  hydroxymethylheptanoic 
acid.  E.  F.  A. 

The  Composition  of  Picrotoxinin.  Paul  Horrmann  ( Ber .,  1912, 
45,  2090 — 2095). — The  author  finds  that  picrotoxinin  has  the 
composition  C14H1G06,  instead  of  C]5H1606,  as  previously  stated 
(E.  A.  Schmidt,  Abstr.,  1884,  845  ;  Barth  and  Kretschy,  Abstr., 
1884,  846). 

Bromopicrotoxinin  (Meyer  and  Bruger,  Abstr.,  1899,  i,  226), 
obtained  by  the  action  of  bromine  water  on  picrotoxinin,  is  a  mixture 
of  two  isomerides,  a-bromopicrotoxinin,  prisms,  decomposing  at  290°, 
[a]n  —  69°9'  (in  chloroform),  and  /3-picrotoxinin,  needles,  decomposing 
at  280°,  [a]},7  -129°14'  (in  chloroform);  the  two  constituents  of  the 
mixture  in  which  the  /3-isomeride  preponderates  can  be  separated  by 
fractional  crystallisation  from  acetic  acid,  and  subsequently  from 
alcohol.  Both  isomerides  are  reduced  in  alcoholic  solution  by  zinc 
dust  and  ammonium  chloride  to  pure  picrotoxinin,  C14H1gOg  (not 
previously  obtained  pure),  anhydrous  needles,  m.  p.  20  '5°,  or  some- 
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times  prisms  with  water  of  crystallisation  (|H20),  [a]},7  +  4°40'  (in 
alcohol),  +4°5'  (in  acetone)  (compare  Meyer  and  Bruger,  loc.  cit.). 
Bromination  of  pure  picrotoxinin  gives  the  same  mono-substitution 
product  as  does  the  ordinary  substance  obtained  directly  from 
picrotoxin.  D.  F.  T. 

Chlorophyll.  XX.  The  Two  Components  of  Chlorophyll. 
Kicbard  Willstatter  and  Max  Ist.er  ( Annalen ,  1912,  390, 

269 — 339). — Previous  investigations  have  shown  that  two,  and  only 
two,  fission  products,  namely,  phytochlorin-e  and  phytorhodin-g,  are 
obtained  by  the  successive  action  of  acids  and  alkalis  on  the 
chlorophyll  of  all  plants  examined,  whether  marine  or  land  plants. 
These  two  products  are  obtained  in  approximately  constant  proportions, 
namely,  1  mol.  of  the  phytorhodin  to,  at  most,  about  2‘5  mols.  of  the 
phytochlorin.  By  the  partition  method  with  petroleum  and  aqueous 
methyl  alcohol,  the  authors  have  separated  chlorophyll  into  a  bluish- 
green  or  greenish-blue  chloropliyll-a  and  a  yellowish-green  chloro¬ 
phyll-6  ;  the  former  yields  only  phytochlorin-e,  and  the  latter  only 
phytorhodin-g,  by  fissive  decomposition.  These  two  components 
of  chlorophyll  are  shown  to  be  free  from  colourless  or  coloured 
concomitants  and  also  from  transformation  products  resulting  by 
allomerisation. 

Phasophytin  is  also  shown  to  be  a  mixture  of  the  two  corresponding 
magnesium-free  components.  Usually,  the  proportion  of  these  two 
components  in  phaeophytin  is  the  same  as  that  in  chlorophyll,  namely, 
1  mol.  of  component  6  to  2 ‘5  mols.  of  component  a.  Some  exceptions 
have  been  observed  ;  phaeophytin  preparations  from  Finus  and  from 
sage  are  richer  in  component  6. 

The  proportion  of  the  two  components  in  chlorophyll,  therefore, 
has  been  carefully  examined,  with  results  which  show  that  the 
following  precautions  must  be  taken  in  order  to  obtain  an  accurate 
estimation.  (1)  During  the  extraction  of  the  chlorophyll  from  the 
leaves,  a  fi  actional  separation  of  the  two  components  may  occur.  It 
is  necessary,  therefore,  quantitatively  to  extract  the  colouring  matter 
from  the  leaves.  (2)  According  to  the  dilution  of  the  extract  and  its 
content  of  water  and  of  impurities,  the  phasophytin  separates  more  or 
less  incompletely ;  the  portion  remaining  in  the  solution  is  richer  in 
component  a.  It  is  necessary,  therefore,  that  the  chlorophyll  in  the 
extract  shall  be  converted  quantitatively  into  phasophytin  before 
hydrolysis. 

In  estimating  the  proportion  of  the  components  a  and  6  of  the 
chlorophyll  of  any  plant,  therefore,  the  successive  processes  are 
complete  extraction  of  the  colouring  matter,  conversion  without  loss 
into  crude  phaeophytin,  isolation  of  the  latter  and  its  hydrolysis, 
as  smoothly  as  possible,  and  finally  the  quantitative  separation  of  the 
mixture  of  phytochlorin-e  and  phytorhodin-g.  Since  the  chlorophyll 
of  suitable  plants  can  be  converted  into  phytochlorin-e  and  phyto¬ 
rhodin-g  without  the  formation  of  by-products,  the  amounts  of  the 
components,  a  and  6,  of  chlorophyll  can  be  estimated  by  determining 
colorimetrically  the  amounts  of  phytochlorin-e  and  phytorhodin-g 
produced  therefrom,  by  comparison  with  standard  solutions  of  the 
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pure  substances.  By  the  process  indicated  above,  the  authors  have 
commenced  an  investigation  of  the  proportions  of  the  components  a 
and  b  in  the  chlorophyll  of  many  plants  ;  the  proportion  is  generally 
nearly  constant,  the  mean  of  twenty-four  experiments  being  2'5  :  1 
with  an  average  variation  from  the  mean  of  10%.  (Incidentally 
it  has  been  shown  that  chlorophyll  constitutes  0'7 — 1%  of  the 
dried  leaves.) 

It  is  necessary  that  the  total  chlorophyll  extracted  from  the  leaf, 
not  just  the  portion  which  separates  in  the  form  of  phaeophytin,  shall 
be  converted  into  phytochlorin-e  and  phytorhodin-gr  by  successive 
treatment  with  acid  and  alkali.  The  omission  to  fulfil  this  condition 
explains  why  other  investigators  have  recorded  such  varying  values  of 
the  proportions  of  the  constituents  of  chlorophyll. 

The  necessity  of  quantitatively  converting  the  chlorophyll  in  an 
extract  into  phaeophytin  and  subsequently  treating  with  concentrated 
alkali  introduces  disadvantages.  In  order  to  isolate  the  whole  of 
the  phaeophytin,  it  is  necessary  to  isolate  as  well  a  large  amount  of 
the  accompanying  substances.  These  substances,  some  of  which  are 
themselves  hydrolysable,  hinder  the  complete  hydrolysis  of  the 
phaeophytin,  even  under  energetic  treatment.  The  formation  of 
phytochlorin-e  and  phytorhodin-^  is  not  a  simple  process.  After 
passing  through  the  brown  phase,  the  substance  suffers  hydrolysis, 
easily  at  the  phytyl  group,  with  difficulty  at  the  /3-C02Me  group.  If 
the  last  hydrolysis  is  incomplete,  the  normal  products  of  fission, 
phytochlorin-e  and  phytorhodin-<7,  are  accompanied  by  more  feebly 
basic  derivatives.  In  addition  to  this,  abnormal  phytochlorins  and 
phytorhodins  may  be  produced  through  allomerism  of  the  chlorophyll. 
Starting  with  pure  phaeophytin,  the  smooth  course  of  the  fission  is 
easily  controlled,  because  in  a  properly  conducted  experiment  the  sum 
of  the  phytochlorin-e  and  phytorhodin-gr  represents  approximately 
two-thirds  of  the  phaeophytin.  This  control  is  impossible  when  an 
unknown  amount  of  phaeophytin  is  hydrolysed  by  alkali ;  in  such 
circumstances,  the  only  clue  to  a  properly  conducted  hydrolysis  is 
the  production  of  the  more  feebly  basic  derivatives  only  in  slight 
amount. 

The  complete  extraction  of  the  chlorophyll  from  the  leaf  is  effected 
by  alcohol,  by  percolation  in  the  case  of  the  powdered  dry  leaf,  by 
digestion  and  decantation  in  the  case  of  the  fresh  leaf.  In  order  to 
prevent  allomerisation  of  the  chlorophyll,  the  alcoholic  extract  is 
added  at  once  to  aqueous-alcoholic  oxalic  acid.  Water  is  added,  and 
the  phaeophytin  is  extracted  completely  by  ether.  After  the  evapora¬ 
tion  of  the  ether  in  a  vacuum,  the  residual  crude  phaeophytin,  in 
quantities  of  about  0‘3 — 0‘6  gram,  is  dissolved  in  1  c.c.  of  pyridine, 
heated  on  the  water-bath,  treated  with  5 — 10  c.c.  of  boiling  methyl- 
alcoholic  potassium  hydroxide,  and  then  boiled  for  one  minute  over  a 
naked  flame.  This  treatment  is  necessary  to  hydrolyse  completely  the 
phaeophytin,  and  at  the  same  time  to '  reduce  to  a  minimum  the 
decomposition  of  the  phytorhodin-y  by  the  alcoholic  alkali.  The 
solution  is  acidified  and  extracted  with  ether.  The  ethereal  solution 
is  extracted  with  12%  hydrochloric  acid  to  separate  the  chlorins  and 
rhodins  from  accompanying  colourless  or  yellow  impurities.  The 
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12%  hydrochloric  acid  extract  is  neutralised  and  shaken  with  ether. 
The  ethereal  solution  is  treated  with  3%  hydrochloric  acid  to  remove 
the  bulk  of  the  phytochlorin,  then  with  5%  hydrochloric  acid,  and 
finally  with  9%  hydrochloric  acid  to  extract  the  phytorhodin.  For 
details  the  paper  must  be  consulted,  but  the  final  result  is  that  the 
phytochlorin- e  is  obtained  in  3%  hydrochloric  acid  and  the  phyto- 
rhodin-^  in  9%  hydrochloric  acid.  These  solutions  are  made  up  to 
volume  with  hydrochloric  acid  of  the  same  strength  (saturated  with 
ether),  and  are  compared  in  a  Duboscq  colorimeter  with  standard 
solutions  of  phytochlorin-e  (C34H3fi06N4)  and  of  phytorhodin-^ 

(C34H3407N4) 

containing  1/20,000  mol.  per  litre.  The  results  of  numerous  experi¬ 
ments  show  that,  whether  the  fresh  or  the  dried  leaf  is  examined, 
the  proportion  of  phytochlorin-e  to  phytorhodin-^,  obtained  from  the 
chlorophyll  of  different  plants,  or  from  the  chlorophyll  of  one  and  the 
same  plant  under  different  conditions  of  growth,  is  approximately 
constant,  averaging  2 '5  to  1. 

The  method  whereby  the  components  a  and  6  of  chlorophyll  (from 
the  leaf  of  the  stinging-nettle)  have  been  separated  depends  on  the 
systematic  fractional  partition  of  the  chlorophyll  between  aqueous 
methyl  alcohol  and  petroleum ;  chlorophyll-6  is  obtained  in  the 
alcoholic  layer,  chlorophyll-a  in  the  petroleum.  The  original  paper 
must  be  consulted  for  details  of  the  separation  and  purification. 

Chlorophylls.  ( Phytylchlorophyllides ), 

[C8!H30ON1Mg](CO2Me)(CO2-CMHB),JH!O, 
is  a  bluish-black,  microcrystalline  powder,  which  sinters  and  forms 
a  viscous  mass  at  117 — 121°.  It  dissolves  very  easily  in  most  solvents, 
but  is  very  sparingly  soluble  in  petroleum  of  b.  p.  30 — 50°.  The 
purity  of  the  substance  is  guaranteed  by  the  pure  yellow  colour 
obtained  in  the  “  phase  ”  test,  and  by  the  fact  that  its  fissive  decom¬ 
position  yields  phytochlorin-e,  but  no  other  phytochlorins  or  phyto- 
rhodins.  An  ethereal  solution  of  the  substance  is  decomposed,  gradually 
by  6%,  instantly  by  20%,  hydrochloric  acid.  An  excess  of  ethereal 
hydrogen  chloride  produces  at  once  the  blue  colour  of  a  pbseophytin 
hydrochloride. 

Chlorophyll  -  b  ( Phytylch  lorophyllide-  b ), 

[C32H28O2N4Mg](CO2Me)(CO2-C20H39), 
is  a  dark  green  or  greenish-black,  glistening,  microcrystalline  powder, 
which  sinters  at  86 — 92°,  and  becomes  viscous  at  120 — 130°.  It  is,  as 
a  rule,  somewhat  less  soluble  than  ehlorophyll-a,  but  is  quite  insoluble 
in  cold  petroleum.  It  develops  a  transient,  brilliant  red  coloration  in 
the  “phase”  test,  and  yields  by  treatment  with  boiling  alcoholic 
potassium  hydroxide  phytorhodin-^  accompanied  by  a  trace  of  phyto¬ 
chlorin-e.  In  ethereal  solution  it  is  converted  into  the  phseophytin, 
slowly  by  15%,  rapidly  by  20%,  hydrochloric  acid;  ethereal  hydrogen 
chloride  produces  instantly  a  green  solution  of  the  pbseophytin 
hydrochloride. 

Phseophytins  a  and  6  can  be  obtained  by  the  addition  of  alcoholic 
oxalic  acid  to  suitable  solutions  obtained  during  the  separation  of 
chlorophylls  a  and  6  as  above. 

A  separation  can  also  be  effected  by  Willstatter  and  Stoll’s  method 
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of  fractional  extraction  with  hydrochloric  acid.  The  chlorophyll  is 
extracted  from  the  leaf  and  converted  into  pbseophytin.  A  0-25% 
ethereal  solution  of  the  latter  is  shaken  with  27 %  hydrochloric  acid, 
and  finally  with  29%  hydrochloric  acid,  to  remove  the  last  trace  of 
phaeophytin-a.  The  ethereal  solution  is  concentrated  until  phaeophytin- 
b  begins  to  separate.  The  hydrochloric  acid  extracts  contain  phseophytin- 
a,  hut  since  a  partial  hydrolysis  of  the  phytyl  group  occurs,  it  is  best 
to  keep  the  extracts  until  the  hydrolysis  is  complete  and  to  isolate  the 
a-component  in  the  form  of  phseophorbide-a. 

The  separation  of  phaeophytin-a  and  -b  by  Marchlewski’s  process  with 
zinc  hydroxide  is  incomplete,  and  yields  products  which  are  not  free 
from  ash. 

Phaeophylin- a  {Phytylphaeophorbide- a), 

[C32Hs2ON4](CO2Me)(Cq2-C!i0H3S,),|H2O, 
forms  bluish-black,  waxy  lumps,  which  sinter  at  110 — 114°  and 
become  viscous  at  120°.  It  is  deposited  from  hot  alcoholic  solution  in 
microcrystalline  aggregates.  Concentrated  solutions  are  olive-brown  ; 
dilute  solutions  are  olive-green,  similar  to  those  of  phytochlorin-e,  but 
differing  in  exhibiting  a  faint  red  fluorescence.  In  glacial  acetic  acid, 
phaeophytin-a  (and,  so  also,  the  5-component)  forms  intensely  blue  or 
green  complex  metallic  compounds  with  the  acetates  of  copper,  zinc, 
and  other  metals.  Phaeophytin-a  gives  a  yellow  phase  with  con¬ 
centrated  methyl-alcoholic  potassium  hydroxide,  changing  to  green 
owing  to  the  formation  of  a  complex  in  which  potassium  exercises  the 
function  of  the  magnesium  in  chlorophyll.  Phaeophytin-a  resembles 
metbylphseophorbidejm  most  respects,  but  has  weaker  basic  properties; 
it  is  extracted  from  ethereal  solution  partly  by  29%,  almost  completely 
by  32%,  hydrochloric  acid. 

Phaeophylin- b  {Phytylphaeophorbide- b), 

[C«H»0JN4](C0JMeXC0,;0»HM), 

is  obtained  as  a  greenish-black  mass,  more  brittle  than  the  a  component. 
It  sinters  at  148 — 152°,  becomes  viscous,  and  decomposes  at  160 — 170°. 
It  gives  a  fine  red,  transient  phase  with  concentrated  alcoholic  potassium 
hydroxide,  and  yields  only  phytorhodin-p'  by  fissive  hydrolysis.  The 
basic  properties  of  phaeophytin-5  are  much  weaker  than  those  of 
component  a  ;  it  is  extracted  only  incompletely  from  ethereal  solution 
by  35%  hydrochloric  acid. 

[With  E.  Hug.] — Chlorophyllan  has  been  prepared  from  grass 
according  to  the  instructions  of  Hoppe-Seyler.  By  partial  solution  in 
petroleum  it  is  shown  to  be  a  mixture  containing  fats,  lecithin,  and 
other  substances.  According  to  the  authors,  chlorophyllan  is  simply 
chlorophyll  which  has  been  decomposed  by  plant  acid,  and  more  or 
less  extensively  allomerised  by  the  action  of  solvents.  C.  S. 

Tannic  Acid,  Ethyl  Gallate,  and  the  Supposed  Ester  of 
Tannic  Acid.  Henky  C.  Biddle  and  W.  P.  Kelley  (J.  Amer.  Chem. 
Soc .,  1912,  34,  918 — 923), — It  is  considered  that  the  optical  activity 
of  tannic  acid  may  be  due  to  the  presence  of  dextrose,  either  as  an 
impurity  or  as  an  essential  part  of  the  substance  in  some  combination 
of  the  nature  of  a  glucoside.  It  has  been  found  that  on  decomposing 
the  dextrose  by  fermentation  with  yeast,  the  optical  activity  is  com- 
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pletely  destroyed  without  the  whole  of  the  tannic  acid  being  hydrolysed 
to  gallic  acid. 

The  supposed  ethyl  tannate  (m.  p.  157°)  described  by  Manning 
(Abstr.,  1910,  i.  851)  has  been  prepared  in  accordance  with  his 
directions,  and  has  proved  to  be  identical  with  ethyl  gallate. 

Ethyl  gallate  begins  to  sinter  at  about  145°,  and  melts  to  a  turbid 
liquid  at  149 — 150°,  which  becomes  clear  at  157 — 158°.  A  study  of 
this  ester  has  shown  that  it  probably  exists  in  two  crystalline  forms, 
one  consisting  of  hair-like  needles,  stable  at  the  ordinary  temperature, 
and  the  other,  flat  plates,  stable  at  higher  temperatures,  and  that  the 
turbid  condition  of  the  fused  ester  is  due  to  the  presence  of  some  of 
the  needles.  E.  G. 


Spirans.  II.  Detection  of  the  Special  Asymmetry  Caused 
by  the  Spiran  Carbon  Atom.  Hermann  Leuchs  and  Erich 
Gieseler  ( Ber .,  1912,  45,  2114 — 2129.  Compare  this  vol.,  i,  179). — 
It  has  been  shown  that  bicyclic  spirans  can  be  regarded  as  derived 
from  disubstituted  malonic  acids  by  double  ring  closure  between 
the  carboxyl  groups  and  the  two  substituents.  Such  spirans  are 
molecular  asymmetric  in  consequence  of  the  perpendicularity  of  the 
two  planes  in  which  lie  the  two  rings  which  have  the  spiran  carbon 
atom  in  common. 


If  one  or  both  of  the  CIC  groups  in  an  allene  of  the  type 
Ca5”C.::::Cc(7  be  replaced  by  a  cyclic  group,  the  configurations  of  the 
resulting  substances  are  represented,  for  example,  by 

p>°<R]:>c;=c<s  “d  6>c<[ch:]i>c<[ch;]:>°<^ 

(Dotted  lines  represent  bonds  in  a  plane  perpendicular  to  the  plane  of 
the  paper.) 

The  molecular  asymmetry  of  the  former  type  of  substance  has  been 
proved  by  the  resolution  of  l-methylcycfohexylidene-4-acetic  acid  by 
Perkin,  Pope,  and  Wallach.  Substances  of  the  second  type  are  bicyclic 
spirans,  such  as  those  mentioned  above.  Experiments  on  the  resolu¬ 
tion  of  such  substances  (or,  rather,  on  substances  in  which  c  and  d 
are  the  same  as  a  and  b ,  in  order  that  there  may  be  no  question  as  to 
the  true  molecular  asymmetry  of  the  substances)  are  in  progress. 

The  present  communication,  however,  deals  with  another  method 
whereby  the  asymmetry  conditioned  by  the  spiran  carbon  atom  may 
be  at  least  indicated,  if  not  proved.  If  a  substance  contains  n 
“  asymmetric  ”  atoms,  the  number  of  stereoisomerides,  x,  is  in  general 
given  by  the  equation  x  =  2n;  therefore,  if  x  is  known,  n  can  be 
calculated.  .  The  authors’  experiments  deal  with  the  bis-y-lactone- 
aa-spirans.  The  simplest  member  of  this  class  is  bis-y-butyrolactone- 


CH0-CH 


aa -spiran,  I _ 


.CHn’CH, 


2>C<  2  i 

CCK  XJO— O 


,  m.  p.  109 — 1 10°,  hexagonal  plates, 


which  is  obtained  in  1 1%  yield  by  the  interaction  of  sodium  ethoxide, 
ethyl  malonate,  and  /3-bromoethyl  acetate.  This  compound  is 
unsuited  for  the  purpose  in  question,  since  it  does  not  contain 
“asymmetric”  carbon  atoms.  (It  is  obtained  in  too  small  quantity 
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for  its  resolution  [or  that  of  an  acid  derived  therefrom]  to  be 
effected  by  the  usual  methods).  If,  however,  two  similarly  situated 
carbon  atoms  (those  marked  by  an  asterisk)  are  made  equally 
asymmetric,  and  if  these  two  atoms  are  the  only  sources  of  asymmetry 
in  the  molecule,  the  substance  should  exist  in  two  inactive  modifica¬ 
tions,  internally  and  externally  compensated  respectively.  If,  in 
addition,  asymmetry  is  conditioned  by  the  spiran  carbon  atom,  then  the 
substance  should  exist  in  three  racemic  forms.  (Only  three  racemic 
modifications  are  possible  in  consequence  of  the  symmetrical  constitu¬ 
tion  of  the  substance.  Diagrams  are  given  of  models  whereby  this 
point  is  made  clear.)  Substances  of  the  required  type  are  bis-y-valero- 


lactone  -  aa  -  spiran,  I 


CHMe-CH. 


CH0*CHMe 


O 


ccr  ^co— 6 


and  bis-8-bromo- 


y-valerolactone-aa-spiran,  CHgBr-CH^Q^Q^C^^^.Q^CH*  CH2Br, 


'COO 


obtained  by  Fittig  and  Hjelt  (Abstr.,  1883,  456)  by  the  action  of 
hydrogen  bromide  or  of  bromine  on  diallvlmalonic  acid  or  its  ester. 
Fittig  and  Hjelt  describe  only  one  product,  m.  p.  130°,  in  the  case  of 
the  brominated  spiran.  The  authors  show  that  this  is  a  mixture  ;  by 
working  under  somewhat  different  conditions,  they  have  isolated  the 
three  isomerides  required  to  substantiate  their  theory.  The  action  of 
bromine  on  ethyl  diallylmalonate  in  chloroform  at  0 — 15°  yields,  in 
addition  to  a  considerable  quantity  of  an  oil,  6T5%  of  crystalline 
product,  which  is  separated,  by  fractional  solution  in  and  crystallisation 
from  various  solvents,  into  three  isomeric  bis-h-bromo-y-valerolactone- 
aa -spirans,  having  m.  p.  156 — 158°,  108 — 110°,  and  153 — 154’50 
respectively.  The  oil  is  shown  to  consist  of  the  lactone, 

CH2Br-CH<“^>C(C02Et)-CH2-CHBr-CH2Br, 


by  analysis  and  by  the  fact  that  at  160 — 170°  it  decomposes  into  ethyl 
bromide  and  a  mixture  of  the  preceding  lactonespirans.  These 
lactonespirans  are  also  produced  by  the  bromination  of  diallylmalonic 
acid  in  ether  or  glacial  acetic  acid. 

The  preceding  three  lactonespirans  are  represented  as  y-lactones, 
because  by  prolonged  treatment  with  concentrated  aqueous  ammonia 
they  are  converted  into  piperidine  derivatives,  not  into  pyrrolidine 
derivatives  as  would  be  the  case  if  the  substances  were  S-lactones. 
Thus,  bis-S-bromo-y-valerolactone-aa-spiran,  m.  p.  158°,  is  converted 
into  two  isomeric  bis-5-hydroxy-2-piperidone-3  :  3 -spirans, 

CH 


one  of  which  has  m.  p.  260°  (decomp.),  and  is  sparingly  soluble 
in  water,  whilst  the  other  is  easily  soluble  and  has  m.  p.  245° 
(decomp.).  The  lactonspiran,  m.  p.  153 — 1 54*5°,  yields  the  former  of 
these  piperidine  derivatives  by  .treatment  with  ammonia  ;  probably 
also  the  latter  is  produced,  but  the  amount  of  material  available  is  too 
small  for  its  isolation.  The  lactonespiran,  m.  p.  108 — 110°,  yields  only 
one  bis-5-hydroxy-2-piperidone-3  :  3 -spiran,  m.  p.  235°  (decomp.). 

The  behaviour  of  the  three  racemic  lactonespirans  with  ammonia 
can  be  utilised  to  throw  some  light  on  their  configurations.  The 
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configurations  may  be  represented  thus : 


dd  ll 

\/  \/ 

d  l 


/dd  1 1 

\/  \/ 

V  l  d 


(Id  dl\ 

(  \/  During  the  conversion  of  the  lactonespirans  into  hydroxy- 

piperidonespirans,  the  lactone  rings  are  ruptured,  and  consequently  the 
asymmetry  conditioned  by  the  spiran  carbon  atom  disappears.  The 
lactonespirans  having  the  first  two  configurations,  therefore,  yield  the 
same  intermediate  product,  (C02H)2C[CH2*CH(0H)'CH2Br]2,  from 
which,  by  replacement  of  the  bromine  atoms  by  NH2-groups  and 
subsequent  elimination  of  water,  two  isomeric  bishy  droxypiperidone- 
spirans  are  produced,  the  configurations  of  which  are  represented  by 


d  d  ll 

\/  \/ 

d  l 


dd  1 1 

\/  \/ 

l  d 


The  lactonespiran  having  the  third  con¬ 


figuration  given  above  can  form  only  one  bishydroxypiperidonespiran, 

(Id  dl\ 

the  configuration  of  which  is  represented  by  (  \/  \/  ).  This  lactone- 

\l  d  j 

spiran,  therefore,  is  the  one  which  has  m.  p.  108 — 110°.  The  other 
two  lactonespirans  have,  each,  one  or  other  of  the  two  remaining 
configurations.  C.  S. 


An thraquinonexan themes.  Fritz  Ullmann  and  Dezso  Urmenyi 
( Ber .,  1912,  45,  2259 — 2272). — The  authors  have  prepared  anthra- 
quinone-2  :  1-xanthone,  and  find  that  it  only  yields  very  faint  yellow 
shades  in  the  dye-bath.  The  accumulation  of  anthraquinone  groups 
in  the  molecule  does  not  greatly  improve  the  dyeing  power. 
Di-1  :  2  : 1' :  2'-anthraquinonexanthone  gives  yellow  tones. 

o-l -Anthraquinonyloxybenzaldehyde,  m.  p.  238°  (corr.),  was  best 
prepared  by  heating  solutions  of  a-chloroanthraquinone  and  salicyl- 
aldehyde  in  nitrobenzene  with  potassium  carbonate,  copper  acetate, 
and  copper  powder.  Its  oxime  was  obtained  in  yellow  needles,  m.  p. 
202 — 206°  (decomp.) ;  its  phenylhydrazone  in  reddish-brown  needles, 
m.  p.  229°.  Towards  oxidising  agents,  the  aldehyde  was  remarkably 
stable,  but  chromic  acid  in  boiling  glacial  acetic  acid  solution  in  the 
presence  of  a  little  concentrated  sulphuric  acid  converted  it  into 
o-l -anthraquinonyloxybenzoic  acid,  m.  p.  250°.  The  latter  substance 
when  treated  with  phosphorus  pentachloride  in  nitrobenzene  solution 
was  transformed  into  anthraquinone-2  :  1-xanthone  (formula  I.),  m.  p. 


2  :  2'-Dihydroxy-\  :  V-dianthracylmethane,  m.  p.  240 — 242°  (corr., 
decomp.),  was  obtained  by  the  action  of  aqueous  formaldehyde  on 
2-hydroxyanthracene  in  acetic  acid  or  in  alkaline  solution.  Its 
diacetyl  derivative  has  m.  p.  232°  (corr.).  ms-JHethyl-1  :  2  :  1' :  2'- 
dianthracenexanthen,  m.  p.  274°  (corr.),  was  similarly  prepared  by  the 
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condensation  of  2-hydroxyanthracene  and  acetaldehyde  in  glacial 
acetic  acid  solution  in  the  presence  of  a  few  drops  of  concentrated 
hydrochloric  acid,  ms-  Phenyl- 1  :  2  : 1'  :  2 '-dianthracenexanthen,  obtained 
similarly,  had  m.  p.  278°  (corr.),  and  separated  from  benzene  with  1C5H6. 

1:2:1':  2 '-Dianthracenexanthen  (formula  II.)  was  readily  prepared 
by  the  action  of  phosphoryl  chloride  on  dihydroxydiantbracylmethane 
in  boiling  xylene  solution.  It  forms  yellow  needles,  m.  p. 
322—323°  (corr.). 

1  :2  : 1'  :  2 ' -Dianthraceneacridine,  m.  p.  348 — 349c  (corr.),  was  obtained 
by  heating  dihydroxydianthracylmethane  with  ammonia  daring  eight 
to  ten  hours  at  215 — 225°.  Oxidation  with  chromic  acid  in  boiling 
glacial  acetic  acid  solution  converted  it  into  1:2:1':  2 ’-dianthraquinone- 
acridine,  which  did  not  melt  below  440°. 

2  :  il'-Diacetoxy-\  :  Y-dianthraquinonylinethane,  m.  p.  246°  (corr.),  was 

obtained  by  the  oxidation  of  di- 
acetoxydianthracylmethane  by 


,-CO- 


-CO- 
-  CO¬ 


O- 


CHI.) 


-CO-, 

i-CO-1 


means  of  chromic  acid.  It  was 
converted  into  2  :  2' -dihydroxy - 
1  :V -dianthraquinonylmethane  by 
alcoholic  potassium  hydroxide. 
The  crystals  evolved  gas  and 
blackened  between  290°  and  315°,  and,  after  melting,  immediately  re¬ 
solidified.  The  diacetyl  derivative  when  heated  with  acetamide  was 

transformed  into  dianthra- 


,-CHPlu 


-CO¬ 

CO 


o 


(IV.) 


-CO-i 

-CO 


quinonexanthen ,  which  did  not 
melt  at  425°.  Oxidation  with 
chromic  acid  transformed  it 
into  1:2:1':  2 ' -dianthraquinone- 
xanthone  (formula  III.),  m.  p. 
425°,  which  was,  however, 

more  readily  obtained  by  oxidation  of  ms-methyldianthracenexanthen. 

xns,-Phenyl-\  :  2  : 1'  :  2 ' -dianthraquinonexanthen  (formula  IV.),  m.  p. 
378°,  was  obtained  by  the  oxidation  of  ms-phenyl-1  :  2  :  1'  :  2'-dianthra- 
cenexanthen  by  excess  of  chromic  acid  in  glacial  acetic  acid  solution. 

H.  W. 


Action  of  Hydrogen  Peroxide  on  Acetothienone  and  a- 
Thiophenic  Acid.  Maukice  Lanfry  ( Compt .  rend.,  1912,  155, 
170 — 172). — Acetothienone  and  thiophenic  acid  are  both  decomposed 
by  hydrogen  peroxide,  very  slowly  in  the  cold,  but  much  more  rapidly 
on  heating,  the  ouly  products  obtainable  being  sulphuric  acid  and  an 
orange-yellow,  resinous  liquid.  The  proportion  of  acetothienone 
decomposed  increases  with  the  time  of  the  reaction,  the  quantity  of 
active  oxygen,  and  the  concentration  of  the  hydrogen  peroxide.  No 
trace  of  either  thienylglyoxylic  or  thiophenic  acids  could  be  detected  in 
the  residue  (compare  Holleman,  Abstr.,  1904,  i,  474).  Thiophenic 
acid  behaves  in  a  similar  manner  towards  hydrogen  peroxide,  except 
that  it  is  more  resistant  to  the  diluted  reagent.  W.  G. 

Rearrangement  of  Quinine  by  Sulphuric  Acid.  II.  Bruno 
Bottcher  and  Stephanie  Horovitz  ( Monatsh .,  1912,  33,  567 — 582. 
Compare  Abstr.,  1911  i,  1011). — The  optimum  yield  of  a-  and  /8-iso- 
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quinine,  formerly  described  as  bases  A  and  B,  is  obtained  by  heatiDg 
quinine  with  sulphuric  acid  (D  1*61)  at  100°  for  three  hours.  When 
carefully  purified,  a-isoquinine  has  m.  p.  196 ‘5°  (corr.),  [a]D  —  245° ; 
/2-fsoquinine  has  m.  p.  189°  (corr.),  [a]D-192°.  The  salts  of  a -iso- 
quinine  have  a  blue  fluorescence  in  aqueous  solution  ;  th eplatinichlori.de 
crystallises  in  red,  well  formed,  rhombic  prisms;  the  oxalate  crystallises 
in  octahedra  ;  the  hydrochloride ,  +  gHgO,  forms  colourless  needles. 
The  following  salts  of  /J-fsoquinine  are  described  :  the  oxalate,  3H20, 
crystallises  in  bunches  of  needles ;  the  sulphate,  6H20,  forms  colourless 
needles  ;  the  hydrochloride,  gH20,  also  forms  needles  ;  the  platinichloride, 
yields  reddish-yellow,  rhombic  prisms. 

Both  a-  and  /J-isoquinine  as  well  as  nichine  are  formed  on  the  re¬ 
arrangement  of  quinine  by  hydrogen  iodide  ;  Skraup  described  the 
mixture  of  the  two  bases  as  i^-quinine ;  Lippmann  obtained  (i-iso - 
quinine  only.  E.  F.  A. 

Cinchona  Alkaloids.  XVI.  Preliminary  Synthetic  Ex¬ 
periments.  Paul  Babe  {Ber.,  1912,  45,  2163 — 2171). — [With 
Richard  Pasternack.] — The  reaction  between  magnesium  benzyl 
chloride  and  ethyl  cinchonate  in  ether  leads  to  the  formation  of 
y -quinolyl  benzyl  ketone,  C9NH6'CO*CH2Ph,  in.  p.  91°,  and  y -quinolyl- 
dibenzylcarbinol,  C9NHfi*C(CH2Ph)2'OH,  m.  p.  163 — 164°.  The  former 
yields  a  picrate,  m.  p.  192°  mtthiodide,  m.  p.  162 — 164°,  oxime,  the 
hydrochloride  of  which  has  m.  p.  245°,  and  oximino  c o m pound, 

CgNHg'CO'CPh  :noh, 

in.  p.  216°  (decomp.). 

[With  Theodor  Hunnius]. — Certain  a/3-oximino-ketones  can  be 
reduced  directly  to  the  hydramines  by  the  Paal-Skita  method ;  thus 
in  the  presence  of  colloidal  palladium,  a  solution  of  oximinodeoxy- 
benzoin  in  alcohol  and  hydrochloric  acid  is  reduced  by  hydrogen,  under 
a  pressure  of  2  atmospheres,  to  /3-amino-a/3-diphenyletbyl  alcohol.  In 
a  similar  manner,  oximinophenyl  ethyl  ketone  is  reduced  to  j3- amino- 
a-phenyl propyl  alcohol,  /3-oximino-a-phenylpropyl  alcohol, 
NOHlCMe-CHPh-OH, 
m.  p.  112°,  being  obtained  as  a  by-product. 

[With  Peter  Rieper.] — The  partial  synthesis  of  cinchonine  from 
cinchotoxine  depends  on  the  fact  that  A-bromocinchotoxine,  under  the 
influence  of  sodium  ethoxide,  loses  hydrogen  bromide  with  the  forma¬ 
tion  of  the  bicyclic  quinuclidine  ring.  The  following  reactions  are  of 
the  same  type.  Deoxybenzoin  and  sodium  ethoxide  in  alcoholic  solu¬ 
tion  react  with  A-chiorodimethylamine  to  form  phenyl  a-dimethyl- 
aminobenzyl  ketone,  XMe2*CHPh,COPh,  b.  p.  193°/15  mm.,  a  greenish- 
yellow,  viscous  liquid,  having  a  characteristic  odour  ( mtthiodide ,  m.  p, 
153°,  hydrochloride,  m.  p.  206 — 210°  [decomp.],  platinichloride, 
decomp.  199°,  picrate,  decomp.  148°,  picrolonale,  m.  p.  174°,  decomp. 
180°),  and  with  A-chloropiperidine  to  form  phenyl  a-piperidylbenzyl 
ketone,  C5NH10*CHPlrCOPh,  m.  p.  82°,  prisms  ( methiodide ,  m.  p. 
182°). 

[With  Ernst  Milarch]. — Sodioformylacetone  and  ethyl  aceto- 
acetate  were  brought  into  reaction  with  alcoholic  ammonia,  and  the 
solution  was  subsequently  treated  with  glacial  acetic  acid,  in  the  hope 
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of  preparing  a  derivative  of  4-acetonyldihydropyridine.  However,  the 
chief  product  of  the  reaction  is  ethyl  2\6-dimethylpyridine-3-carboxylate, 
C10HlsO2lSr,  b.  p.  244—245°  or  129— 130°/18  mm.,  Df  1-060, 
»D  1  •5070,  which  forms  a  picrate,  m.  p.  137°,  and  picrolonate,  m.  p. 
142°  (decomp.).  C.  S. 


Creatinine  and  its  Oximes.  Ebnst  Schmidt  (Arch.  Pharm.,  1912, 
250,  330 — 381). — The  action  of  nitrous  acid  on  creatinine  yields, 
not  nitrosocreatinines  as  might  be  expected,  but  the  oxime  of 
methylhydantoin,  together  with  creatinineoxime  as  by-product.  The 
mixture  is  separated  by  warm  alcohol,  in  which  the  latter  is  almost 
insoluble. 

The  composition  of  the  methylhydantoinoxime  is  proved  by  the 
analysis  of  the  substance  and  of  its  silver  derivative,  by  its  hydrolysis 
by  warm  hydrochloric  acid  to  hydroxylamine  and  methylparabanic 
acid,  and  by  the  formation  of  the  substance  from  methylhydantoin  and 
alkaline  sodium  nitroprusside. 

[With  Eugen  Thumann.] — Creatinine  dissolved  in  nitric  acid, 
D  T140,  reacts  with  solid  sodium  nitrite  at  0°  to  form  the  oxime 

qq _ 

of  methylhydantoin,  NOHIC<^^  ,  m.  p.  193 — 194°  (decomp.), 

colourless  needles.  The  oxime  has  feebly  acidic,  but  no  basic, 
properties,  does  not  respond  to  the  Liebermann  test,  and  yields 
hydroxylamine  by  treatment  with  boiling  hydrochloric  acid.  It 
reacts  with  silver  nitrate  in  aqueous  solution  to  form  a  silver 
derivative,  C4H604N3Ag,  the  oxime  having  combined  with  the  elements 
of  water  and  changed  to  the  oxime  of  methylhydantoic  acid  during  the 
reaction.  Methylhydantoinoxime  reacts  with  hot  aqueous  phenyl- 
hydrazine  hydrochloride  and  sodium  acetate  to  form  methylhydantoin- 

NMe-CO 

phenylhydrazone,  NHPh*NIC<^Q NH’  m'  — 240°,  green 

needles,  and  reacts  with  boiling  acetic  anhydride  to  form  the  diacetyl 
CO — NAc 

derivative,  NOAcICk^A,,,.  •  „  ,  m.  p.  186°,  colourless  leaflets. 
^NMe-CO  r 

By  evaporation  with  hydrochloric  acid,  methylhydantoinoxime  is 
decomposed  into  hydroxylamine  and  methylparabanic  acid.  This  acid 
and  ammonia  are  produced  by  the  reduction  of  the  oxime  by  sodium 
amalgam  and  dilute  acetic  acid. 

Methylhydantoinoxime  is  decomposed  by  boiling  barium  hydroxide, 
yielding  ammonia,  methylamine,  and  carbonic  and  oxalic  acids.  By 
treatment  with  alkaline  potassium  permanganate  at  60°,  the  oxime  is 
converted  into  a  substance,  C4H503N3,  which  appears  to  be  isomeric 
with  the  oxime,  but  does  not  exhibit  similar  properties  ;  it  does  not 
melt  at  270°,  does  not  react  with  hydrochloric  acid  or  with  phenyl- 
hydrazine,  but  does  form  an  amorphous  silver  derivative.  Its  con¬ 
stitution  is  as  yet  undetermined. 

r ...  ..I  ttt  i-T  ~  .  .  .  ^TXT.^.  .NMe-CINOH 

[With  W.  Hennig.J — Creatinineoxime,  NH.C<[  i  ,  white 

needles,  darkening  at  250°,  agrees  in  its  properties  and  behaviour  with 
Kramm's  nitrosocreatinine  obtained  by  the  action  of  alkaline  sodium 
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nitroprusside  on  creatinine  (Abstr.,  1899,  i,  85).  The  following 
experiments,  however,  prove  that  the  substance  is  really  an  oxime 
not  a  nitroso-compound.  It  forms  a  silver  derivative, 
2C4Hf)02N4Ag,H20, 

platinichloride,  2C4H602N4,H2Pt(Jl6)  and  aurichlorides  of  different 
composition  and  m.  p.,  reacts  with  hydrochloric  acid  under  different 
conditions  to  form  a  hydrochloride,  C4H602N4,HC1,H20,  decomp. 
200 — 205°,  or  methylparabanie  acid,  hydroxylamine,  and  ammonia, 
or  ammonium  tetra-oxalate,  hydroxylamine,  ammonia,  and  methyl- 
amine.  Creatinineoxime  yields  a  diacetyl  derivative,  m.  p.  210°,  by 
acetylation,  is  reduced  to  methylguanidine  by  tin  and  hydrochloric 
acid,  and  is  converted  into  methylhydantoinoxime  by  sodium  nitrite 
and  nitric  acid,  D  1T40,  at  0°.  Unsuccessful  attempts  have  been 
made  to  prepare  nitrosocreatinine  from  nitrososarcosine  and  cyanamide, 
and  from  nitrous  fumes  and  aqueous  creatinine.  C.  S. 

Constitution  of  Morphine.  Conversion  of  the  Methyl 
Ethers  of  a-  and  €-Methylmorphimethine  into  3:4:6-  and 
3:4: 8-Trimethoxyphenanthrene  respectively.  Robert  Pschorr 
[with  F.  Dickhauser  and  C.  d’Avis]  ( Ber .,  1912,  45,  2212 — 2220). — 
The  methyl  ether  of  bromoacetoxydihydro-a-methylmorphimethine 
when  treated  with  acetic  anhydride  is  transformed  into  4-acetoxy- 
3 : 6-dimethoxyphenanthrene,  whilst,  under  similar  conditions,  the 
methyl  ether  of  bromohydroxydihydro-e-methylmorphimethine  yields 
4-acetoxy-3  :  8-dimethoxyphenanthrene.  The  proof  so  obtained  that 
the  secondary  alcoholic  hydroxyl  group  of  i/<-codeine  is  attached  to  the 
C-atom  8  of  the  phenanthrene  nucleus,  considered  in  conjunction  with 
Knorr’s  proof  of  the  similar  structure  of  codeine  (morphine)  and 
^-codeine,  renders  the  formula  for  morphine  proposed  by  Pschorr 
(Abstr.,  1903,  i,  193)  untenable,  but  supports  that  advanced  by 
Knorr  and  Horlein  (Abstr.,  1907,  i,  789). 

Bromohydroxydihydro-a-methylmorphimethine  methyl  ether ,  m.  p. 
112°  (corr.),  was  obtained  by  the  bromination  of  a-methylmorphi- 
methine  methyl  ether  in  chloroform  solution  and  treatment  of  the 
reaction  product  with  water  and  ether.  Its  acetyl  derivative, 
m.  p.  126°  (corr.),  was  formed  when  a-methylmorphimethine  methyl 
ether  was  brominated  in  glacial  acetic  acid  solution  in  the  presence  of 
sodium  acetate,  and  had  [a]?,6  +  lOS’I0  in  methyl-alcoholic  solution. 
When  the  latter  was  boiled  with  acetic  anhydride,  it  was  transformed 
into  4-acetoxy-3  :  6-dimethoxyphenanthrene,  which  was  further 
identified  by  means  of  its  picrate. 

Attempts  to  brominate  €-methylmorphimethine  methyl  ether  in 
glacial  acetic  acid  did  not  lead  to  a  crystalline  product.  Bromination 
in  chloroform  solution,  followed  by  treatment  with  water  and  sodium 
hydroxide,  yielded  bromohydroxy-e-methyldihydromorphimethine  methyl 
ether ,  m.  p.  127 — 128°,  the  hydriodide  of  which,  decomposing  at 
155 — 156°,  was  also  investigated.  When  boiled  with  acetic  anhydride 
and  sodium  acetate,  it  formed  k-acetoxy-3 :  A-dimethoxyphenanthrene, 
m.  p.  196°,  the  constitution  of  which  follows  from  its  conversion  into 
3:4:  8-trimethoxyphenanthrene  and  its  picrate.  As  by-product  of 
the  action  of  acetic  anhydr  ide,  a  substance  was  isolated,  the  hydriodide 
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of  which  had  m.  p.  190 — 195°,  and  decomposed  at  215°.  Analyses 
corresponded  with  the  formula  C24H2fl06N,HI,2H20.  Concentrated 
potassium  hydroxide  liberated  a  base ,  which  sintered  at  78°,  evolved 
gas  at  105°,  and  was  completely  decomposed  at  about  125°.  H.  W. 

Syntheses  in  the  Pyrrole  Group.  V.  a-,  /S-,  and  y- Pyrryl 
Diketones.  Bernardo  Oddo  and  Cesarina  Dainotti  ( Gazzetta , 
1912,  42,  i,  716 — 726.  Compare  Oddo,  Abstr.,  1911,  i,  496). — 
Dipyrroylmethane ,  CH2(COC4NH4)2,  is  obtained  by  the  action  of 
magnesium  pyrryl  iodide  (2  mols.)  on  malonyl  chloride  (1  mol.)  in 
ether  and  decomposing  with  ice.  The  compound  is  extracted  by 
means  of  boiling  water  and  crystallised  from  benzene.  It  forms 
a  copper  and  a  silver  salt. 

Dipyrroylmethane  reacts  with  phenylhydrazine  acetate,  yielding 

\-phenyl-3  :  5-dipyrrylpyrazolone ,  C4NH4,C<^^^^>C,C4NH4,  which 

separates  from  a  mixture  of  benzene  and  light  petroleum  in  pale 
yellow  crystals,  m.  p.  166°  (decomp.).  It  is  reduced  to  the  pyrazoline 
compound  by  sodium  and  alcohol. 

Dipyrrylimoxazole,  C4NH4,C<^_^jj^>C,C4NH4)  prepared  by  the 

action  of  hydroxylamine  on  dipyrroylmethane,  forms  yellow  crystals, 
m.  p.  167°.  Concentrated  potassium  hydroxide  converts  dipyrroyl¬ 
methane  into  pyrryl  methyl  ketone. 

s -Dipyrroylethane,  C2H4(CO*C4NH4)2,  is  prepared  in  similar  manner 
from  succinyl  chloride,  and  forms  pearly  crystals,  m.  p.  234 — 235° 
(decomp.).  The  dioxime ,  C12H1402N4,  is  a  white  powder,  m.  p.  175° 
(decomp.). 

Dipyrroylmonoxime,  C10H9O3N3,  forms  pale  yellow  crystals, 
m.  p.  147°.  C.  H.  D. 

Syntheses  in  the  Pyrrole  Group.  VI.  Action  of  Organic 
Anhydrides  on  Magnesium  Pyrryl  Compounds.  Bernardo 
Otto  and  Cesarina  Dainotti  ( Gazzetta ,  1912,  42,  i,  727 — 730. 
Compare  Oddo,  Abstr.,  1910,  i,  426;  1911,  i,  496). — It  has  been 
shown  that  acyl  chlorides  and  magnesium  pyrryl  compoupds  yield 
ketones  instead  of  tertiary  carbinols.  It  is  now  found  that  acid 
anhydrides  react  in  a  similar  manner,  giving  a  still  better  yield.  Thus 
magnesium  pyrryl  iodide  and  acetic  anhydride  form  pyrryl  methyl 
ketone,  whilst  benzoic  anhydride  yields  phenyl  pyrryl  ketone. 

C.  H.  D. 

Some  Derivatives  of  Triacetonamme.  Charles  Hugh  Clarke 
and  Francis  Francis  ( Ber .,  1912,  45,  2060 — 2065). — Triaceton- 
alkamine  (4-hydroxy-2  :  2  :  6  :  6-tetramethylpiperidine),  obtained  by 
reduction  of  triacetonamine  (2:2:6: 6-tetramethyl-4-piperidone,  E. 
Fischer,  Abstr.,  1884,  1290),  is  converted  by  the  action  of  benzoyl 
chloride  and  alkali  into  the  dibenzoyl  derivative,  m.  p.  200° ;  benzoyla- 
tion  in  pyridine  solution  gives  a  quantitative  yield  of  the  monobenzoate 
(O-derivative),  needles,  m.  p.  97 — 98°  ;  hydrochloride ,  m.  p.  240°  ;  the 
physiological  effect  was  examined  with  the  easily  soluble  lactate,  m.  p. 
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100°  (compare  Vinci,  Abstr.,  1899,  ii,  316).  Nitrosotriacetonalkamine , 
obtained  by  the  action  of  potassium  nitrite  on  the  sulphate  of  the  base, 
forms  pale  yellow  needles,  m.  p.  93°. 

The  action  of  magnesium  ethyl  iodide  on  an  ethereal  solution  of 
anhydrous  triacetonamine  gives  a  poor  yield  of  i-hydroxy-2 : 2 : 6  :6 -tetra- 
methyl-i-ethylpiperidine,  m.  p.  62° ;  platinichloride,  m.  p.  218°;  the 
hydriodide ,  colourless  prisms,  m.  p.  195°,  when  fused  loses  a  molecule 
of  water  with  the  formation  of  the  hydriodide  of  4 -ethyltriacetonine 
(2:2:6:  Q-tetramethyl-4:-ethyl-l  :  2  : 5  :  Q-tetrahydropyridine), 


EtC< 


CH2-CMe 

CH-CMe 


2>NH, 


a  liquid  of  odour  resembling  piperidine  ;  hydriodide ,  needles,  m.  p. 
above  270°;  nitrate ,  m.  p.  195°  (decomp.). 

4-Hydroxy-4-phenyl-2  :  2  :  6  :  6-tetramethylpiperidine,  obtained  in 
poor  yield  by  the  action  of  magnesium  phenyl  bromide  on  triacetonamine, 
has  m.  p.  130°. 

Nitrosotriacetonamine  (Heintz,  this  Journ.,  1877,  i,  592)  when 
reduced  by  an  acid  alcoholic  solution  of  stannous  chloride  gives 
triacetonamineoxime,  m.  p.  153°.  In  a  similar  manner  the  nitroso- 
amine  of  vinyldiacetonamine  (nitroso-2  :  2  :  6-trimethyl-4-piperidone), 
m.  p.  58°,  is  converted  into  vinyldiacetonamineoxime  (4-oximino- 
2:2: 6-trimethylpiperidine),  m.  p.  150°.  N itrosotriacetonal kamine, 
however,  under  similar  treatment  yields  triacetonalkamine.  It  is 
probable  that  in  the  first  two  cases  the  nitroso-group  is  first  reduced 
and  then  split  off  as  hydroxylamine,  which  then  reacts  with  the 
ketonic  group.  A  suggestion  is  made  that  a  substance  obtained  in 
small  amount  by  Heintz  from  the  treatment  of  nitrosotriacetonamine 
with  acids  may  have  been  the  above  triacetonamineoxime. 

D.  F.  T. 


Equilibrium  in  Systems  Consisting  of  Lead  Halides  and 
Pyridine.  Geobge  W.  Heise  (/.  Physical  Chem.,  1912,  16, 
373 — 381). — Various  molecular  compounds  of  pyridine  with  lead 
chloride,  bromide,  and  iodide  have  been  described  from  time  to  time, 
but  the  solubility  curves  have  not  been  investigated.  As  a  result  of 
these  measurements  of  the  solubilities  over  a  wide  temperature  range 
it  is  shown  that  none  of*  the  compounds  previously  mentioned  exists, 
except  the  substance  PbBr2,2C5H5N,  but  on  the  other  hand  a  number 
of  new  compounds  are  described. 

The  substance,  PbI2,3C5H5H,  is  stable  below  +6°,  and  forms  an 
eutectic  with  solid  pyridine  at  —43 ’5°.  Between  +6°  and  the 
boiling  point  of  pyridine  the  substance,  PbI2,2C6H6N,  is  the  stable 
form.  Both  of  these  substances  separate  in  minute  chalk-white 
crystals,  which  may  be  dried  in  the  air  and  analysed  very  readily  by 
volatilising  the  pyridine  at  150°. 

The  solubility  curve  of  lead  bromide  in  pyridine  has  a  well 
defined  minimum  at  the  transition  point  (  +  19°).  From  —26°  to 
+  19°  the  substance,  PbBr2, 3 C6H5N,  with  a  negative  temperature- 
coefficient  of  solubility,  is  the  stable  form.  From  +19°  upwards,  the 
substance  PbBr2,2C6H5N,  previously  described  by  Goebbels,  separates. 
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These  substances  are  both  very  unstable,  losing  pyridine  rapidly  in 
the  air. 

Lead  chloride  forms  only  one  compound  with  pyridine  between 
-20°  and  +110°,  namely,  the  substance ,  PbCl2,2C5H5N ;  this 
separates  in  needles  which  lose  pyridine  rapidly  in  the  air,  and  are, 
therefore,  difficult  to  obtain  in  a  suitable  condition  for  analysis. 

R.  J.  C. 

Synthesis  of  4-Phenyl-2-methylquinoline  and  2  :  4-Diphenyl- 
quinoline.  Rosabio  Spallino  and  G.  Salimei  ( Gazzetta ,  1912,  42, 
i,  607 — 612). — A  mixture  of  2  parts  of  acetanilide,  1  part  of  aceto¬ 
phenone,  and  2  parts  of  fused  zinc  chloride  is  heated  in  a  sealed  tube 
at  250 — 300°  for  four  days,  the  product  is  extracted  with  chloroform, 
and  the  portion  dissolved  is  recovered  and  distilled.  The  fraction 
passing  over  between  250°  and  350°,  yields  an  abundant  precipitate 
with  alcoholic  picric  acid,  from  which  the  base  is  obtained.  4-Phenyl- 
2-methylquinoline  (compare  Geigv  and  Konigs,  Abstr.,  1885,  1236) 
forms  transparent  tablets,  m.  p.  98 — 99°;  the  sulphate  has  m.  p.  235°, 
and  the  hydrochloride,  m.  p.  219°  (both  decomp.);  the  picrate  has 
m.  p.  206 — 207°.  The  base  condenses  with  chloral,  and  the  resulting 
compound,  CgNHgPh'CH.’CH'CClg,  forms  white  needles,  m.  p.  198°. 

If  benzanilide  is  used  in  place  of  acetanilide,  the  product  is  2 :  4- 
diphenylquinoline ,  CUH15N,  forming  white  crystals,  m.  p.  106 — 107°. 
The  plalinichloride  decomposes  at  200°  without  melting ;  the  picrate 
has  m.  p.  198°  C.  H.  D. 

Action  of  Primary  Amines  on  the  Dinitrosoacyls  (Glyoxime 
Peroxides  or  Diacylfuroxans).  III.  Jacob  Boeseken  and  D.  P. 
Ross  van  Lennep  ( Rec .  trav.  chim.,  1912,  31, 196 — 205). — The  product  of 
the  action  of  any  amine  on  dibenzoylglyoxime  peroxide  is  an  aminodi- 
oxime,  which  easily  loses  water  and  gives  a  coloured  compound,  for 
which  three  formulae  have  been  suggested  : 

NHR-C==N  NR.'C — NH  NHR-CIN-0 

COPh-CIN-O  COPh-C.’N-O  NO-C— CPh* 

(I.)  (II.)  (III.) 

Formula  III  is  put  forward  by  Wieland  and  Gmelin  (Abstr.,  1909,  i, 
610),  since  they  have  succeeded  in  replacing  an  oxygen  atom  by  two 
hydrogen  atoms,  so  destroying  the  colour  and  giving  a  compound  with 
the  properties  of  a  primary  aromatic  amine. 

The  authors  have  studied  the  original  reaction  with  ammonia  as  the 
amine,  and  from  their  results  they  put  forward  three  other  formulae  : 

NH2-C:==N  NH.’C — NH  HN'NIC'COPh 

O-NIC-COPh  O-NIC-COPh  HO-C—  N 

(IV.)  (V.)  (VI.) 

On  adding  dibenzoylglyoxime  peroxide  to  an  excess  of  ammonia,  it 
dissolves  to  a  deep  yellow  solution,  from  which,  on  warming,  there 
separates  a  mass  of  crystals,  which  by  repeated  crystallisation  can  be 
separated  into  benzamide  and  5-imino-3-benzoylfurazan  (formula  V), 
m.  p.  135°  (compare  Holleman,  Abstr.,  1893,  i,  205).  This  substance 
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is  not  acted  on  by  thionyl  chloride,  but  with  phosphorus  pentachloride 
it  gives  a  dichloride,  reconvertible  by  water  into  the  original 
compound.  It  is  destroyed  by  warming  with  alcoholic  potassium 
hydroxide,  does  not  form  salts  with  acids,  cannot  be  diazotised,  and 
does  not  combine  with  potassium  isocyanate,  all  of  which  properties 
eliminate  formulas  IY  and  YI. 

On  agitating  a  suspension  of  iminobenzoylfurazan  with  alcoholic 
potassium  hydroxide  in  the  cold,  it  gives  the  potassium  salt  of  5-keto- 


3-benzoyl-i^-furazan, 


o:c — NH 
O-NIC-COPh’ 


giving  a  neutral  aqueous  solution, 


from  which  hydrochloric  acid  precipitates  the  ketofurazan  as  a  white 
compound,  which  is  decomposed  by  water  on  attempting  crystallisation. 
Determination  of  its  conductivity  showed  it  to  be  a  fairly  strong 
acid  (K  =  3’3).  It  yields  a  silver  salt,  soluble  in  ammonia,  from  which 
it  separates  in  brilliant  crystals,  C6H5C0,C2N202Ag  +  NH3.  On 
heating  the  potassium  salt  with  an  excess  of  alkali,  it  yields  potassium 
benzoate,  cyanamide,  and  carbonate.  W.  Gr. 


Configuration  of  the  Dinitrosoacyls  (Diacylglyoxirn  e 
Peroxides).  Jacob  Boesekex  and  M.  C.  Bastet  (Rec.  trav.  chim ., 
1912,  31,  206 — 220). — The  authors  have  studied  the  behaviour  of 
dibenzoylglyoxime  peroxide  towards  phosphorus  pentachloride  and 
potassium  hydroxide  with  the  idea  of  elucidating  the  constitution  of 
the  compound.  Difficulties  arose  in  separating  the  products  of  the 
successive  stages  of  the  reaction  with  the  second  reagent. 

On  gradually  adding  the  glyoxime  peroxide  to  an  excess  of 
phosphorus  pentachloride  at  110°,  a  viscid  oil  is  formed,  which,  on 
careful  treatment  with  ice,  gives  2  :  3-dichloro-d  :  4- dibenzoyl  fur  azan , 

COPh-CCl-NCl  ...  loK0  T  .  ,  , . 

I  i  ,  white  needles,  m.  p.  124 — 125  .  It  is  stable 

vjU-l  li'LtJN  'U 


towards  boiling  acetic  acid  and  reducing  agents  in  acid  solution. 
With  alkali  hydroxides  or  ammonia,  it  is  decomposed,  giving  benzoic 
acid  and  a  hydroxamic  acid. 

Wieland  and  Semper  (Abstr.,  1908,  i,  108)  obtained  by  the  action 
of  sodium  hydroxide  on  phenylglyoxime  peroxide  at  0°  a  compound, 
which  they  named  hydroxyphenylfurazan,  and  to  which  they  gave  the 


constitution 


HXM^N-O 

CPhlN’ 


the  triatomic  ring  of  the  glyoxime  peroxide 


being  opened.  At  this  temperature,  dibenzoylglyoxime  peroxide,  when 
similarly  treated,  is  decomposed,  giving  benzoic  and  hydroxamic  acids. 
Working  in  acetone  solution  at  -  20°,  the  authors  have,  however,  been 
able  to  divide  the  decomposition  into  several  stages.  One  molecule  of 
potassium  hydroxide  is  immediately  neutralised,  benzoic  but  not 
hydroxamic  acid  being  formed.  A  similar  result  is  obtained  using 
two  molecules  of  the  alkali.  On  acidifying,  glyoxime  peroxide  is 
regenerated.  With  more  than  two  molecules  of  the  alkali  at  -  20°,  or 
with  less  alkali  at  0°,  a  hydroxamic  acid  is  formed,  and  the  pentatomic 
ring  is  opened,  benzoic  acid,  ammonia,  and  carbon  dioxide  being 
generated  in  two  stages.  If,  however,  at  the  end  of  the  first  stage  the 
liquid  is  boiled  with  phosphoric  or  hydrochloric  acids,  the  nitrogen  is 
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then  eliminated  as  hydroxylamine.  The  complete  course  of  the 
reaction  is  as  follows  : 


O 

/\ 

COPh-C— 

COPh-C=iT 


2KOH 
- ^ 

-20° 


COPh-C(OK)-N-OK 

C0Ph*C=N--0 


Ph-C02K  + 


c(ok):n 

00Ph-C=N--0 


Ph*C02H  +  NHg  +  C02 


Ph*C02H  +  00  +  NH2-OH 


^KOH 

Ph-CO*C(OH):N-OH  +  NH3  +  C02. 

W.  G. 


Leuco-bases  and  Dyes  Derived  from  Diphenylethylene  ;  Pre¬ 
paration  of  Two  cycfoHexylidene  Bases.  Paul  Lemoult  ( Compt . 
rend ,  1912,  155,  217 — 219). — Schmidlin  and  Escher  (this  vol.,  i,  437) 
having  questioned  the  author’s  preparation  of  tetramethyldiamino- 
diphenylcydbhexylidenemethane  from  Miehler’s  ketone  and  magnesium 
cyclohexyl  bromide  (Abstr.,  1911,  i,  399)  on  account  of  lack  of  detail, 
a  full  detailed  account  of  the  preparation  is  now  given,  and  the 
author  claims  that  it  is  an  improvement  on  their  method,  since  he 
reduces  the  time  of  heating  from  sixty  to  six  hours,  and  obtains  a 
yield  of  82%.  The  corresponding  tetraethyl  compound  can  be  similarly 
prepared,  and  is  obtained  in  pale  yellow  prisms,  m.  p.  74°. 

W.  G. 

Dehydroindigotin.  IV.  Additive  Compounds.  Ludwig 
Kalb  ( Ber .,  1912,  45,  2136 — 2149). — b  :7  :5'  -.T-Telrabromodehydro- 
indigotin  2  :  % -diacetate, 

C6H2Br2<™>0(OAo)-C(OAc)<QQ>C6H2Br2, 

yellow  prisms  or  leaflets,  is  obtained  by  heating  a  finely  divided 
suspension  of  5:7:5':  7'-tetrabromoindigotin  in  glacial  acetic  acid 
with  powdered  potassium  permanganate  on  the  water- bath.  The 
substance  does  not  dissociate  in  boiling  chloroform  or  benzene,  but 
when  heated  in  carbon  tetrachloride  and  a  little  pyridine  is  converted 
into  5:7:5':  7 '-tetrabromodehydroindigotin, 

C6H2Br2<~^>C-C<£~>C6H2Br2. 

This  substance  forms  violet-brown  crystals  with  a  copper  lustre,  is 
decomposed  by  boiling  pyridine,  develops  a  blue  coloration  with 
sulphuric  acid,  and  is  stable  in  boiling  water  and  concentrated 
hydrochloric  acid.  Tetrabromodehydroindigotin  is  converted  into  the 
following  derivatives  by  warming  with  benzene  and  the  requisite 
acid ;  tetrabromodehydroindigotin  dihydrochloride , 

C19H402N2Br4,2HCl, 

yellowish-green,  crystalline  powder ;  diformate , 
C16H402N2Br4,2H2C02> 
yellowish-green,  crystalline  powder ;  dibenzoate, 
C16H402N2Br4,2Ph-C02H, 

yellowish-green  leaflets. 
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Reasons  are  given  for  regarding  the  preceding  additive  compounds, 
except  the  di hydrochloride,  as  (7(?'-derivatives  (formulae  correspond 
with  that  of  the  diacetate  given  above).  The  dihydrochloride,  unlike 
the  other  additive  compounds,  is  decomposed  very  easily  by  water 
or  pyridine,  and  may  therefore  be  possibly  an  AA'-derivative, 

C„H2Br2<^^>C-C<^ILC^>C(,H2Br!!. 

Dehydroindigotin  2  : 2' -diformate,  C16H802N2,2|H2C02,  yellowish- 
green  needles,  is  obtained  from  dehydroindigotin  and  anhydrous  formic 
acid  in  chloroform.  Dehydroindigotin  2  :  2' -dihydrocyanide, 
C16H802N2,2HCN,C5NH5, 

green,  quadratic  plates  containing  pyridine,  is  obtained  by  shaking  a 
suspension  of  dehydroindigotin  in  cold  pyridine  with  anhydrous 
hydrogen  cyanide.  The  substance,  from  which  the  pyridine  cannot 
be  removed  without  decomposition,  is  dissociated  by  boiling  alcohol  or 
toluene,  and  is  reduced  to  indigo- white  by  alkaline  sodium  hyposulphite. 
Dehydroindigotin  2  :  2 ' -diphenolate,  CHHg02lSI2,2Ph0H,  yellow  needles, 
and  dehydroindigotin  phenolate ,  C16H802N2,Ph0H,  are  obtained  by 
shaking  dehydroindigotin  with  a  well-cooled  mixture  of  chloroform, 
phenol,  and  pyridine  ;  the  two  additive  compounds  are  separated  by 
acetone,  in  which  the  phenolate  is  easily  soluble.  The  constitution  of 
the  phenolate  is  unknown  ;  the  substance  has  not  been  converted  into 
a  derivative  of  indigotin  or  of  dehydroindigotin.  C.  S. 

2- Phenylindolone  and  Phenylindoxyl.  Ludwig  Kalb  and 
Joseph  Bayer  ( Ber .,  1912,  45,  2150 — 2162). — The  abnormal  reactions 
of  the  azomethine  group  in  dehydroindigotin  and  the  uncertainty  of 
the  constitution  of  its  dibydrochloride  (preceding  abstract)  led  the 
authors  to  examine  tho  behaviour  of  similarly  constituted,  but  less 
complex,  compounds. 

3- Amino-2-phenylindole,  which  is  best  obtained  by  the  reduction  of 
3-oximino-2-phenylindole  by  alkaline  sodium  hyposulphite,  is  suspended 
in  benzene,  and  the  hot  mixture  is  treated  with  lead  peroxide.  The 

resulting  Z-imino-2-phenylindole,  C6H4<C^.  NH)^CPh’  m*  P' 
glistening,  orange-yellow  leaflets,  is  hydrolysed  by  ethereal  oxalic  acid 
to  2 -phenylindolone,  C6H4‘\QQ^>CPh,  dark  red  crystals,  m.  p.  102°, 
and  is  converted  by  concentrated  hydrochloric  acid  into  2 -phenyl¬ 
indolone  ~N- hydrochloride,  C6H4<\^^^^^,CPh,  reddish-brown  needles, 

which  is  converted  into  2-phenylindolone  very  conveniently  by  boiling 
benzene  and  a  little  calcium  oxide. 

Whilst  resembling  dehydroindigotin  in  its  property  of  forming 
abnormal  additive  compounds,  2-phenylindolone  also  exhibits  distinctly 
basic  properties,  and  forms  true  salts  with  mineral  acids.  The 
additive  compounds  are  pale  yellow,  and  in  their  behaviour  correspond 
with  the  similar  derivatives  of  dehydroindigotin.  The  methyl 

alcoholate,  C6H4<^qq  J>CPh*OMe,  quadratic  leaflets,  and  the 

analogously  constituted  additive  compounds  with  ammonia,  m.  p. 
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OX-CPh-CO 
-CPh-N - C6H4 


168°,  with  aniline,  m.  p.  about  134°,  and  with  potassium  hydrogen 
sulphite  are  described.  The  acetate,  3C14H90N,CH2-C02H,  m.  p.  168°, 
propionate,  3C14H90N,CH2Me*C02H,  m.  p.  204°,  and  hydrate, 

“  3  C14H 0ON,  H  20, 

m.  p.  168°,  are  stable  to  boiling  water  or  toluene,  are  dissociated 
by  boiling  acetic  acid,  benzaldehyde,  or  nitrobenzene,  and  receive  the 

annexed  formula  (in  which  X  is  H, 
OAc,  or  OCO-CH2Me),  which  are 
similar  to  those  of  the  simple 
additive  compounds.  The  additive 
compounds  of  2-phenylindolone  with 
formic,  trichloroacetic,  hydrochloric, 
sulphuric,  and  other  strong  acids  are  deeply  coloured,  and  are  easily 
dissociated  in  indifferent  solvents  or  by  water  or  alcohol.  These 
phenomena  of  dissociation  and  of  halochromy  indicate,  therefore,  that 
the  additive  compounds  of  2-phenylindolone  with  strong  acids  are  true 
salts ;  consequently  they  receive  constitutions  similar  to  that  of  the 
hydrochloride  given  above.  The  fact  that  the  dihydrochloride  of 
dehydroindigotin  does  not  exhibit  halochromy  is  strong  evidence  of  its 
constitution  as  a  CC'-derivative  (preceding  abstract). 

By  reduction  with  hydrochloric  acid  and  stannous  chloride,  2-phenyl- 


C,H -NH 

,6  4, 

CO—  CPh-N 

i 

C 


6^4' 


CO 


indolone  hydrochloride  yields  2 -phenylindoxyl,  Cf. H4<^,^j  ^ P h , 

which  partly  melts  and  decomposes  at  140 — 145°,  and  is  obtained  in 
colourless  leaflets  by  crystallisation  from  dry  boiling  carbon  tetra¬ 
chloride  in  an  atmosphere  of  carbon  dioxide ;  the  compound  is  quite 
different  from  the  various  substances  described  as  2-phenylindoxyl  in 
the  literature. 

When  2-phenylindoxyl  is  dissolved  in  boiling  benzene,  autoxidation 
occurs,  and  2-phenylindolone  is  produced.  The  two  substances  react  to 
form  an  additive  compound,  m.  p.  180 — 181°,  reddening  at  178°, 
yellow  needles,  which  probably  has  the  constitution  : 


C«H(<QQ>CPh-0-0<^>NH. 

It  is  also  obtained  as  an  intermediate  product  in  the  reduction  of 

2- phenylindolone  or  the  oxidation  of  2-pbenylindoxyl. 

When  2-phenylindolone  or  3-imino-2-phenylindole  is  boiled  with 
dilute  sodium  hydroxide  and  a  little  alcohol,  the  solution  yields 

3- phenyldioxindole  by  acidification.  Migration  of  the  phenyl  group 

from  position  2  to  3  must  have  occurred.  C.  S. 


A-Methyl  Derivatives  of  Indigotin.  Leo  Ettinger  and  Paul 
Friedlander  (Ber.,  1912,  45,  2074 — 2080.  Compare  A.  von  Baeyer, 
Abstr.,  1884,  i,  76). — 3-Acetyl-l-methylindoxyl  (compare  Vorliinder 
and  Mumme,  Abstr.,  1902,  i,  451,  454),  tablets,  m.  p.  57°,  is  obtained 
by  boiling  methylanthranilic  acid  with  excess  of  chloroacetic  acid  in 
alkaline  solution,  and  heating  the  product  with  a  mixture  of  acetic 
anhydride  and  anhydrous  sodium  acetate.  When  it  is  dissolved  in  dilute 
alcohol  to  which  ammonia  has  been  added,  and  oxidised  by  a  current 

of  air,  1 :  Y-dimethylindigotin,  C6H4<C^jyje^CIC<C^^fe^C\5H4,  separ- 
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ates  in  needles  with  a  coppery  lustre.  The  same  dimethylindigotin  is 
also  obtained  by  the  reduction  of  l-methylisatin-2-anil, 

C«H4<NMe>C:NPh 

(Pummerer,  Abstr.,  1911,  i,  231),  in  aqueous  alcohol  containing  a 
little  ammonia  by  hydrogen  sulphide.  It  forms  needles,  m.  p.  182°, 
and  sublimes  at  a  higher  temperature ;  it  is  generally  much  more 
soluble  than  indigotin,  and  the  benzene  solution  possesses  a  colour 
resembling  that  of  malachite-green  ;  alkaline  hyposulphite  reduces  it 
to  a  pale  yellow  vat  (which  is  only  slightly  absorbed  by  the  fibre),  from 
which  on  the  addition  of  an  alkali  hydrogen  carbonate,  the  leuco- 
compound  separates  in  pale  yellow  needles.  Dimethylindigotin  is  more 
strongly  basic  than  indigo,  and  can  be  completely  extracted  from  its 
benzene  solution  by  hydrochloric  acid,  D  1*19. 

1  -Methylindigotin  can  be  obtained  by  atmospheric  oxidation  of  a 
mixture  of  indoxyl  and  1-methylindoxyl  in  ammoniacal  solution,  and 
also  by  warming  in  acetic  acid  solution  a  mixture  of  indoxyl, 

1- methylisatin-2-anil,  and  acetic  anhydride ;  in  the  latter  preparation 
a  considerable  quantity  of  another  substance ,  crystallising  in  brownish- 
red  needles,  is  obtained.  In  either  method  of  preparation  the  methyl¬ 
indigotin  is  best  isolated  by  extraction  with  sulphuric  or  hydrochloric 
acid  and  re  precipitating  by  the  addition  of  water ;  it  forms  coppery 
needles  (from  benzene),  which,  on  heating,  sublime  with  partial 
decomposition  ;  the  colour  of  its  solutions  approaches  more  closely 
that  of  the  above  dimethylindigotin  than  that  of  indigotin,  the 
maximum  absorption  in  xylene  solution  for  dimethylindigotin,  methyl¬ 
indigotin,  and  indigotin  occurring  at  A.  644*5,  X  639*4,  and  X  590*9 
respectively. 

5-CIdoroisatin-^-chloroanil  can  be  obtained  by  Sandmeyer’s  method 
from  jo-chloroaniline ;  it  forms  violet-black  needles,  m.  p.  205 — 206°, 
and  by  treatment  with  methyl  sulphate  and  sodium  ethoxide  gives 
5-chloro-l-methylisaiin-ip-chloroaml,  brownish-red  needles,  m.  p. 
165 — 166°;  this  can  be  converted  into  5  *.  5' -dichloro-l  :  T -dimethyl¬ 
indigotin,  C6H3C1<^£^>C:C<^^>C6H3C1,  needles,  which  are  in¬ 
soluble  in  aqueous  hydrochloric  acid.  The  solutions  in  benzene 
hydrocarbons  show  maximum  absorption  at  X  665. 

In  a  similar  manner,  /j-toluidine  can  be  converted  into  1  :  5 -dimethyl- 
isatin-ip-toluidide,  red  needles  (from  alcohol),  m.  p.  185 — 186°,  which 
can  be  further  converted  into  1  :  T  :  5  : 5'  -  tetramethylindigotin, 

C6H3Me<^^>C:C<^Ie>C6H3Me,  deep  blue  needles,  giving 

solutions  of  maximum  absorption  at  X  665. 

For  the  preparation  of  6  :  6'-dibromo-l  :  l'-dimethylindigotin, 

2- nitro-4-aminobenzoic  acid  by  diazotisation  and  the  Sandmeyer 
reaction  was  converted  into  4-bromo-2-nitrobenzoic  acid,  which  by 
reduction  gave  4-bromoanthranilic  acid  ;  this  was  methylated  by  the 
action  of  methyl  sulphate  on  its  solution  in  aqueous  sodium  carbonate, 
and  the  product  purified  by  conversion  into  4-bromo-2-nitrosoamino- 
methylbenzoic  acid,  needles,  m.  p.  160°,  by  reduction  of  which  the 
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pare  i-bromo-2-mithylammobenzoic  acid,  NHMe,C6H3Br*C02H,  needles, 
m.  p,  189°,  was  obtained.  From  this,  the  action  of  chloroacetic  acid 
in  the  usual  way  gave  2 -bromo-6-carboxyphenylmethylaminoacetic  acid , 
C02H,C6H3Br*NMe*CH2,C02H,  prisms,  m.  p.  188°,  which  by  boiling 
with  acetic  anhydride  and  sodium  acetate  was  converted  into  Q-bromo- 

3-acetyl-\-methylindoxyl,  Ce^Br^^^J^CH,  grey  needles,  m.  p. 

95°  ;  this  was  cautiously  hydrolysed  to  6-bromo-l-methylindoxyl,  and 
the  action  of  potassium  ferricyanide  on  an  alkaline  solution  of  this 
produced  6  :  Q'-dibromo-l  :  V-dimethylindigotin,  coppery  needles,  which 
gave  a  solution  in  xylene  showing  maximum  absorption  at  X  638, 
whereas  maximum  absorption  by  6  :  6'-dibromoindigotin  is  at  X  587-5. 

The  substitution  of  methyl  groups  into  the  imino-groups  of 
indigotin  is  therefore  of  greater  influence  on  the  colour  than  is 
substitution  in  the  benzene  rings.  D.  F.  T. 


0 : 6'-Dibromoindirubin.  Leo  Ettinger  and  Paul  Friedlander 
(Ber.,  1912,  45,  2081 — 2083). — The  6  :  6'-dibromoindigotin  obtained 
from  Murex  brandaris  (Friedlander,  Abstr.,  1909,  i,  262)  is  not 
accompanied  by  6  :  6'dibromoindirubin. 

6  :  6'-Dibromoindirubin  can  be  synthesised  from  6-bromoisatin  and 
6-bromoindoxyl ;  the  latter  is  already  known,  whilst  the  necessary 
6-bromoisatin  can  be  obtained  by  Sandmeyer’s  method. 

m-Bromoaniline  can  be  converted  through  the  thiocarbamide 

00- 

derivative  into  bromoisatinbromoanil,  C6H3  Br<NH>C:N'°«H‘Br; 

the  product,  violet-brown  needles,  m.  p.  205 — 206°,  proves  to  be  a 
mixture  of  6-bromoisatin-2-m-bromoanil  with  the  isomeric  4 -bromo- 
compound.  The  mixture  when  warmed  with  diluted  sulphuric  acid 
dissolves,  and  then  a  crystalline  deposit  of  a  mixture  of  two  isomeric 
bromoisatins  forms  ;  this  can  be  separated  by  alcohol  into  6-bromoisatin, 
needles,  m.  p.  263 — 264c  (decomp.),  and  4 -bromoisatin,  tablets,  m.  p. 
258 — 259°  (uncorr.) ;  the  identity  of  these  is  proved  by  converting 
each  into  the  corresponding  dibromoindigotin,  as  all  the  symmetrical 
dibromoindigotins  have  been  described. 

If  equivalent  amounts  of  6-bromoisatin  and  6-bromoacetylindoxyl 
are  warmed  in  glacial  acetic  acid  solution  with  a  little  fuming 
hydrochloric  acid,  6  : 6 ' -dibromoindirubin  is  obtained  as  a  deposit  of 
brown  needles.  Tt  is  sparingly  soluble  in  most  solvents,  but  easily 
in  quinoline ;  alkaline  hyposulphite  reduces  it  to  a  yellow  vat, 
which  dyes  cotton  cherry-red.  The  xylene  solution  shows  two 
absorption  bands  with  maxima  at  X  567 iiy.  and  X  520/x/x.  D.  F.  T. 

Constitution  of  the  Cyanine  Dyes.  Walter  Konig  ( J \  pr. 
Chem.,  1912,  [ii],  86,  166—174.  Compare  Abstr.,  1906,  i,  207; 
Kaufmann,  Abstr.,  1911,  i,  328). — The  author  discusses  the  various 
formulse  which  have  been  assigned  to  the  cyanine  dyes,  and  shows 
that  the  properties  and  behaviour  of  these  substances  are  most 
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satisfactorily  represented  by  Kaufmann’s  formulae,  the  cyanines  having 
the  constitution  I  and  the  isocyanines  formula  II : 


4CH*C(NHR)i 
XJH - CH 


4CH- 

„CH: 


■CH 

:CH 


<IL>  ch<ch.c(nhE)>c-ch;ch-ch:oh-c<nei-4h4- 

The  formulae  explain  the  analogies  existing  between  the  pyridine  and 
cyanine  dyes,  and  also  the  formation  of  yellowish-white  nitrosoamines 
by  treating  both  the  cyanines  and  isocyanines  with  nitrous  acid. 

Further  support  is  given  to  these  formulae  by  the  synthesis  of  dyes 
(formula  III  and  IY)  resembling  the  cyanines  by  the  condensation  of 
2-  and  4-methylquinoline  salts  with  jo-dimethylaminobenzaldehyde  in 
the  presence  of  piperidine. 

CH  — OTT 

(III.)  NMe2.C6H4.OH:CH-C<NMeX.,A 

ri  TT  ,'WMpY 

(IV.)  NMe2-CcH4-CH:OH-C<c6HA{]H 

These  dyes  are  bluish-red  to  violet  in  colour,  and  show  the  char¬ 
acteristic  behaviour  of  the  cyanines  of  being  almost  completely 
decolorised  by  dilute  acids. 

It  is  also  mentioned  that  salts  of  /?-hydroxyacraldehydedianilide 
condense  with  2-  and  4-methylquinoline  salts  in  the  presence  of 
piperidine,  yielding  dyes  (formulae  Y  and  YI)  which  exhibit  in  their 
chemical  behaviour  a  great  similarity  to  the  jsocyanines,  whilst  the 

CH —  CH 

(V.)  Nhe-ch:ch.ch:ch-c<nr  . 

C  H  *NRX 

(yi.)  nhr-ch:ch-oh:ch-c<^t  4  " 

v  '  X3H — CH 

condensation  of  aldehydes  of  the  type  NRR'*CHICH*CHICH*CHO 
(where  R  =  aryl  and  R' =  alkyl)  with  salts  of  2-  and  4-methylquinoline 
results  in  the  formation  of  dyes  (YII  and  YIII)  resembling  the 
cyanines. 

CH— — CH 

(yii.)  nrr,*ch:ch*ch:ch*ch:ch*c<^^.^„i  ^ 

C  H  •  isf R"I 

(viii.)  nrr'-ch:ch-ch:ch*ch:ch-c<  ® 

In  b  Id. 

F.  B. 


Electrochemical  Reductions.  II.  Reduction  of  Secondary 
Nitroamines  to  Hydrazines.  H.  J.  Backer  (Rec.  trav.  chim.,  1912, 
31,  142 — 195.  Compare  this  vol.,  i,  339). —  CJp  to  the  present 
secondary  nitroamines  have  only  been  reduced  by  zinc  and  acetic  acid, 
the  yield  of  the  corresponding  hydrazines  being  in  all  cases  very  poor. 
Alkyl  nitroamides  have  not,  as  yet,  been  reduced  to  hydrazines.  The 
author  has  reduced  a  number  of  secondary  nitroamines  and  one  alkyl- 
nitroamide  by  electrochemical  methods,  and  has,  in  general,  obtained 
much  better  yields.  The  best  results  were  produced  by  employing  a 
cathode  of  copper,  coated  with  tin,  and  dilute  sulphuric  acid  as  the 
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electrolyte.  To  promote  solution  it  was  sometimes  necessary  to  add 
acetic  acid.  The  hydrazines,  etc.,  were  identified  by  preparation  of 
hydrazones  or  analogous  compounds  with  a  number  of  aromatic  alde¬ 
hydes,  or  by  interaction  with  cyanates,  giving  semicarbazides.  The 
yield  of  hydrazine  was  determined  either  by  titration  in  alkaline 
solution  with  mercuric  chloride  solution,  or  by  weighing  the  tetrazone 
formed  in  this  reaction. 

Dimethylnitroamine  is  best  reduced  by  using  the  copper  cathode 
and  10%  sulphuric  acid  as  electrolyte.  After  reduction  the  solution  is 
evaporated  with  hydrochloric  acid,  made  alkaline  with  potassium 
hydroxide,  and  fractionated  over  barium  oxide.  as-Dimethylhydrazine 
gives  an  oxalyl  derivative  (compare  Renouf,  Abstr.,  1881,  151)  and  a 
picryl  derivative,  m.  p.  136 '5°.  A-Nitropiperidine  gives  a  better  yield 
of  Aaminopiperidine  by  reduction  with  zinc  and  acetic  acid  than  by 
electrochemical  methods,  using  a  nickel  cathode  and  a  10%  solution  of 
sodium  acetate  as  electrolyte. 

For  dinitropiperazine  the  best  electrolyte  is  50%  acetic  acid.  The 
author  has  condensed  the  resulting  diaminopiperazine  with  a  number 
of  aldehydes.  The  derivatives  so  obtained  are  all  colourless,  and  are 
decomposed  on  warming  with  dilute  sulphuric  acid.  Salicylaldehyde 
gives  1  :  i-disalicylideneaminopiperazine,  C4N2H8(NICH*C6H4*Ofcl)2, 
white  needles,  m.  p.  226°,  which  retains  its  phenolic  character.  With 
0-methoxybenzaldehyde  there  is  produced  1  :  i-di-o-methoxybenzylidene- 
aminopiperazine,  C4N2H8(NICH‘C6H4*OMe)2,  m.  p.  207°.  The  corre¬ 
sponding  derivative  from  anisaldehyde  has  m.  p.  246*5°.  Diamino¬ 
piperazine  and  potassium  isocyanate  when  mixed  in  aqueous  solution 
give  1  : 4 -dicarbamidojriperazine,  C4N2H8(NH*CO'NH2)2,  colourless 
crystals,  m.  p.  286°,  which  in  hydrochloric  acid  solution  reacts  with 
sodium  nitrite,  giving  a  dinitroso- compound,  which  is  very  unstable 
and  decomposes  at  74°,  or  on  exposure  to  light  or  moisture.  It  is 
decomposed  by  alkalis,  giving  nitrous  oxide,  carbon  dioxide,  ammonia, 
and  piperazine. 

Ethylenebismethylnitroamine,  as  prepared  by  Franchimont  and 
Klobbie  (Abstr.,  1889,  492)  from  ethylenediurethane  by  nitration, 
treatment  with  ammonia,  and  subsequent  methylation,  using,  however, 
methyl  sulphate  instead  of  the  iodide  is  best  reduced  by  suspension  in 
dilute  acetic  acid  containing  sodium  acetate,  the  copper  cathode  being 
employed.  The  resulting  hydrazine  condenses  with  anisaldehyde, 
giving  a  dianisylidenedimethylethylenedihydrazine, 

C2H4(N  Me  •  N :  CH  •  C8H4‘  OMe)2, 

long,  white  needles,  m.  p.  147*5°.  With  jo-nitrobenzaldehyde,  di- p- 
nitrobenzylidenedimethylethylenedihydrazine,  orange-red  needles,  m.  p. 
192*5°,  is  obtained,  which  on  the  addition  of  concentrated  hydrochloric 
acid  is  converted  into  a  pale  yellow  compound,  C18H20O4N6,2HCl. 

Phenylmethylnitroamine,  which  with  concentrated  nitric  acid  gives 
trinitrophenylmethylnitroamine  (compare  Franchimont,  Abstr.,  1  £  1 0, 
i,  616),  is  electrically  reduced  in  dilute  acetic  acid  solution  containing 
sodium  acetate,  giving  as-phenylmethylhydrazine.  On  mixing  this 
with  p-nitrobenzaldehyde  in  alcoholic  solution,  the  liquid  is  turned 
red,  and  deposits  phenyl-\)-nitrobenzylidenemethylhydrazine, 
NOa-C6H4«CH:N-NMePh, 
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as  small,  red  needles,  m.  p.  135°.  This  red  modification  on  trituration 
with  petroleum  or  ether  passes  readily  into  a  yellow  modification, 
which  has  m.  p.  1 30*5 — 131°.  These  two  enantiotropic  modifications 
are  mutually  transformable  at  different  temperatures,  the  red  being 
the  more  stable  at  higher  temperatures.  Phenylmethyl hydrazine  con¬ 
denses  with  cinnamaldehyde  to  form  cinnamaldehyde-ns- phenylmethyl - 
hydrazone,  m.  p.  112 ‘3°,  and  with  phenyl  isocyanate  it  gives  diphenyl- 
methyl  semicarbazide,  NHPh'CONH'NMePh,  white  needles,  m.  p. 
158-5°. 

Methyl  methylnitroaminoformate  is  best  reduced  in  dilute  sulphuric 
acid  solution,  and  yields  methyl  methylhydrazinoformate,  which  is 
identified  by  boiling  its  solution  with  sodium  hydroxide  for  several 
hours,  when  it  is  decomposed  into  methylhydrazine,  methyl  alcohol,  and 
carbon  dioxide.  On  oxidation  by  bromine  water  the  hydrazine  gives  a 
tetrazone,  m.  p.  187‘5°  (compare  Klobbie,  Abstr.,  1891,  292).  With 
benzaldehyde  it  gives  a  hydrazone ,  m.  p.  77‘5°,  and  with  o-nitro- 
benzaldehyde  a  hydrazone ,  m.  p.  105 ‘5°.  W.  G. 


Reduction  of  the  Ketonebydrazines  and  Ketazines  of 
Tetramethyldi-^-aminobenzophenone  and  Fluorenone.  Theodor 
Curtius  and  Karl  Kof  (./.  pr.  Chem.,  1912,  [ii],  86,  113 — 132). — 
Tetramethyldi-/?-aminobenzophenonehydrazone  (Wieland  and  Roseeu, 
Abstr.,  1911,  i,  571)  is  readily  hydrolysed  by  cold  concentrated 
sulphuric  acid  into  its  components,  and  on  treatment  with  bromine 
vapour  in  acid  solution  yields  successively  brownish-red  and  dark 
green  dyes.  Towards  iodine  in  alcoholic  solution  the  hydrazone  behaves 
similarly,  the  final  product  consisting  of  a  dark  blue,  crystalline 
substance ,  of  a  metallic  lustre,  m.  p.  240°,  with  previous  softening 
at  209°. 

Bistetramethyldi-p-aminobenzophenonethiocarbohydrazide, 

CS[NH*N  :C(C6H4*NMe2)2]2, 

prepared  by  heating  the  hydrazone  for  six  hours  with  carbon 
disulphide  in  benzene  solution,  crystallises  in  citron-yellow  needles, 
m.  p.  233°;  if  the  period  of  heating  is  shortened,  a  cinnabar-red, 
microcrystalline  substance,  having  m.  p.  222°,  is  produced. 

When  reduced  with  sodium  amalgam  and  alcohol,  or  with  aluminium 
amalgam  in  moist  ethereal  solution,  tetrametbyldi-p-aminobenzo- 
phenonehydrazone  yields  s-ditetramethyldi-p-aminobenzhydrylhydrazine, 
N2H2[CH(C6H4’NMe2)2]2,  which  forms  small,  white  crystals,  m.  p. 
285°  (decomp. ),  dissolves  in  glacial  acetic  acid,  yielding  a  blue  colora¬ 
tion,  probably  due  to  the  formation  of  the  compound 

NT  UMa  NTTMp 

^H<J>C(C6H4’NMf2).NH'NH-C(C6H4-NMeX_-4H; 

and  on  treatment  with  sodium  nitrite  and  acetic  acid,  yields  an  orange 
nitrosoamine  (?)  melting  indefinitely  about  180°. 

Benzaldehydetetramethyldi-Tp-aminobenzhydrylhydrazone, 

CHPh:N-NH-OH(C6H4-NMe2)2, 

prepared  by  reducing  tetramethyldi-/?-aminobenzophenonebenzylidene- 
hydrazone,  CHPhIN*NIC(C6H4,NMe2)2  (Wieland  and  Roseeu,  loc.  cit.)f 
with  sodium  amalgam  and  alcohol,  crystallises  in  lustrous,  colourless 
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needles,  m.  p.  143°,  and  dissolves  in  glacial  acetic  acid,  yielding  blue 
solutions  which  probably  contain  the  compound 
NHMe.  .NH-NICHPh 
C6H4~>C<C6H4-NMe2 

It  is  hydrolysed  by  cold  dilute  hydrochloric  acid  to  benzaldehyde 
and  the  above  mentioned  s-ditetramethyldi-jo  aminobenzhydryl- 
hydrazine. 

When  heated  with  zinc  and  dilute  acetic  acid,  tetramethyldi-p-amino- 
benzophenonehydrazone  is  hydrolysed  to  Michler’s  ketone,  which  then 
undergoes  further  reduction  to  tetramethyldi-jo-aminodiphenyl- 
methane. 


The  azine  of  Michler’s  ketone  is  obtained  by  heating  the  ketone  with 
either  hydrazine  hydrate  or  tetramethyldi-p-aminobenzophenone- 
hydrazone  and  alcohol  at  170°  (compare  Wieland  and  Roseeu,  loc.  cit.). 

Oxidation  of  fluoronehydrazone  with  mercuric  oxide  in  benzene 
solution  gives  rise  to  diphenyleneazomethylene  (Staudinger  and 
Kupfer,  Abstr.,  1911,  i,  751),  together  with  an  amorphous,  brick-red 
substance,  m.  p.  243°. 

Fluorenonebenzylidenehydrazone  crystallises  in  short,  orange-red 
needles,  m.  p.  91 — 94° ;  Staudinger  and  Kupfer  give  82 — 84°. 

When  reduced  with  sodium  amalgam  and  alcohol,  fluorenone- 


hydrazone  is  converted  into  di-9-fluorylamine, 

which  crystallises  in  short,  yellow  needles,  and  melts  at  167°  to  a 
green  liquid. 

The  azine  of  fluorenone  is  obtained  in  violet-red  crystals,  m.  p.  265°, 
by  heating  fluorenone  with  hydrazine  hydrate  or  fluorenonehydrazone 
(compare  Wieland  and  Roseeu,  loc.  cit.).  On  reduction  with  zinc 
dust  and  acetic  acid  it  yields  9-acetylaminofluorene. 

The  compound  described  by  Sorge  (Abstr.,  1902,  i,  379)  as  p-tolyl 
methyl  ketonehydrazone  is  found  by  the  authors  to  consist  of  p -tolyl- 
methylketazine,  N.2(ICMe’C6H4Me)2,  which  has  m.  p.  136°,  and  is  best 
obtained  by  heating  the  ketone  with  hydrazine  hydrate  and  alcohol 
at  140°.  All  attempts  to  prepare  the  hydrazone  proved  unsuccessful. 

F.  B. 


Unusual  Oxidation  of  an  Azo-compound.  Eugen  Bambrrgeb 
and  Oscar  Baudisch  ( Ber .,  1912,  45,  2054 — 2059.  Compare  Abstr., 
1909,  i,  977) — The  oxidation  of  syrc-p-chlorodiazobenzene  cyanide 
in  ethereal  solution  with  hydrogen  peroxide  in  the  presence  of 
magnesium  carbonate  follows  an  unusual  course.  The  ethereal  liquid 
when  extracted  with  barium  hydroxide  solution  gives  a  precipitate 
(leaflets)  of  the  barium  salt  of  jy-chloronitrosophenylhydroxylamine, 
which  on  treatment  with  cold  hydrochloric  acid  yields  the  free 
p  -  chloronitrosophenylhydroxylamine,  C0H4C1*N(NO),OH  (m.  p. 
73-5 — 74’5°).  The  residual  ethereal  solution  on  evaporation  leaves 
orange-red  crystals  of  p-chlorophenylazoformamide, 

c6h4ci-n:n-co*nh2, 
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m.  p.  181 — 182°  (compare  Hantzsch  and  Schultze,  Abstr.,  1895,  i, 
658). 

On  oxidation  in  a  similar  manner,  but  in  the  presence  of  sodium 
hydroxide  solution  in  place  of  magnesium  carbonate,  s?/«,-/?-chlorodiazo- 
benzene  cyanide  gives  j9-chlorophenylazoformamide  with  a  very  small 
quantity  of  nitrosophenylhydroxylamine. 

iso  (anta'-)p-Chlorodiazobenzene  cyanide  when  treated  as  above  with 
hydrogen  peroxide  in  the  presence  of  magnesium  carbonate  is  chemically 
unaffected. 

The  first-named  of  the  authors  in  a  footnote  states  that  he  now 
accepts  the  analogy  between  the  steric  behaviour  of  the  diazo-com- 
pounds  and  the  oximes ;  he  points  out  the  similarity  of  the  oxidation 
of  the  normal  (s?/«,-)diazotates  to  a  benzenediazoic  acid  and  a  nitroso¬ 
phenylhydroxylamine  (Bamberger  and  Baudisch,  loc.  cit.) : 

NPhINONa  —  NPhlNONa  —  NPhINONa, 

O  O 

with  the  oxidation  of  the  oximes  to  a  hydroxamic  acid  and  a  substi¬ 
tuted  nitromethane  (Bamberger,  Abstr.,  1900,  i,  500), 

CPhIN-OH  —  CHPhiN-OH  —  CHPhIN-OH  (—  CH2Ph*N02). 

OH  O 

D.  F.  T. 

Heat  Coagulation  of  Proteins.  III.  The  Influence  of  Alkali 
on  Reaction  Velocity.  Harriette  Chick  and  Charles  J.  Martin 
(. J :  Physiol .,  1912,  45,  61—69.  Compare  Abstr.,  1911,  i,  822).— The 
denaturation  rate  of  egg-albumin  in  alkaline  solutions  is  increased  by 
increased  concentration  of  hydroxyl  ions,  just  as  it  is  by  hydrogen  ions 
in  acid  solution.  As  denaturation  proceeds,  hydroxyl  ions  are  con¬ 
tinuously  removed,  but  if  the  alkalinity  is  kept  constant  by  the  presence 
of  excess  of  solid  magnesium  oxide,  denaturation  proceeds  as  a  reaction 
of  the  first  order,  as  was  also  shown  in  the  case  of  acid. 

The  influence  of  acids  and  alkalis  on  this  phenomenon  is  compared 
with  their  effect  on  the  viscosity  and  precipitability  by  alcohol  of 
protein  solutions,  and  on  the  imbibition  of  water  by  protein.  It  is 
suggested  that  protein  in  the  form  of  salts  is  in  more  intimate 
association  with  water.  W.  D.  H. 

The  Precipitation  of  Suspensoid  Protein  by  Various  Ions. 
W.  Nevill  Heard  (J.  Physiol.,  1912,  45,  27 — 38). — The  power  of  an 
electrolyte  to  precipitate  negatively-charged  suspensoid  protein  is 
primarily  dependent  on  the  valency  of  the  cation,  but  this  is  greatly 
modified  by  the  relation  of  the  latter  to  the  OH-group  and  its  capacity 
to  reduce  the  ionisation  of  that  group. 

Positively  charged  suspensoid  protein  being  kept  in  solution  by  the 
charge  given  it  by  the  H  ion,  the  power  of  the  anion  to  precipitate  is 
due  to  its  capacity  to  reduce  the  ionisation  of  the  compound  of  acid  and 
protein.  Although  the  cation  is  the  principal  element  in  the  precipi¬ 
tation  of  alkaline  protein,  and  the  anion  in  the  precipitation  of  acid 
protein,  the  accompanying  ion  is  probably  never  without  some  effect. 

W.  D.  H. 
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The  Conditions  for  the  Complete  Hydrolysis  of  Proteins. 
Donald  D.  van  Slyke  (/.  BioL  Chem.,  1912,  12,  295 — 300). — The  per¬ 
centage  of  amino-nitrogen  reaches  a  definite  maximum  when  acid 
hydrolysis  of  a  protein  is  complete,  and  this  maximum  is  the  same 
whether  the  hydrolysis  occurs  at  100°  or  150°.  The  ammonia  does  not 
reach  a  definite  maximum,  but  increases  the  longer  the  hydrolysis 
continues.  W.  D.  H. 

Complex  Compounds  of  Ferrous  Salts,  Hydrogen  Peroxide, 
and  Proteins ;  On  the  Part  Played  by  Iron  in  Biological 
Oxidation  Processes.  Franz  Rohmann  and  T.  Shmamine  ( Biochem . 
Zeitsch.,  1912,  42,  235 — 249). — Iron  by  itself,  in  colloidal  or  protein 
solutions,  is  not  capable  of  causing  oxidation  by  molecular  oxygen  to 
the  extent  at  which  oxidative  processes  take  place  in  the  organism. 
Dyad-  or  triad-iron  (the  latter  probably  only  after  preliminary  reduction) 
forms  compounds  with  hydrogen  peroxide  which  have  a  strong 
oxidative  capacity.  In  solutions  of  certain  proteins  (egg-white,  sodium 
nucleate,  and  proteoses  from  Witte’s  peptone),  ferrous  salts  can  remain 
in  solution,  which  in  conjunction  with  hydrogen  peroxide  can  bring 
about  energetic  oxidation.  If  suitable  proportions  of  protein,  iron 
salts,  and  hydrogen  peroxide  be  chosen,  precipitates  can  be  produced, 
several  of  which  are  described  by  the  authors  under  the  name  of 
oxyferrous-protein  compounds.  Such  substances  have  the  property  of 
blueing  guaiacum  tincture,  and  in  the  presence  of  excess  of  hydrogen 
peroxide,  oxidising  substances  like  pyrogallol  and  quinol.  They  can  thus 
act  as  oxygenases  orperoxydases.  It  is  suggested  that  similar  compounds 
can  play  an  active  part  in  the  oxidative  processes  in  the  cell. 

S.  B.  S. 

Compounds  of  Ferric  Salts  with  Albumoses.  Franz  Rohmann 
and  T.  Shmamine  {Biochem.  Zeitsch.,  1912,  42,  250 — 254). — On 
addition  of  simple  ferric  salts,  such  as  the  sulphate  to  a  solution  of 
Witte’s  peptone,  a  precipitate  containing  both  iron  and  sulphate  is 
obtained.  The  substance  has  the  properties  of  an  acid  insoluble  in 
water,  as  it  dissolves  in  alkalis  giving  a  solution  which  is  neutral  to 
turmeric  paper.  If  such  a  solution  is  treated  with  excess  of  alkali, 
the  iron  is  precipitated  as  hydroxide.  If  barium  hydroxide  is  used, 
barium  compounds  of  albumose  pass  into  solution.  On  treatment  of 
the  solution  with  the  theoretical  quantity  of  sulphuric  acid  necessary 
to  combine  with  the  barium,  a  part  of  the  albumoses  is  separated  with 
the  barium  sulphate  as  a  substance  insoluble  in  water,  which  is, 
however,  soluble  both  in  acids  and  alkalis.  It  is  suggested  that  these 
reactions  might  be  employed  for  separating  certain  constituents  from 
digestion  mixtures.  S.  B.  S. 

Fibrinogen.  I.  The  Biological  Differentiation  of  the  Three 
Proteins  of  Blood  Plasma.  Julius  Bauer  and  St.  Engel  {Biochem. 
Zeitsch.,  1912,  42,  399 — 402). — Just  as  caseinogen  can  be  differen¬ 
tiated  from  lactoglobulin  and  lactalbumin  (which  according  to  the 
authors  are  identical  with  serum-globulin  and  serum-albumin),  so 
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fibrinogen  can  be  differentiated  from  the  other  blood  proteins.  The 
methods  of  differentiation  employed  were  those  of  the  precipitation 
reaction  and  the  deviation  of  the  complement.  The  fibrinogens  from 
different  species  of  animals  could  also  be  differentiated  in  a  similar 
way.  S.  B.  S. 

Distribution  of  Salts  between  Saturated  Aqueous  and 
Moist  Gluten.  Alb.  J.  J.  Yandevelde  and  L.  Bosmans  (Bull.  Soc. 
chim.  Belg.,  1912,  26,  249 — 254). — Saturated  solutions  of  salts 
(40  c.c.)  and  moist  gluten  (5  grams,  containing  3'4  grams  of  water) 
were  kept  at  37°  for  one,  two,  and  three  weeks,  and  the  amounts  of 
salts  in  the  solution  and  in  the  gluten  estimated.  The  dry  matter  of 
the  gluten  remained  unchanged.  The  weight  of  the  moist  gluten 
diminishes,  the  absorption  of  salt  being  coincident  with  loss  of  water. 

By  dividing  the  percentages  of  salt  in  solution  by  the  percentages 
in  the  moist  gluten,  it  is  shown  that  chlorides  and  nitrates  of  alkalis 
give  higher  coefficients  than  those  of  the  alkaline  earths.  With 
potassium  salts  the  coefficient  of  the  nitrate  is  lower  than  that  of  the 
chloride,  and  the  sulphate  lower  than  the  nitrate.  In  the  case  of 
sodium  salts,  the  relations  are  reversed.  The  chlorides  and  nitrates  of 
barium,  strontium,  and  calcium  show  only  slight  differences.  The 
highest  coefficients  obtained  are  those  of  ammonium  and  magnesium 
sulphates,  both  of  which  are  important  in  the  fractional  precipitation 
of  proteins.  N.  H.  J.  M. 

Constitution  of  the  Colouring  Matter  of  Blood.  III. 
Oscar  Piloty  and  Siegfried  J.  Thannhauser  ( Annalen ,  1912,  390, 
191 — 209). — The  determination  of  the  constitution  of  the  colouring 
matter  of  the  blood  is  rendered  difficult  by  the  fact  that  by  the 
degradation  of  the  substance,  whilst  one  half  of  the  molecule  is 
obtained  in  well-defined  compounds  (pyrroles  and  their  carboxylic 
acids),  the  other  half  is  obtained  in  the  form  of  the  amorphous, 
ill-defined  hsematopyrrolidinic  acid.  It  is  fortunate,  therefore,  that 
bilirubin  (obtained  from  the  gall-stones  of  the  ox)  yields  by  its 
degradation  a  substance,  bilic  acid,  which  is  quite  analogous  to 
hsematopyrrolidinic  acid,  but  is  crystalline  and  well-defined.  Since  it 
is  extremely  probable  that  the  colouring  matter  of  the  bile  is  directly 
produced  in  the  liver  from  the  colouring  matter  of  the  blood,  the 
authors  hope,  by  determining  the  constitution  of  bilic  acid,  to  secure 
a  tool  whereby  the  constitution  of  hsematopyrrolidinic  acid,  and 
ultimately  that  of  the  colouring  matter  of  the  blood,  may  be  fashioned 
with  certainty. 

By  fusion  with  potassium  hydroxide  and  a  little  water  at  200°  and 
finally  at  370°,  bilirubin  yields  an  oil  which  is  shown  to  contain 
bis- 2  :  3 -dimethylpyrrole,  C12H18N2,  m.  p.  84 — 85°,  colourless  crystals 
( picraie ,  m.  p.  148°),  and  2:3:  4 -trimethylpyrrole,  which  has  only  been 
isolated  as  the  picrate,  C7H11N,C6H2(N02)3,0H,  m.  p.  140°,  on  account 
of  lack  of  material.  The  synthesis  of  these  two  pyrrole  derivatives 
will  be  described  in  a  future  communication. 

By  reduction  on  the  water-bath  with  hydriodic  acid  (D  1‘96)  and 
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phosphonium  iodide  in  the  presence  of  glacial  acetic  acid,  bilirubin 
yields,  in  addition  to  a  very  small  quantity  of  a  base  (unexamined), 
which  is  volatile  with  steam,  bilic  acid,  and  an  acid  which,  being 
isomeric  with  phonopyrrolecarboxylic  acid,  is  called  isophonopyn'ole- 
carboxylic  acid. 

Bilic  acid,  C17H2603N2,  m.  p.  187°,  colourless  plates,  does  not 
respond  to  the  pine-shaving  test,  and  does  not  develop  a  red  coloration 
with  yj-dimethylaminobenzaldehyde.  The  acid  is  moderately  soluble 
in  water,  forming  a  solution  which  foams  on  shaking,  liberates  carbon 
dioxide  from  sodium  carbonate,  and  forms  an  amorphous  picrate. 

Bilic  acid  yields  haematic  acid  and  methylethylmaleimide  by  oxida¬ 
tion  with  chromic  aod  dilute  sulphuric  acids  at  50 — 60°,  or  by 
treatment  with  nitrous  acid  in  warm  dilute  sulphuric  acid.  This 


fact,  taken  in  conjunction  with  the  fact  that  bilic  acid  yields,  by 
fusion  with  potassium  hydroxide,  a  mixture  of  pyrroles  which  does  not 
contain  haemopyrrole  (thereby  showing  that  an  oxygen  atom  in  bilic 
acid  must  be  present  in  a  hydroxyl  group  in  the  a-position  to  an 

imino-group)  is  strong  evidence 


ch2-co2h 

OH  NH 


in  favour  of  the  annexed  formula 
of  bilic  acid. 

The  authors  show  that  zinc 


CMe— CH/  \CH/  ^OCH./OH 
n  i  i  1 1  2 

CMe  CH  CH CEt 


hsematopyrrolidinate  also  yields 
haematic  acid  and  methylethyl¬ 
maleimide  by  oxidation  with 
chromic  and  dilute  sulphuric 
acids  at  about  50°.  Conse¬ 


quently,  the  constitution  of  haematopyrrolidinic  acid  previously 
suggested  is  to  be  replaced  by  one  differing  from  that  of  bilic  acid 
only  by  containing  a  methyl  group  in  place  of  the  CH2-OH. 

iso  Phonopyrrolecarboxylic  acid,  CgH1302N,  m.  p.  126 — 127°,  colour¬ 
less,  prismatic  needles,  responds  to  the  pine-shaving  test,  forms  a 
picrate,  m.  p.  146°,  and  is  converted  by  sodium  nitrite  and  dilute 
sulphuric  acid  at  about  50°  into  the  semi-oxime  of  haematic  acid, 
decomp.  210°,  identical  with  that  obtained  from  xanthopyrrole- 
carboxylic  acid  ;  the  semi-oxime  yields  haematic  acid  by  hydrolysis 
with  boiling  dilute  sulphuric  acid.  tsoPhonopyrrolecarboxylic  acid, 
therefore,  is  2  :  4-dimethylpyrrole-3-propionic  acid, 


NH’CMe 

CHICMe 


>C-CH2-CH2-C02H. 


c.  s. 


A  Comparison  of  Paranuclein  Split  off  from  Caseinogen 
with  a  Synthetic  Paranuclein  based  on  Immunity  Reactions. 
Frederick  P.  Gay  and  T.  Brailsfobd  Robertson  ( J .  Biol.  Chem., 
1912,  12,  233 — 238). — Paranuclein  and  synthetic  paranuclein-  A 

(Robertson)  derived  from  the  products  of  complete  peptic  digestion  of 
caseinogen  and  synthesised  by  the  action  of  pepsin  at  36°  are  inter¬ 
changeable,  as  tested  by  reactions  of  anaphylaxis  and  of  alexin 
fixation  with  an  anti-caseinogen  serum.  They  have  identical  and 
specific  antigenic  properties  that  are  not  present  in  the  original  peptic 
digestion  product.  W.  P.  H. 
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Electrochemistry  of  Proteins.  VIII.  The  Dissociation 
of  Solutions  of  the  Sulphate  and  Chloride  of  Protamine 
(Salmine).  Thorburn  Brailsford  Robertson  (J.  Physical  Chem., 
1912,  16,  382 — 394.  Compare  Abstr,,  1911,  i,  933). — The  proteins 
hitherto  investigated  by  the  author  have  been  either  predominantly 
acidic  (caseinogen,  serum-globulin)  or  feebly  basic  (ovimucoid).  The 
protein  salmine  here  considered  is  of  the  predominantly  basic  type. 

Salmine  sulphate  was  prepared  from  the  sperm  of  Pacific  salmon 
by  Kossel's  method  (Abstr.,  1898,  i,  715).  The  chloride  was  obtained 
from  it  by  interaction  with  barium  chloride.  The  author’s  products 
were  not  analysed. 

The  dissociation  of  these  salts  obeys  Ostwald’s  law  for  a  binary 
electrolyte  in  the  special  form  devised  by  the  author.  The  number  of 
ions  is  therefore  two  or  a  multiple  of  two. 

In  the  case  of  the  sulphate  no  further  evidence  could  be  obtained 
because  the  substance  separates  as  an  oily  phase  on  cooling  and  does 
not  lend  itself  to  cryoscopic  measurements. 

According  to  the  conductivity,  a  |%  solution  of  salmine  chloride  is 
almost  completely  ionised.  The  freezing  point  of  this  solution 
indicates  a  concentration  (molecular  +  ionic)  of  .M/46.  The  amount  of 
hydrochloric  acid  present  according  to  the  empirical  formula 
C30H57Nl7O6,4HCl 

(Kossel)  is  JV/45.  Hence  one  ion  is  produced  for  every  molecule  of 
hydrogen  chloride  in  the  compound.  The  author  argues  that  one 
molecule  of  salmine  chloride  must  yield  four  ions,  and  as  it  behaves  as 
a  binary  electrolyte,  these  ions  must  be  capable  of  combining  in  pairs. 
From  the  value  of  the  conductivity  constant  (p  =  4  approximately),  it 
is  deduced  that  each  ion  must  be  quadrivalent. 

Accepting  the  suggestion  of  Kossel  and  Dakin  that  there  are  twelve 
arginine  radicles  and  twelve  hydrogen  chloride  molecules  in  a  salmine 
hydrochloride  molecule,  the  author  supposes  that  half  the  arginine 
radicles  combine  with  the  acid  to  form  the  anions,  whilst  the  remainder 
of  the  arginine  radicles  form  the  corresponding  cations.  In  other 
words,  salmine  hydrochloride  dissociates  into  twelve  quadrivalent 
protein  ions. 

The  dissociation  is  formulated  on  the  same  lines  as  that  of 
ovimucoid  hydrochloride  (< loc .  cit.).  R.  J.  C. 

Nature  of  Animal  Lactase.  Marjory  Stephenson  (Bio. -Chem.  J., 
1912,  6,  250 — 254). — E.  F.  Armstrong  showed  that  there  are  two 
kinds  of  lactase,  one,  galacto-lactase,  inhibited  only  by  galactose,  and 
the  other,  gluco-lactase,  inhibited  only  by  dextrose.  The  lactase  in 
the  intestine  of  animals  belongs  to  the  latter  class.  W.  D.  H. 

Syntheses  of  Alkyl  Glucosides  by  means  of  Emulsin : 
/I-Methyl  Glucoside,  ft- Ethyl  Glu coside,  and  /?- Propyl  Gluco- 
side.  Emile  Bourquelot  and  Marc  Bridel  ( Compt .  rend.,  1912, 
155,  86 — 88.  Compare  this  vol.,  i,  522,  672). — Emulsin  acting  on 
a  solution  of  dextrose  in  85 %  methyl  alcohol  in  the  course  of  thirty- 
four  days  converts  79%  of  the  sugar  into  /?-methylglucoside,  m.  p. 
102 — 104°,  [a]D  —32  06°,  which  in  aqueous  solution  is  completely 
re-hydrolysed  by  emulsin. 
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The  authors  have  succeeded  in  obtaining  /3-ethyl  glucoside  in  a 
crystalline  form  (compare  Konigs  and  Knorr,  Abstr.,  1901,  i,  369) 
from  the  syrupy  product  obtained  by  a  similar  reaction  by  dissolving 
it  in  cold  pure  acetone  and  keeping  the  solution.  It  crystallises 
in  white,  felted  masses,  m.  p.  73°,  [a]D  -  33‘38°.  It  is  very  hygroscopic, 
but  its  aqueous  solution  does  not  reduce  Fehling’s  solution. 

/3-Propyl  glucoside  similarly  prepared  crystallises  in  silky  tufts, 
[a]D  -  34*9°.  W.  G. 

The  Supposed  Specific  Action  of  Phenolase.  Alexis  Bach 
and  (Mile.)  V.  Maryanovitch  {Arch.  Sci.  phys.  not. ,  1912,  [iv],  33, 
483 — 497  3  Biochem.  Zeitsch.,  1912,  42,  417 — 431). — The  influence 
exercised  by  salts  (calcium  chloride  and  acetate,  zinc  sulphate  and 
acetate,  manganese  sulphate  and  acetate,  aluminium  sulphate)  on 
phenolase  when  acting  on  different  substrates  (guaiacol,  quinol, 
pyrogallol,  orcinol,  a-naphthol  +  jo-phenylenediamine)  varies  with  the 
nature  of  the  substrate.  Thus  calcium  chloride  retards  the  oxidation 
of  guaiacol  and  of  pyrogallol  and  accelerates  oxidation  of  the  other 
phenols  mentioned.  Zinc  sulphate  accelerates  the  oxidation  of  guaiacol 
and  of  the  mixture  a-naphthol  +  jo-phenylenediamine,  but  retards  action 
in  all  other  cases.  There  is  no  direct  relation  between  the  hydrolysis 
of  the  salts  and  their  action. 

The  salts  have  a  similar  specific  influence  on  the  oxidation  of  the 
phenols  by  themselves  in  the  absence  of  phenolase.  It  is  therefore 
unnecessary  to  attribute  the  varying. behaviour  of  phenolase  to  the 
presence  in  it  of  several  specific  ferments.  All  attempts  to  isolate  such 
specific  enzymes  have  failed,  and  the  specific  differences  observed  are  to 
be  attributed  to  the  formation  of  complexes  between  the  salt  and  the 
phenol  which  are  more  or  less  readily  oxidised,  as  the  case  may  be,  than 
the  original  phenol. 

The  inability  of  the  oxydase  of  the  potato  to  act  on  guaiacol  is  due, 
not  to  the  absence  of  a  specific  oxydase,  but  to  the  ease  with  which  the 
products  of  oxidation  of  guaiacol  are  reduced  by  a  reducing  enzyme  also 
present  in  the  potato.  The  products  of  oxidation  of  quinol  or  of 
pyrogallol  are  not  so  easily  reduced. 

The  inability  of  certain  preparations  of  phenolase  to  oxidise  orcinol 
is  to  be  attributed  to  the  absence  of  salts  of  alkaline  reaction,  the 
presence  of  which  is  essential  for  the  spontaneous  oxidation  of 
orcinol. 

There  is  thus  no  evidence  that  phenolase  is  in  any  way  specific,  or 
that  a  different  oxydase  is  required  to  oxidise  poiyhydroxyphenols  than 
for  monohydroxy  phenols.  E.  F.  A. 

Relations  of  Isomorphism  in  Organometallic  Compounds. 
II.  Derivatives  of  Tervalent  Elements.  Paul  Pascal  {Bull.  Soc. 
chim.,  1912,  [iv],  11,  595 — 602.  Compare  this  vol.,  i,  524). — The 
author  has  studied  the  elements  of  the  nitrogen  family  by  means 
of  their  compounds  corresponding  with  triphenylamine,  and  his  results 
bear  out  the  facts  already  known  as  to  the  subdivision  of  this  family, 
nitrogen  and  phosphorus  going  together,  then  arsenic  and  antimony, 
whilst  bismuth  stands  somewhat  apart. 
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Triphenylamine  and  triphenylphosphine  both  crystallise  in  the 
monoclinic  system,  triphenylarsine  and  triphenylstibine  in  the  triclinic, 
whilst  triphenylbismuthine  crystallises  in  the  monoclinic  system,  but 
in  forms  fundamentally  different  from  the  amine  and  stibine.  A  study 
of  their  molecular  volumes  groups  them  in  the  same  way.  Further, 
the  author  has  studied  the  solidification  temperatures  of  mixtures  of 
these  substances  and  plotted  the  corresponding  curves,  and  the  results 
of  this  thermal  analysis  are  in  accord  with  the  chemical  study  of  this 
group  of  elements.  W.  G. 

Aromatic  Arsenic  Compounds.  I.  ja-Nitrosophenylarsinic 
Acid.  P.  Karrer  ( Ber .,  1912,  45,  2065 — 2068). — If  a  neutral  or 
feebly  alkaline  solution  of  atoxyl  is  oxidised  with  a  neutralised  solu¬ 
tion  of  permonosulphuric  acid,  the  resultant  liquid  on  acidifying 
deposits  pale  yellow  needles  of  p -nitrosophenylarsinic  acid, 
NOC6H4-AsO(OH)2. 

This  substance  shows  all  the  typical  nitroso-reactions  ;  on  heating  it 
turns  brown  at  180°,  and  chars  without  melting,  but  when  rapidly 
heated  it  explodes  ;  it  has  no  medicinal  value.  Sodium  hyposulphite 
reduces  it  to  /?//-diaminoarsenobenzene  (Ehrlich  and  Bertheim,  Abstr., 

1911,  i,  593),  whilst  milder  reducing  agents,  such  as  sulphurous  acid 
reduce  it  to  /j-aminophenylarsenic  oxide. 

Clauser’s  method  for  the  estimation  of  nitrogen  (Abstr.,  1901, 
ii,  422)  gives  satisfactory  results  with  ^-nitrosophenylarsinic  acid. 

D.  F.  T. 

Action  of  the  Acetal  of  Propargaldehyde  on  Mercuriated 
Amines.  Fritz  Beitzenstein  and  Gottlieb  Bonitsch  (J.  pr.  Chem., 

1912,  86,  [ii],  73—81). — The  authors  have  attempted  to  prepare  the 
compound,  OAc-Hg-C6H4-NH-CH:CH-CH:N-C6H4-Hg-OAc,  by  the 
condensation  of  p-aminophenylmercuric  acetate  with  the  acetal  of 
propargaldehyde,  but  these  attempts  have  not  met  with  success. 

When  heated  on  the  water-bath  with  the  acetal  of  /3-ethoxy- 
acraldehyde,  j9-aminophenylmercuric  chloride  yields  an  orange-red 
substance,  probably  HgCl'C6H4’NH'CHiCH,CH(OEt)2,  which  darkens 
at  160°  and  has  m.  p.  190°. 

Diazotised  3"  -  amino  -4:4'-  tetramethyldiaminotriphenylmethane 
combines  with  phenol  dissolved  in  aqueous  sodium  hydroxide,  yielding  a 
dark  yellow  sodium  salt  of  4 :  -tetramethyldiaminotriphenylmethane- 
3" -azophenol,  ONa,C6H4*NIN,C6H4*CH(C6H4*NMe2)2,  and  with  o-hydr- 
oxyphenylmercuric  chloride  to  form  a  dark  green  substance,  possibly 
HgCl*C6H3(OH)-N:N-C6H4-CH(C6H4-NMe2)2. 

The  interaction  of  o-aminophenylmercurie  acetate  and  dinitro- 
phenylpyridinum  chloride  in  acetone  solution  yields  a  reddish-brown 
substance,  which  probably  has  the  constitution  : 

0Ac-Hg-C6H4-N:CH-CH:CH-CH:CH-NH-C6H4-Hg'NH-C6H3(N02)2. 

/\ 


H  Cl 


F.  B. 
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Action  of  Ultraviolet  Rays  on  Gaseous  Hydrocarbons. 
Daniel  Berthelot  and  Henry  Gaudechon  ( Compt .  rend.,  1912, 
155,  521 — 522). — A  claim  for  priority  over  Landau  (ibid.,  403) 
in  the  study  of  the  action  of  light  on  saturated  hydrocarbons.  The 
authors  briefly  recapitulate  the  results  previously  recorded  by  them 
(compare  Rev.  gen.  des  Sciences,  1911,  330).  W.  G. 

Optical  Investigation  of  Hungarian  Naphtha.  Michael  A. 
Rakusin  and  E.  Laslo  (. J .  Russ.  Phys.  Chem.  Soc.,  1912,  44,  1076). — 
A  sample  of  Hungarian  naphtha,  D15  0‘8348,  gave  a  carbonisation 
constant,  K,  greater  than  0'25%.  Seven  fractions  showed  rotations  of 
0 — T6  saccharimetric  divisions,  and  gave  the  ordinary  coloration  with 
Tschugaeff’s  cholesterol  reagent.  T.  H.  P. 

Decomposition  of  Methylene  Iodide  and  its  Bearing  on  the 
Constitution  of  Steel.  Edward  D.  Campbell  and  Henry  S. 
Rawdon  (J.  Amer.  Chem.  Soc.,  1912,  34,  1159 — 1168). — The  hypothesis 
recently  advanced  by  Sargent  (this  vol.,  i,  674),  that  the  mixture  of 
hydrocarbons  obtained  on  dissolving  steel  in  hydrochloric  acid  may  be 
explained  by  the  decomposition  of  a  single  carbide  of  iron,  CFe3, 
into  methylene  which  polymerises  into  the  olefines,  is  strongly  criticised 
with  regard  to  its  originality  and  its  truth.  The  old  assumption  that 
methylene,  if  liberated  in  acid  solution  in  presence  of  nascent  hydrogen, 
would  either  be  completely  reduced  to  methane  or,  if  polymerisation 
took  place,  this  would  not  proceed  beyond  the  formation  of  ethylene, 
which  latter  might  be  reduced  to  methane,  is  now  confirmed.  Methylene 
iodide  was  reduced  by  means  of  a  zinc-copper  couple,  and  found  to 
yield  no  hydrocarbon  with  more  than  two  carbon  atoms,  even  in  the 
presence  of  ferrous  chloride.  In  one  experiment,  16'798  grams  of 
methylene  iodide  and  hydrochloric  acid  acting  on  an  excess  of  zinc 
until  all  action  had  ceased,  yielded  16’15  litres  of  gas,  which  contained 
64‘6  c.c.  of  ethylene  and  1033  6  c.c.  of  methane,  leaving  17‘4%  of  the 
carbon  in  the  form  of  ethyl  and  ethylene  haloids. 

The  authors  plead  for  the  recognition  of  the  possibility  of  there 
being  many  complex  carbides  of  iron  in  which  the  property  of  carbon 
to  link  up  with  carbon  is  preserved.  Their  experience  shows  that  the 
conception  that  in  steel  the  main  part  of  the  iron  holds  in  solution  a 
number  of  carbides  the  constitution  of  which  depends  on  the  carbon 
concentration  and  heat  treatment,  is  not  contrary  to  fact.  J.  C.  W. 

Preparation  of  /Sy-Dimethyl-A^-butadiene.  Farbenfabriken 
vorm.  Friedr.  Bayer  &■  Co.  (D.R.-P.  246660,  249030,  250086). — The 
preparation  of  /Sy-dimethyl-A^-butadiene  from  pinacone  can  be  effected 
by  dehydration  with  potassium  hydrogen  sulphate  or  acid  salts  of  di- 
or  poly-sulphonic  acids;  pinacone  (500  parts)  is  intimately  mixed  with 
the  salt  (750  parts),  the  mixture  heated  at  140 — 150°,  and  the  product 
vol.  cii.  i.  3  / 
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separated  by  fractional  distillation.  Toluidine  hydrogen  sulphate  or 
other  hydrogen  salts  of  sulphuric  acid  can  be  employed  for  this 
reaction,  as  can  also  neutral  salts  having  an  acid  reaction  such  as  the 
alums,  the  sulphates  of  copper,  iron,  aluminium,  etc.  F.  M.  G.  M. 

Preparation  of  Isoprene.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  246241.  Compare  Abstr.,  1906,  i,  394). — 
When  methylisopropenylcarbinol,  CH2.‘CMe-CHMe-OH,  is  heated 
slowly  to  130 — 150°  with  10  parts  of  anhydrous  oxalic  acid,  water  is 
eliminated  and  isoprene  formed.  The  oxalic  acid  can  be  replaced  by 
zinc  chloride,  hydrogen  potassium  sulphate,  or  similar  dehydrating 
agents.  F.  M.  G.  M. 

Preparation  of  Erythrene  and  Isoprene.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  247145.  Compare  Abstr.,  1911, 
i,  598). — When  the  quaternary  halogen  ammonium  bases  of  general 
formula  CH3*CHX-CHY‘CH2‘NMe3X  (where  X  is  a  halogen  atom 
and  Y  hydrogen  or  methyl)  are  distilled  with  either  alkaline 
hydroxides  or  alkaline  earths,  they  furnish  erythrene  or  isoprene 
according  to  the  equation:  CH3*CHX*CHY*CH2*XMe3X  +  2KOH  = 
2KX  +  CH2:CH-CY:CH2  +  NMe3  +  2H20. 

The  compound ,  HO,CHMe-CHMe,CH2*NMe3Br,  is  a  colourless, 
crystalline  mass,  whereas  the  halogenated  bases  are  usually  viscid, 
brown  syrups.  F.  M.  G.  M. 

A  Method  for  the  Exact  Determination  of  the  Position  of 
the  Hydroxyl  Groups  in  Poly  hydroxy-compounds.  Jacob 
Boeseken  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1912,  15,  216 — 223). 
— The  experiments  of  Boeseken  and  van  Rossem  (this  vol.,  ii,  147) 
have  shown  that,  of  the  polyhydroxybenzenes,  only  the  ortho-deriv¬ 
atives  exert  a  very  great  positive  influence  on  the  conductivity  of  boric 
acid. 

Simple  glycols  do  not  increase  tfie  conductivity,  and  it  is  assumed 
that,  the  hydroxyl  groups  repel  one  another,  a  similar  condition 
occurring  in  sucrose.  a-Dextrose  increases  the  conductivity  at  first, 
the  value  then  falling,  whilst  /3-dextrose  has  little  influence  at  first, 
the  conductivity  then  increasing  until  the  same  final  value  is  reached. 
This  behaviour  gives  a  clue  to  the  configuration  of  the  two  isomerides. 

0.  H.  D. 

Ethoxides  of  Calcium  and  Barium.  Robert  de  Forcrand 
(Ann.  Chim.  Phys.,  1912,  [viii],  26,  209 — 227). — A  more  detailed 
account  of  work  published  already  (this  vol.,  i,  67). 

Calcium  ethoxide,  prepared  by  Doby’s  method  (Abstr.,  1903,  i, 
546),  develops  40-27  Cal.  on  neutralisation  by  hydrochloric  acid, 
whence  its  heat  of  formation  is  93 -93  Cal.  That  of  its  molecular 
compound  with  2  mols.  of  ethyl  alcohol  is  102-48  Cal.,  whilst  solution 
of  calcium  in  excess  of  alcohol  develops  101-04  Cal.  The  last  figure 
is  very  close  to  Guntz’s  result  for  the  solution  of  calcium  in  water, 
namely,  101-12  Cal.  T.  A.  H. 
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Oxidation  of  Propylene  Glycol.  I.  The  Action  of 
Alkaline  Permanganate  Giving  Carbonic,  Acetic,  and  Oxalic 
Acids.  William  Lloyd  Evans  and  Edgar  J.  Witzemann  ( J Amer. 
Chern.  Soc.,  1912,  34,  1086 — 1104). — The  paper  commences  with  a 
brief  resume  of  the  results  of  previous  investigations  under  various 
conditions. 

The  action  of  an  alkaline  solution  of  potassium  permanganate  on 
aqueous  propylene  glycol  at  room  temperature  gives  as  sole  end 
products,  carbon  dioxide,  acetic  and  oxalic  acids  ;  an  increase  in  the 
proportion  of  alkali  raises  the  ratio  of  oxalic  to  acetic  acid  (compare 
Cochenhausen,  Abstr.,  1899,  i,  251);  raising  the  temperature  increases 
the  proportion  of  carbon  dioxide.  The  authors  conclude  that  there 
must  be  at  least  three  reactions  (exclusive  of  any  intermediate  ones), 
namely  :  (a)  HOCHMe-CH2-OH  +  40  —  AcOH  +  C0o  +  2H20 ;  (b) 

HO’CHMe*CH2*OH  +  70  —  C204H2  +  C02  +  3H20  ; 

(c)  H0-CHMe*CH2-0H  +  80  —  3C02  +  4H20. 

Similar  experiments  on  the  oxidation  of  lactic  and  pyruvic  acids 
yielded  like  results  ;  acetic  and  oxalic  acids  and  carbon  dioxide  are 
formed,  the  last  again  being  in  excess  of  that  expected  from  one 
carbon  atom  of  each  oxidised  molecule. 

These  results  are  discussed  in  the  light  of  Nef’s  dissociation  theory 
(Abstr.,  1905,  i,  3).  Attention  is  also  drawn  to  the  fact  that  the 
oxidation  of  lactic  acid  is  not  as  simple  a  process  as  is  assumed  by 
Ulzer  and  Seidel  (Abstr.,  1897,  ii,  389)  in  their  process  for  the 
estimation  of  this  acid.  D.  F.  T. 

Preparation  of  Glycols  from  Dihalogenbutanes  and  their 
Homologues.  Chemische  Fabrik  auf  Actien  vorm.  E.  Schering 
(D.R.-P.  246572.  Compare  Abstr.,  1876,  64  ;  1878,  845,  850).— 
Various  methods  of  preparing  glycols  have  been  previously  described ; 
the  following  procedure  is  now  advocated. 

/Jy-Dibromoisopentane  (23  parts)  is  added  to  a  solution  of  sodium 
hydroxide  (10  parts  in  500  parts  of  water)  and  allowed  to  remain 
several  days  at  the  ordinary  temperature  with  frequent  stirring  ;  the 
solution  is  neutralised,  a  “  salting  out  ”  agent  introduced,  and  the 
glycol  (8-5  parts)  isolated  by  extraction  with  ether. 

/Jy-Butanediol  (7  to  8  parts)  is  obtained  when  /3y-dichlorobutane 
(12‘7  parts)  is  added  to  a  mixture  of  calcium  hydroxide  (10  parts) 
with  water  (500  parts)  and  heated  at  about  75°  until  the  reaction  is 
complete.  F.  M.  G.  M. 

Action  of  Concentrated  Phosphoric  Acid  on  Glycerol.  II. 
Angelo  Contardi  ( Gazzetta ,  1912,  42,  ii,  270 — 282). — Consideration 
of  previous  results  (compare  Carre,  Abstr.,  1904,  i,  133,  215;  1905, 
i,  184;  1911,  i,  263;  Contardi,  Abstr.,  1910,  i,  157,  609)  would  lead 
to  the  conclusion  that  in  the  esterification  of  polyhydric  alcohols  with 
phosphoric  acid,  when  the  number  of  hydroxyls  is  sufficiently  large 
and  no  dehydration  intervenes,  the  reaction  occurs  preferably  between 
1  mol.  of  alcohol  and  1  mol.  of  the  acid.  The  reaction  between 
glycerol  or  other  polyhydric  alcohol  and  phosphoric  acid  seems,  how¬ 
ever,  to  be  more  complicated  than  is  generally  assumed  ;  thus,  when 
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equimolecular  proportions  of  glycerol  and  phosphoric  acid  are  mixed, 
esterification  does  not  proceed  solely  molecule  for  molecule,  the  tri¬ 
phosphoric  ester,  CgHf)(P04H2)g,  being  always  formed  in  considerable 
amount;  this  ester  alone  is  obtained  when  1  mol.  of  glycerol  or  triacetin 
is  esterified  with  3  mols.  of  phosphoric  acid. 

When  an  equimolecular  mixture  of  anhydrous  glycerol  and 
phosphoric  acid  is  heated  at  130°  for  ten  to  twelve  hours  and  under 
18 — 20  mm.  pressure,  one-half  of  the  phosphoric  acid  is  transformed 
into  glycerotriphosphoric  acid,  and  the  other  half,  in  the  first  phase, 
into  ordinary  a-  and  /3-glycerophosphoric  acid, 


[OH-CH2-CH(OH)-CH2*P04H2 

and  0H*CH2*CH(P04H2)*CH2*0H] ;  one-third  of  the  glycerol  takes 
no  part  in  the  reaction,  which  may  be  represented  thus:  6C3H803-f 
6H3P04  =  C3Hn012P3  +  2C3Hg03  +  3C3Hd06P  +  6H20.  This  result 
does  not  seem  to  agree  with  Carre’s  observation  that  an  equimolecular 
mixture  of  glycerol  and  phosphoric  acid  is  transformed  quantitatively 
into  the  neutral  tri-ester  in  the  vacuum  of  a  mercury  pump.  It  is 
found  that  esterification  of  1  mol.  of  glycerol  with  3  mols.  of  phosphoric 
acid,  and  treatment  of  the  final  glycerotriphosphoric  acid  obtained 
with  2  mols.  of  anhydrous  glycerol  under  the  conditions  employed  by 
Carre,  gives  an  almost  quantitative  yield  of  the  solid,  neutral  ether; 
hence  the  glycerotriphosphoric  acid  loses  2  mols.  H20,  giving  the 

ch2-o 

tri-ether,  CH-0-— )PIO. 


ch2-o 


T.  H.  P. 


Preparation  of  Epichlorohydrin  from  Dichlorohydrin. 
Chemische  Faerie  Griesheim-Elektron  (JD.R.-P.  246242). — It  is 
found  that  the  potassium  hydroxide  usually  employed  in  the  pre¬ 
paration  of  epichlorohydrin  (from  dichlorohydrin)  can  be  replaced  by 
either  alkali  carbonates  or  alkaline  earth  hydroxides.  The  distillation 
of  dichlorohydrin  at  80°  and  135  mm.  with  twice  the  quantity  of 
calcium  hydroxide  indicated  by  theory  furnished  a  95%  yield  of 
epichlorohydrin,  whilst  with  sodium  carbonate  an  85%  yield  was 
obtained.  F.  M.  G.  M. 


The  Lecithin  of  Egg-Yolk.  J.  D.  Riedel  ( Ghent .  Zentr.,  1912,  i, 
1794  ;  from  Riedel’s  Ber.,  1912,  24 — 33). — A  purified  lecithin  has 
been  obtained  from  egg-yolk,  free  from  cholesterol  and  foreign 
albumin,  by  extraction  with  cold  methyl  alcohol.  The  formula : 
0R,CH2-CR'(0II)*CII2,P03(0H)-C2H4,]SlMe3*0II,  is  proposed  for 
lecithin,  R  and  R'  being  aliphatic  acyl  groups,  of  which  palmitic, 
stearic,  oleic,  and  linoleic  acids  have  been  recognised.  C.  H.  D. 

Purification  of  Ether  to  be  Used  as  an  Anaesthetic.  Gabriel 
Guerin  ( J .  Pharrn.  Ghim.,  1912,  [vii],  6,  212 — 213). — Commercial 
ether  is  shaken  repeatedly  with  3%  by  volume  of  Deniges’  mercuric 
acid  sulphate  reagent,  until  on  addition  of  a  fresh  quantity  of  the  reagent 
no  precipitate,  or  only  a  white  precipitate,  is  formed.  The  separated 
ether  is  filtered  and  then  allowed  to  remain,  with  frequent  agitation, 
in  contact  with  excess  of  quicklime  and  ground  calcium  chloride,  and 
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finally  redistilled.  The  purified  ether  should  be  kept  in  full,  well- 
corked  bottles.  T.  A.  H. 

Methyl  Thiolmethyl  Ether  and  the  Corresponding  Thio- 
ethers.  Jean  deLattre  (Bull.  Soc.  chim.  Belg.,  1912,  26,  323 — 336). 
— Methyl  thiolmethyl  ether ,  CH3-0-CH2'SH,  was  prepared  by  the  action 
of  methyl  chloromethyl  ether  on  potassium  hydrogen  sulphide 
(4KHS,H20)  at  the  ordinary  temperature.  Anhydrous  potassium 
hydrogen  sulphide  and  methyl  chloromethyl  ether  react  very  slowly 
in  the  absence  of  solvent  or  in  the  presence  of  ether.  The  thiol  has 
b.  p.  52°/15  mm.,  m.  p.  -52*4°,  Dg  U018,  Dg  1-0738,  <  14909, 
mol.  wt.  (in  benzene  or  glacial  acetic  acid  solution)  154.  Water  and 
alkalis  decompose  it  with  the  formation  of  thiomethylene.  When 
heated  at  the  boiling  point  of  aniline,  it  forms  trithiomethylene,  m„  p. 
215°,  and  methyl  alcohol.  Gaseous  hydrogen  chloride  and  hydrogen 
iodide  transform  it  into  trithiomethylene,  methyl  chloride,  and  methyl 
iodide  respectively.  Addition  of  an  alcoholic  solution  of  mercuric 
chloride  precipitates  th e  compound,  OMe-CH2S,HgCl,  which  decomposes 
when  heated,  whilst  yellow  mercuric  oxide  converts  it  in  alcoholic 
solution  into  the  mer  cap  tide,  (CH3,0,CH2*S)2Hg.  Benzoylation  in 
pyridine  solution  yields  the  corresponding  benzoyl  derivative,  b.  p. 
146°/ 15  mm.,  Dg  1-2171,  D*:g  1-2007,  <'6  1-5760.  Application  of 
the  Schotten-Baumann  method  yields  principally  trithiomethylene 
with  small  quantities  of  the  above  compound,  whilst,  when  boiled  with 
benzoyl  chloride,  the  thiol  yields  trithiomethylene  and  methyl  benzoate. 
Acetyl  chloride  in  the  presence  of  pyridine  converts  the  thiol  into  the 
corresponding  acetyl  derivative,  b.  p.  94°/15  mm.,  Dg  T1978,  T1860, 

ng  1-5178. 

An  attempt  to  prepare  methyl  thiolmethyl  ether  by  the  action  of 
methyl  chloromethyl  ether  on  an  alcoholic  solution  of  potassium 
hydrogen  sulphide  led  to  the  isolation  of  a  thiomethylene,  (CH2S)W, 
m.  p.  123 — 124°. 

Dimethyl  ether  sulphide,  (CH3’OCH2)2S,  prepared  by  the  action  of 
methyl  chloromethyl  ether  on  potassium  sulphide  (2K2S,H20)  at  the 
ordinary  temperature,  has  b.  p.  62°/ 15  mm.,  Dg  1-0671,  DIJ.J  T0418, 
«d5  1*4575.  When  heated  with  methyl  iodide,  at  the  ordinary 
temperature  or  at  80°,  it  forms  trimethylsulphonium  iodide  and 
oxymethylene. 

Dimethyl  ether  disulphide,  (CH3*OCH2)2S2,  is  formed  simultaneously 
with  some  monosulphide  and  trisulphide  by  cautiously  heating  methyl 
chloromethyl  ether  with  potassium  disulphide  (2K2S2,H20).  It  has 
b.  p.  U5°/15  mm.,  Dg  1-2086,  Dg  1T881,  ng  1-5290.  When  the 
above  substances  are  allowed  to  react  in  the  cold,  only  the  monosulphide, 
(CH3*0*CH2)2S,  is  obtained.  The  latter  substance,  at  its  boiling  point, 
does  not  react  with  sulphur.  If,  however,  potassium  sulphide 
(2K2S,H20)  is  added,  it  combines  with  the  sulphur,  giving  excellent 
yields  of  disulphide. 

Phenyl  methoxymethyl  sulphide,  C6H5*S-CH2*OMe,  obtained  by  the 
action  of  magnesium  phenyl  bromide  on  dimethyl  ether  disulphide 
(compare  Wuyts,  Abstr.,  1906,  i,  257),  is  a  colourless  liquid,  b.  p. 
108°/ 12  mm.,  Dg  M214,  Dig  1T047,  <1-5707.  H.  W. 
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The  Hydrolytic  Action  of  Glycine  on  Ethyl  Butyrate. 

S.  LtEBOWiTZ  (J.  Amer.  Ghent.  Soc.,  1912,  34,  1111 — 1113.  Compare 
Falk  and  Nelson,  this  vol.,  i,  522). — Experiments  at  temperatures 
from  20°  to  40°  indicate  that  glycine  exerts  a  marked  hydrolytic  effect 
on  aqueous  solutions  of  ethyl  butyrate  ;  there  is  a  rough  parallelism 
between  the  amount  of  action  and  the  amounts  of  ester  or  of  glycine 
used,  the  extent  of  the  hydrolysis  being  measured  when  far  from 
completion.  The  replacement  of  water  by  A-sodium  chloride  solution 
as  medium  had  no  effect.  D.  F.  T. 

Preparation  of  Carbonic  Ester  of  Tertiary  Alcohols. 
Vereinigte  Chininfabriken  Zimmer  &  Co.  (D.R.-P.  246298).— It  is 
found  that  amylene  carbamate  (this  vol.,  i,  541)  or  similar  esters  can 
be  readily  prepared  by  treating  the  sodium  derivative  of  the  alcohol 
with  carbamyl  chloride  in  dry  benzene,  or  by  employing  the  free 
alcohol  in  the  presence  of  an  acid  eliminating  agent,  such  as 
dimethylaniline.  F.  M.  G.  M. 

Action  of.  Alcoholic  Ammonia  on  a/3-Dibromopropionic  Acid. 
William  H.  Warren  ( J .  Amer.  Chem.  Soc.,  1912,  34,  1082 — 1086). 
— The  action  of  ammonia  on  a/3  dibromopropionic  acid  is  known  to  yield 
a/3-diaminopropionic  acid  (Klebs,  Abstr.,  1894,  i,  439)  and  /3-amino- 
a-hydroxypropionic  acid  (isoserine  :  Neuberg  and  Ascher,  Abstr.,  1907, 
i,  1014).  If,  however,  a  12'5%  solution  of  ammonia  in  absolute  alcohol 
is  allowed  to  react  in  the  cold  with  an  alcoholic  solution  of  a/3  dibromo- 
propionic  acid,  the  sole  organic  product  appears  to  be  ammonium 
a-bromoacrylate  ;  this  was  separated  from  the  mixture  obtained  after 
evaporation  by  treating  with  silver  sulphate  to  convert  the 
ammonium  bromide  into  the  sulphate,  from  which  the  ammonium 
a-bromoacrylate,  plates,  m.  p.  148°  (decomp.),  is  easily  separable  by 
alcohol ;  the  identity  of  this  substance  was  confirmed  by  conversion 
into  the  silver  salt  and  into  the  free  acid,  which  from  its  m.  p.  (69°) 
must  be  the  a-isomeride  (Wagner  and  Tollens,  this  Journ.,  1874,  680). 

When  the  interaction  of  alcoholic  ammonia  and  dibromopropionic 
acid  is  assisted  by  heat,  no  ammonium  a-bromoacrylate  is  obtained, 
but  some  a/3-diaminopropionic  acid.  The  formation  of  the  former 
compound  in  the  above  reaction  may  explain  the  poor  yields  of 
a/3-diaminopropionic  acid  obtained  by  earlier  investigators,  as  a-bromo- 
acrylic  acid  decomposes  exceedingly  readily,  giving  a  gelatinous 
product.  D.  F.  T. 

Action  of  the  Chlorides  of  a-Alkyloxy-acids  on  Organo- 
Metallic  Derivatives  of  Zinc.  II.  Edmond  E.  Blaise  and  L. 
Picard  (Ann.  Chim.  Phys.,  1912,  [viii],  20,  258 — 288). — In  the 
previous  memoir  (this  vol.,  i,  232)  it  was  shown  that  the  products  of 
this  reaction  may  be  either  alkyloxy-ketones  or  ethers,  and  the 
influence  on  the  reaction  of  the  radicle  in  the  organo-metallic  com¬ 
pound  used  was  investigated.  The  present  paper  deals  with  the 
influence  of  the  alkyloxy-residue  of  the  acid  chloride. 

isoButoxyacetic  acid,  C4Hg*0*CH2*C02H,  b.  p.  118 — 11 9°/ 16  mm. 
or  105 — 106°/8  mm.,  prepared  by  the  action  of  isobutyl  chloroacetate 
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on  sodium  isobutoxide,  is  a  viscous  liquid,  readily  soluble  in  water. 
The  ethyl  ester,  b.  p.  69°/10  mm.,  is  a  mobile  liquid  with  a  fruity  odour. 
The  chloride,  b.  p.  48°/ 10  mm.,  is  a  mobile  liquid  of  suffocating  odour 
produced  along  with  some  chloromethyl  isobutyl  ether ,  b.  p.  26°/12  mm., 
and  a  little  isobutyl  iso butoxy acetate,  b.  p.  89 — 90°/10  mm.,  by  the 
action  of  thionyl  chloride  on  the  acid.  The  amide,  m.  p.  78°, 
crystallises  from  a  mixture  of  benzene  and  light  petroleum  in  needles. 
The  anilide,  m.  p.  45°,  forms  colourless  needles  from  light  petroleum. 
The  p-toluidide,  m.  p.  43°,  crystallises  from  alcohol,  and  the  phenyl- 
hydrazide,  m.  p.  92°,  separates  from  ether  on  addition  of  light 
petroleum  in  slender  needles.  The  condensation  of  the  chlor’ide  with 
zinc  ethyl  iodide  has  been  described  already  (Abstr.,  1911,  i,  175) ;  the 
resulting  isobutoxymethyl  ethyl  ketone  on  reduction  with  sodium 
yields  the  corresponding  alcohol,  C4H0O,CH2*CH(OH),C2H5,  b.  p. 
72 — 73°/14  mm.,  whilst  the  ketoxime  ( loc .  cit.)  is  reduced  by  sodium 
amalgam,  giving  ammonia,  isobutyl  alcohol  (pheny  lure  thane,  m.  p. 
85‘5 — 86°),  sec. -butylamine  ( di-sec.-butyloxamide ,  needles,  m.  p.  160° 
approx.),  and  (d-ainino-a-isobutoxybutane , 

CHMe2-CH2-0-CH2-CH(NH2)-C2H5, 
b.  p.  167°/760  mm.  The  last-mentioned  substance  is  a  viscous  liquid, 
sparingly  soluble  in  water,  and  has  an  odour  recalling  that  of 
piperidine.  The  sulphate  forms  colourless  spangles,  and  the  picrate, 
m.  p.  101°,  lemon-yellow  spangles.  The  benzoyl  derivative  has  m.  p. 
40°,  b.  p.  206°/19  mm.,  and  the  carbamide, 

NH2-CONH-CH  Et-CH2-0-C4H9, 

m.  p.  92°,  forms  brilliant  spangles  from  a  mixture  of  benzene  and  light 
petroleum.  On  addition  of  hydrochloric  acid,  aminoisobutoxybutane 
gives  aminobutyl  alchhol  hydrochloride ,  C2H5*CH(OH2?OH)*N  H2,HC1, 
deliquescent  needles,  the  platinichloride  of  which  forms  yellow 
lamellae,  m.  p.  189 — 190°  (decomp.). 

Phenoxymethyl  ethyl  ketone,  the  product  of  the  action  of  zinc  ethyl 
iodide  on  phenoxyacetyl  chloride  ( loc'  cit.),  gives  with  hydrazine  hydrate 
the  corresponding  azine,  m.  p.  72°,  crystallising  in  needles.  With 
hydroxylamine  only  a  small  yield  of  the  ketoxime,  m.  p.  69°,  needles,  is 
obtained,  due  to  partial  decomposition  of  the  ketone,  with  the 
liberation  of  phenol,  and  on  reduction  the  oxime  yields  sec.-butylamine 
and  phenol. 

Ethyl  a-bromohexoate  reacts  with  sodium  ethoxide  to  form  ethyl 
a-ethoxyhexoate  as  chief  product,  with  a  small  amount  of  a  second 
ester,  C16H30O4,  b.  p.  149°/7  mm.,  yielding  on  hydrolysis  a  liquid  acid, 
which  readily  gives  an  anhydride,  b.  p.  175 — 180°/9  mm.,  from  which 
an  anilide,  m.  p.  154°,  in  brilliant  crystals  may  be  obtained  ;  this  acid 
is  probably  aa-di-n-butylsuccinic  acid.  a-Ethoxyhexoic  acid,  b.  p. 
124'5°/10  mm.,  prepared  from  the  ethyl  ester,  b.  p.  93°/16  mm.  (see 
above),  yields  crystalline  copper  and  calcium  salts,  and  with  thionyl 
chloride  furnishes  the  acid  chloride  (Abstr.,  1911,  i,  260),  from  which 
the  corresponding  amide,  brilliant  spangles,  m.  p.  78°,  anilide,  needles, 
m.  p.  57°,  and  p-toluidide,  m.  p.  34°,  b.  p.  185°/9  mm.,  were  prepared. 
On  treating  a-ethoxyhexoyl  chloride  with  zinc  ethyl  iodide  no  ketone  is 
produced,  the  only  condensation  product  being  y-ethoxyheptane  (loc. 
c  t.),  which,  on  treatment  with  hydriodic  acid,  yields  y -iodoheptane, 
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02H5-[CH2]2-CHI-C2H5,  b.  p.  64*5°/8*5  mm.  The  latter  with  moist 
silver  oxide  furnishes  a  small  amount  of  heptyl  ether, 

C4H9*CHEt-0*CHEt*C4If9, 

b.  p.  106°/10  mm.,  with  y -hydroxy heptane,  b.  p.  156*5 — 157°/760  mm. 
as  the  chief  product.  The  acetate  ot  this,  b.  p.  53 — 54°/8  mm.,  is  a 
pleasant-smelling  liquid.  T.  A.  H. 

Solubilities  of  the  Lead  Salts  of  the  Higher  Fatty  Acids 
in  Ether  and  in  Light  Petroleum.  G.  B.  Neave  {Analyst,  1912, 
37,  399 — 400). — Whereas  lead  oleate  is  readily  soluble  in  both  liquids, 
100  c.c.  of  ether  at  20°  dissolve  of  lead  heptoate  0*2397,  of  lead 
octoate  0*0938,  of  lead  nonoate  0*1115,  and  of  lead  decoate  only 
0*0290  gram  ;  lead  myristate,  lead  laurate,  lead  palmitate,  and  lead 
stearate  are  practically  insoluble.  At  the  boiling  point  is  dissolved  of 
lead  decoate  1*3640,  of  lead  heptoate  1*4900,  of  lead  octoate  0*5460,  of 
lead  nonoate  0*2404,  of  lead  decoate  0*4285,  of  lead  myristate  0*0555, 
of  lead  laurate  0*0205,  and  of  lead  palmitate  0*0261  gram;  lead 
stearate  is  insoluble. 

In  light  petroleum  (b.  p.  40 — 60°)  at  20°  they  are  practically  in¬ 
soluble,  except  the  heptoate,  which  dissolves  to  the  extent  of  0*0200 
gram.  [The  solubility  of  lead  decoate  at  20°  in  either  solvent  is  not 
recorded.]  At  the  boiling  point  the  solubilities  are  as  follows  :  Lead 
decoate  0*0608,  lead  heptoate  0  0528,  lead  octoate  0  0384,  lead  nonoate 
0*0450,  lead  decoate  0*0170,  lead  myristate  0*0210  (lead  laurate  and 
palmitate  are  practically  insoluble),  and  lead  stearate  0*017  gram 
per  100  c.c.  L.  de  K. 

The  Formation  of  d- Lactic  Acid  in  Incubated  Hen’s  Eggs. 
Kinzuchi  Anno  ( Zeitsch .  physiol.  Ghem.,  1912,  80,  237 — 240). — After 
three  days’  incubation  an  abundant  formation  of  d-Iaetic  acid  occurs  in 
the  white  of  the  hen’s  egg,  whereas  only  a  small  quantity  can  be 
detected  in  the  yolk.  W.  D.  H. 

A  Biochemical  Method  of  Preparation  of  7-Tartaric  Acid. 
Jacob  Boeseken  and  H.  J.  Waterman  ( Proc .  K.  Alcad.  Wetensch . 
Amsterdam,  1912,  15,  212 — 216). — ^-Tartaric  acid  is  conveniently  pre¬ 
pared  by  the  action  of  Aspergillus  niger  on  racemic  acid ;  the  solution 
after  six  days  at  33 — 34°  gives  a  maximum  ^-rotation,  after  which  the 
£-acid  is  slowly  consumed.  The  variety  of  Penicillium  glaucum  em¬ 
ployed  had  very  little  selective  power,  and  therefore  differed  from  that 
used  by  Pasteur.  C.  H.  D. 

Relation  between  the  Iodine  Number  and  the  Structure 
■with  Acids  of  the  Oleic  Series.  Giacomo  Ponzio  and  C.  Gas- 
taldi  ( Gazzetta ,  1912,  42,  ii,  92 — 95). — The  values  of  the  iodine 
number  for  undecenoic  acid,  determined  by  the  Hiibl,  Wys  and 
Hanus  methods,  are  very  close  to  the  theoretical  number,  whilst  those 
for  crotonic,  A/s-hypogseic,  and  A^-oleic  acids  are  very  considerably 
lower  than  the  theoretical  ones.  These  results  are  not  due  to  any 
abnormality  in  the  interaction  with  iodine  of  double  linkings  near  to 
the  carboxyl  group,  but  merely  to  the  low  velocities  with  which  such 
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double  linkings  react.  Thus,  with  A^-oleic  acid,  it  is  found  that 
increase  of  the  duration  of  the  tests  is  accompanied  by  marked  increase 
of  the  iodine  number  obtained  by  all  three  methods ;  for  instance,  the 
Wys  method  gave  18’0  after  30  minutes,  37‘7  after  3  hours,  76'2  after 
12  hours,  84‘2  after  24  hours,  and  86-8  after  70  hours,  the  theoretical 
value  being  89-7. 

The  suggestion  is  made  that  the  determination  of  the  iodine  number 
may  serve  as  a  good  method  of  establishing  the  position  of  the  double 
linking  in  an  unsaturated  acid.  T.  H.  P. 

Degradation  of  Cholic  Acid.  III.  The  Capacity  of  Cholic 
Acid  Derivatives  for  Combining  with  Ozone.  Otto  von  Furth 
and  Htromu  Ishihara  ( Biochem .  Zeitsch.,  1912, 43,  323 — 334.  Compare 
Abstr.,  1910,  i,  606). — The  oils  obtained  by  distillation  of  cholic  acid 
can  combine  with  ozone.  If  Pregl’s  formulae  is  accepted,  the  principal 
distillation  product  forms  an  ozonide  of  the  formula  Cl7H2407.  A 
similar  product  was  obtained  by  the  action  of  ozone  on  the  product 
obtained  by  the  fusion  of  bilianic  acid  with  sodium  hydroxide.  These 
ozonides  or  perozonides  show  great  resistance  to  various  chemical 
reagents,  and  have  the  characteristics  of  the  ozonides  of  hydroaromatic 
rather  than  of  aliphatic  character.  In  the  substance  called  dehydro- 
cholon  by  Pregl,  the  action  of  ozone  revealed  the  presence  of  several 
double  bonds.  S.  B.  S. 

Catalytic  Hydrogenation  of  Ketones.  Gustave  Vavon  ( Com.pt . 
rend.,  1912,  155,  286 — 288,  Compare  this  vol.,  i,  628). — Ketones  can 
be  readily  reduced,  by  a  current  of  hydrogen  in  the  presence  of 
platinum  black,  to  the  corresponding  secondary  alcohols.  Aliphatic, 
cyclic,  aromatic,  ethylenic  and  terpenic  ketones,  ethyl  acetoacetate,  and  a 
diketone,  acetylacetone,  have  all  been  experimented  on.  Reduction 
is  best  carried  out  in  the  presence  of  a  solvent  varying  with  the  ketone 
to  be  reduced.  The  method  is  very  general,  and  in  most  cases  the 
corresponding  secondary  alcohols  are  the  products,  although  with  some 
ketones  the  reduction,  if  allowed  to  go  on,  will  proceed  to  further 
stages.  W.  G. 

Higher  Ketones  and  Secondary  Alcohols  Derived  from  the 
Amides  of  Palmitic  and  Stearic  Acids.  Hugh  Ryan  and  Thomas 
Nolan  ( Proc .  Roy.  Irish  Acad.,  1912,  30,  B,  1 — 7).  The  authors  have 
prepared  a  series  of  ketones  by  the  action  of  Grignard’s  reagents  on 
the  amides  of  palmitic  and  stearic  acids.  Reduction  by  sodium  and 
alcohol  transforms  these  ketones  into  the  corresponding  secondary 
alcohols. 

Methyl  pentadecyl  ketone,  CH3*COC15H31,  m.  p.  48°,  is  obtained  by 
the  action  of  magnesium  methyl  iodide  on  palmitamide.  Similarly, 
magnesium  phenyl  bromide  and  palmitamide  yield  phenyl  pentadecyl 
ketone,  m.  p.  59°,  the  oxime  of  which  has  m.  p.  73 — 74°.  y>-Tolyl 
pentadecyl  ketone,  prepared  in  an  analogous  manner,  has  m.  p.  60°; 
its  phenylhydrazone,  m.  p.  54 — 55°,  and  its  semicarbazone,  m.  p.  lll^0. 
a-Naphthyl  pentadecyl  ketone  has  m.  p.  48°. 

The  following  ketones  were  obtained  from  stearamide  :  ethyl  hepta- 
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decyl  ketone ,  m.  p.  57° ;  phenyl  heptadecyl  ketone ,  m.  p.  64°  ( phenyl - 
hydrazone,  m.  p.  54°)  ;  p -tolyl  heptadecyl  ketone,  m.  p.  66 — 67° ; 
a-naphthyl  heptadecyl  ketone,  m.  p.  53 — 54°.  An  attempt  to  prepare 
the  phenylhydrazone  of  the  latter  was  unsuccessful. 

p -Tolylpentadecylcarbinol,  CH3,C6H4-CH(0H),015H31,  prepared  in 
good  yield  by  the  reduction  of  p -tolyl  pentadecyl  ketone  by  sodium 
and  alcohol,  has  m.  p.  44 — 45°.  Its  phenylurethane,  m.  p.  44°,  and 
its  somewhat  impure  acetate  were  also  examined. 

Phenylpentadecylcarbinol  and  phenylheptadecylcarbinol  have  m.  p.’s 
53°  and  59°  respectively.  The  latter  substance,  when  heated  with 
sodium  acetate  and  acetic  anhydride,  yields  an  impure  acetate. 

11.  W. 

The  Photochemical  Synthesis  of  Carbohydrates.  Walther 
Lob  ( Biochem .  Zeitsch.,  1912,  43,  434 — 437). —  The  author  contends 
that  the  experimental  results  of  Stoklasa,  Sebor,  and  Zdobnicky  in 
their  work  on  the  photochemical  synthesis  of  carbohydrates  (this  vol., 
i,  606)  do  not  justify  the  conclusions  they  have  drawn  from  them. 

S.  B.  S. 

Reducing  Power  of  Sugars.  Nicolaas  Schoorl  ( Chem .  Weekblad , 
1912,  9,  678 — 694). — The  author  gives  a  summary  of  work  on  reduc¬ 
tion  by  the  aid  of  various  sugars.  He  considers  that  the  reduction  of 
alkaline  copper  solutions  by  sucrose  is  a  property  of  the  sucrose 
molecule.  A.  J.  W. 

Reducing  Power  of  Sugars  (Monosaccharides)  and  its  Bear¬ 
ing  on  the  Definition  of  these  Substances.  Nicolaas  Schoorl 
[Chem.  Weekblad,  1912,  9,  706 — 711). — The  author  had  found  that 
introduction  of  a  non-oxidised  carbon  atom  between  the  CO-  aod 
CH(OH)-groups  in  a  compound  containing  the  group  'COCH(OH)* 
materially  diminishes  its  power  of  reducing  a  weakly  alkaline  copper 
solution.  He  considers  that  the  term  “sugars”  should  include  all 
substances  with  the  group  •CO’CH(OH)',  whether  polyhydric  alcohols 
or  not.  A.  J.  W. 

Enzymatic  Phosphate  Union.  Hans  Euler  and  David 
Johansson  (Zeitsch.  physiol.  Chem.,  1912,80,  205 — 211). — During  the 
alcoholic  fermentation,  dextrose,  l8evulose,  galactose,  and  mannose 
yield  intermediate  substances  which  form  compounds  with  phosphates. 
The  hexoses  themselves  do  not  form  these  esters,  but  dihydroxyacetone, 
one  of  the  intermediate  substances,  does.  A  similar  material  is  formed 
from  dextrin  by  the  action  of  dilute  alkali.  W.  D.  H. 

Photolysis  of  Ketoses  by  Solar  and  Ultra-violet  Light. 
Daniel  Berthelot  and  Henry  Gaudechon  (Compt.  rend.,  1912,  155, 
401 — 403.  Compare  Abstr.,  1910,  ii,  813, 114;  this  vol.,  ii,  715). — The 
sugars  dihydroxyacetone,  erythrulose,  lsevulose,  sorbose,  and  perseulose 
are  decomposed  when  their  aqueous  solutions  are  exposed  in  quartz 
tubes  to  sunlight.  Carbon  monoxide  with  a  little  carbon  dioxide  is 
evolved,  and  the  corresponding  alcohol  containing  one  carbon  atom  less 
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than  the  sugar  used  is  formed.  The  decomposition  is  slow  and  more 
feeble  the  more  complex  the  sugar  used. 

On  exposure  to  ultra-violet  light  from  a  mercury  lamp  the  same  funda¬ 
mental  decomposition  occurs,  but  there  are  also  accessory  reactions 
which  result  in  the  evolution  of  a  little  hydrogen  and  sometimes  of 
methane,  and  in  the  formation  of  formaldehyde  and  non-volatile  acids 
in  the  solutions.  Similar  changes  occur  when  the  solid  sugars  are 
exposed  to  ultra-violet  light.  T.  A.  H. 

Hydrolysis  of  Maltose  by  Dilute  Acids.  Ladislas  Kopaczewski 
(Bull.  Soc.  chim.,  1912,  [iv],  11,  850 — 853). — The  existing  statements 
regarding  the  rate  of  hydrolysis  of  maltose  by  dilute  acids  being 
conflicting,  the  author  has  re- investigated  the  question  and  finds  that 
(1)  the  hydrolytic  activity  of  acids  towards  maltose  depends  on  their 
electrolytic  dissociation,  and  (2)  the  rate  of  hydrolysis  (a)  increases 
rapidly  when  the  concentration  of  the  acid  rises  above  A/4,  ( b ) 
increases  with  the  temperature  in  the  case  of  dilute  acids,  and 
(c)  increases  with  the  concentration  of  maltose,  especially  for  sulphuric 
acid.  T.  A.  H. 

Influence  of  Different  Acids  on  the  Hydrolysis  of  Maltose  by 
Maltase.  Ladislas  Kopaczewski  (Zeitsch.  physiol.  Chem.,  1912,  80, 
182 — 193). — The  effect  of  various  acids  varies  considerably,  which 
shows  that  concentration  of  hydrogen  ions  is  not  the  only  important 
factor  in  influencing  enzymatic  activity  ;  the  nature  of  the  anions 
is  important  also.  W.  D.  H. 

Products  of  the  Interaction  of  Mercuriammonium  Chloride 
and  Methyl  Iodide.  Marton  Low  ( Zeitsch .  Kryst.  Min.,  1912,  51, 
138 — 142). — By  heating  a  mixture  of  1  mol.  of  mercuriammonium 
chloride  and  3  mols.  of  methyl  iodide  in  a  sealed  glass  tube  in 
a  water-bath,  S.  Hajnoci  (Magyar  Chem.  Foly.,  1911,  17,  91) 

obtained  the  following  three  substances :  (1)  methylamine 

mercuri-iodide  as  pale  yellow  prisms  and  plates;  these  are 
orthorhomic  with  a:b  :c  =  0*5793  :  1  :  0’5164.  (2)  Dark  yellow  plates 
and  pyramids,  also  orthorhombic,  a:b:c  =0*6168 :  1  : 07704, 
but  of  unknown  composition.  (3)  Pale  yellow  crusts  and  spherical 
aggregates  with  probably  the  composition  NH4T,2HgI2.  The  three 
substances  differ  in  their  degree  of  solubility  in  an  aqueous  solution 
of  potassium  iodide,  in  nitrobenzene,  alcohol,  etc.,  and  they  also  show 
differences  in  their  behaviour  when  heated.  L.  J.  S. 

Composition  of  Different  Kinds  of  Silk.  XIV.  Total  and 
Partial  Hydrolysis  of  the  Cocoon  of  the  Ailanthus  Spinner 
and  of  Tailung  Silk.  Emil  Abderhalden  and  Ryngo  Inouye 
(Zeitsch.  physiol.  Chem.,  1912,  80,  198 — 204.  Compare  Abstr.,  1911, 
i,  1050). — Analytical  data  are  given  similar  to  those  in  the  previous 
papers  of  the  series  in  reference  to  the  two  kinds  of  Chinese  silk 
mentioned.  W.  D.  H. 

Transformation  of  Ammonium  Cyanate  into  Carbamide. 
Alvin  S.  Wheeler  (J.  Amer.  Chem.  Soc.,  1912,  34,  1269 — 1270). — 
The  author  points  out  that  the  transformation  of  ammonium  cyanate 
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into  carbamide  has  been  explained  for  some  time,  by  Willstatter 
among  others,  in  a  simpler  way  than  that  proposed  by  Chattaway 
(Trans.,  1912,  101,  170).  The  salt  decomposes  into  cyanic  acid  and 
ammonia,  and,  introducing  the  idea  of  partial  valency,  the  latter  is 
assumed  to  attach  itself  thus  : 

h-n:c:o  h-n*c:o 
!  i  — >  I  1 

h-nh2  h  nh2  j.  c.  w. 

The  Constitution  of  the  Bimolecular  Cyanides  of  the  Patty 
Acids.  Wilhelm  Bardroff  ( Moncitsh .,  1912,  33,  859 — 871). — Two 
different  structures  have  been  proposed  for  the  bimolecular  cyanides  of 
organic  acids,  namely,  BC02,CB(CN)2  (Brunner,  Abstr.,  1895,  i,  335, 

etc.)  and  RC(CN)<q>CR*NC  (Diels  and  Pillow,  Abstr.,  1908,  i, 

535).  To  aid  decision  between  these  two  formulae  the  author  has 
investigated  the  intermediate  products  in  the  hydrolysis  of  these 
cyanides  to  homologous  tartronic  acids  (compare  Brunner,  loc.  cit.) ; 
the  results  are  entirely  in  favour  of  the  first  structure. 

If  bimolecular  acetyl  cyanide  is  cautiously  introduced  into  sulphuric 
acid  (D  1*57)  in  a  freezing  mixture  and  the  mixture  kept  cold  for  twenty 
hours,  about  50 %  of  the  cyanide  undergoes  conversion  into  a  substance, 
forming  columnar  crystals  (from  alcohol),  m.  p.  192°.  From  the 
molecular  weight  in  aqueous  solution  and  the  elementary  analysis, 
the  formula  is  (C3H502N)2 ;  as  hydrolysis  causes  the  formation  of  one 
molecule  of  acetic  acid  and  two  of  ammonia,  the  structure  is  probably 
OAc’CMe(CO*NH2)2,  acetylmethyltartrondiamide.  If  this  substance  is 
carefully  hydrolysed  in  the  cold  by  potassium  hydroxide  solution,  the 
acetyl  group  is  removed  with  formation  of  a  new  amide, 
HOCMe(CONH2)2, 

methyltartrondiamide,  m.  p.  203 '5°,  which  yields  two  molecules  of 
ammonia  on  further  hydrolysis. 

When  bimolecular  propionyl  cyanide  is  treated  as  above  with 
sulphuric  acid,  there  is  formed  the  analogous  substance 
C02Et-CEt(CONH2)2, 

propionylethyltartrondiamide,  tablets,  m.  p.  168°  ;  it  was  found 
impossible  to  remove  the  propionyl  radicle  from  this  in  the  manner 
described  for  the  corresponding  acetyl  compound.  D.  F.  T. 

Action  of  Phenylthiocarbimide  on  Carbamide  and  on 
Thiocarbamide.  A.  Pieroni  ( Gazzetta ,  1912,  42,  ii,  183 — 185). 
— The  products  of  both  of  these  reactions  consist  of  cyanamide 
and  diphenylthiocarbamide  : 

I.  (a)  2CO(NH2)2  =  2CN*NH2  +  2H20 
and  ( b )  2SCNPh  +  2H20  =  H2S  +  C02  +  S:C(NHPh)2. 

II.  (a)  CS(NH,)2  =  CN-NH0  +  H2S 
and  ( b )  2SCNPh  +  H2S  =  CS2  +  S:C(NHPh)2.  T.  H.  P. 

The  Direct  Nitration  of  Aliphatic  Imino-compounds. 
Antoine  P.  N.  Franchimont  and  J.  V.  Dubsky  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam ,  1912,  15,  207 — 212.  Compare  Abstr.,  1907,  i, 
395). — Nitric  acid  and  iminodiacetonitrile,  NH(OH2*CN)2,  yield  a 
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crystalline  nitrate ,  m.  p.  138 — 140°.  If  dissolved  in  absolute  nitric 
acid  and  evaporated  in  a  vacuum,  the  product,  crystallised  from 
benzene,  forms  snow-white  crystals  of  nitroiminodiacetonitrile, 

N02-N(CH2-CN)2. 

Heating  iminodiacetic  acid  with  nitric  acid  to  boiling  forms  nitroimino- 
diacetic  acid,  N02*N(CH2*C02H)2,  which  crystallises  from  ethyl 
acetate  in  broad,  flat  needles,  decomp.  153°.  The  potassium  salt 
explodes  at  195°.  Methyl  iminodiacetate  forms  a  nitrate ,  m.  p. 
198—199°,  which  is  converted  by  cold  Ditric  acid  into  the  nitro- 
compound,  ]ST02*N(CH2-C02Me)2,  m.  p.  63‘5°.  Iminodiacetamide, 
NH(CH2‘CON  H2)2,  forms  a  nitrate,  m.  p.  206°  (decomp.),  which  is 
decomposed  by  absolute  nitric  acid,  yielding  nitroiminodiacetic  acid. 

Iminodiacetimide,  NHl(CH2*CO)2INH,  forms  a  hydrochloride,  decomp, 
above  180°,  and  a  nitrate,  both  of  which  contain  1  mol.  of  acid. 
Evaporation  with  nitric  acid  in  a  vacuum  yields  colourless  crystals 
of  nitroiminodiacetimide,  N02*NI(CH2*C0)2INH.  In  order  to  deter¬ 
mine  the  position  of  the  nitro-group,  acetyliminodiacetimide, 

nac:(ch2*co)2:nh, 

has  been  prepared  by  subliming  the  corresponding  diamide,  and  also 
by  direct  acetylation.  It  has  m.  p.  167 — 168°. 

Methyliminodiacetic  acid,  HMe(CH2*C02H)2,  yields  the  diamide, 
m.  p.  162 — 163°,  from  which  the  imide,  NMeI(CH2*CO)2INH,  is 
obtained  by  sublimation  under  reduced  pressure,  and  has  m.  p. 
106°.  It  yields  a  crystalline  hydrochloride  and  nitrate,  decomposing 
above  235°  and  130°  respectively.  It  has  not  been  found  possible  to 
isofate  a  nitro-derivative. 

The  phenyl  group  does  not  have  the  same  effect  as  the  carboxyl  or 
nitrile  groups,  as  dibenzylamine  does  not  yield  a  nitroamine. 

C.  H.  D. 


The  Formula  of  Organo-magnesium  Derivatives:  Magnesium 
Hydride.  Pierre  Jolibois  ( Compt .  rend.,  1912,  155,  353 — 355). — 
For  various  reasons  the  author  considers  that  Grignard’s  formula, 
EtMgl,  for  his  reagent  must  be  abandoned  in  favour  of  the  formula 
MgEt2,MgI2.  If  a  concentrated  solution  of  the  Grignard  reagent  is 
submitted  to  the  action  of  an  electric  current,  with  a  high  potential 
difference,  for  a  short  time  until  the  liquid  becomes  hot,  magnesium  is 
deposited  at  the  cathode,  but  no  gas  can  be  detected  at  the  anode. 
On  heating  the  reagent  gradually  by  electrical  means,  under  reduced 
pressure,  so  that  the  gaseous  products  are  withdrawn  without  being  able 
to  react  on  the  solid  products,  the  ether  is  first  completely  eliminated  at 
95°,  this  stage  in  the  reaction  being  reversible.  At  175°  an  irreversible 
reaction  occurs,  almost  pure  ethylene  being  evolved  to  the  extent  of 
two  molecules  for  every  atom  of  magnesium.  The  solid  residue  at 
this  stage  is  a  grey  powder,  which  must  be  represented  either  as 
HMgl  or  MgH2.  From  it  practically  all  the  iodine  can  be  removed 
by  washing  with  dry  ether,  and  on  heating  it  to  280°  it  evolves 
hydrogen  to  the  extent  of  one  molecule  per  atom  of  magnesium.  The 
author  considers  that  these  results  support  his  formula  MgEt2,MgI2. 

W.  G. 
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Preparation  of  Carboxylic  Acid  Esters  Containing  Mercury 
and  the  Products  of  their  Hydrolysis.  Farbenfabriken  vorm. 
Friedr.  Bayer  <fc  Co.  (D.R.-P.  246207). — Complex  mercury  salts  of 
unsaturated  carboxylic  acids  have  previously  been  prepared  (this  vol., 
i,  596) ;  it  is  now  found  that  similar  compounds  can  be  obtained  from 
the  mono-  and  poly-carboxylic  acids  of  the  acetylene  series  which  are 
of  therapeutic  value. 

An  alcoholic  solution  of  mercuric  acetate  when  treated  with  an 
equal  weight  of  ethyl  behenolate  and  allowed  to  remain  at  the 
ordinary  temperature  during  twenty-four  hours  furnishes  a  product 
which,  after  hydrolysis  with  cold  sodium  hydroxide,  contains  about 
35%  mercury.  The  analogous  compound  from  ethyl  stearolate  contains 
30%  of  mercury.  F.  M.  G.  M. 

1-Methylanthracene  and  Some  Anthracene  Derivatives. 
Otto  Fischer  and  Hugo  Ziegler  ( J .  pr.  Chem.,  1912,  [ii],  86, 
289 — 297). — A  continuation  of  previous  work  on  1-methylanthracene 
(Abstr.,  1911,  i,  279),  together  with  an  account  of  the  polymerisation 
of  a  number  of  anthracene  derivatives  by  exposure  to  sunlight  in 
benzene  solution.  It  is  found  that  dihydroanthracene,  methyldihydro- 
anthracene,  and  anthraquinone,  which  do  not  contain  a  para-linkage, 
undergo  no  change,  whereas  1-methylanthracene,  l-chloro-4-methyl- 
anthracene,  9-bromoanthracene,  and  1-chloro- 
9(or  10)-bromoanthracene,  in  which  the  para- 
bond  remains  intact,  readily  polymerise  to 
dianthracenes.  From  these  observations  the 
conclusion  is  drawn  that  the  polymerisation 
is  due  to  the  rupture  of  the  para-linking, 
‘followed  by  the  union  of  two  molecules  as 
shown  in  the  annexed  formula.  Further, 
since  the  dianthracenes  do  not  combine  with  picric  acid,  the  basic 
properties  of  anthracene  derivatives,  and  also  their  halochromism, 
must  be  referred  to  the  presence  of  the  para-bond. 

l-Methyl-9  : 10 -dihydroanthracene,  prepared  by  reducing  1-methyl¬ 
anthracene  with  sodium  and  amyl  alcohol,  distils  at  3 1 4 — 3 1 5°/7 40  mm., 
and  solidifies  in  colourless,  transparent  needles,  m.  p.  30°. 

l-Chloro-4-methylanthracene  forms  a  picrate,  crystallising  in  dark 
red  needles,  m.  p.  118°,  and  combines  with  bromine  in  carbon  di¬ 
sulphide  solution,  yielding  1  -chloro-Q  :  \0-dibromoathracene,  pale  green 
prisms  (decomp.  139°).  On  treatment  with  hydrogen  iodide  in  glacial 
acetic  acid  solution,  it  is  reduced  to  \~chloroA-methyl-2  :  \0-dihydro- 
anthrcicene,  which  crystallises  in  long,  white  needles,  m.  p.  47 — 48°, 
gives  blue  fluorescent  solutions,  and  dissolves  in  strong  sulphuric  acid 
with  a  reddish-yellow  coloration. 

\-Chloro-k-methylanthranol,  prepared  by  passing  hydrogen  iodide 
into  a  boiling  solution  of  l-chloro-4-methylanthraquinone  in  glacial 
acetic  acid  solution,  forms  long,  light  yellow  needles,  m.  p. 
145—146°. 

When  gently  warmed  with  strong  nitric  acid,  l-methoxy-4-methyl- 
anthraquinone  is  converted  into  nitr o-\-hy dr oxy- ^-methyl anthraquinone, 


ORGANIC  CHEMISTRY. 


i.  755 


C15H905N,  which  crystallises  in  lustrous,  orange  prisms,  m.  p.  182°, 
and  dissolves  in  aqueous  alkalis,  yielding  reddish-violet  salts. 

Nitro-l-methylanthraquinone,  prepared  by  nitrating  1-methyl- 
anthraquinone  with  strong  nitric  acid,  forms  lustrous,  light  yellow 
needles,  m.  p.  252°,  and  is  oxidised  by  dilute  nitric  acid  at  200°  to 
nitroanthraquinone- ^-carboxylic  acid ,  crystallising  in  stellar  aggregates 
of  brownish-yellow  needles  (decomp.  270°). 

1- Chloroanthraquinone  is  reduced  by  zinc  dust  and  strong  aqueous 
ammonia  to  1  -chloroanthracene.  This  forms  white  leaflets,  m.  p  79°, 
yields  a  picrate,  crystallising  in  red  needles,  m.  p.  101 — 102°,  and 
combines  with  bromine  (1  mol.)  in  carbon  disulphide  solution  to  form 
an  unstable  additive  compound,  which  rapidly  loses  hydrogen 
bromide,  yielding  l-c/i/oro-9(or  10 )-bromoanthracene.  The  latter  com¬ 
pound  crystallises  in  long,  slender,  sulphur-yellow  needles,  m.  p. 
143—144°. 

Bis-\-methylanthracene,  prepared  by  exposing  a  benzene  solution  of 

1- methylanthracene  to  direct  sunlight  for  three  to  four  days,  crystal¬ 
lises  in  lustrous,  colourless  plates  containing  benzene,  which  is  lost  on 
exposing  the  crystals  in  air  ;  it  has  m.  p.  246°,  and  on  distillation  is 
reconverted  into  1-methylanthracene. 

Bis-l-chloroanthracene,  obtained  in  a  similar  manner,  forms  white, 
well-developed  crystals  of  a  rhombic  habit,  m.  p.  235°. 

Bis-l-chloro-i-methylanthracene  separates  in  stout,  white,  efflorescent 
crystals,  m.  p.  231°,  containing  benzene. 

Bis-^-bromoanthracene  crystallises  in  clusters  of  greenish-yellow 
needles,  m.  p.  274°. 

Bis-l-chloro-9 (or  \Q)-bromoanthracene  forms  stout,  white  prisms, 
m.  p.  220°.  F.  B. 

Additive  Products  of  Trinitrobenzene  :  Derivatives  with 
Certain  Aromatic  Nitrogen  Compounds.  Roberto  Ciusa  and 
L.  Yecchiotti  ( Atti  R.  Accad.  Lined,  1912,  [v],  21,  ii,  161 — 166).— 
The  following  additive  compounds  have  been  obtained  by  interaction 
of  the  components,  either  alone  or  in  boiling  alcoholic  solution  : 

2- Methylindole  and  s-trinitrobenzene,  C9H9N,C6H3(N02)3,  red  needles, 
m.  p.  152°  (compare  Sudborough  and  Beard,  Trans.,  1910,  97,  773). 

2- Methylindole  and  trinitrotoluene,  C9H9N,C6H2Me(N02)3,  yellow 

needles,  m.  p.  110°.  2-Methylindole  and  trinitroaniline,  brick-red 
needles  showing  metallic  lustre,  m.  p.  166°.  2-Methylindole  and 
picryl  chloride,  C9H9N,C6H2C1(N02)3,  red  needles,  m.p.  115°.  3-Methyl- 
indole  and  picryl  chloride,  red  needles,  m.  p.  120°  (compare  Ciusa  and 
Agostinelli,  Abstr.,  1907,  i,  553).  2  :  3-Dimethylindole  and  s-trinitro¬ 

benzene,  C10H11N,C6H3(NO2)3,  red  needles,  m.  p.  175°.  2  :  3-Dimetbyl- 
indole  and  trinitrotoluene,  C10HnN,C6H2Me(NO2)3,  red  needles,  m.p. 
118°.  2  :  3-Dimethylindole  and  picryl  chloride,  C10HuN,C6H2C1(NO2)3, 
dark  red  needles,  m,  p.  140°.  Tetrahydrocarbazole  and  picryl  chloride, 
chocolate-brown  needles,  m.  p.  121°.  Carbazole  and  trinitrotoluene 
give  two  compounds:  (1)  2C12H9N,3C6H2Me(N02)3,  yellow  needles, 
m.  p.  160°,  and  (2)  C12H9N,C6H2Me(NG2)3,  dark  yellow  needles, 
melting  at  140 — 200°.  Carbazole  and  picryl  chloride, 

C12H9N,C6H2C1(N02)3, 
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dark  red  crystals  softening  at  140°,  m.  p.  155°.  Phenylindole  and 
trinitrotoluene,  2C14HuN,3C0H2Me(NO2)3,  yellow  needles,  m.  p.  97°. 
Phenylindole  and  picryl  chloride,  Cl4Hni4,C6H2Cl(N02)3,  carmine-red 
needles,  m.  p.  119°.  T.  H.  P. 

Morphological  Studies  of  Benzene  Derivatives.  III. 
jo-Dibromobenzenesulphonates  (Isomorphous)  of  the  “  Rare 
Barth"  Elements — a  means  of  Determining  the  Directions 
of  Valency  in  Tervalent  Elements.  Henry  E.  Armstrong  and 
Ernest  H.  Rodd  ( Proc .  Roy.  Soc.,  1912,  A,  87,  204 — 217.  Compare 
Trans.,  1910,  97,  1578;  Colgate  and  Rodd,  ibid.,  1585). — Lanthanum, 
neodymium,  praseodymium,  and  cerium  form  p-dibromobenzenesulphon- 
ates,  which  crystallise  from  water  at  the  ordinary  temperature  with 
18  molecules  of  water.  The  crystals  are  monoclinic,  and  the  four 
salts  appear  to  he  isomorphous.  At  about  35°  they  are  converted  into 
salts  containing  9  molecules  of  water,  which  crystallise  in  well-formed 
rhombic  prisms.  In  the  case  of  samarium,  the  higher  hydrate 
only  has  been  obtained,  but  this  also  appears  to  be  isomorphous  with 
the  corresponding  salts  of  the  other  four  metals.  The  gadolinium  salt 
crystallises  with  12  and  7  molecules  of  water.  Both  hydrates  crystal¬ 
lise  out  from  solution  at  37°,  but  at  50°  the  lower  hydrate  only  is 
obtained.  These  observations  indicate  that,  as  the  atomic  weight  of 
the  metal  increases,  peculiarities  are  exhibited  which  are  not  evident 
in  the  case  of  the  lower  members  of  the  series. 

Crystallographic  data  for  the  four  salts  represented  by 
M(C6H3Br2*S03)3,9H20 

are  recorded,  and  these  show  that  the  salts  are  closely  isomorphous,  the 
approximation  of  the  neodymium,  praseodymium,  and  lanthanum  salts 
being  much  closer  than  that  ordinarily  observed  between  members  of 
an  orthorhombic  isomorphous  series.  The  pseudotrigonal  character  of 
the  salts  indicates  that  the  crystal  structure  is  derived  from  the 
benzene  structure  of  cubic  origin  typified  by  />-di-iodobenzene,  and  by 
reference  to  the  values  of  the  axial  ratios,  it  is  shown  that  the  relation¬ 
ships  required  by  theory  are  satisfied  in  a  quantitative  manner.  This 
quantitative  correspondence  between  the  crystal  structure  of  j»-di-iodo- 
benzene  and  the  rare  earth  salts  described  affords  strong  evidence  of 
the  correlation  of  crystalline  form  with  chemical  composition  and 
constitution. 

The  agreement  in  question  shows,  further,  that  the  valency  directions 
of  the  tervalent  elements  of  the  rare  earth  series  are  symmetrically 
disposed,  the  metal  occupying  the  central  position  in  a  plane  containing 
three  benzene  groups.  A  new  method  is  thus  indicated  by  means  of 
which,  the  directions  in  which  valency  acts,  may  be  determined. 

H.  M.  D. 

Preparation  of  cu-2-Dinitrotoluene,  its  Homologues  and 
Derivatives.  Societe  Chimique  des  Usines  du  Rh6ne  (D.R.-P. 
246381.  Compare  this  vol.,  i,  176). — When  o-nitrotoluene  (2000  parts) 
is  heated  at  130 — 140°  during  three  hours  with  the  vapour  of  nitric 
acid  (1000  parts)  it  yields  400 — 500  parts  of  w-2-dinitrotoluene. 

P.  M.  Gr.  M. 
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Migration  of  the  Nitro-group.  Giacomo  Ponzio  ( Gazzelta ,  1912, 
42,  ii,  55 — 57). — When  treated  with  benzenediazonium  chloride, 
9-nitrofluorene,  which  is  capable  of  giving  salts  corresponding  with 


the  formula  :  • 1 5TT4^>CIN02H,  yields  an  unstable  product, 

CcH4 

c6h_no2 
GJlf  ^N2Ph’ 

which  undergoes  intramolecular  rearrangement  with  formation 


of 


fluorenone-jo-nitrophenylhydrazone,  I6  4^>CIN2H*C6H4*N02.  This 

C6H4 

behaviour  of  9-nitrofluorene  is  similar  to  that  previously  observed  with 
w-dinitrotoluene,  cu-nitrophenylacetonitrile,  and  co-nitrodiphenylmethane 
(Abstr.,  1910,  i,  192,  194  ;  this  vol.,  i,  547).  T.  H.  P. 


Preparation  of  Four  Dicyc/ohexylpropanes.  Paul  Sabatier 
and  Marcel  Murat  ( Compt .  rend.,  1912,  155,  385 — 388.  Compare 
this  vol.,  i,  617). — The  authors  have  applied  their  method  of  direct 
hydrogenation  to  the  preparation  of  dicycfohexylpropanes. 

ay-Dicyc/ohexylpropane,  Dg  0-8874,  Dq1  0"8701,  wD  1-475,  b.  p. 
289 — 290°  (corr.),  was  obtained  by  direcfrhydrogenation  with  nickel  at 
175°  of  dibenzyl  ketone,  the  latter  being  prepared  by  catalysis  of  phenyl- 
acetic  acid  over  thoria  at  400°  (compare  Frezouls,  this  vol.,  i,  629). 
a/3-Dieyc£ohexylpropane,  DJJ  0-8891,  Dg1  0-8725,  nD  1‘479,  b.  p. 

272 —  273°  (corr.),  was  prepared  from  phenylbenzylmethylcarbinol,  b.  p. 
289 — 292°,  as  a  starting  point,  by  dehydrating  this  over  thoria  at 
300°,  and  reducing  the  a/3-diphenylpropylene  thus  formed  (Klages, 
Abstr.,  1902,  i,  668)  to  a/3-diphenylpropane,  D23  0-9745,  n p  1*455, 
b.  p.  280 — 282°  (corr.),  and  this  in  turn  to  the  substance  required. 

Diphenylethylcarbinol,  HOCPh2*Eb,  m.  p.  95°  (Masson,  Abstr., 
1903,  i,  28),  on  distillation  yields  (1)  aa-di  phenyl- A“-propylene, 
j)23  1-0076,  1-593,  m.  p.  51-5°,  b.  p.  284-5°  (corr.),  which  separates 

from  alcohol  in  pearly  leaflets,  and  (2)  a  small  amount  of  aa -diphenyl- 
&P-propylene,  D24  1-0038,  nD  P587,  b.  p.  279 — 281°  (corr.),  which  is 
liquid.  These  two  isomerides  on  direct  hydrogenation  over  partly  spent 
nickel  yield  the  same  aa-diphenylpropane,  D24  0*9881,  nQ  1-569  (Klages 
and  Heilmann,  Abstr.,  1904,  i,  487).  This  on  being  passed  twice  over 
nickel  at  175°  is  quantitatively  converted  into  aa-dicyclohexylpropane, 
Dg  0-9038,  Df  0-8887,  nD  1-485,  b.  p.  270—271°  (corr.). 

/J/3-Diphenylpropane  (Silva,  Abstr.,  1880,  259),,  D'f  0-9958,  wD  1  '570, 
m.  p.  29°,  b.  p.  282 — 283°  (corr.),  prepared  by  Friedel  and  Craft’s 
method  is  reduced,  with  some  decomposition,  by  nickel  at  175°,  yield¬ 
ing  fl(3-dicyclohexylpropane,  Dg  0-9158,  D‘f  0*9002,  wD  1*490,  b.  p. 

273— 274°  (corr.).  T.  A.  H. 

Decomposition  of  Pyrazoline  Bases  as  a  means  of  Obtaining 
Derivatives  of  cycfoPropane.  Nicolai  M.  Kijner  ( J. '.  Russ.  Phys. 
Ghem.  Roc.,  1912,  44,  849 — 865.  Compare  Abstr.,  1911;,  i,  1028  ;  this 
vol.,  i,  245). — The  action  of  hydrazine  on  camphorone  yields  a  pyrazol¬ 
ine  base  which,  when  distilled  with  alkali,  decomposes  into  a  bicyclic 
hydrocarbon,  C9H16,  containing  a  cyclopropane  ring.  These  trans- 
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formations  are  completely  analogous  to  those  occurring  with  mesityl 
oxide  and  pulegone. 

The  pyrazoline  base,  has  b.  p. 

119 — 120°/37  mm.,  D^°  0*9515,  «D  1*4759,  and  is  transformed  into 
pulegenone  when  boiled  with  hydrochloric  acid. 

CH-OHMe 

2:6:  Trimethyl- 0  :  1  :  S-hicyclohexane,  CMe2<^jj _ ^>CH2, 

obtained  by  distilling  the  pyrazoline  base  with  potassium  hydroxide 
and  platinised  porcelain,  has  b.  p.  140*5°/752  mm.,  DJ8'5  0*8229, 
D^°  0*8223,  <5  1*4465,  and  resembles  light  petroleum  in  odour.  When 
reduced  by  Sabatier  and  Senderens’  method,  it  yields  1:1:  3-trimethyl- 
cj'c/ohexane.  By  the  action  of  hydrogen  bromide,  this  bicyclic  hydro¬ 
carbon  is  converted  into  the  bromoc?/c£opentane  derivative, 

62  r'C  <CHMe*CH2’ 

which  loses  the  elements  of  hydrogen  bromide  in  two  ways:  (1)  the 
action  of  alcoholic  potassium  hydroxide  gives  l-methyl-2-isopropylidene- 

piqr  _ nii 

cyclopentane,  CMe2lC<^„tT^/r  i  T2,  b.  p.  149 — 151°/755  mm.,  D^° 
CHJVLe*(JH2 

0*8104,  nD  T4518,  which  forms  an  orange  coloration  with  sulphuric 
acid  in  acetic  acid  solution,  yields  a  blue,  oily  nitrosochloride,  and  gives 
acetone  and  l-methylcyc7opentanone  when  oxidised  with  permanganate; 
(2)  distillation  with  aniline  yields,  in  addition  to  1-methyl- 
2  -  iso  -  propylidenecycZopentane,  1  -  methyl  -  2  -  isopropenylcyclopentane, 
OHMp-PTT 

CH2:CMe-CH<^  i“2,  b.  p.  141— 143°/757  mm.,  T)f  0  8006, 

C-/XI2  tyJnLg 

wD  1*4455.  These  two  hydrocarbons  are  interconvertible,  (1)  into  (2) 
partly  by  addition  of  hydrogen  bromide  and  its  removal  by  means  of 
aniline,  and  (2)  into  (1)  completely  by  addition  of  hydrogen  bromide 
and  (treatment  with  alcoholic  potassium  hydroxide.  Reduction  of 
either  hydrocarbon  by  Sabatier  and  Senderens’  method  yields 

CHMe*CH9v  „  , 

L-met/iyl-2-isopropylcyclopentane,  Qjjp  fi  qjj  J>(JH2,  b.  p.  142*5  / 

759  mm.,  DJ5  0*7833,  Dg°  0*7792,  ri*  1*4279.  2 

The  interaction  of  styryl  methyl  ketone  and  hydrazine  gives 

5-phenyl-Z-methylpyrazoline,  ^ _ ^>CH2,  which  is  a  colourless 

liquid,  b.  p.  180°/32  mm,,  D®  1*0669,  wD  1*5956;  its  hydrochloride , 
C10H12N2,HC1,  was  prepared.  When  heated  with  potassium  hydroxide 
and  platinised  porcelain,  the  pyrazoline  base  is  converted  into  2 -phenyl- 

\-methylcyc\opropane,  b.  p.  186°/743  mm.,  186*3°/ 


747  mm.,  186*5°/749  mm.,  D20  0*9198,  1*5208.  The  action  of 

hydrobromic  acid  on  this  hydrocarbon  gives  a-bromoisobutylbenzene, 
CgHg’CHBr’CHMeg,  a  colourless  liquid,  b.  p.  135 — 137°/37  mm., 
Djf  1*2609,  nD  1*5414,  and  this,  when  distilled  with  quinoline, 
yields  isobutenylbenzene,  the  nitrosite  of  which  has  m.  p.  122°. 

T.  H.  P. 


ORGANIC  CHEMISTRY. 


i.  759 


Preparation  of  jo-Nitroacetoacetanilide.  Farbwerke  vorm. 
Meister,  Lucius  &,  Pruning  (D.R.-P.  246382). — p- Nitroacetoacetanilide , 
yellow  leaflets,  ml  p.  124°,  crystallising  from  water,  is  prepared  by 
dissolving  aeetoacetanilide  (177  grams)  in  350  c.c.  of  concentrated 
sulphuric  acid  at  0°,  slowly  adding  250  grams  of  nitric  acid,  and  mean¬ 
while  maintaining  the  temperature  below  3°;  on  reduction  it  furnishes 
] p-aminoacetoacetanilide .  F.  M.  G.  M. 

Decomposition ofDiphenylnitrosoamineby Heat.  Marqueyrol 
and  D.  Florentin  (Bull.  Soc.  chirti .,  1912,  [iv],  11,  804 — 805). — The 
authors  confirm  Wieland’s  observation  (Abstr.,  1911,  i,  569)  that 
diphenylnitrosoamine  is  decomposed  by  heat,  giving  a  quantitative  yield 
of  nitric  oxide.  The  decomposition  takes  place  at  40°  under  reduced 
pressure,  but  soon  slackens  unless  the  nitric  oxide  is  removed  as  it 
forms.  Heating  the  nitrosoamine  in  an  oil-bath  at  180 — 190°  is  a 
convenient  method  of  preparing  nearly  pure  nitric  oxide.  T.  A.  H. 

Preparation  of  Organic  Compounds  containing  Sulphur. 
Knoll  &  Co.  (D.R.-P.  247186). — The  compounds  obtained  by  fusing 
organic  substances  with  sulphur  are  (with  the  exception  of  diphenyl- 
amine  derivatives)  obtained  in  a  more  satisfactory  manner  if  the 
operation  is  carried  out  in  the  presence  of  iodine. 

The  following  compounds  have  been  prepared  (1)  from  equal  parts 
of  sulphur  and  phenanthraquinone  at  240 — 260°  with  about  1% 
of  iodine ;  (2)  the  same  with  anthraquinone ;  and  (3)  with  quini- 
zarin. 

(4)  From  aminoanthraquinone  (1  part),  sulphur  (3  parts)  and  1%  of 
iodine  at  260°. 

(5)  /LNaphthylamine  (286  parts),  sulphur  (64  parts),  with  1 — 2%  of 
iodine  at  200°  during  two  and  a-half  hours,  furnished  a  quantitative 
yield  of  thio-fifi-dinaphthylamine,  m.  p.  236°. 

(6)  a-Naphthylamine  (143  parts),  aniline  (93  parts),  sulphur 

(32  parts),  with  1 — 2%  of  iodine  at  200°  yielded  thiophenyl-a-naphthyl- 
amine,  m.  p.  137°,  whilst  (7)  /3-naphthol  under  the  same  conditions 
furnished  t/iiophenyl-ft-naphthylamine,  m.  p.  176°.  F.  M.  G.  M. 

a-Phenyl-mono-  and  -di-benzylethylamines.  Knut  Parck 
(J.  pr.  Chem.,  1912,  [ii],  86,  284 — 288). — a-Phenyl-N -benzyl  ethyl  amine,, 
CHMePh*ISrH*C7H7,  obtained  in  the  form  of  its  hydrochloride ,  short 
prisms,  m.  p.  184°,  by  heating  molecular  proportions  of  a-phenyl- 
ethylamine  and  benzyl  chloride  on  the  water-bath,  is  a  colourless  liquid, 
b.  p.  171°/15  mm.,  D20  1*009,  and  forms  a  nitrate,  lustrous,  silky 
needles,  m.  p.  124°,  a  hydrogen  sulphate,  C15Hl7N,H2S04,  m.  p.  166°, 
and  a  hydrogen  oxalate,  crystallising  in  small  plates,  m.  p.  193° ;  the 
acetate  and  hydrogen  racemate  are  also  mentioned. 

It  is  accompanied  by  a  small  amount  of  a-phenyl-HS-dibenzylethyl- 
amine,  CHMePh*N(C-H7)2,  which  forms  long,  slender  needles,  m.  p. 
58°,  and  yields  a  hydrochloride,  crystallising  in  small  plates,  m.  p.  196°. 

The  resolution  of  the  monobenzyl  compound  into  its  optically  active 
components  has  been  accomplished  by  the  crystallisation  of  its  hydrogen 
d-tartrate  from  water. 
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The  hydrogen  d-tartrate  of  the  Z-base,  C19H2306N,3H20,  is  the  less 
soluble,  and  separates  in  long,  efflorescent  prisms,  m.  p.  72°,  from 
which  1  -a-phenylAA-benzylethylamine  is  obtained,  having  b.  p.  171®/ 
15  mm.,  and  [a]^0  —39 -7°. 

The  optically  active  monobenzyl  compounds  are  most  readily  pre¬ 
pared  by  heating  the  active  a-phenylethylamines  with  benzyl  chloride, 
small  amounts  of  the  active  a-phenyldibenzylethylamines  being 
produced  simultaneously ;  thus  cZ-a-phenylethylamine  is  converted 
into  d-a-phenylAA-benzylethylamine,  which  has  [a]^  -h  39*9°.  The  salts  of 
the  active  monobenzyl  compounds  resemble  those  of  the  inactive  base ; 
the  hydrochloride  has  m.  p.  177°  ;  the  nitrate,  m.  p.  113°.  The  hydrogen 
d-tartrate  of  the  d-base  crystallises  with  2H20  in  triangular  plates, 
m.  p.  62°. 

1  -a.-Phenyl-WiA-dibenzylethylamine  has  [a] I,0  —  9 7 ‘7°  in  alcoholic 
solution;  the  d -isomeride,  [a]u  +99‘3°;  both  forms  have  m.  p,  74°, 
and  yield  hydrochlorides,  m.  p.  197°.  F.  B. 

Action  of  Tribromophenol  and  ;»-Bromophenol  on  Toluene 
in  the  Presence  of  Aluminium  Chloride.  Moritz  Kohn  and 
Friedrich  Bum  (. Monatsh .,  1912,  32,  923-^-928). — It  has  already 
been  shown  (Kohn  and  Muller,  Abstr.,  1909,  i,  567)  that  in  the  action 
of  tribromophenol  on  benzene  in  the  presence  of  aluminium  chloride  a 
transference  of  bromine  occurs  from  the  tribromophenol  to  the  hydro¬ 
carbon  producing  phenol  and  bromobenzene. 

The  interaction  of  tribromophenol,  toluene,  and  aluminium  chloride 
on  the  water-bath  produces  phenol  and  m-bromotoluene,  the  identity 
of  which  was  proved  by  oxidation  to  m-bromobenzoic  acid.  At  higher 
temperatures  (130 — 140°)  a  fair  amount  of  phenol  is  still  obtained, 
but  the  yield  of  bromotoluene  is  meagre,  much  resinous  matter  being 
formed. 

If  in  the  above  reaction  the  tribromophenol  is  replaced  by  j9-bromo- 
phenol,  m-bromotoluene  and  phenol  are  obtained.  D.  F.  T. 

Preparation  of  Neutral  Phosphoric  Acid  Esters  of  Phenols 
and  Naphthols  with  Their  Homologues  and  Derivatives. 
Actien-Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  246871. 
Compare  Abstr.,  1883,  1108  ;  1894,  i,  578). — The  neutral  esters 
of  phosphoric  acid  can  be  obtained  in  quantitative  yield  when 
anhydrous  alkali  phenoxides  or  naphthoxides  are  treated  with 
phosphoryl  chloride  in  the  presence  of  an  indifferent  anhydrous 
solvent.  The  following  compounds  are  described  :  the  tri-o-tolyl  ester ; 
the  tri-a-naphthyl  ester,  m.  p.  148 — 149°  (Autenrieth,  Abstr.,  1898,  i, 
14,  gives  145°);  the  triphenyl  ester;  the  tri-p-elilorophenyl  ester, 
m.  p.  112°  (Zoc.  cit.,  gives  99 — 100°),  and  the  tri-l-chloro-2-naphthyl 
ester.  F.  M.  G.  M. 

Bromo-  and  Chloro-guaiacols.  Temistocle  Jona  (Atti  R.  Accad. 
Lincei,  1912,  [v],  21,  ii,  202 — 208). — 5-Bromoguaiacol, 

OH*C6H3Br*OMe  [OH  :  OMe  :  Br  =  1  :  2  : 5], 
obtained  from  5-aminoguaiacol  (Jona  and  Pozzi,  Abstr.,  1911,  i,  854), 
forms  white  crystals,  m.  p.  62 — 65°,  and  gives  a  bluish-green  coloration 
with  ferric  chloride.  5-Bronio-l-benzoylguaiacol,  C14Hn03Br,  forms 
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white  needles,  m.  p.  73 — 75°.  5-Bromo-l-acetylguaiacol ,  C9H903Br, 
separates  in  white  leaflets,  m.  p.  63 — 65°.  5-Bromoguaiacol  ethyl  ether , 
C9H1102Br,  crystallises  in  slender,  white  needles,  m.  p.  58 — 60*5°. 

5 -Bromoveratrole,  C8H902Br,  forms  a  straw-yellow  liquid,  heavier  than 
water,  b.  p.  239 — 242 °/55  mm.  5-Bro mo- 1  -ethylcarbonaloguaiacol, 

C10HnO4Br, 

crystallises  in  slender,  silky  needles,  m.  p.  46 — 49°.  o-Nitrovanillic  acid, 
identical  with  that  obtained  by  Tiemann  and  Matsmoto  (Abstr.,  1876, 
ii,  524),  may  be  prepared,  along  with  several  other  products  not  yet 
investigated,  by  oxidising  o-nitrovanillin  (compare  Pschorr  and 
Sumuleanu,  Abstr.,  1900,  i,  178).  3 -Aminoguctiacol,  C7H902N,  obtained 
by  reducing  o-nitrovanillic  acid,  forms  straw-yellow  needles,  m.  p. 
97 — 100°,  and  3 -acetaminoguaicicol,  C9H1103N,  white  crystals,  m.  p. 
120 — 122°.  3 -Chloroguaiacoly  C7H702C1,  forms  white  leaflets,  m.  p. 

31 '5 — 33°,  and,  in  aqueous  alcoholic  solution,  gives  a  greenish  colora¬ 
tion  with  ferric  chloride.  3-Chloro-\-benzoylguaiacol,  C14H1103C1, 
forms  white  needles,  m.  p.  36*5 — 38°,  whilst  3-chloro-l-acetylguaiacol, 
C9H903C1,  is  a  colourless  liquid,  b.  p.  179 — 181°/55  mm.  (corr.). 
3-Chloroguaiacol  ethyl  ether ,  C9H1102C1,  is  a  colourless  liquid,  b.  p. 
162 — 165°/55  mm.  (corr.).  T.  H.  P. 

Aceteins  of  Phenol.  Ettore  Vassallo  ( Gazzetta ,  1912,  42,  ii, 
237 — 243). — Condensation  of  phenol  with  acetic  anhydride  in  presence 
of  sulphuric  acid  yields  a  product  different  from  that  obtained  by 
Basinski  (Abstr.,  1882,  1288)  in  presence  of  zinc  chloride,  namely, 
diphenoxymethylcarbinol,  OH*CMe(OPh)2,  which  forms  a  red,  flocculent 
precipitate,  m.  p.  about  228 — 232°.  The  same  compound  is  obtained, 
but  in  diminished  yield,  when  acetic  acid  is  used  in  place  of  the 
anhydride.  It  acts  as  an  indicator  and  yields  the  acetyl  derivative, 
C14Hi303’0Ac,  m.  p.  about  133°. 

The  mechanism  of  the  action  of  acetic  anhydride  on  phenol  is  quite 
comparable  with  that  of  phthalic  anhydride  (compare  Oddo  and 
Vassallo,  this  vol.,  i,  792).  The  only  difference  is  that,  with  open- 
chain  anhydrides,  the  acid  generated  separates  and  the  carbinol  function 
of  the  molecule  is  preserved,  whilst  with  cyclic  anhydrides  the  carboxyl 
and  hydroxyl,  becoming  united  to  the  same  molecule  at  a  favourable 
distance  apart,  react  to  form  a  closed  lactonic  ring.  T.  H.  P. 

Di-jo-hydroxydiphenylisopentane.  A.  Ivanoff  (J.  Russ.  Phys. 
Chem.  Soc.,  1912,  44,  907 — 909). — Dip-hydroxy  diphenylisopentane, 
CHMe2,OH2‘CH(C6H4*OH)2,  prepared  by  the  condensation  of  phenol 
with  isovaleraldehyde  (compare  Lunjak,  Abstr.,  1908,  i,  416)  in 
presence  of  a  small  proportion  of  hydrochloric  acid,  crystallises  in 
needles,  m.  p.  154°.  The  dibenzoyl  derivative,  C31H2804,  m.  p.  146°, 
and  the  dimethyl  ether,  C19H2402,  b.  p.  230 — 230*5°/ll  mm.,  D£  1*0629, 
1*0506,  D2  1'0627,  JDf  1*0487,  were  prepared;  oxidation  of  the 
latter  compound  by  means  of  chromium  trioxide  yields  the  dimethyl 
ether  of  di-jo-hydroxybenzophenone  and  anisic  acid.  T.  H.  P. 

Two  Forms  of  Decabydro-/?-naphthol :  Peculiar  Case  of 
Stereoisomerism.  Luigi  Mascarelli  and  Giacomo  Kecusani 
(6azzettay  1912,  42,  ii,  35 — 41). — For  decahydro-/3-naphthol,  Leroux 
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(Abstr.,  1905)  i,  278)  gave  m.  p.  75°  and  b.  p.  238°,  whilst  Ipatieff 
( Ber 1907.  40,  1281)  gave  m.  p.  99 — 100°  and  b.  p.  242 — 244°. 

On  purifying  a  specimen  of  the  compound  supplied  to  them  by 
Ipatieff,  the  authors  found  it  to  consist  of  a  mixture  of  the  two 
forms,  which  possess  similar  properties  and  are  evidently  the  racemic 
modifications  corresponding  with  two  pairs  of  optical  isomerides.  The 
complete  hydrogenation  of  /S-naphthol  renders  the  carbon  atoms  in 
the  2-,  9-,  and  10-positions  asymmetric,  and  as  the  last  two  of  these 
form  part  of  two  different  nuclei,  theory  would  indicate  the  possible 
existence  of  two  pairs  of  enantiomorphous  compounds  (compare 
Piccinini,  Abstr.,  1900,  i,  249  ;  Aschan,  Abstr.,  1901,  i,  477,  and 
Skraup,  Abstr.,  1903,  ii,  67).  T.  H.  P. 

Phenyldesoxyn  of  Dextrose.  Alexander  M.  Nastukoff  and 
I.  I.  Kotukoff  ( J .  Russ.  Phys.  Chem.  Soc.,  1912,  44,  1152 — 1163. 
Compare  Abstr.,  1907,  i,  413). — Oxidation  of  the  /^-phenyldesoxyn  of 
dextrose  in  glacial  acetic  acid  solution  by  means  of  nitric  acid  yields 
50%  of  a  bright  yellow,  insoluble  nitro-produet,  which  was  not  ex¬ 
amined  further,  together  with  o-nitrobenzoic  and  3 : 5-  and  2  : 4- 
dinitrobenzoic  acids. 

When  reduced  with  zinc  and  acetic  acid,  the  /^-phenyldesoxyn 
yields  a  product  which  agrees  in  elementary  composition  and  chemical 
properties  with  the  original  compound,  but  is  of  a  purer  yellow 
colour  and  contains  no  sulphur.  In  order  to  distinguish  this  product 
from  the  sulphur-free  /3-phenyldesoxyn  (Abstr.,  1907,  i,  413),  the 
authors  term  it  simply  desoxyn. 

Two  formulae  are  suggested  for  desoxyn:  (1)  C6H702Ph3,  repre¬ 
senting  the  anhydride  of  dextrose,  in  which  three  hydroxyl  groups 
are  replaced  by  phenyl  groups;  this  is  termed  the  “  hydroxylic  ” 

O  O 

formula.  (2)  C6H602Ph2  or  /\  /\  , 

•CPh2*CH - CH-CH - CH-CH2- 

according  to  which  the  formation  of  desoxyn  would  be  represented  by 
the  equation  :  C6H10O5  +  2C6HG  -  3H20  =  C18H1602 ;  this  formula  is 
termed  the  “  ketonic/’  The  results  of  analysis  of  phenyldesoxyn  and 
also  the  proportion  of  benzoic  acid  formed  on  oxidation  with  per¬ 
manganate  indicate  the  ketonic  formula  to  be  the  more  probable. 
Determinations  of  the  molecular  weight  of  phenyldesoxyn  in 

freezing  phenol  and  in  boiling  chloroform  give  unsatisfactory 

results,  the  values  obtained  varying  almost  proportionally  with  the 
concentration. 

The  principal  soluble  product  formed  simultaneously  with  phenyl¬ 
desoxyn  is  found  to  be  benzenesulphonic  acid. 

When  phenyldesoxyn  is  subjected  to  prolonged  shaking  with  con¬ 
centrated  sulphuric  acid,  it  is  converted  into  a  product  soluble  in 
water.  This  is  termed  sulphodesoxynic  acid  of  dextrose,  and  its 
formula  is  either  (06H702)2(C6H5)3(C6H4,S0gH)3  or 
(C6H5-C0H6O2-C6H4-SO3H)3, 

the  latter  appearing  to  be  the  more  probable.  T.  H.  P. 

Sulphur  Aryl  Chlorides  [Aryl  Chloro thiols].  Theodor  Zincke 
(Annalen,  1912,  391,  55 — 56). — The  term  sulphur  aryl  chloride  is 
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used  by  the  author  to  denote  substances  of  the  type  ArSCl  [aryl 
chloro thiols].  Such  are  produced  by  the  action  of  chlorine  on  aromatic 
mercaptans  or  their  disulphides.  They  are  also  obtained  by  the 
chlorination  of  aryl  benzyl  sulphides,  the  benzyl  group  being 
eliminated  in  the  form  of  benzylidene  chloride. 

The  corresponding  hydroxides,  ArS‘OH,  have  not  been  obtained, 
but  anhydrides,  ArS'O'SAr,  and  esters,  ArS*OR,  have  been  prepared. 

0.  s. 

Sulphur  o-Nitrophenyl  Chloride  [o-Nitrochlorothiolbenzene] 
and  its  Transformation  Products.  Theodor  Zincke  and  Fr. 
Farr  ( Annalen ,  1912,  391,  57 — 88). — o-Nitrochlorothiolbenzene , 

N02-C8H4-SC1, 

m.  p.  75°,  yellow  needles,  is  readily  obtained  in  more  than  90%  yield 
by  repeatedly  saturating  a  suspension  of  finely  divided  oo'-dinitro- 
diphenyl  disulphide  in  carbon  tetrachloride  with  chlorine  in  the 
absence  of  moisture,  until  the  disulphide  has  disappeared.  The 
substance  is  stable  and  extremely  reactive,  behaving  like  an  acid 
chloride  in  some  cases,  and  like  a  diazo-compound  towards  phenols 
and  some  aromatic  amines.  In  hot  glacial  acetic  acid,  it  is  converted 
by  nitric  acid  (D  1*4)  into  a  mixture  of  o-nitrobenzenesulphonic  acid 
and  its  chloride.  Methyl  or  ethyl  alcohol  in  the  cold  converts  the 
substance  into  oo'-dinitrodiphenyl  disulphide  and  oo'-dinitrodiphenyl 
disulphoxide,  and  at  the  b.  p.  into  the  disulphide  and  the  sulphinic 
acid.  When  boiled  with  dilute  methyl  alcohol,  o-nitrochlorothiol- 
benzene  undergoes  complicated  changes,  and  yields  the  disulphide,  the 
sulphinic  acid,  o-nitrobenzenesulphonic  acid,  and  aniline-o-sulphonic 
acid.  In  glacial  acetic  acid,  o-nitrochlorothiolbenzene  is  converted 
into  o-nitrophenyl  thiocyanate  by  potassium  cyanide. 

o -Nitrobromothiolhenzene,  N02*C6H4*SBr,  m.  p.  85°,  obtained  in  a 
similar  manner  as  the  chloro-derivative,  forms  long,  golden  needles. 

o -Nitrothiophenyl  oxide,  0(S*C6H4,N02)2>  prepared  by  shaking 
o-nitrochlorothiolbenzene  with  water  for  several  hours,  crystallises  in 
yellow  plates,  blackens  at  92 — 93°,  and  explodes  ;  in  a  capillary  tube, 
explosion  does  not  occur,  the  blackening  at  92 — 93°  being  followed  by 
fusion  above  180°.  The  oxide  is  reconverted  into  o-nitrochlorothiol¬ 
benzene  by  concentrated  hydrochloric  acid  or  phosphorus  pentachloride. 
It  dissolves  in  alkalis  or  aqueous  ammonia  with  a  deep  blue  colour 
(probably  due  to  a  salt  of  the  hydroxide,  N02'C6H4,S*0H) ;  the  colour 
soon  disappears,  and  the  disulphide  and  the  sulphinic  acid  are 
obtained. 

Esters  of  o-nitrophenylsulphinous  acid,  N02*C8H4*S*0R,  are 
obtained  by  treating  a  cold  alcoholic  or  ethereal  solution  of  o-nitro¬ 
chlorothiolbenzene  with  the  sodium  alkyloxide.  They  are  reconverted 
into  the  chloride  by  concentrated  hydrochloric  acid,  and  are  decom¬ 
posed  by  alkalis,  yielding  the  disulphide  and  the  disulphoxide.  The 
methyl  ester,  m.  p.  54°,  yellow  plates  or  needles ;  ethyl  ester,  m.  p.  26°, 
yellow  needles,  and  phenyl  ester,  m.  p.  72°,  yellow  plates  or  needles, 
are  described. 

oo  - Dinitrodiphenyl  disulphoxide ,  02S2(06II4*N02)2,  m.  p.  142 — 143°, 
colourless  leaflets,  is  obtained,  together  with  the  disulphide,  by  decom- 
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posing  o-nitrochlorothiolbenzene  by  methyl  or  efcbyl  alcohol,  alkalis, 
potassium  or  sodium  acetate,  or  moist  silver  oxide.  o -Nitrophenyl- 
sulphinic  acid,  N02*C6H4*S02H,  m.  p.  124 0  (methyl  ester,  m.  p.  106°; 
ethyl  ester,  m.  p.  107°),  is  described. 

In  ethereal  solution,  o-nitrochlorothiolbenzene  behaves  like  an  acid 
chloride  towards  ammonia,  methylamine,  dimethylamine,  aniline,  and 
j9-toluidine,  yielding  substances  called  thiolamines.  o-Nitrophenyl- 
tliiolamine,  N02,C6H4*S*NH2,  m.  p.  124 — 125°  (decomp.),  yellow 
needles,  behaves  in  many  ways  like  a  primary  aromatic  amine.  It 
cannot  be  diazotised,  but  forms  an  acetyl  compound,  yellow  crystals, 
m.  p.  179°,  blackening  at  173 — 175 benzylidene  derivative,  m.  p.  159°, 
yellow  needles,  and  iso propylidene  derivative,  N02,CGH4,S*NICMe2, 
yellow  needles,  m.  p.  86°,  stable  to  alkalis  ;  it  yields  the  disulphide  and 
ammonium  iodide  when  heated  with  methyl  iodide,  is  reconverted 
into  o-nitrochlorothiolbenzene  by  concentrated  hydrochloric  acid,  and 
is  converted  by  boiling  dilute  hydrochloric  or  acetic  acid  into  oo '-dinitro- 
diphenyldithiolimine,  NH(S*C6H4,N02;2,  m.  p.  217°  (decomp.),  citron- 
yellow  powder  or  needles,  o -Nitrophenylthiolniethylamine, 
N02-CGH4-S-NHMe, 

m.  p.  36°,  forms  yellow,  glistening  needles  ;  the  methi /limine, 
NMe(S-C6H4-N02)2, 

yellow  crystals,  has  m.  p.  204 — 205°  (decomp.).  o -Nitrophenylthiol- 
dimethylamine,  N02 •  CGH 4 •  S •  N M e2,  m.  p.  63°,  forms  yellow  leaflets  or 
needles.  Corresponding  compounds ,  NO^^H^S'NHPh,  m.  p.  94°,  red 
crystals,  and  N02,CflH4*S’NH,C7H7,  in.  p.  133°,  yellow  leaflets  or 
needles,  obtained  from  aniline  and  jo-toluidine  respectively,  are 
described. 

Towards  a-  and  /3-naphthylamines,  however,  o-nitrochlorothiolbenzene 
behaves  like  a  diazo-chloride,  substitution  occurring  in  the  naphthalene 
nucleus.  In  cold  chloroform  or  ether  the  reactions  are  similar  to 
those  of  the  preceding  amines,  a-  and  (3 -naphthalides, 

no2-c6h4-s-nh-c10h7, 

m.  p.  129°  and  188°  respectively,  being  formed  ;  in  boiling  acetic  acid, 
however,  o-nitrochlorothiolbenzene  reacts  with  a-naphthylamine  to 
form  1  -aminonaphthyl  2  :  A-di-o-nitrophenyl  disulphide, 
NH2-C10H5(S*C6H4-NO2)2, 

m.  p.  194°,  brownish-red,  crystalline  powder  ( acetyl  compound,  m.  p. 
214 — 215°),  and  with  /3-naphthylamine  to  form  2 -aminonaphthyl  l-o- 
nitrophenyl  sulphide,  NH2*C10H6*S'CriIl4'NO2,  m.  p.  183 — 184°  ( acetyl 
derivative,  m.  p.  183 — 184°).  The  hydrochlorides  of  these  two  sub¬ 
stances  can  be  diazotised,  and  coupled  with  /3-naphthol  to  form  red 
dyes.  The  preceding  /3-naphthylamine  derivative  reacts  with  o-nitro¬ 
chlorothiolbenzene  in  boiling  benzene  to  form  a  compound, 

no2-c6h4-s*c10h6-nh*s-c6h4*no2, 

m.  p.  186 — 187°,  yellow,  crystalline  powder,  which  is  easily  decomposed 
into  its  generators  by  glacial  acetic  and  concentrated  hydrochloric 
acids,  o- Nitro-p  -dimethylaminodiphenyl  sulphide , 
N02-C6H4-S-C6H4-NMe2, 

m.  p.  187 — 188°,  dark  red  needles,  prepared  from  o-nitrochlorothiol¬ 
benzene  and  dimethylaniline  in  boiling  ether,  has  basic  properties ; 
the  hydrochloride  forms  canary-yellow  needles. 


ORGANIC  CHEMISTRY. 


i.  765 


An  ethereal  solution  of  o-nitroehlorothiolbenzene  reacts  like  a  diazo¬ 
chloride  towards  phenols ;  the  hydroxyl  group  is  unattacked,  and  sub¬ 
stitution  occurs  in  the  nucleus  ;  thus  phenol  yields  o-nitro  ^'-hydroxy- 
diphenyl  sulphide ,  N02*C6H4<S-06H4-0H,  m.  p.  130—131°,  yellow- 
crystals  (potassium  salt,  reddish-brown  needles;  acetyl  derivative,  m.  p. 
81 — 82°,  yellow  needles);  a-naphthol  yields  o -nitrophenyl-\ -hydroxy - 
naphthyl  sulphide,  NO2,C6H4*S*C10H(5*OH,  m.  p.  186°,  brick-red 
crystals  ( potassium  salt,  reddish-brown  leaflets  ;  acetyl  derivative,  in.  p. 
125 — 126°,  yellow  needles)  ;  /3-naphthol  yields  o-nitrophenyl-2-hydroxy- 
naphthyl  sulphide,  NO2*C6H4‘S*C10H6,OH,  m.  p.  179 — 180°,  yellow 
needles  ( potassium  salt,  reddish-brown  leaflets;  acetyl  derivative,  m.  p. 
101°,  citron-yellow  needles)  ;  resorcinol  yields  o-nitro-o  p -dihydroxy- 
diphenyl  sulphide,  NO./C6H4*S-C6H3(OH)2,  m.  p.  150—151°,  yellow 
crystals  (acetyl  derivative,  m.  p.  102 — 103°,  yellow  plates).  o-Nitro- 
phenyl  acetonyl  sulphide,  N02‘CcH4*S,CH2*C0Me,  m.  p.  81°,  obtained 
from  o-nitrochlorothiolbenzene  and  boiling  acetone,  crystallises  in 
yellow  needles  or  leaflets,  and  is  not  decomposed  by  concentrated 
hydrochloric  or  sulphuric  acid.  C.  S. 

Oxonium  Salts  of  Some  Hydroxyanthraquinone  Ethers. 
Otto  Fischer  and  Hugo  Ziegler  (J.  pr.  Chem.,  1912,  [ii],  86, 
297 — 305.  Compare  Abstr.,  1911,  i,  887). — 1  :  2  :  5-Trimethoxyanthra - 
quinone,  prepared  by  heating  the  potassium  salt  of  hydroxyanthrarufin 
with  methyl  sulphate  at  140°,  crystallises  in  golden-yellow  leaflets,  m,  p. 
203 — 204°.  On  treatment  with  hydrogen  bromide  in  benzene 
solution,  it  yields  an  unstable,  bluish-green  hydrobromide ;  the  zinci- 
bromide,  Cl7Hu05,HBr,ZnBr2,  is  obtained  as  a  reddish- violet  precipitate 
by  passing  hydrogen  bromide  into  a  suspension  of  the  trimethyl 
ether  in  benzene  to  which  a  small  amount  of  a  saturated  solution  of 
zinc  bromide  in  ethyl  acetate  has  been  added. 

1:2: 8-Trimethoxyanthraquinone,  obtained  in  a  similar  manner 
from  hydroxychrysazin,  crystallises  in  clusters  of  light  yellow  needles, 
m.  p.  157°,  and  forms  an  unstable  reddish-brown,  crystalline  hydro¬ 
bromide. 

1:4:5: 8-Tetrahydroxyanthraquinone  crystallises  from  boiling 
naphthalene  in  feather-like  aggregates  of  bronze-coloured  needles,  and 
yields  solutions  having  a  fiery-red  fluorescence ;  the  tetra-acetyl  deriv¬ 
ative  crystallises  in  light  yellow  needles  (decomp.  250°).  Its  difficultly 
soluble,  blue  potassium  salt  yields,  with  methyl  sulphate,  1  :  4  :  5  :  8- 
tetramethoxyanthraquinone,  which  crystallises  in  lustrous,  orange 
leaflets,  m.  p.  317°,  and  forms  a  very  unstable,  bluish-green  hydro¬ 
bromide  and  a  more  stable,  brownish-black  zincibromide, 
C18H1606,2HBr,ZnBr2. 

[With  Hans  Gross.] — When  heated  with  methyl  sulphate  at 
180 — 190°,  the  potassium  salt  of  anthrachrysone  (1  :  3  :  5  :  7-tetra- 
hydroxyanthraquinone)  yields  a  dimethyl  ether,  C1GH1206,  which 
crystallises  from  nitrobenzene  in  columns  of  a  golden-bronze  lustre, 
and  forms  a  disodium  salt,  long,  orange-red  needles,  and  a  diacetyl 
derivative,  long,  citron-yellow  needles,  m.  p.  256°.  It  is  accompanied 
by  a  small  amount  of  1:3:5:  7 -tetramethoxyanthraquinone,  crystal¬ 
lising  in  golden-yellow,  flat,  lancet-shaped  prisms,  m.  p.  294°.  The  last- 
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mentioned  compound  forms  a  perchlorate,  C18H1606,HC104,  which 
forms  long,  dark  red  needles,  and,  on  account  of  its  instability,  could 
not  be  isolated  in  a  pure  condition  ;  the  unstable,  dark  red  hydo  - 
bromide  and  dark  reddish-violet  zincibromide,  C18H1(,06,HBr,Zn  1 2, 
are  also  described.  F.  B. 


Synthesis  of  the  3:4: 5-Trimethoxyphenanthrene  obtained 
from  Morphenol.  Roland  Pschokr  ( Annalen ,  1912,  391, 
40 — 55). — By  proving  the  identity  of  3:4: 5-trimethoxyphenanthrene 
with  the  trimethyl  ether  obtained  from  morphenol,  the  author  has 
confirmed  Vongerichten’s  constitution  of  morphenol. 

[With  F.  Zeidler  and  F.  Dickhauser.]— m - Methoxybenzyl  alcohol, 
b.  p.  252°,  obtained  by  the  action  of  concentrated  alcoholic 
potassium  hydroxide  on  m-methoxybenzaldehyde,  is  converted  by 
phosphorus  trichloride  into  m -methoxybenzyl  chloride ,  b.  p.  124°/13  mm.  ; 
the  latter  is  converted  through  the  nitrile  into  va-methoxyphenylacetic 
acid,  m.  p.  67°.  This  acid  is  obtained  more  conveniently  by  heating 
m-methoxybenzaldehyde,  hippuric  acid,  and  anhydrous  sodium  acetate 
with  acetic  anhydride ;  the  resulting  lactone  of  a-benzoylamino- m- 
methoxycinnamic  acid,  m  p.  108°,  is  boiled  with  10%  sodium  hydroxide, 
treated  with  3%  hydrogen  peroxide,  and  acidified,  whereby  a  mixture 
of  m-methoxypheny  lace  tic  and  benzoic  acids  is  obtained,  which  is 
separated  by  the  fractional  distillation  of  their  esters  under  14  mm. 
pressure.  By  condensing  sodium  ?n-methoxyphenylacetate  and  2-nitro- 
3  : 4-dimethoxybenzaldehyde  in  acetic  anhydride  at  100°  for  three  days, 
2-nitro-S  :  A-dimethoxy-a-m-methoxy  phenyl  cinnamic  acid, 
N02-C6H2(0Me)2-CH:C(C02H)-C6H4-0Me, 
m.  p.  171°,  is  obtained.  The  corresponding  amino-acid,  m,  p.  153°, 
obtained  by  reduction  with  ferrous  sulphate  and  aqueous  ammonia  at 
93°,  is  converted  by  diazotisation  and  heating  into  a  mixture  of 
3:4:  b-trimethoxyphenanthrene-^-carboxylic  acid,  m.  p.  234 — 235°, 
prisms,  and  3:4:  7-lrimethoxyphenanthrene-9-carboxylic  acid,  m.  p.  214°, 
long  needles,  which  is  separated  mechanically.  That  the  former  is  the 
chief  product  is  interesting  in  connexion  with  the  phenomenon  of 
steric  hindrance. 

[With  O.  Treidel.] — The  following  compounds  have  been  prepared 
by  reactions  similar  to  the  preceding.  o-Nitro-a-o-bromophenylcinnamic 
acid,  obtained  from  sodium  o-bromophenylacetate  and  o-nitro- 
benzaldehyde,  has  m.  p.  163°  (corr.).  The  corresponding  amino-acid 
has  m.  p.  205°.  S-Bromophenanthrene-9 -carboxylic  acid,  m.  p.  295° 
(corr.),  prisms  ( ethyl  ester,  m.  p.  93°),  is  converted  by  zinc  dust  and 
boiling  sodium  hydroxide  into  pbenanthrene-9 -carboxylic  acid. 

[With  W.  Koch.] — When  heated  in  acetic  anhydride,  hippuric  acid, 
6-bromo-3-methoxybenzaldehyde,  and  sodium  acetate  yield  the  lactone, 
m.  p.  175°,  yellow  needles,  of  6-bromo-a-benzoylamino-3-methoxy- 
cinnamic  acid.  The  lactone  yields  the  corresponding  acid, 

Cl7Hl404NBr, 

decomp.  223°,  by  warming  with  dilute  sodium  hydroxide  and 
acidifying,  but  when  boiled  with  10%  sodium  hydroxide  it  is 
decomposed,  yielding  benzoic  acid,  Q-bromo-3-methoxyphenylpyruvic  acid, 
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0Me-C6H3Br-CH2'C0'C02H,  m.  p.  159—160°,  ammonia,  and 
p-bromo-m-tolyl  methyl  ether ,  b.  p.  108-5°/12  mm.  By  treating  its 
alkaline  solution  with  1*5%  hydrogen  peroxide  and  acidifying,  the 
substituted  pyruvic  acid  yields  6-bromo-Z-methoxyphenylacelic  acid, 
m.  p.  115°  Its  sodium  salt  and  2-nitro-3  :  4-dimethoxybenzaldehyde, 
condensed  in  acetic  anhydride,  yield  2-nitro-3  :  A-dimethoxy-a-Q-bromo-3- 
methoxyphenylcinnamic  acid, 

N02-C6H2(0Me)2-CH:C(C02H)-C6H3Br-0Me, 
decomp.  209 — 211°,  which  is  purified  through  the  ammonium  salt. 
The  corresponding  amino-acid,  m.  p.  200°,  yellow  leaflets,  yields 
8-bromo-3  :  4  :  5-trimethoxyphenanthrene-d-carboxylic  acid,  m.  p.  220°,  by 
the  usual  method.  3:4: 5-Trimethoxyphenanthrene-9-carboxylic  acid, 
m.  p.  234°,  obtained  by  the  prolonged  boiling  of  an  alkaline  solution 
of  the  preceding  acid  with  alcohol  and  copper-zinc  dust,  is  heated  with 
glacial  acetic  acid  at  210 — 220°  for  forty  hours,  whereby  3  :  4 : 5-tri- 
methoxyphenanthrene  is  obtained.  Its  picrate,  m.  p.  167°,  brownish-red 
needles  with  violet  reflex,  is  shown  by  direct  comparison  to  be 
identical  with  a  specimen  obtained  from  morphenol.  When  heated  at 
about  280°/15  mm.,  3:4:  5-trimethoxyphenanthrene-9-carboxylic  acid 
is  partly  converted  into  methyl  3:4: 5-trimethoxyphenanthrene-9- 
carboxylate,  which  is  isolated  as  the  picrate,  m.  p.  102°,  brick-red 
needles.  C.  S. 


Catalytic  Preparation  of  Phenolic  and  Diphenylene 
Oxides ;  Mixed  Oxides.  Paul  Sabatier  and  Alphonse  Mailhe 
(Compt.  rend.,  1912,  155,  260 — 262). — An  extension  of  the  study  of 
the  catalytic  action  of  thorium  oxide  on  phenols  (compare  Abstr., 
1910,  i,  294,  668,  669).  By  acting  on  a  mixture  of  phenols,  a  mixed 
ether  is  obtained,  together  with  a  certain  amount  of  each  simple  ether, 
and  in  some  cases  simple  or  mixed  oxides  of  the  type  of  diphenylene 
oxide.  Mixtures  of  phenol  with  each  of  the  three  cresols  furnish 
diphenyl  ether  and  the  respective  tolyl  ethers,  together  with  the  re¬ 
spective  phenyl  tolyl  ethers,  all  of  which  have  already  been  prepared 
by  a  different  method  by  Ullmann  and  Sponagel  (compare  Abstr.,  1907, 
i,  38).  Phenol  and  a-naphthol  yield  phenyl  ether  and  phenyl 
a-naphthyl  ether  (compare  Ullmann  and  Sponagel,  loc.  cit.).  Phenol 
and  /3-naphthol  yield,  in  addition  to  phenyl  ether,  three  distinct 
crystalline  compounds,  namely,  phenyl  /3-naphthyl  ether,  m.  p.  46° 
(compare  Ullmann  and  Sponagel,  loc.  cit.),  /3/3-dinaphthylene  oxide, 
m.  p.  157°  (compare  Walder,  Abstr.,  1883,  208),  and  phenylene- 


C  H 

fi-naphthylene  oxide,  I  6  *  ^O,  m.  p.  200°,  dissolving  in  sulphuric  acid 

Cio-Ue 

to  a  red  solution,  which  on  warming  becomes  first  colourless  and  then 
deep  violet,  changing  to  green  on  the  addition  of  water.  ^-Cresol  and 
a-naphthol  yield  p-tolyl  ether,  di-p-tolylene  oxide,  m.  p.  166°,  and 
a-naphthylene-p-tolylene  oxide,  m.  p.  155°.  p-Cresol  and  /3-naphthol 
yield  p-tolyl  ether,  /3/3-dinaphthylene  oxide,  (3ft-dinaphthyl  ether,  m.  p. 
105°,  and  fi-naphthylene-p-tolylene  oxide,  m.  p.  220°,  which  with 
sulphuric  acid  behaves  similarly  to  phenylene  /3-naphthylene  oxide. 


W.  G. 
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Preparation  of  Acetonechloroform  Acetylsalicylate  [o-Ace- 
toxybenzoate].  Richard  Wolffenstein  (D.R.-P.  246383). — The 
preparation  of  acetonechloroform  o-acetoxybenzoate  has  been  previously 
described  (this  vol.,  i,  556)  ;  it  is  now  found  that  the  chlorides  of  other 
acylated  o-hydroxy  ben  zoic  acids  can  be  employed,  and  that  the  tertiary 
base  (quinoline)  can  be  replaced  by  calcium  carbonate  in  this 
reaction.  F.  M.  G.  M. 


[Preparation  of  Derivatives  of  3-m-Aminophenylacetyl-5- 
formyldiaminobenzoic  Acid.]  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  246668). — When  3-m-aminophenylacetylamino- 
5 -formyl  amino  benzoic  acid  (annexed  formula)  is  diazotised,  coupled  with 

acetyl  -  m  -  phenylenediamine, 
and  the  aminoazo  -  compound 


C02H 


/\ 


COH-NH 


\/‘ 


NH„ 

"\ 


j — NH*CO*CH2<(/  carbonyl  chloride,  it  furnishes 

^ '  a  symmetrical  derivative  of 
carbamide ;  from  this  compound  the  formyl  group  is  eliminated  and  a 
base  obtained,  which  on  subsequent  diazotisation  and  combination  with 
phenylmethylpyrazolone  (and  other  allied  compounds)  furnishes 
colouring  matters. 

A  similar  reaction  with  m-nitrobenzoyl-2 : 6-tolylenediamine-4- 
sulphonic  acid  and  other  nitro-  and  sulphonic  derivatives  is  discussed 
in  the  original.  F.  M.  G.  M. 


Action  of  Heat  on  p-Sulphamido-o-toluic  Acid.  John  W. 
Nowell  ( Amer .  Chem.  J.,  1912,  48,  223 — 241). — It  is  found  that 
f>-sulphamido-o-toluic  acid,  unlike  ;p-sulphamidobenzoic  acid,  does  not 
form  any  amidine  compound  on  heating  (compare  Rouiller,  this  vol., 
i,  584  ;  Nakaseko,  i,  452) ;  this  is  attributed  to  the  effect  of  the 
methyl  group  in  the  ortho-position  to  the  carboxyl. 

j9-Sulphamido-o-toluic  acid,  NH2*S02"C6H3Me'C02H,  was  obtained 
from  o-toluidine-p-sulphonic  acid  by  the  stages  sulphotoluonitrile 
— cyanotolylsulphonyl  chloride,  S02Cl,C6H3Me'CN  (m.  p.  52‘5 — 53°) 
— >  sulphamidotoluonitrile  (m.  p.  159 — 160°) — sulphamidotoluic  acid. 
The  potassium,  ammonium  (m.  p.  169 — 172°),  ammonium  hydrogen 
(m.  p.  288 — 289°),  and  barium  hydrogen  salts  were  prepared.  No 
trace  of  amidine  compound  was  found  after  fusion  of  the  free  acid. 

On  treating  the  alcoholic  solution  of  the  potassium  salt  of  jo-sulpho- 
o-toluonitrile  with  hydrogen  chloride,  a  solution  of  p-sulpho-o-toluamide , 
S03H'C6H3Me*C0*NH2,  prismatic  crystals,  m.  p.  276 — 278°,  was 
obtained,  and  the  barium  salt  was  prepared. 

The  Sandmeyer  reaction  applied  to  2  : 6-dibromosulphanilic  acid  in 
the  hope  of  obtaining  2 : 6-dibromosulphobenzonitrile  produced  an 
acidic  substance,  yellow  needles  ;  barium  salt,  plates. 

By  treating  potassium  hydrogen  o-nitro-p-sulphobenzoate  successively 
with  phosphorus  pentachloride  and  ammonium  hydroxide,  p -sulphamido- 
o-nitrobenzamide,  needles,  m.  p.  226°,  was  obtained.  This  substance 
offers  great  resistance  to  hydrolysis.  D.  F.  T. 
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Reaction  between  Organ o-magnesium  Compounds  and 
Cinnamylidene  Esters.  IV.  Reactions  with  Methyl  a-Methyl- 
cinnamylideneacetate.  Marie  Reimer  and  Grace  Potter 
Reynolds  ( Amer .  Chem.  J.,  1912,  48,  206 — 223.  Compare  Reynolds, 
Abstr.,  1911,  i,  860;  Reimer  and  Reynolds,  Abstr.,  1908,  i,  988). — 
a-Cinnamylidenepropionic  acid,  CHPhICH*CHICMe,C02H,  prepared 
by  heating  at  160°  a  mixture  of  cinnamaldehyde  and  propionyl 
chloride  with  excess  of  sodium  propionate  (compare  Perkin,  Trans., 
1877,  406),  was  converted  into  its  methyl  ester,  m.  p.  91°. 

The  action  of  magnesium  phenyl  bromide  on  this  ester  produces 
a  mixture  of  two  ketones,  which  are  probably  the  racemates  of  stereo- 
isomeric  forms  of  fi-phenyl-y-benzylidene-a-methylbutyrophenone, 
CHPluCH-CHPh-CHMe-COPh ; 

the  form  of  lower  m.  p.  (85°),  colourless  needles,  is  converted  by  the 
action  of  potassium  hydroxide  or  hydrochloric  acid  on  its  alcoholic 
solution  into  the  other  isomeride,  needles,  m.  p.  112°. 

The  isomeride  of  higher  m.  p.  when  again  treated  with  magnesium 
phenyl  bromide  reacts  readily,  with  formation  of  aay-triphenyl- 
S-benzylidene- (3-methyl -n-butyl  alcohol, 

CHPh:CH-CHPh*CHMe-CPh2-OH, 
prisms,  m.  p.  150°,  the  structure  of  which  is  confirmed  by  oxidation 
with  potassium  permanganate  in  acetone  solution  to  benzoic  acid  and 
y-hydroxy-ayy-triphenyl-fi-methylbutyrolactone, 

CPh2-CHMe-CHPh-C02, 

needles,  m.  p.  187°.  The  chloroform  solution  of  the  ketone  also 
immediately  decolorises  bromine,  producing  the  dibromide, 
CHPhBr-CHBr-CHPh-CHMe-COPb, 
needles,  m.  p.  180°  (decomp.),  together  with  a  small  quantity  of 
another  substance  (probably  an  isomeride),  needles,  m.  p.  115°.  The 
ketone  is  also  oxidised  by  potassium  permanganate  in  acetone  solution, 
giving  benzoic  acid  and  (3-benzoyl-a-phenylbutyric  acid, 
COPh-CHMe-CHPh-C02H, 

needles,  m.  p.  131°  ;  the  methyl  ester,  plates,  m.  p.  105°,  when  prepared 
from  the  acid,  was  accompanied  by  a  small  quantity  of  a  second 
ester,  m.  p.  87°. 

The  readily  isomerising  form  of  phenylbenzylidenemethylbutyro- 
phenone  of  low  m.  p.  resists  the  action  of  magnesium  phenyl  bromide, 
but  reacts  with  bromine,  forming  the  same  additive  compound 
(m.  p.  180°)  as  its  isomeride  ;  the  formation  of  the  dibromide  is 
probably  preceded  by  the  conversion  of  the  ketone  into  the  form  of 
higher  m.  p.  On  oxidation  it  gives  a  benzoylphenylbutyric  acid 
(needles,  m.  p.  145°).  As' the  methyl  ester  of  this  acid  has  m.  p.  105°, 
it  is  suggested  that  the  ester  structurally  derived  from  the  isomeric 
acid  above  (from  the  ketone,  m.  p.  112°)  is  that  (m.  p.  87°)  obtained  in 
small  quantity,  and  that  the  ester,  m.  p.  105°,  was  formed  after 
previous  isomerisation  of  the  acid,  m.  p.  131°,  into  that  of  m.  p.  145°. 

Magnesium  benzyl  bromide  converts  methyl  a-metbylcinnamylidene- 
acetate  into  a£-diphenyl-fi-benzyl-y-methyl-Aaye-hexatriene, 
CHPh:CH-CH:CMe-0(OH2Ph):CHPb, 
needles,  m.  p.  117°,  which  potassium  permanganate  oxidises  into  benzoic 
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and  phenylacetic  acids.  The  above  product  from  the  Grignard  reaction  is 
accompanied  by  a  yellow  oil,  b.  p.  265°/20  mm.,  which  is  fi-benzyl- 
y-benzylidene-a-methylpropyl  benzyl  ketone, 

CHPh:CH-CH(CH2Ph)-CHMe-CO*CH2Ph  ; 
this  is  not  affected  by  magnesium  ethyl  bromide,  and  although  it 
reacts  with  bromine  no  solid  product  could  be  separated. 

The  action  of  magnesium  ethyl  bromide  on  methyl  a-methyl- 
cinnamylideneacetate  gives  a  mixture  of  substances  from  which 
S-benzylidene-fi-methyl-aa.-diethyl-8-crotonyl  alcohol, 
CHPh:CH-CH:CMe-CEt,2-OH, 

a  mobile,  yellow  liquid,  b.  p.  200°/20  mm.,  could  be  isolated  after 
boiling  with  alcoholic  potassium  hydroxide.  An  ester,  m.  p.  185°,  and 
an  acid ,  m.  p.  207°,  also  obtained  after  this  treatment  were  probably 
not  primary  products  of  the  Grignard  reaction.  D.  F.  T. 

[Preparation  of  4 :0-Dichloro~?n-tolylthiolacetic  Acid  and 
of  4-Chloro  3 : 6-dimethyl-l-phenylthiolacetic  Acid.]  Kalle 
&  Co.  (D.R.-P.  246265.  Compare  this  vol.,  i,  557). — The  conversion 
of  i/f-cumylthiolacetic  acid  into  a  dye  by  the  action  of  fuming  sulphuric 
acid  has  previously  been  described  ;  it  is  now  found  that  if  the  methyl 
groups  in  this  compound  are  replaced  by  chlorine,  variations  in  colour 
are  produced. 

4  :  3-Dichloro-m-tolylthiolacetic  acid  and  i-chloro-3  : 3-dimethyl- 
phenylthiolacetic  acid  are  readily  prepared  from  the  corresponding  bases 
by  diazotisation,  xanthogenation,  hydrolysis,  and  subsequent  com¬ 
bination  with  chloroacetic  acid ;  they  form  brownish-white  powders, 
which  may  be  crystallised  from  water.  F.  M.  G.  M. 

Derivatives  of  Diphenyl.  B.  F.  Fortinsky  (J.  Russ.  Phys.  Chem. 
Soc.,  1912,  44,  781 — 787). — The  author  describes  preliminary  attempts 
to  prepare  an  indigotin  derivative  with  a  hydrogen  atom  of  the  benzene 
nucleus  replaced  by  phenyl,  the  method  employed  by  Blank 
(Abstr.,  1898,  i,  589)  being  applied  to  the  aminodiphenyls  as  starting 
products. 

o-  and  p-Aminodiphenyls  have  the  same  m.  p.,  49°,  the  benzoyl 
derivatives  melting  respectively  at  88°  and  229 — 229 ’5°. 

Ethyl  p-phenylanilinomalonate,  C6H4Ph*NH'CH(C02Et)2,  prepared 
by  the  interaction  of  p-aminodiphenyl  (2  mols.)  and  ethyl  bromo- 
malonate  (1  mol.),  forms  colourless,  acicular  crystals,  m.  p.  59  5 — 60°. 
Attempts  to  prepare  the  corresponding  indoxylic  ester, 

06HsPh<^5>CH'C02Et, 

by  heating  this  compound  at  200 — 210°  did  not  give  a  pure  product. 

T.  H.  P. 

Benzylpyruvic  Acid.  J.  Bougault  ( Conipt .  rend.,  1912,  155, 
477 — 480). — Fittig’s  method  for  the  preparation  of  this  acid  (Abstr., 
1898,  i,  196)  has  been  improved  by  treating  a-hydroxy-y-phenyl- 
crotonamide,  instead  of  the  corresponding  acid,  with  alkalis.  The 
products  of  condensation  of  the  acid  with  itself  and  with  acetone  are 
described. 
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In  the  alkaline  hydrolysis  of  the  amide,  benzyl  pyruvic  acid  is  the 
chief  product,  but  two  other  substances  are  formed.  The  first  of  these 
is  a  monobasic  acid ,  C20Hl7O3N,  m.  p.  298°,  very  soluble  in  chloroform, 
sparingly  soluble  in  ether,  and  giving  alkali  salts  soluble  in  hot  water. 
The  second  is  a  dibasic  acid ,  (Cl0H10Os)2,l'5H2O,  which  melts  at 
100 — 105°,  is  dehydrated  to  a  transparent  mass,  and  then  re-melts  at 
165°  (approx,  decomp.).  It  is  readily  soluble  in  ether  or  alcohol,  but 
insoluble  in  chloroform. 


Benzylpyruvic  acid  in  presence  of  cold  sodium  hydroxide  solution 
undergoes  aldol-condensation,  forming  the  dibasic  acid , 

CH2Ph*CH2*C(CH2Ph*CH,C0*C02H)(0H)*C02H, 
m.  p.  168 — 169°  (decomp.),  soluble  in  ether,  but  not  in  chloroform,  and 
which  is  hydrolysed  by  boiling  dilute  sodium  hydroxide  solution  to 
benzylpyruvic  acid,  and  with  boiling  dilute  acid  forms  the  lactone, , 

CH2Ph-CH2-C - <T  _  liao  .  , .  .  ,  ,  ,  ., 

i  ^>00,  m.  p.  118  ,  very  soluble  in  alcohol  or  ether, 
CxigPh  •  Cxi  •  (JO 

but  insoluble  in  light  petroleum. 

Benzylpyruvic  acid  condenses  with  acetone  to  form  two  products. 
The  first,  CH2Ph-CH2-C(CH2*C0Me)(0H)-C02H,H20,  m.  p.  61°  or 
98°  (anhydrous),  is  hydrolysed  by  hot  dilute  alkalis  to  several 
products,  including  benzylpyruvic  acid,  and  is  dehydrated  by  hydro¬ 
chloric  acid,  forming  a  new  acid,  C13HJ403,  m.  p.  95°.  The  second 
product, 

C02H-C(0H)(CH2-CH2Ph)-CH2-C0-CH2-C(0H)(CH2*CH2Ph)-C02H, 
m.  p.  178°,  is  soluble  in  alcohol,  but  insoluble  in  chloroform,  and  yields 
with  hydrochloric  acid  two  dehydration  products,  the  one,  C23H20O4, 
m.  p.  124°,  being  neutral  and  probably  an  anhydride  or  a  dilactone, 
and  the  other  a  dibasic  acid,  m.  p.  146°,  sparingly  soluble  in  ether. 

T.  A.  H. 


Esterification  of  Unsym metrical  Di-  and  Poly-basic  Acids. 
XXVII.  Acid  Esters  of  Nitrohemipinic  Acid.  Rudolf 
Wegscheider  and  Noe  L.  Muller  ( Monatsh .,  1912,  34,  899 — 910. 
Compare  this  vol.,  i,  464). — ft  is  now  found  that  of  the  three 
supposed  isomeric  acid  esters  of  nitrohemipinic  acid,  that  of  m.  p. 
115 — 117°  is  in  reality  an  eutectic  mixture  of  the  other  two  (compare 
Wegscheider  and  von  Rusnov,  Abstr.,  1908,  i,  793).  This  is  proved 
by  the  possibility  of  extracting  the  2-metbyl  ester  compound  (m.  p. 
140 — 142°)  from  the  compound  of  lower  m.  p.  with  water,  and  also  by 
the  fact  that  a  mixture  of  this  ester  with  the  1 -methyl  ester  compound 
(m.  p.  147 — 149°)  in  the  proportion  2:3  forms  an  eutectic  mixture, 
m.  p.  115—116°. 

Nitrohemipinic  acid,  1-methyl  hydrogen  nitrohemipinate,  and 
2-methyl  hydrogen  nitrohemipinate  have  electrical  conductivities, 
K  1’986  (for  dissociation  of  the  first  hydrogen  atom),  1’28,  and 
1’47  respectively.  Calculation  from  the  last  two  numbers  as  to  the 
conductivity  of  such  a  mixture  as  that  suspected  in  the  compound  of 
low  m.  p.  gives  a  result  in  good  agreement  with  the  experimental. 

In  one  experiment  indications  of  a  labile  form  (m.  p.  128°)  of 
the  2-methyl  ester  were  observed.  D.  F.  T. 
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Induced  Molecular  Asymmetry  in  Unsaturated  Compounds. 
Emil  Erlenmayer  and  G.  Hilgendorff  ( Biochem .  Zeitsch.,  1912,  43, 
445 — 452). — By  the  reduction  of  optically  active  phenylbromolactic 
acid  with  zinc  in  the  presence  of  alcohol,  one  molecule  of  active 
phenyl-lactic  acid  and  one  of  inactive  cinnamic  acid  are  formed 
according  to  the  equation :  2CHPh(0H)*CHBr,C02H  +  2H2  = 
CHPh:CH-C02H  +  CHPh(0H)-CH2-C02H.  In  spite  of  the  fact  that 
an  inactive  cinnamic  acid  is  isolated,  the  alcoholic  solution  in  which 
the  reaction  is  carried  out  shows  no  diminution  (in  fact,  a  slight 
increase)  in  optical  activity  after  the  reduction.  As  explanation  of 
this  fact,  it  is  assumed  that  the  active  phenyl-lactic  acid  can  induce 
an  optical  activity  in  the  cinnamic  acid,  which  becomes,  however, 
racemised  during  the  subsequent  process  of  isolation.  In  support  of 
this  explanation,  it  is  shown  that  when  equimolecular  proportions  of 
inactive  storax  cinnamic  acid  and  active  phenyl-lactic  acid  are  warmed 
in  alcoholic  solution  with  zinc  oxide  or  zinc  bromide,  the  optical 
activity  is  doubled.  If  bromine  is  added  to  such  an  alcoholic  mixture 
of  the  zinc  salts,  the  cinnamic  acid  is  converted  into  the  dibromide, 
and  it  was  found  that  if  bromine  is  added  to  the  mixture  of  the 
zinc  salts  of  dphenyl-lactic  acid  and  cinnamic  acid,  obtained  in 
the  way  described,  a  Z-dibromoeinnamic  acid  can  be  isolated.  If 
the  Z-lactic  acid  is  employed  instead  of  the  d- acid,  a  ef-dibromo- 
cinnamic  acid  is  obtained.  The  authors  contend  that  the  formation 
of  bromo-derivatives  of  opposite  optical  activity  to  the  lactic  acids 
employed  is  consistent  with  their  former  results.  S.  B.  S. 

Preparation  of  Amides,  Carbamides,  or  Esters  of  Cinnamic 
Acids  containing  Iodine  in  the  Side-chain,  Their  Homologues, 
and  Substitution  Products.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  246165). — When  di-iodocinnamic  acid  (Abstr., 
1891,  1483)  is  treated  with  phosphorus  pentachloride  in  chloroform 
solution,  it  yields  a  crystalline  chloride ;  this  furnishes  the  corre¬ 
sponding  amide ,  which  crystallises  from  acetic  acid  and  decomposes 
violently  when  heated  to  about  200°. 

The  carbamide ,  m.  p.  185 — 186°,  is  prepared  by  heating  the 
foregoing  chloride  with  carbamide  (2^  mols.)  at  100° ;  if  the 
carbamide  is  replaced  by  glycine  ethyl  ester,  it  furnishes  a  compound, 
needles,  m.  p.  149 — 150°. 

When  an  acetic  acid  solution  of  ethyl  phenylpropiolate  (Trans., 
1884,  45,  174)  is  treated  with  iodine  (2  parts)  at  70 — 80°,  and  stirred 
during  twelve  to  fourteen  hours,  it  yields  a  crystalline  ester,  in.  p.  63°. 

Guaiacyl  (3-iodocinnamate,  yellow,  prismatic  crystals,  m.  p.  131°,  is 
prepared  by  heating  (3-iodocinnamyl  chloride  (prepared  from  the 
corresponding  acid,  Abstr.,  1902,  i,  32)  with  guaiacol  in  carbon 
tetrachloride. 

Phenyl propiolamide  (Abstr.,  1893,  i,  163)  when  treated  with  iodine 
furnishes  the  corresponding  iodoamide  in  the  form  of  needles,  whilst 
ethyl  p-nitrodi-iodocinnamate,  yellow,  prismatic  crystals,  m.  p.  89°, 
is  prepared  by  shaking  ethyl  ^-nitrophenylpropiolate  (Abstr.,  1882, 
846)  with  an  acetic  acid  solution  of  iodine  during  thirty  hours  at  80°. 

F.  M.  G.  M. 
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Constitution  of  Certain  Trimethoxyphthalic  Acids.  Guido 
Bargellini  and  Olimpia  Molina  ( Atti  R.  Accad.  Lincei ,  1912,  [v],  21, 
ii,  146 — 150). — By  the  method  described  below  the  authors  have 
prepared  an  acid  which  must  undoubtedly  be  3:4: 5-trimethoxy- 
o-phthalic  acid ;  this  is  identical  in  properties  with  the  acid  ob¬ 
tained  by  Windaus  (AJbstr.,  1911,  i,  904)  by  oxidising  colchicine, 
and  regarded  by  him  as  3:4:  6-trimethoxy-o-phthalic  acid,  owing  to 
its  non-identity  with  the  supposed  3:4: 5-trimethoxy-o-phthalic  acid 
described  by  Feist  (Abstr.,  1908,  i,  100);  the  last-named  acid  was 
obtained  by  etherifying  Sennhofer  and  Brunner’s  pyrogalloldicarboxylic 
acid  (Abstr.,  1881,  267)  by  means  of  diazomethane.  The  conclusion 
must  therefore  be  drawn  that  Windaus’s  acid  is  3:4: 5-trimethoxy- 
o-phthalic  acid,  and  that  the  colchicine  molecule  contains  three 
methoxy-groups  arranged  vicinally,  and  not  in  the  1:2:  4-positions,  as 
Windaus  assumed. 

It  is  evident,  also,  that  Feist’s  acid  cannot  have  the  constitution 
attributed  to  it  by  this  author,  and  Yoswinckel  and  de  Weerth  (this 
vol.,  i,  472),  on  other  grounds,  regard  it  as  4  :  5  :  6-trimethoxyiso- 
phthalic  acid. 

3:4:  5 -Trimethoxytrichloromethylphthalide, 

G6H(OMe)3<^H^clj>0, 

obtained  by  the  action  of  chloral  on  methyl  trimethylgallate  (methyl 
3  :4  : 5-trimethoxybenzoate)  in  presence  of  concentrated  sulphuric  acid 
(compare  Fritsch,  Abstr.,  1898,  i,  663),  has  m.  p.  70 — -71°,  and  gives 
the  normal  molecular  weight  in  freezing  benzene.  Treatment  of  this 
compound  with  alkali  converts  it  into  3:4:  5 -trimethoxycarboxyphthalide, 

C^H  (OMe)3<c,  H  (C02H)>0,  m.  p.  142 — 143°,  which  loses  C02  when 

QO- 

heated,  giving  3:4:  5 -trimelhoxyphthalide,  CGH(OMe)3<CQjj  ^>0,  m.  p. 

134 — 135°.  Oxidation  of  this  by  means  of  permanganate  gives 
3  : 4  : 5-trimethoxy-o-phthalic  acid,  m.  p.  174°;  the  anhydride  of  this 

acid,  m.  p.  143°;  the  imide,  C6H(OMe)3<CQQ^>NH,  m.  p.  180°,  giving 

a  fluorescent  alcoholic  solution,  and  the  anilide  were  prepared. 

3:4:  5- Trimethoxyphthalanilic  acid, 

C6H(0Me)3(C0-NHPh)-C02H[(0Me)3:C0-NHPh:C02H  =  3  :  4  :  5 : 2 : 1], 
has  m.  p.  187 — 188°. 

All  these  compounds,  including  methyl  trimethylgallate,  dissolve  in 
concentrated  sulphuric  acid,  giving  colourless  or  pale  yellow  solutions. 
Addition  of  increasing  quantities  of  nitric  acid  to  these  solutions  gives 
successively  intense  violet,  wine-red,  and  pale  yellow  colorations.  A 
sulphuric  acid  solution  of  colchicine  gives  a  similar  succession  of  colours 
with  nitric  acid.  T.  H.  P. 

The  Phthalyl  Cyanides.  Gibbs  Blackstock  (J.  Amer.  Ghent. 
Soc.,  1912,  34,  1080 — 1082). — Phthalyl,  iso phthalyl,  and  terephthalyl 
cyanides  can  be  prepared  by  (a)  the  action  of  hydrocyanic  acid  on 
a  solution  of  the  acid  chloride  in  anhydrous  ether  containing  some 
pyridine,  when  a  white  substance  first  precipitates  (possibly  a  com- 
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pound  of  acetyl  chloride  and  pyridine),  the  crude  cyanide  separating 
subsequently  as  a  dark  oil ;  ( b )  digesting  the  acid  chloride  in  acetone 
solution  with  mercuric  cyanide;  (c)  heating  the  acid  chloride  with 
mercuric  cyanide  in  a  sealed  tube  at  140 — 160°.  Method  ( b )  is  not 
very  satisfactory,  and  phthalyl  cyanide  prepared  by  method  (a)  is 
difficult  to  purify. 

The  three  cyanides  are  brown  powders,  which  become  viscous  near 
300°  with  apparent  decomposition  ;  they  are  not  hydrolysed  when 
heated  with  hydrochloric  acid  in  a  sealed  tube,  but  when  heated  with 
potassium  hydroxide  solution  a  little  ammonia  is  formed.  D.  F.  T. 

The  Acylation  of  Amino-acids  and  Some  Ketolactimonee. 
J.  D.  Riedel  ( Chem .  Zentr.,  1912,  i,  1773 — 1774  ;  from  Riedel's  Ber., 
1912,  13 — 24). — Experiments  on  the  acylation  of  arylaminoacetates 
with  succinic  and  camphoric  anhydrides  show  that  anthranilic  acid  is 
better  suited  in  some  cases  to  the  characterisation  of  dicarboxylic 
anhydrides  than  aniline.  Phtbalic  and  citraconic  anhydrides  are  less 
suitable  for  acylation. 

Chlw'oacetylanthranilic  acid ,  C02H,C6H4*NH*C0,CH2C1,  has  m.  p. 

184°.  Hydroxyacetylanthranilolactone,  C6H4<^q^1  ^_q>CH2,  from 

chloroanthranilic  acid  and  boiling  aqueous  sodium  carbonate,  forms 
red  leaflets,  m.  p.  200°.  Solution  in  sodium  hydroxide  and 
precipitation  gives  hydroxyacetylanthranilic  acid , 
C02H-C6H4-NH-C0-CH2-0H, 

m.  p.  181°.  iso  Valerylanthranilic  acid  forms  colourless  prisms,  sintering 
at  105°,  m.  p.  114 — 115°;  a-bromoisovalerylanlhranilic  acid  is  white, 
m.  p.  147 — 148°,  and  passes  into  a-hydroxyi&ovalerylanthranilolactone, 

C6H4<C0— -0>°H 'CUM e2,  m.  p.  181°,  from  which  the  hydroxy-acid, 

m.  p.  175°,  is  obtained. 

Succinanilcarboxylic  acid,  C02H*C6H4,NH*C0*CH2,CH2,C02H,  has 
m.  p.  186°,  and  behaves  as  a  strong  dibasic  acid.  Anthranoylcamphoric 
acid,  Cl7H2105N,  forms  small  needles,  m.  p.  198 — 199°. 

When  benzylchloroamide,  C6H5*C0'NHC1,  is  used,  sufficient  alkali 
must  be  present  to  convert  it  into  a  salt,  C6H5,C(ONa)NCl,  as  well  as 
the  amino-acid,  and  the  product  is  then,  in  the  case  of  anthranilic 
acid,  not  o-benzoylhydrazinobenzoic  acid,  but  the  isomeric  o -phenylcarb- 
amidobenzoic  acid,  C02H,C6H4*NH,C0*NHPh,  m.  p.  190 — 192°,  from 
which  phenyldiketotelrahydroquinazoline,  C14H10O2N2,  m.  p.  278 — 280°, 
is  obtained  by  heating,  or  by  evaporation  with  ammonia.  A  by¬ 
product  of  the  acylation  is  phenylbenzoylcarbamide, 
NHPh-CO-NH-COPh, 

m.  p  206—  208°.  C.  H.  D. 

/?-Iodobenzaldebyde  and  Derivatives  with  Uni-  and  Multi¬ 
valent  Iodine.  Conrad  Willgerodt  and  Alexis  Ucke  ( J .  pr.  Chem., 
1912,  [ii],  86,  276 — 283). — On  treatment  with  chlorine  in  chloroform 
solution,  £>-iodobenzaldehyde  yields  a  stable  iododichloride, 

IC12-C6H4-CH0, 

which  is  converted  by  aqueous  sodium  carbonate  into  p-iodosobenzalde - 
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hyde ,  IOCgH^CHO.  The  latter  compound  reacts  with  p-iodoxytoluene 
and  silver  oxide  in  the  presence  of  water,  yielding  an  alkaline,  aqueous 
solution  of  p-aldehydophenyl-p-tolyliodonium  hydroxide, 
C6H4Me-I(OH)-C6H4-CHO, 

which  could  not  be  isolated  and,  therefore,  was  characterised  by  the 
preparation  of  the  following  salts  :  the  chloride ,  prepared  by  saturating 
the  aqueous  solution  of  the  base  with  sodium  chloride,  crystallises  in 
small,  colourless  plates,  m.  p.  132°;  the  amorphous,  orange-yellow 
platinichloride,  (C6H4Me,ICl*CliH4,CHO)2PtCl4,  decomposes  at  173°; 
the  bromide  crystallises  in  small,  transparent  needles,  m.  p.  154 — 155°. 
The  iodide  forms  aggregates  of  pale  yellow,  microscopic  pyramids,  has 
m.  p.  150 — 151°  when  slowly  heated,  and  is  converted  by  iodine  in 
alcoholic  solution  into  a  tri-iodide,  C14H120r4,  which  forms  long,  brown 
to  black  needles,  m.  p.  95°;  the  acetate,  long,  colourless  needles, 
m.  p.  265°,  and  unstable  dichromate  are  also  described. 

p- Aldehydophenyl-p-tolyliodonium  bromide  forms  a  light  yellow, 
amorphous  phenylhydrazone,  C6H4Me*IBr,C(.H4,CHIN*NHPh,  m.  p. 
134°,  and  a  semicarbazone,  C15H15ON3BrI,  crystallising  in  short,  colour¬ 
less  needles,  rn.  p.  216°.  It  reacts  with  aqueous  hydrazine  sulphate, 
yielding  a  pale  yellow  azine,  N2(CH*C6H4*IBr,C6H4Me)2,  m.  p.  185°, 
and  with  benzidine  in  hot  alcoholic  solution  to  form  the  compound, 
NH2*C6H4,C(5H4*N:OH,C(.lI4*IBr"C6H4Me, 
an  amorphous,  yellow  powder,  m.  p.  155°.  On  account  of  its  instability 
the  oxime  could  not  be  isolated. 

Di-p-iodobenzoin,  C6H4I*OH(OH)*CO*C6TI4I,  prepared  by  condensing 
p-iodobenzaldehyde  with  potassium  cyanide  in  methyl-alcoholic  solution, 
crystallises  in  colourless  needles,  m.  p.  122°,  and  on  treatment  with 
chlorine  in  chloroform  solution  yields  on  unstable  iododichloride ; 
the  benzoyl  derivative  forms  long,  colourless,  strongly  refractive  needles, 
m.  p.  152°,  and  also  yields  an  unstable  iododichloride, 

Di-p-iodobenzil,  (J6 H4 1  •  CO  •  CO  • C6 H4 1,  prepared  by  oxidising  di-p-iodo- 
benzoin  with  nitric  acid,  crystallises  in  yellow  needles,  m.  p.  255°. 

F.  B. 

Bromination  of  m-Hydroxybenzaldehyde,  VanilliD,  and 
Homovanillic  Acid.  Roland  Pschorr  ( Annalen ,  1912,  391, 

23 — 39). — The  following  compounds  of  definite  constitution  have  been 
prepared  for  the  synthesis  of  phenaDthrene  derivatives. 

[With  W.  Selle,  W.  Koch,  H.  Stoof,  and  0.  Treidel.] — G-Bromo- 
Z-hydroxybenzaldthyde,  m.  p.  135°  (corr.),  slender,  colourless  needles, 
obtained  by  the  bromination  of  a  10%  chloroform  solution  of 
m-hydroxybenzaldehyde,  yields  a  semicarbazone ,  m.  p.  253°  (corr.),  and 
is  converted  by  methyl  sulphate  and  alkali  into  G-bromo-Z-methoxy- 
benzaldehyde,  m.  p.  75 — 76°  ( semicarbazone ,  m.  p.  251°  [corr.]).  This 
substance,  which  is  also  produced  by  the  bromination  of  m-methoxy- 
benzaldehyde  in  boiling  chloroform,  is  oxidised  in  acetone  by  aqueous 
potassium  permanganate  to  G-bromo-3-niethoxybenzoic  acid,  m.  p. 
161  — 162°  (corr.),  the  orientation  of  the  substituents  in  which  is 
known  by  the  formation  of  the  same  acid  from  6-nitro-3-methoxy- 
benzoic  acid.  G-Amino-Z-methoxy  benzoic  acid  yields  yellow  needles, 
m.  p.  149°,  by  crystallisation,  and  colourless  needles,  m.  p.  150°,  by 
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sublimation.  2  -  Amino- 3-methoxy  benzoic  acid,  m.  p.  169 — 170°  (corr.), 
is  converted  into  2-bromo-3-methoxybenzoic  acid,  m.  p.  153 — 155°,  by 
the  usual  processes. 

A  10%  solution  of  protocatechualdehyde  in  glacial  acetic  acid  yields 
by  bromination  5-bromo- 3  :  4 -dihydroxybenzaldthyde,  m.  p.  230°  (corr.), 
which  forms  a  phenylhydrazone,  in.  p.  138 — 140°,  diacetyl  derivative, 
m.  p.  82 — 84°  (corr.),  and  dimethyl  ether,  m.  p.  62 — 64°  ( semi - 
carbazone ,  m.  p.  202 — 203°  [corr.]).  5-Bromovanillin,  obtained  by  the 
bromination  of  vanillin  in  chloroform  at  0°,  is  converted  into  the 
preceding  dimethyl  ether  by  methyl  sulphate  and  alkali.  The  position 
of  the  halogen  atom  in  these  compounds  is  ascertained  by  the  conversion 
of  the  dimethyl  ether  into  5-bromo-3 :  4-dimethoxybenzoie  acid  by 
20%  potassium  permangmate  or  by  methyl-alcoholic  potassium 
hydroxide ;  by  the  latter  method,  5-bromoprotoeatechuie  acid  and 

5- bromoveratryl  alcohol,  b.  p.  190°/ 12  mm.,  are  also  produced.  The 
bromination  of  vanillin  methyl  ether  in  glacial  acetic  acid  at  the 
ordinary  temperature  yields  3-bromo- 3  :  4 -dimethoxybenzaldehyde,  m.  p. 
149 — 150°  (corr.),  the  oxime  of  which,  m.  p.  167 — 168°  (corr.),  is 
converted  by  boiling  acetic  anhydride  into  6-bromo-3  :  4-dimethoxy- 
benzonitrile,  m.  p.  118 — 119°  (corr.).  The  nitrile  yields  Zincke’s 

6- bromo-3  :  4-dimethoxy benzoic  acid  by  treatment  with  boiling  A/ 10- 
sodium  hydroxide.  This  acid,  together  with  Q-bromo-3  :  4 -dimethoxy- 
benzyl  alcohol,  m.  p.  88 — 91°,  is  also  obtained  from  6-bromo-3  :  4- 
dimethoxybenzaldehyde  and  methyl-alcoholic  potassium  hydroxide. 

By  bromination  in  chloroform,  ethyl  4- hydroxy-3-methoxy phenyl- 
acetate  ( ethyl  a-l mmov anillate),  b.  p.  180 — 185°/13 — 15  mm.,  yields 
ethyl  Q-bromoA-hydroxy-3-methoxyphenylacetate,  m.  p.  95°,  by  the 
hydrolysis  of  which  3-bromoA-hydroxy-3-methoxyphenylacetic  acid , 
m.  p.  180  —  18i°,  is  obtained;  its  acetyl  derivative,  m.  p.  170 — 171° 
(corr.),  is  prepared  by  the  bromination  of  acetyl-a-homovanillic  acid. 
By  treating  its  alkaline  solution  with  methyl  sulphate,  the  preceding 
brorainated  ester  is  converted  into  ethyl  6-bromo- 3  :  A-dimethoxy phenyl- 
acetate,  by  the  hydrolysis  of  which  3-bromo-3  :  A-dimethoxy phenyl- 
acetic  acid,  m.  p.  115 — 116°  (corr.),  is  obtained;  the  same  acid  is 
produced,  in  smaller  yield,  by  the  bromination  of  3 :  4-dimethoxy- 
phenylacetic  acid. 

The  position  of  the  halogen  atom  in  the  preceding  compounds  is 
deduced  as  follows.  It  is  not  in  position-5,  because  5-bromo- 3  :  4- 
dimethoxyphenylacetic  acid,  prepared  from  5-bromoveratryl  chloride, 
m.  p.  56 — 59°,  through  the  nitrile,  has  m.  p.  95 — 98°  (corr.).  The 
following  experiments  show  that  the  bromine  is  not  in  position-2. 
By  condensation  with  o-nitrobenzaldehyde,  the  bromo-3  : 4-dimethoxy- 
phenylacetic  acid  will  yield  a  3  : 4-  or  a  2  :  3-dimethoxyphenanthrene 
derivative  according  as  the  bromine  is  in  position  6  or  2.  The  former 
is  obtained ;  thus  o-nitrobenzaldehyde  and  sodium  6-bromo-3  : 4- 
dimethoxyphenylacetate,  by  heating  with  acetic  anhydride  at  100°  for 
sixty  hours,  yield  o-nitro-a-3-bromo-3  :  k-dimethoxy phenyl cinnamic  acid , 
N02-C6H4-CH:C(C02H)-C6H2Br(0Me)2,  m.  p.  199—200°  (corr.), 
yellow  crystals.  The  reduction  of  the  latter  by  ferrous  sulphate  and 
aqueous  ammonia  at  about  93°  yields  the  amino-compound,  m.  p. 
194 — 195°  (corr.),  which  is  converted  in  the  usual  manner  into 
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\-bromo-o  :  A-dimethoxyphenanthrene-l O-carboxylic  acid,  decomp.  220°, 
sintering  at  168 — 175°.  By  eliminating  the  bromine  by  boiling 
alcohol,  W/l-sodium  hydroxide,  and  copper-zinc  dust,  the  latter  is 
converted  into  3  :  i-dimethoxyphenanthrene-10-carboxylic  acid ,  m.  p. 
185—186°. 

[With  O.  Treidel.] — By  reactions  similar  to  the  preceding,  o-nitro- 
a- 2  \‘5-dimethoxyphenylcinnamic  acid,  m.  p.  190°  (corr.),  yellow  needles, 
prepared  from  o-nitrobenzaldehyde  and  sodium  a-homoveratrate,  is 
converted  through  the  amino-acid,  m.  p.  173°  (corr.),  yellow  plates, 
into  2  :  3-di?nethoxyphenanthrene-\0-carboxylic  acid,  m.  p.  254°  (corr.) ; 
the  latter  yields  2  :  3-dimethoxyphenanthrene  by  distillation  under 
100—150  mm.  C.  S. 


Preparation  of  Aldehydes  of  the  Aromatic  Series  with  at 
least  one  Hydroxy-group  next  to  the  Aldehyde  Group. 
Kalle  &  Go.  (D.R.-P.  246338). — When  “thioindigo  scarlet”  (pre¬ 
pared  by  the  condensation  of  isatin  with  oxythionaphthen)  is  heated 
with  a  40%  solution  of  sodium  hydroxide,  it  yields  o-thiolbenzoic  acid 


and  oxindolaldehyde,  yellow  needles, 


m.  p. 


213°,  which  condenses  with  anthranilic  acid  to  furnish  an  azomethine. 

Acenaphthenonaldeliyde,  colourless  leaflets,  is  prepared  in  a  similar 
manner  from  the  condensation  product  of  3-oxy-(l)-thionaphthen  and 
acenaphthenquinone.  F.  M.  G.  M. 


Action  of  Zinc  on  a  Mixture  of  cycfoHexanone  and  Allyl 
Iodide.  Michael  Saytzeff  (J.  Russ.  Rhys.  Chem.  Soc.,  1912,  44, 
1013 — 1025)- — 1-AlIylcycJohexanol,  OH*C0Hl0*C3H5,  obtained  by  the 
action  of  zinc  on  a  mixture  of  cyc/ohexanone  and  allyl  iodide,  is  a 
colourless,  mobile  liquid,  b.  p.  188 — 192°  (compare  Matschurevitsch, 
Abstr.,  1911,  i,  961).  On  oxidation  it  yields:  (1)  the  trihydric  alcohol, 

CH2<ch2'cH2>C(OH),CH2,CH(OH)*CH2-OH, 
which  forms  spherical  aggregates  of  aeicular  crystals,  and  (2)  1-cyclo- 
hexanol -l -acetic  acid,  OH*C6H10*CH2*CO2H,  the  calcium,  lead,  and  zinc 
salts  of  which  were  analysed. 

l-Chloro-\-allylcyc\ohexane,  C6H10C1*CH2*CH!CHo,  is  a  colourless 
liquid,  b.  p.  89— 92°/21  mm.,  Dg  1*00275,  DU  0*98744,  D?  0-98616. 
When  treated  with  silver  carbonate,  it  is  converted  into  the  hydro¬ 
carbon,  C9H14,  which  is  a  liquid,  b.  p.  159 — 161°,  D°  0-8611, 
D20  0-8468,  Df  0-8457,  and  combines  with  bromine,  giving  the  com¬ 
pound,  C9H14Br,  as  a  yellow,  viscous  liquid.  The  positions  of  the 
double  linkings  in  the  hydrocarbon  are  being  investigated. 

T.  H.  P. 


Action  of  Sodamide  on  aS-Dibenzoylbutane.  Edouard  Bauer 
( Compt .  rend.,  1912,  155,  288 — 291). — Haller  and  Bauer  (Abstr., 
1909,  i,  108,  654)  have  studied  the  action  of  sodamide  on  phenyl  acyl 
ketones  having  at  least  one  atom  of  hydrogen  attached  to  the  carbon 
atom  in  the  a-position  to  the  ketonic  group.  This  study  has  now  been 
extended  to  the  diketones. 
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aS-Dibenzoylbutane  (1  mol.)  when  warmed  in  benzene  solution  with 
sodamide  (2  mols.)  turns  red,  and  a  precipitate  is  formed.  At  the  end 
of  the  reaction  (30 — 45  minutes)  the  product  is  decomposed  with  ice 
water,  and  the  oil  distilled  under  reduced  pressure,  a  viscid  liquid 
passing  over  at  218— 220°/ 13  -mm.  On  cooling,  this  solidifies  and  can 
be  separated  by  crystallisation  into  two  substances,  one  crystallising  in 
slender  needles,  m.  p.  98°,  the  other  in  stout,  yellow  prisms,  m.  p.  53°. 
Analysis  shows  them  to  be  isomerides  of  the  formula  C18H160,  formed 
by  the  dehydration  of  the  dibenzoylbutano.  On  oxidation  by  potassium 
permanganate,  the  isomeride,  m.  p.  53°,  yields  y- benzoyl  butyric  acid 
and  benzoic  acid,  whilst  the  isomeride,  m.  p.  98°,  yields  succinic  and 
benzoic  acids,  thus  showing  them  to  be  stereoisomerides,  l-benzoyl- 


XJBz.CPh 

2-phenyl- bs-cycvopentene,  Cii2<^ _  1 


ch2*ch2’ 


m.  p.  53°,  and  \-benzoyl-2- 


r  ,  O  ,  ^CHBz'CPh 

phenyl-kz-cyc\opentene,  C£T2<^nw  _ m  , 


'CH2 

the 


m.  p: 


intermediate 


98°,  formed  by  the 
unstable  1-benzoyl- 


elimination  of  water  from 
2-phenylcycZopentan-2-ol. 

By  prolonging  the  action  of  the  sodamide  for  three  or  four  hours 
the  results  are  very  different,  benzamide,  a  substance,  C12H13ON, 
m.  p.  135°,  and  an  unsaturated  hydrocarbon,  ChH12,  b.  p.  110°/13  mm., 
being  obtained  in  addition  to  the  above  cycfopentenes.  W.  G. 


Cyclic  Hexaraethylenic  /S-Diketones.  Georges  Leser  (Ann. 
Chim.  Phys .,  1912,  [viii],  26,  227 — 257). — A  connected  account  of 
work  published  already  (Abstr.,  1899,  i,  479,  743;  1900,  i,  430; 
1901,  i,  271 ;  1902,  i,  261,  550 ;  1910,  i,  48.  The  following  new  data 
are  recorded. 

2-Acetylcyclohexanone,  D°  P075,  nD  1‘5138,  b.  p.  Ill — 1 1 2°/ 1 8  mm., 
prepared  by  condensing  cyclohexanone  with  ethyl  acetato  in  presence 
of  sodium,  has  a  cumin-likb  odour,  yields  a  copper  derivative  (steel- 
grey  spangles),  a  dioxime  (m.  p.  149°),  and  a  semicarbazone  (m.  p. 
162 — 163).  The  diketone  dissolves  in  alkalis,  but,  on  standing, 
the  solution  deposits  cyclohexanone ;  in  warm  alkalis  the  hydrolysis 
proceeds  further,  wacetylhexoic  acid  being  formed  (Kipping  and 
Perkin,  Trans.,  1889,  55,  338).  The  potassium  derivative  of  the 
diketone  reacts  in  the  cold  with  ethyl  iodide  in  alcohol,  forming  the 

2 - ethyl  derivative,  b.  p.  238 — 240°,  which  is  liquid,  yields  a  viscous 
oxime,  and  on  hydrolysis  with  hot  dilute  alkalis  yields  2-ethylcyc\o- 
hexanone,  b.  p.  182 — 183°. 

4-Acetyl-l-methylcyc7ohexan-3-one  (Abstr.,  1900,  i,  430),  1*5012, 

b.  p.  230 — 231°/740  mm.,  on  treatment  with  ammonia  solution  gives  a 
crystalline  compound,  G0H15ON,  m.  p.  102°,  which  is  not  decomposed 
by  boiling  dilute  sodium  hydroxide  solution.  4-Acetyl-l  :  4-dimethyl- 
cyc7ohexan-3-one  (Abstr.,  1901,  i,  278)  has  ?rDl,4669,  D13  1*007, 
b.  p.  246 — 247°,  and  its  homologue,  l-acetyl-l-methyl-l-ethylcyclohexan- 

3 - one,  has  b.  p.  255 — 260° ;  neither  reacts  with  the  Grignard 
reagent. 

€- Acetyl- SS-dimethyl-n-hexoic  acid  (Abstr.,  1899,  i,  743)  yields  an 
ethyl  ester,  b.  p.  148 — 150°,  and  on  reduction  by  sodium  in  alcohol 
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gives  the  corresponding  hydroxy-acid ,  m.  p.  61°,  crystallising  in  silky 
tufts. 

The  product  formed  by  the  dehydration  of  2-acetyl-l  :  1  : 3-trimethyl- 
cycfohexan-3-ol  (Abstr.,  1910,  i,  48)  is  now  shown  to  be  2-acetyl- 
1  : 1  :  3 -trimethyl- As-cj/cfohexene,  since  it  yields  aa-dimethyladipic  acid 
on  oxidation  by  permanganate.  The  same  product  on  reduction  with 
sodium  furnishes  the  corresponding  unsaturated  alcohol,  D13  0933, 
nD  1  *4864,  b.  p.  217°,  a  liquid  having  an  odour  recalling  that  of  ozone 
and  yielding  an  acetyl  derivative,  b.  p.  231 — 232°. 

4-Acetyl-l  :  l-dimethylcf/c£ohexan-3-one  (Abstr.,  1902,  i,  261  ;  1910, 
i,  48)  on  hydrolysis  by  alkalis  yields  chiefly  the  corresponding  cyclanone, 
but  also  some  e-acetyl-fi ft-dimethyl-n-hexoic  acid, 

CH2Ac-[CH2]2*CMe2-CH2-CO?H 

(crystalline  oxime,  m.  p.  93°),  whilst  its  potassium  derivative  reacts 
with  methyl  iodide  to  form  A-acetyl-l  :  1  : 4:-trimethylcyc\ohexan-3-one, 
b.  p.  122 — 124°/20  mm.  or  229 — 230°/747  mm.,  m.  p.  43°,  which  does 
not  give  the  characteristic  reactions  of  the  /J-diketones,  and  yields  a 
monoxime,  m.  p.  159°,  crystallising  in  voluminous  prisms.  In  this  and 
similar  cases  it  is  probably  the  carbonyl  group  in  the  side-chain  which 
does  not  react  with  hydroxylamine.  T.  A.  H. 


Semicyclic  1  : 5-Diketones  of  the  cycfoPentane  Series.  Hans 
Stobbe  (J.  pr.  Chem .,  1912,  [ii],  80,  209 — 218.  Compare  Abstr.,  1902, 
i,  472  ;  1903,  i,  115;  1909,  i,  309,  and  the  following  abstracts). — 
Under  the  influence  of  alkali  hydroxides  and  secondary  amines,  cyclo- 
pentanone  combines  with  ketones  of  the  type  CHRICH’COPh  (where 
R=  C6H5*,  25-MeOC6H4-,  or  wjt?-CH2i02IC6H3*),  yielding  1  :  5-diketones, 
CH  *CH 

COPh<,(H2*CHR*CH<^  2,  which  are  decomposed  into  their 

OO  v  a_1_2 

components  by  distillation  under  ordinary  pressure.  The  diketones 
readily  form  disemicarbazones,  and  react  with  hydroxylamine,  yielding 
either  monoximes  or  dioximes ;  when  boiled  with  hydroxylamine 
hydrochloride  in  alcoholic  solution  they  are  converted  into  dihydropyrin- 

dene  derivatives,  nrr2^>CH 2,  which  form  stable  salts  and 

OPh  xx.C’Crlg 

may  also  be  obtained  by  the  action  of  hydrogen  chloride  on  solutions 
of  the  oximes. 

The  diketones  condense  with  benzaldehyde,  anisaldehyde, 
and  piperonaldehyde  to  form  compounds  of  the  type 

CH  -CH 

COPh  •  CH2*  CHR<^  2  l  2  ,  which  often  occur  in  two  stereo- 

CU  t.OnK 


isomeric  forms.  The  constitution  of  these  condensation  products  has 
been  established  by  the  behaviour  of  the  isomeric  anisylidene  com¬ 
pounds  (I  and  II  below) ;  on  distillation  these  decompose  in  two  ways, 
(1)  into  acetophenone  aud  two  stereoisomeric  benzylideneanisylidene- 

QJJ  _ CfJ 

cyc^opentanones,  0Hph:(li.c20.(5):c2H.C6H4.0Me» 

styryl  ketone  and  anisylidenecycfopentanone,  which  at  a  higher 
temperature  further  decomposes  into  cycfopentanone  and  dianisylidene- 
cyclopentanone.  Since  both  isomerides  yield  the  same  products,  the  con- 


and  (2)  into  phenyl 
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elusion  is  drawn  that  the  anisylidene  compounds  are  stereoisomeric, 
as  represented  in  the  following  formulae  : 


I. 


CHPh.<pCH,>Cfj2 


co¬ 


il. 


CHPh-CH- 
CH„  CO- 


-CH, 
— C 


>CH2 


OMe-CfiH4*C-H 


<?H2  _  n 

COPh  H*C*C6H4’OI\Ie  COPh 

and  this  view  is  confirmed  by  the  interconversion  of  the  two  forms  by 
exposure  to  light,  or  by  boiling  them  with  a  solution  of  iodine  in 
beDzene.  F.  B. 


Optically  Active  Semicyclic  1 : 5-Diketones  of  the  cyclo- 
Hexane  Series.  Hans  Stobbe  (/.  pr.  Chern.,  1912,  [ii],  86, 
218 — 225.  Compare  following  abstracts). — d-3-MethylcycZohexanone 
combines  with  ketones  of  the  type,  CHRICH-COPh  (where  R  = 
C6H5,  OMe‘C6H4,  mjo-CH2;02IC6H3),  yielding  two  stereoisomeric  1  :  5- 

diketones,  COPh’CHg’CHR'CH^Q^^^^^CHMe,  of  which  the 

less  fusible  modification  is  produced  in  greater  quantity.  That  the 
two  forms  are  stereoisomeric  has  been  proved  by  the  conversion  of 
each  pair  of  isomerides  into  one  and  the  same  tetrahydroquinoline 

,  .  .  ch-cr:c-ch0-ch2  . ,  ,  ,  ,  . 

derivative,  jjph_N:(>CH\cHMe’  boiling  with  hydroxylamine 

hydrochloride  in  alcoholic  solution. 

The  above  constitution  for  the  diketone  has  been  confirmed  in  the 
case  of  the  condensation  products  from  phenyl  styryl  ketone  and  its 
wjo-methylenedioxy-derivative  by  the  oxidation  of  one  of  the  isomerides 
to  /3-methyladipic  acid.  F.  B. 


Semicyclic  1  : 5- Diketones  from  cycfoPentanone  and  Phenyl 
Styryl  Ketone.  Robert  Georgi  [and,  in  part,  with  Hans  Volland] 
( J .  pr.  Chern.,  1912,  [ii],  86,  232 — 241.  Compare  Stobbe  and  Volland, 
Abstr.,'  1903,  i,  115). — /3-Phenyl-/?-2-cyc£opentanonylpropiophenone  is 
reduced  by  sodium  amalgam  in  alcoholic  or  moist  ethereal  solution  to 
a  white,  crystalline  dihydroxydiphenylbicyclooctane, 

CHPh—  CH— CH, 
2^CPh(OH)-C(OH)-CH2^  2‘ 

This  has  m.  p.  142 — 143°,  and  gives  at  first  an  orange  and  then  a  red 
coloration  with  sulphuric  acid.  It  discharges  the  colour  from  a 
solution  of  bromine  in  chloroform,  but  the  decolorised  solution  rapidly 
becomes  brown  again,  owing  to  the  liberation  of  bromine.  It  forms  a 
monobenzoyl  derivative,  crystallising  in  prisms,  m.  p.  91 — 92°,  and  a 
mono-m-nitrobenzoyl  derivative,  m.  p.  127 — 128°;  attempts  to  prepare 
the  corresponding  diacyl  derivatives  proved  fruitless. 
PhCH  CH2  The  action  of  phenylcarbamide  leads  to  the  form¬ 
ation  of  a  monophenylur ethane,  C27H2703N,  m.  p. 
CH2  140 — 1423,  together  with  a  light  yellow  substance, 
1  m.  p.  120—122°. 

When  heated  with  hydriodic  acid  and  phosphorus 
at  180 — 190°,  the  dihydroxy-compound  is  converted 
(!■)  into  a  yellow  oil,  the  greater  part  of  which  dissolves 


CH0 

i 


CH 

i 


CPh-C - CH„ 


O 
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in  a  mixture  of  alcohol  and  ether,  leaving  a  small  amount  of  a  solid 
substance ,  C20H20O,  m.  p.  126 — 130°. 

If  the  action  is  carried  out  at  lower  temperatures,  solid  substances 
of  still  lower  m.  p.  may  be  isolated  from  the  product.  Both  the  oily 
and  solid  products  have  the  same  composition,  and  probably  represent 
anhydrides  of  constitution  (I). 

y3-Phenyl-/?-2-c?/cZopentanonylpropiophenone  is  reduced  by  hydriodic 
acid  and  phosphorus  at  140 — 150°  to  a  compound,  C20H22O2,  isomeric 
with  the  above  dihydroxydiphenylbicycfooctane. 
CHPh’CH'CH  On  treatment  with  hydrogen  chloride  in  alcoholic 
CH  CO  (  solution,  the  diketone  loses  water  with  the  formation 
i  2  l  I  of  a  diphenylbicyclooctenone  (annexed  formula). 

This  crystallises  in  needles,  m.  p.  122°,  and  forms  a 
semicarbazone ,  C21H21ON3,  m.  p.  202 — 203°  (decomp.). 

Under  the  influence  of  sodium  hydroxide  in  aqueous  alcoholic 
solution,  the  diketone  condenses  with  benzaldehyde,  yielding 
two  stereoisomeric  /?  -  phenyl  -  ft  -  3  -  benzylidenecyclopentan  -  2  -  onyl- 

CTT  *OTT 

propiophenones,  COPh'CH^CHPh’CH^^Q^  C’CHPl  ’  are 


separated  by  fractional  crystallisation  from  alcohol.  The  more  readily 
soluble  isomeride  is  light  yellow  in  colour,  m.  p.  104 — 106°,  dissolves 
in  sulphuric  acid  with  a  red  coloration,  and  is  transformed  by  exposure 
to  light  into  the  less  soluble,  colourless  isomeride,  which  has  m.  p. 
143 — 144°,  and  gives  an  orange-yellow  coloration  with  sulphuric  acid; 
the  interconversion  of  the  two  forms  has  been  effected  by  boiling  with 
a  0-01%  solution  of  iodine  in  benzene. 

The  diketone  also  condenses  with  piperonaldehyde,  yielding  two 
stereoisomeric  (3 -phenyl  -  (3  -  3  - piperonylidenecyc\opentan-2  onylpropio- 


PH  •PH 

pUnonn,  OOPh-CHj-CHPh-CH^^^,  of  which 

one  is  pale  yellow,  and  has  m.  p.  118 — 120°,  whilst  the  other  isomeride 
is  dark  yellow,  and  has  m.  p.  143 — 144°.  F.  B. 


Semicyclic  1 :  5- Di  ketones  Prepared  by  the  Addition  of  cyclo- 
Pentanone  to  Phenyl  Methylenedioxystyryl  Ketone  and 
Phenyl  jo-Methoxystyryl  Ketone.  Curt  Striegler  ( J .  pr.  Chem.. 
1912,  [ii],  86,  241  —  250). — (3-m  :  'p-Methylenedioxyphenyl-(3-2-cyc\o- 


pentanonylpropiophenone, 


COPh-CH, 

ch2:o2:c6h3 


CH0*CH0 


>CH-CH<coi  prepared 


by  the  condensation  of  phenyl  mp-methylenedioxystyryl  ketone  with 
cycfopentanone  by  means  of  piperidine  or  diethylamine,  and  purified  by 
means  of  its  disemicarbazone,  crystallises  in  clusters  of  needles,  m.  p. 
120—121°,  and  is  resolved  by  hot  alcoholic  potassium  hydroxide  into 
its  components.  It  is  accompanied  by  a  small  quantity  of  a  substance, 
C37H3207,  crystallising  in  needles,  m.  p.  275°. 

The  disemicarbazone,  C20H26O4N6,  crystallises  with  alcohol  (1  mol.) 
in  white,  felted  needles,  m.  p.  214 — 215°  (decomp.),  which  lose  their 
alcohol  at  100 — 110°  and  then  have  m.  p.  215 — 216°.  The  monoxime 
crystallises  in  needles,  m.  p.  133 — 134°;  the  dioxime,  C21H2204N2,  in 
hexagonal  leaflets,  m.  p.  193 — 194°. 
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When  warmed  with  hydroxylamine  hydrochloride  in  alcoholic 
solution  the  diketone  is  converted  into  5-phenyl-7-mjo-methylenedioxy- 
phenyl  -2:3-  dihydro  -  4  -  pyrindene  (annexed 
formula),  which  crystallises  from  alcohol  in  long, 
yellow  needles,  m.  p.  124 — 125°,  and  forms  a 
yellow,  crystalline  hydrochloride ,  m.  p.  260°, 


aH3:o2:cn2 


/V 


CH, 


>CH, 


N 


hydrogen  sulphate ,  C21H1702N,H2S04,  m.  p.  215°, 


and  a  picrate,  m.  p.  189 — 190°  (decomp.). 

/3-mp-  Methylenedioxyphenyl-  ft- 3-piperonylidene- 
cyc\opentan-2-onylpropiophenone, 

CH2:o2:caH3  ch2-ch2 

COPh*CH2  N30-C:CR-CcH3:02:CH2’ 

prepared  by  condensing  the  diketone  with  piperonaldehyde  by  means 
of  aqueous  sodium  hydroxide  at  0°,  crystallises  in  yellow,  pointed 
prisms,  m.  p.  178 — 180°,  instantly  decolorises  bromine,  gives  with 
sulphuric  acid  a  yellow  coloration  which  gradually  becomes  darker, 
and  when  heated  with  20%  alcoholic  potassium  hydroxide  decomposes  into 
acetophenone  and  dipiperonylidenecycZopentanone  (Mentzel,  Abstr., 
1903,  i,  497). 

The  anisylidene  derivative,  C29H2605,  obtained  in  a  similar  manner 
from  the  diketone  and  anisaldehyde,  forms  white  needles,  m.  p. 
140 — 142°,  and  resembles  the  preceding  compound  in  its  chemical 
behaviour  -  the  benzylidene  derivative,  C28H2402,  crystallises  in  pale 
yellow  prisms,  m.  p.  128 — 130°. 

fi-Anisyl-fi-2-cjc\openlanonylpropiophenone, 

OMe-C,H  OHs-  CH2 

COPh-CH2^OH  °  ^CO— CH2’ 

obtained  in  an  impure  condition  as  an  oil  by  condensing  phenyl 
/Mnethoxystyryl  ketone  and  cycfopentanone  with  piperidine  or  diethyl- 
amine,  forms  a  disemicarbazone,  C23H28OgN6,  m.  p.  235 — 236°  (decomp.), 
and  is  converted  by  the  action  of  hydroxylamine,  or,  better,  its 
hydrochloride,  into  5  phenyl-7-anisyl-2  :  3-dihydro-4-pyrin  iene. 

C(C6H4-OMe):C-CH2 

cmcph — n:och2^  2’ 

which  is  pale  yellow,  has  m.  p.  144 — 145°,  and  forms  a  hydrochloride , 
m.  p.  218°,  and  a  picrate,  yellow  needles,  m.  p.  185 — 186°.  In  one 
instauce  the  oily  product  of  the  condensation  deposited  a  substance, 
C82H2804,  crystallising  in  white  needles,  m.  p.  191 — 192°.  F.  B. 


Stereoisomeric  Semicyclic  1 : 5-Diketones  from  3- Methyl- 
c^cfohexanone  and  Phenyl  Styryl  Ketone.  Arthur  Rosenburg 
(J.  pr.  Chtm.,  1912,  [ii],  86,  250 — 256). — The  condensation  of  d- 3- 
methylcycZohexanone  and  phenyl  styryl  ketone  by  meats  of  sqdium 
hydroxide  in  alcoholic  solution  yields,  in  addition  to  the  /3-phenyl-/3-4- 
methylcyc^ohexan-2-onylpropiophenone  (m.  p.  149 — 151°), 

COPh-CR2-CHPh-C<^Q^^2>CHMe, 

previously  described  (Abstr.,  1902,  i,  472  ;  1903,  i,  115),  a  slereoiso- 
rneride  oi  m.  p.  135 — 137°,  which  is  separated  from  the  former  com¬ 
pound  by  taking  advantage  of  its  greater  solubility  in  carbon  tetra- 
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chloride.  If  the  condensation  is  effected  by  means  of  piperidine, 
/?-piperidyl-/3-phenylpropiophenone  is  formed  as  an  intermediate 
product  (compare  Georgi  and  Schwyzer,  this  vol.,  i,  787).  The 
diketone  of  m.  p.  149 — 151°  has  [a]“  —  20T2°,  gives  at  first  a  yellow 
and  then  a  red  coloration  with  sulphuric  acid,  and  decomposes  at  230° 
under  ordinary  pressure,  yielding  3-methylcycfohexanone ;  the  rnono- 
semicarbazone,  023H2702N3,  crystallises  in  white 
needles,  m.p.  202 — 204°  (decomp.),  [a]D  +  84-10°;  the 
monoxime  has  m.  p.  215  —  216°,  [afDs  +  34‘22°,  and 
cannot  be  transformed  into  a  dioxime  by  the  further 
action  of  hydroxylamine,  but,  when  warmed  with 
semicarbazide  in  alcoholic  solution,  yields  an  oxime- 
semicarbazone ,  C23H2S02N2,  crystallising  in  white 
needles  m.  p.  239°  (decomp.),  [a]D  +  49 '65°.  On  re¬ 
duction  with  hydriodic  acid  and  phosphorus  the  diketone  is  converted 
into  a  yellow  oil,  from  which  crystals,  having  m.  p.  130 — 132°  and 
consisting  of  an  anhydride  of  1  : 9-dihydroxy -1  :  S-diphenyl-7 -methyl- 
octahydroindene  (formula  I)  are  occasionally  deposited.  Under  the 
the  influence  of  sodium  hydroxide,  it  condenses  with  benzaldebyde  in 
alcoholic  solution,  yielding  a  substance,  m.  p.  156 — 157°,  together  with 


CHPh  CHo 


CH2  CH  ch2 

i  2  i  i  2 
CPh-C  CHMe 


O 


CH0 


(I.) 


the  compound, 


CH2-CH2-CHMe 

COPh*CH2*CHPh*CH— CO~  CH'CHPh’OIU 
The  latter  compound  forms  white  needles,  m.  p.  200 — 201  -5°, 
[o]i?  -47-45°,  and,  on  distillation,  decomposes  at  130 — 180°  with  the 
formation  of  acetophenone. 

The  stereoisomeric  diketone  of  m.  p.  135 — 137°  has  [a]o  +  83-99°, 
forms  a  monoxime ,  m.  p.  204 — 205°  (decomp.),  [a]},5'5  -  86-80°,  and  is 
converted  by  boiling  with  alcoholic  hydroxylamine  hydrochloride  into 
2  : 4  -diphenyl  7 -methyl-5  : 6  ;  7 : 8-tetrahy droquinolino,  m.  p.  Ill  — 1 1 3°, 
[a]D  +  48-55°.  All  rotations  given  above  refer  to  chloroform  solutions. 


F.  B. 


Two  Stereoisomeric  Semicyclic  115-Diketones  from  3  Methyl- 
cycZohexanone  and  Phenyl  Methylenedioxystyryl  Ketone.  Curt 
Striegler  (J.  pr.  Chem.,  1912,  [ii],  86,  257 — 269). — The  condensation 
of  c7-3-methylcycMiexanone  with  phenyl  7R/>-methylenedioxystyryl 
ketone  by  means  of  sodium  hydroxide,  diethylamine,  or  piperidine 
in  alcoholic  solution  gives  rise  to  two  stereoisomeric  fi-vap-methylene- 
dioxy phenyl- fi-4-methylcyc\ohexan-2-onylpropiophenones, 

C0Ph-CtI2-CH(C6H3:02:CH2)-CH<^£^2>0HMe, 

which  are  separated  by  fractional  crystallisation  from  a  mixture  of 
ethyl  acetate  and  alcohol.  The  less  soluble  modification  has  m.  p. 
152 — 154°,  [a]p  -  19-59°  in  chloroform  solution.  Its  alcoholic  solution 
(solubility  1  :  520  at  17 ’5°)  gives  a  yellow  coloration  with  ferric  chloride  ; 
the  disemicarbazone,  C25H30O4U6,  has  m.  p.  223 — 224°  (decomp.),  and 
[a] D  +37-65°  in  chloroform;  the  monoxime  forms  needles,  m.  p. 
216 — 217°,  [a]„  -  26-08°  in  glacial  acetic  acid  solution.  It  is  oxidised  by 
chromium  trioxide  in  glacial  acetic  acid  solution  to  /S-methyladipic 
and  benzoic  acids. 

The  more  readily  soluble  diketone  has  m.  p.  137 — 139°,  [a]^  +  69-17° 


i.  784 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


in  chloroform  solution,  solubility  in  alcohol  1  :  376  at  17'5°,  and  forms 
a  disemicarbazone,  m.  p,  172 — 173°,  [a]1^  -  3056°  in  chloroform 
solution,  a  monoxime,  m.  p.  183  — 184°,  [a]D  -  lG'OB0  in  acetone,  and 
a  dioxime,  C23H2604N2,  crystallising  in  needles,  m.  p.  197 — 199°, 
[a]D  —  104-90°  in  acetone  solution. 

On  treatment  with  hydrogen  chloride  in  benzene  solution  the  isomeric 
monoximes  yield  the  same  2- phenyl  A-m-p-methylenedioxyphenyl-1 -methyl - 
5:6:7:  8  -tetrahydroquinoline, 

c(c6h3:o2:oh2):c-ch2-ch2 

CJ$ICPh*N— C*CH2*CHMe, 

which  crystallises  in  leaflets,  m.  p.  125 — 126°,  [a]D  +44-66°  in  chloro¬ 
form,  gives  an  olive-green  coloration  with  sulphuric  acid,  and  may 
also  be  obtained  by  heating  the  stereoisomeric  diketones  (1  mol.) 
with  hydroxylamine  hydrochloride  (3  mols.)  in  alcoholic  solution  ;  the 
picrate,  C29H2409N4,  has  m.  p.  180 — 181°  (decomp.),  [a]D  —  30*  1 4°  in 
chloroform. 

On  reduction  with  liydriodic  acid  and  phosphorus,  or  when  dissolved 
in  alcohol  and  the  solution  treated  simultaneously  with  carbon  dioxide 
and  sodium  amalgam,  the  diketones  yield  two  stereoisomeric  1  : 9- 
dihy  dr  oxy-\-pJienyl-3-my -methyl  enedioxy phenyl-1 -methyloctahy  dr  oindenes, 

ch(c6h3:o2:ch2)-ch-ch2 — ch2 

CH2-CPh(OH) - C(OH)-CH2-CHMe, 

of  which  the  one  modification,  obtained  from  the  diketone  of  m.  p. 
152 — 154°,  crystallises  in  white  needles,  m.  p.  66 — 68°,  and  has 
[a]B  -  3*82°  in  chloroform,  whilst  the  stereoisomeride,  prepared  from 
the  more  readily  fusible  diketone,  crystallises  in  lustrous  prisms, 
m.  p.  83 — 84°,  and  has  [a]D  —  25*35°  in  chloroform ;  both  isomerides 
give  a  violet-red  coloration  with  sulphuric  acid. 

The  diketones  distil  with  partial  decomposition  at  about  75°/12  mm., 
but  under  ordinary  pressure  are  resolved  at  165 — 175°  into  metbyl- 
cycfohexanone  and  phenyl  ?np-methylenedioxystyryl  ketone.  When 
heated  either  alone  or  in  high  boiling  solvents,  they  undergo  no 
racemisation. 

G-Fiperonylidene-3-methylcyc\ohexanone , 

0HMe<^2^>C:CH-C6H3:02:CH2, 

prepared  by  the  condensation  of  <2-3-methylct/cfohexanone  and  piperon- 
aldehyde  by  means  of  alcoholic  sodium  ethoxide  at  a  low  temperature, 
crystallises  in  pale  yellow  needles,  m.  p.  85°,  [a]D  -  227‘48°in  alcoholic 
solution. 

2  :  Q-Dipiperonylidene-3-methylcyclohexanone, 

ch2:o2:o6h3-ch:c — co — c:ch-c6h8:o2:oh2, 

CHMe*CH2*CH2 

prepared  from  excess  of  piperonaldehyde  in  a  similar  manner,  is 
orange-yellow,  and  has  [a]D  -31  62°  in  alcohol.  F.  B. 

Semicyclic  1  : 5-Diketones  Prepared  by  the  Addition  of 
3  Methylcycfohexanone  to  Phenyl  jo-Methoxystyryl  Ketone 
and  Distyryl  Ketone.  George  S.  Cruikshanks  ( J .  pr.  Ghem., 
1912,  [ii],  86,  269 — 272). — Under  the  influence  of  sodium  hydroxide, 
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d-3-methylcycZohexanone  condenses  with  phenyl  jo-methoxystyryl 
ketone  in  alcoholic  solution,  yielding  two  stereoisomeric  /3-p -methoxy- 
2)henyl-fi-i-methylcyc\okexan-%-onylpropiophenones, 

COPh-CH2-CH(C6H4-OMe)-CH<^Q_i^2^>GHMe» 

which  are  separated  by  fractional  crystallisation  from  a  mixture  of 
ethyl  acetate  and  light  petroleum. 

The  more  readily  soluble  isomeride  has  m.  p.  128 — d30°,  [a]D  +  19,2° 
in  chloroform,  and  is  oxidised  by  chromium  trioxide  in  glacial  acetic 
acid  solution  to  /?-methyladipie  and  benzoic  acids,  whilst  the  less 
soluble  modification  has  m.  p.  157 — 159°,  [a]D  +71*21°  in  chloroform, 
and  gives  a  reddish-yellow  coloration  with  sulphuric  acid. 

[With  Alexander  Schwyzer.] — When  heated  with  hydroxylamine 
hydrochloride  in  alcoholic  solution  both  isomerides  are  converted  into 
2-phenylA-v>-7nethoxyphenyl-7-methyl-5  :  6  :  7  :  8 -tetrahydroquinoline, 
OH-C(C6H4*OMe)  :C-CH2-CH2 
CPh-N=====C-CH2-CHMe’ 

which  forms  an  amorphous,  yellow  powder,  [a]D  +  46*35°  in  chloroform, 
and  yields  a  picrate,  C29H2ri08N4,  m.  p.  170°,  [a]D  —  45  55°  in  chloro¬ 
form,  a  yellow  platinichloride,  and  a  dark  yellow  dichromate. 

fiA-Methylcyc\ohexMn-2-onyl-fi-phenylelhyl  styryl  ketone, 

CHPh:CH-CO*CH2*CHPh-CH<GQilG^2>CHMe, 

prepared  by  the  condensation  of  distyryl  ketone  and  3-methyl- 
cyc/ohexanone  by  means  of  diethylamine,  has  m.  p.  149 — 150°. 

F.  B. 

Bicyclic  Ketone-Alcohol  Prepared  by  the  Addition  of 
Menthone  to  Phenyl  Styryl  Ketone.  Hans  Stobbe  and  Arthur 
Bosenburg  ( J, .  pr.  Chem.,  1912,  [ii],  86,  226 — 232). — The  condensation 
product  from  menthone  and  phenyl  styryl  ketone  differs  from  the 
compounds  (1  : 5-diketones)  obtained  by  the  combination  of  cyclo- 
pentanone  and  3-methylcyc^ohexanone  with  a/3-unsaturated  ketones 
(compare  preceding  abstracts)  in  behaving  as  a  monoketone  ;  thus  it 
forms  only  a  monoxime  and  a  monosemicarbazone,  does  not  condense 
with  aromatic  aldehydes,  and  cannot  be  converted  by  the  action  of 
hydroxylamine  hydrochloride  into  a  tetrahydroquinoline  derivative. 

The  authors  imagine  that  the  1  :  5-diketone, 

COPh-CH2-CHPh-C10Hl7O, 

first  produced,  undergoes  internal  condensation,  with  the  formation  of 
a  ketone  alcohol  : 

CHPh - CH-CHMe  CHPh - CPr^CH2 

CH2  CO  CH2  or  CH2  CO  CH2  , 

CPh(OH)-CPi^-CH2  CPh(OH)*CH — OH  Me 

but  all  attempts  to  obtain  evidence  of  the  presence  of  a  hydroxyl 
group  by  methylation,  acylation,  or  by  the  action  of  phenylcarbimide 
proved  unsuccessful. 

4- Hydroxy-2  :  ^-diphenyl-%{or  S)-methyl-\ (or  5)-isopropylbicyc]o- 
nonan-2-one  is  prepared  by  the  addition  of  sodium  ethoxide  to  a 
solution  of  phenyl  styryl  ketone  in  menthone.  It  crystallises  from 
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alcohol  in  needle?,  m.  p.  128 — 129°,  [a]D  +  57*59°  in  chloroform,  distils 
almost  unchanged  under  diminished  pressure,  and  gives  a  light  green 
coloration  with  sulphuric  acid ;  the  oxime  has  m.  p.  184 — 185°, 
[a]D  +  31*89°  in  chloroform;  the  semicarbazone ,  m.  p.  154 — 156°  with 
previous  sintering,  [a]D  +20*13°  in  chloroform.  F.  B. 


Molecular  Rearrangements  in  the  Camphor  Series.  X. 
Campholytic  Acid  and  Related  Compounds.  Walden’s  Re¬ 
arrangement.  William  A.  Noyes  and  Ralph  S.  Potter  {J.  Amer. 
Chem.  Soc.,  1912,  34,  1067 — 1080). — Aminodihydrocampholytic  acid, 

C0.2H*CH<^^e2  on  distillation  by  itself  or  mixed  with 

2  ^CH0— CH0  J 


CO 


lime  yields  the  anhydride,  G8H14<^.  ,  [a]©  72*8°  (in  light  petroleum); 

the  anhydiide  can  also  be  obtained  by  warming  the  acid  with  acetic 
anhydride,  but  it  is  then  accompanied  by  acetylaminodihydrocampho- 
CO  H 

lytic  acid,  CgH  ’  m.  p*  218°.  By  the  action  of  nitrous  acid 

14  CO 

the  anhydride  is  converted  into  the  n?‘£roso-derivative,  CSH14<^. 

needles,  m.  p.  188 — 189°  (rapid  heating),  which  on  heating  with 
sodium  hydroxide  solution  gives  tr&ns-hydroxydihydrocampholytic  acid, 


C02H 
h  ^0H  » 


m.  p  133*7°,  [a]D  +  70*1°  (in  ethyl  acetate),  together 

with  smaller  quantities  of  campholytic  acid,  C8H13*C02H,  campholyto- 

lactone,  CgHj^^^,  and  tsolaurolene,  CH2<Cq^  •  The  same 

four  products  can  be  obtained  by  the  direct  decomposition  of  amino¬ 
dihydrocampholytic  acid  with  nitrous  acid.  Distillation  of  the  trans- 
hydroxydihydrocampholytic  acid  or  heating  with  water  causes  partial 
decomposition  into  campholytic  acid,  wolaurolene,  and  campholyto- 
lactone;  to  obtain  frans-hydroxydihydrocampholytolactone  it  is 
necessary  to  heat  the  acid  with  acetic  anhydride,  when  the  product 
has  m.  p.  115 — 117°,  [a]|7  +121*9°  (in  alcohol).  Campholytolactone 
(Tiemann  and  Kerschbaum,  Abstr.,  1901,  i,  5),  although  of  almost 
the  same  m.  p.  (118 — 119°),  has  [a]D+8*5°  (in  alcohol),  and  gives 
cis-hydroxydihydrocampholytic  acid,  m.  p.  118  5°,  [a]D  +50*8°  (in 
alcohol),  on  treatment  with  sodium  hydroxide  solution,  whereas  the 
above  lactone  is  reconverted  into  the  trans- acid.  As  both  the 
cis-  and  frans-acids  are  hydrolysed  by  dilute  sulphuric  acid  to  iso- 

campholytic  acid  (otherwise  /3-campholytic  acid),  C02H-C<^  _  •  2  > 

Uxj  2  ^ g 

and  as  the  resistance  to  oxidation  indicates  a  tertiary  hydroxyl  in 
each,  the  two  acids  are  probably  stereoisomerides ;  this  view  is 
supported  by  the  relative  conductivities  of  the  acids  {trans- acid, 
&8*1  x  10' 6 ;  cfs-acid,  k  35  8  x  10~6).  If  this  view  of  their  structure  is 
correct,  a  Walden  inversion  must  occur  in  the  decomposition  of 
aminodihydrocampholytic  acid  by  nitrous  acid. 

I  Campholytic  acid  could  not  be  obtained  of  higher  opiical  activity 
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than  [a]p  -  74-3°  (in  light  petroleum) ;  it  has  a  slightly  greater 
conductivity  ( k  9’8  x  10-6)  than  isoeampholytic  acid  ( k  8-0  x  10~6). 

dTododihydrocampholytic  acid  can  be  prepared  by  the  action  of 
hydrogen  iodide  on  a  solution  of  ^-campholytic  acid  in  light  petroleum, 
or  on  cis-  and  ^raws-hydroxydihydrocampholytic  acids  in  carbon 
disulphide.  The  products  in  the  three  cases  were  apparently  identical, 
treatment  with  sodium  hydrogen  carbonate  yielding  campholytic  acid, 
irans-hydroxydihydrocampholytic  acid,  and  camphoiytolaetone,  whilst 
reduction  with  zinc  dust  and  dilute  sulphuric  acid  gave  dihydro- 
campholytic  acid,  an  oily  liquid,  D20  0  99 15,  [ajo  +  34-6°;  am ide,  plates, 
m.p.  86*5°,  [a]n  +20  7°  (in  light  petroleum).  Here,  again,  therefore, 
a  rearrangement  similar  to  that  of  Walden  must  have  occurred. 

The  theoretical  portion  of  the  paper  includes  suggestions  as  to  the 
mechanism  of  the  Walden  inversion.  D.  F.  T. 

Attempts  to  Combine  d-Fenchone  or  Camphor  with 
Phenyl  Styryl  Ketone  and  Other  a/J-Unsaturated  Ketones. 
Robert  Georgi  and  Alexander  Schwyzer  ( J. .  pr.  Chem.,  1912,  [ii],  86, 
273 — 276). — A  record  of  unsuccessful  attempts  to  condense  c2-fenchone 
and  camphor  with  phenyl  styryl  ketone,  benzylideneacetylacetone,  and 
phenyl  p-methoxystyryl  ketone.  An  alcoholic  solution  of  d-fenchone 
and  phenyl  styryl  ketone,  on  treatment  with  aqueous  sodium  hydroxide, 
yields  the  a-modification  of  dibenzylidenetriacetophenone  (Kostanecki 
and  Tambor,  Abstr.,  1896,  i,  557)  ;  the  latter  compound  was  also 
obtained  by  the  action  of  piperidine,  diethylamine,  or  sodium  hydroxide 
on  a  mixture  of  camphor  and  phenyl  styryl  ketone  in  alcoholic  or 
benzene  solution. 

Attempts  to  condense  fenchone  with  phenyl  styryl  ketone  by  means 
of  piperidine  gave  ji  phenyl- (3-piperidylpropiophenone, 
C5H10N'CHPh*CH2*COPk, 

which  forms  a  hydrochloride,  m.  p.  123 — 124°,  &  pier  ate,  m.  p.  86 — 88°, 
and  is  resolved  by  heating  either  alone  or  with  water  into  piperidine 
and  phenyl  styryl  ketone. 

The  interaction  of  fenchone,  benzylideneacetylacetone,  and  piperidine 
yielded  benzylidenediacetylacetone  (Knoevenagel,  Abstr.,  1895,  i,  50). 

F.  B. 

Action  of  Sulphuric  Acid  on  Borneol.  P.  G.  Golubeef 
{J.  Russ.  Rhys.  Chem.  Soc  ,  1912,  44,  1061 — 1067). — The  action  of 
sulphuric  acid  on  borneol  yields  homed  ether,  (C10Hl7)2O,  which  is  a 
pale  yellow  syrup,  b.  p.  312 — 314°,  [a]D  -  88  56°,  DJ8  0  960,  1-494, 

volatilising  at  110°.  The  ether  is  unchanged  by  2%  sulphuric  acid 
solution  at  170°,  and  is  converted  into  camphor,  [a]D  +  29*27°,  by  con¬ 
centrated  nitric  acid,  and  into  camphene  hydrochloride,  m.  p.  147°,  by 
hydrochloric  acid.  It  is  isomeric  with  the  solid  ether  obtained  by 
Bouchardat  and  Lafont  (Abstr.,  1894,  i,  612). 

Besides  the  ether,  the  action  of  sulphuric  acid  on  borneol  gives  cam¬ 
phene,  m.  p.  48 — 49°,  b.  p.  157 — 160°,  which  is  very  similar  to  the 
natural  camphene  from  the  ethereal  oil  of  the  Siberian  fir  (Abstr., 
1909,  i,  943),  but  is  optically  inactive.  T.  H.  P. 
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Action  of  Methyl  Iodide  and  Magnesium  on  Menthone. 
Ivan  Vanin  (J.  Buss.  Phys.  Chem.  Soc.,  1912,  44,  1068 — 1075). — 
3-Methylmenthan-3-ol  (1  :  3-dimelhyl-Q-isopropylcyc\ohexan-l-ol), 

CHMe<gg:-CM^g)>OHP^. 

prepared  by  the  action  of  magnesium  and  methyl  iodide  on  menthone, 
is  a  liquid,  b.  p.  102 — 103°/16 — 17  mm.,  DJJ  0*9143,  D20°  0*8980,  and 
has  the  normal  molecular  weight  in  boiling  benzene.  The  correspond¬ 
ing  chloro-derivative,  CnH21Cl,  b.  p.  about  101 — 1 03c/l 3  mm.,  could 
not  be  obtained  pure. 

When  heated  with  potassium  hydrogen  sulphate,  the  alcohol  is  con¬ 
verted  into  the  hydrocarbon ,  CHMe<C.!^H2 J^^^CHPr/3  or 

v  ii  2  ^  n  2 

CHMe<^^^>CHPr/5, 

which  is  a  colourless  liquid,  b.  p.  185 — 187°/764*4  mm.,  D“  0*8432, 
D2®  0*8244,  and  has  the  normal  molecular  weight  in  boiling  benzene. 
The  hydrocarbon  combines  with  1  mol.  of  bromine,  but  the  product 
loses  1  mol.  of  hydrogen  bromide,  giving  the  compound ,  CnH19Br,  as  a 
dense  oil.  T.  H.  P. 

The  Ethereal  Oils  of  the  Wood  of  the  Spruce.  Peter  Klason 
and  B.  Segerfelt  ( A rkiv.  Ksm.  Min.Geol.,  1912,  4,  No.  20,  1 — 3). — In 
the  manufacture  of  spirit  by  the  sulphite-cellulose  process,  it  has  been 
noticed  that  a  reddish-brown  oil,  possessing  a  peculiar  odour,  collects  in 
the  middle  of  the  fractionating  tower.  When  this  oil  is  distilled  in  a 
current  of  steam,  a  white  substance  possessing  an  odour  similar  to 
that  of  camphor  collects  in  the  condenser.  It  has  a  composition 
corresponding  with  the  formula  C10Hl7'OH,  and  has  m.  p.  207°.  It 
begins  to  sublime  at  190°  and  is  optically  inactive.  The  properties 
point  to  it  being  borneol,  but  whether  it  is  a  mixture  of  borneol  and 
tsoborneol  awaits  further  investigation.  No  definite  conclusions  can 
yet  be  drawn  as  to  the  condition  in  which  the  borneol  existed  in  the 
original  spruce  wood,  since  it  would  probably  be  affected  by  the 
fermentation  process.  It  was  possibly  present  as  bornyl  acetate,  which 
was  saponified  during  the  boiling  with  sulphite.  T.  S.  P. 

The  Formation  of  Resin  by  the  Action  of  Alkali  Hydroxides 
on  Aliphatic  Aldehydes.  I.  Thor  Ekecrantz  (Arkiv.  Kem.  Min. 
Geol.,  1912,  4,  No.  27,  1 — 34). — The  present  paper  deals  chiefly  with 
the  investigation  of  the  products  formed  by  the  action  of  weak  (3%) 
sodium  hydroxide  on  acetaldehyde  at  low  temperatures,  and  of  the 
resin  formed  by  the  action  of  concentrated  alcoholic  sodium  hydroxide 
(10%)  on  acetaldehyde.  The  method  of  preparation  of  the  resin  was 
similar  to  that  adopted  by  Ciamician  (Abstr.,  1881,  247),  care  being 
taken  to  keep  the  temperature  down  and  so  prevent  the  formation  of 
compounds  of  very  high  molecular  weight.  The  action  of  the  weak 
sodium  hydroxide  was  studied  in  order  to  obtain,  if  possible,  com¬ 
pounds  intermediate  in  composition  between  the  aldehyde  and  the 
resin. 

By  precipitation  with  ether  from  acetone  solution  the  resin  was 
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separated  into  two  chief  components,  which  are  isomerides  having  the 
formulae  C24H3606,  and  denoted  as  a-  and  /3-aldehyde-resin.  They  are 
probably  formed  by  the  condensation  of  12  molecules  of  acetaldehyde 
with  loss  of  6H20.  The  a-compound  is  completely  soluble  in  benzene, 
whilst  the  /3-compound  leaves  a  residue.  They  do  not  contain 
aldehydic,  ke  tonic,  hydroxy  lie  or  carboxylic  groups,  nor  do  they 
possess  the  characteristics  of  esters.  By  treatment  with  chlorine  and 
bromine  the  following  compounds  were  obtained  :  (a)  C24H3606C14, 
white  substance,  m.  p.  160°  (decomp.) ;  C24H3fi06Br4,  yellow  pre¬ 
cipitate,  which  decomposes  at  270°  without  melting.  ( (3 )  C24H3606C14, 
light  yellow  precipitate,  m.  p.  220 — 230° ;  C24H3606Br4,  yellowish-grey 
precipitate,  which  decomposes  on  heating  without  undergoing  fusion. 
The  /8-bromo-compound  differs  from  the  others  in  that  it  is  insoluble 
in  the  ordinary  solvents. 

By  treatment  of  the  resin  with  sulphuric  or  hydrochloric  acids, 
humus-like  substances  are  readily  obtained,  which  fact  points  to  a 
constitution  similar  to  that  of  certain  of  the  carbohydrates. 

By  oxidation  of  the  /3-compound  with  30%  hydrogen  peroxide  in 
glacial  acetic  acid  solution,  a  white,  amorphous  acid  was  obtained,  having 
the  composition  C18H2408,  and  m.  p.  185°.  The  corresponding  a-acid 
could  not  be  obtained  pure. 

The  products  obtained  by  the  action  of  3%  sodium  hydroxide  on 
acetaldehyde  appear  te  be  intermediate  in  composition  between 
crotonaldehyde  and  aldehyde-resin,  and  are  being  further  investigated, 
as  also  are  the  products  of  dry  distillation  of  the  resin  with  calcium 
oxide  and  with  infusorial  earth.  T.  S.  P. 


[Structure  of  Polymerised  Vinyl  Bromide  and  Caoutchouc.] 
Nicolai  N.  Ljubavin  (J.  Russ.  Phys.  Chem.  Soc.,  1912,44,  906 — 907). 
— In  Ostromisslensky’s  paper  on  this  subject  (this  vol.,  i,  280),  no 
mention  is  made  of  the  work  of  Lwoff  published  in  the  J.  Russ.  Phys. 
Chem.  Soc.  in  1878  and  1880.  T.  H.  P. 


The  So-called  “Insoluble”  Constituent  of  Caoutchouc  and 
its  Influence  on  the  Quality.  Clayton  Beadle  and  Henry  P. 
Stevens  ( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  11,  61 — 65). — Observa 
tions  have  been  made  in  reference  to  the  influence  of  different  factors 
(rolling,  smoking,  etc.)  on  the  separation  of  the  protein  constituents  of 
caoutchouc  when  plantation  rubber  is  treated  with  “  benzine.”  So  far  as 
the  composition  of  the  insoluble  constituent  is  concerned,  there  appears 
to  be  essential  difference  between  the  products  obtained  from  “fine 
para  ”  and  from  plantation  caoutchouc. 

Elasticity  tests  with  vulcanised  products  indicate  that  the  protein 
constituent  has  an  important  influence  on  the  properties  of  the 
caoutchouc,  and  it  appears  to  behave  much  in  the  same  way  as  antimony 
sulphide,  that  is,  as  a  sulphur  carrier.  Since  artificial  rubber  does 
not  contain  the  protein  constituent,  there  will  necessarily  be  a 
difference  in  quality  as  compared  with  the  natural  substance. 

H.  M.  D. 
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Synthesis  of  Alkylglucosides  by  the  Action  of  Emulsin. 
/3-Butylglucoside,  /3-isoButylglucoside,  /3-Allylglucoside.  ^mile 
JBoukquelot  and  Marc  Bridel  ( Compt .  rend.,  1912,  155,  437 — 439  ; 
J.  Pharm.  Chirn.,  1912,  [vii],  6,  193—199). — The  glucosides  were 
prepared  by  the  general  method  described  already  (this  vol.,  i,  672). 

/ 3-Butylglucoside  crystallises  in  colourless,  odourless,  very  hygro¬ 
scopic  needles,  has  [a]D  —35 ’4°  in  water,  is  bitter  to  the  taste,  very 
soluble  in  water  or  alcohol,  and  moderately  so  in  ethyl  acetate.  /3-iso- 
Butylglucoside ,  m.  p.  99 — 100°,  resembles  its  isomeride,  but  is  not 
hygroscopic ;  it  has  [a]D  -  34‘96°  in  water.  fi-Allylglucoside,  m.  p. 
97°,  crystallises  in  colourless,  hygroscopic  needles,  is  less  bitter  than 
the  foregoing,  and  has  [a]I)-40,34°  in  water. 

All  three  glucosides  were  hydrolysed  rapidly  by  emulsin  in  water. 
They  all  reduced  alkaline  copper  solutions  slightly,  probably  owing  to 
the  presence  of  a  small  amount  of  dextrose.  T.  A.  H. 

New  Synthesis  of  an  Alkylglucoside  by  means  of  Emulsin. 
/8-Benzylglucoside.  Emile  Bourquelot  and  Marc  Bridel  (Compt. 
rend.,  1912,  155,  523 — 524*.  Compare  this  vol.,  i,  592,  672). — Fischer 
(compare  Abstr.,  1894,  i,  3)  obtained,  by  the  action  of  hydrogen 
chloride  on  a  mixture  of  dextrose  and  benzyl  alcohol,  a  white, 
amorphous  product,  which  he  concluded  was  a  mixture  of  a-  and 
/3-benzylglucosides.  /?-Benzylglucoside  has  now  been  prepared  in  a 
crystalline  form  by  the  synthesising  action  of  emulsin.  A  mixture  of 
benzyl  alcohol,  containing  5%  of  water  (50  c.c.),  dextrose  (2  grams), 
and  emulsin  (0-2  gram),  was  left,  with  frequent  shaking,  for  fifty 
days  at  18 — 24°.  The  liquid  was  then  filtered  and  extracted  with 
water.  The  aqueous  extract,  after  removal  by  ether  of  the  last  traces 
of  benzyl  alcohol,  was  evaporated  to  dryness  under  reduced  pressure. 
The  dry  residue  was  dissolved  in  ethyl  acetate,  and,  after  remaining 
twenty-four  hours,  the  solution  was  decanted  and  evaporated  to  a 
small  bulk,  from  which,  on  cooling,  fl-benzylglncoside  crystallised  in 
needles,  m.  p.  106°;  [a]D  -49'78°.  It  has  a  bitter  taste,  is  very 
soluble  in  water  and  alcohol,  but  does  not  reduce  Fehling’s  solution. 
In  aqueous  solution  it  is  almost  completely  hydrolysed  in  two  days  by 
means  of  emulsin.  W.  G. 

Picrotoxin.  I.  Johannes  Sielisch  ( Annalen ,  1912,  391,  1 — 22). 
— Meyer  and  Bruger  have  stated  that  picrotoxin  is  a  complex  of  two 
compounds  (picrotoxinin  and  picrotin)  in  definite  but,  apparently, 
not  molecular  proportions.  The  foundation  of  this  statement  is  the 
estimation  of  the  picrotoxinin  by  aqueous  bromine.  The  author  has 
examined  thoroughly  the  accuracy  of  this  method,  and  finds  that  the 
amount  of  picrotoxinin  found  can  be  varied  at  will  by  as  much  as 
23%  by  altering  the  amount  of  bromine  used  or  the  duration  of  its 
action. 

When  a  mixture  of  molecular  quantities  of  picrotoxinin  and  picrotin 
is  fractionally  crystallised  from  water,  the  respective  fractions  have 
different  rotatory  powers ;  however,  if  the  fractions  are  kept  in  contact 
with  the  mother  liquor  for  two  days,  they  all  have  approximately  the 

*  and  J  Pharm.  Chim .,  1912,  [vii],  6,  298 — 301. 
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same  rotatory  power,  which  is  identical  with  that  of  picrotoxin. 
Similar  results  are  obtained  when  picrotoxin  itself  is  fractionally 
crystallised. 

The  molecular  weight  of  picrotoxin,  determined  in  glacial  acetic  acid 
by  the  cryoscopic  method,  increases  rapidly  with  the  concentration  of 
the  solute,  and  approaches  the  value  602  required  by  the  formula 

C'30'^34^13" 

The  author  is  of  opinion,  therefore,  that  picrotoxin  is  an  easily 
decomposible  compound  of  picrotin  and  picrotoxinin  in  molecular 
proportions.  C.  S. 

Leuco-bases  and  Colouring  Matters  Derived  from  Diphenyl- 
ethylene  ;  Oxidation  of  the  TetramethylcycZohexylidene  Base 
by  Lead  Peroxide.  Paul  Lemoult  ( Gompt .  rend.,  1912,  155, 
355 — 358). — A  reply  to  Schmidlin  and  von  Escher  (this  vol.,  i,  437). 
TetramethyldiaminodiphenylcycZohexylidenemethane, 
C6H10:C(C6H4-NMe2)2, 

on  oxidation  with  lead  peroxide  gives  a  pure  blue  colour  which  dyes 
tannin-mordanted  cotton  a  deep  blue.  In  aqueous  solution  the 
oxidation  product  gradually  loses  its  colour,  giving  rise  to  a  compound , 
C6Hs!C(C6H4*NMe2)2,  which  crystallises  from  alcohol  in  needles,  m.  p. 
169°.  It  is  colourless  or  pale  green,  soluble  in  mineral  acids  without 
coloration,  but  dissolves  in  acetic  acid  to  a  blue  solution.  On 
oxidation  with  lead  peroxide  in  acetic  acid  solution,  it  gives  an 
intense  blue  colour,  which  gradually  disappears  on  keeping  the 
aqueous  solution,  and  by  precipitation  with  ammonia  another  leuco- 
base  is  obtained,  m.  p.  228°,  which  differs  considerably  from  the 
leuco-base  of  malachite-green  in  its  m.  p.,  in  the  colours  it  produces, 
and  in  the  absorption  bands  it  gives  with  chloranil  in  alcoholic 
solution.  W.  G. 

The  Chlorophyll  Group.  XVII.  The  Spectral  Properties  of 
the  Two  Chlorophyllans.  L£on  Marchlewski  ( Biochem .  Zeitsch., 
1912,  43,  234 — 239.  Compare  this  vol.,  i,  285). — The  spectral 
measurements  of  aWochlorophyllan  agree  well  with  those  of  Tsvett, 
with  the  exception  that  the  latter  found,  in  addition,  a  band  A  628 — 622, 
and  also  with  those  of  Willstatter  (for  “  pbseophytin  component  b,” 
which  the  author  holds  to  be  a^ochlorophyllan)  with  the  exception  of 
one  band  (Marchlewski,  A  496‘5 — 477’5  ;  Willstatter  A  515 — 491). 
The  spectrum  of  wsochlorophyllan  showed  also  good  agreement  with 
the  observations  of  Tsvett  and  Willstatter,  with  the  exception  that  the 
former  described  a  band  A  637 — 632,  which  is  absent  from  the  pure 
preparation.  S.  B.  S. 

The  Nature  of  the  Compound  of  Iodine  and  Tannin.  Marcel 
Becquet  ( Ghem .  Zentr.,  1912,  i,  1635 ;  from  Bull.  Sci.  Pharm.,  1912, 
18,  645 — 649). — Tannin  and  iodine  are  not  chemically  combined  ;  the 
tannin  serves  as  a  substratum  for  hydrogen  iodide.  The  preparation 
may  be  replaced  by  freshly  prepared  solutions  of  hydriodic  acid  of 
known  strength.  C.  H.  D. 
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Methyltannin.  Josef  Herzig  ( Monatsh .,  1912,  33,  843 — 852, 
Compare  Herzig  and  Renner,  Abstr.,  1909,  i,  713). — -When  4  grams 
of  methyltannin  (tannin  methyl  ether)  are  heated  with  10  c.c.  of  a 
7*4%  solution  of  potassium  hydroxide  in  alcohol,  the  residue  obtained 
on  evaporation,  after  dissolving  in  water,  gives  an  ether  extract 
containing  the  ethyl  ester  of  trimethylgallic  acid,  m.  p.  52 — 55°.  The 
aqueous  solution,  after  extraction  with  ether,  contains  a  mixture  of 
tri-  and  di-methylgallic  acids,  which  can  be  isolated  by  acidifying  and 
again  extracting  with  ether ;  the  aqueous  solution  still  contained  a 
substance  of  reducing  properties.  The  above  ethyl  ester  can  also  be 
obtained  (m.  p.  53 — 55°)  by  a  similar  treatment  of  the  corresponding 
methyl  ester  with  a  small  amount  of  potassium  hydroxide  in  ethyl 
alcoholic  solution.  If  methyltannin  is  treated  in  solution  in  methyl 
alcohol  with  an  insufficient  amount  of  barium  hydroxide,  the  product 
is  the  methyl  ester  of  trimethylgallic  acid. 

That  the  results  obtained  above  do  not  depend  on  the  presence  of 
methyl  trimethylgallate  as  an  impurity  in  the  methyltannin  is  shown 
by  the  latter,  after  repeated  recrystallisation  from  large  quantities  of 
alcohol,  having  an  unaltered  methoxyl  content,  and  still  exhibiting  the 
same  behaviour  with  alcoholic  potassium  hydroxide.  Also,  sublimation 
of  methyltannin  in  an  atmosphere  of  carbon  dioxide  gave  as  the  only 
definite  products,  trimethylgallic  acid  (m.  p.  166 — 168°)  and  a  trace 
of  a  substance,  m.  p.  135 — 145°. 

The  inconsistency  in  [a]D  for  different  specimens  of  methyltannin 
(Herzig  and  Renner,  loc.  cit.)  appears  to  be  due  to  the  application  of 
warm  acetic  acid  in  their  preparation.  Boiling  with  acetic  acid 
raises  the  optical  activity  of  methyltannin  very  considerably ;  the 
change  is  in  all  probability  connected  with  the  hydrolytic  effect  of  the 
acetic  acid,  which  causes  complete  hydrolysis  in  a  sealed  tube  at 
130 — 140°.  Specimens  of  methyltannin  in  the  preparation  of  which 
the  use  of  acetic  acid  was  avoided  gave  [o]d  +  9 '5°  to  +  10-7°. 

D.  F.  T. 

The  Compounds  of  Dimethylpyrone  with  Aluminium 
Bromide  and  with  Trichloroacetic  Acid.  Wladimir  Plotnikoff 
(Chem.  Zentr.,  1912,  i,  1839  ;  from  Reprint,  1911). — A  compound, 
AlBr3,C7H802,  is  obtained  in  cold  ethylene  bromide  solution,  and  has 
m.  p.  120  — 123°.  The  freezing-point  curve  of  aluminium  bromide  and 
dimethylpyrone  indicates  the  existence  of  this  compound,  and  of 
another,  AlBr3,2C7Hg02. 

A  similar  freezing-point  curve,  with  two  maxima  and  three  eutectic 
points,  indicates  the  existence  of  two  compounds  with  trichloroacetic 
acid,  C7H802,CC13*C02H  and  C7H802,2CC13'C02H.  A  third  compound, 
2C7Hg02,CCl3,C02H,  may  also  exist.  C.  H.  D. 

Constitution  of  the  Phthaleins  and  Their  Derivatives. 
Bernardo  Oddo  and  Ettore  Vassallo  ( Gazzeita ,  1912,  42, 

ii,  204 — 236). — It  has  been  found  (Oddo,  Abstr.,  1911,  ii,  826)  that 
treatment  with  magnesium  ethyl  iodide  does  not  reveal  the  presence 
of  active  hydrogen  in  the  phenolphthalein  molecule.  This  result 
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throws  doubt  on  Baeyer’s  biphenolic  formula  : 

0-^U^C6H4-0H' 

since  such  a  compound  should  yield  2  mols.  of  ethane,  corresponding 
with  the  two  phenolic  hydrogen  atoms.  Repetition  of  the  above 
experiment  with  larger  quantities  shows  that  the  lactonic  group  also 
remains  indifferent,  whereas  in  other  similar  compounds,  such  as 
coumarin  and  santonin,  the  oxygen  of  the  carbonyl  group  undergoes 
replacement  by  two  alkyl  groups. 

On  the  other  hand,  the  monopotassium  salt  of  phenolphthalein, 
which  has  been  obtained  crystalline  in  reddish-violet,  rhomboidal 
plates,  reacts  with  magnesium  ethyl  iodide,  giving  1  mol.  of  hydro¬ 
carbon  in  accord  with  the  dihydroxylic  formula  C20H]3O2(OH)*OK ; 
but  here,  too,  the  presence  of  a  lactonic  group  is  not  indicated. 

Anhydrous  ammonia,  aniline,  dimethylaniline,  or  pyridine  gives  no 
precipitate  with  an  ethereal  phenolphthalein  solution,  and  the  latter 
remains  colourless.  Also,  in  pyridine  solution,  phenolphthalein  does 
not  react  with  magnesium  ethyl  iodide. 

Cryoscopic  and  ebullioseopic  measurements  give  the  following 
results.  In  freezing  phenol,  phenolphthalein  has  the  normal  molecular 
weight,  even  with  considerable  concentrations.  In  aniline,  however, 
the  molecular  weight  is  only  about  one-third  of  the  normal  value  for 
low  concentrations,  and  only  when  the  concentration  exceeds  12%  are 
normal  values  obtained  ;  Ampola  and  Rimatori  (Abstr.,  1897,  ii,  306) 
found  that  phenols  showed  normal  behaviour  in  this  solvent.  In 
freezing  veratrole  or  dimethylaniline,  values  agreeing  with  the  simple 
molecular  formula  are  obtained.  In  boiling  methyl  alcohol  or  acetone, 
the  molecular  weight  has  double  the  normal  value  when  the  concentra¬ 
tion  is  low,  and  gradually  diminishes  as  this  is  increased.  With 
pyridine,  however,  normal  ebullioseopic  behaviour  is  shown  even  at 
low  concentrations. 

Unlike  phenolphthalein,  resorcinolphthalein  is  found  to  contain  two 
active  hydrogen  atoms  when  treated  with  magnesium  ethyl  iodide, 
this  result  agreeing  with  the  biphenolic  formula  ;  when  treated  with 
excess  of  the  reagent,  resorcinolphthalein  gives,  however,  no  indication 
of  the  presence  of  a  lactonic  group.  Iminophenolphthalein,  on  the 
other  hand,  shows  only  one  active  hydrogen  atom,  although  it  is 
usually  regarded  as  possessing  the  structure  : 

CO<C6H4>C<C6H4-0:H  • 

TT  .ATT  > 


'C0H4-OH 


its  diacetyl  and  triacetyl  derivatives  (see  below)  contain  no  such 
hydrogen  atoms. 

In  boiling  pyridine,  fluorescein  shows  behaviour  different  from  that 
of  phenolphthalein,  molecular  weights  lower  than  the  theoretical 
values  being  obtained  at  low  concentrations.  Fluorescein  differs  from 
phenolphthalein  in  combining  readily  with  pyridine  in  various 
proportions  to  form  crystalline  compounds. 

The  authors  give  a  brief  summary  of  the  results  of  previous 
investigations  on  phenolphthalein  and  its  salts  and  other  derivatives, 
and  discuss  these  in  relation  to  those  given  above.  The  difference 
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between  phenolphthalein  and  other  hydroxylic  compounds,  such  as 
fluorescein,  is  to  be  sought  in  the  different  functional  disposition  of 
the  oxygen  atoms  usually  regarded  as  hydroxylic.  In 
fluorescein,  the  two  hydroxyl  groups  are  separated  by 
an  anhydridic  oxygen  atom,  and  their  great  distance 
apart  and  the  stability  of  the  triple  hexagonal 
nucleus  to  which  they  are  attached  allows  of  their 
existence.  With  phenolphthalein,  however,  the  hydroxyl 
groups  are  in  close  juxtaposition,  and  at  the  same 
time  the  benzene  nuclei  to  which  they  are  attached 
are  free ;  it  seems  probable,  therefore,  that  the 
molecule  immediately  tends  to  acquire  a  more 
stable  arrangement,  the  two  oxygen  atoms  assuming 
ethereal  functions  and  binding  the  two  benzene 
nuclei  (annexed  formula).  The  monoimino-compound 
would  possess  a  similar  structure. 

For  the  potassium  salt,  however,  must  be  assumed  either  the  lacto- 

phenolic  formula,  CO<^^q^£^>C<\q6^4.q^,  or  the  carboxy-quinonoid 

formula,  C02K'CgH4*C<^q6^4.q^,  the  latter  being  the  more 
probable. 

The  results  at  present  obtained  with 
explainable  by  the  formula  :  CO<C^^ 4^>C<C 


C6H4<^0 

CO 


phenolphthalein  are  also 


OPh 

'OPh’ 


With  pyridine,  fluorescein  forms  yellow,  crystalline  compounds  : 
(1)  C20H12O5(C5H5N)2  and  (2)  C20H12O5(C5H5W)3,  m.  p.  95°,  which  is 
unstable  and  is  readily  transformed  into  (1). 

Triaeetylphenolphthaleinimide,  CO  <C^G^c4^  C<C^°|j 4 _ forms  tri¬ 
clinic  [Maddalena]  crystals,  m.  p.  238°.  T.  H.  P. 

[Preparation  of  14-Chlorocoeramidonine  and  Allied 
Compounds.]  Farbwerke  vorm.  Meister,  Lucius  &  Bruning 
(D.R..-P.  246337.  Compare  Abstr.,  1906,  i,  687;  1907,  i,  1067).— 
14 -Chlorocoeramidonine,  a  brownish-yellow  powder,  is  prepared  from 
4-chlorophenyl-a-aminoanthraquinone  by  the  action  of  condensing 
agents ;  after  treatment  with  sodium  hyposulphite  it  yields  a  red  vat, 
from  which  cotton  is  dyed  in  clear  golden-yellow  shades. 

12 :  li-Dichlorocoeramidonine  and  benzocoeramidonine  have  similar 
properties,  and  are  prepared  from  2  : 4-dichlorophenyl-a-aminoanthra- 
quinone  and  a-naphthyl-a-aminoanthraquinone  respectively. 

14:14 '-Goeramidonyl  ketone  is  obtained  by  the  condensation  of 
di-aa-anthraquinonyl-jt>/>-diaminobenzophenone,  whilst  di-aa-anthra- 
quinonyl-o-tolidine  furnishes  14  : 14'-bis-12  :  l2'-metbylcoeramidonyl. 

F  .M.  G.  M. 


Substituted  Rhodanins  and  Some  of  their  Aldehyde 
Condensation  Products.  XII.  Hans  Nagele  ( Monatsh .,  1912, 
33,  941 — 965.  Compare  Abstr.,  1910,  i,  764). — An  extension  of  the 
work  of  Andreasch  and  Zipser  (Abstr.,  1903,  i,  855). 
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Phenylrhodanin  and  wi-tolualdehyde  when  heated  with  a  little 
acetic  acid  condense  to  3-phenyl-5-tolylidenerhodanin , 


C6H4Me-CH:C< 


s— cs 

CONPh’ 


yellow  crystals,  m.  p.  200°. 

3-Phenyl-5-cuminylidenerhodanin ,  obtained  in  an  analogous  manner 
from  cuminaldehyde,  forms  dark  yellow  crystals,  m.  p.  204°. 

3-isoButylrhodanin,  obtained  by  the  action  of  ethyl  chloroacetate  on 
potassium  isobutyldithiocarbamate,  is  an  unpleasant  smelling  oil, 
b.  p.  160°/11 — 12  mm. 

5-Benzylidene-3-isobutylrhodanin ,  from  the  previous  substance  with 
benzaldehyde,  forms  yellow  leaflets,  m.  p.  117°. 

5-o-Hydroxybenzylidene-3-isobutylrhodanin,  obtained  analogously  with 
salicylaldehyde,  forms  deep  yellow  needles,  m.  p.  184°.  The  isomeric 
5-p-hydroxybenzylidene-3-isobutylrhodanin  is  a  yellow,  crystalline 
powder,  m.  p.  153°. 

5-^-Metkoxybenzylidene-3-\sobutylrhodanin,  from  anisaldehyde,  forms 
yellow  crystals,  m.  p.  115°. 

5-p-Dimethylaminobenzylidene-3-i&obutylrhodanin,  from  dimethyl- 
aminobenzaldehyde,  is  a  red,  crystalline  powder,  n^,  p.  156°. 

5-Piperonylidene-3-isobutylrhodanin,  from  piperonal,  forms  yellow 
crystals,  m.  p.  122°. 

Potassium  isobutyldithiocarbamate  can  be  converted  into  isobutyl 
thiocarbimide  (compare  Kaluza,  this  vol.,  i,  440),  which  reacts  with 
ammonia,  forming  iso butylthiocarbimide ;  cyanogen  acts  on  an 
alcoholic  solution  of  this  substance,  forming  a  solution  of  an  inter- 


.  ,  ,  p,/N(c4h9)-c:nh 

mediate  product,  CS<Nn  C’.mV 


which  is  easily  hydrolysed  by 


hydrochloric  acid  to  iso butylthioparabanic  acid ;  this  is  desulphurised 

CO*  CO 

by  silver  nitrate  solution  to  iso butylparabanic  acid,  C4H9#N<^  I  > 

uO'rl  H 


scales,  m.  p.  125°. 

g _ rjg 

3  :  3' -Ethylenedirhodanin,  ^  ^<^>N*C2H4*N<^^  ,m.  p.  194°, 

is  prepared  from  ethylenediamine  through  the  dithiocarbamate  in  the 
same  way  as  the  corresponding  isobutyl  compound  above  ;  its  formula 
was  confirmed  by  analysis  and  molecular-weight  determination  in 
benzene.  It  condenses  with  aldehydes  in  the  same  way  as  the  simpler 
rhodanins,  but  with  rather  more  difficulty. 

5  :  b'-Dibenzylidene-3 :3' -ethylenedirhodanin  forms  deep  yellow  crystals, 
m.  p.  265°. 

5  : 5' -Di-p-hydroxybmzylidcnc-3  :  3' -ethylenedirhodanin  chars  without 
melting. 

5  :  5' -Di-xn-nitrobenzylidene-3  :  3' -ethylenedirhodanin  forms  pale  yellow 
crystals,  m.  p.  258°  (decomp.). 

5  :  5'-Di-p-dimethylaminobenzylidene-3  :  3' -ethylenedirhodanin  is  a  red 
substance,  m.  p.  212°. 

5 : 51  -Di-p-methoxybenzylidene-3 :3' -ethylenedirhodanin  is  a  dark  yellow, 
crystalline  powder,  m.  p.  262°  (decomp.). 
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5  :  5'-Di-p  -  hydroxy  -  m  -  methoxybenzylidene  -  3  :  3'-  ethylenedirhodanin , 
formed  from  vanillin,  is  a  yellow, crystalline  powder, m.p.  270° (decomp.). 

5  :  5'-Dicinnamylidene-3  :  3' -ethylenedirhodanin  is  a  deep  yellow 
powder,  decomposing  at  210°,  m.  p.  235°. 

Ethylenediamine  ^reacts  with  ethylthiocarbimide,  forming  diethyl- 
ethylenethiocarbamide,  (NHEt,CS,NH)2C2H4,  colourless  prisms  and 
needles,  m.  p.  132°,  which  is  converted  by  cyanogen  into  a  brown,  crystal- 

.  .  ,  c(.*nhvc(:nhv  XT  .c(:nh)-c:nh 

Ime  immo-compound,  ^ - cs>N-C2H4-N<cg - ; 


•CS" 


this  on  evaporation  with  hydrochloric  acid  yields  diethylethylenedithiodi- 
parabanic  acid,  pale  yellow  crystals,  which  decompose  without  melting ; 
silver  nitrate  desulphurises  the  last  substance  in  alcoholic  solution  to 
diethylethylenediparabanic  acid ,  colourless  crystals,  m.  p.  168°. 

Diallylethylenedithiodiparabanic  acid,  yellow  scales,  m.  p.  175°,  is  ob¬ 
tained  in  the  same  manner  as  the  diethyl  compound  above,  starting  with 
allyl  thiocarbimide,  and  is  convertible  into  diallylethylenediparabanic  acid, 
colourless  leaflets,  m.  p.  182°.  This  and  all  the  above  parabanic  acids 
on  treatment  in  aqueous  solution  with  calcium  chloride  and  ammonia 
deposit  calcium  oxalate. 

Diethylethylenedithiodihydantoin,  colourless  needles,  m.  p.  184°,  of 
which  the  molecular  structure  is  uncertain,  is  obtained  when  diethyl- 
ethylenedithiocarbamide  is  heated  in  aqueous  solution  with  chloroacetic 
acid.  D.  F.  T. 


Alkaloids  of  Pareira  Boot.  Franz  Faltis  ( Monatsh .,  1912,  33, 
873 — 897). — Commercial  Bebirinium  sulphuricum  has  been  examined 
as  to  its  constituents  (compare  Scholtz,  Abstr.,  1911,  i,  913;  1907,  i, 
79,  etc.);  three  have  been  isolated:  /3-bebeerine,  isobebeerine,  and 
bebeerine--#,  full  details  of  the  method  being  given. 

/3- Bebeerine  C21H2304N,  the  chief  constituent  (termed  /3-  in  order  to 
distinguish  it  from  the  very  optically  active  chief  constituent  obtained 
by  Scholtz),  has  m.  p.  142 — 150°,  [ajf,1  (in  alcohol)  +  28 ‘6°,  (in  pyridine) 
—  24'7°  ;  the  base  and  its  salts  are  amorphous ;  the  iodide  decomposes 
at  245°.  Its  chemical  behaviour  indicates  the  groups 
Ci9H1602-NMe(OH)-OMe ; 

the  acetyl  derivative,  m.  p.  120 — 142°,  can  be  further  converted  into  a 
triacetyl  compound,  m.  p.  140 — 165°,  one  acetyl  group  entering  the 
nucleus.  Benzoylation  also  yields  a  red  tribenzoyl  derivative,  m.  p. 
144 — 147°.  Methylation  by  nitrosomethylcarbamide  gives  a  methyl 
derivative,  needles,  m.  p.  81 — 83° ;  the  action  of  methyl  sulphate 
aided  by  heat  causes  methylation  at  the  nitrogen  atom,  the  quaternary 
iodide,  C19H1602(NMe2I)(0H)*0Me,  obtained  from  the  reaction 
product  being  soluble  in  alkali ;  treatment  with  methyl  sulphate  at  0° 
(compare  Pschorr,  Abstr.,  1911,  i,  908)  methylates  only  the  hydroxyl 
group,  the  hydriodide  of  the  product,  C19H1602NMe(0Me)2,  having 
m.  p.  244°  (decomp.),  and  containing  two  molecules  of  water  of 
crystallisation. 

In  an  experiment  in  which  /3-bebeerine  was  boiled  with  benzene, 
some  unknown  impurity  in  the  latter  caused  a  conversion  into  an 
insoluble  optically  inactive  product ;  endeavours  to  repeat  the 
necessary  conditions  failed.  The  inactive  compound  is  a  tertiary  base, 
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yielding  a  methiodide,  decomposing  at  245° ;  under  the  influence  of 
hydrogen  iodide  the  base  is  converted  into  a  quaternary  iodide ,  m.  p. 
250°  (decomp.),  the  base  of  which  contains  the  elements  of  two 
molecules  of  bebeerine,  together  with  those  of  a  molecule  of  water.  It 
is  uncertain  whether  the  coupling  of  the  molecules  occurred  before  or 
after  the  treatment  with  hydrogen  iodide. 

The  alkaloid  B  is  a  yellow  powder,  m.  p.  220°  (decomp),  [a]D  +  56'7° 
(in  pyridine).  Fusion  with  potassium  hydroxide  causes  the  formation  of 
profcocatechuic  acid,  and  investigation  of  the  groups  indicates  a 
formula  C20H15O2(NMe)(OH)2*OMe. 

woBebeerine,  C19H150(NMe)(0H)2*0Me,  forms  rhombic  needles,  m.  p. 
290°  (decomp.) ;  it  is  optically  inactive. 

It  is  suggested  that  the  bebeerine  (a-bebeerine)  obtained  by  Scholtz 
(i loc .  cit.)  was  really  of  the  same  composition  as  the  ^-bebeerine  above, 
and  actually  a  stereoisomeride.  D.  F.  T. 

The  Constituents  of  Buphane  disticha.  Frank  Tutin 
[Arch,  expt .  Path.  Pharm .,  1912,  89,  314). — Lewin  (this  vol.,  i,  577) 
has  recently  described  the  isolation  of  an  alkaloid  from  Buphane 
disticha ,  for  which  he  proposes  the  name  “  hasmanthine.”  The  author 
points  out  that  he  has  previously  published  an  investigation  on  the 
same  material  (Trans.,  1911,  99,  1240),  and  shown  that  it  contains  at 
least  four  alkaloids.  Probably,  hsemanthine  is  a  mixture  of  at  least 
two  alkaloids,  buphanine  being  the  main  constituent.  H.  W. 

Hydrogenated  Derivatives  of  ajooHarmine.  Victor  Hasen- 
fratz  ( Compt .  rend.,  1912,  155,  284 — 286.  Compare  this  vol., 
i,  577). — Fischer  (Abstr.,  1889,  730)  prepared  dihydroajooharmine  by 
reduction  of  apoharmine  with  phosphorus  and  hydriodic  acid.  The 
author  has  repeated  the  process  and  obtained,  in  addition,  tetrahydro- 
apoharmine,  C8H12N2,H20,  which  crystallises  from  water  in  long, 
colourless,  flattened  needles,  m.  p.  96°.  It  is  readily  soluble  in  hot 
water,  sparingly  so  in  cold,  and  gives  a  picrate,  very  soluble  in 
cold  water. 

Dihydroopoharmine  gives  a  methiodide ,  which  is  not  decomposed  by 
boiling  aqueous  potassium  hydroxide.  The  existence  of  methyla^o- 
harmine  and  nitrosodihydroopoharinine  shows  the  presence  of  an  INH 
group  in  apoharmine  and  its  dihydro-derivative.  Since,  however,  the 
methiodide  of  the  latter,  unlike  that  of  the  former,  is  not  decomposed 
by  potassium  hydroxide,  the  methyl  iodide  in  the  latter  must  be 
attached  to  a  tertiary  amino-group ;  thus  dihydroajooharmine  is  both 
a  secondary  and  a  tertiary  base,  and  this  also  applies  to  ajooharmine,, 
harmine  and  harmaline,  the  alkaloids  of  Peganum  harmala.  W.  G. 

Ethyl  morphine  and  Ethylmorphine  Hydrochloride  (Dionine). 
George  L.  Schaefer  ( Amer .  J.  Pharm.,  1912,  84,  389 — 391). — The 
figures  published  for  the  m.  p.’s  and  solubilities  of  ethylmorphine  and 
ethylmorphine  hydrochloride  are  very  discordant.  The  author  has 
prepared  pure  ethylmorphine  and  finds  that  it  has  no  distinct  m.  p., 
but  begins  to  soften  at  about  88°,  becomes  transparent  at  90 — 91°,  and 
slowly  liquefies  at  110 — 115°.  Its  solubility  is  1  : 480  in  water,  1  :  75 
in  ether,  and  1  :  T5  in  alcohol  at  25°.  The  hydrochloride,  also,  has  no 
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definite  m.  p.,  but  softens  at  110°,  becomes  translucent  at  about  120°, 
and  liquefies,  with  decomposition,  at  a  higher  temperature.  Solubility 
determinations  yielded  the  following  results : 


15° 

1 

11  *5  in  water 

1  :  26  in  alcohol 

25 

1 

8 

1:20 

40 

1 

4 

1  :  8-25  „ 

50 

1  : 

2-5  „ 

1:5  „ 

The  following  test  is  proposed  for  ascertaining  the  purity  of  ethyl- 
morphine  hydrochloride  :  2  c.c.  of  a  solution  of  the  specimen  in  water 
(1  : 40)  at  25°  are  treated  with  3  drops  of  ammonia  (10%).  If  the 
salt  is  pure,  the  solution  remains  clear,  and  soon  deposits  distinct 
needle-shaped  crystals  of  ethylmorphine.  If  the  salt  is  not  pure,  and 
amorphous  by-products  are  present,  the  solution  becomes  milky,  and 
the  separation  of  crystals  may  be  retarded  for  hours,  according  to  the 
amount  of  amorphous  material  contained  in  the  preparation. 

Salts  of  ethylmorphine  may  easily  be  distinguished  from  those  of 
methylmorphine  by  dissolving  0‘05  gram  of  the  specimen  in  water 
(5  c.c.)  and  adding  5  drops  of  ammonia  (10%).  If  allowed  to  remain 
for  about  two  hours,  ethylmorphine  will  separate,  whilst  a  solution 
of  methylmorphine  remains  clear,  ‘without  separating  crystals. 

H.  W. 

Preparation  of  Compounds  from  Alkylarylbarbituric  Acids 
and  Cinchona  Alkaloids.  Farbenfabriken  vorm.  Friedr.  Bayer  & 
Co.  (D.R.-P.  247188). — When  the  cinchona  alkaloids  are  treated  at  the 
ordinary  temperature  with  equimolecular  proportions  of  alkylaryl¬ 
barbituric  acids  in  alcoholic  or  aqueous-alcoholic  solution  they  furnish 
crystalline  compounds  of  therapeutic  value.  The  compounds  from 
phenylethyl barbituric  acid  with  quinine  and  with  hydroquinine 
(C20H26O2N9,2H9O)  have  m.  p.’s  182 — 183°  and  165°  respectively. 

F.  M.  G.  M. 

Solanidine  from  Solanum  tuberosum  II.  Amedeo  Colombano 
( Gazzetta ,  1912,  42,  ii,  101 — 116.  Compare  Abstr.,  1908,  i,  99). — The 
author  has  prepared  solanidine  from  Solanum  tuberosum  in  three 
different  ways,  the  three  products  having  the  same  crystalline  characters 
and  melting  point,  214 — 215°.  Analysis  leads  to  the  formula  C25H39ON, 
which,  however,  requires  confirmation. 

Solanidine  from  Solanum  tuberosum  differs  from  solanidine  from  S. 
sodomaeum,  not  only  as  regardsits  m.  p.,  but  also  in  its  behaviour  towards 
bromine.  The  latter  does  not  decolorise  aqueous  or  chloroform  solutions 
of  bromine,  whilst  the  former  combines  with  bromine,  giving  a 
moderately  stable  compound,  m.  p.  103 — 108°  (decomp.),  which  is  rich 
in  bromine,  but  has  not  yet  been  analysed. 

Solanidine  from  S.  tuberosum  yields  a  camphorsulphonate  (from 
Reychler’s  camphorsulphonic  acid  :  Abstr.,  1899,  i,  445),  forming  tufts 
of  crystals,  m.  p.  170 — 180°,  and  a  bromocamphorsulphonate,  m.  p. 
160 — 180°.  These  salts  have  not  yet  been  analysed.  T.  H.  P. 

Strychnine  and  Brucine.  Riccardo  Ciusa  and  G.  Scagliarini(.4^ 
R.  Accad.  Linceiy  1912,  [v],  21,  ii,  84 — 87.  Compare  Abstr.,  1911,  i, 
155,  1016). — The  action  of  bromine  on  isostrychnine  gives  a  compound 
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which  crystallises  from  alcohol  in  colourless  prisms  of  the  com¬ 
position  CO2Et"C20H22NBr3INH,HBr,  1  mol.  of  bromine  being  added 
to  the  molecule  and  a  further  atom  introduced  in  place  of  a  hydroxyl 
group  of  the  isostrychnine.  Crystallisation  from  pyridine  in  place  of 
alcohol  yields  the  pyridine  salt,  CO2H,C20H21NBr3!NH,C5H5N,  which 
has  a  curarine  action  greater  than  that  of  isostrychnine,  whilst  the 
strychnine  action  has  completely  disappeared  T.  H.  P. 

Compounds  of  Cupric  Thiosulphate  with  Various  Amines. 
G.  Rossi  ( Gazzetta ,  1912,  42,  ii,  185 — 188). — The  final  product  of 
the  interaction  of  a  cupric  salt  with  sodium  thiosulphate  consists  of 
cuprous  thiosulphate,  which,  according  to  the  conditions,  crystallises 
either  alone  or  combined  with  sodium  thiosulphate.  That  cupric 
thiosulphate  is  formed  as  an  intermediate  product  of  the  reaction  is 
shown  by  the  fact  that  the  simultaneous  presence  of  pyridine  results 
in  the  separation  of  blue  crystals  of  the  compound 
CuS203,4C5H5N,6H20. 

Similarly,  with  aniline,  CuS.203,NH2Ph,  and  with  hexamethylene¬ 
tetramine,  CuS203,C6H12N4, 4H20,  are  formed.  T.  H.  P. 

Preparation  of  Glycocyamidine.  Ernst  Schmidt  (Zeitsch.  Allg. 
Oesterr.  Apothekervereins,  1912,  reprint  3  pp.). — -Whilst  creatine  is 
readily  converted  into  creatinine  by  repeated  evaporation  with  con¬ 
centrated  hydrochloric,  acid,  its  homologue,  glycocyamine,  only  yields 
small  quantities  of  glycocyamidine  when  heated  with  the  same 
reagent.  When,  however,  glycocyamine  is  warmed  on  the  water-bath 
during  twenty-four  hours  with  concentrated  sulphuric  acid,  a  good 
yield  of  glycocyamidine  hydrochloride,  darkening  at  200°,  m.  p. 
208 — 210°  (decomp.),  is  obtained.  H.  W. 

Purines.  VII.  2  Oxy-6  : 8  : 9-trimethylpurine,  2-Oxy-0  :  9- 
dimethylpurine,  and  2-Oxy-8  :  9-dimethylpurine.  Carl  O.  Johns 
(J.  Biol.  Ghem.,  1912,  12,  91 — 96). — None  of  the  many  isomerides  of 
the  monoxytrimethyl  purines  has  yet  been  described,  and  if  they 
occur  in  the  cleavage  of  nuclein  they  might  easily  be  overlooked, 
since  they  would  probably  be  readily  soluble  in  water. 

2-Oxy-Q  :  8  :  9-trimethylpurine  is  rather  soluble  in  water,  in  spite  of 
the  fact  that  two  of  the  three  methyl  groups  are  attached  to  carbon 
atoms.  It  was  prepared  by  heating  5-acetylamino-%-methylamino-k- 
methyl-2 -pyrimidone  (decomp.  290 — 300°)  at  225 — 230°  with  acetic 
anhydride.  It  contains  2H2Q  and  decomposes  at  275°;  the  picrate 
decomposes  at  253°. 

2 -Oxy-6  :  9-dimethylpurine ,  prepared  by  the  action  of  85%  formic 
acid  on  5-amino-6-methylamino-4-methyl-2-pyrimidone,  does  not  melt 
at  320°  3  the  picrate  decomposes  at  224°.  When  5-amino-6-methyl- 
amino-2-pyrimidone  is  heated  with  acetic  anhydride  at  150 — 160°,  a 
90%  yield  of  2-ose^-8  : 9-dimethylpurine  is  obtained.  This  does  not 
melt  at  320°  and  is  readily  soluble  in  cold  water;  its  picrate  decomposes 
at  233°.  W.  D.  H. 

Desmotropism  in  the  ^-Thiohydantoins.  Treat  B.  Johnson 
and  Joseph  A.  Ambler  {Amer.  Ghem.  J.,  1912,  48,  197 — 205). — An 
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attempt  to  throw  light  on  the  possible  tautomerism  of  the  i^-thio- 
hydantoins  by  an  investigation  of  the  properties  of  a  salt  of 
i^-thiohydantoinaeetie  acid  with  an  active  base. 

QQ _ JJ 

i^-Thiohydantoinacetic  acid,  COgH’CH.’C^^.^-^  ^  (Tambach, 

Abstr.,  1895,  i,  13;  Andreasch,  Abstr.,  1896,  i.  89),  obtained  by  heating 
together  fumaric  acid  and  thiocarbamide  suspended  in  a  little  water, 
has  m.  p.  245 — 250° ;  although  it  contains  an  asymmetric  carbon  atom 
it  has  not  been  resolved  into  active  constituents.  The  hydrochloride , 
forms  prisms,  m.  p.  210 — 212°  (decomp.)  ;  barium  salt  crystallises  with 
one  molecule  of  water  of  crystallisation ;  cinchonine  and  strychnine 
salts,  extremely  soluble  in  water.  The  acid  is  hydrolysed  by  hydro¬ 
chloric  acid  to  dioxythiazoleacetic  acid. 

The  brucine  salt,  m.  p.  177°,  could  not  be  resolved  by  recrys¬ 
tallisation  from  water ;  the  aqueous  solution  shows  mutarotation, 
initial  [a]i?  -  12’65°,  changing  slowly  for  several  days  or  rapidly  on 
boiling  to  [a]f?  —  25,0°  to  -25 '2°.  This  alteration  is  attributed  to  a 
desmotropic  change  in  the  molecule  of  the  acid.  D.  F.  T. 


Reactions  of  the  Isatins.  Moiutz  Kohn  and  Artur  Klein 
(Monatsh.,  1912,  33,  929 — 940). — When  isatin  is  cautiously  warmed 
with  acetic  anhydride  and  zinc  dust  until  the  mixture  becomes 
decolorised,  a  colourless  substance,  monoclinic  crystals,  m.  p.  223°,  is 
obtained.  Analysis  and  molecular-weight  determinations  indicate  a 
formula  C16H804N2Ac4,  and  the  substance  is  probably  tctra-acetylisatide, 
possibly  previously  isolated  by  Heller  (Abstr.,  1904,  i,  416).  The 
existence  of  such  a  derivative  favours  the  old  pinacone  structure  for 
isatide,  and  the  probable  formula  for  the  new  compound  is 

NAc<^q1>C(OAc)-C(OAc)<^J)I1>NAc. 

In  an  analogous  manner,  5-bromoisatin  reacts  with  zinc  dust  and  acetic 
anhydride,  producing  5  :  b'-dibromotetra-acetylisatide,  monoclinic  prisms, 
m.  p.  238 — 242°  (dticomp.). 

Isatin  and  2-methylquinoline  when  heated  together  at  160 — 170° 
undergo  condensation  to  form  S-quinaldylideneisatin, 

NH<W>C:CH-C9NHe ; 

it  forms  orange-red  needles,  m.  p.  234°.  5-Bromoisatin  forms  an 
analogous  5-bromo-Z-quinaldylideneisatin,  orange-red  needles,  which 
decompose  at  265 — 267.  TTnlike  the  previous  two  cases,  a  mixture  of 
5  :  7-dibromoisatin  and  2-methylquinoline  in  suspension  in  boiling  amyl 
alcohol  forms  an  aldol  condensation  product, 

nh<^^!£>c(oh)-ch2-c9nh6, 

a  colourless  substance,  tablets,  decomposing  at  205°  approx. 

1-Methylisatin  reacts  with  phosphorus  pentachloride  on  warming, 
with  the  formation  of  2-dichloro-l-methylisatin,  needles,  m.  p. 
142 — 145°;  on  treatment  with  barium  hydroxide  solution  this  gives 
1-methylisatic  acid  as  the  barium  salt,  yellow  needles ;  silver  salt,  deep 
yellow  needles.  D.  F.  T. 
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[Preparation  of  Benzoyl-a-isatinanilide.]  Farbwerke  vorm. 
Meister,  Lucius  &  Bruning  (D.R.-P.  246715). — Benzoyl-a-isatin¬ 
anilide,  yellow  crystals,  m.  p.  258 — 259°,  is  prepared  by  boiling 
a-isatinanilide  (10  parts)  with  benzoyl  chloride  (50  parts)  until  the 
mixture  assumes  a  yellowish-brown  colour,  the  product  (which  separates 
on  cooling)  is  washed  with  benzoyl  chloride,  and  crystallised 
from  xylene ;  it  forms  a  colourless,  sparingly  soluble  (in  water) 
compound  with  sodium  hydrogen  sulphite,  and  with  fuming  sulphuric 
acid  furnishes  soluble  sulphonated  derivatives,  which  dye  wool  in  yellow 
shades.  F.  M.  G.  M. 

A  Red  Compound  of  Cuprous  Iodide  with  Quinoline 
Methiodide.  Moritz  Kohn  ( Monatsh .,  1912,  33,  919 — 922). — An 
aqueous  solution  of  quinoline  methiodide  colours  cuprous  iodide  red, 
due  to  the  formation  of  a  substance  which  can  be  prepared  more 
conveniently  by  the  interaction  of  an  aqueous  solution  of  the 
methiodide  and  cuprous  iodide  dissolved  in  aqueous  potassium  iodide. 
The  product  is  a  red  powder  (microscopic  needles) ;  it  can  also  be 
prepared  by  dissolving  cuprous  iodide  in  warm  quinoline  and  treating 
with  methyl  iodide  at  room  temperature. 

The  compound,  which  can  be  washed  with  water  without  appreciable 
decomposition,  is  shown  by  analvsis  to  have  the  composition 
CuT,Cf)H7N,CH3I.  "  D.  F.  T. 

Doubly-linked  Carbon  Atoms  and  the  Carbon-Nitrogen 
Linking.  X.  Degradation  of  Quinoline  and  of  isoQuinoline 
by  Reduction.  Hermann  Emde  (Annalen,  1912,  391,  88 — 109. 
Compare  Abstr.,  1911,  i,  718). — 1  :  1 -Dimethyl tetrahydroquinolinium 
iodide,  which  is  obtained  conveniently  by  mixing  tetrahydroquinoline, 
methyl  iodide,  methyl  alcohol,  and  sodium  methoxide,  is  stable  in 
aqueous  solution  towards  sodium  amalgam.  The  corresponding  chloride, 
however,  is  readily  attacked  in  concentrated  aqueous  solution  on  the 
water-bath,  yielding  o-propyldimethylaniline,  NMe2*C6H4Pr,  b.  p. 
228 — 229°/733  mm.  This  base  forms  a  picrate,  m.  p.  99 ° ;  platini- 
cldoride,  m.  p.  152°,  and  methiodide,  m.  p.  179°;  the  aurichloride, 
yellow  leaflets,  and  platinichloride,  orange-red  needles,  of  the  last  have 
m.  p.  179°  and  223°  (decomp.)  respectively. 

In  a  similar  manner,  2  : 2-dimethyltetrahydrozsoquinolinium  chloride 
in  concentrated  aqueous  solution  is  decomposed  by  sodium  amalgam  on 
the  water- bath,  and  yields  o-vinylhenzyldimethylamine, 
CH2:CH-C6H4-CH2-NMe2, 

b.  p.  216 — 218°/754  mm.  The  substance,  which  has  not  been  obtained 
quite  pure  by  this  method,  forms  a  picrate,  m.  p.  above  100°,  yellow  needles  ; 
aurichloride,  m.  p.  135°,  golden  leaflets,  and  methiodide,  m.  p.  199°, 
colourless  needles  ( picrate ,  m.  p.  154°;  aurichloride,  m.  p.  120 — 140°; 
platinichloride,  decomp.  235°).  o-Vinylbenzyldimethylamine  in  a 
purer  condition  is  obtained  by  the  distillation  of  a  concentrated  aqueous 
solution  of  2  :  2-dimethyltetrahydroisoquinolinium  hydroxide ;  the 
picrate,  aurichloride,  and  platinichloride  have  m.  p.  105°,  165°,  and 
184°  respectively.  The  methiodide  has  m.  p.  199°,  and  the  picrate, 
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aurichloride,  and  platinichloride  derived  therefrom  have  m.  p.  165°  and 
171 — 172°,  and  deeomp.  235°  respectively. 

It  seems,  therefore,  that  in  the  tetrahydroisoquinoline  series, 
Hofmann’s  method  and  the  author’s  method  yield  the  same  initial 
fission  product.  Whilst,  however,  the  further  treatment  of  this  pro¬ 
duct  by  Hofmann’s  method  does  not  give  satisfactory  results,  the 
elimination  of  the  nitrogen  from  it  is  readily  accomplished  by  the 
author’s  process. 

o-Vinylbenzyldimethylamine  is  converted  into  its  methochloride,  an 
aqueous  solution  of  which  is  then  reduced  on  the  water-bath  by 
5%  sodium  amalgam.  Trimethylamine  is  obtained  together  with 
o -methylstyrene,  CH2ICH*C6H4Me,  b.  p.  168°/746  mm.,  which  readily 
polymerises  to  a  substance  resembling  caoutchouc.  o-Methylstyrene  has 
also  been  prepared  from  o-xylene  as  follows  :  o-Xylene  is  converted 
successively  into  o-xylyl  bromide,  o-tolylacetonitrile,  and  /3-o-tolyl- 
ethylamine,  Cg^Me’CHg'CH^NHg,  by  the  usual  methods.  The  base 
has  b.  p.  227°,  and  forms  a  carbamate, 

C6H4Me-CH2-CH2-NH-C02*NH3-CH2-CH2-C6H4Me, 
m.  p.  111°,  hydrochloride,  C9H13N,HC1,3H20,  m.  p.  78°  (227°  when 
anhydrous),  platinichloride,  decomp,  about  253°,  picrate,  m.  p.  177°, 
and  aurichloride,  which  has  different  m.  p.’s  according  to  the  amount 
of  water  of  crystallisation  it  contains,  but  decomposes  at  about  195°. 
A  methyl-alcoholic  solution  of  the  carbamate  reacts  with  methyl  iodide 
and  sodium  methoxide  to  form  trimethyl-fi-o-tolylethylammonium  iodide, 
C6H4Me*CH2*CH2'NMe3I,  m.  p.  250°.  The  corresponding  picrate, 
m.  p.  152,5°,  long,  orange-yellow  needles,  aurichloride,  m.  p.  156°, 
golden-yellow  needles,  and  platinichloride,  decomp.  244°,  orange 
needles,  are  described.  By  distillation  with  33%  potassium  hydroxide, 
the  iodide  is  decomposed, and  yields  trimethylamine  ando-methylstyrene. 

C.  S. 

Asymmetric  Selenites.  II.  Additive  Products  of  Piperidine 
with  Selenious  and  Sulphurous  Acids.  Luigi  Marino  and 
A.  Toninelli  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  98 — 103. 
Compare  this  vol.,  i,  127). — In  boiling  methyl  alcohol  the  compound 
CgHjjX’SeOg  appears  to  be  dissociated  to  some  extent,  whilst  the 
analogous  sulphur  derivative,  C5HulSr*S02  (compare  Michaelis,  Abstr., 
1895,  i,  430),  exhibits  the  normal  molecular  weight.  The  specific 
conductivities  of  the  selenium  and  sulphur  compounds  in  methyl- 
alcoholic  solutions  at  25°  are  0'006972  and  0-006303  respectively. 

These  compounds  being  good  electrolytes,  measurements  were  made 
with  their  methyl-alcoholic  and  aqueous-alcoholic  solutions  by  Bredig 
and  Fraenkel’s  method  (Abstr.,  1905,  ii,  692)  to  ascertain  if  they  are 
acidic  in  character.  The  results  indicate  no  interchange  of  position  of 
the  iminic  hydrogen  to  give  an  acid  analogous  to  aminosulphinie  acid. 

T.  H.  P. 

Syntheses  in  the  Pyrrole  Group.  VII.  Derivatives  of  Pyrrole- 
2-  and  -3-carboxylic  Acids.  Bernardo  Oddo  and  Augusto,Moschini 
(Gazzetta,  1912,  42,  ii,  244 — 256.  Compare  this  vol.,  i,  721). — In  the 
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preparation  of  pyrrole-2-carboxylic  acid  by  means  of  magnesium 
pyrryl  iodide  (Abstr.,  1909,  i,  672),  a  yield  of  85%  of  the  acid,  calculated 
on  the  pyrrole  used,  is  obtainable. 

The  syntheses  of  polypeptides  may  be  effected  economically  and 
efficiently  by  treating  the  amide  of  pyrrole-2-carboxylic  acid  with,  for 
example,  a  chloroacetic  ester,  chloroacetamide,  etc.  : 

C4NH4-CO'NH.  +  CH2Cl*C02Et  = 

HC1  +  C4NH4-C0-NH-CH2-C02Et 
(compare  Fischer  and  van  Slyke,  Abstr.,  1911,  i,  1020).  Further, 
C4NH4-CO*NH2  +  CH2Cl-CONH2  = 

HC1  +  C4NH4*CONH*CH2*CONH2, 

and  this  +CH2Cl‘C02Et  = 

HC1  +  C4NH4-C0-NH2*CH2-C0*NH-CH2-C02Et, 
the  ethyl  ester  of  2-pyrroylglycylglycine. 

In  a  similar  manner,  the  application  of  chlorides  of  carbamic  acids, 
Cl*CONH2,  and  of  esters  of  chloro-formic  acid,  leads  to  pyrrole- 
2-amino-acids  of  the  simplest  type,  CjNH^CO’NH-LCONHJ^CC^H. 

Pyrroyl  chloride  may  be  obtained  by  the  action  of  thionyl  chloride 
on  pyrroIe-2-carboxylic  acid  (compare  Fischer  and  van  Slyke,  loc.  cit.). 

n- Propyl  pyrrole-2-carboxylate ,  C4NH4*C02Pr,  prepared  from 
magnesium  pyrryl  bromide  and  propyl  chloroformate,  it  is  a  dense, 
colourless  liquid,  b.  p.  164 — 167°/50  mm.  The  iso  butyl  ester,  C9H1302N, 
b.  p.  119 — 122°/70  mm.,  and  the  iso  amyl  ester,  C]0H15O2N,  b.  p. 
186— 190°/100  mm.,  are  dense,  faintly  yellow  liquids. 

The  amide  of  pyrrole-2-carboxylic  acid  may  be  obtained,  more 
economically  than  by  Fischer  and  van  Slyke’s  method  {loc.  cit.),  by  the 
action  of  aqueous  ammonia  on  an  ester  (methyl)  of  the  acid  in  a  sealed 
tube  (at  155-160°). 

By  passing  a  current  of  carbon  dioxide  over  magnesium  pyrryl 
chloride,  heating  the  mass  at  250 — 270°,  and  treating  with  acid, 
pyrrole-3-carboxylic  acid  is  obtained,  the  group  C02MgX  migrating 
from  the  2-  to  the  3-position  under  the  influence  of  heat.  T.  H.  P. 

Syntheses  in  the  Pyrrole  Group.  VIII.  Halogen-  and 
Amino-derivatives  of  Methylpyrroyl.  Bernardo  Oddo  and 
Augusto  Moschini  ( Gazzetta ,  1912,  42,  ii,  257 — 266.  Compare 

preceding  abstract). — 2 -Pyrryl  chloromethyl  ketone,  C4H4N*COCH2Cl, 
prepared  by  the  action  of  chloroacetyl  chloride  on  magnesium  pyrryl 
bromide,  forms  white  needles,  m.  p.  115°,  and  exhibits  normal 
cryoscopic  behaviour  in  acetic  acid  ;  its  silver  derivative, 
C4H3NAg-COCH2Cl, 

was  prepared.  Oxidation  of  the  ketone  with  permanganate  gives 
2-pyrrylglyoxylic  acid  (compare  Oddo,  Abstr.,  1910,  i,  426).  Under 
the  influence  of  water  or  dilute  alkali  solution,  the  ketone  is  con¬ 
verted  into  2-pyrryl  hydroxymethyl  ketone,  which  readily  undergoes 
resinification. 

The  action  of  pyridine  on  2-pyrryl  chloromethyl  ketone  yields 
CH-CH  CH*CH 

the  pyridonium  compound,  ^g.^>C*CO*CH2‘NCl^^jj.^^^>CH 

which  forms  needles,  m.  p.  135°,  has  a  distinct  alkaline  reaction,  gives 
ionic  chlorine  in  aqueous  solution,  and  yields  crystalline  precipitates 
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with  platinic  and  auric  chlorides.  When  treated  with  potassium 
hydroxide,  it  yields  the  corresponding  hydroxide  (1), 
C4NH4-CO-CH2-N(OH):CJI,, 
m.  p.  163°  (decomp.). 

2 -Pyrryl  aminomethyl  ketone ,  C4NH4*CO*CH2,NH2,  forms  dark 
yellow,  nacreous  leaflets,  reduces  ammoniacal  silver  and  alkaline 
copper  solutions,  and  is  soluble  in  dilute  hydrochloric  acid,  from 
which  it  is  reprecipitated  by  ammonia. 

2 -Pyrryl  bromoniethyl  ketone,  C6H6ONBr,  forms  white  needles, 
m.  p.  96°. 

2 -Pyrryl  iodomethyl  ketone,  C6H6ONI,  forms  faintly  yellow  needles, 
m.  p.  81°.  T.  H.  P. 


Syntheses  in  the  Pyrrole  Group.  IX.  Pyrroylacetic  Acid. 
Bernardo  Oddo  and  Augusto  Moschini  ( Gazzetta ,  1912,  42,  ii, 
267 — 269.  Compare  preceding  abstract). — 2 -Pyrroylacetic  acid, 
C4NH4-C0-CH2-C02H, 

obtained  as  ester  by  the  action  of  the  chloride  of  monoethyl  malonate 
on  magnesium  pyrryl  bromide,  forms  slender,  white  needles,  m.  p. 
95°  (decomp.).  The  ethyl  ester,  C9Hn03N,  forms  a  felted  mass  of 
long,  canary-yellow  fibres,  m.  p.  71°,  has  the  normal  molecular  weight 
in  freezing  benzene,  and  decomposes  into  C4NH4*COMe  +  C02 +- 
Et*OH  when  heated  with  dilute  alkali ;  its  alcoholic  solution  gives  a 
green  coloration  with  ferric  chloride.  T.  H.  P. 

Preparation  of  Condensation  Products  in  the  Anthracene 
Series.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  246966.  Compare 
Abstr.,  1911,  i,  855). — When  the  esters  of  arylaminoanthraquinone- 
carboxylic  or  diaryldiaminoanthraquinonedicarboxylic  acids  are 
reduced,  they  furnish  acridone  derivatives,  which  dye  cotton. 

1  : 5 -Anthraquinonediacridone,  a  violet  powder,  is  prepared  by 
reducing  dimethyl  1  : 5-dianilinoanthraquinone-o-dicarboxylate  with 
zinc  and  30%  ammonium  hydroxide. 

Methyl  dibromophenyl-l-aminoanthraquinonecarboxylate  (I)  is  ob- 
Br  Br  Cl 
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tained  by  condensing  1-chloroanthraquinone  with  methyl  3  :  5-dibromo- 

anthranilate ;  on  reduction  with  sodium  hypo¬ 
sulphite  it  furnishes  dibromoanthracridone 
(II),  which  is  isolated  in  the  form  of  red 
flakes  by  subsequent  oxidation  (aerial  or 
otherwise). 

Methyl  chlorodibromophenyl  - 1  -  amino- 
anthraquinonecarboxylate  (III)  is  obtained 
in  a  similar  manner  from  1-chloroanthra¬ 
quinone  and  methyl  4-chloro-3  :  5-dibromo- 
on  reduction  it  yields  chlorodibromoanthr acridone. 

F.  M.  G.  M. 
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Action  of  Heat  on  d-Lupanine,  C16H24ON2.  S.  Di  Palma  ( Ghent . 
Zentr.,  1912,  i,  1839;  from  Giorn.  Pkarm.  Ghim.,  1912,  61,  152 — 166). 
— Lupaniee  melts  to  an  orange  liquid,  which  darkens,  evolving  vapours 
with  an  odour  of  pyridine.  The  residue  contains  a  base,  C15H22N2, 
which  forms  a  platinichloride,  m.  p.  117 — 119°  after  dehydration,  an 
aurichloride,  m.  p.  160 — 165°  (decomp,),  and  a  hydrochloride ,  m.  p.  165° 
(decomp.).  C.  H.  D. 

Hydantoins.  XII.  Synthesis  of  Thiotyrosine.  Treat  B. 
Johnson  and  Charles  A.  Brautleoht  (J.  Biol.  Chem,  1912,  12, 
175 — 196.  Compare  this  vol.,  i,  585). — 2-Thio-l-phenyl-4-p-nitrobenzyl- 

CO — NPh 

idenehydantoin,'SO.i'Q^H.i'Qid'.G<^  1  ,  prepared  by  condensation 

of  nitrobenzaldehyde  with  thiophenylhydantoin,  separates  from  glacial 
acetic  acid  in  yellow  prisms,  m.  p.  278 — 279°.  When  heated  with 
ethyl  bromide  and  sodium  ethoxide  in  alcoholic  solution,  it  yields 
2-ethyl thiol-l-plmiyl-i-p-nitrobenzylidenehydantoin,  yellow  needles,  m.  p. 
212 — 213°,  which,  when  digested  with  hydrochloric  acid,  gives  a 
quantitative  yield  of  l-phenyl-4:-p-nitrobenzylidenehydantoin,  needles, 
m.  p.  300°.  Reduction,  by  hydriodic  acid  and  phosphorus,  transforms 
this  into  l-phenyl-i-p-aminobenzylhydantoin,  prisms,  m.  p.  143°,  the 
hydriodide,  in.  p.  275°  (decomp.),  hydrochloride ,  m.  p.  260 — 262° 
(decomp.),  sulphate,  decomposing  at  190 — 250°  according  to  rate  of 
heating,  and  nitrate,  similarly  decomposing  at  190 — 240°,  of  which 
were  also  examined. 

4-p -Aminobenzylhydantoin  hydrochloride  is  obtained  in  good  yield  by 
the  reduction  of  4-p-nitrobenzylidenehydantoin  by  means  of  tin  and 
hydrochloric  acid,  or  by  digestion  of  the  corresponding  hydriodide 
(formed  in  needles  decomposing  at  220°  by  reduction  of  />-nitrobenzyl- 
bydantoin  with  hydriodic  acid  and  phosphorus)  with  an  aqueous 
suspension  of  silver  chloride.  It  forms  prisms,  m.  p.  255 — 257° 
(decomp.),  and,  when  treated  with  alkali,  yields  the  corresponding 
i-p-aminobenzylhydantoin,  prisms,  m.  p.  145°.  When  diazotised  and 
heated,  the  latter  substance  is  transformed  into  tyrosinehydantoin, 
m.  p.  258°. 

4-p  -  Nitrobenzylhydantoin,  pale  yellow  prisms,  m.  p.  238 — 240° 
(decomp.),  obtained  by  nitration  of  benzylhydantoin  at  0°  by  nitric 
acid  (D  1*52),  is  transformed  by  tin  and  hydrochloric  acid  into  the 
above-mentioned  hydrochloride  of  4-p-aminobenzylhydantoin. 

When  a  solution  of  potassium  xanthate  is  added  to  a  diazotised 
solution  of  4-aminobenzylhydantoin  hydrochloride,  4:-’p-diazobenzyl- 
hydantoin  ethylxanthate  separates  as  an  unstable  voluminous,  yellow 
precipitate,  which,  when  allowed  to  remain  at  the  ordinary  tempera¬ 
ture,  or  when  heated  at  90°,  is  converted  into  4- benzylhydantoin 

_ NTT 

^-ethylxanthate,  EtOSCS*C6H4*CH2*CH<C  i  ,  m.  p.  about  170° 

ixxL  •  CO 

(decomp.).  Saponification  with  alkali  or  digestion  with  water  trans¬ 
forms  this  into  thiotyrosinehydantoin,  m.  p.  248 — 249°,  from  which, 
after  prolonged  treatment  with  barium  hydroxide,  the  sulphate  of 
thiotyrosine  disulphide  is  obtained.  The  latter,  when  heated  with 
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water,  deposits  thiotyrosine  disulphide,  [C02H,CH(NH2)*CH2,C6H4]2S2> 
m,  p.  278°  (decomp.),  which  can  also  be  obtained  directly  by  diazotising 
the  hydrochloride  of  4-^-aminobenzyIhydantoin,  addition  of  the  requisite 
quantity  of  potassium  xanthate,  separation  of  the  yellow  diazonium 
compound,  and  treatment  of  the  latter  with  boiling  barium  hydroxide 
solution.  The  disulphide  is  characterised  by  its  very  sparing 
solubility  in  organic  media,  except  glacial  acetic  acid.  It  does  not 
give  Adamkiewicz’s  reaction,  Millon’s  test,  or  the  biuret  reaction. 
When  heated  with  concentrated  sulphuric  acid,  it  yields  a  purple 
colour,  which  disappears  when  the  solution  is  diluted  with  water. 
This  test  serves  to  detect  the  presence  of  traces  of  thiotyrosine  in 
tyrosine.  Its  sulphate  and  hydrochloride ,  decomposing  at  278°,  were 
analysed.  The  dibenzoyl  derivative  decomposes  at  about  200°  (decomp.). 
Potassium  cyanate  transformed  the  hydrochloride  of  thiotyrosine  disul¬ 
phide  into  the  corresponding  hydantoin ,  C20H18O4N4S2,  AVhich  decom¬ 
poses  at  about  278°.  Thiotyrosine  hydrochloride,  m.  p.  249°  (decomp.), 
is  obtained  by  reduction  of  the  disulphide  with  tin  and  hydrochloric 
acid,  and,  when  heated  with  ammonia,  yields  thiotyrosine, 
HS-C6H4-CH2-CH(NH2)-C02H, 

m.  p.  about  250°,  according  to  mode  of  heating.  The  latter  does  not 
give  Millon’s  test  for  tyrosine,  and  reacts  with  sulphuric  acid  in  the 
same  manner  as  the  disulphide.  A  characteristic  benzoyl  derivative 
could  not  be  prepared  from  it.  It  is  very  readily  oxidised  to  the 
disulphide. 

Thiotyrosine  disulphide  was  also  prepared  from  l-phenyl-4-p-amino 
benzylhydantoin  by  diazotisation  in  hydrochloric  acid  solution,  followed 
by  addition  of  potassium  xanthate,  separation  of  the  diazonium  com¬ 
pound  so  formed,  and  treatment  of  the  latter  with  water  and  barium 
hydroxide.  Reduction  of  the  disulphide  thus  prepared  leads  to  the 
isolation  of  thiotyrosine  hydrochloride.  H.  W. 


Hydantoins.  XIII.  A  New  Method  for  the  Synthesis  of 
Phenylalanine.  Treat  B.  Johnson  and  William  B.  O’Brien 
(«/.  Biol.  Chem.,  1912,  12,  205 — 213). — 2-Thio-4-benzylidenehydantoin 
(Johnson  and  Nicolet,  this  vol.,  i,  53)  when  reduced  by  tin  and 
hydrochloric  acid  gives  an  almost  quantitative  yield  of  phenylalanine. 

2-Thio-4-benzylidenehydantoin,  when  treated  with  aqueous  chloro- 
acetic  acid,  is  desulphurised,  with  the  formation  of  4-benzylidene- 
hydantoin. 

When  phenylalanine  and  potassium  thiocyanate  are  heated  during 
thirty  minutes  in  a  mixture  of  acetic  acid  and  acetic  anhydride,  a 
quantitative  yield  of  2-thio-3-acetyl-4:-benzylhyduntoin,  m.  p.  257°,  is 
obtained  ;  this,  when  hydrolysed  by  hydrochloric  acid,  yields  2 -thio- 
4-benzylhydantoin,  m.  p.  185°.  Desulphurisation  by  means  of  aqueous 
chloroacetic  acid  converts  this  compound  into  the  hydantoin  of 
phenylalanine,  m.  p.  190°. 

2-Thio-Z-benzoylhydantoin  was  condensed  with  anisaldehyde  in  the 
presence  of  sodium  acetate  and  acetic  acid  to  2-thio-4c-anisylidene- 
hydantoin,  m.  p.  257°  (decomp.),  and  with  piperonal  to  2-thio-k- 
piperonylidenehydantoin,  decomposing  above  285°.  H.  W. 
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Hydantoins.  XIV.  The  Action  of  Potassium  Thiocyanate 
on  Asparagine.  Treat  B.  Johnson  and  Herbert  H.  Guest  ( Amer . 
Chem.J.,  1912,48,  103 — 111.  Compare  preceding  abstracts). — Aspartic 
acid  like  glutamic  acid  (Johnson  and  Guest,  this  vol.,  i,  316)  when 
treated  with  potassium  thiocyanate  in  acetic  anhydride  solution  yields 
practically  no  thiohydantoin  derivative,  the  amido-nitrogen  of  the 
acid  being  eliminated  as  ammonia. 

Asparagine,  on  the  other  hand,  reacts  normally  with  the  above 
reagents,  producing  2-thio-Z-acetylhydantoin-k-acetamide , 


nh2-co-ch2-ch<NAc.6s> 

prismatic  crystals,  m.  p.  222 — 223°  (decomp.)  ;  a  small  amount  of 
2-thiohydantoin-4:-acetamide,  m.  p.  246°  (decomp.),  is  obtained  at  the 
same  time.  By  hydrolysis  of  the  first  compound  there  is  formed 
2-thiohydcmtoin-i-acetic  acid,  hexagonal  plates,  m.  p.  222°  (decomp.) ; 
this  substance  can  be  desulphurised  by  digesting  with  an  aqueous 
solution  of  chloroacetic  acid,  when  the  product  is  hydantoin-4-acetic 


acid, 


C02H-CH2-CH< 


CO— NH 
NH-CO’ 


m. 


p.  214 — 215°  (compare  Dakin, 


Abstr.,  1910,  i,  590;  Lippich,  Abstr.,  1908,  861  ;  etc.).  D.  F.  T. 


Hydantoins.  XV.  The  Desulphurisation  of  2  Thiohydan- 
toins.  Treat  B.  Johnson,  George  Morton  Pfau,  and  Willard 
Wellington  Hodge  (J.  Amer.  Ghem.  Soc.,  1912,  34,  1041—1048). — A 
further  continuation  of  the  investigation  on  the  desulphurisation  of  2-thio- 
dantoins  by  chloroacetic  acid  (compare  preceding  abstract ;  also  Wheeler 
and  Liddle,  Abstr.,  1908,  i,  692;  and  Johnson  and  Nicolet,  this  vol.,  i, 
52) ;  it  is  found  that  the  action  of  chloroacetic  acid  on  disubstituted 
thiocarbamides  is  of  a  different  nature,  producing  thiazole  derivatives. 

OO*  C  H 

2-Thio-l-jt?-tolylhydantoin,  CgH^e-N^^  *s  obtained  by  warm¬ 


ing  a  solution  of  y)-tolyl  thiocarbimide  with  glycine  and  an  equimolecular 
quantity  of  potassium  hydroxide ;  it  forms  yellow  crystals,  m.  p.  228° 
(compare  Marckwald,  Neumark,  and  Stelzner,  Abstr.,  1892,  149),  and 
on  heating  with  an  aqueous  solution  of  chloroacetic  acid  is  converted 
into  1-p -tolylhydantoin,  in.  p.  206° ;  the  action  of  benzaldehyde  on  this 
substance  in  the  presence  of  sodium  acetate  and  acetic  acid  gives 


1  -p -tolyl  -  4  -  benzylidenehydantoin, 


C6H4Me-N< 


CO-CiCHPh 

CO-NH 


plates, 


m.  p.  259°,  which  can  also  be  obtained  by  the  action  of  chloroacetic  acid 
on  2 - thio- 1  -p-tolyl-i-benzylidenehydantoin,  plates,  m.  p.  188°,  obtained  in 
an  analogous  manner  from  the  thio-p-tolylhydantoin. 

2-Thio-\-benzylhydantoin,  obtained  from  benzyl  thiocarbimide  and 
glycine,  has  m.  p.  128°. 

When  s-phenyl-jt?-tolylthiocarbamide,  p-tolylthiocarbamide,  or  s-jo-tolyl- 
piperidylthiocarbamide  are  digested  with  chloroacetic  acid  solution,  the 
product  in  each  case  is  2 : 4-diketo-3-/?-tolyltetrahydrothiazole, 

/tn  _T  .CO-CH2 
C6H,Ms-N<co..  \ 


For  the  smooth  interaction  of  o-tolylthiocarbimide  and  glycine  to 


3  k  2 
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form  2-thio-l-o-tolylhydantoin,  yellow  plates,  m.  p.  149 — 150°  (compare 
Marchwald,  Neumark,  and  Stelzner,  loc.  cit.),  the  presence  of  two 
molecular  proportions  of  potassium  hydroxide  is  necessary ;  the 
product  can  be  desulphurised  by  chloroacetic  acid  to  1-o-tolylhydantoin, 
prismatic  crystals,  m.  p.  148°;  this  is  almost  quantitatively  converted 
by  benzaldehyde  into  1-o-tolyl-A-benzylidenehydantoin ,  prismatic  crystals, 
m.  p.  193 — 194°,  which  is  also  obtained  when  2-thio-l-o-tolyl-l-benzyl- 
idenehydantoin  (prisms,  165°),  the  product  of  the  action  of  thio-o-tolyl- 
hydantoin  and  benzaldehyde,  is  desulphurised. 

Contrary  to  a  previous  statement  (Brautlecht,  Abstr.,  1911,  i,  922), 
2-thio-l-phenylhydantoin  is  easily  converted  by  digestion  with  a 
concentrated  aqueous  solution  of  chloroacetic  acid  into  1-phenyl- 
hydantoin.  D.  F.  T. 


Hydantoins.  XVI.  The  Alkylation  of  2-Thio-4-benzylidene- 
hydantoin.  Treat  B.  Johnson  and  Ben  H.  Nicolet(«7.  Amer.  Chem. 
Soc.,  1912,  34,  1048 — 1054.  Compare  Johnson  and  Nicolet,  this  vol., 
i,  585). — The  alkylation  of  the  aldehyde  condensation  products  of 
hydantoin  and  2-tbiohydantoin  is  of  especial  interest  on  account  of 
the  similarity  in  the  structure  of  these  substances  and  of  uracil  and 
thiouracil. 

Methylation  of  2-thio-4-benzylidenehydantoin  (Wheeler,  Nicolet,  and 
Johnson,  Abstr.,  1911,  i,  1031),  with  excess  of  methyl  iodide  in  the 
presence  of  one  molecular  proportion  of  potassium  hydroxide  yields 
2-methylthiol-4.-benzylidene- 1  :  5-dihydro-5-glyoxalone, 


CHPh:c< 


CONH 
N—  C-SMe’ 


creamy  needles,  m.  p.  202°,  which  can  be  hydrolysed  by  concentrated 
hydrochloric  acid  to  4-benzylidenehydantoin.  Methylation  of  the 
original  substance  with  two  molecular  proportions  of  sodium  ethoxide 
and  excess  of  methyl  iodide  produces  2-methylthiol-A-benzylidene-l- 
methyl-l  :  b-dihydro-5-glyoxalone,  yellow  prisms,  m.  p.  105°,  which  on 
hydrolysis  gives  k-benzylidene-l-methylhydantoin,fla,t,  colourless  prisms, 
m.  p.  221°. 

Alkylation  of  2-thio-4-benzylidenehydantoin  with  ethyl  iodide  gives 
2-ethylthiolA-benzylidene-l  :  b-dihydro-b-glyoxalone,  pale  yellow  needles, 
m.  p.  165 — 166°,  which  can  be  methylated  to  2-ethylthiol-l-benzylidene- 
1 -methyl-1  :  5 -dihydro-6 -glyoxalone,  yellow,  prismatic  crystals,  m.  p. 
94 — 95°.  If  the  original  alkylation  with  ethyl  iodide  be  performed 
in  the  presence  of  sodium  ethoxide,  the  product  is  2-ethylthiol -4- 
benzylidene-1- ethyl-1  :  5-dihydro-5-glyoxalone,  an  oil  which  on  hydrolysis 
yields  4:-benzylidene-l-ethylhydantoin,  colourless  prisms,  m.  p.  160°,* 
this  can  also  be  obtained  by  the  action  of  ethyl  bromide  and  alkali  on 
4-benzylidenehydantoin,  and  by  further  treatment  with  methyl  iodide 
and  sodium  ethoxide  is  converted  into  l-benzylidene-3-methyl-l-ethyl- 
hydantoin,  yellow  flakes,  m.  p.  94° ;  also  by  alkylation  with  ethyl 
bromide  it  gives  l-benzylidene-\  :  3-diethylhydantoin,  m.  p.  91 — 92°. 

D.  F.  T. 


Hydantoins.  XVII.  Synthesis  of  the  Hydantoin  of 
3-Aminotyrosine.  Treat  B.  Johnson  and  Robert  Bengis  ( J . 
Amer.  Chem.  Soc.,  1912,  34,  1054 — 1061). — 4 -Anisylhydantoin, 


ORGANIC  CHEMISTRY. 


i.  809 


OMe*C6li4,OH2*CB[<’xrTT  '  ,  m.  p.  175 — 176°,  together  with  a 

jN  JA  v(j 

certain  amount  of  anisylhydantoic  acid, 

0Me-C6H4-CH2-CH(C02H)-NH-C0-NH2, 
m.  p.  156°,  is  obtained  by  the  reduction  of  4-anisylidenehydantoin 
(Wheeler  and  Hoffman,  Abstr.,  1911,  i,  498)  in  aqueous  suspension 
with  sodium  amalgam  ;  on  treatment  with  a  mixture  of  concentrated 
and  fuming  nitric  acid,  it  yields  4- m-nitro-p-methoxybenzylhydantoin , 
prisms,  m.  p.  186 — 188°,  with  half  a  molecule  of  water  of  crystallisa¬ 
tion  (compare  Johnson  and  Brautlecht,  Abstr.,  1911,  i,  813)  ;  this  can 
be  quantitatively  reduced  by  ferrous  sulphate  and  ammonia  solution 
to  i-m-amino-p-methoxybenzylhydantoin,  a  crystalline  solid,  m.  p. 
175 — 177°,  hydrochloride ,  needles,  m.  p.  271 — 272°  (decomp.);  the 
constitution  of  this  base  is  proved  by  its  identity  with  that  of  the 
base  mentioned  below. 

m-Nitro-/}-methoxybenzaldehyde,  m.  p.  83°,  obtained  by  nitration 
of  anisaldehyde,  condenses  with  hydantoin  when  heated  with  sodium 
acetate  and  acetic  acid,  producing  ^-m-nitro-p-methoxybenzylidene- 
liydantoin,  flat  prisms  (from  acetic  acid),  containing  one  molecule  of 
acetic  acid  of  crystallisation,  m.  p.  276 — 277°  (decomp.);  this  is 
reduced  by  phosphorus  and  hydriodic  acid  to  i-m-amino-p-hydroxy- 
benzylhydantoin  (the  hydantoin  of  aminotyrosine),  hydrochloride, 
prismatic  crystals,  m.  p.  254°  (decomp.),  containing  one  molecule  of 
water  of  crystallisation  ;  reduction  by  ferrous  sulphate  and  ammonia, 
on  the  other  hand,  affects  only  the  nitro-group,  producing  4-m -amino- 
p-methoxybenzylidenehydantoin,  hydrochloride,  needles,  m.  p.  285 — 286° 
(decomp.);  this  base  can  be  further  reduced  by  tin  and  hydrochloric 
acid  to  the  above  4-m-amino-/j-methoxybenzylhydantoin,  hydrochloride, 
m.  p.  271—272°. 

The  action  of  ordinary  concentrated  nitric  acid  on  4-anisylidene¬ 
hydantoin  causes  oxidation  to  a  glycol  derivative,  ^-hydroxy-^-a- 
hydroxy  m-niiro-p-melhoxybenzylhydantoin, 

OMe-O.H,(NOJ-OH(OH)-C(OH)<^^“ 
yellow  needles,  m.  p.  206 — 207°.  D.  F.  T. 

Hydantoins.  XVIII.  Synthesis  of  3-Bromotyrosine. 
Treat  B.  Johnson  and  Robert  Bengis  (/.  Amer.  Chem.  Soc.,  1912,  34, 
1061 — 1066). — m-Bromoanisaldehyde  (pale  yellow  prisms,  m.  p. 
52 — 53°,  from  the  action  of  bromine  on  anisaldehyde)  condenses  with 
hydantoin  under  the  usual  treatment,  producing  4-m-bromo-p-methoxy- 
benzylidenehydanloin,  yellow  needles,  m.  p.  267 — 268°,  which  can  be 
reduced  in  alcoholic  solution  by  tin  and  hydrogen  chloride  to  4-m- 
bromo-p-methoxybenzylhydantoin,  triclinic  crystals,  m.  p.  210 — 211°. 
This  last  substance  can  also  be  obtained  from  4-m-amino-p-methoxy- 
benzylhydantoin  (Johnson  and  Bengis,  preceding  abstract)  by  diazotisa- 
tion  and  subsequent  treatment  with  a  solution  of  cuprous  bromide. 
On  heating  with  barium  hydroxide  solution  under  pressure,  the 
hydantoin  ring  is  disrupted  with  formation  of  a-amino-fi-m-bromo-p- 
methoxyphenylpropionic  acid  OMe*C6H 3Br*CH2*CH(NH2),C02H,  rect- 
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angular  plates,  m.  p.  235 — 236°  (decomp.) ;  this  acid  is  easily 
demethylated  by  boiling  with  hydrobromic  acid,  with  the  production 
of  3 -bromotyrosine,  0H*C6H3Br*CH2*CH(NH2)*C02H,H20,  tetrahedral 
crystals  of  sweet  taste,  m.  p.  247 — 248°  (decomp.),  hydrobromide ,  rn.  p. 
190 — 191°  (decomp.) ;  picrate  and  platinichloride  are  extremely  soluble 
in  water. 

m-Bromo-p-hydroxybenzaldehyde  condenses  with  hydantoin,  giving  a 
poor  yield  of  4-m-bromo-ip-hydroxybenzylidenehydantoin,  yellow  needles, 
decomposing  at  295°;  this  is  reduced  by  hydriodic  acid  to  4-jo-hydroxy- 
benzylhydantoin  (tyrosinehydantoin). 

4-m.-Amino-/?-hydroxybenzylhydantoin  (Johnson  and  Bengis,  loc. 
cit.),  when  diazotised  and  treated  with  cuprous  bromide  solution, 
gives  i-m.-bromo-p-hydroxybenzylhydantoin  (3-brornotyrosinehydanloin), 

pA _ >JTT 

OH'CgHgBr’CHyCH^  I  ,  prisms,  m.  p.  284 — 285°  (decomp.). 

.N  tL"  C  O 

D.  F.  T. 


Hydantoins.  XIX.  Synthesis  of  5-Thiobydantoins.  Treat 
B.  Johnson  and  Lewis  H.  Chernoff  ( J .  Amer.  Chem.  Soc.,  1912,  34, 
1208 — 1213). — Although  carbethoxyglycinamide  does  not  undergo 
condensation  to  hydantoin  (Fischer  and  Otto,  Abstr.,  1893,  i,  608),  it 
is  found  that  the  thioamide  condenses  smoothly,  whereas  in  the  cases 
of  the  isomeric  ethyl  hydantoates  it  is  the  thio-ester  which  is  in¬ 
different  (compare  Harries  and  Weiss,  Abstr.,  1893,  i,  738).  The 
phenylated  thioamides  are  also  found  to  condense,  resembling  the 
substituted  carbethoxyglycinamides  of  Lehmann  (Abstr.,  1901,  i,  275) 
and  of  Clark  and  Francis  (Trans.,  1911,  99,  319). 


5-Thiohydanloin,  NH<^ 


CS-CH 

CO'ISTH 


2 


obtained  by  dissolving  carbethoxy- 


aminoacet-thioamide  (this  vol.,  p.  305)  in  5 — 10%  sodium  hydroxide 
containing  one  molecular  proportion  of  alkali  and  acidifying,  crystal¬ 
lises  from  hot  water  in  colourless,  lanceolate  crystals,  which  decompose 
above  220°.  Unlike  2-thiohydantoin,  it  undergoes  oxidation  in 
aqueous  or  alkaline  solution,  the  latter  changing  colour  from  pink  to 
deep  red.  Concentrated  hydrochloric  acid  converts  it  into  hydrogen 
sulphide  and  hydantoin,  and  it  yields  with  benzaldehyde  a  brownish- 
yellow,  insoluble  product.  Anilinophenylacetothioamide, 
C6H5-CH(NHPh)-CS-NH2, 

prepared  by  the  addition  of  hydrogen  sulphide  to  anilinophenylaceto- 
nitrile  (Knoevenagel,  Abstr.,  1904,  i,  989),  crystallises  from  spirit  in 
long,  slender  prisms,  m.  p.  130° ;  similarly,  carbethoxyaminophenyl- 
acetothioamide ,  C6H5*CH(NH'C02Et)'CS'NH2,  from  urethanophenyl- 
acetonitrile  (Lehmann,  loc.  cit.),  crystallises  in  colourless  needles, 
m.  p.  127°,  which  dissolve  in  10%  sodium  hydroxide,  yielding  the 

CS“C  HPh 

stable  h-thio-i-phenylhydantoin,  NH<^  ,  as  a  yellow  powder, 

decomposing  at  about  259°.  Condensation  of  urethane  with 
p-methoxymandelonitrile  in  presence  of  zinc  chloride  furnishes 
carbethoxyamino-ip-methoxyphenylacetonitrile, 

0Me*C6H4*CH(NH*C02Et)*CN, 
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m.  p.  117°,  which  may  be  converted  into  the  thioamide,  m.  p.  146°, 
and  this  into  5-thioA-ip-mcthoxyphenyJhydantoin, 

CS-CH-C6H4'°Me  . 

^n^CO-NH 

this  separates  as  a  yellow  solid  decomposing  at  about  263°. 

J.  C.  W. 

1  :  5-Naphthylenediamine.  Franz  Kunckell  and  Hanns 
Schneider  (Chem.  Zeit.,  1912,  36,  1021). — 1  : 5-Naphthylenediamine, 
dissolved  in  benzene,  was  treated  with  acetic  anhydride,  whereby  the 
corresponding  diacetyl  compound,  m.  p.  about  360°,  was  obtained  in 
poor  yield.  The  authors  have  made  the  unpleasant  discovery  that  this 
compound  causes  violent  irritation  of  the  skin.  Since  1  :  5-naphthylene- 
diamine  has  been  investigated  by  a  number  of  chemists  and  no  such 
unpleasant  action  has  been  noted,  it  would  appear  that  the  latter  is  a 
specific  property  of  the  acetyl  derivative.  H.  W. 

Preparation  of  Condensation  Products  in  the  Anthra- 
quinone  Series.  Badische  Anilin- & Soda-Fabrik (D.R.-P.  246477). — 

The  compound  (annexed  formula) 
is  obtained  when  a  fusion  of 
Q  jj  <^00 — |  8  2-aminoanthraquinone  (10  parts), 

^4^00—'  l-NH\  naphthalene  (50  parts),  and  copper 

^  OC10H7  (0-5  part)  is  carefully  treated 

qo _ /\ _ at  100— -120°  with  carbon  tetra- 

C,jH4<CQQ _ |  chloride,  the  temperature  raised 

to  140 — 150°,  and  maintained 
until  evolution  of  hydrogen 
chloride  ceases ;  it  crystallises  from  chlorobenzene,  and  has  m.  p. 
298—302°  (about). 

The  analogous  compound  obtained  by  replacing  the  naphthalene  with 
diphenyl  dissolves  in  acetic  acid  ;  these  products  furnish  on  sulphonation 
readily  soluble  sulphonic  acids,  which  dye  wool  in  yellow  shades. 

F.  M.  G.  M. 

Preparation  of  2- Phenyl-  and  Substituted  2-Phenyl-6  : 6 -di- 
quinolyl-4 : 4'  dicarboxylic  Acids,  their  Homologues  and 
Derivatives.  Chemische  Eabrik  auf  Actien  yorm.  E.  Schering 
(D.R.-P.  246078). — 2-PheDylquinoline-4-carboxylic  acid,  prepared 

from  aniline,  benzaldehyde,  and  pyruvic  acid,  has  previously  been 
described;  it  is  now  found  that  analogous  reactions  take  place  when  the 
aniline  is  replaced  by  benzidine,  tolidine,  or  dianisidine,  and  the 
benzaldehyde  by  substituted  benzaldehydes,  yielding  substituted 

phenyldiquinolylcarboxylic  acids. 
C02H  00.214  6:6'-  Diqumolyl  -2:2'-  diphenyl  - 

4:4'-  dicarboxylic  acid  (annexed 
p  rr  |  ||  ||  ||  In  xj  formula),  m.  p.  225°,  is  prepared  by 

6  5X//\X  6  5  boiling  together  an  alcoholic  solution 

N  N  of  benzidine  (65  parts),  pyruvic  acid 

(61  parts),  and  benzaldehyde  (75 
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parts)  during  several  hours,  when  the  product  separates  in 
yellowish-brown  crystals. 

6  :  -  Diquinolyl- 2  :  2 ' -dihy dr oxy diphenyl- 4  :  4 ' -diccirboxylic  acid,  m.  p. 
248°,  is  obtained  when  the  benzaldehyde  in  the  foregoing  reaction  is 
replaced  by  salicylaldehyde,  whilst  6  :  Q'-diquinolyl-2  :  T-diphenyl- 
8  :  -dimethyl-4  :  4' -dicarboxylic  acid,  a  yellow  powder,  results  from  the 
employment  of  o-toluidine;  it  is  insoluble  in  the  ordinary  organic 
solvents  and  does  not  melt  below  300°. 

8  :  8' -Dimethoxy- 6  :  G  -diquinolyl- 2  :  2' -diphenyl-4  :  4' -dicarboxylic  acid, 
m.  p.  290°  (about),  is  prepared  in  an  analogous  manner  from 
o-dianisidine.  F.  M.  G.  M. 

Compounds  of  Certain  Hydrated  Metallic  Salts  with 
Caffeine.  Filippo  Calzolari  ( Gazzetta ,  1912,  42,  ii,  15 — 21). — The 
addition  of  caffeine  to  concentrated  solutions  of  salts  yields  the  follow¬ 
ing  compounds,  which  are  stable  to  the  action  of  air  and  light,  and  are 
decomposed  by  water,  alcohol  or  chloroform  in  the  cold  with  separation 
of  caffeine:  MgT2,8H„O,2CsH10O2N4 ;  Mnl2,8H90,2C8H1ft02N4 ; 

CoI2,8H2O,2C8Hl0O2N4 ;  NiI2,8H2O,2C8H10O2N4 ; 

Mg(ClO4)2,8H2O,2C8H10O2N4; 

Mn(ClO4)2,8H2O,2C8H10O2N4  5  Co(C1O4)2,8H2O,2C8H10O2N4  ; 

Ni(ClO4)2,8H2O,2O8H10O2N4  ; 

Mg(SCN)2,6H2O,2O8H10O2N4;  Mn(SCN)9,8H2O,2C8H10O2N4 ; 

'  Fe(SCN)2,8H2O,2C8H10O2N4; 
Co(SCN)2,8H2O,2C8H10O2N4  ;  Ni(SCN)2.8H2O,2C8H10O2N4 ; 

Ni(NO3)2,8H2O,2C8H10O2N4, 

(compare  Barbieri  and  Calzolari,  Abstr.,  1911,  i,  184,  266,  268  ; 
Barbieri  and  Lanzoni,  Abstr.,  1911,  i,  268).  T.  H.  P. 

Etherification  of  o-Hydroxyazo-compounds.  I.  G.  Charrier 
and  G.  Ferreri  {Atti  R.  Accad.  Sci.  Torino,  1912,  47,  811 — 840; 
Gazzetta,  1912,  42,  ii,  117 — 144). — It  has  been  previously  shown 
(Abstr.,  1910,  i,  287 ;  1911,  i,  1045)  that  o-aminoazo-and  o-hydroxyazo- 
compounds  tend  to  react  as  true  azo-compounds,  for  instance, 
NH2*C10H6’NIISTPh  and  OH’C^Hg’NiNPh,  and  not  as  the  tautomeric 
forms,  NHIC10H6IN*NHPh  and  OiC10HG!N*NHPh,  containing  a 
quinonoid  instead  of  an  aromatic  nucleus.  Also,  in  their  reactions 
with  alkyl  sulphates,  the  o-hydroxyazo-com pounds  are  now  found  to 
behave  as  true  azo-compounds,  and  a  series  of  methyl  and  ethyl  ethers 
of  the  general  formula  OR’C10HG*NINAr  have  been  prepared.  These 
ethers  are  decomposed  by  nascent  hydrogen  according  to  the  equation  : 
OR.*C10H6*N2,Ar-t-2H2  =  NH2Ar  +  OR,Oj0H6*NH2,  whilst  with  nitric 
acid  they  give  ethers  of  dinitronaphthols  and  diazonium  nitrates  : 

OR-C10HG-N2- Ar  +  3HNOg  =  OR-O10H5(NO2)2  +  NOg*NAr:N. 

The  ethers  crystallise  well  aiad  are  readily  hydrolysed  by  dilute  mineral 
acids,  but  show  great  stability  towards  alkalis.  They  exhibit  marked 
basic  properties,  forming  salts  with  mineral  acids  and  unstable  double 
salts  with  mercuric,  platinic,  and  stannic  chlorides,  etc. 

\-Benzeneazo-%na,phihyl  methyl  ether ,  OMe'C10HG*NINPh,  prepared 
by  the  interaction  of  l-benzeneazo-2-naphthol  and  methyl  sulphate  in 
sodium  hydroxide  solution  (30%),  forms  garnet-red  plates  m.  p.  62°,  and 
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dissolves  in  dilute  mineral  acids,  giving  intense  red  colorations,  and  in 
concentrated  sulphuric  acid,  forming  a  ruby-red  solution ;  its  hydro¬ 
chloride ,  Cl7HuON2,HCl,  forms  red  crystals  with  metallic  lustre. 
\- Amino-2-naphthyl  methyl  ether,  Iv  H2*01()H6-0Me,  obtained  together 
with  aniline  by  the  action  of  nascent  hydrogen  on  the  methoxyazo- 
compound,  forms  silky,  white  needles,  m.  p.  53°.  \-Acetylamino-2- 
naphthyl  methyl  ether  forms  white  prisms,  m.  p.  178°.  1  :  Q-Dinitro- 2- 

naphthyl  methyl  ether,  OMe,O10H5(NO2)2,  crystallises  in  pale  yellow 
needles,  m.  p.  157—158°. 

\-o-Tolueneazo-2-naphthyl  methyl  ether,  OMe*C10Hfi‘NIN*C6H4Me, 
forms  red  leaflets,  m.  p.  58°,  and  gives  a  ruby-red  solution  in  concen¬ 
trated  sulphuric  acid  and  red  solutions  in  dilute  mineral  acids.  The 
hydrochloride,  CjgHjgOlN^HCl,  forms  eantharides-green  needles. 

\-\>-Tolueneazo-2-naphthyl  methyl  ether  crystallises  in  garnet-red 
plates,  m.  p.  68°,  and  yields  red  solutions  in  concentrated  sulphuric 
and  dilute  mineral  acids.  The  hydrochloride  forms  minute,  green 
needles  with  metallic  lustre. 

1  -o-Methoxyhenzeneazo-2-naphthyl  methyl  ether, 
OMe-C10H6-N:N-C6H4-OMe, 

prepared  from  either  l-o-hydroxybenzeneazo-2-naphthol  or  1-o-anisyl- 
azo-2-naphthol  by  the  action  of  methyl  sulphate  and  sodium  hydroxide, 
forms  mammillary  masses  of  bright  red  leaflets  with  a  golden  lustre, 
m.  p.  93  —  94°,  and  gives  a  red  solution  in  concentrated  sulphuric 
acid.  The  hydrochloride ,  C18II1602N2,HCI,  separates  in  emerald-green 
needles. 

\-p-IIydroxijbenzeneazo-2-naphthol,  OH'CjgHg'NIN'CgH^OH,  pre¬ 
pared  by  the  action  of  jo-hydroxybenzenediazonium  chloride  on 
/8-naphthol  in  alkaline  solution,  forms  cantharides-green  needles  or 
leaflets,  m.  p.  194°.  l-p-Acetoxybenzeneazo-2-naphthol, 

oh-c10h6-n:n-c6h4-oac, 

crystallises  in  shining  orange-red  needles,  m.  p.  115°,  and  the  corre¬ 
sponding  benzoyl  derivative,  C23H1603N2,  in  red  needles,  m.  p.  164°. 

l-p-Methoxybenzeneazo-2-naphthyl  methyl  ether, 
OMe-C10H6-N:N-O6H4-OMe, 

obtained  by  the  interaction  of  methyl  sulphate  and  1-p-hydroxy- 
benzeneazo-2-naphthol  in  30%  sodium  hydroxide  solution,  forms 
prismatic  needles,  m.  p.  107°,  and  dissolves  in  sulphuric  acid  with  red 
coloration.  Its  hydrochloride,  C18H1602N2,HC1,  separates  in  emerald- 
green  needles  showing  metallic  lustre. 

The  action  of  methyl  sulphate  on  l-jo-hydroxybenzeneazo-2-naphthol 
in  15%  sodium  hydroxide  solution  yields  :  (1)  \-p-melhoxybenzeneazo-2- 
naphthol,  OH*C10H6‘NIN*C6H4*OMe,  m.  p.  137°,  and  (2)  1-p -hydroxy- 
benzeneazo-2-naphthyl  methyl  ether,  OMe*  C10H6*  N I N  •  C6H4*OH,  which 
crystallises  in  reddish-brown  leaflets,  m.  p.  225°  (decomp.),  and 
dissolves  in  sulphuric  acid  with  a  red  coloration,  and  in  dilute  solutions 
of  alkali  hydroxides  or  carbonates,  or  ammonia,  giving  yellow  or  orange 
liquids  according  to  the  concentration  •  its  hydrochloride , 

C17H1402N2,HC1, 

forms  emerald-green  needles  with  metallic  lustre. 

l-o-Methoxybenzeneazo-2-naphthyl  ethyl  ether, 

O£t-C10H6-N:N-C6H4-OMe, 
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forms  bright  red  leaflets,  m.  p.  75°,  its  hydrochloride,  C19H1802N2,HCI, 
giving  red  crystals. 

l-p-Methoxybenzeneazo-2-naphthyl  ethyl  ether  crystallises  in  red, 
prismatic  plates,  rn.  p.  52 — 53°,  and  its  hydrochloride  in  greenish-brown 
needles. 

l-o-Ethoxybenzeneazo-2-naphthyl  methyl  ether, 

OMe*C10H6*NIN*C6H4*OEt, 

forms  long,  flat,  red  needles  or  golden-yellow  plates,  m.  p.  136°;  its 
hydrochloride  separates  in  metallic,  green  needles. 

l-o- Ethoxybenzeneazo-2-naphthyl  ethyl  ether, 

OEt-C10H(5'*N:N-C6H4-OEt, 

crystallises  in  pale  red  needles,  m.  p.  102°,  and  its  hydrochloride  as  a 
reddish-brown  powder  with  a  green,  metallic  lustre. 

l-p-Ethoxybenzeneazo-2-?iaphthyl  methyl  ether, 
OMe*C10H6*NIN*C6H4*OEt, 

forms  flat,  orange  needles,  m.  p.  113°,  and  its  hydrochloride,  gretn 
crystals  with  a  golden,  metallic  lustre. 

\-p- Ethoxy  benzeneazo-2 -naphthyl  ethyl  ether  forms  orange-yellow 
needles,  m.  p,  81°. 

1- a- Naphthaleneazo-2- naphthyl  methyl  ether,  OMe*C10H6*NIN*Cl0H7, 
separates  in  reddish-brown  leaflets,  m.  p.  67°,  and  its  hydrochloride  in 
cantharides-green  crystals. 

1-a-iV '  aplithaleneazo-2 -naphthyl  ethyl  ether  forms  flat,  dark  garnet-red 
needles,  m.  p.  105 — 106°,  and  its  hydrochloride ,  a  green,  crystalline  mass 
with  a  metallic  lustre. 

l-fi-Naphthaleneazo-2-naphthyl  methyl  ether  crystallises  in  garnet-red 
prisms,  m.  p.  94 — 95°,  and  its  hydrochloride  in  slender,  metallic  green 
needles.  T.  H.  P. 

Preparation  of  Chloro-l-diazo-2  oxy-  and  of  Chloro-2  diazo- 
1-oxy-naphthalenesulphonic  Acids.  Kalle  &  Co.  (D.R.-P. 
246573  and  246574). — The  chlorination  of  o-diazo-oxynaphtbalene- 
sulphonic  acids  has  not  previously  proved  satisfactory ;  it  is  now  found 
to  proceed  smoothly  at  higher  temperatures  and  in  the  presence  of 
sulphuric  acid  containing  sulphur  trioxide. 

l-Diazo-2-oxynaphthalene-4-sulphonic  acid  (125  parts),  dissolved 
in  concentrated  sulphuric  acid  (285  parts),  is  treated  at  a  temperature 
not  exceeding  20°  with  100  parts  of  sulphuric  acid  containing  70% 
anhydride,  and  subsequently  maintained  at  50°  during  the  passage  of 
a  stream  of  chlorine;  the  chloro-\-diazo-2-oxy-i-naphthalenesulphonic 
acid  is  isolated  as  a  yellow,  crystalline  powder. 

The  chlorination  of  2-diazo-l-oxynaphthalene-5-sulphonic  acid  is 
carried  out  in  a  similar  manner,  but  at  lower  temperatures  (10 — 15° 
and  40 — 45°  respectively). 

The  second  patent  states  that  a  more  satisfactory  method  consists 
in  lowering  the  temperature  in  both  cases  to  about  10°,  but  forcing  an 
excess  of  chlorine  in  under  a  pressure  of  7  —  8  atmospheres  in  the  first 
case  and  5—6  atmospheres  in  the  second,  and  keeping  the  mixtures 
continually  agitated  during  about  twelve  hours  at  the  ordinary 
temperature.  Chloro-2-diazo-l-oxynaphthalene-'o-sulphonic  acid  forms 
pale  greenish-grey  crystals.  F.  M.  Cl.  M, 
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Amylases.  IV.  A  Furtber  Investigation  of  the  Properties 
of  Pancreatic  Amylase.  Henry  Clapp  Sherman  and  M.  D. 
Schlesinger  (J.  Amer.  Chem.  Soc.,  1912,  34,  1104 — 1111.  Compare 
Abstr.,  1911,  i,  827). — Preparations  of  pancreatic  amylase  made 
during  the  summer  months  proved  to  be  less  active  than  those 
obtained  during  colder  weather ;  a  method  of  preparation  is  now 
described  with  special  precautions  as  to  temperature. 

Recalculation  of  the  composition  of  the  amylase  on  the  assumption 
that  the  apparent  ash  is  mainly  phosphoric  acid  gives  a  composition 
C  51  '9,  H  6-6,  N  IS‘3,  S  l’O,  P  0-8,  O  (and  undetermined)  24-4,  which 
is  rather  similar  to  that  of  casein  ;  the  heat  of  combustion  (5568 
calories  per  gram)  is,  however,  rather  lower  than  that  of  casein  (5629). 
The  aqueous  solution  of  the  amylase  (which  coagulates  completely  at 
70°)  shows  great  activity  towards  starch,  and  a  portion  of  one 
preparation  hydrolysed  1,000,000  times  its  weight  of  starch  (the 
concentration  of  the  amylase  in  this  solution  was  1  : 100,000,000)  to 
the  erythrodextrin  stage  in  thirty  hours,  and  to  products  exhibiting  no 
reaction  with  iodine  in  forty -eight  to  ninety-six  hours.  The  sugars 
formed  were  maltose  and  dextrose.  The  enzyme,  which  also  shows 
proteoclastic  power,  deteriorates  rapidly  when  dissolved  in  pure  water, 
but  retains  its  activity  for  a  much  longer  period  in  aqueous  solution 
containing  sodium  chloride  and  sodium  phosphate,  or  when  dissolved 
in  50%  alcohol  or  acetone.  D.  F.  T. 

The  Proteolytic  Action  of  Taka-diastase.  Olga  Szanto 
(Biochem.  Zeitsch.,  1912,  43,  31 — 43). — Acids  inhibit  the  action  of 
taka-diastase  in  very  low  concentration.  The  inorganic  acids  inhibit 
Taka-diastase  much  less  than  they  do  trypsin.  On  the  other  hand, 
Taka-diastase  is  far  more  sensitive  towards  organic  acids.  In  addition 
to  the  inhibiting  action,  acids  also  destroy  the  ferment.  Hydrochloric 
acid  acts  the  most  strongly  ;  its  destructive  power  on  trypsin  is  much 
less  than  that  on  Taka-diastase.  In  spite  of  their  strong  inhibitory 
action,  organic  acids  only  have  a  weak  destructive  action  on  the 
ferment.  Alkalis  also  inhibit  the  action,  but  much  less  than  acids. 
They  do  not  possess  a  destructive  power.  Salts,  with  the  exception  of 
sodium  lactate,  have  but  little  effect  on  the  proteolytic  action  of 
Taka-diastase.  The  inhibitory  action  of  sodium  lactate  on  this 
ferment  is  about  three  times  as  great  as  it  is  on  trypsin.  Dextrose, 
lactose,  and  starch  have  no  action,  whereas  lsevulose  has  a  slight 
inhibitory  action.  S.  B.  S. 

The  Relation  of  Certain  Nucleic  Acids  to  Enzymes  which 
Split  GHucosides.  Helene  Tschernorutzky  ( Zeitsch .  physiol.  Chem. 
1912,  80,  298 — 306). — The  glucoside  structure  of  nucleic  acids 

(Steudel)  led  to  the  enquiry  whether  emulsin  and  myrosin  will  split 
nucleic  acids.  The  answer  is  in  the  affirmative,  but  consideration  of 
the  quantitative  yield  of  purine  substances  and  phosphoric  acid 
liberated,  finally  led  to  the  conclusion  that  the  cleavage  in  question 
was  due,  not  to  the  enzymes  mentioned,  but  to  nucleases  mixed  with 
them.  W.  D.  H. 
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Enzyme  Action.  XVI.  Enzymes  of  the  Emulsin  Type.  I, 
Prunase,  the  Correlate  of  Prunasin.  Henry  E.  Armstrong, 
Edward  F.  Armstrong,  and  Edward  Horton  ( Proc .  Roy.  Soc.,  1912, 
B,  85,  359 — 362.  Compare  this  vol.,  i,  594).— The  conclusion  was 
previously  drawn  that  the  action  of  almond  emulsin  on  amygdalin  is 
effected  through  the  agency  of  two  distinct  enzymes  :  amygdalase,  by 
which  the  amygdalin  is  converted  into  dextrose  and  Fischer’s  glucoside 
(d-mandelonitrile),  and  /3-glucase,  by  which  the  latter  glucoside  is  further 
resolved  into  dextrose  and  phenylhydroxyacetonitrile.  This  conclusion 
is  verified  by  the  discovery  in  the  leaf  of  the  cherry  laurel  ( Prunus 
laurocerasus)  of  a  /?-glucase  which  is  without  action  on  amygdalin,  yet 
readily  decomposes  Fischer’s  glucoside. 

The  name  prunasin  is  given  to  Fischer’s  glucoside,  on  account  of  its 
general  occurrence  in  the  various  species  of  Prunus ,  and  the  enzyme  is 
termed  prunase. 

Prunasin  is  found  to  occur  in  the  leaf  of  these  plants,  whereas 
amygdaliu  has  only  been  found  in  the  fruit  kernel ;  the  two  enzymes 
are  found  to  occur  in  a  corresponding  manner. 

A  discussion  on  the  selective  action  of  enzymes  is  given.  W.  J.  Y. 

Enzyme  Action.  XVII.  Enzymes  of  the  Emulsin  Type. 

II.  The  Distribution  of  /3-Enzymes  in  Plants.  Henry  E.  Arm¬ 
strong,  Edward  F.  Armstrong,  and  Edward  Horton  (Proc.  Roy.  Soc., 
1912,  i?,  85,  363 — 369.  Compare  preceding  abstract). — Several  plants 
were  tested  with  regard  to  their  hydrolytic  activity  towards  the 
glucosides  linamarin,  amygdalin,  prunasin,  and  salicin  in  order  to 
determine  the  distribution  of  the  enzymes  linase,  amygdalase,  prunase, 
and  salicase. 

The  material  was  washed,  cut  up  in  a  mincing  machine,  dried,  and 
ground  to  a  fine  powder,  and  employed  as  such  in  the  experiments. 
The  extent  of  hydrolysis  of  the  first  three  glucosides  was  determined 
by  the  quantity  of  hydrogen  cyanide  set  free,  and  of  the  salicin  by  the 
dextrose  liberated.  The  results,  given  in  a  table,  show  that  amygdalase 
is  sparsely  distributed,  and  is  almost  confined  to  those  seeds  of  plants 
in  which  amygdalin  is  present.  Prunase  is  widely  distributed,  and 
the  experiments  point  to  the  probability  that  a  distinct  enzyme, 
salicase,  does  exist,  which  is  only  capable  of  acting  on  salicin.  On  the 
other  hand,  prunase  appears  to  act  on  salicin  but  less  actively  than  on 
prunasin.  It  is  possible  that  prunase,  which  is  controlled  by  dextrose, 
becomes  attached  to  the  dextrose  section  of  the  molecule,  and  for  this 
reason  is  able  to  attack  so  large  a  proportion  of  the  /3-glucosides. 

In  most  cases,  it  is  noticed  that  the  quantity  of  hydrogen  cyanide 
obtained  varies  with  the  season  at  which  the  plants  were  gathered. 

The  enzymes  occurring  together  with  many  of  the  glucosides  may 
owe  their  specific  character  to  the  fact  that  they  act,  not  through  the 
dextrose  group  of  the  molecule,  but  with  the  radicle  associated  with  it, 
and  with  which  they  are  compatible.  W.  J.  Y. 

Enzyme  Action.  XVIII.  Enzymes  of  the  Emulsin  Type. 

III.  Linase  and  Other  Enzymes  in  Linaceae.  Henry  E. 
Armstrong  and  J.  Vargas  Eyre  (Proc.  Roy.  Soc.,  1912,  B,  85, 
370 — 378.  Compare  preceding  abstract). — The  name  linase  is  given 
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to  the  enzyme  occurring  in  a  large  number  of  species  of  Linaceae, 
which  hydrolyses  the  glucoside  linamarin  (phaseolunatin).  A  study  of 
the  enzymes  present  in  the  leaf  and  seed  of  sixty  species  of  the 
Linaceae  has  been  made  with  the  same  glucosides  and  in  a  similar 
manner  to  that  given  in  the  proceeding  abstract.  The  enzymic 
activity  towards  these  glucosides  is  correlated  with  the  presence  of  a 
cyanophoric  glucoside  ;  thus  the  yellow-flowered  species,  which  are 
free  from  cyanophoric  glucosides,  exhibit  little  activity  towards  the 
four  glucosides  employed,  whereas  the  blue-,  white-,  or  red-flowered 
varieties  all  yield  hydrogen  cyanide.  The  amount  of  both  enzymes 
and  glucosides  in  the  plants  vary  with  the  period  of  growth.  In  all 
but  one  case  the  prunasin  was  hydrolysed  to  a  very  much  less  extent 
than  the  linamarin.  The  activity  towards  linamarin  is  attributed  to 
the  enzyme  linase  alone,  and  as  this  enzyme  is  accompanied  by  prunase 
in  the  linaceae  and  also  in  Phaseolus  lunatus,  it  is  possible  that  the 
former  enzyme  is  without  action  on  prunasin. 

From  the  values  obtained  with  salicin  it  is  questionable  whether 
linase  has  any  action  on  this  substance.  W.  J.  Y. 

Exciting  Action  of  Alkalis,  Especially  Ammonia,  on  Per- 
oxydases.  Jules  Wolff  ( Compt .  rend.,  1912,  155,  484 — 486. 

Compare  Abstr.,  1909,  i,  862). — Barley  sprouts,  0-1  metre  high, 
contain  an  active  peroxydase  unassociated  with  catalase,  tyrosinase,  or 
laccase.  This  peroxydase  is  rendered  much  less  active  on  addition  of 
ammonia,  but  in  contact  with  this  reagent,  it  regains  its  activity  and 
at  the  end  of  fourteen  hours  attains  a  maximum  activity  twice  as 
great  as  the  original,  which  it  retains  for  some  hours  and  then 
gradually  loses.  An  analogous  seriesof  changes  takes  place  in  the  presence 
of  sodium  hydroxide,  but  much  more  rapidly,  this  reagent  destroy¬ 
ing  the  enzyme  more  quickly  than  ammonia.  Sulphuric  and 
phosphoric  acids,  even  when  very  dilute,  reduce  the  activity.  The 
foregoing  results  were  obtained  with  guaiacol  as  a  test  of  oxidising 
capacity.  With  pyrogallol  or  quinol,  on  the  contrary,  ammonia 
appears  to  increase  the  activity  of  the  enzyme  immediately,  and  there 
is  no  variation  in  activity  on  keeping.  T.  A.  H. 

The  Influence  of  Toluene  on  Zymases  and  Phosphatese. 
Hans  von  Euler  and  David  Johansson  ( Zeitsch .  physiol.  Chem.,  1912, 
80,  175 — 181). — Living  yeast  which  under  normal  conditions  in 
solutions  containing  phosphates  produces  no  ester  formation,  produces 
in  the  presence  of  toluene  a  rapid  formation  of  large  amounts  of  a 
phosphate-carbohydrate  combination.  W.  D.  H. 

A  New  Glucolytic  Ferment  of  Yeast.  Victor  Birckner 
(J.  Amer.  Chem.  Poe.,  1912,  34,  1213 — 1229). — Whilst  failing  to 
prepare  maltase  from  the  yeast  of  Californian  “  steam  beer,”  which  is 
brewed  at  a  higher  temperature  and  with  more  extensive  aeration 
than  common  lager  beers,  a  ferment  has  been  discovered  which  is  very 
active  at  70°  towards  dextrose,  polyphenols,  and  lactates.  It  manifests 
itself  in  the  case  of  dextrose  by  a  rapid  darkening  of  the  mixture,  a 
strongly  acid  reaction,  a  gradual  formation  of  a  carbonaceous  solid 
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deposit,  and  the  development  of  a  earamel-like  odour,  but  it  causes  no 
formation  of  gas  or  of  alcohol.  It  accelerates  the  oxidation  of  quinol, 
and  traces  of  manganese  sulphate  intensify  this  activity. 

This  yeast  glucase  may  be  extracted  from  yeast  powder,  which  is 
best  obtained  by  treating  the  cells  with  ethyl  alcohol.  The  aqueous 
extract  of  this  powder  is  pi’epared  at  70°,  and  is  very  stable  under 
sterile  conditions,  whilst  boiling  does  not  destroy  its  activity. 
Repeated  precipitation  with  alcohol  results  in  a  brittle  mass,  which 
still  contains  many  gum-like  substances,  and  is  not  so  strong  a  ferment. 
Many  of  the  properties  of  the  glucase  have  been  studied  ;  it  gives  a 
strong  pyrrole  reaction  (see  Neuberg,  Abstr.,  1905,  ii,  127),  but  it 
does  not  act  as  a  peroxydase  towards  dextrose,  neither  does  it  contain 
tyrosinase.  Among  the  transformation  products  of  dextrose,  pentose 
and  formaldehyde  were  ascertained,  but  the  acids  have  not  been 
identified. 

Since  it  is  an  oxidative  ferment,  which  at  the  same  time  acts  on 
dextrose,  it  is  classed  with  zymase,  with  which,  however,  it  is  not 
identical,  apart  from  the  oxydases  and  hydrolytic  ferments,  among  the 
“  Garungsenzyme  ”  of  Euler.  J.  C.  W. 

The  So  called  Terpentinphosphorous  Acid.  Ernst  Sieburg 
( Bioehem .  Zeitsch.,  1912,  43,  280 — 314). — The  author  shows  that  the 
waxy  substance  obtained  by  dissolving  phosphorus  in  J-pinene  in  the 
presence  of  air  is  a  monobasic  acid.  The  substance  was  obtained  by 
expressing  from  the  waxy-mass  the  excess  of  pinene,  and  dissolving  it  in 
sodium  hydroxide  solution,  from  which  it  was  precipitated  by  excess  of 
hydrochloric  acid.  It  was  then  dissolved  in  chloroform,  the  chloroform 
solution  was  repeatedly  washed  with  water,  and  then  dried  over 
sodium  sulphate.  On  evaporating  off  the  chloroform,  the  substance 
used  for  investigation  was  obtained.  Its  analyses  agree  with  the 
formula  C10HI?O3P,  and  the  sodium,  lithium,  lead,  and  barium  salts 
were  obtained  and  analysed.  It  appears  to  be  a  derivative  of  hypo- 
phosphorous  acid.  On  gentle  oxidation  (by  bromine  water,  etc.),  it  is 
converted  into  a  phosphorous  acid  derivative  of  terpene.  It  is 
practically  non-toxic,  as  demonstrated  by  numerous  experiments  on 
fowls,  rabbits,  and  dogs,  and  is  oxidised  in  the  organism,  being 
excreted  in  the  urine  in  the  form  of  an  acid,  C10H1?PO(OH)2,  a 
terpinolphosphoric  acid.  No  glycuronate  was  found.  S.  B.  S. 

Methylated  Diaminodihydroxyarsenobenzenes.  Alfred  Ber- 
theim  (fier,,  1912,  45,  2130 — 2136). — The  following  substances  have 
been  prepared  for  the  purpose  of  tracing  the  change  of  the  biological 
properties  of  salvarsan  by  the  successive  introduction  of  methyl  groups 
into  the  amino-groups.  Since  the  direct  methylation  of  salvarsan  is  a 
complicated  process,  its  methyl  derivatives  have  been  obtained  as 
follows. 

3-MethylaminoA-hydroxyphenylarsinic  acid, 

NH  Me-C6H3(0H)*AsH203, 

ra.  p.  263 — 263‘5°  (decomp.),  is  prepared  from  3-amino-4-hydroxy- 
phenylarsinic  acid  and  methyl  sulphate  (0*5  mol.)  in  alkaline  solution 
at  the  ordinary  temperature.  The  crystals  contain  *H20.  By  reduc- 
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tion  with  alkaline  sodium  hyposulphite  at  about  50°,  the  acid  yields 
3  :  3' -dimethylamino-i  :  4 ' -dihydroxyarsenobenzene, 
As2[C6H3(OH)*NHMe]2, 

the  dihydrochloride  of  which  is  a  yellow,  microcrystalline  powder, 
resembling  salvarsan  in  many  respects,  but  differing  from  it  by 
developing  a  brownish-orange  coloration  and  no  precipitate  with  an 
hydrochloric  acid  solution  of  ^-dimethylaminobenzaldehyde.  3  Dimethyl- 
amino-^-hydroxyphenylarsinic  acid ,  NMe^CgH^OH)’ AsH^C^,  m.  p. 
119 — 121°  (decomp.),  obtained  from  3-amino-4-hydroxyphenylarsinic 
acid  and  methyl  sulphate  (1  mol.)  in  alkaline  solution  at  the  ordinary 
temperature,  is  reduced  by  alkaline  sodium  hyposulphite  to  3  : 3 '-bis- 
dimethylamino-  4  :  4'-  dihydroxyarsenobenzene ,  As2[C6H3(OH)*NMe2]2, 

the  dihydrochloride  of  which  is  a  yellowish-white  powder.  By 
repeated  treatment  with  W-sodium  hydroxide  and  methyl  iodide  at  the 
ordinary  temperature,  3-amino-4-hydroxyphenylarsinic  acid  in  the 
presence  of  methyl  alcohol  is  converted  into  a  mixture  which  yields 
4 -hydroxyphenylarsinic  acid-3-trimethylammonium  hydroxide , 
OH*NMe3*OfiH3(OH)*AsH203, 

and  its  iodide  by  treatment  with  acetic  acid.  The  former,  which  is 
obtained  pure  in  glistening  prisms  by  crystallising  the  mixture  from 
water,  has  m.  p.  262 — 264°  (deeotnp.),  loses  H20  at  110 — 114°  with 
the  formation  of  an  inner  anhydride ,  and  is  reduced  by  alkaline 
sodium  hyposulphite  to  salts  of  4  :  4' -dihydroxyarsenobenzene-3  :  3'- 
bistrimethylamn ionium  hydroxide ,  As2[C6H3(OH)'NMe3X]2. 

[With  Frida  Leupold.] — All  three  methylated  diaminodihydroxy- 
arsenobenzenes  are  decidedly  more  toxic  than  salvarsan  itself,  the 
dimethyl  and  tetramethyl  compounds  being  ten  times,  and  the 
hexamethyl  compound  three  to  five  times,  as  poisonous. 

The  introduction  of  the  methyl  groups  causes  an  extraordinary 
deterioration  in  the  curative  effect  of  the  substance.  The  ammonium 
compound  has  no  effect  at  all.  The  dimethyl  compound,  in  a  quantity 
equal  to  half  the  lethal  dose,  renders  the  animal  free  from  trypano¬ 
soma  only  for  a  few  days,  whilst  the  tetramethyl  compound  kills  a 
sick  animal  when  given  in  a  quantity  equal  to  half  the  lethal  dose  for 
a  healthy  animal,  and  has  no  effect  on  the  trypanosoma  when  given  in 
one-third  of  the  lethal  dose.  C.  S. 

New  Class  of  Organo-Silicon  Compounds  which  Evolve 
Hydrogen.  Geoffrey  Martin  ( Ber .,  1912,  45,  2097 — 2106). — By 
the  action  of  Grignard  reagents  on  silicon  tetrachloride  under  definite 
conditions,  complex  organic  silicon  compounds  are  obtained,  which  are 
insoluble  in  ether,  in  other  organic  solvents,  and  in  dilute  mineral 
acids,  and  evolve  the  same  amount  of  hydrogen  by  heating  at 
400 — 500°  or  by  solution  in  dilute  alkali  hydroxides.  When  kept  for 
some  time  or  when  boiled  with  acids,  the  substances  are  converted 
into  others  which  no  longer  evolve  hydrogen  by  solution  in  alkalis, 
but  still  evolve  hydrogen  when  heated,  the  amount  of  hydrogen  pro¬ 
duced  being  the  same  as  that  obtained  by  the  solution  of  the  original 
substance  in  alkali. 
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The  peculiar  behaviour  of  these  substances  is  explained  by  assuming 
that  the  original  compounds  contain  one  or  more  of  the  groups 

OH-Si-Si-OH. 

By  solution  in  potassium  hydroxide,  each  of  these  groups  changes  into 
OK'Si'OSi'OK,  with  the  evolution  of  one  molecule  of  hydrogen  ;  the 

quantity  of  hydrogen  evolved,  therefore,  is  a  measure  of  the  number 
of  directly  linked  silicon  atoms  in  the  substance.  When  the  substance 

is  kept  or  boiled  with  acids,  the  group  changes  to  ^-SiH’O’Si’OH. 

The  new  compound,  therefore,  no  longer  evolves  hydrogen  by  treat¬ 
ment  with  potassium  hydroxide,  because  it  does  not  contain  directly 
linked  silicon  atoms ;  by  heating,  however,  one  molecule  of  hydrogen 
is  evolved  in  consequence  of  the  change 

>SiH-OSi*OH  >Si<Q>Si<  +  H2. 

Silicon  tetrachloride  (1  mol.)  in  dry  ether  is  treated  with  magnesium 
(2  atoms)  and  ethyl  bromide  (1  mol.).  The  product  is  washed  with 
ether  and  decomposed  by  water.  After  being  washed  with  water, 
alcohol,  and  ether,  the  final  product  is  obtained  as  a  yellow  powder, 
which  is  found  to  have  the  composition  Si4H607Et2,  and  to  contain 
3  pairs  of  directly  linked  silicon  atoms  by  means  of  the  amount  of 
hydrogen  evolved  by  solution  in  potassium  hydroxide.  By  acidifying 
the  alkaline  solution,  a  white  substance,  Si4H208Et2,  is  obtained. 

In  a  similar  manner,  magnesium  a-naphthyl  bromide  (1  mol.), 
silicon  tetrachloride  (7  mols.),  and  magnesium  (1  atom)  yield  a 
substance ,  Si6HsO12*C10H7,  containing  two  Si*Si  groups ;  bromobenzene 
(1  mol.),  magnesium  (2  atoms),  and  silicon  tetrachloride  (1  mol.)  yield 
a  substance ,  Si4H308Ph,  containing  one  Si'Si  group  (the  ethereal 
extract  contains  a  substance  which  is  decomposed  by  water,  forming 
a  substance,  Si7H5OnPh3,  containing  four  Si’Si  groups) ;  magnesium 
benzyl  chloride  and  silicon  tetrachloride  yield  a  substance  which  is 
unstable,  evolves  hydrogen  by  treatment  with  hot  water,  and  changes 
in  three  weeks  to  a  substance,  Si8H3016(CH2Ph)3,  which  is  not  easily 
soluble  in  potassium  hydroxide  (the  ethereal  extract  contains  a  sub¬ 
stance  which  is  decomposed  by  water,  yielding  a  substance, 
Si,H,01)(CHIPi.)1> 

and  a  second  substance,  Si3H06*CH2Ph). 

The  constitutions  of  the  preceding  compounds  and  also  the  changes 
they  undergo  by  keeping  or  by  treatment  with  acids  or  alkalis  are 
represented  by  provisional  formulae.  C.  S. 
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Action  of  Aqueous  Solutions  of  Acids  on  Olefines.  Arthur 
Michael  and  Roger  F.  Brunel  ( Amer .  Chem.  J 1912,  48,  267 — 279. 
Compare  Abstr.,  1909,  i,  197). — It  has  been  stated  by  Seheschukoff 
(Abstr.,  1886,  680)  that  when  isobutylene  is  passed  into  aqueous 
hydriodic  acid,  saturated  at  0°,  ter^.-butyl  iodide  is  produced 
until  the  acid  has  attained  the  concentration  represented  by  2HI  + 
11H20  (D  =  l,7),  and  at  this  point  the  reaction  ceases,  the  isobutylene 
being  no  longer  absorbed.  It  has  now  been  found  that  these  observa¬ 
tions  are  not  correct.  The  absorption  of  the  hydrocarbon  does  not 
cease  when  the  acid  has  D  T7  although  it  decreases  considerably. 
The  rate  of  formation  of  iodide  is,  however,  no  longer  a 

criterion  for  the  rate  of  absorption  of  the  gas,  as  part  of  the 
hydrocarbon  dissolves  with  production  of  the  soluble  tertiary  carbinol. 

Similar  experiments  have  been  made  with  trimethylethylene  and 
hydrobromic  acid,  which  have  shown  that  9-66A-acid  yields  chiefly  the 
bromide,  whilst  a  solution  more  dilute  than  5‘54A  gives  carbinol  only  ; 
intermediate  concentrations  yield  mixtures  of  the  two  compounds. 
The  mechanism  of  the  reaction  is  discussed,  and  it  is  shown  that  it  is 
probable  that  the  hydrocarbon  reacts  with  both  the  water  and  the 
acid  simultaneously.  At  a  concentration  equivalent  to  IIBr  +  8IT20, 
the  amylene  reacts  with  amounts  of  water  and  acid  in  the  same  ratio. 
It  is  suggested  that  this  may  be  explained  by  assuming  the  formation 
of  a  “  polymolecule, ”  such  as  C5Hl0,HBr,H2O,  and  theoretical  evidence 
is  adduced  for  expecting  that  the  decomposition  of  x  “  poly  molecules  ” 
would  proceed  with  the  production  of  xj'l  mols.  of  haloid  and  carbinol 
respectively,  whilst  a  system  containing  a  larger  or  smaller  proportion 
of  the  hydrogen  bromide  should  give  a  corresponding  increa.se  or 
decrease  in  the  amount  of  haloid  produced. 

The  combination  of  water  with  olefines  resembles  the  hydrolysis  of 
methyl  acetate  and  sucrose,  and  it  was  therefore  considered  of  interest  to 
ascertain  whether  the  catalytic  effects  of  acids  stand  in  the  same  relation 
to  each  other  in  the  first  case  as  in  the  latter  reactions.  The  velocity  of 
solution  of  trimethylethylene  and  isobutylene  in  dilute  solutions  of 
acids  was  therefore  determined.  It  was  found  that  the  order  in  which 
hydriodic,  hydrobromic,  and  hydrochloric  acids  in  dilute  solutions  exert 
a  catalytic  influence  in  inducing  the  addition  of  water  to  the  amylene 
is  the  same  as  that  of  the  facility  of  addition  of  the  acids  themselves 
to  unsaturated  hydrocarbons,  and  also  as  that  of  the  reactivity  of  these 
acids  in  converting  carbinols  into  haloids.  E.  G. 

Preparation  of  Isoprene  and  Erythrene.  Fakbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  247144  and  247271.  Compare 
Abstr.,  1888,  1292,  and  this  vol.,  i,  742). — I.  The  conversion  of 
/3-methylpyrrolidine  into  isoprene  as  recorded  by  Euler  has  led  to  the 
following  method  of  preparing  both  isoprene  and  erythrene.  Keto- 
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methylbutanol,  CHg’COCHMe^CH^OH,  was  converted  into  its  oxime 
b.  p.  144°/20  mm.,  and  this  reduced  to  the  base, 

CH3-CH(NH2)-CHMe-CH2*OH, 

a  viscous  oil,  b,  p.  96°/18‘5  mm.,  which  was  condensed  by  the  action 
of  halogen  acids  to  2  :  d-dimethyltrimethylenimine , 

CH3-CH<^^>NH, 

an  oil,  b.  p.  88°.  This  compound  on  exhaustive  methylation  furnished 
2  :  3 -dimelhyllrimethylendimethylammoniutn  iodide, 

CH3-GH<^]N^>NMe2I, 

m.  p.  191°,  which  was  converted  by  silver  oxide  into  the  quaternary 
base,  and  on  distillation  furnished  dimethyl- afi-dimethylallylamine, 
CH2ICMe*CHMe*NMe2,  a  colourless  oil,  b.  p.  105 — 106°,  with  an 
odour  of  piperidine,  which  after  conversion  into  the  quaternary 
ammonium  iodide  (leaflets,  m.  p.  138 — 140°)  can  be  readily  converted  by 
alkali  or  alkaline-earth  hydroxides  into  isoprene  and  trimethylamin'e. 

The  preparation  of  erythrene  by  a  similar  series  of  reactions  from  keto- 
butanol,  CH3*CO*CH2,CH2‘OH,  furnished  the  following  intermediate 
compounds:  the  oxime,  CH3*C(!NOH),CH2*CH2-OH,  b.  p.  125 — 130°/ 
20  mm.;  the  hydroxy-fots-?,  b.  p.  82 — 85°/19  mm.;  2 -methyltrimethylen- 

imine,  CH„<Cq||  ^  f  ^>N H,  b.  p.  75°  ;  dimethyl-a-methylallylamine , 

CH2ICH*CHMe*NMe2,  a  colourless  oil,  b.  p.  90 — 93°,  with  an  odour  of 
coniine,  and  trimethyl- a-methylallylammoniuni  chloride , 
CH2:CH-CHMe-NMe3Cl, 
a  crystalline,  colourless,  hygroscopic  mass. 

II.  When  the  quaternary  ammonium  haloids  of  the  hydroxy-bases, 
CH3-CH(NH2)-CH2-CH2-OH  and  CH3-CH(NH2)-Cfl-CH3-CH2OH, 
are  heated  with  halogen  acids,  the  hydroxyl  groups  are  replaced  by  a 
halogen  atom,  and  the  halogenated  bases  thus  obtained  are  readily 
converted  by  alkali  or  alkaline-earth  hydroxides  into  isoprene  or 
erythrene  respectively;  the  compounds  Br’CHg'CHMe'CHMe'NMegCl 
and  Br'CHg'CHg'CHMe’NMegCl  are  syrups.  F.  M.  G.  M. 

Course  of  the  Intramolecular  Transformations  of  Alkyl 
Bromides.  II.  Arthur  Michael  and  Fritz  Zeidler  ( Annalen , 
1912,  393,  81  —  111.  Compare  Abstr.,  1911,  i,  250). — The  authors 
have  undertaken  experiments  in  order  to  ascertain  whether  the 
presence  of  impurities  may  not  be  the  cause  of  the  discordant  results 
obtained  by  different  observers  during  investigations  of  the  trans¬ 
formation  of  isobutyl  bromide  into  the  tertiary  isomeride  ( loc .  cit.). 
It  has  been  found  that  the  majority  of  the  methods  of  preparing  alkyl 
bromides  do  not  yield  pure  products. 

The  isobutyl  alcohol  employed,  details  of  the  purification  of  which 
are  given,  had  b.  p.  107’7 — 107'8°/761'4  mm.  for  one  sample  and 
107’2 — 107  3°/750'5  mm.  for  another. 

isoButyl  bromide  prepared  by  Norris’s  method  (Abstr.,  1907,  i, 
1034)  contains  diisobutylene,  which  cannot  be  removed  by  distillation. 
Such  isobutyl  bromide  yields  only  1'36%  of  tert. -butyl  bromide  by 
heating  for  three  hours  at  141°  in  the  apparatus  described  by  Michael 
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and  Zeidler  (this  vol.,  i,  2).  After  removing  the  diisobutylene  by  2% 
potassium  permanganate,  the  thus  purified  isobutyl  bromide  has  a 
more  constant  b.  pM  91*3 — 91*7°/758*1  mm.,  and  yields  30  73%  and 
45*68%  of  tertiary  bromide  after  heating  for  three  and  ten  hours 
respectively  at  141°.  When  Norris’s  isobutyl  bromide  is  freed  from 
diisobutylene  by  treatment  with  bromine  and  subsequent  fractionation, 
the  purified  isobutyl  bromide  has  b.  p.  91 '6 — 92*l°/763*8  mm.,  and 
shows  a  still  greater  velocity  of  transformation,  yielding  39*40%  of 
tertiary  bromide  after  three  hours  at  141°.  By  adding  1 — 2%  of 
diisobutylene  to  this  purified  isobutyl  bromide,  its  velocity  of  trans¬ 
formation  is  diminished  enormously,  only  about  10%  of  tertiary 
bromide  being  formed  after  three  hours  at  141°. 

isoButyl  bromide,  obtained  from  isobutyl  alcohol,  potassium  bromide, 
and  sulphuric  acid,  contains  a  considerable  amount  of  diisobutylene, 
and  yields  only  1^%  of  the  tertiary  bromide  by  heating  at  141°  for 
three  hours. 

A  purer  product  is  obtained  by  saturating  isobutyl  alcohol  with 
hydrogen  bromide  at  0°  and  subsequently  heating  at  100°.  The  iso¬ 
butyl  bromide,  after  fractionation,  has  b.  p.  within  0*1°,  and  yields 
12 — 24%  of  the  tertiary  bromide  at  141°;  the  transformation  then 
ceases,  but  at  262°  more  than  75%  of  the  tertiary  bromide  is  produced. 
Several  variations  of  the  preceding  method  have  been  tested  in  order 
to  obtain  an  isobutyl  bromide  which  is  easily  transformed  into  the 
tertiary  bromide.  Finally,  the  following  process  is  adopted.  Hydrogen 
bromide,  prepared  from  purified  bromine,  purified  red  phosphorus, 
and  water,  is  washed  by  moist  red  phosphorus  and  by  ferrous  bromide 
solution,  and  is  then  absorbed  in  water.  By  distillation  the  solution 
gave  an  acid,  b.  p.  125 — 126°,  which  is  free  from  hydrogen  phosphide. 
This  acid  is  used  for  the  absorption  of  further  quantities  of  hydrogen 
bromide,  and  by  heating  the  saturated  solution,  very  pure  hydrogen 
bromide  is  obtained.  Equal  volumes  of  isobutyl  alcohol  and  hydro- 
bromic  acid,  b.  p.  125  —  126°,  are  saturated  with  hydrogen  bromide  and 
heated  in  a  sealed  vessel  at  75 — 80°  for  two  hours.  The  resulting 
isobutyl  bromide  (95%  yield)  yields  after  purification  and  careful 
fractionation  a  sample,  b.  p.  91*85 — 92°/762*2  mm.,  which  gives 
73*28%  of  tertiary  bromide  after  one  hour  at  141°  and  7 1  '89%  after 
one  hour  at  262°.  By  mixing  this  pure  isobutyl  bromide  with  2*66% 
of  diisobutylene,  3  74%  of  isri.-butyl  alcohol,  and  2*31%  of  isobutyl 
alcohol,  the  amounts  of  ierf.-butyl  bromide  obtained  after  one  hour  at 
141°  are  4*94%,  0%,  and  7*06%  respectively. 

The  limit  of  the  transformation  of  isobutyl  bromide  into  tert.- 
butyl  bromide  attained  in  these  experiments  is  about  76%.  The  same 
limit  is  attained  from  the  other  side.  Pure  tert. -butyl  bromide, 
b.  p.  72*8 — 73*l°/762*85  mm.  and  71*6 — 72*0  (two  samples),  prepared 
from  purified  tert. -butyl  alcohol  and  hydrobromic  acid,  1)  1*78,  yields 
23*88%  and  23*18%  respectively  of  isobutyl  bromide  after  one  hour  at 
262°,  the  amount  and  the  velocity  of  the  transformation  being  much 
smaller  at  lower  temperatures.  A  sample  of  tert.- butyl  bromide, 
prepared  from  isobutylene  and  concentrated  hydrobromic  acid  by 
Boozeboom’s  method  and  having  b.  p.  72*5 — 72*6°/747*3  mm.,  and 
containing  100%  of  the  tertiary  bromide,  yielded,  curiously  enough, 
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only  19*56%  of  isobutyl  bromide  after  two  hours  at  262°;  apparently, 
the  transformation  of  the  tertiary  bromide  is  slower  the  purer  it  is. 

isoButyl  chloride  is  transformed  by  heating  into  the  tertiary 
chloride  very  much  more  slowly  than  wobutyl  bromide  is  changed  to 
the  tertiary  bromide.  A  sample,  prepared  by  saturating  -isobutyl 
alcohol  with  pure  hydrogen  chloride  at  0°  and  then  heating  at  120°  in 
a  sealed  vessel,  had  b.  p.  68  8 — 69*2°/769*2  mm.  after  purification,  and 
yielded  0%  of  the  tertiary  chloride  after  one  hour  at  184°,  and  only 
7*94%  after  six  hours  at  306°. 

The  deductions  drawn  by  Brunei  from  his  experiments  (Abstr., 
1911,  ii,  974)  are  adversely  criticised.  C.  S. 

Pyrogenic  Decomposition  of  Methyl  Alcohol  by  means  of 
the  Electric  Current.  Walther  Lob  ( Zeitsch .  Elelctrochem .,  1912, 
18,  847 — 850). — The  method  of  experiment  has  already  been  described 
(compare  Abstr.,  1901,  ii,  371  ;  1902,  i,  3).  A  nickel  wire  of  0*3  mm. 
diameter  was  electrically  heated  to  about  700°,  and  its  action  on 
methyl  alcohol  investigated.  In  the  first  series  of  experiments  a 
mixture  of  methyl  alcohol  and  water  was  used,  and  it  was  found  that 
the  gaseous  products  were  almost  exclusively  formaldehyde  and 
hydrogen,  according  to  the  equation:  CH3*OH  =  CH20  +  H2.  When 
mixtures  of  methyl  alcohol  and  benzene  were  used,  the  same  products 
were  obtained,  with  traces  only  of  diphenyl  ;  owing  to  the  absence  of 
water,  the  formaldehyde  partly  condensed  to  paraformaldehyde.  At 
rather  higher  temperatures,  formaldehyde  decomposes  into  carbon 
monoxide  and  hydrogen.  Ip  the  presence  of  ammonia,  the  pyrogenic 
decomposition  of  methyl  alcohol  yields  a  considerable  proportion  of 
hexamethylenetetramine.  G.  S. 

Chemical  Action  of  Methyl  and  Ethyl  Alcohols.  Hans  von 
Liebig  {Arch.  Pharm.,  1912,  250,  403 — 413). — In  medicinal  and  in 
plant  chemistry,  methyl  and  ethyl  alcohols  are  the  solvents  which  are 
most  commonly  used  for  extraction  or  crystallisation.  Since  the 
assumption  is  generally  made  that  these  alcohols  have  no  chemical 
action  on  the  substance  extracted  by,  or  crystallised  from,  them,  the 
author  calls  attention  to  some  instances  in  which  the  assumption  is 
untenable,  particularly  in  the  resorcioolbenzein  and  fluorescein  series 
(Abstr.,  1907,  i,  45;  this  vol.,  i,  378).  The  alcohols  have  both  a 
hydrolysing  and  etherifying  action.  The  constitutions  of  the  products 
are  discussed. 

The  conversion  of  phytylchlorophyllide  into  ethylchlorophyllide  by 
ethyl  alcohol  may  be  due  to  the  chemical  action  of  the  alcohol,  not 
to  the  action  of  the  enzyme  chlorophyllase,  as  stated  by  Willstatter. 

C.  S. 

The  History  of  Alcohol  and  its  Name.  Edmund  O.  von 
Lippmann  {Zeitsch.  angew.  Chem.,  1912,  25,  2061 — 2065). — Contrary 
to  the  usual  statement,  alcohol  was  unknown  to  the  Arabian  chemists. 
The  process  of  distillation  was  also  unknown  in  Asia.  The  discovery 
of  alcohol  probably  took  place  in  Italy.  It  is  first  mentioned  in  an 
Italian  work  of  the  ninth  or  tenth  century.  C.  H.  D. 


ORGANIC  CHEMISTRY. 


i.  825 


Basic  Properties  of  Oxygen.  Two-Component  Systems  of 
the  Halogen  Hydrides  with  Organic  Substances  Containing 
Oxygen.  0.  Maass  and  Douglas  McIntosh  (</.  Amer.  Chem.  Soc., 
1912,  34,  1273 — 1290). — It  is  pointed  out  that  the  compounds  formed 
by  the  combination  of  halogens  and  halogen  hydrides  with  organic 
substances  containing  oxygen  may  be  regarded  as  quite  distinct  from 
the  so-called  molecular  compounds,  such  as  salts  containing  water, 
alcohol,  or  ether  of  crystallisation. 

In  an  earlier  paper  (Abstr.,  1911,  i,  256),  an  account  has  been 
given  of  two-component  systems  of  ether  with  hydrogen  bromide, 
chlorine,  and  bromine.  The  existence  of  two  compounds  of  ether  and 
hydrogen  bromide  is  now  confirmed,  and  it  is  shown  that  an  excess  of 
ether  favours  the  formation  of  the  monohydrobromide,  and  an  excess 
of  hydrogen  bromide  that  of  the  dihydrobromide. 

The  systems  chloroform-hydrogen  bromide  and  chloroform-hydrogen 
chloride  have  been  studied  in  comparison  with  the  oxygen  com¬ 
pounds.  No  compound  is  formed  in  either  case,  but  the  f.  p.  of  each 
component  is  lowered  by  the  addition  of  the  other  until  the  eutectic 
point  is  reached. 

The  systems  toluene-hydrogen  bromide  and  toluene-chlorine  show 
the  formation  of  compounds ,  C7H8,HBr  and  C7H8,C12,  but  these  are 
very  unstable  as  compared  with  the  oxonium  complexes. 

Methyl  ether  yields  with  hydrogen  bromide  the  compound, 

(CH3)20,HBr, 

m.  p.  -  13°,  with  hydrogen  iodide  the  compound,  (0H8)20,HI,  m.  p. 

-  22°,  and  with  hydrogen  chloride  the  compounds,  (CH3)20,HC1, 
m.  p.  -96°,  and  (CH3)20,3HC1  or  (CH3)20,4HC1,  m.  p.  -  102°. 

Methyl  alcohol  and  hydrogen  bromide  give  the  compound, 
CH3-OH,HBr, 

m.  p.  —  12°,  in  the  formation  of  which  much  heat  is  developed.  With 
bromine,  the  existence  of  the  compound,  CH3*OH,Br,  m.  p.  —  66®,  is 
indicated. 

Ethyl  alcohol  yields  with  hydrogen  bromide  and  bromine  the 
compounds,  C2H5*OH,HBr,  m.  p.  -  30°,  and  C2H5*OH,Br,  m.  p. 

—  58°.  In  order  to  explain  the  constitution  of  the  latter  substance, 
the  formula  must  be  doubled  and  the  compound  represented  as 

°2^>0 1  Br  •  Br  1 CK^1*5. 

Acetone  gives  the  compounds,  COMe2,HBr,  m.  p.  -  4°,  COMe2,  Br2, 
m.  p.  -8°,  and  COMe2,CJ2,  m.  p.  -54°.  The  constitution  of  the 
halogen  compounds  is  probably  best  represented  by  the  formula 
COMe2:X-X:X-X:OCMe2. 

Ethyl  acetate  yields  the  compounds  CH3’C02Et,HBr,  m.  p.  —  36°, 
2CH3-C02Et,5HBr,  m.  p.  -52°,  CH3*C02Et“4HBr,  m.  p.  -57°, 
CH3*C02Et,3Br,  m.  p.  -  35°,  and  CH3*C02Et,3Cl,  m.  p.  —  68°. 

All  the  halogen  hydride  complexes  have  m.  p.’s  much  above  those 
of  either  constituent.  The  compounds  are  formed  with  the  develop¬ 
ment  of  an  amount  of  heat  equal  to,  or  greater  than,  that  liberated 
when  a  halogen  acid  is  neutralised  by  potassium  hydroxide.  The 
compounds,  either  in  the  fused  state  or  in  a  solution  of  either 
constituent,  readily  conduct  the  electric  current. 
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The  chlorine  and  bromine  compounds  are  formed  with  the  develop¬ 
ment  of  but  little  beat,  and  are  non-conducting.  Their  constitutions 
are  doubtful,  but  it  is  evident  that  they  must  differ  radically  from 
those  of  compounds  ionised  in  solution.  E.  G. 

Ethyl  Ether.  Georg  Kassner  {Arch.  Pharrn.,  1912, 250,  436 — 447). 
— Instances  of  the  spontaneous  explosion  of  ether  by  heating  have  been 
placed  on  record.  A  sample  of  ether,  a  portion  of  which  exploded 
violently  when  it  was  being  sealed  in  a  Dumas  bulb  in  the  determina¬ 
tion  of  its  vapour  density,  has  been  carefully  examined  by  the  author. 
It  contained  traces  of  hydrogen  peroxide  and  acetaldehyde,  and  a 
relatively  large  amount  of  vinyl  alcohol.  The  author  is  of  opinion 
that  the  explosion  was  caused  by  the  presence  of  an  organic  peroxide 
(ethyl  peroxide)  which  had  been  produced  by  autoxidation.  C.  S. 

Commercial  Sodium  Glycerophosphates.  Vincenzo  Paolini 
(Atti  R.  Accad.  Lined ,  1912,  [v],  21,  ii,  350 — 352.  Compare  Abstr., 

1911,  i,  774). — The  author  has  examined  several  commercial  sodium 

glycerophosphates,  and  finds  them  to  have  the  same  composition  as 
Poulenc’s  product.  R.  V.  S. 

Bromination  of  Aliphatic  Acids.  Clarence  Smith  and 
William  Lewcock  ( Bcr .,  1912,  45,  2358 — 2359). — The  theory  of  the 
bromination  of  aliphatic  acids  advanced  by  Aschan  (this  vol.,  i,  599), 
involving  successive  enolisation  of  the  acid  (or  acid  chloride,  in 
practice),  addition  of  the  halogen,  and  elimination  of  halogen  hydride, 
is  supported  by  the  behaviour  of  tsobutyryl  chloride  towards  bromine. 
When  heated  together  in  equal  molecular  quantities  at  100°  for  four 
hours,  the  isobutyryl  chloride  is  converted  almost  entirely  into 
a-bromoisobutyryl  bromide.  In  accordance  with  the  theory,  a-bromo- 
?'sobutyryl  chloride  is  unaffected  by  bromine  at  100°.  C.  S. 

Saponification  of  Triglycerides.  V.  Fortini  ( Chem .  Zeit., 

1912,  36,  1117). — It  has  been  held  by  some  authors  that  in  the 
saponification  of  fats,  the  triglycerides  are  immediately  hydrolysed  to 
the  fatty  acids  and  glycerol,  whilst  others  have  asserted  that  the 
hydrolysis  takes  place  in  steps,  diglycerides  and  monoglycerides  being 
formed  (compare  Lewkowitsch,  Proc.,  1899,  15,  190  ;  Marcusson, 
Abstr.,  1906,  i,  924  ;  Kremann,  Abstr.,  1906,  ii,  731  ;  Stritar,  Abstr., 
1908,  ii,  677,  1021  ;  Grim  and  Corelli,  this  vol.,  i,  409).  The  results 
now  recorded  support  the  second  view. 

The  curves  obtained  by  plotting  (1)  quantity  of  triglyceride 
hydrolysed  against  time,  or  (2)  acetyl  number  against  time,  each 
consist  of  three  parts  corresponding  with  (a)  formation  of  diglycerides, 
( b )  formation  of  monoglycerides,  (c)  formation  of  free  fatty  acids. 
The  experiments  were  made  by  saponifying  triolein  with  alkali 
hydroxide  in  alcohol  at  20°.  T.  A.  H. 

Oil  from  the  Seeds  of  Jatropha  mahafalensis,  Henri  Bimar 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  914 — 915). — The  seeds  contain  75% 
of  their  weight  of  kernels,  and  the  latter  yield  on  extracting  with 
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carbon  disulphide  60%,  or  under  pressure  4 4 '5%,  of  an  amber- tinted 
slightly  fluorescent  oil,  D15  0-9213,  «|>°  l-4648,  titre  21°,  saponification 
number  194,  acid  number  17 '6,  iodine  value  Hl'8,  acetyl  number  17, 
which  dries  in  twenty-six  hours  at  50°.  The  mixed  ethyl  esters  of 
the  fatty  acids  gave  the  following  fractions  :  (1)  b.  p.  180 — 185°/ 
5  mm.,  saponification  number  186,  iodine  value  98  ;  (2)  b.  p.  188 — 190°/ 
5  mm.,  saponification  number  186,  iodine  value  105  ;  (3)  b.  p. 
193 — 195°/5  mm.,  saponification  number  184,  iodine  value  112, 
indicating  that  the  fat  contains  linoleic  acid  and  no  acids  of  lower 
molecular  weight  than  palmitic  acid.  T.  A.  H. 

Purification  of  Ammonium  Hydrogen  Salts  of  a-Hydroxy- 
acids.  Richard  Escales  and  Hans  Koepke  (D.R.-P.  247240). — The 
readiness  with  which  lactic  and  glycollic  acids  lose  water  when 
heated  has  rendered  their  purification  difficult;  it  is  now  found  that 
the  ammonium  hydrogen  salts  can  be  distilled  in  a  vacuum  without 
decomposition.  Ammonium  hydrogen  glycollate  has  b.  p.  160°/ 
10  mm.,  and  crystallises  on  cooling,  whilst  the  corresponding  lactate 
has  b.  p.  140°/10  mm.,  and  remains  a  viscous  syrup.  F.  M.  G.  M. 

/3-Aldebydopropionic  Acid.  Carl  D.  Harries  ( Ber .,  1912,  45, 
2583 — 2585). — In  a  recent  communication,  Carri6re  (this  vol.,  i,  410) 
gives  values  for  the  m.  p.  of  various  derivatives  of  /3-aldehydopropionic 
acid,  differing  considerably  for  those  previously  obtained  by  the  author 
(Abstr.,  1909,  i,  132,  133,  364;  compare  also  Langheld,  loc.  cit.,  i, 
557).  The  latter  has  therefore  repeated  his  earlier  work  and  fully 
confirmed  the  results  already  given.  )8-Aldehydopropionic  acid  has 
b.  p.  143 — 145°/16 — 20  mm.,  and  is  transformed  after  two  days  into  a 
solid  bi molecular  form,  m.  p.  147c,  and  not  a  termolecular  form  of 
m.  p.  167°  as  stated  by  Carri6re. 

The  jo-nitrophenylhydrazone,  after  repeated  crystallisation  from 
water,  has  m.  p.  177°.  F.  B. 

The  Chemistry  of  Thorium.  Otto  Hauser  and  Fritz  Wirth 
(Zeitsch.  anorq.  Chem.,  1912.  78,  75 — 94). — Ordinary  thorium  oxalate, 

Th(C„04).2,6H20, 

is  much  less  soluble  in  sulphuric  acid  than  the  oxalates  of  the 
tervalent  earths  (Abstr.,  1908,  ii,  778).  The  solubility  in  hydro¬ 
chloric  acid  first  increases  and  then  falls  rapidly,  owing  to  the  formation 
of  the  compound  3Th(C2O4)2,ThCl4,20H2O  (compare  Wyrouboff  and 
Yerneuil,  Abstr.,  1899,  ii,  598).  In  contact  with  dilute  acids  the 
oxalate  is  gradually  converted  into  the  stable  modification,  which  forms 
tetragonal  crystals.  Both  modifications  yield  the  dihydrate  over 
sulphuric  acid,  the  crystalline  hexahydrate  retaining  its  crystalline 
form  during  dehydration,  but  exhibiting  optical  anomalies.  Another 
hydrate,  4Th(C204)2,3H20,  is  obtained  on  heating. 

The  solution  of  thorium  oxalate  in  ammonium  oxalate  solution  at 
25°  takes  place  in  two  stages:  2Th”"  +  5C204"  =  [Th2(C204)5]"  and 
Th““  +  3C204"  =  [Th(C204)3]".  The  stable  tetrahydrate  is  always 
formed  by  the  hydrolysis  of  the  complex  salts.  The  salts 
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and  Th(C204)s(NH4)2,3Ii20  have  been  prepared.  The  former 
crystallises  in  thin  laths,  whilst  the  latter,  the  limits  of  stability  of 
which  have  been  determined,  has  only  been  obtained  in  an  amorphous 
form.  The  complex  salts  are  only  stable  in  presence  of  a  large  excess 
of  ammonium  oxalate,  and  the  precipitation  by  acids  is  a  function  both 
of  the  concentration  of  the  oxalate  and  of  the  acid.  It  is  rather 
remarkable  that  the  solubility  of  ammonium  oxalate  in  water  is 
increased  five  times  by  the  addition  of  thorium  oxalate.  C.  H.  D. 

The  Walden  Inversion.  George  Senter  ( Ber .,  1912,  45, 
2318 — 2322). — With  reference  to  a  preliminary  paper  by  Holmberg 
with  the  same  title  as  above  (compare  this  vol.,  i,  603),  in  which  it  is 
shown  that  when  an  aqueous  solution  of  the  sodium  salt  of  Z-mono- 
bromosuccinic  acid  is  heated  the  Br'  ion  concentration  increases  at  first 
more  rapidly  than  the  free  acid,  the  author  states  that  he  made  a 
similar  observation  with  sodium  bromoacetate  solution  one  and  a-half 
years  ago,  and  some  of  the  conclusions  drawn  from  the  detailed  investiga¬ 
tion  have  already  been  published  (compare  Proc.,  1911,  27,  153).  The 
phenomenon  is  only  observed  in  concentrated  solution.  The  suggestion 
of  Holmberg  that  it  can  be  accounted  for  on  the  theory  of  the  inter¬ 
mediate  formation  of  lactones  is  criticised.  The  detailed  results  will  be 
published  later.  G.  S. 

Symmetric  and  Asymmetric  Acid  Dichlorides.  Erwin  Ott 
( Annalen ,  1 912,  392,  245 — 285). — The  author  approaches  the  problem 
of  the  constitution  of  acid  dichlorides,  such  as  succinyl  chloride  and 
phthalyl  chloride  (compare  Scheiber,  this  vol.,  i,  559,  701),  by  means 
of  criteria  obtained  by  a  comparative  examination  of  maleinoid  and 
fumaroid  acid  dichlorides.  These  criteria  indicate  that  maleinoid 
chlorides  have  a  lactonoid  constitution,  whilst  fumaroid  chlorides  are 
acyclic  and  symmetric. 

The  criteria  are  the  following.  Fumaroid  and  maleinoid  acid 
dichlorides  exhibit  extraordinarily  great  difference  in  their  velocity  of 
reaction  in  a  homogenous  system.  All  fumaroid  dichlorides  in  A/5 0- 
solution  in  ether  or  benzene  react  momentarily  with  a  primary  base, 
such  as  aniline,  to  give  the  calculated  amount  of  aniline  hydrochloride. 
All  maleinoid  chlorides  do  not  thus  react  under  the  same  conditions  ; 
only  after  many  days  is  the  separation  of  the  aniline  hydrochloride 
complete.  Thus  chlorofumaryl  chloride  and  dibromofumaryl  chloride 
react  instantly,  whilst  chloromaleyl  chloride  and  dibromomaleyl 
bromide  require  sixteen  days  and  fifty  hours  respectively.  The  same 
differences  are  observed  in  the  rates  of  ester  formation  between  the 
four  acid  dihaloids  and  methyl  alcohol,  the  two  symmetric  compounds 
yielding  100%  hydrogen  chloride  instantly,  whilst  the  asymmetric 
dihaloids  require  many  hours. 

This  difference  in  behaviour  is  not  explicable  by  formulating  malein¬ 
oid  and  fumaroid  acid  dihaloids  as  acyclic  isomerides  differing  only 
in  the  spatial  distribution  of  the  ’COX-groups,  because  the  examination 
of  s-o-phthalyl  chloride  (see  below)  shows  that  the  mere  spatial 
approximation  of  two  'COCl-groups  is  insufficient  to  cause  a  diminu¬ 
tion  of  the  reaction  velocity.  Assuming  what  is  now  very  generally 
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accepted,  that  acyl  haloids  owe  their  reactivity,  not  to  direct  substitu¬ 
tion,  but  to  addition,  followed  by  elimination,  the  preceding  differences 
are  satisfactorily  explained  by  formulating  maleinoid  dihaloids  as 


cyclic  ketones, 


•c-cci2 


•C— CO 


^>0,  because  an  acyl  halogen  atom  is  no  longer 


present.  The  reaction  with  aniline  is  then  due,  either  to  a  trans¬ 
formation  of  the  cyclic  dichloride  into  the  acyclic, 

•C-CCU  ^  -C-C0C1 

1 1  2v>0  — >- 
•C— CCT 


•C-C0C1 


or,  better,  by  the  scheme  : 

•C — CO.  OC(OH)-NHPh  -OCONHPh 

|j  No  +  NH2Ph  — >-  ||  >0  — >  ||  +HC1. 

•C-CCI/  OCCl2  -C-COCl 

Both  explanations  account  for  the  production  of  the  symmetric 
dianilide,  but  the  latter  is  preferable,  because,  according  to  the  former, 
the  velocity  of  reaction  of  maleinoid  dichlorides  should  be  proportional 
to  the  stability  of  the  y-lactone  ring,  which  is  found  not  to  be  the  case. 

A  second  criterion  is  the  colour  of  the  aluminium  chloride 
compounds.  Chlorofumaryl  chloride  and  aluminium  chloride  form 
a  yellow  mass,  m.  p.  about  50°,  from  which  chlorofumaryl  chloride 
is  regenerated  by  water  at  0°.  By  warming,  however,  the  mass 
becomes  reddish-brown,  and  then  has  m.  p.  about  100°  and  yields 
chloromaleyl  chloride  by  treatment  with  ice  water.  The  reddish- 
brown  substance  is  the  aluminium  chloride  compound  of  chloromaleyl 
chloride,  and  its  more  intense  colour  is  accounted  for  if  chloromaleyl 
chloride  has  the  cyclic  ketonic  structure,  since  the  aluminium  chloride 
compounds  of  cyclic  ketones  are  intensely  coloured.  At  180 — 230°, 
the  aluminium  chloride  compound  of  chloromaleyl  chloride  decomposes 
into  carbon  monoxide,  hydrogen  chloride,  a/Tdichloroacrylyl  chloride, 
and  carbonyl  chloride ;  the  formation  of  the  last  substance  is  taken  as 


evidence  of  the  constitution, 


COCCI, 
1 1  2 
CH— CO 


^>0,  of  chloromaleyl  chloride. 


A  third  criterion  is  the  comparison  of  the  degree  of  unsaturation  of 
the  ethylenic  linking  in  chloromaleyl  chloride  and  chlorofumaryl 
chloride  respectively.  In  sunlight,  the  latter  adds  on  80 — 85%  of  the 
theoretical  amount  of  bromine  within  five  hours,  whilst  the  addition 
of  bromine  to  chloromaleyl  chloride  is  not  appreciable  after  a  week. 
This  difference  is  attributed  to  the  presence  of  the  two  carbonyl  groups 
in  conjugated  positions  in  chlorofumaryl  chloride,  and  to  their  absence 
in  the  cyclic  ketonic  chloromaleyl  chloride. 

A  fourth  criterion  is  found  in  the  molecular  volume.  A  difference 
of  4'4  units  should  exist  in  the  molecular  volumes  of  isomeric 
maleinoid  and  fumaroid  acid  dihaloids  if  the  former  have  a  cyclic 
structure.  This  difference  actually  occurs  in  chloromaleyl  chloride  and 
chlorofumaryl  chloride,  which  have  molecular  volumes  137‘63  and 
142 '3  respectively  at  the  b.  p. 

Since  y-lactones  are  frequently  dimorphous,  the  existence  of  chloro¬ 
maleyl  chloride  in  two  forms,  m.  p.  10‘5 — 11°  and  2 '5 — 3°  respectively 
(the  more  fusible  changes  to  the  less  fusible  merely  by  keeping  for 
several  weeks),  is  also  indicative  of  its  ketonic  structure, 
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The  application  of  these  criteria  to  succinyl  and  phthalyl  chlorides 
gives  the  following  results,  which  on  the  whole  indicate  that  the  two 
chlorides  have  the  symmetric  constitution.  They  both  react  rapidly 
with  aniline  or  with  methyl  alcohol.  The  molecular  volume,  180  35, 
of  phthalyl  chloride  at  its  b.  p.  agrees  with  that  calculated,  ISO'O,  for 
the  acyclic  formula;  the  molecular  volume  of  succinyl  chloride,  133  7, 
is  intermediate  between  those,  136-0  and  131  *6,  calculated  for  the 
symmetric  and  asymmetric  formulae  respectively.  A  conversion  of 
succinyl  chloride  by  aluminium  chloride,  corresponding  with  that 
of  chlorofumaryl  into  chloromaleyl  chloride,  does  not  occur,  but 
s-phtbalyl  chloride,  which  is  conveniently  obtained  by  slowly  heating 
phthalic  anhydride  with  a  small  excess  of  phosphorus  pentachloride  for 
half  a  day  at  150°  and  finally  at  250°  until  the  phosphoryl  chloride  has 
distilled  away,  is  converted,  by  dry  aluminium  chloride  on  the  water- 
bath  and  subsequent  treatment  of  the  product  with  water  at  0°,  into  an 
isomeride,  m.  p.  88 — 89°,  b.  p.  275,2°(corr.)/719’8  mm.,  large  prisms, 

.QQl  . 

which  is  regarded  as  as-phthalyl  chloride,  CfiH4\QQ_^>0,  on  account  of 

its  slow  velocity  of  reaction  with  aniline  or  methyl  alcohol  By 
distillation,  by  prolonged  heating  on  the  water-bath,  or  in  the  presence 
of  hydrogen  chloride,  the  asymmetric  chloride  is  converted  into  the 
ordinary  symmetric  chloride.  Dibromofumaric  acid  is  obtained  in 
92 — 93%  yield,  free  from  dibromomaleic  acid,  by  leading  air  containing 
bromine  vapour  into  an  aqueous  solution  of  acetylenedicarboxylic 
acid  in  darkness  until  the  theoretical  quantity  of  bromine  has  been 
absorbed.  A  suspension  of  dibromofumaric  acid  in  petroleum  is 
converted  by  phosphorus  pentachloride  and  subsequent  treatment  with 
ice  into  dibromofumaryl  chloride,  C402Cl2Br2,  b.  p.  92,5°/9,5  mm. 
Dibromomaleyl  chloride,  m.  p.  39°,  b.  p.  128°/14’5  mm.,  colourless 
leaflets,  cannot  be  conveniently  prepared  in  a  similar  manner,  but  is 
obtained  by  heating  dibromofumaryl  chloride  at  about  150°  for  four 
days  or  with  aluminium  chloride  at  100°  for  a  few  hours.  Dibromo¬ 
fumaryl  chloride  and  aluminium  bromide  on  the  water-bath  give  a  good 
yield  of  dibromomaleyl  bromide,  m.  p.  55 — 57°,  yellow  leaflets,  after 
treating  the  product  with  ice  water.  C.  S. 

Cholic  Acid.  I.  Heinrich  Wieland  and  Friedrich  Josef  Weil 
(. Zeitsch .  physiol.  Ghem.,  1912,  80,  287 — 297). — On  distillation  of 
cholic  acid  in  a  vacuum  (!2  mm.)  at  200 — 300°,  a  heavy,  almost 
colourless  oil  distils  over,  and  solidities  to  a  resin  which  consists  mainly 
of  triply  unsaturated  cholatrienecarboxylic  acid,  C24H8402.  It  crys¬ 
tallises  in  well  formed  plates,  aggregated  in  large  bunches  ;  when 
heated  it  softens  at  140°,  m.p.  163 — 164°;  [«]f?  =  -  1 9 ‘7°.  The  acid 
dissolves  in  sulphuric  acid  with  a  deep  yellow  coloration  ;  after  a  time 
the  solution  exhibits  a  green  fluorescence.  Bromine  is  at  first 
decolourised,  then  hydrogen  bromide  is  set  free,  and  the  acid  solution 
becomes  a  golden-yellow. 

In  aqueous-alcoholic  solution  of  the  alkali  salt,  the  acid  is  partly 
hydrogenated  by  the  action  of  palladium-hydride,  forming  choladiene - 
carboxylic  acid,  C24H8602.  This  crystallises  similarly  to  the  parent  acid, 
but  has  m.p.  178°. 


ORGANIC  CHEMISTRY. 


i.  831 


Reduction  by  means  of  palladium  black  and  hydrogen  in  acetic  acid 
suspension  leads  to  cholanecarboxylic  acid,  C24H40O2.  It  crystallises  in 
radially  arranged  pointed  crystals,  m.  p.  157'5°;  [a]o  +  20'3°.  This 
acid  gives  no  coloration  with  sulphuric  acid,  and  does  not  react  with 
bromine.  E.  F.  A. 

Influence  of  Sunlight  on  the  Synthesis  of  Alkaloid  Bases 
by  the  Action  of  Alcoholic  Ammonia  on  Aldehydes.  IV. 
Giuseppe  Inghilleri  ( Zeitsch .  physiol.  Chem.,  1912,  80,  64 — 72). — 
Sealed  tubes  containing  formaldehyde,  concentrated  aqueous  ammonia, 
and  methyl  alcohol  were  exposed  to  sunlight  for  seven  months. 
Crystals  of  a  base,  C6H8ON2  were  produced,  which  decomposed  without 
melting  at  185°,  formed  a  microcrystalline  platinichloride,  decomp. 
220°,  and  gave  a  number  of  alkaloid  reactions.  From  the  portion  of 
the  reaction  mixture  insoluble  in  ether,  three  plat.inicblorides,  con¬ 
taining  47  3,  26,  and  25*5%  of  platinum  respectively,  were  isolated. 
The  two  latter  represent  bases  formed  by  the  changes  corresponding 
with  the  equations  :  6HCHO— 5H20  +  3NH3  and 

8HCHO  -  7H20  +  4NH3.  E.  F.  A. 

Methylglyoxal.  Jakob  Meisenheimer  ( Ber .,  1912,  45,  2635 — 2641. 
Compare  Harries  and  Turk,  Abstr.,  1905,  i,  413  ;  Denis,  Abstr., 
1907,  i,  997). — Methylglyoxal  is  most  readily  prepared  by  hydro¬ 
lysing  its  acetal  (Wohl  and  Lange,  Abstr.,  1908,  i,  943)  with 
W-sulphuric  acid  and  extracting  the  residue,  obtained  by  evaporation 
of  its  neutralised  solution,  with  ether.  After  removal  of  the  ether,  the 
methylglyoxal  is  obtained  as  a  yellow  syrup,  consisting  of  the 
termolecular  form,  from  which  the  unimolecular  variety  is  obtained  by 
distilling  it  under  diminished  pressure  and  allowing  the  vapours  to 
pass  over  anhydrous  calcium  chloride. 

The  unimolecular  form  is  an  intensely  yellow,  very  mobile  liquid, 
having  a  pungent  odour.  When  heated  under  ordinary  pressure,  it 
begins  to  distil  at  72°,  forming  a  yellowish-green  vapour;  the  greater 
part,  however,  is  transformed  into  the  termolecular  form.  At  the 
ordinary  temperature  the  transformation  is  complete  in  the  course  of 
eight  to  ten  days. 

When  dissolved  in  water,  the  termolecular  form  passes  into  the 
unimolecular  form  (or  its  hydrate)  in  twenty-four  hours.  F.  B. 

The  Action  of  Dilute  Sodium  Hydroxide  on  Glyceraldehyde 
and  Dihydroxyacetone.  Max  Oppenheimer  ( Biochem.  Zeitsch.,  1912, 
45,  134 — 139). — In  view  of  the  assumed  formation  of  glyceraldehyde 
and  dihydroxyacetone  as  intermediary  products  in  the  degradation  of 
dextrose  to  lactic  acid,  the  relative  rate  of  formation  of  this  acid  from 
these  substances  was  investigated  when  they  were  submitted  to  the 
action  of  sodium  hydroxide.  From  the  results  of  experiments  with 
N-  and  N/l  0-acid  at  room  temperature  and  at  37°,  the  conclusion  was 
drawn  that  lactic  acid  is  formed  most  readily  from  dihydroxyacetone 
and  least  readily  from  the  sugar.  S.  B.  S. 

Preparation  of  Pinacone  from  Acetone  and  Sodium. 
Badische  Anilin-  and  Soda-Fabrik  (D.R.iP.  248252). — The  reduction 
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of  acetone  by  sodium  has  previously  furnished  unsatisfactory  yields 
of  pinacone  (Abstr.,  1894,  ii,  217)  ;  this  reaction  is  now  found  to 
proceed  smoothly  in  the  presence  of  a  liquid  (such  as  ether)  which  is 
indifferent  to  sodium.  F.  M.  G.  M. 

Styracitol.  Yasuhiko  Asahina  ( Ber .,  1912,  45,  2363 — 2369. 
Compare  Abstr.,  1908,  ii,  58  ;  1909,  i,  288). — By  treating  a  solution 
of  styracitol  in  aqueous  sodium  carbonate  with  bromine,  and  sub¬ 
sequently  acidifying  and  treating  successively  with  sodium  hydrogen 
sulphite,  sodium  acetate,  and  phenylhydrazine,  an  osazone,  C18H20OglSr4, 
m.  p.  185°,  thin  leaflets,  is  obtained,  which  is  optically  active,  and  is 
not  identical  with  Fischer  and  Zach’s  anhydroglucosazone. 

By  treatment  in  aqueous  ferrous  sulphate  with  3%  hydrogen  per¬ 
oxide  and  subsequently  in  acetic  acid  with  phenylhydrazine,  styracitol 
yields  several  products,  among  which  d-phenylglucosazone  has  been 
identified.  This  substance  is  also  produced  when  aqueous  styracitol  is 
oxidised  by  Caro’s  reagent  at  0°. 

Styracitol  forms  a  tetra-acetate,  prismatic  crystals,  m.  p.  66 — 67°,  or 
clusters  of  needles,  m.  p.  58°,  which  has  [a]o  -  2086°.  Styracitol 
reacts  readily  with  thionyl  chloride  on  the  water-bath  to  form  a 
disulphite,  C6H807S2,  prismatic  crystals,  which  is  unaffected  by  boiling 
acetic  anhydride.  C.  S. 

Preparation  of  Mineral  Acid  Esters  of  Carbohydrates, 
the  Corresponding  Hydroxy-acids,  and  Higher  Alcohols. 
Chemische  Werke  vorm.  Heinrich  Byk  (D.R.-P.  247809). — Calcium 
saccharophosphate  is  obtained  by  treating  a  cooled  suspension  of  sugar 
in  calcium  hydroxide  with  phosphoryl  chloride,  followed  by  the  addition 
of  chloroform  : 

2C12H22On  +  2P0C13  +  5CaO  =  3CaCl2  +  H20  +  2C12H21010-OP03Ca ; 
it  is  a  colourless  powder,  readily  soluble  in  water,  and  does  not  give  a 
precipitate  with  soluble  copper  or  lead  salts. 

Calcium  erythrosulphute  is  prepared  from  erythritol,  calcium 
hydroxide,  and  chlorosulphonic  acid,  and  a  compound  from  calcium 
rf-gluconate  with  phosphoryl  chloride  is  also  mentioned  in  the  original. 

F.  M.  G.  M. 

New  Form  of  Soluble  Starch.  Auguste  Fernbach  ( Compt . 
rend.,  1912,  155,  617 — 618). — By  slowly  pouring  weak  aqueous  solu¬ 
tions  of  starch,  not  exceeding  2%  in  strength,  into  a  large  excess  of 
pure  acetone,  a  flocculent  precipitate  is  obtained,  which  on  filtering, 
extracting  with  more  acetone,  and  drying  in  a  vacuum  yields  a  starch 
which  is  completely  soluble  in  cold  water,  its  solution  giving  a  very 
pure  blue  colour  with  iodine.  W.  G. 

Crystallised  Polysaccharides  from  Starch.  Hans  Pringsheim 
and  Alfred  Langhans  {Ber.,  1912,  45,  2533 — 2546). — An  extension 
of  the  work  of  Schardinger  (Abstr.,  1911,  i,  181).  The  generic  term 
amylost  is  suggested  for  the  polysaccharides  of  the  formula  (C6H10O5)n. 

Dextrin-/?,  which  decomposes  at  268°,  is  too  sparingly  soluble  in 
water  for  accurate  cryoscopy,  but  dextrin-a  (tetra-amylose),  decom- 
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posing  at  292°,  proves  to  have  a  molecular  weight,  (C6H10O5)4.  Both 
forms  are  acetylated  by  acetic  anhydride  in  the  presence  of  zinc  chloride, 
but  scission  of  the  molecules  occurs  at  the  same  time  ;  dextrin-a  yields 
the  hexa-acetate  of  a  diamylose ,  needles  (decomp.  151  *5 — 152*5°  (eorr.), 
[a]o  +  100*6°  in  acetic  acid),  whilst  dextrin-/3  gives  the  nona-acetate  of  a 
triamylose  (tablets,  decomp.  142°  (corr.),  [a]^4  +112*6°  in  acetic  acid). 
Hydrolysis  of  these  acetates  by  cold  alcoholic  potassium  hydroxide 
produces  respectively  diamylose  (C6H10O5)  (decomp,  about  300°, 
[ajn  +  136*2°  in  water),  which  crystallises  from  water  in  needles  with 
2H20,  and  triamylose,  (CfiH10O5)g,  needles,  crystallising  with  4H20, 
decomposing  near  300°;  [a]o  +  151*8°  in  water.  Crystallographic  details 
of  the  above  amyloses  are  given.  D.  F.  T. 

Fermentative  Decomposition  of  the  Hemicelluloses.  I.  A 
Trisaccharide  as  Intermediate  Product  of  the  Hydrolysis  of 
Mannan.  Hans  Pkingsheim  ( Zeitsch .  physiol.  Chem.,  1912,  80, 
376 — 382). — By  the  action  of  a  bacterial  infusion  on  vegetable  ivory 
nut  turnings  (Pringsheim,  this  vol.,  ii,  587),  hydrolysis  of  the  mannan 
takes  place  with  the  formation  of  mannose  and  a  trisaccharide, 
probably  a  trimannose,  identified  by  means  of  the  phenylosazone,  which 
crystallises  in  stellate  aggregates  of  needles,  decomp.  196°  (corr.).  It 
is  completely  fermented  by  most  yeasts,  but  untouched  by  a  yeast, 
No.  583,  which  is  also  without  action  on  maltose,  and  may  thus  be 
separated  from  the  monosaccharide.  Emulsin  hydrolyses  it  slowly, 
probably  to  a  mixture  of  mono-  and  di-saccharide.  E.  F.  A. 

Acetylations  in  Ether  Solutions.  William  M.  Dehn  (J.  Amer. 
Chem.  Soc.,  1912,  34,  1399 — 1409). — The  reactions  of  acetyl  chloride 
with  organic  bases  are  usually  carried  out  by  bringing  the  substances 
into  direct  contact,  and  the  final  products  are  generally  the  result  of 
the  decomposition  of  the  original  products  by  water  or  alkali.  A 
study  has  now  been  made  of  the  action  of  acetyl  chloride  on  various 
bases  in  solution  in  dry  ether.  It  has  been  found  that  in  most  cases  a 
precipitate  is  produced,  consisting  of  a  mixture  of  the  hydrochloride 
and  acetyl  chloride  additive  compound  of  the  base,  whilst  the  acetyl 
derivative  remains  dissolved  in  the  ether.  The  results  show  that  the 
acetyl  chloride  first  unites  with  the  base,  thus:  RNH2  +  CH3*COCl — >- 
R(CH3*CO)*NH,HCl.  In  the  case  of  tertiary  amines,  an  acetyl 
chloride  additive  product  is  invariably  produced.  With  primary 
and  secondary  amines,  it  is  sometimes  the  most  abundant  product,  as 
in  the  case  of  benzylamine,  but  other  substances  are  usually  formed  in 
accordance  with  the  equations :  2RNH2  +  CH3*COCl  — +  RNH2,HC1  + 
R(CH3-CO)NH  and  2R2NH  +  CH8*G0C1-^R2NH,HC1  +  R2(CH3CO)N. 

When  dry  ammonia  is  passed  into  an  ethereal  solution  of  acetyl 
chloride,  ammonium  chloride  and  acetamide  are  formed.  By  the 
reaction  of  acetamide  with  acetyl  chloride,  diacetamide  and  acetamide 
hydrochloride,  2NH2Ac,HC1,  are  produced.  Benzamide,  under  similar 
conditions,  yields  acetyl  benzamide  and  its  hydrochloride, 

NHBzAc,HCl, 

which  is  rapidly  hydrolysed  by  water. 

Ethylamine  yields  its  hydrochloride  together  with  those  of  mono- 
and  di-acetylethylamine.  Diacetylethylamine  has  b.  p.  195 — 199°; 
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its  hydrochloride ,  m.  p.  65°,  forms  lustrous,  hygroscopic  needles. 
isoAmylamine  gives  its  hydrochloride  and  that  of  its  acetyl  derivative. 
Acetyli&oamylciihine  has  b.  p.  220 — 224°;  its  hydrochloride  forms 
hygroscopic  needles.  With  aniline,  the  hydrochloride  and  acetanilide 
are  produced.  Acetanilide  furnishes  its  hydrochloride  and  diacetyl- 
aniline.  jo-Toluidine  gives  its  hydrochloride,  aceto-jo-toluidide,  and 
diaceto-jo-toluidide,  the  hydrochloride  of  which  has  m.  p.  120°. 
a-  and  /3-Naphthylamine  yield  their  hydrochlorides  and  the  aceto- 
napbthalides ;  aceto-a-  and  -/3-naphthalide  hydrochlorides  have 
m.  p.  137°  and  152°  respectively,  With  benzylamine,  the  chief 
product  of  the  reaction  is  acetylbenzylamine  hydrochloride,  m.  p.  134°. 

Diethylamine,  diamylamine,  methylaniline,  ethylaniline,  and 
piperidine  yield  their  respective  hydrochlorides,  together  with  those 
of  their  acetyl  derivatives.  Acetomethylanilide  hydrochloride  has 
m.  p.  71°. 

Tripropylamine  gives  a  mixture  of  its  hydrochloride,  m.  p.  90°,  with 
the  acetyl  chloride  additive  compound ,  N(C3H7)3,CH3*C0C1.  The 
additive  compound  of  dimethylaniline  has  m.  p.  60 — 70°.  Diethyl- 
aniline,  diethyl-jo-toluidine,  pyridine,  quinoline,  quinaldine,  and 
acridine  also  yield  additive  compounds  with  acetyl  chloride.  The 
pyridine  additive  compound  has  rn.  p.  71°,  and  the  acridine  compound, 
in.  p.  236°. 

Quinine  yields  the  additive  compound,  C20H24O2'N2,2CH3,COCl. 
w-Nitroaniline  gives  a  mixture  of  its  hydrochloride  with  that  of  its 
acetyl  derivative.  E.  G. 

Action  of  Iodoform  on  Organic  Bases.  William  M.  Dehn 
and  Ray  B.  Conner  (J.  Amer.  Chem.  Soc.,  1912,  34,  1409 — 1414). — 
In  earlier  papers  (Abstr.,  1911,  i,  829,  914  ;  this  vol.,  i,  240,  242),  it 
has  been  shown  that  when  certain  halogen  derivatives  of  methane  and 
ethane  are  added  to  solutions  of  organic  bases  in  dry  ether,  molecular 
compounds  are  produced.  It  has  now  been  found  that  iodoform  reacts 
with  organic  bases  in  a  similar  manner  to  form  compounds  containing 
one  mol.  of  iodoform  with  one,  two,  or  three  mols.  of  the  base.  The 
reactions  are  much  accelerated  by  direct  sunlight.  The  molecular 
compounds  are  readily  decomposed  by  an  excess  of  the  base,  by  water, 
by  heat,  and  by  hot  organic  solvents.  The  following  compounds 
are  described. 

The  diethylamine  compound,  NHEt2,CHI3,  m.  p.  124°,  crystallising 
in  white  prisms  :  the  triethylamine  compound,  NEt3,CHI3 ;  the 
dipropylamine  compound ,  NH(C3H7)2,CHI3,  m.  p.  144°;  the  diamyl¬ 
amine  compound,  RH(C5H11)2,CHI3,  m.  p.  221°,  forming  prismatic 
needles.  isoPropylamine,  isobutylamine,  isoamylamine,  and  allylamine 
yield  heavy,  brown  oils. 

The  benzylamine  compound,  2CH2Ph*NH2,CHT3,  m.  p.  158°,  forms 
long,  yellow  prismatic  needles.  With  phenylhydrazine,  a  molecular 
compound  is  not  obtained,  but  phenylhydrazine  hydriodide,  iodo- 
benzene,  and  traces  of  phenylcarbimide  are  produced.  The  piperidine 
compound,  C5HUN,CHJ3,  m.  p.  107°,  forms  white  or  pale  yellow 
needles,  and  when  distilled  with  steam  yields  piperidine  hydriodide, 
iodoform,  formic  acid,  and  traces  of  di-iodoacetylene.  The  pyridine 
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compound ,  3C5H5N,OHy3,  m.  p.  183°,  crystallises  in  white  needles,  and 
is  decomposed  by  water  with  formation  of  iodoform,  iodic  acid,  and 
pyridine  hydriodide.  The  a-picoline  compound,  2C5H4MeN,CHI3,  is 
obtained  as  a  red,  gummy  mass,  and  when  heated  with  water  yields 
iodine,  iodoform,  and  picoline  hydriodide.  Lutidine  gives  a  dark 
brown  oil.  Collidine  yields  a  dark  brown  oil  and  long,  transparent 
needles.  The  quinoline  compound,  2C9H7N,CHI3,  m.  p.  132°,  forms 
small,  reddish-brown  needles.  The  caffeine  compound , 

2C8H10O2N4,CHI3, 

has  m.  p.  154°.  The  triphenylphosphine  compound, 

2P(C6H5)3,CHI3, 

m.  p.  129°,  is  an  amorphous,  yellow  substance. 

Various  other  bases  yield  dark-coloured  precipitates,  which  have 
not  yet  been  investigated ;  that  furnished  by  morphine  has  m.  p. 
248°.  E.  G. 

Isolation  of  Betaine  Hydrochloride  from  Molasses  Residue. 
Felix  Ehrlich  (Ber.,  1912,  45,  2409  —  2413). — Stoltzenberg’s  method 
(this  vol.,  i,  680)  of  isolating  betaine  hydrochloride  from  molasses 
residue  differs  only  in  unessential  details  from  the  author’s  patented 
process  (1904,  D.R.-P.  157173).  Since  betaine  hydrochloride  is 
easily  purified,  is  not  hydrated  or  hygroscopic,  can  be  dried  at  110°, 
and  is  extensively  hydrolytically  dissociated  in  aqueous  solution,  and 
can  be  used  with  the  customary  indicators,  the  author  proposes  that  it 
shall  be  the  standard  substance  in  the  preparation  of  solutions  for 
acidimetry  and  alkalimetry.  C.  S. 

Isomeric  Allylamines.  Prafulla  Chandra  Ray  and  Rasik 
Lal  Datta  (J.  and  Proc.  Asiatic  Soc.  Bengal,  1912.  Reprint  1  p.). — 
Hydrolysis  of  allylthiocarbimide  by  dilute  sulphuric  acid  gives  a  poor 
yield  of  allylamine,  b.  p.  57 — 58°  (Hofmann,  Ber.,  1867,  1,  182; 
Rinne,  Abstr.,  1874,  50).  The  substitution  of  20%  hydrochloric  acid 
for  sulphuric  acid  gives  a  better  yield  of  an  allylamine,  b.  p.  55 — 58° 
(Gabriel  and  Eschenbach,  Abstr.,  1897,  i,  395).  On  repeating  the 
latter  experiment,  the  authors  find  that  the  bulk  of  the  amine  has 
b.  p.  53 — 54°,  only  a  small  portion  passing  over  between  57°  and  58°.  It 
therefore  appears  that  a  third  isomeric  allylamine  is  formed  during 
hydrolysis  of  the  thiocarbimide  by  hydrochloric  acid.  H.  W. 

The  Action  of  Hydrogen  Peroxide  on  Hexamethylene¬ 
tetramine.  Conway  von  Girsewald  {Ber.,  1912,  45,  2571 — 2576). — 
In  many  reactions,  hydrogen  peroxide  acts  as  a  monobasic  acid, 
dissociating  into  the  ions  H'  and  O’OH'.  In  accordance  with  this 
behaviour,  when  hexamethylenetetramine  is  dissolved  in  excess  of 
30%  hydrogen  peroxide  and  the  solution  evaporated  in  a  vacuum, 
thick,  colourless  crystals  of  a  salt,  hexamethylenetetramine  hydrogen 
peroxide,  (CH2)6N4,R202,  are  obtained.  It  decomposes  with  explosion 
under  the  action  of  concentrated  sulphuric  acid,  and  liberates  chlorine 
from  concentrated  hydrochloric  acid.  The  solution  shows  the 
characteristic  properties  of  the  components. 

When  acids  are  present,  the  dissociation  of  the  hydrogen  peroxide  is 
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prevented,  and  it  reacts  with  hexamethylenetetramine  forming  a 
peroxide,  namely,  hexamethylenetriperoxidediamine, 
N(CH2*OOCH2)3N 

(compare  Baeyer  and  Villiger,  Abstr.,  1900,  i,  626).  Citric  acid  is  the 
most  convenient  acid  to  use  in  the  preparation,  the  reagents  being 
used  in  the  proportion :  28  grams  of  hexamethylenetetramine, 
42  grams  of  citric  acid,  and  140  grams  of  30%  hydrogen  peroxide. 
The  compound  separates  on  warming  the  solution. 

Hexamethylenetriperoxidediamine  is  a  dangerously  explosive  sub¬ 
stance,  its  explosive  properties  being  much  greater  than  those  of  mercury 
fulminate.  T.  S.  P. 

Preparation  of  ^-Glucosamine.  Carl  Neuberg  ( Biochem . 
Zeitsch.,  1912,  43,  500 — 507). — This  substance  can  be  conveniently 
prepared  by  heating  the  calcium-free  lobster-shells  with  concentrated 
hydrochloric  acid  in  a  water-bath.  After  evaporating  and  allowing 
the  crystals  to  separate  from  the  concentrated  solution,  alcohol  should 
be  added.  S.  B.  S. 


Conversion  of  Aminoethyl  Alcohol  (Colamine)  into  Choline. 
Georg  Trier  ( Zeitsch .  physiol.  Client.,  1912,  80,  409 — 411). — Aminoethyl 
alcohol  has  been  found  in  lecithin  preparations  from  a  number  of 
sources.  The  name  colamine  is  suggested  for  it.  When  methylated 
with  methyl  iodide  and  methyl-alcoholic  potassium  hydroxide  it  is 
converted  into  choline.  Intermediate  products,  such  as  monomethyl- 
and  dimethyl-aminoethyl  alcohol  are  not  formed. 

It  is  considered  that  choline  is  formed  in  the  plant  as  a  degradation 
product  of  methylated  lecithin.  E.  F.  A. 


Iminotetronic  Acid.  Richard  Anschutz  ( Ber .,  1912,  45, 
2374  —  2378). — Ethyl  sodiocyanoacetate  and  acetylglycollyl  chloride 
react  in  benzene  to  form  ethyl  a-cyano-y-acetoxyacetoacetate, 
0Ac-CH2-0(0H):C(CN)’C02Et, 

in.  p.  49 '5 — SO'S0,  long  needles,  from  which  a -cyanotetronic  acid, 

CN*C<^^^  decomp.  173 — 174°,  is  obtained,  in  the  form  of 
UU  U 


the  potassium  salt,  by  the  action  of  alcoholic  potassium  ethoxide,  and 
ethyl  iminotetron-a-carboxylate,  C02Et,C<\^5^^.  !C^2,  decomp. 


243'5°,  by  boiling  with  alcohol.  The  latter,  which  yields  the  potassium 
salt  of  the  former  by  boiling  with  alcoholic  potassium  ethoxide,  is 
shown  to  be  identical  with  Benary’s  ester-amide  of  tetramic  acid 
(Abstr.,  1911,  i,  672).  C.  S. 


The  Walden  Rearrangement.  VIII.  Conversions  of 
d-Glutamic  Acid.  Emil  Fischer  and  Annibale  Moreschi  [Ber.,  1912, 
45,  2447 — 2453). — Natural  d-glutamic  acid  is  converted  by  nitrous 
acid  into  Z-a-hydroxyglutaric  acid.  Nitrosyl  chloride  or  hydrogen 
chloride  and  nitrous  acid  transform  it  into  ^-a-chloroglutaric  acid, 
which,  however,  yields  d-a-hydroxyglutaric  acid.  The  last  trans- 
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formation  is  effected  either  by  boiling  with  water  or  by  cold  dilute 
sodium  hydroxide,  or  by  silver  oxide  and  water  at  the  ordinary 
temperature.  In  all  three  cases  the  hydroxy-acid  obtained  has  the 
same  rotatory  power  :  this  is  contrary  to  observations  in  similar  cases, 
especially  that  of  chlorosuccinic  acid. 

The  sodium  salt  of  Z-a-hydroxyglutaric  acid  forms  a  colourless, 
granular  powder,  [a]J?  -8-65°.  The  free  acid  has  a  very  small 

lsevorotation. 

Z-a-Chloroglutaric  acid  has  m.  p.  99°  (corr.),  [a]o  — 12*5°.  It  is 
converted  into  d-a-hydroxyglutaric  acid,  [<x]d  -I-  8'58°,  without  any 

racemisation.  E.  F.  A. 

Preparation  of  Derivatives  of  Gflycollic  Carbamides. 
Arnold  Voswinkel  (D.R.-P.  247270). — When  bromoacetylcarbamide, 
E’H2'CO,NH,CO*CH2Br  (9 ’5  parts),  is  boiled  for  twelve  hours  with 
an  alcoholic  solution  of  anhydrous  sodium  acetate  (4*1  parts),  it 
furnishes  carbomethoxyacetylcarbamide , 

nh2*co-nh*co*ch2*co2-ch3, 

long,  spear-like  crystals,  m.  p.  177°  ;  the  following  analogous  compounds 
were  also  obtained ;  from  bromoacetylcarbamide  with  sodium 
iso valerate,  m.p.  165°;  with  sodium  bromoisovalerate,  glistening,  mother- 
of-pearl  scales,  m.  p.  160°;  with  sodium  benzoate,  m.  p.  200°,  and  with 
sodium  salicylate,  m.  p.  235° ;  these  compounds  are  of  therapeutic 
value.  F.  M.  G.  M. 

Eryaolin,  a  Thiocarbimidosulphone  from  Erysimum 
perowskianum.  Wilhelm  Schneider  and  Hans  Kaufmann 
(Anncden,  1912,392,  1 — 15). — The  seeds  of  Erysimum  perowskianum 
contain  a  substance,  probably  a  glucoside,  from  which  a  crystalline 
thiocarbimidosulphone,  closely  related  to  cheirolin  (Abstr.,  1910,  i,  658), 
has  been  obtained,  in  0*05%  yield,  calculated  on  the  weight  of  the  fresh 
seeds.  The  sulphone,  which  is  called  erysolin,  is  isolated  in  almost  the 
same  manner  as  cheirolin  from  wallflower  seeds  ( loc .  cit.). 

Erysolin,  C6Hn02NS2,  m.  p.  59 — 60°,  colourless  prisms,  is  optically 
inactive.  It  reacts  with  alcoholic  ammonia  to  form  a  thiocarbamule, 
C6HiAN2S2’  m-  P*  143 — 144°,  and  is  hydrolysed  by  boiling  iV-hydro- 
chloric  acid,  yielding  hydrogen  sulphide,  carbon  dioxide,  aDd  a  base, 
C5H1302NS  {hydrochloride,  m.  p.  160°,  colourless  leaflets ;  platinichloride, 
decomp.  205-207°),  the  oxidation  of  which  by  nitric  acid,  D  1*5,  at 
200°  yields  methanesulphonic  acid.  A  fuller  examination  of  the 
natural  er}rsolin  has  not  been  undertaken  on  account  of  lack  of 
material,  but  the  preceding  facts,  considered  in  conjunction  with  the 
close  relation  of  erysolin  to  cheirolin,  leave  little  doubt  that  erysolin 
is  rnethyl-8-thiocarbimidobutylsulphone,  CH3’S02'[CH2]4*NCS.  This 
supposition  has  been  verified  by  the  synthesis  of  the  latter.  Methyl 
y-cyanopropyl  sulphide,  CN*[CH2]3*SMe,  b.  p.  218°,  obtained  from 
y-chlorobutyronitrile  and  alcoholic  sodium  methylmercaptide  at  0°,  is 
reduced  by  sodium  and  boiling  alcohol  to  methyl  8-aminobutyl  sulphide, 
NH2,[CH2]4*SMe,  b.  p.188 — 190°.  This  base,  which  has  an  odour 
resembling  that  of  piperidine,  forms  a  hydrochloride,  m.p.  153 — 154°, 
leaflets,  oxalate,  decomp.  202°,  picrate,  m.  p.  116 — 118°,  yellow  needles, 
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picrolonate,  decomp.  172 — 174°,  canary  yellow  plates,  thiocarbamide, 
m.  p.  42 — 45°,  and  NS -dimethiodide,  C^HggNSIg,  m.  p.  142°,  which  is 
very  stable.  (The  last  fact  is  interesting  in  connexion  with  the  non¬ 
existence  of  AA-dimethiodides  of  BS'CHg'CHg'NHg  [this  vol.,  i,  191] 
and  the  instability  of  the  A$-dimethiodide  of  CHg’S'CHg'CHg-CHg’NHg 
[Schneider,  loc.  cit.~\). 

Methyl  S-aminobutyl  sulphide  in  acetone  is  oxidised  by  concentrated 
hydrogen  peroxide  to  methyl-b-aminobutylsulphoxide,  NH2'[CH2]4*SOMe, 
which  forms  an  oxalate ,  m.  p.  174 — 179°,  picrate ,  m.  p.  149°,  and 
picrolonate,  m,  p.  195°  (decomp.).  Methyl  8-aminobutyl  sulphide 
hydrochloride  is  oxidised  by  aqueous  potassium  permanganate  to  the 
aulphone,  NH2*[CH2]4*S02Me,  m.  p.  42°,  b.  p.  165°/4  mm.,  which  is 
identical  with  the  base  obtained  by  the  hydrolysis  of  erysolin.  It 
forms  a  hydrochloride,  m.  p.  160°,  platiniehloride,  decomp.  205 — 207°, 
aurichloride,  m.  p.  187 — 189°,  yellow  plates,  picrate ,  decomp.  216°, 
picrolonate,  m.  p.  144°,  decomp.  205°,  yellow  needles,  thiocarbamide, 
m.  p.  147°,  and  dimethiodide,  CgH20OJSSI,  m.  p.  138°,  colourless 
needles. 

By  Braun’s  method  (this  vol.,  i,  693),  the  sulphone  is  converted  into 
methyl-8-thiocarbimidobutylsulphone,  which  proves  to  be  identical 
with  erysolin.  C.  S. 


Fulminic  Acid.  VI.  Polymeric  Fulminic  Acids.  Heinrich 
Wikland  and  Artur  Baumann  ( Annalen ,  1912,  392,  196 — 213). — Of 
the  three  polymerides,  C3H303N3,  of  fulminic  acid,  only  the  constitution 
of  isocyanilic  acid  remains  to  be  determined  ;  meta-fulminuric  acid  is 
4  : 5-dioximino-4  :  5-dihydroisooxazole  (Abstr.,  1909,  i,  369),  and  iso- 
fulminuric  acid  is  3-hydroxy furazan -4-car bonamide,  as  suggested  by 
Nef,  who  obtained  the  substance  by  the  action  of  ammonia  on 
chloroformoxime.  The  authors  have  now  thoroughly  examined  this 
reaction.  A  cold  ethereal  solution  of  chloroformoxime  (obtained  from 
silver  fulminate  and  hydrochloric  acid)  is  treated  with  A-ammonia. 
isoFulminuric  acid  is  not  a  direct  product  of  the  reaction.  Doubtless 
fulminic  acid  is  formed  and  immediately  polymerises  to  meta-fulminuric 
acid.  From  this,  by  the  action  of  the  ammonia,  the  intermediate 
products  of  the  reaction  are  obtained.  These  products  are  3-hydr¬ 
oxy  furazan-4-carbonamidine,  oximinomalonamideamidoxime,  oximino- 
malonohydroxamamidine  (these  three  are  the  solid  products  of  the 
reaction  ;  the  first  two  are  the  main  products,  and  yield  fsofulminuric 
acid  by  warming  with  ammonia),  a  yellow  oil,  and  3-amino-4-oximino- 
isooxazolone  (Abstr.,  1909,  i,  610).  The  separation  of  these  substances 
is  described. 

The  amidoxime  of  oximinomalonamide, 


noh:c(nh2)-c(:noh)-co-nh2, 

decomp.  170°,  sulphur-yellow  needles,  forms  colourless  solutions  in 
acids  and  yellow  solutions  in  alkalis,  and  reacts  with  sodium  nitrite  in 
cold  15%  hydrochloric  acid  to  form  nitrous  oxide  and  a  substance, 
C3H503N3,  m.  p.  215°  (decomp.),  colourless  needles,  which  is  isomeric, 

NH 

but  not  identical,  with  oximinomalonamide,  ^_^>C(CO*NH2)2.  This 
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substance  is  hydrolysed  by  boiling  concentrated  barium  hydroxide, 
yielding  oximinomalonic  acid  and  oximinomalonamic  acid, 

co2h-c(:noh)-co-nh2, 

m.  p.  137°  (decomp.). 

The  amidine  of  oximinomalonhydroxamic  acid, 

noh:c(oh)-C(Noh)*c(:nh)-nh2, 

m.  p.  177°  (decomp.),  colourless  needles,  is  produced  only  in  small 
quantity  by  the  interaction  of  ammonia  and  chloroformoxime  ;  together 
with  the  amidoxime,  it  is  more  conveniently  obtained  by  allowing 
oximinocyanoacethydroxamic  acid  and  an  excess  of  aqueous  ammonia 
to  evaporate  in  the  air.  The  amidine  forms  colourless  solutions  in 
acids  and  yellow  solutions  in  alkalis,  develops  a  bluish- violet  coloration 
with  dilute  ferric  chloride,  forms  an  intensely  yellow  silver  salt,  and 
reacts  with  nitrous  acid  to  form  oximinomalonamidine, 


co2h-o(:noh)-c(:nh)-nh2, 

decomp.  283°,  colourless  needles,  which  does  not  give  a  coloration  with 
ferric  chloride,  but  develops  a  deep  violet  coloration  with  ferrous 
sulphate  and  sodium  acetate. 

isoFulminuric  acid  is  best  obtained  by  boiling  the  two  products 
mentioned  above  with  an  excess  of  aqueous  ammonia  for  three  hours,  and 
decomposing  the  resulting  ammonium  isofulminurate  by  hydrochloric 
acid.  It  has  m.  p.  202°  (decomp.),  and  is  much  less  soluble  in  water 
or  alcohol  than  Ehrenberg  states.  Reactions  of  the  acid  with  metallic 
salts  and  so  forth  are  mentioned.  By  hydrolysis  with  boiling  barium 
hydroxide,  it  yields  barium  3-hydroxyfurazan-4-carboxylate.  iso- 
Eulminuric  acid  is  also  obtained  from  metafulminuric  acid,  either  by 
its  spontaneous  decomposition  in  a  sealed  vessel  (Scholvien’s  (d-iso - 
fulminuric  acid,  m.  p.  196°,  stated  to  be  so  produced,  is  ordinary  iso- 
fulminuric  acid),  or  by  heating  it  with  a  slight  excess  of  sodium 
carbonate  on  the  water-bath  for  a  few  minutes. 

b-Imino-i-oximino-'i-hydroxy-k  :  5 - dihydroiaooxazole, 


noh-c^c<:nh)-? 

*  <^c(OH):n’ 

decomp.  143°,  orange-yellow,  crystalline  powder,  is  obtained  by 
warming  metafulminuric  acid  for  two  to  three  minutes  with  A-sodium 
carbonate  at  60 — 70°,  cooling  to  0°,  and  faintly  acidifying  with  hydro¬ 
chloric  acid.  It  is  unstable,  gives  no  coloration  with  ferric  chloride, 
and  is  converted  into  oximinomalonhydroxamic  acid  by  keeping  with 
dilute  hydrochloric  acid.  C.  S. 


Mercury  Fulminate.  Robert  Philip  ( Zeitsch .  ges.  Schiess-und. 
Sprengstoffwesen,  1912,  7,  109—112,  156—162,  180  —  182,  198—200, 
221 — 225). — A  series  of  papers  dealing  with  different  methods  of 
preparing  mercury  fulminate,  its  purification,  and  analysis,  with  the 
theoretical  considerations  involved  in  these  operations.  F.  M.  G.  M. 


Nitroglyoxime.  Eugen  Bamberger  and  Umetaro  Suzuki  ( Ber 
1912,  45,  2740 — 2758). — The  preparation  and  properties  of  nitro- 
glyoxime  have  been  investigated. 

Nitroglyoodme  is  obtained  in  good  yield  by  the  regulated  action  of 
nitric  acid  (D  1*4 — 1*41)  on  glyoxime  dissolved  in  a  mixture  of  ether 
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and  water.  The  presence  of  small  quantities  of  nitrous  acid  appears 
essential  to  the  success  of  the  operation.  It  appears  probable  that 
the  first  stage  of  the  reaction  consists  in  the  formation  of  nitroso- 
glyoxime,  which  is  subsequently  oxidised  to  nitroglyoxime,  the  nitrous 
acid  simultaneously  formed  then  acting  on  a  further  quantity  of  the 
original  material : 

h-c:n-oh  hn02  on-c-.n-oh  HNOs  o2n-c:n-oh 
h-c:n-oh  — 5-  h-c:n-oh  h-c:n-oh' 

Nitroglyoxime  crystallises  in  white,  silky  needles,  which  swell  up 
at  1110.  The  temperature  is,  however,  largely  dependent  on  external 
circumstances,  such  as  rate  of  heating,  width  of  capillary  tube,  etc. 
On  further  heating,  a  second  more  violent  swelling  occurs  accompanied 
by  evolution  of  gas.  In  the  pure  state  it  is  stable.  In  aqueous 
solution,  it  gives  a  red  coloration  with  ferric  chloride,  which,  on 
keeping,  increases  in  intensity  and  does  not  pass  into  ether  when 
agitated  with  the  latter.  It  yields  a  scarlet  ammonium  salt,  a 
potassium  salt,  C0H„O.NoK,  terra-cotta  needles,  a  silver  salt, 
02H204N3Ag,H20, 

and  a  copper  salt,  (C2H204N3)2Cu,2H20,  dark  green,  almost  black 
needles.  The  water  of  crystallisation  in  the  two  latter  salts  could 
not  be  directly  determined,  since  they  decompose  in  a  vacuum  at 
50—60°.  The  lead  salt,  (C2H204N3)Pb-0-Pb(C2H204N3),  is  formed 
as  a  yellow  precipitate  when  aqueous  solutions  of  lead  acetate  and 
nitroglyoxime  are  mixed,  and  is  adapted  for  the  detection  of  small 
quantities  of  the  latter,  since  its  aqueous  suspension,  when  boiled, 
becomes  colourless  and  almost  clear. 

The  hydrazine  salt,  C2H204N3(NH3,NH2),  decomposing  on  rapid 
heating  at  95°,  when  treated  with  acetone  deposits  white  needles, 
decomposing  at  about  92°,  according  to  the  method  of  heating. 

Dibenzoylnitrogly  oxime,  white  needles  decomposing  at  151  '5°,  is 
obtained  by  the  action  of  benzoyl  chloride  and  potassium  hydroxide  on 
an  aqueous  solution  of  nitroglyoxime. 

When  a  solution  of  nitroglyoxime  in  water  is  slowly  distilled, 
decomposition  occurs  with  the  formation  of  nitrous  oxide,  nitrogen, 
nitric  oxide,  carbon  dioxide,  hydrocyanic  acid,  formic  acid,  oxalic 
acid,  hydroxylamine,  and  ammonia,  together  with  an  oily  acid 
substance,  which  has  a  powerful  aldehydic  odour.  It  is  soluble  in 
sodium  hydroxide,  but  apparently  unable  to  react  with  phenyl- 
hydrazine  or  jo-nitrophenyl  hydrazine.  It  does  not  reduce  ammoniacal 
silver  nitrate  or  Pehling’s  solution.  When  allowed  to  remain  in 
contact  with  water,  it  deposits  a  white  substance,  m.  p.  about  105°. 

[With  Jul.  Potschiwauscheg.] — Methazonic  acid  (Meister,  Abstr., 
1907,  i,  885;  Steinkopf,  Abstr.,  1909,  i,  559)  is  transformed  into 
nitroglyoxime  when  sulphuric  acid  is  slowly  added  to  a  solution  of  the 
potassium  salt  and  sodium  nitrite  at  0 — 4°. 

[With  Marie  Finkelstein.] — Ulpiani’s  compound, 

2C2H303N8,H20, 

prepared  from  glyoxitne  and  nitrogen  peroxide,  proves  to  be  a  mixture 
of  glyoxime  and  nitroglyoxime  with  small  quantities  of  a  third 
substance.  H.  W. 
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Reduction  of  Ethyl  Diazoacetate.  II.  August  Darapsky  and 
Moreshwar  Prabhakar  ( Ber .,  1912,  45,  2617 — 2625.  Compare  this 
vol.,  i,  543). — Hydrazinoaeetie  acid  is  obtained  in  good  yield  (65%)  by 
reducing  isonitroaminoacetic  (nitrosohydroxylaminoacetic)  acid, 
0H-N(N0)-CH2-C02H, 

with  sodium  amalgam  in  alkaline  solution  (compare  Traube  and  Hoffa, 
Abstr.,  1897,  i,  138  ;  1898,  i,  235). 

Ethyl  nitrosohydrazinoacetate,  which  was  previously  described  as  an 
oil,  has  now  been  obtained  in  long,  stout,  colourless  prisms,  m.  p.  33°. 
By  reducing  ethyl  diazoacetate  with  zinc  dust  and  acetic  acid  in 
ethereal  solution,  Curtius  and  Jay  (Abstr.,  1889,  340)  obtained  a 
hydrazine  compound,  presumably  the  acetate  of  ethyl  hydrazinoacetate. 
The  authors  have  repeated  the  reduction,  but  from  the  product,  only 
ethyl  aminoacetate  could  be  isolated. 

Diazoacetic  acid  is  readily  reduced  by  zinc  dust  and  sodium 
hydroxide  to  hydrazinoaeetie  acid,  which  is  also  obtained  in  good  yield 
by  reducing  Pechmann’s  (Abstr.,  1895,  i,  642)  ethyl  sulphohydrazi- 
methylenecarboxylate  with  sodium  amalgam  in  aqueous  solution.  The 
latter  reaction  is  best  interpreted  on  the  assumption  that  the  sulpho- 


compound  has  the 
cyclic  structure, 


structure 

NH 


so3k-n- 


S03K-NH*N:CH-C02Et,  and  not  the 
^>CH‘OQ9Et,  proposed  by  Pechmann. 


Attempts  to  prepare  the  hydrazino-acid  by  reducing  the  hydrazone 
of  glyoxylic  acid  proved  fruitless.  The  semicarbazone,  on  the  other 
hand,  is  readily  reduced  to  NH^CO-NH'NH'CH^COgH,  which, 
however,  was  not  isolated,  but  hydrolysed  by  hydrochloric  acid  to 
hydrazinoaeetie  acid.  F.  B. 


Estimation  of  Active  Hydrogen  in  Organic  Compounds  by 
Magnesium  Methyl  Iodide.  Th.  Zerewitinoff  (Ber..  1912,  45, 
2384 — 2389). — In  contrast  to  the  results  obtained  by  Hibbert 
(Trans.,  1912,  101,  328),  the  author  finds  that  methyl,  ethyl,  and 
propyl  alcohols  yield  practically  the  theoretical  amount  of  methane  by 
interaction  with  magnesium  methyl  iodide  in  pyridine. 

From  the  results  of  experiments  on  the  reaction  between  magnesium 
methyl  iodide  and  ethylenediamine,  o-,  m-,  and  p-phenylenediamines, 
benzidine,  o-tolidine,  oo'-diaminostilbene,  and  1 : 2-naphthylenediamine 
in  pyridine  or  anisole,  it  is  found  that  compounds  containing  two 
amino-groups  yield  two  molecules  of  methane  at  the  ordinary 
temperature  and  three  molecules  by  warming ;  the  fourth  aminic 
hydrogen  atom  cannot  be  made  to  react  with  magnesium  methyl 
iodide  (compare  Abstr.,  1908,  i,  593).  The  abnormal  behaviour  of 
malonamide  (loc.  cit.),  which  by  warming  reacts  with  4  molecules  of 
magnesium  methyl  iodide,  is  due  to  the  activity  of  one  of  the 
methylene  hydrogen  atoms. 

Indene,  fluorene,  and  aa'-dinaphthafiuorene  do  not  react  with 
magnesium  methyl  iodide  in  pyridine  at  the  ordinary  temperature  ; 
however,  by  warming  to  85°,  one  molecule  of  methane  is  evolved. 
Phenylfluorene  and  a-naphthyldinaphthafluorene  also  only  react  when 
warmed.  Phenyl fluorenol  and  a-naphthyldinaphthafluorenol  partly 
react  with  magnesium  methyl  iodide  at  the  ordinary  temperature,  but 
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must  be  heated  to  85°  in  order  that  one  molecule  of  methane  may  be 
liberated. 

Only  hydrocarbons  of  the  fluorene  type  react  with  magnesium 
methyl  iodide;  diphenylmethane,  triphenylmethane,  dinaphtbylmethane, 
and  trinaphthylmethane  (a  and  /3)  do  not  react  either  in  the  cold  or 
by  warming.  C.  S. 

Polymerisation  of  cycfoPentadiene.  Hans  Stobbe  and  Fritz 
Reuss  ( Annalen ,  1912,  391,  151  — 168). — By  the  spontaneous  poly¬ 
merisation  of  cycfopentadiene,  Sicycfopentadiene  is  the  only  product  at 
temperatures  up  to  100°;  at  higher  temperatures,  for  example,  at  135°, 
pofo/ci/cfopentadiene  is  also  formed. 

In  darkness  at  20°,  the  polymerisation  to  the  bicyclic  compound  is 
practically  complete  in  thirty  days,  proceeding  rapidly  in  the  early 
stages  and  then  more  slowly  as  the  process  approaches  completion. 
The  rate  of  polymerisation  is  affected  only  very  slightly  by  air  or 
light.  The  course  of  the  polymerisation  is  estimated  by  the  change 
in  the  refractive  index. 

cycZoPentadiene  is  prepared  by  the  distillation  of  commercial  di cyclo- 
pentadiene  at  166 — 167°,  the  fraction,  b.  p.  4T5 — 42°,  being  redistilled 
until  its  refractive  indices,  1-44113  and  1*45380,  are  constant. 
Dicycfopentadiene,  m.  p.  32°,  b.  p.  70°/24  mm.,  is  obtained  by  the 
spontaneous  polymerisation  of  cycfcpentadiene,  and  has  w2c“  1  51047 
and  Wp  1-52181.  C.  S. 

A1 3-cyc£oHexadiene.  Carl  D.  Harries  ( Ber .,  1912,  45,  2586. 
Compare  this  vol,,  i,  343). — The  hydrocarbon  combines  with  bromine 
(one  mol.)  in  chloroform  solution,  yielding  the  dibromide,  m.  p.  108°, 
described  by  Crossley  (Trans.,  1904,  85,  1403).  F.  B. 

The  Problem  of  Benzene  Structure  Reviewed  from  Thermo¬ 
chemical  Standpoint.  Willebrord  Tombrock  (Chem.  News, 
1912,  106,  155 — 156). — The  heat  liberated  in  the  successive  stages 
oF  the  hydration  of  benzene  is  less  than  that  set  free  in  similar  changes 
iu  open-chain  compounds,  and  by  ascribing  the  differences  involved 
to  the  absorption  of  energy  in  the  benzene  ring,  it  is  shown  that 
information  may  be  obtained  in  reference  to  the  benzene  structure.  By 
assuming  Kekule’s  formula  and  correcting  the  heat  of  hydration  for 
the  influence  of  the  ring  structure,  a  value  is  obtained  which  agrees 
closely  with  the  heat  of  hydration  of  open-chain  compounds.  When 
the  centric  formula  is  assumed,  this  concordance  is  no  longer  found. 

H.  M.  D. 

Preparation  of  Nitrostyrene  and  of  Arylnitroetbanol 
Derivatives.  Karl  W.  Bosenmund  (D.R.-P.  247817.  Compare 
Abstr.,  1905,  i,  65;  1911,  i,  34). — Pseudo-acids  of  the  general  formula 
X-CH(OH)-CH:KO-OMe  (X-aryl) 
are  readily  obtained  by  the  action  of  nitromethane  on  acylated 
hydroxyaryl  aldehydes ;  these  substances  by  treatment  with  acids 
furnish  derivatives  of  nitrostyrene,  which  by  subsequent  hydrolysis 
with  alkalis  yield  the  corresponding  hydroxy-compounds. 
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Ethylcarbonatobenzaldehyde ,  m.  p.  18°,  b.  p.  175 — 180°/in  a  vacuum, 
when  treated  with  nitromethane  in  sodium  methoxide  solution 
furnishes  ethylcarboncitonitrostyrene,  OEt*  CO*  0*  C6H4*  CHI  CH*N02, 
yellow  needles,  m.  p.  110°,  and  ethylcarbonatophenylnitroethcmol 
C2H50*C0*0*C6H4*CH(0H)*CH2*N02,  yellow  needles,  m.  p.  91-5°, 
whilst  benzoylvanillin  yields  vanillylnitroethyhne, 
0H*C6H3(0Me)*CHICH*H02, 

intensely  yellow  needles,  m.  p.  161°,  and  vanillylnitroethanol, 

0H*C6H3(0Me)*CH(0H)*CH2*N02, 

a  yellow  oil*. 

Dibenzoylprotocatechualdehyde ,  m.  p.  96 — 97°,  yields  dibenzoyldioxy- 
nitrostyrene,  C6H3(0Bz)2*CHICH*N02,  yellow  needles,  m.  p.  143 — 144°, 
which  when  treated  with  alcoholic  alkaline  hydroxides  furnishes  nitro- 
dihydroxystyrene,  C6H3(0H)2*CHICH*N02,  yellow  needles,  m.  p.  155° 
(decomp.).  F.  M.  G.  M. 

Phenanthrene-10-sulphonic  Acid  and  Certain  of  its 
Derivatives.  Hakan  Sandqvist  ( Annalen ,  1912,  392,  76 — 91). — 
Phenanthrene-lO-sulphonic  acid,  C14H9,S03H,2H20,  m.  p.  134° 
(decomp.)  (174°  when  anhydrous),  leaflets  or  needles,  is  obtained  in  the 
form  of  the  sodium  salt  in  about  60%  yield  by  the  interaction  of 
aqueous  sodium  sulphite  and  10-bromophenanthrene  at  330 — 340°  for 
nine  hours  ;  the  method  is  not  satisfactory  on  the  small  scale.  A 
process  is  described  whereby  the  acid  is  obtained  by  the  prolonged 
action  of  concentrated  sulphuric  acid  on  finely  divided  phenanthrene  at 
the  ordinary  temperature.  The  molecular  conductivities  at  18°  of  the 
acid  in  aqueous  solution,  v  =  34-25,  63-69,  127’8,  511  *5,  and  1019,  are 
319-4,  324-7,  329-2,  334-7,  and  334*7  respectively. 

The  salts,  obtained  from  the  acid  in  aqueous  solution  and  the 
hydroxide,  oxide,  or  carbonate  of  the  requisite  metal,  crystallise  more 
readily  and  are  much  more  soluble  than  most  of  the  salts  of  other 
phenanthrenesulphonic  acids.  The  following  are  described,  the 
numbers  in  brackets  denoting  the  weight  of  anhydrous  salt  which  will 
dissolve  in  100  grams  of  water  at  20° :  potassium  salt,  leaflets  con¬ 
taining  H20  (0'84) ;  ammonium  salt,  needles  or  leaflets  containing 
1^H20  (4"41)  ;  sodium  salt,  leaflets  containing  2H20  (T63)  ;  calcium 
salt,  leaflets  with  2H20  (0"30)  ;  barium  salt,  leaflets  with  3H20  (0"13)  ; 
magnesium  salt,  leaflets  with  5H20  (0"22)  ;  zinc  salt,  leaflets  and 
plates  with  6H20  (0T5) ;  ferrous  salt,  almost  white  leaflets  with 
6H20  (0'16)  ;  lead  salt,  needles  or  leaflets  with  4H20 ;  copper  salt, 
green  plates  with  4H20  (0‘26 )■, silver  salt,  anhydrous  leaflets  (0-52). 

Phenanthrene- 10-sulphonyl  chloride,  which  is  hydrolysed  completely 
by  water  at  230°,  is  converted  in  benzene  solution  by  concentrated 
aqueous  ammonia  into  the  sulphonamide,  m.  p.  193*5°,  needles.  Methyl 
phenanthrene-10-sulphonate,  m.  p.  106°,  and  the  ethyl  ester,  m.  p.  108°, 
are  obtained  from  the  potassium  salt  and  the  alkyl  sulphate. 

When  heated  at  250 — 260°,  anhydrous  ammonium  phenanthrene-10- 
sulphonate  is  partly  converted  into  ammonium  phenanthrene-2- 
sulphonate  and  partly  changed  to  phenanthrene  and  an  ammonium 
phenanthrenedisulphonate. 

Sodium  phenanthrene- 10-sulphonate  yields  phenanthraquinone  by 
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oxidation  with  boiling  chromic  and  acetic  acids,  but  scarcely  any 
quinone  is  formed  when  one  part  or  more  of  potassium  phenanthrene- 
3-sulphonate  is  present.  C.  S. 

Photochemical  Changes  of  Acenaphthylene.  I.  Ivarl 
Dzjewonski  and  G.  Rapalski  [and,  in  part,  Z.  Leyko]  (Ber.,  1912,  45, 
2491  —  2495*). — On  exposure  of  yellow  acenaphthylene  in  benzene 
solution  to  sunlight,  it  undergoes  polymerisation,  the  new  compound 
crystallising  in  slender,  colourless  needles  of  silky  lustre,  in.  p. 
306 — 307°  ;  this  is  completely  saturated,  and  does  not  dissolve  in 
concentrated  sulphuric  acid.  It  has  the  composition  (C12H8)2,  and, 
when  oxidised  with  chromic  acid,  is  converted  almost  quantitatively 
into  naphthalic  anhydride.  This  behaviour  characterises  it  as  dinaph- 

thylenecyclobutane  (annexed  formula). 
In  view  of  the  seven  rings  present,  the 
name  heptacychne  is  proposed. 

In  addition  to  the  above  an  isomeric 
hydrocarbon  crystallising  in  well  formed, 
large,  monoclinic  prisms,  m.  p.  234°,  is  also  formed.  E.  F.  A. 

Fluoroanilines  and  Fluorophenols.  I.  J.  Rinkes  (Chem. 
Weekblad,  1912,  9,  778 — 783). — A  number  of  fluoro-derivatives  of 
aniline  and  phenol  have  been  prepared.  y>-Fluoroaniline  is  obtained  by 
reducing  y>-fluoronitrobenzene  with  iron-powder  and  sulphuric  acid, 
(compare  Wallach  and  Heusler,  Abstr.,  1888,  362).  It  forms  colour¬ 
less  crystals,  m.  p.  — 1'9°,  b.  p.  85°/ 19  mm.  The  hydrochloride, 
formed  hy  the  action  of  hydrogen  chloride  on  the  base  in  solution  in 
carbon  tetrachloride,  has  b.  p.  167°/27  mm. 

Diazotisation  of  y>-fluoroaniline  by  Gattermann’s  method  yields 
p -Jluorophenol,  white  crystals,  m.  p.  46’CP,  b.  p.  81’5°/13  mm. 

o  -  Fluor  oaniline  is  prepared  by  reduction  of  o-fluoronitrobenzene  with 
iron  and  very  dilute  sulphuric  acid.  Repeated  distillation  yields  a 
product,  m.  p.  —  34‘6°,  b.  p.  68‘5°/14  mm.  It  is  colourless,  and  has  a 
faint  aniline-like  odour.  On  diazotisation,  it  resinifies,  so  that  the 
corresponding  phenol  could  not  be  prepared.  A.  J.  W. 

Action  of  Formaldehyde  on  /3-Phenylethylamine.  Herman 
Decker  and  Raul  Becker  ( Ber ,,  1912,  45,  2404 — 2409). — A  boiling 
alcoholic  solution  of  /3-phenylethylamine  ( platinichloride ,  m.  p. 
253 — 254°,  yellow  leaflets)  reacts  with  methyl  sulphate  in  the  presence 
of  sufficient  sodium  carbonate  to  keep  the  solution  neutral,  to  form 
/3-phenylethyltrimelhylammonium  iodide,  CH2Ph*CH2*NMe3I,  m.  p. 
227 — 230°,  colourless  leaflets  ;  the  corresponding  platinichloride  has 
m.  p.  250°.  /3-Phenylethylamine  hydrochloride  and  an  excess  of  40% 
formaldehyde  at  130 — 140°  for  three  hours  yield  the  hydrochloride, 
white  leaflets,  of  (3 -phenylethyldimethylamine,  CH2Ph*OH2,NMe2,  b.  p. 
204 — 206°,  which  forms  a,  pier  ate,  m.  p.  133 — 134°,  yellow  needles,  and 
platinichloride ,  m.  p.  206 — 208°  (corr.),  and  yields  the  preceding 
quaternary  ammonium  iodide  by  methylation  as  above. 

The  base  obtained  by  the  decomposition  of  /3-phenylethylglycine  or 
its  hydrochloride  at  their  m.  p.’s  (Abstr.,  1911,  i,  714)  is  /3-phenylethyl- 
*  and  Bull.  Acad.  Sci.  Cracow ,  1912,  A,  714 — 720. 
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methylamim,  CH2Ph*CH2*NHMe.  This  base,  which  forms  a  hydro¬ 
chloride  and  platinichloride,  m.  p.  154 — 156°  and  225 — 226°  respectively, 
reacts  with  formaldehyde  as  above,  to  form  /3-phenylethyldimethyl- 
amine.  C.  S. 

Syntheses  in  the  Fatty  Aromatic  Series.  VIII.  Phenol 
Bases.  Julius  von  Braun  and  H.  Deutsch  ( Ber .,  1912,  45, 
2504 — 2522). — Compounds  of  the  type  of  hordenine, 
OH-C6H4-CH2-CH2-NMe2, 

have  been  prepared,  in  which  by  the  introduction  of  additional  CH2 
group  the  NMe2  is  further  removed  from  the  benzene  ring,  in  order  to 
examine  their  pharmacological  properties. 

y-o -Hydraxyphenylpropyldimethylamine  and  the  isomeric  y-p -hydroxy- 
phenylpropyldimethylamine,  OH*C6H4,[CH2]3,NMe2,  also  <5-ip-hydroxy- 
phenylbutyldimethylamine,  OH*C6H4*[CH2]4*NMe2,  and  c-p -hydroxy- 
phenylcimyldimethylamine,  OH,C6H4*[CH2]5*NMe2,  have  been  prepared 
by  methods  analogous  to  those  used  by  Barger  (Trans.,  1909,  95, 
1123)  in  synthesising  hordenine.  The  phenylalkyl  chlorides, 

Ph*[CH2]a,Cl, 

were  cautiously  nitrated,  the  nitrochloro-compounds, 
N02-C6H4-LCH2]»C1, 

acted  on  by  dimethylamine,  the  nitro-bases, 

N02-C#H4-[0H?]*-NMe2, 

reduced,  and  the  amino-group  in  the  diamines, 
NH2-C6H4-[CH2VNMe2, 

replaced  by  hydroxyl.  Only  in  the  propyl  series  is  proof  given  that 
nitration  takes  place  in  the  para-position.  All  four  compounds  act 
in  the  opposite  manner  to  hordenine,  since  they  lower  the  blood 
pressure ;  the  effect  of  o-hydroxyphenylpropyldimetbylamine  is  very 
small. 

y-o- Hy dr oxyphenylpropyldimethylamine  is  a  viscid,  almost  odourless, 
faintly  yellow-coloured  oil.  The  hydrochloride  is  colourless,  m.  p. 
155 — 156°;  the  platinichloride  forms  small,  yellow  crystals,  m.  p.  160° 
(decomp.);  the  methiodide  is  colourless,  m.  p.  175°;  the  picrale 
separates  in  dark  red,  stout  crystals,  m.  p.  127°.  The  benzoyl 
derivative  is  oily. 

■y-p -Nitrophenylpropyl  chloride,  prepared  by  nitration  of  y-phenyl- 
propyl  chloride,  has  b.  p.  176 — 180°.  On  reduction  with  tin  and 
hydrochloric  acid,  p-y-chloropropylaniline,  NH2*C6H4'[CH2]3C1,  is 
obtained.  In  addition  chlorine  enters  the  benzene  ring,  but  this 
compound  has  not  been  isolated.  The  aniline  is  a  brown  oil  with  an 
odour  of  camphor  ;  the  hydrochloride  has  m.  p.  1 74° ;  the  platinichloride 
forms  a  yellow  mass,  m.  p.  166°,  which  is  decomposed  even  by  cold 
water  ;  the  benzoyl  derivative  has  m.  p.  118°  ;  the  phenylthiocarb amide 
forms  slender,  colourless  crystals,  m.  p.  125 — 126°. 

The  phenyl thiocarbamide  of  tetrahydroquinoline,  produced  from  the 
o-isomeride  of  the  above,  has  m.  p.  109°.  The  behaviour  of  p-ehloropropyl- 
aniline  on  distillation  and  towards  potassium  hydroxide,  carbonate  or 
acetate  establishes  the  absence  of  any  o-chloropropylaniline  from  this 
product. 

y-ip-Hydroxyphenylpropyl  chloride  is  a  faintly  yellow-coloured  liquid, 
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b.  p.  161 — 153°/8  mm.  The  urethane ,  NHPh-CO’O'CgH^rcH^gCJ], 
forms  a  mass  of  crystalline  threads,  m.  p.  124°. 

y-p- Hydroxy phenylpropyl  alcohol  ( homotyrosol ),  OH’CgH^CHgJg’OH, 
forms  colourless  crystals  resembling  snow  crystals,  m.  p.  55°  ;  it  gives 
an  indigo-blue  coloration  with  ferric  chloride.  It  tastes  only  faintly 
bitter,  and  is  without  action  on  Fehiing’s  solution.  It  is  physiologically 
indifferent.  The  dibenzoyl  derivative  crystallises  in  colourless 
platelets,  m.  p.  72°. 

y-p -Nitrophenylpn'opyldimethylamine  has  b.  p.  168  — 170°/12  mm., 
188 — 191°/22  mm.,  entirely  without  decomposition  ;  it  is  yellow  oil, 
non-miscible  with  water  with  a  faintly  basic  odour.  The  picrate  is 
sparingly  soluble  in  alcohol ;  the  rnethiodide  separates  in  small,  yellow 
crystals. 

y-p -Aminophenylpropyldimethylamine  is  a  colourless,  mobile  liquid  of 
strong  basic  odour,  b.  p.  150 — 155°/10  mm.,  155 — 160°/12  mm.,  with 
some  decomposition.  The  benzoyl  derivative  and  picrate  are  oily;  the 
ci-ystalline  hydrochloride  reddens  on  exposure,  and  blackens  above  200° 
when  heated.  The  platinichloride  yields  well-formed,  yellow  crystals, 
m.  p.  201°. 

Homohordenine  separates  in  stunted,  colourless  crystals,  m.  p. 
105 — 106°.  The  picrate  crystallises  in  lustrous  platelets,  m.  p.  164°; 
the  hydrochloride  forms  plates,  m.  p.  142°;  the  platinichloride  yields 
red  platelets,  m.  p.  160°;  the  rnethiodide  has  m.  p.  158°.  The  lethal 
dose  of  homohordenine  for  rabbits  is  0  25  gram. 

8-p -Nitrophenylbutyl  chloride  is  a  yellow  liquid  of  aromatic  odour, 
b.  p.  182—19077  mm. 

8-ip-Nitrophenylbutyldimethylamine  is  a  viscid,  odourless  oil,  b.  p. 
166 — 16877  mm.  ;  the  picrate  has  m.  p.  90 — 95°. 

h-p-Aminophenylbutyldimethylamine  has  b.  p.  154 — 15777  mm.  solidi¬ 
fying  to  a  crystalline  mass,  m.  p.  53°;  the  picrate  has  m.  p.  120°;  the 
hydrochloride  blackens  at  215°,  m.  p.  221°;  the  platinichloride  blackens 
at  210°,  m.  p.  212°. 

8- -p-Hydroxyphenylbutyldimethylamine  separates  in  lustrous,  colourless 
crystals,  m.  p.  97°;  the  hydrochloride  has  m.  p.  154°;  other  derivatives 
analysed  are  the  picrate,  m.  p.  124 — 125°,  the  platinichloride,  m.  p. 
152°,  and  the  rnethiodide,  m.  p.  214°.  The  lethal  dose  of  the  hydroxy- 
phenyl  butyldimethylamine  is  0'01  gram, 

€-p -Nitrophenylamyl  chloride  is  a  pale  yellow  liquid,  b.  p.  190 — 1957 
8  mm.,  with  a  pleasant  sweet  odour. 

e-p -Nitrophewylamyldimethylamine  has  b.  p.  190 — 192712  mm.,  and 
forms  a  pier  ate,  m.  p.  185°. 

c-ip-Aminophenylamyldimethylamine  is  a  viscid  liquid  of  a  strongly 
basic  odour,  b.  p.  179 — 185713  mm. 

c-p-Hydroxylphenylamyldimethylamine  crystallises  in  colourless, 
lustrous  needles,  m.  p.  99°.  The  hydrochloride  is  oily ;  the  platinichloride 
has  m.  p.  122°.  The  lethal  dose  of  a  slightly  impure  preparation  was 
0'02  gram.  E.  E.  A. 


Acetals  Derived  from  Cyclic  Alcohols.  Marcel  Murat  and 
Cathala  (J.  Pharm.  Chim ,,  1912,  [vii],  0,  289 — 292). — The  condensa- 
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tion  products  of  formaldehyde  with  cycfohexanol  and  the  three  methyl- 
cycZohexanols  are  described. 

When  hydrogen  chloride  is  passed  into  cyc^ohexanol,  dissolved  in 
40%  formaldehyde  solution,  the  product  06H110,GH2*0*C6H11,  b.  p. 
279 — 280°/760  mm.,  09716,  nQ  1‘470,  is  formed.  It  is  a  colourless 

liquid  having  a  fruity  odour  and  darkening  on  exposure  to  light  with 
the  liberation  of  some  formaldehyde.  It  dissolves  in  sulphuric  acid 
with  a  blood-red  colour,  forms  substitution  products  with  bromine,  and 
is  violently  attacked  by  a  mixture  of  sulphuric  and  nitric  acids,  pro¬ 
ducing  adipic  acid.  When  passed  over  thoria  at  400°,  it  gives  rise  to 
hydrogen,  ethylene,  water,  benzene,  cycZohexene,  and  c?/c7ohexanone. 

2-Methylcyc/ohexanol  gives  a  similar  product,  b.  p.  298°/760  mm. 
(corr.),  J)jf  0*9627,  wD  1*477,  which  with  sulphuric  and  nitric  acids 
yields  chiefly  »-pimelic  acid,  C02H*[CH2]5*C02H.  The  corre¬ 
sponding  substance  from  3-methylc^ohexanol  has  b.  p.  301 — 303° 
(corr.),  D54  0*9612,  1*470,  whilst  that  from  4-methylc?/cfohexanol  has 

b.  p.  301 — 303°  (corr.),  Df  0*968,  nu  1*473,  and  with  sulphuric  and 
nitric  acids  yields  /I-methyladipic  acid.  T.  A.  H. 


Behaviour  of  Phenols,  Naphthols,  and  Phenolcarboxylic 
Acids  Towards  Quadrivalent  Titanium.  Otto  Hauser  and 
A.  Lewite  ( Ber .,  1912,  45,  2480 — 2484). — Concentrated  solutions  of 
titanium  oxide  in  cold  fuming  hydrochloric  acid  or  strong  sulphuric 
acid  give  an  intense  bluish-red  coloration  on  heating  with  hydroxy- 
phenols,  for  example,  phenol,  the  cresols,  thymol,  quinol,  guaiacol, 
resorcinol,  orcinol,  a-  and  /3-naphthol,  etc.  The  reaction  is  a  general 
one  for  the  detection  of  hydroxy-groups.  Catechol  and  pyrogallol 
give  a  yellow  or  deep  red  coloration  with  dilute  solutions  of  the 
titanium  salt.  The  two  dihydroxynaphthalenedisulphonic  acids  show 
violet  with  the  solution  of  titanium  in  strong  sulphuric  acid,  but  red 
with  a  dilute  solution. 

Halogen  and  nitrogen  derivatives  of  the  phenols  do  not  show  the 
reaction ;  the  colour  is  not.  influenced  by  other  organic  substituents  so 
long  as  the  hydroxy-group  remains  intact. 

Well  characterised  compounds  of  titanium  with  phenols  or  naphthols 
could  not  be  obtained.  More  favourable  results  are  given  by  the 
phenolcarboxylic  acids,  which  give  a  yellow  coloration  with  titanic 
acid. 

Salicylic  acid  thus  gives  an  intense  reddish-yellow  coloration  in 
alcoholic  solution  ;  on  evaporation,  red  flakes  separate.  On  boiling 
and  dilution  with  water,  an  amorphous,  yellow  precipitate  is  obtained. 
Probably  the  solution  contains  a  complex,  titanisalicylic  acid,  and 
the  precipitates  represent  hydrolytic  decomposition  products. 

By  mixing  a  concentrated  solution  of  titanic  acid  in  cold  fuming 
hydrochloric  acid  with  an  excess  of  salicylic  acid  and  adding  in  small 
portions  5%  ammonium  solution,  while  the  whole  is  warmed  and 
stirred  until  the  solution  is  only  just  acid,  the  ammonium  salt  of  a 
dititanisalicylic  acid,  0I[Ti(0*C6H4*C02*NH4)(0*C6H4*C02H)2]2,  is 
obtained  in  yellowish-red,  prismatic  crystals. 

The  corresponding  sodium  salt  crystallises  in  golden-yellow  platelets. 
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The  ammonium  salt  of  dititani-o-cresotic  acid, 

0Ti2(0-C7H6-C02)(5(NH4)4H2,H20, 

separates  in  well  crystallised,  yellowish-red  prisms.  E.  E.  A. 

Arainoacetates  of  Phenols.  Carl  Mannich  and  W.  Drauzburg 
(Arch.  Pharm'.,  1912,  250,  532 — 538). — A  number  of  aminoacetates 
of  phenols  have  been  prepared  by  Delepine’s  method  (Abstr.,  1895,  i, 
327  ;  1897,  i,  394)  and  their  properties  are  described. 

Phenyl  iodoacetate,  m.  p.  68°,  obtained  by  the  interaction  of  sodium 
iodide  and  phenyl  chloroacetate  dissolved  in  acetone,  crystallises  from 
ether  in  colourless  prisms,  and  with  hexamethylenetetramine  gives  the 
additive  product,  OPh*CO*CH2(CeH12N4)I,  m.  p.  164°  (decomp.), 
which  when  gently  warmed  with  hydrochloric  acid  in  alcohol  yields 
phenyl  aminoacetate  hydrochloride,  m.  p.  206 — 208°,  crystallising  from 
acetone  in  colourless  leaflets ;  the  free  ester  decomposes  immediately 
on  liberation  from  its  salts  by  alkalis. 

Guaiacyl  bromoacetate,  0Me*C6H40*C(>CH2Br,  m.  p.  45°,  b.  p. 
181°/25  mm.,  obtained  by  the  action  of  bromoacetyl  bromide  on 
guaiacol,  crystallises  from  ether  in  colourless  needles.  It  combines 
with  hexamethylenetetramine,  but  gives  an  impure  product  containing 
the  tetramine  hydrobromide.  Guaiacyl  iodoacetate,  m.  p.  36°,  obtained 
by  treating  the  chloroacetate  with  sodium  iodide  in  acetone,  crystallises 
from  ether  in  needles  and  decomposes  when  distilled  even  under 
reduced  pressure.  Its  additive  product  with  hexamethylene¬ 
tetramine  forms  colourless  leaflets,  m.  p.  157 — 158°  (decomp.),  and 
is  hydrolysed  by  warm  hydrochloric  acid  in  alcohol  to  guaiacyl  amino¬ 
acetate  hydrochloride,  m.  p.  196°,  which  separates  in  colourless  crystals ; 
the  free  ester  is  an  oil.  Eugenyl  chloroacetate,  m.  p.  23°, 
b.  p.  187 — 193°/13  mm.,  was  obtained  by  the  action  of  chloroacetyl 
chloride  on  eugenol  in  presence  of  pyridine,  o -Nitrophenyl  chloroacetate, 
m.  p.  63°,  similarly  prepared,  crystallises  in  colourless  needles,  and 
gives  no  additive  product  with  hexamethylenetetramine. 

T.  A.  H. 

Preparation  of  Complex  Compounds  from  Halogenated 
Phenols  and  their  Homologues.  Schulke  &  Mayr  and  Paul 
Flemming  (D.R.-P.  247410). — When  halogenated  phenols  or  their 
homologues  are  boiled  with  an  alkali  hydroxide  or  carbonate  in  an 
anhydrous  solvent  (such  as  benzene),  crystalline  complex  salts  are 
formed ;  the  patent  describes  the  preparation  of  compounds  from 
jp-chloro-m-eresol,  p-chloro-  and  jo-bromo-phenols,  and  from  2:4:6- 
tribromophenol :  these  compounds  find  employment  as  disinfectants. 

F.  M.  G.  M. 

Salts  of  Aminophenols  with  Dibasic  Acids.  Robert  Medinger 
(J.  pr.  Ghem.,  1912,  [ii],  86,  345 — 359.  Compare  Suida,  Abstr.,  1911, 
i,  284). — The  author  has  examined  the  behaviour  of  the  three  isomeric 
aminophenols  towards  malic,  tartaric,  succinic,  oxalic,  and  phthalic  acids 
in  aqueous  or  acetone  solution,  and  finds  that  the  tendency  to  form 
salts  is  most  pronounced  in  the  case  of  the  ortho-compound,  which  yields 
only  normal  salts.  With  m-  and  p-aminophenols  the  acid  salts  are 
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formed  most  readily ;  only  in  a  few  cases  could  normal  salts  be 
isolated. 

o -Aminophenol  tartrate,  C16H20O8N2,  small,  white  needles  (decomp. 
211°),  loses  water  at  180°,  yielding  the  compound, 

c2H2<OH)Jc<£>c6H4 

L  J2- 

The  acid  tartrate  of  m- aminophenol,  C10H13O7jST,  forms  white  needles 
(decomp.  175°)  ;  the  paraisomeride  is  converted  at  180 — 200°  into 
p-hydroxytartranil,  which  forms  slender,  white,  asbestos-like  needles, 
m.  p.  above  250°.  The  normal  tartrate  of  /)-aminophenol  decomposes 
at  220°. 

The  acid  malates  of  m-  and  jo-aminophenol  decompose  at  1110  and 
115°  respectively  j  the  acid  succinates  at  155°  and  151°.  The  normal 
succinate  of  o-aminophenol  (decomp.  144°)  is  resolved  by  crystallisation 
from  water  into  its  components. 

Of  the  normal  oxalates,  the  ortho-compound  forms  leaflets  (decomp. 
167‘5°),  the  para-compound,  lustrous,  slender  needles  (decomp.  290°)  ;  the 
meta-compound  decomposes  at  180°,  and  the  acid  oxalates  of  m-  and 
jo-aminophenol  at  176°  and  220°  respectively.  The  interaction  of 
o-aminophenol  and  phthalic  acid  in  hot  aqueous  solution  yield  the 
normal  phthalate,  m.  p.  147‘5°,  and  di-o-hydroxyphthalanilide,  m.  p. 
227-5°. 

The  acid  phthalate  of  m-aminophenol  is  transformed  by  boiling  with 
water  into  m -hydroxyphthalanil,  m.  p.  220° ;  that  of  ^-aminophenol 
(decomp.  250°)  into  p -hydroxyphthalanil,  m.  p.  250°. 

Attempts  to  prepare  additive  compounds  of  the  aminophenols  with 
ethyl  succinate  and  benzyl  tartrate  proved  fruitless. 

Benzyl  tartrate  is  obtained  as  a  viscid,  yellow  oil  by  heating 
benzyl  alcohol  and  tartaric  acid  with  potassium  hydrogen  sulphate  at 
130°.  F.  B. 

Preparation  of  Pure  m-Cresol.  F.  Hoffmann,  La  Roche  &  Co. 
(D.R.-P.  247272.  Compare  this  vol.,  i,  549). —  When  commercial 
M-cresol  (1000  parts)  containing  about  90%  m-  and  10%  £>-cresol 
is  dissolved  in  900  parts  of  concentrated  sulphuric  acid  and 
sulphonated  at  a  temperature  below  100°,  m-cresolsul  phonic  acid 
separates  on  cooling  and  can  subsequently  be  converted  into  pure 
m-cresol.  F.  M.  G.  M. 

Action  of  Oxygen  on  Quinol  and  a  Sulphite.  Johannes 
Pinnow  ( Zeitsch .  IFtss.  Photochem.,  1912,  11,  289 — 304). — The  changes 
which  occur  when  oxygen  is  absorbed  by  aqueous  solutions  containing 
quinol  and  sodium  sulphite  have  been  investigated  by  quantitative 
measurements  of  the  quinol,  sulphite,  and  sulphate  present  at  different 
stages  of  the  oxidation  process.  Comparative  experiments  were  also 
made  with  (1)  quinol  in  the  absence  of  sulphite ;  (2)  potassium  quinol- 
monosulphonate  and  sulphite;  (3)  potassium  quinoldisulphonate  and 
sulphite.  Prom  the  data  thus  obtained  it  appears  that,  if  sulphite  is 
present  in  considerable  excess,  the  quinol  and  sulphite  disappear  in  the 
molar  ratio  1  :  2.  At  the  same  time,  one  molecule  of  benzoquinonemono- 
sulphonic  acid  and  one  of  sulphate  are  produced.  On  the  assumption 
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that  the  traces  of  copper  present  in  the  sulphite  act  catalytically,  the 
changes  which  occur  in  the  solutions  may  be  represented  by  the 
equations:  (1)  C6H4(OH)2  +  2CuO  =  C6H402  +  Cu20  +  H20  ;  (2)  Cu20  + 
02  =  Cu203  ;  (3)  0fiH402  +  Na2S03  +  H20  =  CfH3(0H)2-S03Na  +  Na0H; 
(4)  Cuo03  +  Na2S03  =  Na2S04  +  2CuO  ;  (5)  Cu„03  +  (J6H4(OH)2  = 
C6H402  +  20u0  +  H20. 

Although  quinol  in  pure  aqueous  solution  is  not  oxidised  at  a 
measurable  rate,  the  increase  in  the  hydroxyl  ion  concentration  result¬ 
ing  from  the  addition  of  disodium  phosphate  is  sufficient  to  cause  the 
reaction  to  take  place  quite  readily.  If  the  quinol  in  the  sulphite  solu¬ 
tion  is  replaced  by  its  monosulphonate,  the  oxidation  of  the  sulphite 
is  retarded,  and  this  is  still  more  marked  if  the  disulphonate  is 
introduced.  H.  M.  D. 

Iron  Compounds  of  Phenols.  III.  Iron  Guaiacol  Derivatives. 
Rudolf  F.  Weinland  and  Karl  Binder  (Ber.,  1912,  45,  2498 — 2502. 
Compare  this  vol.,  i,  445). — By  the  reaction  in  alcoholic  solution  of 
ferric  acetate,  guaiacol,  and  alcoholic  ammonia  or  alkali  hydroxide, 
complex  salts  of  a  monobasic  tetraguaiacolferric  acid  are  obtained, 
having  the  constitution  [Fe(0,C6H4*0Me)4]H.  In  these,  one  guaiacol 
residue  is  attached  by  an  auxiliary  valency  to  the  iron. 

The  ammonium  salt  forms  a  dark  reddish-black,  lustrous,  crystalline 
powder,  consisting  of  microscopic,  rectangular  prisms.  The  sodium 
salt  forms  a  similar  powder,  composed  of  four-  or  six-sided  microscopic 
plates,  which  are  red  or  violet  by  transmitted  light.  The  potassium 
salt  appears  under  the  microscope  as  bundles  of  four-sided  prisms  with 
straight  cut  ends. 

These  salts  are  stable  when  dry,  but  decomposed  by  boiling  water. 

Guaiacol  reacts  with  anhydrous  ferric  chloride  in  ethereal  solution 
to  form  a  substance,  FeCl2*OC6H4*OMe.  This  constitutes  a  brownish- 
black  powder  of  a  dark  bronze  lustre,  consisting  of  microscopic,  well 
formed,  transparent  platelets.  In  alcohol  it  dissolves ;  at  first  blue, 
the  solution  then  becomes  deep  green,  and  on  the  addition  of  more 
alcohol  a  dirty  brown  colour  is  produced.  E.  F.  A. 

Benzylamine  Derivatives.  Carl  Mannioh  and  B.  Kuphal 
(Arch.  Pharm.,  1912,  250,  539 — 547). — The  following  substances  were 
prepared  in  the  course  of  various  unsuccessful  attempts  to  synthesise 
isoquinoline  derivatives  from  substituted  benzylamines,  containing  the 

skeleton  Cff2Ph‘CH2*NH**(>C:  (compare  Fischer,  Abstr.,  1893,  i> 
427 ;  Riigheimer  and  Schon,  Abstr.,  1909,  i,  605). 

Benzylmethylethanolamine,  CH2Fh,!NMe'CH2*CIl2*OH,  b.  p.  133 — 1 35°/ 
14  mm.,  obtained  by  the  action  of  ethylene  chlorohydrin  on  benzyl- 
methylamine  in  a  closed  vessel  at  110°,  is  a  colourless  oil,  yielding  a 
crystalline  hydrochloride  and  platinichloride,  m.  p.  173°.  When  heated 
with  phosphoric  oxide  in  a  closed  vessel  at  200°,  it  gives  benzylvinyl- 
methylamine,  the  hydrochloride  of  which  crystallises  from  a  mixture  of 
alcohol  and  ethyl  acetate  in  colourless  needles,  m.  p.  218 — 220°,  and 
yields  a  platinichloride,  m.  p.  215 — 216°  (decomp.),  in  orange-yellow 
leaflets. 
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3  :  4 -Methylenedioxybenzylethanolamine, 

CH2<^>C6H3,CH2*NH‘CB2*CH2*OH, 

b.  p.  198 — 205°/14  mm.,  similarly  obtained,  gives  a  hydrochloride, 
m.  p.  150  — 151°,  crystallising  in  colourless  leaflets. 

3  : 4 -Methylenedioxybenzylaminoacetal, 

CH2<Q>C0H3-CH2*NH*CH2’CH(OEt)2, 

b.  p.  197 — 202°/ 12  mm.,  obtained  by  the  action  of  chloroacetal  on 
3  :  4-methylenedioxybenzylamine  at  140°  in  closed  vessels,  is  a  colourless 
liquid  ;  the  hydrochloride,  m.  p.  160°  (decomp.),  crystallises  from  dilute 
alcohol. 

Benzyldichloroacetamide,  CH2Ph‘NH*CO*CHCl2,  m.  p.  95 — 96°, 
obtained  by  the  action  of  ethyl  dichloroacetate  on  benzylamine,  crystal¬ 
lises  from  dilute  alcohol.  3  :  4- Methylenedioxybenzyldichloroacetamide , 

CH2<q>C6H3-CH2*NH*CO-CHC12,  m.  p.  136—137°,  similarly 

prepared,  crystallises  in  long,  colourless  needles  from  acetone  or  from 
dilute  alcohol.  Benzylmethyldichloroacetamide , 

CH2Ph- NMe-CO- GHC1 2, 

m.  p.  63°,  forms  stellate  groups  of  slender  needles  from  dilute  alcohol. 
Oxamethane  reacts  at  0°  with  3  : 4-methylenedioxybenzylamine  to 

furnish  the  compound,  OH2<\0/>C6H3*CH2*NH*CO*CO,NH2,  small 

leaflets,  m.  p.  205 — 206°,  and  with  benzylmethylamine  to  give  the 
substance,  GH2Ph’NMe'CO'CO’NH2,  m.  p.  86 — 87°,  which  crystallises 
from  ether. 

All  attempts  to  condense  these  compounds  to  fsoquinoline  derivatives 
were  unsuccessful.  T.  A.  H. 

Condensation  of  Chloroacetone  with  Phenols.  Eduard 
Lippmann  ( Ber .,  1912,  45,  2489 — 2491). — Trihydr  oxy-afifi-  triphenyl  - 
propane,  CH3*C(C6H4*OH)2’CH2'C(5H4,OH,  prepared  by  heating 
chloroacetone  with  three  molecules  of  phenol  and  fuming  hydrogen 
chloride,  has  been  so  far  only  obtained  as  a  colloid,  decomp.  175°.  The 
acetyl  derivative  forms  a  colourless,  lustrous  mass,  decomp.  155°. 

Hexahydroxy-afifi-triphenylpropane,  prepared  in  a  similar  manner 
from  resorcinol,  gives  a  colourless  or  faintly  red-coloured  substance, 
m.  p.  180°.  E.  F.  A. 

Reduction  of  Disulphides  by  Dextrose.  Preparation  of 
Mercaptans.  Max  Claasz  {Ber.,  1912,  45,  2424 — 2828). — oo'-Dinitro- 
dipbenyl  disulphide  is  reduced  to  o-nitrophenyl  mercaptan  very  easily 
and  conveniently  by  heating  an  alcoholic  suspension  of  the  substance 
and  dextrose  with  aqueous  sodium  hydroxide;  by  heating  the  alkaline 
solution  with  chloroacetic  acid,  an  almost  quantitative  yield  of 
o-nitrophenylthiolacetic  acid  is  obtained  (compare  this  vol.,  i.,  389). 

This  method  of  reducing  disulphides  to  mercaptans  is  apparently 
general ;  thus  dithiosalicylic  acid  yields  thiosalicylic  acid,  and 
diphenyl  disulphide  yields  phenyl  mercaptan,  which  readily  yields 
pbenylthiolacetic  acid  by  condensation  with  chloroacetic  acid  in  warm 
alkaline  solution.  C.  S. 
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The  Action  of  Light  on  Sulphoxides  and  Sulphides. 

Oscar  Hinsberg  ( Ber .,  1912,  45,  2337 — 2339). — The  author  with¬ 
draws  his  statement  (Abstr.,  1908,  i,  257)  as  to  the  existence  of  an 
isomeric  form  of  benzyl  disulphide.  Further  experiments  have 
hitherto  failed  to  reveal  the  existence  of  isomeric  disulphides  other 
than  those  previously  described. 

A  weak  solution  of  /3-naphthyl  disulphide  in  acetic  acid  containing 
a  trace  of  iodine,  when  exposed  to  direct  sunlight  for  several  weeks, 

gives  a  small  amount  of  dinaphthylene  disulphide,  C10H6<^g^>C10TT0 

(compare  Fries  and  Yolk,  Abstr.,  1909,  i,  406). 

Benzyl  sulphide  under  similar  treatment  in  acetic  acid  solution  also 
undergoes  oxidation,  giving  a  little  benzyl  sulphoxide.  In  this  and  the 
previous  case  the  oxidation  is  attributed  to  the  atmosphere. 

Benzyl  disulphoxide,  if  dissolved  in  acetic  acid  together  with  a  little 
iodine,  on  exposure  to  sunlight  is  partly  reduced  to  benzyl 
disulphide  ;  the  presence  of  the  iodine  as  catalyst  is  essential  to  the 
action.  D.  F.  T. 

Sulphonylides.  Bichard  Anschutz  (Ber.,  1912,  45,  2378 — 2380). 
— By  the  name  sulphonylides  the  author  designates  a  new  class  of 
cyclic  esters  of  phenol-o-sulphonie  acids. 

o -Phenylenesulphonylide,  C6H4<^gQ^^>C6H4,  m.  p.  236-5 — 237*5°, 

stout  needles,  is  obtained  by  treating  an  ethereal  solution  of 
o-acetoxybenzenesulpbonyl  chloride  with  gaseous  ammonia  or  with 
diethylamine. 

Tolylene  -3:4-  sulphonylide,  C6H3Me<^^^^C6H3Me,  m.  p. 

279 — 286°,  is  obtained  in  a  similar  manner,  or,  better,  by  treating 
p-cresol-3-sulphonic  acid  with  phosphoryl  chloride.  These  aromatic 
sulphonylides  are  very  stable,  but  yield  the  alkali  salts  of  phenol- 
sulphonic  acids  by  treatment  with  concentrated  alkalis.  C.  S. 

Aromatic  Telluride  Dihaloids  and  their  Basic  Fission 
Products.  Karl  Lederer  ( Annalen ,  1912,  391,  326 — 347). — 
Whilst  diaryl  telluride  dihaloids,  TeAr2X2,  and  the  corresponding 
oxides,  TeAr20,  have  long  been  known,  the  intermediate  basic  salts, 
OH*TeAr2X,  have  hitherto  not  been  described.  Diphenyl  telluride 
dichloride,  which  is  obtained  almost  quantitatively  by  passing  oxygen 
through  a  mixture  of  its  ethereal  solution  and  concentrated  hydro¬ 
chloric  acid,  is  converted  by  boiling  water  into  basic  diphenyl 
telluride  chloride,  OH'TePh2Cl,  m.  p.  233 — 234°,  from  which  the 
anhydride ,  0(TePh2Cl)2,  m.  p.  233 — 2’34°,  is  obtained  at 
145 — 150°.  Basic  diphenyl  telluride  bromide,  OH*TePh2Br,  m.  p. 
264 — 265°,  obtained  from  diphenyl  telluride  dibromide  in  a  similar- 
manner,  yields  the  anhydride,  0(TePb2Br)2,  m.  p.  264 — 265°,  at  1 60 — 170°. 
Diphenyl  telluride  di-iodide,  TePh2I2,  m.  p.  237 — 238°  (decomp.), 
red  crystals,  obtained  from  dipbenyl  telluride  and  iodine  in  ether,  is 
not  converted  by  boiling  water  into  the  basic  iodide.  The  latter, 
however,  is  obtained  by  treating  a  neutral  solution  of  the  basic 
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bromide  or  chloride  with  an  alkali  iodide.  It  is  a  canary-yellow, 
microcrystalline  powder,  m.  p.  214 — 215°,  easily  decomposes  into  the 
oxide  and  di-iodide,  and  yields  the  anhydride,  m.  p.  216 — 217°,  at  180°. 

The  following  substances  are  also  described :  Di-p-tolyl  telluride 
dichloride,  m,  p.  166—167°,  monoclinic  needles  or  triclinic  leaflets; 
basic  di-p-tolyl  telluride  chloride,  m.  p.  261 — 263°,  and  its  anhydride , 
m.  p.  261 — 263°  ;  basic  di-p-tolyl  telluride  bromide,  m.  p.  269 — 270°,  and 
its  anhydride  ;  di-p-tolyl  telluride  di-iodide,  m.  p.  218 — 219°;  basic 
di-p-tolyl  telluride  iodide,  m.  p.  203 — 204°  (decomp.) ;  di-p-tolyl 
telluride  oxide,  ( C6H4Me).2TeO,  m.  p.  166 — 167°  ;  di-p-tolyl  telluride 
dihydroxide,  (C6H4Me)2Te(OH)2 ;  di-o-tolyl  telluride  dichloride,  m.  p. 
183°,  and  the  basic  anhydride,  0[TeCl(C6H4Me)2]2,  m.  p.  220 — 222°; 
di-o-tolyl  telluride  dibromide,  and  the  basic  anhydride,  m.  p.  224 — 225° 
(decomp.);  di-o-tolyl  telluride  di-iodide,  m.  p.  175 — 176°;  di-o-tolyl 
telluride  oxide,  m.  p.  205 — 206°  (deeomp.).  C.  S. 

Synthesis  of  Tyrosol  and  its  Conversion  into  Hordenine. 
Felix  Ehrlich  and  P.  Pistschimuka  ( Ber .,  1912,  45,  2428 — 2437). — 
Tyrosol  is  obtained  in  about  40%  yield  by  the  prolonged  boiling  of 
/3-jP-hydroxyphenylethylamine  hydrochloride  and  an  excess  of  potassium 
nitrite  in  neutral  or  faintly  acid  solution.  It  is  obtained  very  con¬ 
veniently  as  follows.  /Tjo-Nitrophenylethylamine,  readily  obtained  in 
45%  yield,  together  with  18%  of  the  meta-isomeride,  by  the  action  of 
concentrated  sulphuric  acid  and  nitric  acid,  D  1‘5,  at  —  10°  on  /I-phenyl- 
ethylamine,  is  converted  by  potassium  nitrite  and  10%  sulphuric  acid 
into  fi-p-nitrophenylethyl  alcohol,  N02,C6H4,CH2'CH2'0H,  m.  p.  64°, 
yellow  needles,  which  is  then  reduced  by  tin  and  hydrochloric  acid. 
The  resulting  hydrochloride,  m.  p.  171°,  of  fi-p -aminophenylethyl  alcohol 
is  converted  by  hydrochloric  acid  and  potassium  nitrite  into 
/T/j-hydroxyphenyletliyl  alcohol,  which  is  identical  with  tyrosol. 

Tyrosol  has  also  been  obtained,  although  in  poor  yield,  by  reducing 
/Tp-nitrophenylethylamine  hydrochloride  to  (3-p-aminophenylethylamine 
dihydrochloride,  m.  p.  about  296°  (decomp.),  and  treating  this  with 
nitrous  acid.  Tyrosol  (this  vol.,  ii,  590)  has  b.  p.  195°/18  mm., 
crystallises  in  the  rhombic  system,  and  reduces  ammoniacal  silver 
oxide  solution,  but  not  Fehling’s  solution,  even  by  boiling.  By  heating 
with  hydrochloric  acid,  D  1*19,  at  100°  for  three  hours,  it  yields 
/3-p-hydroxyphenylethyi  chloride,  from  which  hordenine  is  obtained  by 
the  action  of  33%  alcoholic  dimethylamine  at  100°  for  three  hours. 

0.  s. 

Triphenylcarbinols.  IV.  Hugo  Kauffmann  and  Felix  Kieser 
(Ber.,  1912,  45,  2333 — 2337.  Compare  Kauffmann,  this  vol.,  i, 
351,  397). — 2  :  4  :  2'  :  4'-Tetramethoxy-  and  2  :  4  :  2' :  4' :  2"  :  4"-hexa- 
methoxytriphenylcarbinol  are  stroDgly  basic  substances,  and  exhibit 
halochromy  in  a  marked  manner. 

4 -Iodoresorcinol  dimethyl  ether,  m.  p.  40°,  b.  p.  163°/14  mm.,  obtained  by 
the  action  of  iodine  and  mercuric  oxide  on  resorcinol  dimethyl  ether, 
gives  with  magnesium  and  ether  an  organo-magnesium  compound, 
which  reacts  with  carbon  dioxide,  giving  /3-resoreylie  acid,  m.  p.  108°, 
and  with  benzophenone  giving  2  :  4-dimethoxytriphenylcarbinol 

VOL.  oil.  i  3  n 


i.  854 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


(compare  Kauffmann  and  Pannwitz,  Abstr.,  1910,  i,  393) ;  in 
a  similar  manner,  it  reacts  with  2  : 4-dimethoxybenzophenone,  pro¬ 
ducing  2:4:2'  :4'-  tetramethoxytriphenylcarbinol,  OH*CPh[C6H3(OMe)2]2, 
Hi.  p.  134*5°,  which  gives  a  bluish-red  colour  with  acids,  and  then  dyes 
wool  pale  red  ;  the  carbinol  is  reduced  by  zinc  dust  and  acetic  acid  to 
2:4:2':  4 '-tetramelhoxytriphenylmethane,  CHPh[C6H3(OMe)2]2,  colour¬ 
less  needles,  m.  p.  122°,  which  give  an  orange-red  solution  in  con¬ 
centrated  sulphuric  acid. 

2  :4 :2':4' :  2":4"-Hexamethoxytriphenylcarbinol,OH*C[C6H3(OMe)2]3, 
obtained  by  the  action  of  the  above  Grignard  reagent  on  the  dimethyl 
ether  of  ethyl  /3-resorcylate,  and  also  in  very  small  quantities  as  a 
by-product  in  the  action  of  carbon  dioxide  on  the  same  Grignard 
reagent,  is  a  colourless,  crystalline  solid,  m.  p.  149°  ;  it  dissolves  in  dilute 
acids,  giving  a  carmine-red  solution  which  dyes  wool  red.  It  is 
reduced  by  zinc  and  acetic  acid  to  2  :  4  :  2' :  4'  :  2"  :  4 " -hexamethoxytri- 
phenylmethane,  m.  p.  145°,  which  gives  a  red  solution  in  concentrated 
sulphuric  acid.  D.  F.  T. 


Cholesterol.  XV.  New  Degradation  Products  of  Choles¬ 


terol.  Adolf  Windaus  (Ber.,  1912,  45,  2421 — 2423). — By  oxida¬ 
tion  with  chromic  acid  in  20%  sulphuric  acid  on  the  water-bath,  a 
glacial  acetic  acid  solution  of  the  cyclic  ketonic  acid,  C24H3803  (this 
vol.,  i,  449),  yields  a  lactone,  C24H3603  (the  analyses  agree  better  with 
the  formula  C24H3803),  m.  p.  140°,  long  needles  subliming  at  about 
280°/12  mm.,  which  is  neutral,  unchanged  by  aqueous  potassium 
hydroxide,  and  soluble  in  concentrated  alcoholic  potassium  hydroxide. 
It  forms  an  oxime ,  m.  p.  136°,  and  is  oxidised  to  a  crystalline  acid, 
m.  p.  252°,  by  chromic  acid. 

The  tricarboxylic  acid,  C24H38Ot;,  which  is  also  produced  by  the 


H  OuHl7*CH2-CH9-CHMe2 

\/  \ 

H2\  JH2  CHMe 

X 

H  OH  CH„ 


oxidation  of  the  acid,  C24H3803 
( loc .  cit.),  is  oxidised  by  chromic, 
acetic,  and  20%  sulphuric  acids  to 
acetone  and  a  tetracarboxylic  acid, 
C2,H30Os  (or  C21H3,Os),  m.  p.  186°, 
which  contains  a  methyl  group, 
since  it  yields  acetaldehyde  by 
oxidation  with  dilute  sulphuric  acid 


and  potassium  permanganate.  At  present  the  author  is  of  opinion 


that  cholesterol  has  the  annexed  formula. 


c.  s. 


Ferric  Benzoates.  Rudolf  Friedrich  Weinland  and  Alfred 


Herz  (Ber.,  1912,  45,  2662 — 2680). — The  amorphous,  flesh-coloured 
precipitate  obtained  by  mixing  dilute  aqueous  solutions  of  sodium 
benzoate  (l-5  mols.)  and  ferric  chloride  (0'5  mol.)  consists  of  an 


impure  hexabenzoatotriferric  monobenzoate,  (I)  j^Fe3|^j^6  (OBz), 

which,  when  boiled  with  a  solution  of  benzoic  acid  in  acetone, 


separates  as  a  lustrous,  crystalline,  dark  reddish-orange  powder, 
containing  2^H20  ;  it  has  also  been  obtained  crystallised  with  ^H20. 

Hexabenzoatotriferric  tribenzoate,  [Fe3(OBz)6](OBz)3,  prepared  by 
boiling  the  original  monobenzoate  (I)  with  a  saturated  solution  of 
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benzoic  acid  in  chloroform,  crystallises  in  thin,  microscopic,  hexagonal, 
orange  leaflets. 

Extraction  of  the  monobenzoate  (I)  for  several  days  with  benzene, 
which  has  been  saturated  at  the  ordinary  temperature  with  benzoic 

Fe>(OH))#l<OBz>« 


acid,  yields  a  dibenzoate, 


crystallising  in  slender, 


light  orange  needles ;  if  t tie  extraction  is  carried  out  with  an  ethereal 
solution  of  benzoic  acid,  the  dibenzoate  is  obtained  in  hexagonal, 
orange  columns,  containing  2H00. 

The  following  compounds  of  the  mono-  and  di-benzoate  are  described : 

^^(OH)^6  (OBz)2,  ^e^Q^0  (OBz),  microscopic,  orange-red,  four¬ 
sided,  heinimorphic  columns ; 

r  /  r\  d~\  ~\ 

(0Bz),2B20, 


Fe  (0Bz)g 
_  e3(OH) 

(OBz)2,2 

Fe  (^Bz)« 

_  e®(OH)2  J 

o wish-orange  needles,  and 

Fe  (^Bz)s 
_  3(OH)  _ 

(OBz)2,3 

Fe  (OBz)o 
_  e3(OH)2  J 

(0Bz),6H20, 

which  crystallises  in  reddish -orange,  rectangular  plates  or  short 
columns. 

(OBz)6 


Hexabenzoatotriferric  perchlorate , 


F« 

3(OH)2 


C104,3H20,  is  obtained 


in  parallel  aggregates  of  long,  flat  plates  or  columns  by  the  inter¬ 
action  of  the  monobenzoate  (I)  and  perchloric  acid  in  aqueous  alcoholic 
solution ;  by  varying  the  conditions  under  which  the  reaction  takes 
place,  the  following  compounds  were  isolated :  hexabenzoatotriferric 

benzoate  perchlorate ,  FeJ^ (OBz)’'^'2^’  stout>  red>  hexagonal 

plates ;  [ve$j^]oi04,[  Fe=(OH),6](OBz)'5H2°'  wbiol‘  f°rmS 

yellowish-orange,  rhombic  or  hexagonal  plates,  and 

ofFe  (^^z)6_lciO  rFe^^z^s|^^4  6H  O 

- (_* e3(OH)2 J L  3(OH)  J (OBz)’b±i2u> 
crystallising  in  brown,  hexagonal  columns  capped  with  pyramids. 

The  platinichloride,  ^Fe3|Q^Z^6J  PtCl6,4H20,  crystallises  in  long, 

brown,  rectangular  plates. 

The  following  compounds  of  the  nitrate  and  nitrate  benzoate  were 
obtained  by  the  action  of  nitric  acid  on  the  monobenzoate  (I)  in 
alcoholic  and  aqueous  alcoholic  solution  respectively  : 


Fe  (^Bz)g  ] 
3(OH)J 


NO. 


Fe  (^^z)g_|^(->3  3jj  o 

8(OH)  J(OBz)’  2  ’ 


stout  plates  of  rhombohedric  habit,  and 

sTfc  (^Bz)g  NO  T Fe  7jj  q 

6  L  3(OH)2  J  "  L  3(OH)  J  OBz’ 1 

which  crystallises  in  parallel  aggregates  of  reddish-yellow  plates. 

Wheu  boiled  for  several  hours  with  acetone,  the  monobenzoate  ( 1) 
loses  benzoic  acid,  yielding  pentabenzoatotriferric  monobenzoate, 

which  forms  brownish-orange  cubes,  and  has  also  been  obtained 

3  n  2 
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crystallised  with  1H20.  The  pentabenzoato-compound  forms  with 
hexabenzoatotriferric  monobenzoate  the  compounds, 

and  3  (OBz),  Be3|j"|^z),}l(0Bz),H20,  and  on  treatment 

with  chloroplatinic  acid  and  perchloric  acid  is  converted  into  the 
above-mentioned  platinichloride  and  perchlorate  of  the  hexabenzoato- 
base. 

When  boiled  with  75%  alcohol  and  the  product  crystallised  from 
acetone,  the  original  monobenzoate  (I)  yields  tribenzoatotriferric  mono- 

r  (OBz)„- 

benzoate,  Fe3  0  (OBz),  which  crystallises  in  dark  brown, 

L  '(OH)j  J 

hexagonal  columns  capped  with  pyramids.  F.  B. 

Preparation  of  Aminobenzoyl  Compounds.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R-P.  247818). — m-Aminobenzoyl-m- 
nitroanilide,  N02,CtiH4*NH*C0,C6H4*NH2,  yellow  crystals,  m.  p.  183°, 
is  readily  prepared  from  m-nitrobenzoyl-?n-nitroanilide  by  reduction 
with  sodium  hydrogen  sulphide  in  boiling  90%  alcohol.  F.  M.  G.  M. 

Hagemann’s  Esters  and  their  Analogues.  Walter  Dieckmann 
(. Ber .,  1912,  45,  2689 — 2697). — Further  insight  into  the  isomerism 
exhibited  by  ethyl  2  :  6-diphenylcyc/ohexen-4-one-l-carboxylate  (Abstr., 
1911,  i,  450)  has  been  obtained  by  titration  with  bromine  (Meyer, 
Abstr.,  1911,  i,  350;  Meyer  and  Kappelmeier,  ibid.,  i,  832).  Neither 
ketonic  ester  absorbs  bromine  in  cold  dilute  alcoholic  solution, 
whereas  the  enolic  ester  proves  to  be  a  mixture  of  the  enolic  and 
ketonic  forms  containing,  when  freshly  prepared,  20 — 25%  of  the 
former.  Similar  experiments  have  been  carried  out  with  ethyl 
6-phenyl-l-methyl-A2-cycfohexene-4-one-l-carboxylate,  with  the  corre¬ 
sponding  methyl  ester  and  with  ethyl  2-methylcyc£ohexene-4-one-l- 
carboxylate  (Hagemann’s  ester). 

Ethyl  6-phenyl-2-methyl-A1-cyc?ohexene-4-one-l-carboxylate  is  trans¬ 
formed  into  ethyl  6-phenyl-2-metbyl-A2-cycfohexene-4-one-l-carboxylate 
when  boiled  in  alcoholic  solution  with  sodium  acetate  and  subsequently 
distilled.  When  dissolved  in  an  alcoholic  solution  of  sodium  alkyloxide 
and  poured  into  benzenediazonium  acetate,  it  yields  a  phenylhydrazone, 
m.  p.  98—99°. 

Relationships  between  the  isomerides  are  more  readily  observed 
with  the  corresponding  methyl  esters.  Methyl  Q-phenyl-2-methyl-&.2- 
cyclohexem  -  4  -  one  - 1  -  carboxylate,  colourless,  prismatic  needles,  m.  p. 
89 — 90°,  b.  p.  220 — 225°/20  mm.,  is  obtained  by  prolonged  heating  of 
a  methyl-alcoholic  solution  of  methyl  benzylidenebisacetoacetate 
(m.  p.  183°)  with  sodium  methoxide  or  directly  from  the  ethyl 
ester  by  means  of  methyl  alcohol  and  sodium  methoxide.  It  does  not 
unite  with  bromine,  and  gives  no  coloration  with  ferric  chloride. 
When  heated  at  150°  or  boiled  in  alcoholic  solution  during  twelve 
hours,  it  only  forms  traces  of  the  enolic  ester.  The  semicarbazone  has 
m.  p.  183°.  The  ester  is  soluble  in  methyl-alcoholic  sodium  methoxide 
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with  the  formation  of  an  intensely  yellow  sodium  salt,  which,  on 
acidification,  yields  an  impure  enolic  ester  (containing  from  10—20% 
of  the  enolic  form).  This  solidified  ester,  after  crystallisation  from 
methyl  alcohol,  deposits  the  isomeric  labile,  ketonic  ester  (methyl 
6-phenyl-2-methyl-A1-c?/c^ohexene-4-one-l-carboxylate,  m.  p.  60°), 
which  behaves  towards  ferric  chloride  and  bromine  in  the  same 
manner  as  the  stable  ester.  The  semicarbazone,  m.  p.  210°,  is  slowly 
formed  when  the  aqueous  alcoholic  solution  of  the  labile  ester  is 
mixed  with  semicarbazide  acetate,  a  certain  amount  of  transformation 
into  the  stable  ester  occurring  simultaneously.  Distillation  or 
protracted  heating  of  an  alcoholic  solution  of  the  labile  ester — 
particularly  readily  in  the  presence  of  alkaline  reagents — produces  an 
equilibrium  mixture  in  which  the  stable  ester  predominates. 

The  sodium  salt  formed  from  the  above  ketonic  esters  readily 
couples  with  benzenediazonium  acetate  to  form  a  compound,  m.  p. 
102°. 

With  Hagemann’s  ester  (ethyl  2-methyl-A2-c?/cfohexene-4-one-l-carb- 
oxylate,  formula  I)  similar  behaviour  is  observed  (compare  Hagemann, 
Abstr.,  1893,  i,  393  ;  Calienbach,  ibid.,  1897,  i,  271  ;  Rabe  and  Rahm, 
ibid.,  1905,  i,  348 ;  Marling,  ibid.,  1905,  i,  349).  Neither  the  above 
ester  nor  the  labile  ketonic  isomeride  (formula  II)  contains  more  than 
a  trace  of  the  enolic  form.  By  means  of  sodium  methoxide,  a  sodium 
salt  is  obtained,  which,  on  acidification,  yields  an  ester  mixture  con¬ 
taining  from  10 — 20%  of  the  enolic  form  (formula  III).  The  labile 
ester  appears  to  be  rather  more  readily  soluble  in  alkali  than  the 
stable  ester.  Attempts  to  prepare  isomeric  semicarbazones  were  fruitless. 
y-Acetobutyric  acid  is  formed  when  either  ester  is  oxidised  by 
potassium  permanganate.  The  relationships^are  shown  in  the  following 
formulae  : 

CH*C02Et  OC02Eg  C-C02Et 

j  H2c/\0Me  n  H^/Vile  m  H2c/^CMe 

h2cx/ch  •  h2cx/ch2  '  h2cx^ch 

OO  CO  O-OH 

Apparently  the  keto-ester  (II)  formed  from  the  enol  ester  readily  passes 
into  the  keto-ester  (I).  Hence,  probably,  Callenbach’s  acid  ester  is  a 
mixture  of  keto-ester  (II)  with  varying  amounts  of  keto-ester  (1),  whilst 
the  neutral  ester  is  either  the  keto-ester  (I)  or  an  equilibrium  mixture  of 
the  two  keto-esters  in  which  the  ester  (I)  is  present  in  by  far  the 
greater  quantity. 

The  sodium  salt  of  the  above  esters  readily  couples  with  benzene¬ 
diazonium  acetate  with  the  formation  of  a  phenylhydrazone,  m.  p, 
83—84°.  H.  W. 

Alkylation  of  cycZoHexanone-4-carboxylic  Esters  and  the 
Constitution  of  the  Menthenone  Derived  from  Hagemann’s 
Ester.  Walter  Dieckmann  ( Ber .,  1912,  45,  2697 — 2707). — The 
menthenone  derived  from  the  isopropyl  derivative  of  Hagemann’s  ester 
(see  previous  abstract)  has  been  variously  regarded  as  l-methyl-2-?so- 
propyl-AG-cyc<?ohexene-5-one  (Kotz  and  Auger,  Abstr.,  1911,  i,  309) 
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and  as  l-methyl-4-zs0propyl-Afi-c?/c£ohexene-5-one  (Merling  and  Welde, 
Abstr.,  1909,  i,  479).  The  author’s  views  on  the  constitution  of  the 
enolic  form  of  Hagemann’s  ester  lead  him  to  consider  the  ketone  as 
l-methyl-2-isopropyl-A1-c?/cZ0hexene-3-one.  Attempts  to  obtain  an 
insight  into  the  mechanism  of  the  alkylation  of  similar  substances 
were  not  completely  successful.  Ethylation  of  ethyl  2  :  6-diphenyl-A1- 
c«/cZohexene-4-one-l-carboxylate  gave  a  40%  yield  of  ethyl  2  :  6-diphenyl- 
3-etbyl-A2-c?/cfohexene-4-one-l-carboxylate,  but  action  did  not  occur 
completely  in  one  direction. 

Ethyl  2  :  Q-diphenyl-d-ethyl-AP-eyclohexene-k-one-l-carboxylate,  needles, 
m.  p.  102°,  obtained  by  the  action  of  ethyl  iodide  and  alcoholic  sodium 
ethoxide  on  ethyl  2  : 6-diphenyl-A1-c?/c^0hexene  4-one-l-carboxylate, 
was  slowly  transformed  by  boiling  mineral  acids  into  1  : 5 -diphenyl -2- 
ethyl-Al-cyc\ohexene-3-one,  needles,  m.  p.  102 — 103°  (semicarbazone, 
m.  p.  205°).  The  same  ester  was  also  obtained  by  elimination  of  water 
from  ethyl  2  :  &-diphenyl-Z-ethylc,yc\ohexa,ne-\-one-\-carboxylate,  m.  p. 
150 — 160°  (obtained  from  ethyl  benzoyl  acetate  and  styryl  propyl 
ketone  (compare  Abstr.,  1911,  i,  451). 

Ethyl  2  :4:-diphenyl-l-ethyl-A4-cjc\ohexene-6-one-l-carboxylate,  prisms, 
m.p.  138°,  was  obtained  by  the  action  of  ethyl  iodide  on  the  sodio-salt 
of  ethyl  2  :4-diphenyl-A4-c«/c/ohexene-6-one-l-carboxylate  (obtained  from 
phenyl  styryl  ketone  and  ethyl  acetoacetate),  or,  in  poor  yield,  by  the 
action  of  sodium  ethoxide  on  a  mixture  of  phenyl  styryl  ketone 
and  ethyl  ethylacetoacetate.  Boiling  dilute  sulphuric  acid  scarcely 
attacked  it,  but  hydrochloric  or  hydrobromic  acid  in  glacial  acetic 
acid  solution  gradually  transformed  it  into  2  :  i-diphenyl-l -ethyl- A4-cyclo- 
hexene-6-one,  needles,  m.  p.  83°  (semicarbazone,  m.  p.  208 — 209°). 

Hagemann’s  ester  was  converted  into  the  isopropyl  derivative,  from 
which  the  corresponding  menthenone  was  obtained  according  to 
Callenbach’s  directions  (Abstr.,  1897,  i,  271).  Oxidation  of  the  ketone 
by  means  of  potassium  permanganate  yielded  y-acetobutyric  acid 
(identified  as  semicarbazone)  and  isobutyric  acid.  The  oxime,  m.  p. 
104°,  appeared  in  all  respects  identical  with  that  obtained  by  Callenbacb, 
but  the  oxime,  m.  p.  90 — 91°,  described  by  Kotz  and  Auger  (Abstr., 
1911,  i,  310)  could  not  be  isolated.  Contrary  also  to  the  experience  of 
the  latter  chemists,  the  hydrochloride  of  this  oxime,  m.  p.  135°,  was 
hydrolysed  by  water.  Further  discrepancies  were  also  observed  with 
regard  to  the  semicarbazone,  which  according  to  Kotz  and  Auger 
(loc.  cit.)  occurs  in  two  forms  melting  at  138°  and  152°  respectively. 
The  author  has  observed  only  one  semicarbazone,  m.  p.  167 — 168°, 
which  could  be  preserved  unchanged  for  months.  H.  W. 


Combination  of  Phenolcarboxylic  Acids.  Ferdinand  Mauthner 
(J.  pr.  Cheni.,  1912,  [ii],  86,  432). — A  correction.  The  author  has 
described  (Abstr.,  1911,  i,  725  ;  this  vol.,  i,  267)  a  uumber  of 
compounds  obtained  by  the  reaction  of  certain  acid  chlorides  and 
phenolic  esters  in  the  presence  of  sodium  hydroxide.  It  is  now 
found  that  the  phenolic  esters  take  no  part  in  the  reaction,  and  there¬ 
fore  the  compounds  cannot  have  the  structure  previously  assigned  to 
them.  F.  B. 
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Sodium  Phenyl  Carbonate  as  an  Intermediate  Product  in 
Kolbe’s  Synthesis  of  Salicylic  Acid.  S.  Tijmstra  ( Ber .,  1912, 
45,  2837 — 2838). — A  reply  to  Sluiter  (this  vol.,  i,  189),  re-stating  and 
explaining  the  views  already  expressed  (Abstr.,  1905,  i,  209,  439). 

T.  A.  H. 


Methylcarbonato-derivatives  of  Phenolcarboxylic  Acids  and 
their  Use  for  Synthetic  Operations.  VII.  Didepsides  of 
Hydroxynaphthoic,  Perulic,  and  o-Coumaric  Acids.  Methyl 
Derivatives  of  Orsellic  Acid.  Emil  Fischer  and  Kurt  Hoesch 
( Annalen ,  1912,  391,  347 — 372). — a-Methylcarbonalo-fl-naphthoic  acid, 
C02Me*  O*  C10H6*  C02H, 

m.  p.  127 — 128°  (decomp,  corr.),  is  obtained  by  treating  a  cold  sus¬ 
pension  of  a-hydroxy-/3-naphthoic  acid  in  benzene  and  dimetbylaniline 
(2  mols.)  with  methyl  chlorocarbonate  and  subsequently  acidifying.  The 
corresponding  chloride ,  CO2Me'O*C10II6'COOl,  m.  p.  96°,  colourless 
prisms,  dissolved  in  acetone,  is  added  to  a  solution  of  />-hydroxybenzoic 
acid  in  iV-sodium  hydroxide  (2  mols.)  at  0°  ;by  acidification,  the  mixture 
yields  ^-a-methylcarbonatonaphthoyloxybenzoic  acid, 

C02M  e  •  O  C10H6'  CO  •  0 '  C6H4  •  C02H, 

m.  p.  231 — 232°  (decomp.  corr.).  By  hydrolysis  in  acetone  by  N- 
ammonium  hydroxide  (3  mols.),  the  latter  yields  4 -a-hydroxynaphthoyl- 
oxybenzoic  acid,  m.  p.  247°  (decomp.  corr.). 

The  preceding  method  with  acetone  is  the  most  convenient  process 
for  preparing  didepsides,  and  has  been  employed  in  the  following 
cases. 

Methylcarbonatoj 'erulic  acid,  C02Me  •  0  •  C6  H3(OMe)  *  Oil !  CUT  C02H, 
m.  p.  186 — 187°  (decomp,  corr.),  long  needles,  obtained  from  methyl 
chlorocarbonate  and  ferulic  acid  in  cold  alkaline  solution,  yields  a 
chloride,  C12H1105C1,  m.  p.  147°  (corr.),  which  forms  with  jp-hydroxy- 
benzoic  acid  by  the  acetone  method  k-methylcarbonatoferuloyloxybenzoic 
acid,  C02Me*0'C6H3(0Me)'CH:CH*C0*d*C6H4'C02H,  m.  p.  246° 
(decomp.  corr.).  The  hydrolysis  of  the  last  by  aqueous  ammonia  and 
pyridine  yields  4 -feruloyloxybenzoic  acid,  Uj^H^Oq,  m.  p.  233°  (corr.), 
glistening  leaflets.  The  preceding  acid  chloride  reacts  with  ferulic 
acid  in  the  acetone  process  to  form  methylcarbonatodif erulic  acid, 
C02Me'0'C6H3(0Me)'CH:CH'C0'0'C6H3(0Me)'CH:CH'C02H,  m.  p. 
230°  (decomp,  corr.),  the  hydrolysis  of  which  yields  di ferulic  acid, 
C20H18O7,  m,  p.  241 — 242°  (decomp.  corr.).  Methylcarbonatodi- 
o-coumaric  acid,  C02Me'0'C6H4*CH!CH'C0'0'C6H4'C  tUCH*C02H, 
m.  p.  170°  (corr.),  obtained  in  a  similar  manner  from  o-coumaric  acid 
and  methylcarbonatocoumaroyl  chloride,  yields  di-o-coumaric  acid, 
m.  p.  188°  (decomp,  corr.),  by  hydrolysis  with  aqueous  ammonia. 

2-Methylcarbonato-Z-naphthoic  acid,  CO2Me'O'C10Hfl*CO2H,  m.  p. 
174 — 175°  (decomp,  corr.),  forms  a  chloride,  C13H904C1,  m.  p.  107° 
(corr.),  which  does  not  yield  a  didepside  by  the  acetone  method,  but 
condenses  with  2-hydroxy-3-naphthoic  acid  in  benzene  in  the  presence 
of  dimethylaniline  to  form  2  :  2' -ruethylcarbonato-% -naphthoyloxy  - 
3-naphthoic  acid,  CO2Me-O-C10H6-CO'O*C10H6-CO2H,  m.  p.  215° 
(decomp,  corr.) ;  the  hydrolysis  of  the  latter  by  aqueous  ammonia  and 
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acetone  yields  di-2-hy dr oxy-3 -naphthoic  acid, 

OH-C10H6-CO*O-C10H6-CO2H, 
m.  p.  245°  (decomp.  corr.). 

Orsellinic  acid  and  methyl  chlorocarbonate  (1‘1  mol.)  in  cold 
A-sodium  hydroxide  (2  mols.)  yield  methylcarbonato-orsellinic  acid 
(5-methylcarbonato-3-hydroxy-o-toluic  acid), 

C02Me*0*C6H2Me(0H)*C02H, 

m.  p.  153 — 154°  (corr,),  which  is  converted  by  further  treatment  with 
sodium  hydroxide  and  methyl  chlorocarbonate  into  dimethylcarbonato- 
orsellinic  acid,  C12H1208,  m.  p.  133°  (decomp.  corr.).  All  attempts  to 
prepare  the  chloride  of  the  latter  acid  have  been  unsuccessful,  so  that 
the  synthesis  of  lecanoric  acid  (orsellic  acid),  the  longest  known  lichen 
acid,  has  been  frustrated. 

Methyl  methylcarbonato-orsellinate,  C02Me,0*C6H2Me(0H)*C02lVl e, 
m.  p.  80 — 81°  (corr.),  is  obtained  from  methyl  orsellinate  and  methyl 
chlorocarbonate  in  alkaline  solution.  Like  the  preceding  methyl  - 
carbonato-derivative,  it  develops  a  reddish-violet  coloration  with 
alcoholic  ferric  chloride. 

Orsellinic  acid  is  generally  regarded  as  3 : 5-dihydroxy j?-toluic 
acid.  The  authors  are  of  opinion  that  it  is  3  : 5-dihydroxy-o-toluic  acid 
for  the  following  reasons.  Diazomethane  methylates  phenolcarboxylic 
acids  preferentially  in  the  para-position  ;  ethyl  orsellinate  and  ethereal 

diazomethane  yield  an  a-methyl  ether,  C02Et,C<^^j^?^g^^>C,OMe, 

m.  p.  72 — 75°,  which  gives  with  ferric  chloride  a  reddish-violet 
coloration  resembling  that  developed  by  salicylic  acid.  Also  metbyl 
chlorocarbonate  attacks  phenolcarboxylic  acids  preferentially  in  the 
para-position.  The  preceding  methyl  methylcarbonato-orsellinate, 
therefore,  has  the  methylcarbonato-group  in  position  5,  and  conse¬ 
quently  develops  a  characteristic  coloration  with  ferric  chloride. 
Now,  when  methylcarbonato-orsellinic  acid  is  treated  with  ethereal 
diazomethane,  it  yields  methyl  methylcarbonato-orsellinate-fS-methyl 

ether,  C02Me,C‘^^^^!^|j^^^>C*0*C02Me,  m.  p.  86°  (corr.),  which 

does  not  develop  a  coloration  with  ferric  chloride.  The  hydrolysis  of 
the  ester  by  concentrated  sulphuric  acid  at  25°  yields  methylcarbonato- 

orsellinic  acid- ji -methyl  ether ,  C  02H  •  •  O  C02Me, 

m.  p.  145°  (corr.),  which  also  does  not  develop  a  coloration  with  ferric 
chloride.  The  hydrolysis  of  the  last  substance  by  A-sodium  hydroxide 

yields  orsellinic  acid-fi-methyl  ether, 

(decomp.  175°),  which  develops  a  yellowish -red  coloration  with  ferric 
chloride.  Were  the  old  formula  of  orsellinic  acid  correct,  the  /3-methyl 
ether  would  be  a  derivative  of  salicylic  acid,  and  should  develop  its 
characteristic  coloration  with  ferric  chloride  ;  moreover,  the  a-  and 
the  /?-methyl  ethers  would  be  identical,  not  isomeric,  as  is  actually 
the  case. 

Orsellinic  acid-a-methyl  ether  is  shown  to  be  identical  with  everninic 
acid  by  direct  comparison  of  the  m.  p.,  colorations  with  ferric  chloride, 
crystalline  form,  and  properties  of  the  ethyl  esters.  C.  S. 
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Number  of  Isomerides  of  Merotropic  and  Desmotropic 
Compounds.  IV.  Isomeric  Modifications  of  Ethyl  For  my  1- 
phenylacetate.  Arthur  Michael  ( Annalen ,  1912,  391, 

235 — 274). — The  author  has  re-commenced  an  investigation  of  the  a-, 
(3-,  aDd  y-modifications  of  ethyl  formylphenylacetate,  since  the  constitu¬ 
tions  of  the  first  two,  and  the  existence  of  the  last,  are  still  subjects  of 
discussion.  According  to  the  author,  ethyl  formylphenylacetate  exists 
in  three  modifications  :  the  a-ester,  b.  p.  125 — 126°/9  mm.  (decomp.), 
/3-ester,  m.  p.  about  40°,  and  y-ester,  m.  p.  about  100°.  All  of  these 
are  enolic,  since  they  react  with  aliphatic  tertiary  amines  (compare 
Michael  and  Smith,  Abstr.,  1908,  i,  943),  and  also  with  phenyl- 
carbimide  ;  in  the  latter  case,  all  three  yield  the  carbanilide,  m.  p. 
117 — 118°  (Abstr.,  1906,  i,  179),  the  a-ester  giving,  in  addition,  an 
isomeride,  C18Hl704N,  m.  p.  59°,  which  is  converted  quantitatively 
into  the  anilide,  m.  p.  117 — 118°,  by  heat. 

The  preparation  of  a-,  (3-,  and  y-ethvl  formylphenylacetates  requires 
great  care,  and  the  original  paper  must  be  consulted  for  details. 
Briefly,  they  are  obtained  as  follows.  Ethyl  formate  and  ethyl 
phenylacetate  in  ether  are  treated  with  sodium  according  to 
Wislicenus’  directions.  The  aqueous  extract  of  the  product  is  freed 
from  ether  by  air,  kept  at  0°  for  three  to  four  hours,  acidified  by 
sulphuric  acid,  D  at  least  1*36,  and  the  mixture  kept  at  0°  for  about 
four  hours  before  removing  the  precipitated  y-ester. 

The  /3-ester  is  obtained  by  passing  carbon  dioxide  into  the  preceding 
aqueous  alkaline  extract,  and  keeping  the  product  at  0°  for  some 
hours.  The  solid,  m.  p.  44 — 54°,  is  dissolved  in  dilute  potassium 
hydroxide  at  0°,  and  carbon  dioxide  is  passed  immediately  through 
the  solution  ;  once  again  the  mixture  is  kept  at  0°  for  some  hours 
before  the  /3-ester  is  removed. 

The  liquid  a-ester  is  obtained  by  Wislicenus’  method,  and  is 
purified  through  the  copper  derivative.  The  ester  must  be  heated 
at  120°  in  a  sealed  tube  for  two  to  three  hours,  and  subsequently 
distilled  in  a  vacuum  in  order  to  obtain  a  product  free  from  the  solid 
modifications.  The  a-ester  cannot  be  kept  without  isomerising  ;  in  air, 
it  undergoes  a  profound  change,  and  finally  does  not  develop  a 
coloration  with  alcoholic  ferric  chloride. 

The  (3-  and  the  y-ester  change  to  the  a-  by  fusion.  Neither  gives 
directly  a  coloration  with  ferric  chloride,  but  does  so  after  being  kept 
in  solution  for  some  time  (change  to  the  a-modification). 

Wislicenus’  /3-modification,  m.  p.  about  70°,  is  most  probably  a 
mixture  of  the  two  preceding  solid  modifications.  C.  S. 

Number  of  Isomerides  of  Merotropic  and  Desmotropic 
Compounds.  V.  Isomeric  Enolic  Modifications  of  Ethyl 
Formylphenylacetate.  Arthur  Michael  and  G.  Prescott  Fuller 
( Annalen ,  1912,  391,  275 — 308.  Compare  preceding  abstract). — 
a-Ethyl  formylphenylacetate  is  recovered  unchanged  after  being  kept 
for  a  short  time  in  methyl  or  ethyl  alcohol,  but,  after  prolonged  keep¬ 
ing,  an  additive  compound  of  the  ester  and  the  alcohol  is  obtained, 
which  does  not  develop  a  coloration  with  ferric  chloride.  The  (3-  and 
the  y-esters  yield  apparently  the  same  additive  compound  after 
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prolonged  keeping  in  either  of  these  solvents  ;  when  rapidly  re¬ 
covered,  however,  each  is  obtained  as  a  mixture  of  both. 

The  a-ester  is  recovered  unchanged  from  most  solvents;  a  transitory 
formation  of  a  solid  mixture  is  observed  in  acetone,  methylal,  or 
pinacolin.  The  /3-ester  changes  to  the  a  in  most  solvents,  even  in  the 
cold ;  in  bromoform,  it  changes  almost  completely  to  the  y-ester 
within  fifteen  minutes,  the  a-ester  being  finally  obtained  after  pro¬ 
longed  keeping.  The  y-ester  changes  to  the  a  in  all  solvents. 

The  preceding  results  show  that,  contrary  to  the  opinion  of 
Wislicenus,  there  is  no  simple  relation  between  the  dielectric  constant 
of  an  organic  solvent  and  its  capacity  of  producing  isomerisation  of 
one  form  of  ethyl  formylphenylacetate  into  another. 

Mixtures  of  the  solid  /3-  and  y-esters  in  known  proportions  giv^  an 
m.  p.  curve  which  indicates  that  the  substances,  m.  p.  about  50°  and 
about  70°  respectively,  which  are  so  frequently  isolated  in  the  prepara¬ 
tion  of  the  various  modifications  of  ethyl  formylphenylacetate,  are 
not  individual ;  these  substances  and  the  corresponding  artificial 
mixtures  behave  alike  physically. 

The  molecular  weight  of  the  y-ester  in  cold  benzene  indicates  that 
the  compound  is  unimolecular.  The  determination  of  the  molecular 
weight  of  the  /3-ester  is  difficult,  because  the  substance  changes  so 
rapidly  to  the  y-ester  in  solution.  Experiments  on  a  sample,  m.  p. 
55°,  in  benzene  and  in  acetic  acid  gave  values  corresponding  with  the 
unimolecular  formula,  whilst  the  %  of  y-ester  had  increased  by  only 
about  20%  during  the  estimation. 

The  action  of  sodium  ethoxide  on  an  ethei'eal  solution  of  the  a  ester 
gives  a  homogeneous  a-sodium  derivative.  When  this  solid  is  acidified 
with  sulphuric  acid,  an  oily  ester  is  obtained,  together  with  a  little 
solid  ester.  By  acidifying  a  cold  dilute  aqueous  solution  of  the 
a-sodium  derivative,  the  oil  obtained  solidifies  the  more  rapidly  the 
greater  is  the  concentration  of  the  acid  used.  The  m.  p.  of  the 
solidified  oil  is  90 — 100°,  and  is  independent  of  the  concentration  of 
the  acid.  Excepting  phosphoric  and  oxalic  acids,  there  is  an  approxi¬ 
mate  relation  between  the  %  of  y-ester  in  the  solidified  oil  and  the 
affinity  constant  of  the  acid  used  in  precipitating  it. 

The  sodium  derivative,  whether  solid  or  in  aqueous  solution,  yields 
the  bluish-violet  ferric  salt  with  ferric  chloride.  The  a-ester  and 
alkaline  copper  acetate  give  at  once  the  green  a-copper  derivative, 
which  is  also  obtained,  more  slowly,  from  the  /3-  aud  the  y-esters. 
The  bluish-green  precipitate  obtained  from  the  a-sodium  salt  and  cold 
aqueous  copper  sulphate  is  a  mixture  of  an  inorganic  copper  salt,  the 
green  a-copper  derivative,  and  an  oil.  Copper  chloride  also  produces 
the  green  a-derivative  ;  cuprous  chloride  gives  a  green  precipitate, 
from  which  a  mixture  of  the  liquid  and  solid  esters  is  obtained  by 
acidification  with  sulphuric  acid.  These  results  do  not  support  the 
theory  of  the  existence  of  isomeric  metallic  derivatives  of  ethyl 
formylphenylacetate.  C.  S. 

The  Lactone  of  a-o-Metboxyphenyl-o-hydroxy-p-tolylacetic 
Acid.  H.  Stockmann  ( Ber .,  1912,  45,  2547 — 2548). — The  divergence 
of  the  m.  p.  (116 — 119°)  given  for  the  above  substance  by  Stoermer 
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and  Friemel  (this?  vol.,  i,  45)  from  that  given  by  earlier  workers 
(120 — 121°)  is  due  to  impurity  arising  from  the  presence  of  j9-cresol  in 
the  m-cresol  used.  A  carefully  purified  specimen  of  m-cresol  when 
treated  by  Stoermer  and  Friemel’s  method  gave  a  product  of  the 
higher  m.  p.  D.  F.  T. 


o-Cyanobenzoic  Acid.  Johannes  Scheiber  [and,  in  part, 
A.  Deutschland]  ( Ber .,  1912,45,2398 — 2403). — Several  investigators 
have  prepared  o-cyanobenzoic  acid  by  methods  which  leave  no  doubt 
as  to  its  constitution.  However,  the  acid  behaves  abnormally  in 
several  respects.  For  example,  its  dissociation  constant  is,  contrary  to 
expectation,  smaller  than  that  of  o-chlorobenzoic  acid,  its  tendency  to 
liberate  iodine  from  an  iodide-iodate  mixture  is  less  than  that  of  the 
weaker  m-cyanobenzoic  acid,  and  the  absorption  spectra  of  o-  and  of 
m-cyanobenzoic  acids  exhibit  differences  which  are  not  found  in  the 
spectra  of  other  o-  and  m-substituted  benzoic  acids. 

The  author  is  of  opinion  that  these  abnormalities  can  be  explained 
by  assuming  a  more  intimate  connexion  between  the  cyano-  and  the 
carboxyl  groups  than  is  indicated  by  the  ordinary  formula,  and 
represents  the  acid  as  an  equilibrium  mixture, 


/ 


CEENv 


HOO 


•C=NX 

\  \h. 

CO*  O'' 


c.  s. 


Fluorescence  in  the  Terephthalic  Acid  Series.  Hugo 
Kauffmann  and  Leopold  Weissel  ( Annalen ,  1912,  393,  1 — 29). — • 
Continuing  their  investigations  of  the  auxochromic  influence  of 
nitrogen  in  fluorescent  substances,  the  authors  find  that,  whilst  methyl 
terephthalate  is  not  fluorescent  even  in  the  ultra-violet,  methyl  amino- 
terephthalate  and  the  2:5-  and  2  : 6-diamino-esters  are  fluorescent  in 
the  solid  state  and  in  solution.  The  phenomenon  is  due  to  the 
auxochromic  influence  of  the  amino-group,  because,  whilst  the 
preceeding  diamino-esters  fluoresce  in  the  orange,  the  fluorescent  band 
shifts  towards  the  violet  when  the  amino-groups  are  replaced  by 
weaker  auxochromes  ;  thus  methyl  2  :  5 -di  hydroxy  terephthalate  and 
2 : 5-dimethoxyterephthalate  fluoresce  respectively  in  the  blue  and 
the  violet.  An  alkaline  alcoholic  solution  of  the  dihydroxy-ester 
fluoresces  orange,  because  the  auxochromic  character  of  the  hydroxyl 
groups  is  strengthened  by  salt  formation.  Methyl  aminoterephthalate 
shows  yellow  fluorescence  in  the  solid  state  and  violet  blue  in  solution ; 
its  acetyl  derivative  fluoresces  blue  in  the  solid  state  and  violet 
in  solution.  Here  again  is  illustrated  the  shift  of  the  fluorescent  band 
towards  the  violet  when  the  auxochromic  character  of  the  amino-group 
is  weakened  by  acetylation.  Other  examples  of  the  same  kind  are 
quoted. 

The  orientation  of  the  auxochromes  also  has  a  great  influence  on 
the  fluorescence ;  amongst  other  examples,  the  fact  is  mentioned  that 
the  fluorescent  band  of  methyl  2  : 6-diaminoterephthalate  in  any 
solvent  is  always  nearer  the  violet  than  that  of  the  2  : 5-diamino-ester 
in  the  same  solvent. 

The  influence  of  the  solvent  on  the  fluorescence  is  particularly 
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marked  in  the  case  of  methyl  2 : 6-diaminoterephthalate.  A  com¬ 
parison  of  many  examples  shows  that  the  change  in  the  fluorescent 
colour  produced  by  a  solvent  is  greater  the  more  marked  is  the 
auxochromic  character  of  the  group  causing  the  fluorescence.  An 
important  deduction  from  this  is  that  the  solvent  must  have  some 
influence  on  the  auxochromic  group.  The  fluorescent  colour  of  a 
substance  is  deepened  most  by  dissociating  solvents.  Thus  methyl 
2  :  6-diaminoterephthalate,  which  exhibits  a  green  or  greenish-yellow 
fluorescence  in  hexane,  benzene,  ether,  or  chloroform,  fluoresces  orange- 
yellow  in  pyridine  and  orange  in  alcohol,  acetic  acid,  or  isobutyl 
alcohol.  Carbon  disulphide  is  remarkable  in  that  substances  which 
exhibit  intense  fluorescence  in  other  solvents,  show  a  scarcely 
appreciable  fluorescence  in  this  solvent. 

Methyl  dimethylaminoterephthalate  is  remarkable  in  that  it  is  non- 
fluorescent  in  almost  all  solvents.  In  hexane,  carbon  tetrachloride, 
and  perchloroethylene  it  exhibits  a  violet  to  blue  fluorescence.  The 
authors  are  of  opinion  that  this  ester  may  be  used  to  ascertain  the 
character  of  a  solvent  ;  any  solvent  in  which  it  forms  a  fluorescent 
solution  is  a  non-dissociating,  indifferent  solvent.  Such,  for  example, 
is  tin  tetra-ethyl,  in  which  the  ester  shows  a  feeble  blue  fluorescence. 

Methyl  2  : 5-diaminoterephthalate  is  easily  obtained  as  follows. 
Methyl  terephthalate  is  nitrated  by  fuming  sulphuric  and  nitric 
acids  below  5°.  The  resulting  methyl  nitroterephthalate,  m.  p.  76°, 
which  is  freed  from  a  little  accompanying  methyl  dinitrohydroxy- 
terephthalate,  OH*C0H(NO2)2(CO2Me)2,  m.  p.  124°,  by  treatment  with 
aqueous  sodium  carbonate,  is  reduced  by  stannous  chloride  and  25% 
methyl  alcoholic  hydrogen  chloride  to  methyl  aminoterephthalate,  the 
acetyl  derivative  of  which  is  then  nitrated  by  fuming  nitric  and 
concentrated  sulphuric  acids  at  about  0°.  The  main  product  is  methyl 

2- nitro-5-acetylaminoterephthalate ,  m.  p.  142°,  yellow  prisms,  which 
is  non-fluorescent ;  the  by-product,  m.  p.  128°,  is  probably  methyl 

3- nitro-5-acetylaminoterephthalate,  but  it  has  not  been  obtained  free 
from  the  preceding  isomeride.  By  hydrolysis  with  boiling  methyl- 
alcoholic  sulphuric  acid,  methyl  2-nitro-5-acetylaminoterephthalate 
yields  methyl  2-nitro-5-aminoterephthalate,  m.  p.  187°  (the  corresponding 
acid  has  decomp,  about  260°),  the  reduction  of  which  by  stannous 
chloride  and  methyl-alcoholic  hydrogen  chloride  yields  methyl  2  :  5- 
diaminoterephthalate ,  m.  p.  185°,  long,  orange-red  prisms.  This  ester 
exhibits  a  magnificent  orange  fluorescence  in  the  solid  state,  and  forms 
a  dibenzoyl  derivative,  m.  p.  268°  (bluish-green  fluorescence  in  solid 
state  viewed  through  a  blue  screen  ■  violet  to  blue  fluorescence  in 
solution),  acetyl  derivative,  m.  p.  198°,  yellow  needles  (faint  orange- 
yellow  fluorescence  in  solid  state ;  blue  to  green  fluorescence  in 
solution),  diacetyl  derivative,  m.  p.  284°,  pale  yellow  needles  (faint 
yellow  fluorescence  in  solid  state  :  violet  to  blue  fluorescence  in 
solution),  and  benzoylacetyl  derivative,  m.  p.  248°,  pale  yellow  crystals. 
Methyl  5 -amino-2-hydroxy terephthalate,  m.  p.  144°,  obtained  by  the 
electrolytic  reduction  of  methyl  nitroterephthalate  in  sulphuric  acid  and 
subsequent  esterification,  forms  deep  yellow  crystals,  which  exhibit  a 
faint  yellow  fluorescence  behind  a  blue  screen,  and  yields  bluish- 
green  to  yellowish-green  fluorescent  solutions. 
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2  :  6-Diamino-jp-toluicacid,  which  is  obtained  free  from  any  isomeride 
by  the  reduction  of  2  : 6-dinitro-/?-toluic  acid  by  tin  and  concentrated 
hydrochloric  acid,  forms  a  methyl  ester,  m.  p.  129°,  brown  crystals, 
which  exhibits  peculiar  fluorescent  phenomena  on  account  of  the 
orientation  of  the  amino-  and  the  carbomethoxy-groups.  Solutions  of 
the  ester  in  alcohol,  acetic  acid,  petroleum,  ether,  or  benzene  are  non- 
fluorescent.  By  treating  its  alcoholic  solution  with  a  little  mineral 
acid,  an  intense  violet-blue  fluorescence  is  produced,  which  disappears 
by  the  addition  of  an  excess  of  acid. 

2  :  %-Diacetylaminop-toluic  acid ,  m.  p.  above  280°,  colourless  needles, 
dissolved  in  water  containing  sodium  carbonate,  is  treated  with 
magnesium  sulphate  and  then  heated  with  potassium  permanganate. 
The  resulting  2  :  Q-diacetylaminoterephthalic  acid,  m.  p.  above  280°, 
yields  by  boiling  with  methyl  alcoholic  hydrogen  chloride,  methyl  2  :  6- 
diaminoterephthalate,  C6H2(NH2)2(C02Me)2,  m.  p.  162°,  yellow  crystals, 
solutions  of  which  exhibit  intense  violet  to  green  fluorescence.  Its 
diacetyl  derivative,  m.  p.  204°,  shows  a  faint  blue  fluorescence  in  the 
solid  state  and  forms  violet  to  blue  fluorescent  solutions.  The  dibenzoyl 
derivative,  m.  p.  248°,  fluoresces  greenish-white  in  the  solid  state  and 
violet  in  solution. 

Methyl  aminoterephthalate  reacts  abnormally  in  some  respects.  It 
does  not  react  with  benzaldehyde,  and  only  very  slowly  with  phenyl- 
thiocarbimide,  yielding  the  thiocarbanilino- derivative, 
NHPh-CS-NH-C6H3(C02Me)2, 

m.  p.  211°,  which  is  not  fluorescent  in  solution.  By  treating  its 
diazotised  solution  with  alkaline  /J-uaphthol,  methyl  2 (d-naphtholazo- 
terephthalate,  C{iH3(CO2Me)2’N2,C10Hf)*OH,  red  needles,  is  obtained, 
which  is  not  fluorescent. 

By  heating  with  methyl  sulphate  on  the  water-bath,  methyl  amino¬ 
terephthalate  yields  a  mixture  of  methyl  dimethylaminoterephthalate, 
m.  p.  70-5°  ( Wegscheider  and  Black  give  66 — 68°:  this  vol.,  i,  263), 
aud  methyl  methylaminoterephthalate,  m.  p.  93°  (not  89 — 90°  :  loc. 
cit.),  which  is  separated  by  converting  the  latter  into  its  nitroso- 
compound,  m.  p.  80°.  O.  S. 


Phenolphthalein  and  its  Colourless  Salts.  III.  Prepara¬ 
tion  of  Monobasic  Phenolphthalates.  Philip  A.  Kober,  J. 
Theodore  Marshall,  and  E.  N.  Bosenfeld  ( J .  Amer .  Chem.  Soc., 
1912,  34,  1424—1433.  Compare  Abstr.,  1911,  i,  300,  984).— The 
dynamics  of  phenolphthalein  reactions  are  discussed,  and  the  conclusion 
is  drawn  that  in  ordinary  phenolphthalein  the  quinonoid  dibasic  salt  is 
essentially  primary  and  the  carbinol  form  secondary. 

Potassium  phenolphthalate, 


C02K,C6H4'^q<^C6H4'0H  jj  o  q  pj  .qjj 

may  be  prepared  by  passing  carbon  dioxide  into  a  solution  of  the 
tripotassium  salt  in  absolute  alcohol,  filtering  the  product,  and  pre¬ 
cipitating  with  dry  ether.  The  corresponding  sodium  salt  can  be 
obtained  in  the  same  manner.  These  monobasic  salts  crystallise  in 
long,  colourless,  hexagonal  prisms  with  truncated  ends,  and  are  slowly 
hydrolysed  by  water  at  the  ordinary  temperature  with  the  develop- 
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ment  of  colour  and  the  separation  of  phenolphthalein.  When  the 
salts  are  crystallised  from  acetone,  the  alcohol  of  crystallisation  is 
wholly,  or  in  part,  replaced  by  the  former  solvent.  E.  G. 


Crystallographic  Study  of  3:4:  5-Trimethoxyphthalic 
Acid.  Aristide  Rosati  (Atti  K.  Accad.  Lincei,  1912,  [v],  21,  ii, 
358 — 359). — This  acid  of  in.  p.  174°  (decomp.)  (compare  Bargellini 
and  Molina,  this  vol.,  i,  773)  crystallises  in  the  pinacoidal  class  of  the 
triclinic  system  [a:b:c  =  0-3728  : 1  :  02994,  a  77°4',  ft  111°32', 
y  134°40'].  R.  Y.  S. 


Ketoaldehydes.  Mercaptala  of  Benzoyl-  and  Thienoyl- 

acetaldehyde.  C.  Kelber  and  A.  Schwarz  ( Ber .,  1912,  45, 

2484 — 2489). — The  ethylene  mercaptal  of  benzoylacetaldehyde, 

q.rrnr 

OOPh-CH2-CH<S(!,H2, 

prepared  by  condensing  the  components  in  presence  of  hydrogen 
chloride,  crystallises  in  thin,  colourless  platelets,  m.  p.  80°,  which 
become  brown  on  exposure  to  light. 

Benzoylacetaldehyde  ethyl  mercaptal,  COPh-CH2,CH(SEt)2,  crystallises 
in  thin,  colourless  needles,  m.  p.  46 — 47°. 


obtained  by  con- 


CH-CH 

Thienoylacetaldehyde,  CH<^ _ JJ-CO-CH  -CHO’ 

densing  thienyl  methyl  ketone  and  ethyl  formate  by  means  of  sodium 
ethoxide,  is  a  viscid,  yellow  oil.  The  sodium  salt,  which  is  stable  when 
dry,  gives  a  deep  red  coloration  with  ferric  chloride.  In  aqueous 
solution  it  gives  precipitates  with  calcium,  strontium,  and  magnesium 
chlorides,  and  also  with  mercuric  chloride.  The  mono-oxime 
crystallises  in  flat  tablets  of  silvery  lustre,  in.  p.  106 — 107°.  In 
solution  a  yellow  coloration  is  obtained  with  ferric  chloride,  which 
is  changed  to  blue  on  adding  sodium  acetate. 

Thienoylacetaldehyde  ethylene  mercaptal, 

SCH-Cfl 


CH< 


S— 


-C-CO-CH. 


JS'CET, 

•CH<S.  i  , 


crystallises  in  stunted  crystals,  m.  p.  98 — 99°. 

When  thienoylacetaldehyde  is  left  overnight,  it  condenses  to 
tnthienoylbenzene ,  C6H3(CO'C4H3S)3,  the  oil  becoming  converted  into 
a  reddish-yellow  mass.  The  purified  crystals  form  flat  needles, 
m.  p.  212—213°.  E.  F.  A. 


Reduction  of  A“ -Ketones  and  Formation  of  Indene  Deriv¬ 
atives.  Johannes  Thiele  and  P.  Ruggli  ( Annalen ,  1912,393,  61 — 80). 
— By  reducing  unsaturated  ketones  of  the  type  CHRICH'COR'  with 
zinc  dust  and  a  mixture  of  acetic  anhydride,  acetic  acid,  and  con¬ 
centrated  sulphuric  acid,  the  authors  have  obtained  evidence  of  the 
intermediate  production  of  compounds  of  the  type  CHgR’CHICR'-OH. 

Phenyl  styryl  ketone,  anisylideneacetophenone,  and  benzylidene- 
deoxy benzoin  have  been  examined.  The  usual  reducing  agents  convert 
these  normally  into  the  saturated  ketones,  but  with  the  preceding 
mixture  at  or  below  0°  the  following  results  have  been  obtained. 
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Phenyl  styryl  ketone  yields  a  brown  mass,  from  which  have  been 
isolated  a  little  aS-dibenzoyl-/3y-diphenylbutane  and  a  substance, 
Cg0H24O,  m.  p.  168 — 169°,  yellow  powder,  which  is  probably  2-benzoyl- 
1:3:  i-triphenyl-A}-cyc\opentene,  produced  from  the  former  by  loss  of 
water.  By  treatment  with  the  preceding  reduciug  mixture,  benzyl- 
idenedeoxybenzoin  yields  a  mixture  of  substances.  The  same  mixture 
is  also  obtained  in  the  absence  of  zinc  dust,  so  that  the  reaction  is  one 
of  addition  of  acetic  acid  (or  anhydride),  not  of  hydrogen.  By  a 
tedious  fractional  crystallisation  from  glacial  acetic  acid,  three  substances 
have  been  isolated  from  the  mixture.  Two  of  these,  C23H1802,  m.  p. 
170 — 172°,  and  C23H20O3,  m.  p.  sharply  between  140°  and  171° 
(decomp.),  according  to  the  conditions  of  heating,  are  substances  of 
unknown  constitution,  but  the  third,  C23H1802,  m.  p.  166 — 167°,  is 

l-acetoxy-2  :  3-diphenylindene,  06H1<C^^^^^?^^QPh.  This  substance 

is  produced  as  the  result  of  the  intermediate  formation  of 
OAc-CHPh-CPhiCPh-OH, 

not  OAc'CHPh’CHPh'COPh,  from  benzylidenedeoxybenzoin  and 
acetic  acid,  because  the  second  substance,  acetoxybenzyldeoxybenzoin, 
m.  p.  127'5 — 128'5°,  colourless  prisms,  obtained  from  bromobenzyl- 
deoxybenzoin  and  silver  acetate,  is  not  converted  into  an  indene 
derivative  by  concentrated  sulphuric;  acid  either  alone  or  mixed  with 
acetic  acid  and  acetic  anhydride.  Bromobenzyldeoxybenzoin, 
CHPhBr-CHPhBz, 

m.  p.  158°  (decomp.),  colourless  needles,  is  obtained  by  treating  a  cold 
solution  of  benzylidenedeoxybenzoin  in  acetyl  bromide  with  a  little 
concentrated  sulphuric  acid  ;  its  constitution  follows  from  the  fact 
that  it  is  reconverted  into  benzylidenedeoxybenzoin  by  boiling 
pyridine. 

By  treatment  with  hydrogen  bromide  in  glacial  acetic  acid  at  100°, 
l-acetoxy-2  :  3-diphenylindene  is  converted  into  \-bromo-2  \3-diphenyl- 

indene,  C6H4<^_  ^Cp^^CPh,  decomp.  158°,  yellow  crystals,  from 

which  the  acetate  is  regenerated  by  silver  acetate. 

By  reduction  with  zinc  dust  and  glacial  acetic  acid  at  50 — 80°, 
l-bromo-2  :  3-diphenylindene  yields  2 -.3-diphenylindene,  m.  p.  108 — 109°, 
almost  colourless  prisms,  which  develops  an  intense  dark  green  colora¬ 
tion  with  concentrated  sulphuric  acid  and  forms  an  o&’imirto-compound, 

C6H4<C^^Q^^CPh,  m.  p.  253 — 255°  (decomp.),  yellowish-brown 

prisms,  by  treatment  with  amyl  nitrite  and  alcoholic  sodium  ethoxide ; 
the  same  substance  is  obtained  from  diphenylindone  and  hydroxyl- 
amine,  and  yields  diphenylindone  by  treatment  with  hydrogen  bromide 
in  glacial  acetic  acid  containing  a  little  copper  oxide.  C.  S. 

Constitution  of  Phenyl-o-nitroindone  [4  -  Nitro- 2- phenyl- 
indone]  and  of  its  Ozonide.  Marussia  Bakunin  and  T.  Angri- 
sani  {Bend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1912,  [iii],  18,  213 — 222. 
Compare  Bakunin,  this  vol.,  i,  344). — The  ozonisation  of  the  nitro- 
pheny Undone  in  chloroform  solution  has  been  repeated  with  ozonised 
oxygen  (7%).  The  ozonide  of  m.  p.  157 — 158°  previously  mentioned 
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was  obtained,  together  with  benzoic  acid  and  ethyl  3-nitro-2-aldehydo- 
benzoate,  m.  p.  133°.  The  two  last-named  substances  are  also  obtained 
when  the  ozonide  is  subjected  to  prolonged  boiling  with  water,  alcohol 
or  sodium  carbonate,  and  this  confirms  the  constitution  previously 
assigned  to  it.  The  formation  of  this  ozonide  confirms  the  presence  of 
a  double  linking  in  the  phenylnitroindone.  It.  Y.  S. 

Synthesis  of  Meta-bicyolic  Systems.  Synthesis  of  a 
Demethylated  Pinone.  Otto  Stark  ( Ber .,  1912,  45,  2369 — 2374). 
— cycloH.ex.e~ne- 1  :  3-dicarboxylic  acid  is  readily  obtained  in  quantity  by 
reducing  isophthalic  acid  with  sodium  amalgam  by  Baeyer  and  Yilliger’s 
method  to  the  tetrahydro-acid,  and  then  treating  an  aqueous  solution 
of  this  easily  soluble  acid  with  hydrogen  and  colloidal  palladium  as  in 
the  Paal-Skita  process.  From  the  product,  the  cis-anhydride  is 
obtained  by  meansof  acetyl  chloride, and  converted  into  calcium  cis-cyclo- 
hexenedicar  boxy  late.  By  distillation  in  a  current  of  carbon  dioxide, 
the  finely  powdered  salt  yields  a  liquid,  the  fraction,  b.  p.  60 — 100°/ 
18  mm.,  of  which  contains  a  ketone,  C7H10O,  b.  p.  157 — 158°  (decomp.) 
or  60 — 70°/18  mm.,  I)20  0'9322,  rt“  14731  ( semicarbazone ,  m.  p. 
179 — 180°),  which  provisionally  receives  the  formula  : 

/CH2-C1Ix-  . 

ch2<  >ch2  00 

\CH2-CH/ _ J 

on  account  of  its  exalted  molecular  refraction.  The  ketone  is  attacked 
substitutively  by  bromine,  and  is  not  stable  to  alkaline  potassium 
permanganate.  C.  S. 

Alkylation  of  Benzoylacetone  and  Desmotropy  of  Methyl- 
and  Ethyl-benzoylacetone.  Walter  Dieckmann  (Ber.,  1912,  45, 
2685 — 2689). — Previous  attempts  to  alkylate  benzoylacetone  have  led 
to  the  isolation  of  the  decomposition  products  of  the  alkyl  derivatives 
(Claisen  and  Lowman,  Abstr.,  1888,  692  ;  Auwers,  this  vol.,  i,  486). 
The  author  shows  that  the  methyl  and  ethyl  derivatives  may  be 
readily  prepared  by  use  of  the  corresponding  alkyl  iodides  if  excess  of 
sodium  alkoxide  is  carefully  avoided. 

Melhylbenzoylacetone  (a-phenyl-fi-methylbutane-ay-dione), 
COPh-CHMe-OOMe, 

b.  p.  150 — 152°/20  mm.,  is  an  almost  colourless  liquid,  which  does 
not  solidify  in  a  freezing  mixture.  Ferric  chloride  imparts  a  blue 
coloration  to  its  solution  in  alcohol,  which  becomes  more  intense  on 
standing.  The  freshly  prepared  alcoholic  solution  contains  6'4%  of  the 
substance  in  the  enolic  form,  whilst  a  1 %  solution  in  alcohol,  after 
establishment  of  equilibrium,  has  9%  of  the  substance  in  this  state,  a 
similar  solution  in  hexane  having  11%.  Addition  of  copper  acetate  to 
an  alcoholic  solution  of  methylbenzoylacetone  causes  the  gradual 
precipitation  of  a  green,  crystalline  copper  salt,  (C11H1102)2Cu,  m.  p.  230° 

y- Benzoyl- AP-buten-fi-ol,  COPh*CMe.’OMe'OH,  m.  p.  45 — 50°,  is  formed 
by  the  cautious  acidification  of  a  methyl-alcoholic  solution  of  sodio- 
methylbenzoylacetone.  When  freshly  prepared  it  contains  97% 
of  the  enolic  form,  gives  an  immediate  precipitate  with  copper  acetate, 
and  an  intense  blue  coloration  with  ferric  chloride.  It  gradually 
passes  into  the  oily  equilibrium  mixture,  the  velocity  of  change  being 
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greatly  increased  by  addition  of  traces  of  alkaline  reagents,  such  as 
piperidine. 

Ethylbenzoylacetone  ( a-phenyl-fi-ethylbutanedione ),  b.  p.  155 — 157°/ 
20  mm.,  strongly  resembles  the  above  methyl  compound.  In  the  free 
state,  about  3%  of  the  enolic  modification  is  present,  whilst  in  1%  solution 
in  ethyl  alcohol  or  hexane,  the  corresponding  figures  are  7%  and  9 %  re¬ 
spectively.  The  copper  salt,  (C12H1302)2Cu,  is  a  microcrystalline,  greyish- 
green  powder,  in.  p.  220°. 

y-Benzoyl-AP-penten-/3-ol  has  m.  p.  32°.  H.  W. 


Keto-enolic  Isomerism  of  Indandione  and  Oxindone  Deriv¬ 
atives.  Arthur  Hantzsch  (Annalen,  1912,  392,  286 — 301.  Compare 
following  abstracts). — Colourless,  or  at  most  yellowish,  diketones  of  the 
type  of  2-alkylindandiones  form  intensely  coloured  metallic  derivatives, 


_ QO _ 

which  are  formulated  as  oxindone  derivatives,  CgHj'C^Qj^^CR, 


C=0. 


possibly  C6H4<^  ^>CR  '~>M.  A  chemical  proof  of  enolisation  during 

^C— CK 

salt-formation  is  afforded  by  the  facts  of  (i)  the  occasional  isolation  of 
coloured,  labile-free  enols  (oxindones)  and  also  of  the  colourless  or 
yellowish,  isomeric  ketones  (indandiones),  and  (ii)  the  occasional 
existence  of  coloured  0 -ethers  (oxindone  ethers)  together  with  the 
colourless,  isomeric  alkylindandiones.  An  optical  proof  of  the  enolisa¬ 
tion  during  salt-formation  is  furnished  by  the  spectrometric  method. 
The  absorption  spectra  of  the  constitutively  unchangeable  2  :  2-dialkyl- 
indandiones  exhibit  only  general  absorption,  which  is  affected  only 
slightly  by  the  nature  of  the  solvent  or  of  the  substituents.  The 
enolic  salts  and  ethers  of  2-alkylindandiones  show  strong  selective 
absorption,  independent  of  the  nature  of  the  solvent. 

Enolisible  indandiones  are,  like  ethyl  acetoacetate,  extraordinarily 
optically  variable  according  to  the  nature  of  the  solvent  and  of  the 
substituent.  Thus  2-phenylindandione  is  colourless  in  ether  and 
chloroform,  but  forms  orange-red  solutions  in  alcohols  and  deep  red 
solutions  in  alkalis ;  the  colourless  solutions  show  only  general 
absorption,  whilst  the  coloured  solutions  exhibit  selective  absorption 
which  is  stronger  the  more  intense  is  the  colour.  The  coloured 
solutions  are  equilibrium  mixtures  of  the  keto-  and  the  enolic 
modifications.  Corresponding  with  this,  it  is  found  that  2-phenyi- 
indandione  has  a  variable  molecular  refraction  in  different  solvents, 
and  exhibits  an  abnormally  high  exaltation  during  salt-formation. 

The  reasons  for  ascribing  constitutions  containing  the  6-ring, 


•CR< 


C-0 

c:o 


^>M,  to  the  metallic  oxindone  derivatives  are,  in  the  main, 


similar  to  those  quoted  in  the  case  of  conjugated  aci-nitro-compounds 
(Hantzsch  and  Voigt,  this  vol.,  i,  151). 

Two  classes  of  coloured,  metallic  oxindone  derivatives  have  been 
obtained.  Metallic  derivatives  of  2-alkyl-  or  aryl-oxindones  are  red, 
and  exhibit  pronounced  selective  absorption  with  persistent  bands. 
Metallic  derivatives  of  oxindones  containing  a  carbonyl  group  in 
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the  side-chain,  for  example,  2-aeetyloxindone,  are  yellow,  and  exhibit 
feebler  selective  absorption  and  shallow  bands.  Both  classes  of  salts 
are  conjugated  oxindone  derivatives,  but  contain  different  6-rings ; 
the  red  salts  contain  that  given  above,  whilst  the  yellow  salts  are 
.  ,  ,  ,  CO—  OCR.  ^ 

formulated  thus:  £  H  Jj.OM>0.  a  s. 


Simple  Indandione  and  Oxindone  Derivatives.  Arthur 
Hantzsch  and  Fritz  Gajewski  ( Annalen ,  1912,  392,  302 — 318). — The 
following  constitutively  unchangeable  indandiones  have  been  prepared. 

QO 

. 2-Chloro-2-methylindandione ,  C6H4<  \QQ^CClMe,  m.  p.  79°,  colourless 

leaflets,  from  chlorine  and  aqueous  sodiomethyloxindone ;  2 -iodo- 
2-methylindandione,  m.  p.  125°,  pale  yellow  needles  decomposed  by 
light,  prepared  in  a  similar  manner ;  2-benzoyl -2-methylindandione, 
m.  p.  127 — 128°,  colourless  crystals,  from  sodiomethyloxindone  and 
benzoyl  chloride  in  chloroform  on  the  water-bath.  The  ketonic  nature 
of  the  last  substance  is  shown,  not  only  by  its  general  absorption,  but 
also  by  its  behaviour  with  alkalis,  whereby  a  complex  decomposition 
ensues,  not  a  simple  formation  of  benzoic  acid  and  an  oxindone 
derivative  as  in  the  case  of  pbenyloxindone  benzoate.  2-Phenyl - 
indandione  and  its  chloro-  and  bromo-derivatives,  which  have 
been  described  as  yellow,  are  obtained  in  colourless  crystals  from 
benzene. 


All  conjugated  oxindone  salts,  CflHA  i  >CR,  where  R  is  an 

XC(OM)^ 

alkyl  or  aryl  group,  are  deep  red,  never  yellow ;  by  interaction  with 
alkyl  haloids,  they  yield,  not  coloured  0-ethers  (compare  following 
abstract),  but  disubstituted  indandiones.  However,  2-phenyloxindone 
salts  and  benzoyl  chloride  yield  2-phenyloxindone  benzoate , 

C6H4<C(OBz)^CPh> 

an  orange-red  substance  which  yields  benzoic  acid  and  the  potassium 
derivative  of  2-phenyloxindone  by  hydrolysis  with  alcoholic  potassium 
hydroxide.  Ethyl  oxindonecarboxylates  (so-called  ethyl  diketo- 

/CO\  /OEt 

hydrindenecarboxylates),  C6H4< 


M>— OH^O 


,COn 


06h4< 


-c:c-<f 


OEt 


readily  with 
The  sodium, 


'"—0=0  H--0 

are  intensely  yellow,  and,  as  enolic  substances,  react 
bromine.  Their  metallic  derivatives  are  always  yellow. 
potassium,  rubidium ,  caesium,  ammonium,  lithium,  barium,  strontium, 
calcium ,  and  silver  derivatives  of  the  preceding  ester  are  described. 
The  last  derivative  and  methyl  iodide  at  0°  yield  ethyl  3-methoxyindone- 

/ C°\ 

2 -carboxylate,  C6H4\^  ^OCO’OEt,  m.  p.  38 — 41°,  yellow  crystals, 


-e 


-OMe 
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together  with  the  stable,  colourless,  isomeric  ethyl  2-methylindandione- 
2-earboxylate.  The  former  is  not  changed  to  the  latter  by  heating, 
but  yields  indandione  at  100°.  The  preceding  silver  salt  and  benzoyl 
chloride  in  boiling  benzene  yield  ethyl  3-benzoyloxindone-2-carboxylate, 

0«H.<C(OB^>G-C0^Et’  m.  p.  146 — 148°,  orange  crystals,  which 

yields  benzoic  acid  and  indandione  by  warming  with  sodium  hydroxide. 

Ethyl  sodio-oxindone-2-carboxylate  and  aqueous  mercuric  chloride 
yield  ethyl  indandione-2-carboxylate-2-mercurichloride, 

C6H<<c[J>>C;002Et)-HgCl, 

m.  p.  240 — 245°,  colourless  prisms. 

2-Acetylindaudione,  which  is  best  obtained  by  condensing  together 
ethyl  phthalate  and  acetone  by  means  of  sodium,  is  faintly  yellow, 
and  exhibits  practically  only  general  absorption  in  indifferent  solvents. 
In  the  solid  state,  therefore,  it  is  a  triketone.  However,  in  aqueous- 
alcoholic  solution  it  is  yellow,  instantly  decolorises  bromine,  and 
exhibits  strong  absorption  ;  in  this  solvent,  therefore,  it  is  partly 

/C°\ 

enolised.  The  metallic  derivatives,  C6H4\^  ^OCOMe,  are  yellow, 

i— — OM 

and  are  not  hydrolysed  by  alkalis ;  the  sodium,  potassium,  rubidium, 
caesium,  lithium, calcium, strontium,  barium,  silver,  and  thallium  salts  are 


described. 


The  mercurichloride,  C6H4<CQQ^>CAc,HgCl,  is  colourless 


and  microcrystalline. 

Optically,  real  indandiones  differ  from  the  enolised  oxindone 
derivatives  by  exhibiting  general  instead  of  selective  absorption. 

The  molecular  refraction,  M^0,  of  the  constitutively  unchangeable 
2-phenyl-2-methylindandione  is  70-40  and  70-90  in  benzene  and 
acetone  respectively,  whereas  2-phenylindandione,  which  is  enolisible, 
has  the  values  65  25  and  67*42  respectively  in  the  same  two  solvents  ; 
the  exalted  molecular  refraction  of  2-phenylindandione  in  acetone  is  a 
sign  that  the  substance  has  partly  enolised  to  the  phenyloxindone 
in  this  solvent.  A  still  greater  exaltation  is  shown  by  the  sodium 
derivative  in  acetone.  C.  S. 


Bisindandione  and  Bisoxindone  Derivatives.  Arthur 
Hantzsch  and  Joseph  Lister  [Annalen,  1912,  392,  319 — 322). — 

Corresponding  with  the  structure,  C6H4<^^q^>CH,CH<Cq^>C(.H4, 

ascribed  to  it  by  Gabriel  and  Leupold,  bisindandione  is  colourless,  and 
exhibits  general  absorption.  There  also  exists,  however,  the  isomeric 

/-CO-v  /'C(Ofl)\ 

enolic  modification,  bisoxindone,  CgH4\  ;  2G'C\.  i  /C6H4, 

XC(OH)^  —  co- 

which  is  brown,  and  exhibits  selective  absorption.  Coloured  metallic 
derivatives  of  the  latter  are  known.  Mono-substituted  bisindandiones, 

C6H4<^^q^>CR*CH<^qq^>C6H4,  are  colourless,  and  these  have  the 

3  o  2 
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ketonic  structure ;  they  are  enolised  by  alkalis,  and  thus  yield 
metallic  indandioneoxindone  derivatives, 

o6h4<co>cr-c<~^>c6h4. 

Dimethylbisindandione,  C6H4<^^Q^>CMe*CMe<^^Q^>C6H4,  which  is 

best  prepared  from  the  thallium  salt  and  methyl  iodide  at  100°,  is 
colourless  and  exhibits  general  absorption. 

Bisindandione  forms  a  reddish-brown  thallium  derivative,  dark  red 
barium  and  calcium  derivatives,  and  a  blue  lead  derivative.  The 
mercury  derivative  is  colourless,  and  therefore  has  the  ketonic 
structure ;  by  acidifying  its  solution  in  acetone,  it  yields  the  brown 
bisoxindone,  not  the  colourless  bisindandione.  C.  S. 

Bindone  and  aci-Bindone  Derivatives.  Arthur  Hantzsch  and 
J.  Zortman  ( Annalen ,  1912,  392,  322 — 327). — The  authors  prefer 

the  formula  C(iH4<^>CH-C<^_>CO  to  Hoyer’s  formula, 

C6H4<^>C:C<^  /’'CO,  of  bindone  (anhydroindandione),  because 

the  former  expresses  clearly  the  great  chemical  analogy  between 
bindone  and  enolisible  indandiones  containing  the  group 

•CO-CHR-CCK 

A  complete  optical  comparison  is  possible  between  bindone,  its 
metallic  derivatives,  and  its  isomeric  alkyl  derivatives,  because  both 
forms  of  the  latter,  namely,  the  red  O-ethers  and  the  hitherto  unknown 
yellow  (7-ethers,  are  stable.  Like  2-phenylindandione,  bindone  can 
be  obtained  in  the  form  of  a  dark  violet,  amorphous  aci -bindone  by 
acidifying  its  violet  salt  solutions  in  the  cold ;  the  acr-compound, 
however,  changes  very  rapidly  to  ordinary  yellow  bindone.  An 
equilibrium  mixture  of  the  two  forms  must  exist  in  alcoholic  and  in 
aqueous  alcoholic  solutions,  since  yellow  bindone  dissolves  in  these 
solvents  with  a  violet-red  colour.  Of  the  O-ethers  described  by 
Hoyer,  the  methyl  ether  has  m.  p.  213°,  not  196°,  and  the  ethyl 
ether  has  m.  p.  164 — 165°,  not  159°.  The  benzoyl  derivative,  m.  p. 
211 — 214°,  is  a  dark  red  substance.  Solutions  of  these  three 
compounds  are  converted  by  alcoholic  potassium  hydroxide  into  violet 
solutions  of  the  aci-bindone  salt. 

Q-Methylbindone ,  C6H4<^>CH-C<j^  >CO,  m.  p.  174°,  yellow 

crystals,  is  obtained  by  heating  bindone  with  methyl  iodide  and  methyl 
alcoholic  sodium  methoxide  for  many  hours  ;  its  alkaline  solution  is 
red,  like  those  of  the  aci-bindone  ethers. 

The  absorption  spectrum  of  bindone  shows  a  band  in  the  ultra¬ 
violet.  aci-Bindone  salts  and  ethers  are  optically  very  similar,  and 
show  selective  absorption  in  the  visible  region  of  the  spectrum. 

C.  S. 

Tris-  and  Hydroxytris-indandiones.  Arthur  Hantzsch  and 
Waldemar  Fischer  ( Annalen ,  1912,392,  328 — 347). — The  form u  a 
of  trisindandione  stated  by  Liebermann  and  Flatow  does  not  sat 
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faetorily  explain  why  only  a  hydroxytrisindandione  is  obtained  by 
oxidation.  Moreover,  trisindandione  is  easily  converted  by  aqueous 
alkalis  in  the  absence  of  air  into  two  colourless  carboxylic  acids,  from 
the  alcoholic  solution  of  which  are  obtained  the  alcoholate ,  in.  p. 
85 — 87°,  of  indandionebisacetopkenone-oo' -dicarboxylic  acid , 

C6H4<^>C(CH2-C0-C6H4-C02H)2,Et0H 

(the  acid  itself  has  m.  p.  145 — 147°),  and  bisindandioneacetophenone- 

o-carboxylic  acid,  C6H4<^q>C(CH2*C0-C6H4-C02H)<^>C6H4, 

m.  p.  178°,  colourless  needles.  A  solution  of  these  two  acids  reddens  in 
the  air  and  then  contains  hydroxytrisindandione.  A  solution  of  the  two 
acids  in  concentrated  sulphuric  acid  yields  trisindandione  by  dilution 
with  water. 

Liebermann  and  Flatow’s  formula,  however,  explains  satisfactorily 
the  following  behaviour  of  trisindandione  and  its  derivatives. 

Pure  sodium  and  potassium  derivatives  of  trisindandione  cannot  bs 
isolated,  because  of  their  rapid  oxidation  to  salts  of  hydroxytris¬ 
indandione.  The  stable,  orange-yellow  di-ammonium  derivative, 

<>o(o<S^4 

however,  is  obtained  by  passing  a  mixture  of  dry  oxygen  and  ammonia 
over  trisindandione. 

The  almost  colourless  modification  of  hydroxytrisindandione  is  the 
ketonic  form.  The  red  aci-compound,  which  is  best  obtained  by 
repeatedly  digesting  the  ketonic  form  with  a  mixture  of  alcohol  and 
acetone,  has  m.  p.  about  190°,  not  218 — 219°  (decomp.),  as  stated  in 
the  literature.  The  two  forms,  real  acid  and  i/r-acid,  cannot  be 
distinguished  by  the  gaseous  ammonia  test,  because  both  yield 
ammonium  salts  with  equal  rapidity.  They  react  differently,  however, 
with  bromine.  The  ketonic  modification  in  glacial  acetic  acid  yields 
p,.  bromohydroxytrisindandione  (an- 

yCBr\QQ^>CgH4  nexed  formula),  m.  p.  182°,  almost 

C6H4<^pr.^>C\  pp  colourless  needles,  whilst  the  aci- 

}  ^C(OH)<^pp^>C6H4  compound  in  carbon  disulphide 


yCBr\gQ^>CgH4  nexed  formula),  m.  p.  182°,  almost 
CgH4<^pp^>C<^  pp  colourless  needles,  whilst  the  aci- 

}  ^C(OH)<^q^>C6H4  compound  in  carbon  disulphide 

yields  hypobromous  acid  and 
bromotrisindandione ,  C27H1306Br,  m.  p.  152°  (decomp.).  Dibromo- 
trisindandione,  C27H1206Br2,  m.  p.  216°,  colourless,  microscopic  prisms, 
is  obtained  from  trisindandione  and  bromine  containing  a  trace  of 
iodine. 


The  dark  red  potassium  derivative,  C27H1307K,  and  di-ammonium 
derivative,  C27H1207(NH4)2,  of  hydroxytrisindandione  are  described. 
Their  constitutions  correspond  with  that  of  aci-hydroxytrisindandione 
itself.  In  water  or  alcohol,  however,  these  salts  form  orange  hydrates 
or  alcoholates,  C27H1307K,2Et0H  and  C27H1207(NH4)2,2Et0H,  in 
which  probably  the  hydroxylated  indandione  ring  has  been  ruptured. 

Siti-Hydroxytrisindandione  diethyl  ether,  C27H1207Et2,  m.  p.  193 — 195°, 
a  red  substance,  can  only  be  prepared  by  treating  the  silver  salt  with 
ethyl  iodide  in  darkness. 

The  absorption  spectra  of  acf-hydroxy trisindandione,  its  potassium 
derivative,  and  its  diethyl  ether  are  identical.  This  furnishes  another 
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proof  of  the  statement  that  colour  and  absorption  are  unchanged  if  the 
constitution  of  an  acid  does  not  alter  during  its  conversion  into  its  salts 
or  esters.  The  absorption  spectra  of  the  dimetallic  derivatives  of 
hydroxytrisindandione  differ  somewhat  from  those  of  the  monometallic 
salts  in  alcohol,  an  explanation  of  which  has  been  given  above. 

C.  S. 

Transformation  of  Pyrogallol  Triacetate.  Gustav  Heller 
and  Otto  Fritsch  ( Ber .,  1912,  45,  2389 — 2392.  Compare  this  vol., 
i,  274). — By  heating  for  two  hours  at  145 — 147°  with  its  own  weight 
of  zinc  chloride,  pyrogallol  triacetate  loses  one  acetyl  group ;  the  other 
two  migrate  into  the  nucleus,  and  gallodiacetophenone  is  produced. 
By  benzoylation  in  pyridine,  the  latter  yields  tribenzoylgallodiaceto- 
phenone,  C31H2208,  m.  p.  189°. 

By  heating  with  zinc  chloride  at  130 — 135°  for  one  hour,  pyrogallol 
triacetate  is  converted  into  g allacetophenone  diacetate,  m.  p.  217  — 219°. 

C.  S. 

Oxidation  of  Anilinoquinones  to  Benzidine  Derivatives. 
Kurt  Brass  {Ber.,  1912,  45,  2529 — 2533). — As  in  an  earlier  investi¬ 
gation  (Pummerer  and  Brass,  Abstr.,  1911,  i,  654)  only  one  molecule 
of  a-naphthaquinone  could  be  made  to  condense  with  benzidine,  the 
author  has  attempted  to  prepare  indirectly  a  substance  which 
structurally  shall  be  the  symmetrical  condensation  product  of  two 
molecules  of  a-naphthaquinone  with  one  molecule  of  benzidine. 

If  2  anilino-a-naphthaquinone  is  oxidised  by  manganese  dioxide  in 
concentrated  sulphuric  acid,  the  resultant  liquid  on  pouring  on  to  ice 
deposits  dark  brown  flocks  of  N  :  is'-bis-anaphthaquinonyl-  2  -  benzidine, 

C1,HsO,'NH'OeE)'C,H1-m-C1,HsOr 

The  structure  attributed  to  this  substance  is  confirmed  by  the  form¬ 
ation  of  benzidine  on  fusion  with  potassium  hydroxide,  and  by  the 
oxidation  of  3-chloro-2-anilino-a-naphthaquinone  in  an  analogous 
manner  to  N  :  W-bis-?>-chloro-a-naphthaquinonyl-2-benzidine, 

c10h4o2ci-nh-c6h4-c6h4-nh-c10h4o2ci, 

red  needles  and  prisms,  m.  p.  325°  (decomp.);  this  substance  dissolves 
in  concentrated  sulphuric  acid  with  an  intense  bluish-violet  colour ; 
it  is  reduced  by  hyposulphite  to  a  yellow  vat,  which  dyes  cotton  a 
fast  reddish-violet ;  on  fusion  with  potassium  hydroxide,  it  yields 
benzidine. 

That  in  the  formation  of  the  above  substances  coupling  occurs  at 
the  para-position  is  indicated  by  the  failure  to  obtain  any  such 
oxidation  product  from  2-/>-toluidino-a-naphthaquinone.  D.  F.  T. 

Preparation  of  Anthracene  Derivatives.  Jacob  Meyer 
(D.R.-P.  247187). — When  ketones  of  the  general  formula  R*COCH3 
(where  It  is  an  aliphatic,  aromatic,  or  mixed  residue)  are  heated  at 
120 — 130°  during  about  an  hour  with  anthraquinone  derivatives  in 
concentrated  sulphuric  acid  solution,  characteristic  fluorescent 
condensation  products  are  formed. 

Anthraquinone  (100  parts)  acetone  (50 — 60  parts)  in  2000  parts 
of  concentrated  sulphuric  acid  furnishes  a  compound ,  orange-yellow 
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crystals,  m.  p.  252°,  which  crystallises  from  xylene  and  dissolves  in 
concentrated  sulphuric  acid  with  a  red  fluorescence  ;  when  the  anthra- 
quinone  is  replaced  by  /5-methyIanthraquinone,  the  product  has  similar 
properties. 

The  compounds  from  acetone  and  a-  or  /3-chloroanthraquinone  are 
crystalline,  orange  powders,  and  decompose  indefinitely  when  heated, 
whilst  a-  and  /?-aminoanthraquinones  yield  orange-red  and  orange- 
yellow  powders  respectively,  the  former  exhibiting  yellowish-brown 
and  the  latter  brick-red  fluorescence  in  concentrated  sulphuric  acid, 
and  are  distinct  from  those  previously  obtained  by  similar  condensations 
in  alkaline  solution. 

A  compound ,  greenish-yellow  needles,  ra.  p.  333°,  is  obtained  from 
anthraquinone  and  acetophenone,  whilst  the  same  with  m-nitroaceto- 
phenone  forms  pale  brown  needles.  F.  M.  G.  M. 

Reduction  of  Some  Hydroxyanthraquinones.  Yasusabro 
Hirose  ( Ber .,  1912,  45,  2474 — 2480). — An  attempt  has  been  made  to 
characterise  more  fully  the  reduction  products  of  some  hydroxyanthra¬ 
quinones,  using,  in  addition  to  the  ordinary  elementary  analysis  and 
determination  of  molecular  weight,  Zerewitinoff’s  method  of  deter¬ 
mining  free  hydroxyl  groups  and  the  method  of  determining  acetic 
acid  in  the  acetyl  derivatives. 

Anthrachrysone  yields  on  reduction  a  product  crystallising  in 
yellowish-white,  microscopic  needles,  m.  p.  245°,  which  corresponds 
with  either  a  penta-acetoxyanthracene  or  a  tetra-acetoxy-anthranol 
or  -anthrone. 

Trimethylanthrachrysone  forms  yellow  needles,  m.  p.  225°,  and  yields 
an  acetyl  derivative,  crystallising  also  in  yellow  needles,  m.  p.  220°. 

Triacetyltrimethyldihydroanthrachrysone,  formed  on  reduction, 
separates  in  pale  yellow  needles,  m.  p.  241° ;  it  is  shown  to  contain 
three  methyl  and  three  acetyl  groups,  and  a  residue,  C^H-^Og. 

Quinalizarin  is  reduced  by  tin,  acetic  and  hydrochloric  acids  to  the 

oxanthranol  stage,  CgH2(OH)2<^^^^^C6H2(OH)2,  the  product 

crystallising  in  orange-yellow  needles,  m.  p.  245°.  The  tetra-acetyl 
derivative  forms  pale  yellow  needles,  m.  p.  215°,  which  exhibit  a 
blue  fluorescence  in  solution.  On  repetition,  the  tetra-  or  penta-acetyl 
derivative  of  a  compound  with  an  oxygen  atom  less  is  obtained. 

Anthrarufin  is  reduced  to  the  hydrant  hone  stage, 


oh-c6hs<“  >c„h3-oh. 

Using  acetic  anhydride,  sodium  acetate,  and  zinc  dust  to  effect 
reduction,  a  triacetylated  anthranol  of  anthrarufin  is  obtained  in 
colourless  needles,  m.  p.  248 — 255°. 

When  diacetylanthrarufin  is  reduced,  the  process  stops  at  the 


U(OH) . 

dianthranol  stage,  OAc’CgHg^^Q^^^CgHg’OAc ;  the  product 


forms  almost  colourless  platelets,  m.  p.  265 — 270°,  which  fluoresce 


strongly  in  solution. 

Chrysazin  is  reduced  to  the  anthranol  stage, 

p  rr _ 

OH*06H3<(!,(Ojj)>C6H3*OH, 
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the  compound  crystallising  in  yellow  plates,  m.  p.  180°.  Using  acetic 
anhydride,  the  same  product  is  obtained  from  chrysazin  or  its 


.OO- 


diacetyl  derivative,  namely  :  OAc'C6H3<^~~  ^>C6H3*OAc,  m.  p. 

CH(Oxi) 

188—190°.  E.  F.  A. 


Metallic  Salt  Precipitates  of  Dyes  Containing  Hydroxyl 
Groups.  P.  Bruno  Guggiari  ( Ber .,  1912,  45,  2442 — 2447). — The 
composition  of  the  metallic  salt  precipitates  obtained  with  alizarin, 
/3-nitroalizarin,  quinizarin,  naphthazarin,  carminic  acid,  and  anthra- 
gallol  has  been  determined.  The  tendency  is  to  form  the  normal 
salt,  that  is,  that  in  which  the  acid  groups  of  the  dye  are  completely 
saturated  by  the  basic  groups  of  the  metallic  hydroxide.  Difficulties 
are  introduced  by  the  retention  of  impurities  in  the  flocculent 
precipitates. 

The  quinizarin  precipitates  have  the  same  composition  as  tho^e 
given  by  alizarin,  but  the  former  are  much  more  sensitive  towards 
weak  acids,  a  few  drops  of  acetic  acid  preventing  precipitation. 

E.  F.  A. 


Preparation  of  Anthraquinone  Derivatives  Containing 
Sulphur.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  247412). — 
Mercaptans  of  the  anthraquinone  series  have  been  previously  prepared 
from  rhodanthraquinones,  chloroanthraquinones,  or  anthraquinone- 
sulphonic  derivatives.  It  is  now  found  that  they  can  be  readily 
obtained  in  satisfactory  yield  from  halogenated  o-benzoyl benzoic  acids 
or  from  diazo-o-benzoylbenzoic  acids  by  condensation  and  subsequent 
reduction. 

Sodium  4'-chloro-o-beuzoylbenzoate  (225  parts)  is  heated  (with 
continual  stirring)  at  170°  during  four  hours  with  a  solution  of 
sodium  hydrogen  sulphide  (134  parts  NaSH),  and  the  i'-thiol-o-benzoyl- 
benzoic  acid,  after  purification  by  several  solutions  in  alkali,  isolated 

as  a  pale  yellow  or  colour- 
UOv  less  powder  ;  this  acid  when 

oxidised  in  alkaline  solution 
furnishes  o  -benzoylbenzoic 

acid  4' -disulphide  (annexed 
formula)  as  a  pale  yellow 
powder.  When  the  foregoing  disulphide  is  heated  at  150°  during  one 
and  a-half  hours  with  10  parts  of  concentrated  sulphuric  acid,  con¬ 
densation  occurs,  yielding  anthraquinone-2  :  2'-disulphide,  and  this  when 
boiled  with  aqueous  alkaline  sodium  sulphide  furnishes  /3-thiolanthra- 
quinone  (Abstr.,  1909,  i,  496).  F.  M.  G.  M. 


/\/C0\/\ 


\/ 


co2h 


co2h 


Autoxidation  of  Phenanthraquinone  in  the  Presence  of 
Aromatic  Hydrocarbons.  Alfred  Beneath  and  Alexander  von 
Meyer  {Ber.,  1912,  45,  2707 — 2708.  Compare  Klinger,  Abstr.,  1911, 
i,  633). — When  phenanthraquinone  suspended  in  toluene,  or  o-,  m-,  or 
jp-xylene,  is  exposed  to  the  action  of  light,  diphenic  acid  is  obtained, 
together  with  benzoic  acid  or  the  corresponding  toluic  acid. 
No  phthalic  acid  could  be  detected.  Oxidation  occurs  most  rapidly 
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with  the  methyl  derivatives  of  benzene,  more  slowly  with  ethylbenzene, 
still  more  slowly  with  cumene,  whilst  no  oxidation  could  be  detected  in 
the  presence  of  benzene.  Aldehydes  appear  to  be  formed  in  small 
amount  during  the  reactions. 

Since  phenanthraquinone  does  not  appear  to  undergo  change  when 
exposed  to  the  action  of  air  and  water,  the  authors  are  led  to  the  con¬ 
clusion  that  the  hydrocarbons  unite  with  phenanthraquinone,  and  that 
the  quinol  ethers  so  obtained  suffer  oxidation.  H.  W. 

[Preparation  of  Phenanthrene  Derivatives  Containing 
Sulphur.]  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  247415), — 
When  nitrophenanthraquinones  or  their  derivatives  are  heated  with 
sulphur  and  an  alkali  sulphide,  either  with  or  without  a  diluting 
agent,  they  yield  compounds  which  dye  vegetable  fibre  a  fast  yellow 
to  brown  tone. 

One  hundred  parts  of  2  :  7-dinitrophenanthraquinone,  m.  p.  300° 
(Abstr.,  1902,  i,  797  ;  1904,  i,  70),  was  heated  at  180 — 220°  with 
sulphur  (200  parts),  sodium  sulphide  crystals  (300  parts),  and  water 
(500  parts)  during  eight  to  ten  hours  ;  the  product,  a  black  powder,  is 
insoluble  in  water,  acids,  or  alkalis,  but  soluble  in  sodium  sulphide. 

The  analogous  compounds  from  the  isomeric  2  :  7-dinitrophenanthra¬ 
quinone,  m.  p.  215 — 217°  ( loc .  cit.),  from  4  :  5-dinitrophenanthra- 
quinone,  and  from  dibromodinitrophenanthraquinone,  m.  p.  above  300° 
(obtained  by  nitrating  dibromophenanthraquinone,  m.  p.  284°),  are 
also  described  in  the  original.  JE\  M.  G.  M. 

Preparation  of  Cyanoaminoformyl  Esters.  Emanuel  Merck 
(D.R.-P.  247453). — Ethyl  cyanoaminoformate  has  previously  been 
prepared  in  ethereal  solution  (Abstr.,  1878,  ii,  214);  the  reaction  is 
now  found  to  take  place  in  aqueous  alkaline  solution  with  an  ester  of 
chloroformic  acid  and  cyanamide  : 

Cl-C02R  +  NH2-CN  =  C02R-NH-CN  +  HC1. 

Menthyl  cyanoaminoformate  is  obtained  as  an  oil  from  menthyl- 
chloroformate  and  cyanamide  ;  its  silver  salt  forms  microscopic  needles, 
and  the  sodium  salt,  hygroscopic  needles ;  the  guaiacyl  ester  (from 
guaiacyl  chloroformate)  is  a  colourless  oil ;  its  silver  and  sodium  salts 
form  needles. 

Oxycamphor  cyanoaminoformate ,  colourless  needles,  m.  p.  112° 
(indefinite),  is  prepared  from  oxycamphorchloroformate  and  cyanamide  ; 
its  silver  salt  forms  colourless  aggregates ;  the  sodium  salt,  needles, 
has  m.  p.  141°,  or  (after  drying  at  100°)  decomposes  at  260°. 

F.  M.  G.  M. 

Preparation  of  Allophanic  Acid  Esters.  Emanuel  Merck 
(D.R.-P.  248164.  Compare  preceding  abstract). — When  cyanoamino¬ 
formyl  esters  are  boiled  with  dilute  mineral  acids,  they  yield  allo¬ 
phanic  esters:  C02R*NH-CN  +  H20  =  C02R-NH-OONH2 ;  by  this 
means  ethyl  cyanoaminoformate  is  converted  into  ethyl  allophanate  ; 
guaiacyl  allophanate,  colourless  prisms,  decomp.  176°,  is  obtained  from 
guaiacyl  cyanoaminoformate  with  20%  hydrochloric  acid.  Oxycamphor 
allophanate ,  colourless  needles,  m.  p.  204°,  is  prepared  in  50%  sulphuric 
acid  solution  at  60 — 70° ;  menthyl  allophanate .  colourless  needles,  has, 
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m.  p.  215°.  Methyl  salicylallophanate,  colourless  needles,  decomp. 
175°,  is  obtained  by  treating  cyanamide  with  methyl  salicylchloro- 
formate  (Abstr.,  1901,  i,  697)  in  aqueous  solution,  and  subsequently 
boiling  with  an  acid.  F.  M.  G.  M. 


Terpenes  and  Ethereal  Oils.  CXI.  Otto  Wallach  ( Anncilen , 
1912,  392,  49 — 75). — Pulegenolide  is  not  inactive, as  has  hitherto  been 
supposed,  but  has  a  very  feeble  rotatory  power.  Dihydropulegenolide, 
obtained  by  its  reduction  by  Paal’s  method  (Abstr.,  1911,  i,  469),  has 
[a]D  —  56-85°  in  methyl  alcohol. 

The  reduction  of  dl-cm  venolide  by  hydrogen  and  colloidal 
palladium  in  methyl  alcohol  yields  c77-dihydrocarvenolide,  which 
is  proved  to  be  identical  with  dihydropulegenolide  by  its  m  p , 
50 — 51°,  and  rotatory  power,  [a]},8  -  57  57°,  and  by  the  fact  that  both 
lactones  yield  the  same  hydroxy-acid.  From  this  it  follows  that 

,  ,  ,  ,  '  .  ,  .  .  .CHMe*CH*CO — \ 

both  have  probably  the  constitution  i  ^>0,  aud 

2  v3H2 — CH*CMe2 

whether  this  is  correct  or  not,  that  pulegenolide  and  carvenolide  are  un¬ 
saturated  compounds  differing  only  in  the  position  of  the  double  linking. 

The  presence  of  a  5-ring  in  pulegenolide  (or  in  its  generator, 
pulegenic  acid)  has  been  established  beyond  doubt.  Hence  a  change  of 
a  6-ring  to  a  5-ring  must  have  occurred  during  the  conversion  of 
tribromocarvone  into  carvenolide.  The  readily  fusible  by-product 
obtained  during  the  reduction  of  pulegenolide  ( loc .  cit .)  is  probably  only 
impure  dihydropulegenolide  (dihydroearvenolide). 

By  fusion  with  potassium  hydroxide,  f-carvenolic  acid  yields  an  acid, 
m.  p.  130°,  which  is  very  probably  l -methyl- ti1 -cyclopen  ten- 
CH  •  CH 

2 -carboxylic  acid,  ^T2]J>OC02H.  By  hydrolysis  with  boiling 


^7^10^2’ 


CHg-CMe* 


potassium  hydroxide,  i-dihydrocarvenolide  yields  i-dihydrocarvenolic 
acid,  C10H18O3,  m.  p.  87 — 88°,  and  d^-dihydrocarvenolide  (dihydro¬ 
pulegenolide)  yields  dd-dihydrocarvenolic  acid,  Cl0H18O3,  m.  p. 
87 — 88°,  [a]{J  +  9’43°.  By  slow,  dry  distillation,  i-dihydrocarvenolic 
acid  yields  a  hydrocarbon ,  C9H16,  b.  p.  135°  ( nitrosochloride ,  m.  p. 
104 — 105°,  needles;  nitrolpiperidide,  m.  p.  110  — 111°),  and  an  acid 
(. silver  salt,  C10H15O2Ag),  which  resembles  pulegenic  acid. 

The  reduction  of  d-pulegeuamide  in  aqueous  methyl  alcohol  by 
hydrogen  and  colloidal  palladium  proceeds  with  difficulty  (probably  on 
account  of  the  presence  of  a  semicyelic  linking)  and  yields  d -dihydro- 
pulegenamide,  C10H19ON,  m.  p.  150°,  [a]|°  4-  4-487°,  by  the  hydrolysis  of 
which  a  liquid  dihydropulegenic  acid  is  obtained. 

[With  Erwin  Meyer.] — Pulegene  is  not  reduced  satisfactorily  by 
Paal’s  process,  but  is  so  by  Skita’s  modification  thereof,  yielding 
dihydropulegene  (l-methyl-3-isopropylcyclopentane),  C9Hlg,  b.  p. 
142— 144°,  D22  0-7730,  wD  1-4236. 

By  reduction  by  Paal’s  method,  ascaridole  (Abstr.,  1908,  i,  667) 
rapidly  absorbs  four  atoms  of  hydrogen  and  yields  two  products.  The 
main  product,  which  is  only  slightly  volatile  with  steam,  is  a  new 

1  :  Uerpin,  0H-CMe<^^2'.^2>CPr^-0H,  m.  p.  116—117°,  large, 
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glistening  prisms.  It  is  optically  inactive,  yields  compounds  of  the 
terpinene  series  by  treatment  with  hydrogen  haloids,  and  is  converted 
by  warming  with  oxalic  acid  into  1  :  4-cineole  (Abstr.,  1907,  i,  943)  and 
a  small  quantity  of  an  unsaturated  alcohol.  The  latter  could  not  be 
isolated  in  a  pure  state,  but  is  proved  to  be  A3-menthen-l-ol  by 
oxidation  by  1%  potassium  permanganate  at  0°,  whereby  is  obtained 
1:3: 4-trihydroxymenthane,  which  is  converted  by  warm  dilute 
sulphuric  acid  into  jo-cymene  and  A1-menthen-3-one.  All  these  facts 
prove  that  the  1  :  4-terpin  is  a  compound  of  the  terpinene  series.  The 
second  product  of  the  reduction  of  ascaridole  is  an  oil  which  is  easily 
volatile  with  steam,  and  is  a  mixture  of  saturated  and  unsaturated 
substances.  By  further  treatment  with  hydrogen  and  palladium,  and 
subsequent  removal  of  the  still  unsaturated  impurities  by  potassium 
permanganate,  the  oil  yields  a  substance,  C10Hlf)*OH,  b.  p.  207 — 208°, 
D19  0'9080,  nD  P4656,  which  is  converted  by  zinc  chloride  into  a 
hydrocarbon,  C10H18,  b.  p.  173*5— 175-5°,  D19  0  821,  n},9  1 ‘4558 ;  this 
hydrocarbon  is  probably  a  mixture  of  menthenes.  The  preceding 
facts  arein  harmony  with  the  annexed  formula  of 

pir— — nrr  ascaridole,  not  with  that  proposed  by  Nelson 

/  \  (Abstr.,  1911,  i,  797). 

CMe  O  O  OPr0  [With  Hans  Schlubach. ] — l-Methyl-5  -iso- 

'\CH2 - CH/  propyl-A6-cycfohexen-2-one  (tsocamphor)  and  its 

reduction  product  have  constitutions  quite 
different  from  those  previously  ascribed  to  them  (Abstr.,  1911,  i,  312) 
and  indicated  by  the  preceding  name.  It  is  now  shown  that  the 
reduction  product,  which  is  easily  obtained  from  isocamphor  by  Paal’s 
method,  is  not  l-methyl-5-isopropylc?/cfohexan-2-one,  but  is  identical 
with  dihydropinolone  (3-acetylfsopropylcycfopentane)  (Abstr.,  1911, 
i,  891).  isoCamphor  is  certainly  not  identical  with  pinolone.  The 
proof  of  the  presence  of  a  5-ring  in  isocamphor  is  as  follows. 
isoCamphoroxime  in  alcoholic  solution  is  reduced  by  Paal’s  method 
(which  excludes  the  possibility  of  any  intramolecular  change),  and  the 
products,  after  acidification  with  sulphuric  acid  and  distillation  with 
steam,  are  dihydropinolone  and  dinydropinolylamine  (identical  with 
the  base  obtained  by  the  reduction  of  dihydropinoloneoxime  by  sodium 
and  alcohol).  Possibly  zsocamphor  is  an  active  modification  of 
3-acetylzsopropyl-A2-C2/c£opentene  ( loc .  cil.) ;  an  explanation  is,  as  yet, 
not  possible  of  the  series  of  changes  whereby  the  5-ring  is  produced 
during  the  formation  of  isocamphor  from  fenehoneoxime  or 
camphoroxime  through  the  nitro-imines.  C.  S. 

Pinene  Hydriodide.  (3-Iodocamphane)  and  Camphane. 
Ossian  Aschan  ( Ber .,  1912,  45,  2395 — 2398). — The  interaction  of 
magnesium  iodide  and  pinene  hydrochloride  for  two  hours  in  boiling 
ether  and  subsequently,  after  removal  of  the  solvent,  for  three  hours 
on  the  water  bath,  leads  to  the  formation  of  pinene  hydriodide, 
camphane  and  bornylene  being  obtained  as  by-products. 

Pinene  hydriodide  and  moist  silver  oxide,  shaken  for  a  long  time 
with  alcohol  at  about  50°,  yield  a  substance,  C10H18O,  b.  p.  207 — 211°, 
which  is  unsaturated,  does  not  react  with  semicarbazide,  and  is 
apparently  a  new  terpene  alcohol. 
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Camphane  is  readily  obtained  from  pinene  hydriodide  by  treatment 
with  12%  hydrogen  chloride  in  glacial  acetic  acid  and  zinc  dust. 

The  conversion  of  camphane  into  derivatives  of  camphor  by  passage 
through  a  dog  is  mentioned.  C.  S. 

[Essential  Oils.]  Roure-Bertrand  Fils  ( Sci .  Ind.  Bull.,  1912, 
[iii],  1,  3 — 160). — [Justin  Dupont  and  Louis  Labaune.] — A  method 
for  the  estimation  of  geraniol  in  citronella  oil  is  described,  based  on 
the  fact  that  on  treatment  with  hydroxylamine  the  citronellal  is 
converted  into  the  oxime,  and  that  on  further  treatment  with  acetic 
anhydride  the  oxime  is  dehydrated,  giving  the  corresponding  nitrile, 
whilst  the  geraniol  and  other  alcohols  are  acetylated.  Tho  quantity  of 
esters  thus  formed  can  then  be  estimated  in  the  usual  way  by 
hydrolysis  with  standard  alkali.  The  results  obtained  by  experiments 
on  Java  citronella  oil  indicate  that  the  latter  contains  one  or  more 
alcohols  of  higher  boiling  point  than  geraniol ;  the  new  constituents 
isoamyl  alcohol  and  isovaleraldehyde  have  also  been  noted  in  this  oil. 

Cupressus  hmtanica  brandies  gave  025%  of  bright  yellow  oil,  D15 
0*8723,  aD  +  9°10',  acid  value  P05,  saponification  value  9-8,  soluble  in 
3  or  more  vols.  of  90%  alcohol. 

C.  sempervirens  fastigiata  branches  gave  0-20%  of  brown  oil,  D15 
0  8744,  au  +12°6/,  acid  value  0‘7,  saponification  value  4*9,  soluble  in 
3‘5  or  more  vols.  of  90%  alcohol.  The  fruits  of  the  same  plant,  freed 
from  seeds,  gave  0’41%  of  amber-tinted  oil,  D15  0-8739,  aD  +29°52', 
acid  value  l’O,  saponification  value  9-8,  soluble  in  4  or  more  vols.  of 
90%  alcohol.  The  seeds  yielded  only  a  trace  of  essential  oil. 

The  aerial  portion  of  parsnip  ( Pastinaca  sativa)  grown  in  Piedmont 
gave  01  per  cent,  of  reddish-brown  oil,  D13  0’8970,  aD  +  0°6',  acid 
value  5  6,  saponification  value  228'9,  soluble  in  2  or  more  vols.  of 
80%  alcohol. 

Wild  celery  oil  from  Algeria,  distilled  from  the  entire  mature 
plant,  had  D15  0-8467,  aD  +  69°  18',  acid  value  0,  saponification  value 
14’7,  and  was  miscible  with  95%  alcohol,  but  gave  cloudy  solutions 
with  weaker  alcohol. 

Wild  carrot  oil  from  Puy-de-D6me,  distilled  from  the  entire  mature 
plant,  had  D15  0-9016,  aD  -6°56',  acid  value  2-7,  saponification  value 
195*4. 

The  “  Bulletin  ”  also  contain  a  critical  resum6  of  recent  work  on 
essential  oils  and  their  constituents.  T.  A.  H. 

[Essential  Oils.]  Schimmel  &  Co.  ( Bericht ,  October,  1912, 
pp.  22 — 200). — A  comparison  has  been  made  of  the  various  methods 
available  for  the  estimation  of  citronellal  and  gerianol  in  citronella 
oil,  including  that  due  to  Dupont  and  Labaune  (see  preceding  abstract). 
It  is  pointed  out  that  these  constituents  should  be  separately  estimated, 
and  that  for  geraniol  the  phthalic  anhydride  process  probably  gives 
the  best  results,  whilst  for  citronellal  Dupont  and  Labaune’s  method 
is  satisfactory,  as  is  also  Kleber’s  pbenylhydrazine  process.  Boulez’s 
method  (this  vol.,  ii,  1105)  gives  good  results  for  citronellal  in  Ceylon 
citronella  oil.  In  determining  the  so-called  “  total  geraniol  ”  of  the 
oil  by  acetylation,  sodium  acetate  should  always  be  used. 
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Cymbopogon  coloratus  oil,  from  Fiji,  is  golden-yellow  to  brown,  has 
D15  0  9155 — 0*920,  aD  —  7°43'  to  —  8°40',  contains  geraniol  15*6%  and 
citronellal  45 ‘7 — 49  5%,  and  is  soluble  in  one  or  more  volumes  of 
80%  alcohol  (compare  Bull.  Imp.  Inst.,  1912,  10,  27).  Cymbopogon 
sennaarensis  ( C .  Jwarancusa,  Abstr.,  1911,  i,  476),  herb  from  the 
Sudan,  gave  on  distillation  1*005%  of  oil,  D15  0*9383,  4°  +34°14', 
containing  17*3%  of  alcohols  and  26 — 27%  of  constituents  combining 
with  sodium  hydrogen  sulphite.  The  principal  constituent  is  a  ketone 
resembling  pulegone,  and  a  dextrorotatory  terpene  is  also  present  (Bull. 
Imp.  Inst.,  1912,  10,  31). 

The  following  new  oils  have  been  described  by  Baker  and  Smith 
(J.  Roy.  Soc.  N.S.W.,  1911,  45,  267).  Eucalyptus  acaciae/ormis 
leaves  yield  0*197%  of  brown  oil,  D15  0*8864,  aD  +35*7°,  wj?  1*4713, 
containing  d-pinene,  a  sesquiterpene,  and  geranyl  acetate  (?). 
E.  Andrewsi  leaves  gave  1*27%  of  lemon-yellow  oil,  Dl0  0*8646, 
aD  —  41*5C,  nla  T4854,  ester  number  4*3,  containing  Z-phellandrene, 
piperitone,  and  a  sesquiterpene.  E.  campanulata  leaves  gave  0*851% 
of  bright  yellow  oil,  D15  0*8804,  [a]D  -  25*8°,  n™  T4856,  saponification 
number  7*6,  containing  phellandrene,  cineole,  piperitone,  and  eudesmol. 
E.  Bridgesiana  leaves  gave  0*73  to  0*74%  of  oil,  D16  0*9223  to  0*9246, 
aD  +1*8°  to  +1*9°,  1  *47 1 6 — T4729,  saponification  number  7*6  to 

8*7,  containing  73 — 78%  of  cineole.  E.  laevopinea  oil  has  D15  0*8875, 
aD  -  30*7°  to  —33*3°,  D19  1*4691,  and  contains  not  more  than  5%  of 
cineole.  E.  dextropinea  leaves  gave  1*02%  of  oil,  D15  0*8831, 
aD  +24*2°,  n'o  T4688,  saponification  number  22*1,  containing  3*7%  of 
geranyl  acetate.  E.  nova-anglica  oil  had  D15  0*9221  to  0*9301,  aD  +0*9° 
to  +5*8°,  n if  1*4892 — 1*4944,  T4857,  saponification  number 

5*7 — 6*9,  which  is  rich  in  sesquiterpenes,  but  contains  only  small 
amounts  of  cineole  and  phellandrene. 

Silver  fir  seeds  (Abies  pectinated)  after  being  crushed  yielded 
12—13%  of  oil,  D15  0*8629—0*8668,  dD  -68°14'  to  -  76°38', 
4°  T47636  to  1*47812,  acid  number  0*5 — 1*8,  ester  number  0*9  to 
3*7,  soluble  in  5 — 7  or  more  vols.  of  90%  alcohol. 

“  Lawang  ”  bark  from  the  Dutch  East  Indies,  and  probably  derived 
from  Cinnamomum  iners,  yields  according  to  Mann  (Pharm.  Journ., 
1912,  89,  145  )  0*5%  of  an  oil,  D15'5  1*0104,  4°  -  6*97°,  4°  1*5095,  acid 
number  1*15,  ester  number  41*87,  saponification  number  after  acetyl¬ 
ation  12T9,  having  an  odour  recalling  those  of  nutmeg,  sassafras,  and 
cloves. 

The  linalool  oxide  obtained  from  linaloe  oil  is  now  shown  to  be 
identical  with  that  prepared  by  Prilesebaeeff  (Abstr.,  1910,  i,  86), 
both  giving  the  same  phenylur ethane,  m.  p.  58*5 — 59°,  crystallising 
in  colourless  prisms  from  alcohol.  The  oxide  is  probably  formed  by 
saturation  of  the  end  group  -CHICH2  of  linalool  by  one  atom  of 
oxygen. 

Baker  and  Smith  ( Proc .  Roy.  Soc.  N.S.W.,  1911,  45,  365)  have 
described  the  following  oils  from  Melaleuca  spp.  of  Australia  : 
M.  genistifolia  leaves  and  twigs  gave  0*526%  of  bright  yellow  oil, 
D15  0*8807,  aD  +32*7°,  4*  1*4702,  saponification  number  6*8,  con¬ 
taining  d-a-pinene  (80  to  90%),  cineole  (2%),  and  a  sesquiterpene. 
M.  gibbosa  leaves  and  twigs  gave  0*158%  of  dark  yellow  oil, 
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D15  0*9138,  aD  +4*5°,  riQ  1*4703,  saponification  number  9*9,  containing 
cineole  61*5%,  a-pinene,  a  sesquiterpene,  and  terpinyl  acetate  (?). 
M.  pauciflora  leaves  and  twigs  gave  0  3%  of  a  viscous,  dark  amber- 
tinted  oil,  D15  0*9302,  aD  +3*3°,  1*4921,  saponification  number 

8*25,  containing  cineole,  8*7%,  terpinyl  acetate  (?),  terpineol  (?), 
limonene  (1),  and  at  least  67%  of  a  sesquiterpene  giving  a  red  colour 
with  acetic  and  sulphuric  acids  and  a  blue  coloration  with  bromine 
vapour. 

An  authentic  sample  of  larch  turpentine  was  pale  yellow  in  colour, 
viscous,  and  had  aD  +  29°20',  acid  number  69*5,  ester  number  55*9, 
and  was  soluble  in  three  parts  of  80%  alcohol.  On  steam-distillation 
it  yielded  13*5%  of  larch  turpentine  oil,  D15  0*8649,  aD  —  8315', 
71™  1*46924,  acid  number  0,  ester  number  5*9,  and  was  soluble  in 
six  volumes  or  more  of  90%  alcohol.  On  fractionation  it  yielded  60% 
at  157 — 161°,  20%  at  161 — 164°,  and  6%  at  164 — 168°. 

Juniperus  phoenicea  oil,  distilled  in  Cyprus  from  entire  ground 
berries,  had  D15  0*8688,  +  3°4',  1*47210,  acid  number  0*6,  ester 

number  10*2,  and  was  soluble  in  eight  or  more  volumes  of  90%  alcohol 
with  slight  opalescence. 

A  critical  survey  of  recent  literature  on  the  chemistry  of  essential 
oils  is  also  published.  T.  A.  H. 

The  Constituents  of  Ethereal  Oils  (the  Composition  of 
Essential  Oil  of  Vetiver).  Friedrich  W.  Semmler,  Felix  Risse, 
and  Fritz  Schroter  (Ber.,  1912,  45,  2347 — 2457.  Compare 

Genvresse  and  Langlois,  Abstr,,  1903,  i,  187). — Essential  oil  of 
vetiver  was  separated  by  fractional  distillation  under  reduced 
pressure,  and  the  fractions  investigated  chemically.  A  specimen 
obtained  from  a  German  firm  showed  marked  differences  in  composi¬ 
tion  from  oil  distilled  in  Reunion,  the  variations  being  attributable  to 
differences  in  the  details  of  the  method  of  extraction. 

The  highest  fraction  (b.  p.  250 — 300°/12  mm.)  from  the  German  oil 
of  vetiver  contains  an  ester  of  a  primary  alcohol,  vetivenol,  C15H240 
(distinct  from  the  vetivenol,  C15H2(jO,  of  Genvresse  and  Langlois), 
b.  p.  170— 174°/13  mm.,  D20  1*0209,  1*52437,  aD  +34*5°,  with 

vetivenic  acid,  C15H2202,  b.  p.  202 — 205°/13  mm.,  methyl  ester,  b.  p. 
170—173718  mm.,  D20  1*0372,  nu  1*50573,  aD  +42*2°.  Both  the 
alcohol  and  the  acid  are  tricyclic  with  one  ethylenic  linking,  the 
former  compound  being  reducible  by  hydrogen  and  platinum-black  to 
dihydrovetivenol,  b.  p.  176—179717  mm.,  D20  1*0055,  nD  1*51354, 
aD  +31°;  acetate,  b.  p.  180 — 184719  mm.,  D20  1*0218,  wu  1*50433, 
aD  +  28*48°. 

The  above  vetivenic  acid  is  also  present,  in  the  fraction  b.  p. 
190 — 250o/12  mm.,  but  in  this  case  as$an  ester  with  a  bicyclic  primary 
alcohol,  vetivenol,  C15H240,  b.  p.  168 — 170°/14  mm.,  which  could  not  be 
obtained  quite  pure. 

Two  hydrocarbon  fractions  also  were  isolated,  of  composition  015H24 
(vetivene),  one  apparently  being  a  diolefinic  bicyclic  (b.  p.  137 — 140°/ 
16  mm.)  and  the  other  a  mono-olefinic  tricyclic  compound  (b.  p. 
123— I307I6  mm.). 

In  Reunion  oil  of  vetiver,  the  ester  of  vetivenic  acid  with  tricyclic 
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vetivenol  is  lacking,  otherwise  the  constituents  are  the  same  as  in 
the  German  sample ;  a  portion  of  the  tricyclic  vetivenol  separated 
was  converted  by  phosphorus  pentachloride  into  the  chloride ,  C15H23C1, 
b.  p.  140 — 147°/10  mm.,  D20  0'9679,  nD  1 '52640,  aD  -24°,  which  by 
reduction  with  sodium  and  alcohol  gave  an  artificial  vetivene,  the  pro¬ 
duct  varying  in  properties  with  the  experimental  details. 

No  indication  of  the  vetivenol,  C15H260,  described  by  earlier 
investigators  was  observed.  D.  F.  T. 

Sterols  from  Castilloa-  and  Ficus-caoutchouc.  A.  J.  Ultee 
( Chem .  Weekblad,  1912,  9,  773 — 777). — Castfi^offi-caoutchouc  contains 
about  20%  of  a  resiD,  the  alcoholic  extract  from  which  contains 
/3- amyrin  acetate,  m.  p.  233 — 234°;  lupeol  acetate,  m.  p.  213°; 
a-amyrin,  m.  p.  184 — 188°;  and  an  acetate,  m.  p.  121 — 122'5°, 
probably  identical  with  the  compound  obtained  by  Cohen  from  an 
African  PJuphorbia-rnbber  (Abstr.,  1908,  i,  884). 

Ficus-caoutchouc  yields  a  resin,  from  which  alcohol  extracts  a 
substance ,  m.  p.  76°,  also  obtained  in  small  proportion  from  castilloa- 
caoutchouc.  a- Amyrin  acetate,  m.  p.  218°,  is  also  present,  but  this 
rubber  is  comparatively  deficient  in  sterols.  A.  J.  W. 

Resin  Balsam  of  Pinus  cambodgiana.  Arthur  Wichmann 
(Arch.  Pharm.,  1912,  250,  472 — 477). — The  resin  balsam  of  Pinus 
cambodgiana  is  a  yellowish-greyish-white  substance  of  the  consistence 
of  honey.  It  has  a  pleasant,  aromatic  odour,  and  dries  to  an  opaque 
resin  by  exposure  to  air  in  thin  layers.  It  dissolves  completely  in 
the  usual  solvents  except  water,  and  has  acid  number  145 '3 15  (direct) 
or  1 48 *  1 2  (indirect  method).  By  distillation  with  steam,  it  yields  a 
yellow,  aromatic  oil,  D  0'892,  n21  1 ’48455,  in  19 '35%  yield.  By 
extracting  the  ethereal  solution  of  the  purified  residue  with  1% 
ammonium  carbonate,  cambopinic  acid,  CnH1802,  is  obtained.  It  is  a 
colourless,  odourless,  tasteless,  amorphous  powder,  m.  p.  78°.  The 
ethereal  solution  then  yields  to  1%  sodium  carbonate,  cambopinonic 
acid ,  C16H2402,  m.  p.  71°,  which  resembles  the  preceding  acid  in 
physical  characteristics.  The  ethereal  solution  then  contains  only 
camboresen  in  very  small  amount.  C.  S. 

The  Main  Constituent  of  Japanese  Lac.  III.  Catalytic 
Reduction  of  Urushiol.  Riko  Majima  (Ber.,  1912,  45, 

2727—2730.  Compare  Abstr.,  1907,  i,  1032;  1909,  i,  402,  915).— 
Previous  investigations  of  urushiol  have  failed  to  yield  crystallisable 
products.  The  application  of  Willstatter’s  method  of  catalytic  reduc¬ 
tion  has  led  to  the  isolation  of  well-crystallised  derivatives  of 
urushiol,  diacetyl-  and  dimethyl-urushiol,  from  the  constitution  of 
which  the  molecular  formula,  C20H30O2,  for  urushiol  itself  is 
established.  Reduction  appears  to  take  place  exclusively  in  the  side- 
chain. 

Hydrourushiol,  C20H34O2,  was  obtained  in  good  yield  by  the  action 
of  hydrogen  on  an  alcoholic  solution  of  purified  urushiol  in  the 
presence  of  platinum.  It  crystallises  in  needles,  m.  p.  58 — 59°,  mol. 
wt.  (in  benzene  solution)  302.  Crude  urushiol,  when  similarly  treated, 
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yielded  68%  hydrourushiol  and  32%  of  an  amorphous  black  residue. 
Dimethylhydrourushiol,  C20H32(OCTT3).2,  prisms,  m.  p.  36 — 37°,  and 
diacetylhydrourushiol ,  m.  p.  50 — 51°,  were  similarly  obtained  from 
dimethylurushiol  and  diacetylurushiol  respectively. 

[With  Teppki  Okada.] — The  catalytic  reduction  of  elseostearic 
acid  (Abstr.,  1909,  i,  204)  gives  an  almost  quantitative  yield  of 
stearic  acid,  thus  confirming  the  normal  linking  of  the  carbon  chain 
in  this  substance  (compare  Kametaka,  Trans.,  1903,  83,  1042). 

H.  W. 

Synthesis  of  Phenolic  Glucosides.  Emil  Fischer  and  Hermann 
Strauss  ( Ber .,  1912,  45,  2467 — 2474). — On  shaking  an  alkaline 
solution  of  phloroglucinol  with  an  ethereal  solution  of  acetobromo- 
glucose  and  removal  of  the  acetyl  groups,  phloroglucinol-d-glucoside  is 
obtained,  identical  with  the  compound  prepared  by  Cremer  and 
Seuffert  from  phloridzin  by  heating  it  with  barium  hydroxide.  In  a 
similar  manner  resorcinol  glucoside  is  obtained.  Both  compounds  are 
hydrolysed  by  emulsin. 

Acetobromoglucose  readily  couples  with  tribromophenol,  but  the 
acetyl  groups  can  only  be  removed  by  liquid  ammonia  at  the  ordinary 
temperature,  other  alkalis  bringing  about  complete  decomposition. 

Pesorcinol-d-glucoside  crystallises  in  colourless,  short  needles,  which 
sinter  at  185°,  m.  p.  190°  (corr.),  [<x]d  -70°.  It  tastes  bitter  and  is 
readily  hydrolysed  by  boiling  dilute  mineral  acids. 

Phloroglucinol-d-glucoside  crystallises  in  ray-like  aggregates,  m.  p. 
239°  (corr.),  [a];,  —74°.  2:4:  Q- Tribromophenol tetra-acetyl-d-glucoside 

crystallises  in  long,  pliable  needles,  which  sinter  at  190°,  m.  p. 
195— 196°  (corr.),  [a]^5  -8*8°. 

2:4:  d-Tribromopheuol-d-glucoside  separates  in  slender,  colourless 
needles,  m.  p.  207 — 208°  (corr  ),  [a]n  -  23 ‘2°.  It  is  hydrolysed  by 
emulsin. 

[With  Josef  Severin.] — Allyl  tetra-acetyl-d-glucoside  has  m.  p. 
88 — 89°,  [a]j£  -  26 ‘3°.  On  hydrolysis  with  barium  hydroxide,  allyl- d- 
glucoside,  m.  p.  102 — 103°,  [a]^  -  42‘3°,  is  obtained,  The  dibromide 
of  the  acetyl  derivative  has  m.  p.  87 — 88°,  [a]|l  -114°.  On  treat¬ 
ment  with  bases,  monobromoallyl-d-ylucoside  is  obtained.  E.  F.  A. 

Arbutin  and  its  Synthesis.  Carl  Mannich  (Arch.  Pharm.,  1912, 
250,  547 — 560). — It  is  shown  that  commercial  arbutin  invariably 
contains  some  methylarbutin,  and  although  pure  methylarbutin  can  be 
obtained  from  this  source,  it  is  impossible  to  isolate  pure  arbutin.  A 
synthesis  of  the  latter  is  described. 

Five  commercial  specimens  of  arbutin  were  found  to  contain  from 
5  to  40%  of  arbutin  methyl  ether  as  ascertained  by  methoxyl 
determinations.  This  is  due  to  variation  in  the  source  of  the  material, 
bearberry  leaves  from  Tyrol  giving  a  product  containing  much  arbutin 
methyl  ether,  whilst  Spanish  bearberry  leaves  yield  a  product  contain¬ 
ing  not  more  than  5%  arbutin  methyl  ether.  Herissey’s  method  for 
the  separation  of  pure  arbutin  from  the  commercial  article  (Abstr., 
1910,  i,  692)  does  not  yield  a  pure  substance.  Better  results  are 
obtained  by  precipitating  the  arbutin  as  its  additive  product , 
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0]gHig07N4,2H20,  with  hexamethylenetetramine,  or  by  acetylating  the 
crude  product  and  recrystallising  the  mixed  acetates  from  dilute 
alcohol,  when  penta-acetylarbutin,  m.  p.  143 — 144°,  needles,  separates 
first,  but  even  by  these  methods  a  pure  product  is  not  obtainable. 
From  commercial  arbutin  containing  at  least  40%  of  arbutin  methyl 
ether,  the  latter  can  be  separated  in  a  pure  state  by  precipitating  most 
of  the  arbutin  with  hexamethylenetetramine,  evaporating  the  mother 
liquor,  and  recrystallising  the  residue  from  dilute  sodium  hydroxide 
solution.  Arbutin  methyl  ether  separates  with  11I20  from  water, 
or  anhydrous  from  alcohol,  melts  at  158 — 160°,  and  re-melts  at  175°. 
The  tetra-acetyl  derivative,  m.  p.  95 ‘5 — 96-5°,  crystallises  from  dilute 
alcohol  in  silky  needles. 

Acetylbromoglucose,  prepared  by  van  Charante’s  method  (Abstr., 
1902,  i,  426),  reacts  with  quinol  in  presence  of  alkali  to  give  tetra-acetyl- 
arbutin,  m.  p.  136°,  which  crystallises  from  dilute  alcohol  in  colourless 
prisms,  and  on  acetylation  yields  penta-acetylarbutin,  m.  p.  144 — 145°, 
which  on  hydrolysis  with  baryta  water  yields  arbutin.  The  latter 
crystallises  from  water  with  1H20  in  colourless  needles,  with  a  bitter 
taste,  melts  at  163 — 164°,  re-melts  at  199‘5 — 200°  (corr.),  and  has 
[a]]D75  -60-34°  in  water  (compare  Herissey,  loc.  cit.).  T.  A.  H. 

Phlorin,  a  Product  of  the  Hydrolysis  of  Phloridzin.  Max 
Chemer  and  It.  W.  Seuffert  {Ber.,  1912,  45,  2565 — 2571). — -When 
phloridzin  is  hydrolysed  by  dilute  mineral  acid,  dextrose  and  phloretin 
are  obtained,  the  latter  substance  being  resolved  by  the  action  of 
potassium  hydroxide  solution  into  phloroglucinol  and  phloretic  acid 
(jo-hydroxy-a-phenylpropionic  acid;  Bougault,  Abstr.,  1900,  i,  495). 
If,  however,  phloridzin  is  treated  directly  with  an  aqueous  solution  of 
an  alkali  (preferably  barium  hydroxide),  the  products  of  hydrolysis  are 
phloretic  acid  and  phlorin  (phloroglucinol  glucoside), 

C6H8(OH)2-O-06HuOs. 

The  last-mentioned  substance,  for  which  crystallographic  details  are 
given,  is  identical  with  the  phloroglucinol  glucoside  synthesised  by 
Fischer  and  Strauss  (this  vol.,  i,  884).  D.  F.  T. 

Fagopyrum-Rutin.  Josef  Brandl  and  G.  Schartel  {Arch. 
Pharm .,  1912,  250,  414 — 417). — Fagopyrum-rutin  is  very  easily  and 
rapidly  obtained  as  follows.  Fresh,  blooming  buckwheat  is  repeatedly 
extracted  with  98%  alcohol  for  many  days.  The  combined  extracts 
are  concentrated  and  freed  from  chlorophyll  by  Willstatter’s  process 
(Abstr.,  1907,  i,  71)  ;  the  rutin  is  then  isolated  by  concentrating  the 
solution. 

The  leaves,  flowers,  and  stalks  of  buckwheat  yield  respectively 
1  *78%,  0-71%,  and  0’09%  of  fagopyrum-rutin.  The  hydrolysis  of  the 
rutin  to  quercitin  and  sugars  (compare  Wunderlich,  Abstr.,  1908,  i, 
559)  is  readily  effected  by  boiling  40 — 50%  sulphuric  acid.  C.  S. 

Saponin-like  G-lucosides  from  the  Leaves  of  Polyscias 
nodosa  and  Hedera  helix.  A.  W.  van  deb  Haar  {Arch.  Pharm., 
1912,  250,  424 — 435). — From  the  mixture  of  amorphous  sapogenins, 
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dextrose,  arabinose,  and  methyl  pentose  obtained  by  the  hydrolysis  of 
the  polyscias-saponins,  the  author  has  isolated  a  crystalline  sapogenin, 
polyscias-sapogenin,  C25H4404,  m.  p.  324°,  75 ‘58°  in  pyridine.  It  is 
a  lactone,  develops  a  characteristic  violet-red  coloration  with  concen¬ 
trated  sulphuric  acid,  yields  two  substances ,  m.  p.  295°  (not  sharply) 
and  327°  respectively,  by  sublimation,  and  closely  resembles,  but  is 
not  identical  with,  a-hederagenin  described  below. 

The  leaves  of  Hedera  helix  contain  glucosides  soluble  in  water  and 
glucosides  insoluble  in  water ;  the  latter  contain  amorphous  and 
crystalline  components.  From  the  last  the  author  has  isolated  a 
crystalline  glucoside,  a-hederin ,  C42H66011,  m.  p.  256 — 257°,  a™  9  68° 
in  alcohol.  It  crystallises  with  2H20,  and,  unlike  other  saponins,  does 
not  foam  on  shaking  with  water  ;  however,  it  develops  the  character¬ 
istic  saponin  reaction  (violet-red  coloration)  with  concentrated 
sulphuric  acid.  It  contains  five  hydroxyl  groups  and  one  methoxy- 
group,  and  is  hydrolysed  with  difficulty  by  boiling  4%  sulphuric  acid, 
yielding  equal  molecular  quantities  of  a-hederagenin,  arabinose,  and  a 
methylpentose. 

a-Hederagenin ,  C31H50O4,  m.  p.  325 — 326°,  forms  rhombic  crystals, 
and  has  a9u  81*2°  in  pyridine.  It  contains  two  hydroxyl  groups  and 
behaves  like  a  lactone.  By  distillation  with  zinc  dust  in  a  current  of 
hydrogen,  it  yields  water  and  an  oil,  a  portion  of  which  is  easily 
volatile  with  steam.  This  portion  contains  a  sesquiterpene,  C15H24, 
b.  p.  245 — 255°,  w13  1*5303,  which  is  optically  inactive  and  develops  a 
violet-red  coloration  with  sulphuric  acid.  The  portion  of  the  oil  which 
is  not  volatile  with  steam  contains  a  substance,  which  is  probably  a 
hydrocarbon,  (CgHg)*.  C.  S. 

Picrotoxin.  II.  Johannes  Sielisch  (Ber.,  1912, 45,  2555 — 2565. 
Compare  this  vol.,  i,  790), — Although  acetone  has  been  already 
observed  as  a  degradation  product  of  picrotoxin,  it  is  obtainable  more 
easily  than  hitherto  suggested  (compare  Horrmann,  this  vol.,  i,  709). 
If  picrotin,  picrotoxinin,  or  picrotoxin  is  treated  with  JV-potassium 
hydroxide  solution  at  100°,  an  equimolecular  amount  of  acetone  is 
formed.  The  hydrolysis  of  each  of  these  substances  can  also  be 
effected  by  concentrated  hydrochloric  acid,  when  the  acetone  is 
accompanied  by  a  substance,  C12H2402,  m.  p.  84°,  b.  p.  162°/12  mm., 
which  by  treatment  with  hydriodic  acid  and  phosphorus  in  a  sealed 
tube  yields  a  hydrocarbon,  C12H20,  b.  p.  90 — 100°. 

Bromo picrotoxinin  gives  an  acetyl  derivative,  needles,  m.  p.  268°. 
Although  it  is  stable  towards  potassium  permanganate,  it  is  oxidised 
by  nitric  acid  to  a  substance  crystallising  in  needles,  m.  p.  184° ;  acetyl 
derivative,  needles,  m.  p.  214°.  The  action  of  concentrated  hydro¬ 
chloric  or  hydrobromic  acid  on  bromopierotoxinin  gives  a  monobasic 
bromopicrotoxinic  acid,  C15Hl908Br  (termed  ft  to  distinguish  it 
from  the  acid  obtained  by  Meyer  and  Bruger,  Abstr.,  1899,  i,  226), 
colourless  needles,  m.  p.  223°.  The  a- bromopicrotoxinic  acid  (compare 
Meyer  and  Bruger)  on  heating  with  concentrated  hydrochloric  acid  gives 
a  chlorobromopicrotoxinic  acid,  C14Hl705ClBr*C02H,H20,  leaflets, 
m.  p.  274°  ;  in  a  similar  manner,  a-bromopicrotoxininic  acid,  when  heated 
with  hydrobromic  acid,  adds  a  molecule  of  hydrogen  bromide,  yielding 
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dibromopicrotoxinic  acid,  C14Hl705Br2-C02H,H20,  leaflets,  m.  p.  278° 
(decomp.).  D.  F.  T. 

Absorption  of  Ultra-violet  Rays  by  a-  and  /3-Chlorophylls 
and  Crystallised  Chlorophyll.  Charles  Dhere  and  W.  de 
Rogowski  ( Compt .  rend.,  1912,  155,  653 — 656). — The  a-  and  /3-chloro¬ 
phylls  were  obtained  from  the  fresh  leaves  of  Taxus  baccatct  and  the 
crystallised  chlorophyll  from  those  of  Galeopsis  tetrahit.  The  pure 
chlorophylls  exhibit  a  remarkable  transparency  for  the  extreme  ultra¬ 
violet  rays.  In  ethereal  solution,  the  natural  chlorophylls  only  show 
one  absorption  band,  which  is  exclusively  ultra-violet,  and  is  situated 
in  the  middle  region  of  the  ultra-violet  spectrum  considered  (X  = 
304 jxp.  approximately).  W.  G. 

Influence  of  Some  Chemical  Compounds  on  the  Artificial 
Melanins.  Maurice  Piettre  (Compt.  rend.,  1912,  155,  594 — 597. 
Compare  this  vol.,  i,  42). — A  study  of  some  of  the  conditions  governing 
the  formation  of  artificial  melanins.  The  yield  of  melanin  varies 
with  the  weight  of  diastase  or  tyrosine  used,  but  is  not  directly 
proportional  to  either.  Mineral  acids  precipitate  the  melanins,  15  c.c. 
of  W/lO-hydrochlorie  acid  per  litre  of  solution  being  sufficient  after 
forty-eight  hours’  contact  with  the  diastase.  Formic  and  acetic  acid 
do  not  cause  this  precipitation.  Alkalis  produce  no  precipitation,  but 
the  hydroxides  of  the  alkaline-earth  metals  bring  about  a  rapid 
deposition  of  pigment.  Hydrochloric  acid  precipitates  the  melanin 
without  entering  into  combination,  but  with  barium  chloride  there  is 
a  very  [considerable  amount  of  barium  in  the  precipitate,  even  after 
prolonged  washing,  and  with  the  washing  liquid,  excess  of  barium 
hydroxide  gives  a  yellow,  flocculent  precipitate  containing  a  fairly 
constant  percentage  of  barium.  W.  G. 

Tannin  and  the  Synthesis  of  Similar  Substances.  II.  Emil 
Fischer  and  Karl  Freudenberg  ( Ber .,  1912,  45,  2709 — 2726). — In 
continuation  of  their  previous  work  (this  vol.,  i,  471),  the  authors  have 
investigated  the  action  of  pentamethyldigalloyl  chloride  on  dextrose, 
and  are  led  to  the  conclusion  that  the  product  obtained  is  a  mixture, 
probably  of  two  stereoisomeric  penta-[pentamethyl-m-digalloyl] 
dextroses,  the  relative  amounts  of  which  depend  on  whether  a-  or 
/3-dextrose  is  employed  as  starting  point.  It  shows  a  very  close 
analogy  with  methylotannin,  which  is  also  a  mixture,  but  the  identity 
of  the  two  products  could  not  be  fully  established.  They  consider 
their  conjecture  that  pentadigalloyldextrose  is  an  important  constituent 
of  tannin  to  have  received  additional  confirmation. 

3  :  5-Dimethylcarbonato-4-hydroxybenzoic  acid  was  readily  prepared 
from  gallic  acid  (1  mol.),  methyl  chlorocarbonate  (2  mols.),  and  sodium 
hydroxide.  It  had  m.  p.  186 — 187°  (corr.  decomp.)  instead  of  180°,  as 
previously  stated  (Abstr.,  1908,  i,  892;  1911,  i,  815).  When,  however, 
only  1  molecule  of  ethyl  chlorocarbonate  was  employed  for  each 
molecule  of  gallic  acid,  a  36%  yield  of  "d-methylcarbonato-k  :  b-dihydroxy- 
benzoic  acid,  needles,  m.  p.  207°  (corr.  decomp.),  was  obtained.  This 
acid,  when  treated  with  diazomethane  and  subsequently  with  sodium 
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hydroxide,  yielded  5-hydroxy-3  :  4-dimethoxybenzoie  acid,  which,  after 
purification  by  crystallisation  of  the  cadmium  salt,  softened  at  187° 
(corr.),  and  had  m.  p.  195 — 196°  (corr.),  whereas  Herzig  and  Poliak 
found  189  — 192°.  When  heated  in  aqueous  acetone  solution  with 
sodium  hydroxide  and  3:4: 5-trimethoxybenzoyl  chloride  (m.  p.  80° ; 
Perkin  and  Weizmann,  Trans.,  1906,  89,  1655,  give  78°),  it  gave 
5(3' :  4' :  5')-trimethoxybenzoyloxy-3  :  4 -dimethoxybenzoic  acid, 
C6H2(MeO)3*CO  •  O*  C6H2(0Me)2*C02H, 
m.  p.  194 — 195°  (corr.).  Phosphorus  pentacbloride  transformed  the 
latter  in  the  presence  of  chloroform  into  the  corresponding  chloride, 
which  softened  at  about  100°  and  had  m.  p.  110  — 111°  (corr.),  and 
from  which  the  methyl  ester,  prisms,  m.  p.  129  — 130°  (Mauthner,  this 
vol.,i,  267,  gives  127 — 128°),  was  obtained  by  means  of  methyl  alcohol. 
When  the  chloride  was  shaken  with  a-dextrose  in  the  presence  of 
chloroform  and  quinoline,  a  product  was  formed  which,  on  analysis, 
gave  figures  intermediate  between  those  required  for  penta-fpenta- 
methyl-m-digalloylj-dextrose  and  tetra-[pentamethyl-ra-digalloyl]- 
dextrose.  From  analogy  with  the  benzoyl  and  cinnamoyl  derivatives 
of  dextrose  (see  later),  the  authors  regard  the  former  constitution  as 
the  more  probable.  The  product  is  amorphous,  and  does  not  give  a 
sharp  m.  p.  It  begins  to  soften  at  about  125°,  and  forms  clear  drops  at 
about  135°,  which,  on  further  heating,  flow  together.  It  is  apparently 
not  uniform.  The  analysed  product  had  [a]f?  +15-1°  in  benzene  solu¬ 
tion,  whilst  that  recovered  from  the  mother  liquor  showed  [a]f?  +28T0. 
Attempts  to  isolate  a  substance  of  constant  specific  rotation  were 
unsuccessful.  Analogous  results  were  obtained  with  the  product  of  the 
action  of  peutamethyldigalloyl  chloride  on  /3-dextrose,  the  specific  rota¬ 
tion  of  which  was  lowered  by  repeated  crystallisation  from  [ajo  + 19’5° 
to  [a]o  +  8'7°  in  acetylene  tetrachloride  solution.  For  purposes  of 
comparison,  a  specimen  of  methylotannin  was  treated  in  the  same 
manner  as  the  above  substances.  Its  behaviour  was  similar,  [ajjf  +14° 
observed  for  the  original  product  sinking  on  repeated  crystallisation  to 
[a]o  -t- 10-6°  in  acetylene  tetrachloride  solution. 

The  quinoline  method  has  also  been  applied  to  the  benzoylation  of 
dextrose.  Difficulty  was  experienced  in  obtaining  substances  of  constant 
m.  p  a-Pentabenzoyldextrose,  [a]y  + 107’6°  in  chloroform,  began  to 
soften  at  about  145°,  formed  a  viscid  syrup  at  157°,  and  showed 
a  distinct  meniscus  at  about  177°.  /3-Pentabenzoyldextrose  had 
[a]'n  +  23-71°  in  chloroform,  softened  at  about  155°,  and  was  completely 
melted  at  187°  (corr.).  It  was  probably  identical  with  the  pentabenzoyl- 
dextrose  obtained  by  Fischer  and  Helferich  (Abstr.,  1911,  i,  802). 

a -Pentacinnamoyldextrose,  on  the  other  hand,  crystallised  without 
difficulty,  and  had  [a]u  about  + 196°  in  chloroform,  m.  p.  225 — 226° 
(corr.).  fi-Pentacinnamoyldextrose,  [a]u  -  4’6°  in  chloroform,  melted 
to  a  thick  syrup  at  191°  (corr.),  and  showed  a  distinct  meniscus 
at  201°. 

Sucrose,  when  benzoylated  under  similar  conditions,  appeared  to 
yield  an  octabenzoyl  derivative.  H.  W. 

The  Tannin  of  Chinese  Galls.  Karl  Feist  and  Heinrich 
Haun  ( Ghem .  Zeit.,  1912,  36,  1201— -1202). — It  was  thought  that  the 
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conflicting  results  obtained  by  various  authors  (Fischer  and  Freudenberg, 
this  vol.,  i,  471  ;  Manning  and  Nierenstein,  this  vol.,  i,  566)  in  the 
hydrolysis  of  tannin  might  be  due  to  the  use  of  gallo-tannin  prepared 
from  the  two  different  sources  of  this  product,  namely,  Turkish  galls 
and  Chinese  galls.  Feist  has  shown  already  that  the  former  contain 
glucogallic  acid  and  yield  a  tannin,  which  gives  dextrose  on  hydrolysis 
(this  vol.,  i,  566).  It  is  now  shown  that  Chinese  galls  contain  gallic 
acid  and  a  tannin,  which  yields  dextrose  on  hydrolysis.  A  small 
proportion  of  this  tannin  is  hydrolysed  by  dilute  sulphuric  acid 
only  with  difficulty.  No  glucogallic  acid  is  present.  T.  A.  H. 

Active  Principle  of  Iodotannin  Solutions.  C.  Oourtot 
(, J .  Pharm.  Chim.,  1912,  [vii],  6,  253 — 258). — The  author  has  shown 
previously  (ibid.,  1911,  [vii],  4  299)  that  the  iodotannin  solution  of 
the  French  Codex  after  treatment  with  hide  powder  does  not  invert 
sucrose,  and  must  therefore  contain  its  soluble  iodine  in  the  form  of  an 
organic  compound  (iodotannin),  and  not  as  hydriodie  acid.  In  support 
of  this  conclusion  it  is  now  shown  that  residues  left  by  slow  evapora¬ 
tion  of  iodotannin  solutions,  previously  cleared  with  hide  powcLr,  show 
under  the  microscope  characteristic  crystals  of  an  unstable  compound 
of  gallic  acid  and  iodine.  T.  A.  H. 

Isomerism  of  Some  Unsaturated  Lactonic  Acids.  Erich 
Beschke,  Georq  Kohres,  and  Ludwig  Stoll  ( Annalen ,  1912,  391, 
111  — 150). — Beschke,  Winograd-Finkel,  and  Kohres  (Abstr.,  1911, 
i,  873)  obtained  by  the  interaction  of  zinc,  benzil,  and  ethyl  bromo- 
acetate,  the  meso-  and  the  racemic  modifications  of  ethyl  /Ty-dihydroxy- 
/8y-diphenyladipate.  By  treatment  with  acid,  the  latter  yields  /3y-di- 
phenylpentadilactone,  whilst  the  meso-form  is  converted  into  ethyl 
y3-hydroxy-/?y-diphenyl-y-butyrolactone-y-acetate,  from  which,  through 
the  intermediate  formation  of  sodium  fiy  diphenylmuconate,  an  un¬ 
saturated  lactonic  acid,  C18H1404,  was  obtained.  This  acid  was  regarded 
as  /3y-diphenyl-y-crotonolactone-y-acetic  acid,  because  it  yields  un¬ 
doubtedly  the  ester,  m.  p.  93°,  of  this  acid  by  esterification  with 
alcoholic  hydrogen  chloride.  This  view  of  the  constitution  of  the  acid 
is  now  shown  to  be  erroneous,  because  the  silver  salt  and  ethyl  iodide 
yield  an  ethyl  ester,  C20H18O4,  m.  p.  73°. 

The  real  /3y-diphenyl-y-crotonolactone-y-acetic  acid  \p-keto- 2  :  3 -di¬ 
phenyl-^  :  5-dihydrofuran-2 -acetic  acid~\,  I  n_  ^>CPh'CII2'C02IT, 

Uii .  OJL  h 

m.  p.  184°  (which  yields  the  ester,  m.  p.  93°,  by  both  methods  of 
esterification),  has  been  obtained  by  warming  the  isomeric /?y-diphenyl- 
pentadilactone  with  glacial  acetic  acid  and  a  little  piperidine.  It  has 
also  been  prepared  by  hydrolysing  by  sodium  hydroxide  the  racemic 
modification  of  ethyl  /Iy-dihydroxy-/?y  diphenyladipate  and  acidifying 
the  resulting  sodium  y-hydroxy-/3y-diphenyl-yS-dihydromuconate. 

Ethyl  /3y-diphenyl-y-crotonolactone-y-acetate  yields  the  correspond¬ 
ing  acid  by  hydrolysis  by  glacial  acetic  and  hydrochloric  acids,  ana 
the  isomeric  lactonic  acid  (previously  described  as  /Jy-diphenyl-y-crotono- 
lactone-y-acetic  acid)  by  hydrolysis  by  alkali. 
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This  isomeric  lactonic  acid  has  the  same  m.  p.  and  similar  crystalline 
form  and  solubilities  as  /3y-diphenyl-y-crotonolaetone- y-acetic  acid,  and 
is  easily  converted  into  it  by  hydrogen  bromide  in  glacial  acetic  acid. 
Taking  into  account  its  formation  from  sodium  /3y-diphenylmuconate, 
the  most  probable  constitution  is  that  of  y8-diphenyl-&P-hexmae-olid- 

e- carboxylic  acid ,  CH^^q^_^^q^>CH*C02H.  This  constitution  ex¬ 


plains  quite  satisfactorily  the  previously  described  behaviour  of  the 
acid  ( loc .  cit.).  The  molecule  easily  suffers  rearrangement  at  the 
lactone  group,  and  therefore  reacts  as  though  it  were  /3y-diphenyl- 
muconic  acid,  COgH’CHICPh’CPhlCEPCO^H.  Thus  the  reduction  of 
the  acid  by  zinc  and  acetic  acid  or  by  sodium  amalgam  in  neutral  or 
alkaline  solution  gives  mainly  /3y-diphenyldihydromuconic  acid,  m.  p. 
297°,  together  with  a  little  of  the  isomeride,  m.  p.  185°  (not  195°,  as 
given  previously),  which  probably  has  the  cis-configuration.  These 
isomeric  acids  do  not  combine  additively  with  hydrogen  bromide  or 
bromine.  The  latter,  however,  attacks  the  sodium  salts  in  aqueous  solu¬ 
tion  to  form  fi-bromo-fiydiphenyl-y-butyrolactone-y-acetic  acid , 


CByCPhBr 

i  1 

co - o 


>CPh‘CH2*C02H, 


m.  p.  162°,  and  (3y-dibromo-fiy-diphenylbutane,  CPhMeBr*CPhMeBr, 
m.  p.  152°. 

Reduction  of  sodium  diphenylmuconate  by  Paal’s  method  gives  the 
two  isomeric  /3y-diphenyladipic  acids ;  the  cis-  and  the  frems-modifica- 
tions  of  diphenyldihydromuconic  acid  have  been  treated  in  a  similar 
manner,  but  only  the  former  is  attacked,  yielding  the  diphenyladipic 
acid,  m.  p.  272°. 

Diphenylcrotonolactone-acetic  acid  is  scarcely  attacked  by  zinc  and 
acetic  acid.  It  is  reduced,  however,  by  sodium  amalgam,  yielding 


y-hydroxy-/3y-diphenyladipic  acid, 

CO2H-CH2-CHPh'CPh(OH)-0H2*CO2H, 
m.  p.  195 — 198°,  in  alkaline  solution,  and  (3y-diphenylbulyroIactone - 
y-acetic  acid  \p-lceto-2  :  3-diphenyltetrahydrofuran-2-acetic\, 

^ff^Sorh-OH,-co,H. 


m.  p.  221°  ( ethyl  ester,  m.  p.  116°),  in  neutral  solution.  The  latter 
acid  is  converted  into  2  :  8-diacecoxychrysene  by  acetic  anhydride  and 
concentrated  sulphuric  acid.  The  reduction  of  sodium  diphenylcrotono- 
lactone-y-acetate  by  hydrogen  and  colloidal  palladium  yields  /?y-di- 
phenylbutyrolactone-y-acetic  acid,  whilst  diphenylhexeDolidecarboxylic 
acid  gives  the  two  isomeric  diphenyladipic  acids  by  similar  treatment. 

Diphenylcrotonolactone- y-acetic  acid  and  the  hexenolide  acid  are  only 
difficultly  attacked  by  potassium  permanganate,  and  do  not  reduce 
ammoniacal  silver  oxide.  In  glacial  acetic  acid  containing  sodium 
acetate,  both  are  attacked  by  bromine  on  the  water-bath,  and  yield 
a -bromo-/3y-diphenylcrolonolactone  y-acetic  acid, 


CBrICPh 
CO - 0 


>CPh-CH2-C02H, 


m,  p.  168°  ( ethyl  ester,  m.  p.  119 — 120°).  The  hexenolide  acid  and 
btomine  in  boiling  i.  chloroform  yield  j3-bromo-y$-diphenyl-&l3-hexen- 
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at- olid- z- carboxylic  acid ,  CBr^f^Q^  m.  p.  186°. 

These  two  brominated  compounds  are  more  easily  obtained  by  the 
action  of  aqueous  bromine  at  0°  on  the  sodium  salt  of  diphenyl- 
crotonolactone-y-acetic  acid  and  of  diphenylmuconic  acid  respectively. 
The  ethyl  ester,  m.  p.  143°,  of  the  bromohexenolide  acid  is  obtained 
from  the  silver  salt  of  the  acid  and  ethyl  iodide,  or  by  the  action 
of  bromine  on  a  chloroform  solution  of  ethyl  hydrogen  diphenyl- 
muconate  in  sunlight. 

An  alcoholic  suspension  of  the  ethyl  ester  of  either  of  these 
brominated  acids,  when  gently  warmed  with  sodium  ethoxide  and  then 
acidified,  yields  ethyl  hydrogen  a-bromo-By-diphenylmuconate, 
C02H-CBr:CPh-CPh:CH-C02H, 

m.  p.  152 — 153°.  The  diethyl  ester,  C20Hl7O4Br,  m.  p.  122 — 123°,  is 
obtained  therefrom  by  alcoholic  hydrogen  chloride.  C.  S. 


Two  New  Methods  of  Formation  of  Dyes  of  the  Pyronine 
Group.  Joachim  Biehringer  [and  R.  Glucksberg  and  A.  Tanzen] 
(Annalen,  1912,  391,  308 — 325). — An  intimate  mixture  of  benzil 
(1  mol.)  and  dimethyl-m-aminophenol  (2  mols.)  is  heated  for  four  to 
five  hours  on  the  water-bath  in  an  atmosphere  of  carbon  dioxide. 
The  products  are  benzoic  acid,  benzoin,  and  a  substance  which  is 
shown  to  be  identical  with  Heumann  aud  Rey’s  tetramethylrosamine 
(the  tetramethylbenzorhodamine  of  the  Badische  Co.),  and  with  the 
tetramethylbenzopyronine  obtained  from  benzaldehyde  and  dimethyl- 
m-aminophenol. 

Dimethyl-m-aminophenol  is  heated  with  concentrated  sulphuric  acid 
at  160 — 170°  for  five  to  six  hours.  The  aqueous  solution  of  the 
product  is  neutralised  by  sodium  carbonate,  whereby  a  bluish-red 
colour  base  is  obtained,  which  dissolves  in  dilute  mineral  acids  with  a 
bluish-red  colour  and  orange-yellow  fluorescence.  By  solution  in 
dilute  hydrochloric  acid  and  treatment  with  a  little  ferric  chloride, 
the  colour  base  is  converted  into  a  dye,  which  is  shown  to  be 

QJJ 

s -dimethyl/ormopyronine,  NHMe,C6H3\_Qj^>C6H3INHMeCl,  by  its 

formation  from  alcoholic  methyl-m-aminophenol  and  30%  form¬ 
aldehyde.  The  zincichlorides  of  the  dye  prepared  by  the  two  methods 
show  identical  absorption  spectra,  whilst  the  leuco-base,  C15H16ON2, 
in.  p.  192 — 193°,  colourless  needles,  obtained  by  distilling  a  mixture  of 
the  dye,  sand,  zinc  dust,  and  soda-lime,  or  by  treating  the  dye  with 
dilute  hydrochloric  acid  and  zinc  dust,  forms  a  platinichloride , 
C15H16ON2,H2PtCl6, 

yellow  needles.  C.  S. 


Oxonium  Compounds.  I.  Tricyclic  Benzopyrylium  Com¬ 
pounds.  Walther  Borsche  and  A.  Geyer  (Annalen,  1912,  393, 
29 — 60). — Tricyclic  benzopyrylium  compounds  in  the  form  of  their 
chlorides  can  be  obtained  in  one  operation  by  condensing  o-hydroxyl- 
ated  benzaldehydes  and  cyclic  ketones  (which  are  capable  of  condensing 
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with  aldehydes)  by  hydrogen  chloride,  or  in  two  operations  by  obtain¬ 
ing  first  an  unsaturated  hydroxy-ketone  from  the  two  components  in 
alkaline  solution,  and  then  dehydrating  it  by  hydrogen  chloride. 

Thus  equal  molecular  quantities  of  salicylaldehyde  and  methylcycfo- 
hexan-3-one  in  alcohol  are  kept  with  aqueous  sodium  hydroxide 
for  about  a  week,  whereby  A-salicylidene-l-methylcyc\ohexan-3-one , 

OH*C6H4*CH:C<^Qi'^2>CHMe,  m.  p.  153°,  yellow  needles,  is 

obtained,  the  sodium  salt  of  which  is  red.  3-Salicylidene- 1  : 3 -dimethyl- 
A3-cyclohexen-5-one,  C15H10O2,  m.  p.  179°,  dark  yellow  plates,  is 
obtained  in  a  similar  manner  from  1  :  3-dimethyl- A3-c?/cZohexen-5-one. 
Under  similar  conditions,  pulegone  yields,  not  a  similarly  constituted 
compound, but  the  di-sodium  derivativeof  dihydroxystyryl  ketone,  which 
owes  its  formation  probably  to  a  decomposition  of  the  pulegone  into 
acetone  and  methylcyc/ohexan-3-one. 

By  keeping  an  alcoholic  solution  of  cyclohexanone  and  salicylalde¬ 
hyde  with  20%  sodium  hydroxide  for  two  days  and  then  treating  with 
carbon  dioxide,  2  :  G-disalicylidenecyclohexanone,  C20H18O3,  m.  p.  150°, 
yellow  needles,  is  obtained.  By  heating  alone  or  with  dissociating 
solvents,  it  is  rapidly  changed  to  the  trimethylenedibenzosyM'opyran, 
m.  p.  159°  (see  below).  In  a  similar  manner,  methylcyc/ohexan-4-one 
yields  3 : 5-disalicylidene-\-methylcyc\ohexan-A-one,  C21H20O3,  m.  p. 
159 — 160°  (decomp.),  pale  yellow  crystals,  which  is  converted  by 
boiling  aqueous  alcohol  through  the  isomeric  benzopyranol  into  the 
methyltrimethylenedibenzosyiropyran  (see  below).  By  keeping  with 
20%  sodium  hydroxide  for  two  weeks,  an  alcoholic  solution  of  suberone 
and  salicylaldehyde  (2  mols.)  yields  the  dark  red  disodium  derivative 
of  2 :  7-disalicylidenecyc\oheptanone,  C21H20O3,  m.  p.  155°,  yellow 
leaflets,  which  cannot  be  converted  into  the  corresponding  dibenzo- 
s/n'ropyran  by  boiling  with  dilute  alcohol. 

3-Methyl-l  :  2  :  3  :  A-tetro  hydro  -  xanthylium  chloride, 

OsH4<™>CrH7Me, 

which  is  produced  almost  instantly  by  saturating  a  solution  of 
4-salicylidene-l-methylcyc/ohexan-3-one  in  cold  glacial  acetic  acid  with 
hydrogen  chloride,  can  only  be  isolated  from  the  acetic  acid  solution 
in  the  form  of  the  ferrichloride,  C14H15OCl,FeCI3,  m.  p.  114 — 115° 
(decomp.),  brownish-yellow  needles,  or  the  tri-iodide,  C14H15OI3,  m.  p. 
135°,  dark  reddish-brown  needles.  By  treating  its  acetic  acid 
solution  with  aqueous  sodium  acetate,  the  chloride  is  converted  into 


CHIC'CH  *CH 

the  benzopyranol,  CcH4<U  l  3  nrr2/>CHMe,  m.  p.  about  90°, 
U  U((JH),(Jxi2 

green  powder  containing  H20,  which  is  stable  to  boiling  25% 
alcoholic  sodium  hydroxide,  is  re-converted  into  the  xanthylium 
chloride  by  hydrogen  chloride  in  glacial  acetic  acid,  and  yields 
3-methylxanthene  by  distillation  with  zinc  chloride. 

2  :  3-a-Salicylidenetrimethylenebenzopyrylimn  chloride, 

<ch:c*ch2— - ch2> 

6  4  oci:c-c(:oh-c0h4-oh)'  ’ 

m.  p.  181 — 183°  (decomp,),  red  crystals  containing  1JH20,  is  obtained 
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by  treating  a  glacial  acetic  acid  solution  of  2  :  5-disalieylidenecyc/o- 

pentanone  with  hydrogen  chloride,  or, 
CH2*CH2  much  more  conveniently,  by  similarly 

|  ]  treating  a  cold  solution  of  eycZopentan- 

//==\/~\  one  and  salicylaldehyde  (2  mols.).  By 

^  treating  salicylidenetrimethylenebenzo- 

'\ _ X  O  O  \ _ /  pyrylium  chloride  in  almost  boiling 

alcohol  with  aqueous  sodium  acetate,  it 
is  converted  into  3  :  3' -ethylenedibenzospiropyran  (annexed  formula), 
m.  p.  218 — 219°,  glistening  crystals  [the  carbinol, 

ch:c-ch2.ch2 

e  *N>-_  c(oh)-c:ch-c6h4*oh’ 

is  obtained  as  a  by-product],  which  is  converted  into  salicylidenetri- 
methylenebenzopyrylium  chloride  by  hydrogen  chloride  in  glacial  acetic 
acid,  and  into  2  : 5-disalicylidenecycZopentanone  by  warm  alcoholic 
sodium  hydroxide. 

The  changes  which  the  preceding  substances  undergo,  and  are  similar 
to  those  exhibited  by  the  following  compounds,  are  clearly  illustrated 
by  the  scheme  : 


CfiH4<CH*9 


-CEL 


— CH0 


2  v  -“2^> 
oh  co-c(:ch-c6h4*oh 

I  NaOII 


HC1 
- > 


ch<ch:? — CH^ — CH*> 

0  4  oci:c-c(:cH-cflH4-oH) 


ch2*ch2 


I  HnO 

i' 


%  HoO 

\=/  u  o  <- 


c  H  /Ch:c - ch2 - ch2> 

6  4^0--C(0H)*C(:CH-C6H4-0Hy 


Methylcyc£opentan-3-one  and  salicylaldehyde  (2  mols.)  in  glacial 
acetic  acid  react  in  the  presence  of  hydrogen  chloride  to  form  2  :  3-a- 
mlicylidene- j3(or  y)-methyltrimethylenebenzopyrylium  chloride, 
CHIC-CHMe - CH 

fi  4  x)ci:c-c(:ch-c(.h4-oh)^>  or 

^CH:C-CH2 - CHMe 

°°H*N)ci:c*c(:cH-cflHi*oHr  * 

decomp.  142°,  yellow  crystals,  which  is  converted  by  boiling  aqueous 
alcoholic  sodium  acetate  into  the  carbinol,  and  ultimately  into  3 :  3'- 
propylenedibenzospiropyran,  C20H10O2  (constitution  similar  to  that 
above),  decomp.  254 — 255°,  colourless  crystals. 

4:-Salicylidene-\  :  2  :  3  :  4 -tetrahydro-xanthylium  chloride, 

c6h4<^®  >o,.h0:  c  h  •  c6h4  -  oh, 

m.  p.  155°  (decomp ),  dark  brown  plates  containing  1|H20,  is 
obtained  by  treating  2  : 6-disalicyliden.  cyclohexanone  in  glacial 
acetic  acid  with  hydrogen  chloride  or  directly  in  a  similar  manner 
from  cyclohexanone  and  salicylaldehyde,  or  by  fission  of  the  corre¬ 
sponding  dibenzosjtnVopyran  by  hydrogen  chloride  in  warm  glacial 
acetic  acid.  It  forms  a  ferrichloride,  C20Hx7O2Cl,FeCl3,  decomp,  about 
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142°,  dark  red  needles  with  green  reflex,  and  is  converted,  by  boiling 
its  acetic  acid  solution  with  90%  alcohol,  into  3  : 3 ' -trimethylenedibenzo- 
spiro/jj/r<m,  C20H16O2,  m.  p.  159°,  stout  needles,  which  is  re-converted 
into  the  xanthylium  chloride  and  the  disalicylidenecs/cZohexanone  by 
the  methods  given  above. 

4t-Salicylidene-3-methyl  - 1  :  2  :  3  :  4  -  tetrahydro-xanthylium  chloride , 
021H1902C1,1|H20,  m.  p.  119 — 120°,  dark  red,  crystalline  powder, 
obtained  by  condensing  salicylaldehvde  and  d-methylc?/cZohexan-3-one 
in  ether  by  hydrogen  chloride,  forms  a 
ferrichloride,  C21H10O2Cl,FeCl3.  m.  p.  152°, 
black  needles  with  green  reflex  and  red 
streak,  and  is  converted  by  water  into 
as-melhyl-3  :  3' -trimethylenedibenzo&pvcopyran 
(annexed  formula),  m.  p.  147°,  colourless 
needles,  which  is  re-converted  into  the 
xanthylium  chloride  by  hydrogen  chloride 
in  ether  or  glacial  acetic  acid,  but  apparently  does  not  yield  2  :  4-di- 
salicylidene-l-methylc?/c/ohexan-3-one  even  by  prolonged  boiling  with 
alcoholic  sodium  hydroxide. 

Since  4-salicylidene  -  3  -  methyl  - 1  :  2  :  3  :  4  -  tetrahydro-xanthylium 
chloride  is  obtained  by  treating  an  ethereal  solution  of  salicylaldehyde 
and  3-methyl- 1  :  2  :  3  :  4-tetrahydro-xanthylium  chloride  with  hydrogen 
chloride,  it  seems  that  in  pyrylium  salts  the  methylene  group  attached 
to  the  carbon  atom  adjacent  to  the  quadrivalent  oxygen  atom  can 
condense  with  ketones. 

4  -  Salicylidene  -  2  -  methyl  - 1  :  2  :  3  :  4-  tetrahydro-xanthylium  chloride , 
C21H1902C1,1^H20,  decomp.  155°,  greenish-yellow  crystals,  is  obtained 
from  salicylaldehyde  and  methylcycfohexan-4-one  in  the  usual  manner. 
Attempts  to  prepare  a  salicylidenebenzopyrylium  chloride  from  salicyl¬ 
aldehyde  and  suberone  by  means  of  hydrogen  chloride  yielded  an 
almost  colourless  substance ,  C21H1802,  which  is  apparently  3  :  3 '-tetra- 
methylenedibenzospiropyran ;  however,  it  is  not  affected  by  hydrogen 
chloride  in  glacial  acetic  acid  or  by  warm  alcoholic  sodium  hydroxide. 

C.  8. 


Tbiophen  and  Furan  Derivatives.  Oscar  Hinsberg  ( Ber .,  1912, 
45,  2413 — 2418.  Compare  Abstr.,  1910,  i,  334). — The  prolonged 
action  of  ethyl  thiodiglycollate,  glyoxal,  and  alcoholic  sodium  ethoxide 
results  in  the  formation,  after  acidification,  of  thiophen-2  :  5-dicarboxylic 
acid.  In  a  similar  manner,  ethyl  thiodiglycollate,  alcoholic  sodium 
ethoxide,  and  ethyl  oxomalonate  yield,  after  successive  acidification 
and  hydrolysis  of  the  product  by  boiling  10%  sodium  hydroxide, 
2 -ethyl  dihydrogen  3-hydroxy  thiophen-2  :  4  :  b-tricarboxylate, 

.C(C02Et):C-0H 

s<'C(co2h):c-co2h 

m.  p.  188°,  colourless  needles,  which  develops  a  cherry-red  coloration 
with  ferric  chloride  and  forms  a  sodium  salt,  C9H707SNa,H20,  long 
needles,  decomp,  about  260°. 

By  boiling  methyl  3  :  4-dihydroxythiophen-2  :  5-dicarboxylate  with 
dilute  alcoholic  sodium  hydroxide  (4  mols.)  and  acidifying  the  product, 


ORGANIC  CHEMISTRY. 


i.  895 


methyl  3  :  i-dihydroxythiophen-%ca\ 


m.  p. 


108°(?),  is  obtained,  which  develops  a  blue  coloration  with  ferric 
chloride  ;  the  corresponding  ethyl  ester  has  m.  p.  76 — 78°. 

Methyl  thiodiglycollate,  ethyl  oxalate,  and  methyl  alcoholic  sodium 
methoxide  yield  ultimately  methyl  3 :  A-dihydroxyf uran-2 : 5 -diccirhoxylate, 
m.  p.  220°.  Methyl  thiodiglycollate,  benzil,  and  sodium  methoxide  in 
a  similar  manner  yield  3  :  A-diphenylfuran-2-carboxylic  acid ,  m.  p.  231°. 
By  a  similar  process  with  phenanthraquinone,  phenanthrafurandicarb- 
oxylic  acid  dihydrate,  CI8H1407,  decomp.  280°,  is  obtained,  from 
which  the  two  molecules  of  water  are  not  expelled  at  130°.  C.  S. 


Solubility  of  Alkaloids  in  Basic  Solvents.  Max  Scholtz 
(Arch.  Pharm.,  1912,  250,  418 — 423). — The  solubility  of  alkaloids  in 
basic  solvents,  such  as  aniline,  pyridine,  piperidine,  and  diethjdamine, 
has  been  determined  ;  a  table  of  the  results  is  given.  It  has  been 
found  that  alkaloids  differ  in  a  remarkable  degree  as  regards  their 
solubility  in  one  and  the  same  basic  solvent.  As  an  illustration,  the 
following  solubilities  in  pyridine  are  given,  the  numbers  in  brackets 
representing  the  parts  by  weight  of  the  alkaloid  dissolved  by  100  parts 
by  weight  of  pyridine  at  20°:  quinine  (101),  cinchonine  (1'4), 
strychnine  (l-5),  brucine  (28),  morphine  (19),  narcotine  (2'3), 
papaverine  (8),  thebaine  (9),  veratrine  (175),  cocaine  (80),  atropine 
(73).  Some  of  the  solubilities  are  extremely  striking ;  thus  the 
solubility  of  veratrine  in  diethylamine  is  271,  whilst  strychnine, 
which  is  generally  so  sparingly  soluble  in  most  solvents,  dissolves  in 
only  five  times  its  weight  of  aniline  at  20°.  The  solubilities  of 
alkaloids  in  basic  solvents  at  their  b.  p.  are  very  much  greater  than  at 
the  ordinary  temperature. 

Although  sodium  and  potassium  hydroxides,  as  is  well  known, 
diminish  the  solubility  of  organic  bases  in  water,  the  author  finds  that 
quinine,  strychnine,  and  cinchonine  are  decidedly  more  soluble  in  10% 
ammonia  than  in  water.  This  is  true,  however,  only  with  aqueous 
ammonia ;  the  alkaloids  are  less  soluble  in  alcoholic  ammonia  than  in 
alcohol.  0.  S. 


CH 

CH 


N  CH 


Angostura  Alkaloids.  Julius  Troger  and  W.  Kroseberg  (Arch. 
Pharm.,  1912,  250,  494 — 531.  Compare  Abstr.,  1911,  i,  482). — It 
was  found  that  mixtures  of  cusparine  and 
galipine  could  be  separated  by  conversion  into 
C*OMe  the  oxalates,  cusparine  oxalate  being  insoluble 
OH  and  galipine  oxalate  soluble  in  water.  Making 

use  of  this  method  only  three  alkaloids,  cus¬ 
parine,  galipine,  and  galipoidine,  could  be  pre¬ 
pared  from  angostura  bark  extract,  so  that  the 
supposed  alkaloids,  cusparidine  and  galipidine, 
are  probably  only  mixtures  of  galipine  and 
cusparine.  On  oxidation  with  permanganate, 
galipine  yields  veratric  acid  and  a  methoxy 
C'OMe  quinolinecarboxylic  acid,  and  the  annexed  for¬ 

mula  is  provisionally  assigned  to  this  alkaloid. 


CH 


C 

(9H2)2 

c 

CH/^CH 
CHI  ,C-OMe 
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Nitrogalipine ,  C20H20O3N,NO2,  m.  p.  140°,  formed  by  the  action 
of  either  dilute  or  concentrated  nitric  acid  on  galipine,  crystallises  in 
pale  yellow  needles,  yields  a  nitrate,  m.  p.  180°  (decomp.),  crystallising 
in  bright  yellow,  prismatic  needles,  a  hydrochloride,  B,HC1,|H20, 
m.  p.  180°  (decomp.),  a  sulphate,  B.2,H2S04,H20,  m.  p.  191°  (decomp.), 
a  platinichloride,  in.  p.  227°  (decomp.),  and  an  aurichloride,  m.  p.  192° 
(decomp.).  On  reduction  with  stannous  chloride  and  hydrochloric 
acid  in  alcohol,  aminogalipine  is  produced  ;  this  crystallises  in  grey 
needles,  m.  p.  156°,  and  yields  a  platinichloride,  which  darkens  at  192°, 
and  does  not  melt  below  300°. 

On  oxidation  with  permanganate  in  alkaline  solution,  galipine 
sulphate  yields  veratric  acid  and  an  acid,  CuH,(03N,2fI20,  m.  p.  194° 
(anhydrous),  crystallising  in  glancing  needles,  which  contains  one 
methoxyl  group  and  is  probably  a  metboxyquinolinecarboxylic  acid, 
since  on  heating  at  190°  it  gives  a  product  from  which  a  platinichloride, 
m.  p.  221°,  having  the  composition  of  a  metboxyquinoline  platini¬ 
chloride,  was  prepared.  With  hydriodic  acid,  it  gives  an  acid 
(?  hydroxyquinolinecarboxylic  acid),  C10H7O3N,  m.  p.  273°  (decomp.), 
crystallising  in  long,  slender,  colourless  needles. 

Galipine  on  destructive  distillation  with  zinc  dust  yields  quinoline, 
which  was  identified  by  means  of  the  platinichloride. 

Galipine  is  colourless  when  pure,  at)d  yields  colourless  salts;  the 
yellow  colour  usually  ascribed  to  the  salts  is  due  to  the  presence  of 
impurities.  T.  A.  H. 


Preparation  of  Sulphuric  Acid  Esters  of  Alkylamine 
Hydroxy-acid  Eaters.  F.  Hoffmann,  La  Boche  &,  Co.  (D.R.-P. 
247455  and  247457). — The  action  of  concentrated  sulphuric  acid 
on  alkylamine  hydroxy-acid  esters  has  been  described  (Abstr.,  1893, 

i,  677  ;  1894,  i,  153),  and 
OH^CH — CH2  in  this  connexion  the 

KM.  CH-0-CO-CH-C<)iiJ:^>CH  f°lloW'"g  compound. 

I  I  I  L/il.Gli  hfiv©  been  obtained* 

CH2*CH — CH2  C  LiyOSO.H  Atropinesulphuric  acid, 

(annexed  formula), prisms, 
m.  p.  238 — 239°,  is  prepared  by  dissolving  atropine  sulphate  (m.  p. 
183 — 184°)  in  97%  sulphuric  acid,  and  allowing  it  to  remain  during 
one  hour  at  the  ordinary  temperature;  the  solution  is  diluted,  and  care¬ 
fully  treated  with  ammonium  hydroxide,  when  the  ester  is  precipitated 
in  crystalline  form. 

The  compound,  slender  needles,  obtained  when  a  solution  of  scopol¬ 
amine  in  carbon  tetrachloride  is  cooled  and  allowed  to  remain  in 
contact  with  fuming  sulphuric  acid  during  half  an  hour,  has  m.  p. 
225°,  whilst  homoatropine  hydrobromide,  under  similar  conditions, 
furnishes  homoatropinesulplmric  acid,  rhombic  leaflets  or  prisms,  con¬ 
taining  H20,  and  m.  p.  245°  (when  anhydrous).  These  esters  crystallise 
from  hot  water.  The  second  patent  states  that  the  sulphuric  acid 
employed  in  the  preceding  reactions  can  be  replaced  by  chlorosulphonic 
acid.  F.  M.  G.  M. 
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Preparation  of  Sulphuric  Acid  Esters  of  Alkylammonium 
Salts  of  Hydroxy-acid  Esters  of  Alkylamines.  F.  Hoffmann, 
La  Roche  &  Co.  (D.R.-P.  247456.  Compare  Abstr.,  1903,  i,  512,  and 
preceding  abstract). — The  previously  described  atropine  esters  have 
been  found  to  undergo  internal  salt  formation. 


CH9 - CH- 

|  i 

I  Me-Nv 
i  i  \ 

CH0 - CH 


so2-o*ch2 


Methylatropiniumsulphuri  c 
acid  (annexed  formula)  forms 
glistening  leaflets,  m.  p. 
223—225°. 

Methylscopolaminium  iodide , 
colourless  prisms,  m.  p. 

216 — 217°,  is  prepared  by  the 
action  of  methyl  iodide  on  scopolamine  in  absolute  alcoholic  solution; 
on  treatment  with  silver  sulphate  it  yields  methylscopolaminium  sulphate, 
an  amorphous  mass,  which  furnishes  \ methyl  scopolaminiwmsulphuric  acid 
(prismatic  crystals,  m.  p.  238 — 241°)  with  fuming  sulphuric  acid. 

F.  M.  G.  M. 


-ch2 

CH-O-CO — OH- CUR 
-CH2 
xO 


Nicotine  and  Water.  Hugo  R.  Kruyt  ( Chem .  Weekblad ,  1912, 
9,  830 — 834). — The  author  could  not  find  any  trace  of  the  change  in 
the  specific  rotation  of  mixtures  of  water  and  nicotine,  such  as  was 
described  by  Pribram  (Abstr.,  1887,  755).  Distillation  in  an  atmos¬ 
phere  of  hydrogen  under  reduced  pressure  yields  pure  nicotine,  but 
the  alkaloid  could  not  be  obtained  crystalline.  A.  J.  W. 


The  Electrolytic  Reduction  of  Narcotine.  Cesare  Finzi  and 
Martin  Freund  ( Ber .,  1912,  45,  2322 — 2333). — By  the  reduction  of 
narcotine  at  a  lead  cathode,  there  has  been  obtained  among  other 
substauces,  hydrodeoxynarcotine,  C22H2&06N,  m.  p.  126°  (Hammel, 
Diss.,  1910). 

Attempts  by  the  present  authors  to  reproduce  the  same  results  have 
hitherto  failed.  The  reduction  of  narcotine  in  dilute  sulphuric  acid  at 
a  lead  cathode  gave  a  mixture  of  a  syrupy  product  with  a  crystalline 
substance,  prisms,  m.  p.  128°,  quite  distinct  from  the  above  substance  ; 
its  behaviour  indicates  it  to  be  tetrahydronarcotine,  022H2707N ;  hydro¬ 
chloride,  decomposes  at  160 — 165°;  platinichloride,  yellow,  amorphous 
powder.  The  methiodide,  needles,  m.  p.  224°  (decomp.),  on  treatment 
with  silver  oxide  gives  an  oily  base  (A),  which  on  further  treatment 
with  potassium  hydroxide  gives  iRmeconinic  acid  (compare  Perkin, 

0__CH  Trans.,  1890,  77,  1073),  to- 
|  2  gethe  rwith  a  yellow  oily  base, 

MeCK  xO  013H1S)03N,(i?),^«/(irio(7fcJe,pris- 
matic  needles,  m.  p.  194°;  the 
methiodide,  m.  p.  192 — 193°, 
yields  trimethylamine  when 
warmed  with  a  solution  of 
sodium  ethoxide. 


MeO< 


MeO  CH2-OH 


-OH(OH)-CH 
NMe1 


CIL 


(I-) 


Oxidation  of  the  above  tetrahydronarcotine  with  potassium  dichromate 
and  dilute  sulphuric  acid  gives  iRmeconinic  acid  and  cotarnine. 

On  heating  with  benzoic  anhydride,  tetrahydronarcotine  is  converted 
into  an  oily  dibenzoyl  derivative,  the  crystalline  platinichloride  of 
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which  on  hydrolysis  with  alcoholic  potassium  hydroxide  yields  two 
molecules  of  benzoic  acid. 

From  the  above  results  the  conclusion  is  drawn  that  the  base  B  is 
6 -methoxy  -4:5  -  methylenedioxy- 1  -  methyl-2-dimethylaminoethylbenzene , 
0Me*C6HMe(CH20.2)'CH.2,CH2,NMe2,  whilst  to  tetrahydronarcotine 
is  attributed  the  structure  given  in  formula  (I)  ;  the  base  A  is  the 
quaternary  dimethylammonium  hydroxide  derived  from  this  structure. 

D.  F.  T. 

Methylation  of  Olupeine.  F.  Rogozinski  ( Zeitsch .  physiol. 
Chem.,  1912,  80,  371 — 375). — Skraupand  Krause  (Abstr.,  1909,  i,  748), 
have  shown  that  a  profound  change  takes  place  in  tbe  protein  mole¬ 
cule  when  methyl  iodide  acts  on  casein.  Methyl  sulphate  is  shown  to 
have  a  similar  effect  on  clupeine,  the  arginine  nitrogen,  which  before 
treatment  corresponded  with  88%  of  the  total,  sinking  after  methyl¬ 
ation  to  37*7%  and  28  8%  in  the  methylated  product.  E.  F.  A. 

Strychnos  Alkaloids.  XV.  Decomposition  of  Brucine  into 
a  Base,  termed  Curbine.  Hermann  Leuchs  and  George  Peirce 
( Ber .,  1912,  45,  2653 — 2662). — The  acid,  C23H24O0N2  (acetylbrucinolic 
acid),  isolated  from  the  oxidation  product  of  brucinolone  acetate  (Leuchs 
and  Brewster,  this  vol.,  i,  210),  is  hydrolysed  by  hydrochloric  acid  to 
acetic  acid,  malonic  acid,  and  a  base,  curbine,  C18H20O5N2,  which 
crystallises  in  slender  needles,  m.  p.  322°,  gives  a  red  coloration  with 
nitric  acid,  and  has  also  been  obtained  by  hydrolysing  the  substance, 
C22H2407N2,  formed  by  the  removal  of  carbon  dioxide  from  acetyl¬ 
brucinolic  acid ;  the  hydrochloride  crystallises  in  colourless  needles, 
m.  p.  270°,  with  previous  darkening  at  265°.  In  addition  to  the  above 
compounds,  a  small  amount  of  a  hydrochloride ,  crystallising  in  yellow 
leaflets,  m.  p.  238 — 240°  (decomp.),  was  isolated  from  the  product  of 
hydrolysis  of  acetylbrucinolic  acid.  From  these  results  the  authors 
draw  the  conclusion  that  brucinolone  acetate  contains  the  groups  shown 
in  (I)  below,  and  represent  its  conversion  into  acetylbrucinolic  acid  and 
curbine  by  the  following  scheme  : 

:n-co— ch2  :n-oo-ch2*co2h  :nh 

i.  ;^>c=ch  — >  !q>co  — >  ic>co 

:CH-OAc  :CH-OAc  :ch-oh. 

The  compound  C22H2407N  is  the  diacetyl  derivative  of  curbine. 

The  oxidation  of  Drucinolone  acetate  yields,  in  addition  to  acetyl¬ 
brucinolic  acid  and  the  compound,  C28fcL2206N2,  previously  described 
(loc.  cit.),  a  small  amount  of  a  substance,  crystallising  in  yellow 
prisms,  m.  p.  230 — 235°  (decomp.),  together  with  a  yellow,  oily  acid, 
the  barium  salt  of  which,  CggH^OjoNgBa  or  C23H24O10H2Ba,  crystallises 
in  slender,  white  needles. 

The  by-product,  C21H2406N2,  obtained  by  the  action  of  sodium 
hydroxide  on  brucinolic  acid,  is  converted  by  the  further  action  of 
sodium  hydroxide  into  brucinolone,  which  is  accompanied  by  small 
amounts  of  the  following  substances:  (1)  A  compound,  C21H2205N2, 
isomeric  with  brucinolone,  and  termed  by  the  authors  crypto- 
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brucinotone ;  it  crystallises  in  lustrous,  yellow,  broad  prisms,  m.  p. 
1S8 — 190°,  and  yields  a  hydrochloride ,  crystallising  in  needles,  m.  p. 
240°.  (2)  A.  substance,  C21H2406N2,6H20,  which  forms  lustrous,  broad 

needles  or  leaflets,  m.  p.  227 — 228°,  with  previous  sintering  at  220°. 

F.  B. 


Pyrroline-2-carboxylic  Acid.  Emil  Fischer  and  Ferdinand 
Gerlach  ( Ber .,  1912,  45,  2453 — 2456.  Compare  Fischer  and  van 
Slyke,  Abstr.,  1911,  i,  1020). —  By  reduction  of  pyrrole-2-carboxyl- 
amide  with  phosphonium  iodide  and  concentrated  hydrogen  iodide, 
a  compound  containing  two  hydrogen  atoms  more,  namely,  pyrroline- 
2-carboxylic  acid,  is  obtained.  This  is  very  similar  to  proline,  and  the 
two  acids  may  readily  be  mistaken  for  one  another.  It  is  proposed  to 
make  a  special  search  for  pyrroline-2-carboxylic  acid  among  the 
products  of  protein  hydrolysis.  The  free  acid  has  m.  p.  235°  (corr.)  ; 
the  copper  salt,  C10H12O4N2Cu,2H2O,  consists  of  microscopic,  irregular, 
intergrown,  deep  blue  plates.  The  methyl  ester  resembles  those  of  the 
aliphatic  amino-acids.  E.  F.  A. 


2 :  3-Dimethylpyrrole.  Oscar  Piloty  and  K.  Wilke  {Ber.,  1912, 
45,  2586 — 2592). — Ethyl  oxalacetate  condenses  with  /?-aminobutan- 
y-one  in  alkaline  solution,  yielding  4 -ethyl  hydrogen  2  :  3 -dimethyl- 

CMe - CMe 

pyrrole-i :  5-dicarboxylate,  NH<(  .  '  „  ,  which  crystallises 

O2-W-/  • 

in  small,  stout  prisms,  m.  p.  201°,  and  forms  with  potassium  methoxide 
in  methyl  alcoholic  solution  a  potassium  salt,  crystallising  in  snow- 
white  needles  of  a  pearly  lustre.  The  acid  ester  is  converted  by 
methyl  sulphate  into  the  methyl  ethyl  ester,  stout,  colourless  prisms, 
m.  p.  152°,  and  is  hydrolysed  by  aqueous  potassium  hydroxide  to  2  : 3- 
dimethylpyrrole-4c :  h-dicarboxylic  acid,  which  becomes  red  at  180°, 
sinters  at  200°,  and  melts  at  225°  with  evolution  of  carbon  dioxide. 
When  boiled  with  aqueous  potassium  hydroxide  for  twenty  hours,  ityields 

CMei  CMe 

2 :3  -  dimethylpyrrole-i-carboxylic  acid,  NH<(  I  ,  m.  p. 

188°,  the  ethyl  ester  of  which  has  m.  p.  110 — 111°,  and  is  best  prepared 
by  heating  the  original  monoethyl  ester  at  225°  in  an  atmosphere 
of  carbon  dioxide. 

Ethyl  tctramethylpyrocolldicarboxylate, 

.C(C02Et):C-CO'N - CMe^^ 

CMe<^CMe - N-CO-C:C(C02Et)^C  6’ 

is  obtained  in  long,  pointed,  light  yellow,  felted  needles  of  a  silky 
lustre,  m.  p.  169°,  by  boiling  4-ethyl  hydrogen  2  :  3-dimethylpyrrole- 
4  : 5-dicarboxylate  with  acetic  anhydride. 

When  heated  with  potassium  and  toluene,  ethyl  2  : 3-dimethylpyrrole- 
4-carboxylate  forms  a  potassium  derivative,  which  reacts  with  acetyl 
chloride,  yielding  ethyl  \ -acetyl-2  : 3-dimethylpyrrole-Acarboxylate, 
spherical  aggregates  of  pale  red  needles,  m.  p.  65°. 

2  : 3-Dimethylpyrrole,  obtained  together  with  a  small  amount 
of  bis*2 : 3-dimethylpyrrole  (compare  this  vol.,  i,  736 ;  Dennstedt, 
Abstr.,  1899,  1209)  by  the  distillation  of  2 : 3-dimethylpyrrole  in 
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a  current  of  carbon  dioxide  at  a  temperature  slightly  above  its  m.  p., 
forms  a  potassium  derivative,  which  reacts  with  ethyl  iodide,  yielding 
an  ethyl  derivative,  in  which  the  ethyl  group  is  probably  attached 
to  one  of  the  carbon  atoms  of  the  ring. 

4 -Ethyl  hydrogen  2 -me thyl-3 -ethylpyrrole-A  :  5 -dicarboxylate, 


NH< 


CMe— — CEt 
C(C02H):C-C02Et’ 


prepared  by  condensing  ethyl  oxaloacetate  with  /3-aminopentan-y-one 


in  alkaline  solution,  has  m.  p.  174 — 175°. 


F.  B. 


An  Attempt  to  Synthesise  2 : 3-Dimethyl-4  ethylpyrrole 
(Hsemopyrrole).  Ludwig  Knorr  and  Kurt  Hess  ( Ber .,  1912,  45, 
2626 — 2631). — By  the  reduction  of  /3-oximinobutan-y-one  and  the 
sodium  salt  of  formylacetone  with  sodium  amalgam  in  alcoholic  solu¬ 
tion,  the  authors  have  obtained  4-formyl-2  :  3  : 5-trimethylpyrrole 
instead  of  the  expected  2  :  3-dimethyl-4-ethylpyrrole. 

In  the  first  attempts  the  usual  method  of  reduction  adopted  in 
Knorr’s  synthesis  of  pyrrole  derivatives  was  employed,  namely,  reduc¬ 
tion  with  zinc  dust  and  glacial  acetic  acid,  but  owing  to  the  ease  with 
which  formylacetone  condenses  in  the  presence  of  acids  to  triacetyl- 
benzene,  no  pyrrole  compound  was  obtained.  It  was  found  sub¬ 
sequently  that  the  pyrrole  synthesis  may  be  accomplished  by  reduction 
with  sodium  amalgam  in  alcoholic  solution,  and  in  illustration  of  the 
latter  method  of  reduction  the  preparation  of  ethyl  2  :  4-dimethyl- 
pyrrole-3  : 5-dicarboxylate  and  2-carbethoxy  -3:5-  dimethylpyrrole- 
4-carboxylanilide  is  described. 

.  ,  CMe - OCHO  ,  oru. 

A.- Formyl-2  :  3  :  u-lrimethylpyrrole,  H  ^TrT  !4,r  ,  has  m.  p.  80, 

CMe’IS  H'LMe 

b.  p.  1S6’5°,  reduces  ammoniacal  silver  nitrate,  aud  forms  a  phenyl- 
hydrazone ,  crystallising  in  yellow  needles.  F.  B. 


Acetylpyrroles.  Ludwig  Knorr  and  Kurt  Hess  (Ber.,  1912,  45, 
2631 — 2635). — It  has  been  shown  previously  (Abstr.,  1911,  i,  1019) 
that  the  hydrazone  of  3-acetyl-2  :  4-dimethylpyrrole  when  heated  with 
sodium  ethoxide  yields  3-acetyl-2  : 4-dimethylpyrrole,  whereas  the 
azine  is  converted  into  a  pyrrole,  which  closely  resembles  3-acetyl- 
2  : 4-dimethylpyrrole,  but  differs  from  it  in  giving  a  picrate  of  much 
lower  m.  p.  (Fischer  and  Bartholomaus,  this  vol.,  i,  50).  With  the 
object  of  discovering  the  cause  of  this  difference  in  the  behaviour,  the 
authors  have  investigated  the  behaviour  of  the  azines  of  2-acetyl- 
pyrrole  and  3-acetyl-2  :  4-dimethylpyrrole  towards  sodium  methoxide 
and  sodium  ethoxide  respectively,  and  find  that  with  the  azines  the 
original  acetyl  group  is  not  reduced  to  the  ethyl  group  as  in  the  case 
of  the  hydrazones,  but  is  removed  from  the  molecule,  the  further  action 
of  the  alkyloxide  resulting  in  the  introduction  of  an  alkyl  group  in 
the  1-position. 

The  azine  of  2-acetylpyrrole,  C12H14N4,  prepared  by  boiling  the 
pyrrole  compound  with  hydrazine  hydrate,  crystallises  in  colourless, 
prismatic  columns,  m.  p.  213°  (corr.),  and  is  converted  by  methyl- 
alcoholic  sodium  methoxide  at  200 — 210°  into  2-methylpyrrole. 
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The  azine  of  3-acetyl- 2 : 4-dimethylpyrrole  when  heated  with 
alcoholic  sodium  ethoxide  yields  3  :  5-dimethyl-2-ethylpyrrole  (Abstr., 
1911,  i,  1019).  F.  B. 


Action  of  Sodium  Ethoxide  on  Pyrrole  Derivatives.  II. 
Hans  Fischer  and  Erich  Bartholomaus  ( Zeitsch .  physiol.  Chern.,  1912, 
80,  6 — 16.  Compare  the  vol.,  i,  3t>4). — By  the  action  of  sodium 
ethoxide  on  trimethyl  pyrrole,  crystalline  tetramethylpyrrole  has  been 
obtained.  In  a  similar  manner  with  sodium  propoxide,  trimethyl- 
propylpyrrole  is  formed,  and  has  been  isolated  as  picrate.  A  methyl- 
propylpyrrole  is  stated  by  Marchlewski  to  be  present  in  the  hsemo- 
pyrrole  mixture,  but,  on  heating  this  with  sodium  methoxide,  phyllo- 
pyrrole  is  practically  the  only  product.  This  serves  to  negative 
Marchlewski’s  s  upposition. 

When  ethyl  2 : 5-dimethylpyrrole-3-carboxylate  is  heated  with 
sodium  ethoxide,  the  carbethoxy-group  is  eliminated.  Similarly,  from 
acetyldimethylpyrrole,  dimethylpyrrole  is  obtained ;  this  yields  a 
characteristic  crystalline  picrate.  When  2  :  4-dimethyl-5-ethylpyrrole 
is  heated  with  sodium  methoxide,  the  ethyl  group  in  position  5 
is  replaced  by  methyl,  and  tetramethylpyrrole  is  obtained. 

Methyl  groups  render  the  pyrrole  nucleus  unstable,  dimethyl-  and 
trimethyl-pyrrole  being  more  sensitive  than  pyrrole.  Acetyltrimethyl- 
pyrrole  is  stable  ;  trimethylethylpyrrole  is  most  unstable.  The  pyrrole- 
carboxylic  acids  are  stable  when  pure. 

The  2-azo-dyes  of  the  pyrroles  are  similarly  rendered  more  stable  by 
the  introduction  of  the  acetyl  or  carboxyl  group. 

The  picrates  of  the  pyrroles  are  conveniently  decomposed  by 
shaking  the  suspension  in  ether  with  25%  hydrochloric  acid. 


,  ,  ^TTT^CMe:CMe 

2:3:4: 5-Tetramethyl pyrrole, 


(compare  Ciamician 


and  Silber,  this  vol.,  i,  537),  crystallises  in  colourless  platelets, 
m.  p.  Ill — 112°;  it  has  an  odour  like  naphthalene.  The  yellow  picrate 
has  m.  p.  127 — 128°. 


2:4: 5-Trimethyl-3-propylpyrrole, 


NH< 


CMe:CPr 

CMelCMe’ 


was  isolated  as 


picrate ,  m.  p.  80 — 91°. 

2  :  4- Dimethylpyrrole  picrate  lias  m.  p.  92 — 93°.  E.  F.  A. 


Conversion  of  Dihydrofurandicarboxylic  Acid  into  Hydroxy- 
pyridinecarboxylic  Acid.  Emil  Fischer,  Kurt  Hess,  and  Alex. 
Stahlschmidt  (Ber.,  1912,  45,  2456 — 2467). — When  2  :  5-dihydro- 
furan-2  : 5-dicarboxylic  acid,  obtained  from  dehydromucic  acid  on 
reduction  with  sodium  amalgam  (Hill  and  Wheeler,  Abstr.,  1901,  i, 
556),  is  heated  with  aqueous  ammonia  in  presence  of  ammonium 
bromide  at  160°,  2-hydroxypyridine-6-carboxylic  acid, 


is  formed. 


ch<oS:c(co°h]>n’ 


When  further  heated  this  compound  loses  carbon  dioxide,  forming 
2-hydroxypyridine.  Phosphorus  pentachloride  converts  it  into  a 
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chloropyridinecarboxylic  acid,  which  is  reduced  by  hydrogen  iodide  to 
picolinic  acid. 

The  transformation  from  the  furan  to  the  pyridine  ring  takes  place 
in  several  stages.  When  the  heating  is  effected  in  the  absence  of 
ammonium  bromide  at  150°,  dihydrofurandicarboxylic  acid  is  converted 
into  the  half  amide ;  this  could  not  be  transformed  into  hydroxy- 
pyridinecar  boxy  lie  acid. 

a-Dihydrofurandicarboxylamide  is  prepared  by  the  action  of 
ammonia  on  the  dichloride  j  here,  also,. dehydrating  agents  other  than 
ammonia  were  without  effect. 

2  :  3-Dihydrofuran-2  : 5-dicar boxylic  acid,  which  is  obtained  from  the 
2  : 5-isomeride  on  boiling  with  alkali,  is  readily  converted  by  ammonia 
into  the  same  hydroxypyridinecarboxylic  acid. 

2 -Hydroxypyridine-b.-carboxylic  acid  forms  long,  thin  prisms  or 
needles,  which  sinter  at  275°  (corr.),  m.  p.  282°  (corr.  decomp.).  It 
tastes  and  reacts  acid,  and  gives  a  yellowish-red  colour  with  ferric 
chloride.  The  barium  salt  forms  long,  narrow  prisms,  obliquely  cut 
and  aggregated  in  bunches ;  the  calcium  salt  crystallises  in  micro¬ 
scopic,  prismatic  needles ;  the  copper  salt  forms  microscopic,  obliquely 
cut  prisms. 

2-C  hloropyridine-6-carboxylic  acid  crystallises  in  colourless  platelets, 
which  sinter  at  180°  (corr.),  m.  p.  190°  (corr.).  The  copper  salt 
+  4H20  forms  pale-coloured,  microscopic  columns ;  the  silver  salt 
appears  as  very  slender,  microscopic,  thread-like  needles ;  the  calcium 
salt  +  H20  forms  short,  interlaced,  pointed  needles. 

The  monoamide  of  2  :  5-dihydrofuran-2  :  5-dicarboxylic  acid, 
C4H40(C02H)-CONH2, 

crystallises  in  microscopic  prisms,  m.  p.  244°  (corr.,  decomp.). 

2  :b-Dihydrofuran-2:b-dicarboxyl  chloride ,  C4H40(C0C1)2,  is  a  colour¬ 
less,  strongly  refractive,  mobile  oil  of  powerful  odour,  b.  p.  146°/28  mm., 
which  darkens  in  colour  on  keeping. 

2 :  b-Dihydrofuran-2  :  b-dicarboxylamide  forms  colourless,  stunted 
crystals,  mostly  plates,  m.  p.  211 — 212°  (corr.).  E.  F.  A. 

1  :  5-Nap  hthylenediamine.  Chemische  Fabrik  R.  Scheuble 
&  Co.  ( Ghem ,  Zeit.,  1912,  36,  1226). — The  unpleasant  properties 
attributed  to  1  :  5-diacetylnaphthylenediamine  by  Kunckell  and 
Schneider  (this  vol.,  i,  811)  are  ascribed  to  chloroacetyl  chloride  and 
bromoacetyl  chloride,  each  of  which  can  cause  an  inflammation  of  the 
skin.  Susceptibility  to  the  action  of  these  substances  appears  to  be 
largely  a  personal  matter,  whilst  persons  who  have  recovered  from  one 
attack  appear  to  be  subsequently  immune.  In  reply  to  this  criticism, 
Franz  Kunckell  (ibid.,  1226 — 1227)  points  out  that  chloroacetyl 
chloride  was  employed  during  two  years  in  his  laboratory  without 
unpleasant  consequences.  The  latter  were  only  observed  when 
1  :  5-naphthylenediamine  was  acetylated,  and,  since  the  amine  itself  is 
apparently  harmless,  they  must  be  attributed  to  1  : 5-diacetylnaphthyl¬ 
enediamine.  H.  W. 

Ditertiary  Hydrazines  and  Bivalent  Nitrogen.  Heinrich 
Wieland  (Annalen,  1912,  392,  127 — 133). — Tetraphenylhydrazine 
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and  its  homologues,  analogously  to  hexaphenylethane,  dissociate  in 
solution  into  radicles,  NAr2  (Abstr.,  1911,  i,  570).  The  author’s 
aims  in  the  following  papers  are  to  trace  as  fully  as  possible  the 
analogy  between  carbon  and  nitrogen  as  regards  the  existence  of  free 
radicles,  and  to  examine  the  dependence  of  the  stability  of  the  hydr¬ 
azine  on  the  character  of  the  substituting  aryl  groups.  Confining  the 
comparison  to  tetra-arylated  hydrazines,  it  is  found  that  the  dis- 
sociability  increases  with  the  presence  of  positive  groups.  On  the 
other  hand,  mixed  dialkyldiarylhydrazines  have  been  prepared,  and 
are  found  to  dissociate  less  readily  than  tetra-arylhydrazines. 

c.  s. 


Aromatic  Hydrazines.  XI.  Dissociation  of  Tetrazens. 

Heinrich  Wieland  and  H.  Fressel  ( Annalen ,  1912,  392, 

133 — 156). — Franzen  and  Zimmermann’s  observations  regarding  the 
conversion  of  tetrazens  into  ditertiary  hydrazines  (Abstr.,  1906,  i, 
702)  require  amplification.  Many  tetrazens  require  boiling  for  some 
time  for  the  complete  expulsion  of  the  azo-nitrogen,  and  the  products 
are  secondary  amines  and  Schiff’s  bases,  doubtless  formed  by  the  inter¬ 
action  of  the  NB,2  groups,  which  are  intermediate  products.  Tetra- 
ethyltetrazen,  which  in  the  pure  condition  is  a  pleasantly  odorous 
liquid,  b.  p.  79°/12  mm.,  decomposes  when  heated  for  some  time  under 
the  ordinary  pressure,  and  yields  nitrogen,  diethylamine,  and  ethyl 
ethylideneamine.  The  formation  of  NEt2  groups  during  the  decom¬ 
position  of  the  tetrazen  is  shown  by  passing  a  slow  current  of  nitric 
oxide  over  the  decomposing  tetrazen,  whereby  nitrosodiethylamiue 
is  produced.  A-Azopiperidine  decomposes  when  heated  for  some  time, 
and  yields  piperidine  and  tetrahydropyridine  (1).  It  reacts  with 
ethereal  methyl  iodide  (3  mols.)  to  form  dimethyl piperidinium  iodide 
and  an  amorphous  substance. 

Tetrabenzyltetrazen  is  best  obtained  by  oxidising  a  cold  saturated 
alcoholic  solution  of  as-dibenzylhydrazine  with  alcoholic  p-benzo- 
quinone  at  0°.  By  being  heated  for  six  hours  in  boiling  xylene,  it 
yields  dibenzylamine  and  benzylbenzylideneamine,  whilst  when  heated 
with  methyl  iodide  in  benzene,  it  yields,  amongst  other  products, 
dibenzyldimethylammonium  iodide,  m.  p.  191°. 

aj3-Diphenyl-aj3dimethylhydrazine,  is  PhMe*ISrPhMe,  b.  p.  138°/ 
1  mm.,  is  obtained,  together  with  methylaniline  and  the  Schiff  base, 
by  heating  diphenyldimethyltetrazen  in  boiling  xylene  for  one  and 
a-half  hours  in  an  atmosphere  of  carbon  dioxide.  The  dissociation  of 
the  hydrazine  into  NPhMe  can  be  indicated,  either  by  distillation  in  a 
vacuum,  whereby  methylaniline  and  polymerisation  products  of 
methyleneaniline  are  obtained,  or  by  heating  the  substance  in  boiling 
xylene  in  a  current  of  nitric  oxide,  whereby  phenylmethylnitrosoamine 
is  produced.  Diphenyldimethylhydrazine  behaves  towards  acids  like 
its  tetrazen  (of  course,  nitrogen  is  not  evolved) ;  specially  characteristic 
is  the  action  of  slightly  warmed  glacial  acetic  acid,  which  produces  a 
violet  coloration,  changing  to  blue  and  green,  a  fi- Diphenyl-  afi- 
diethylkydrazine,  b.  p.  141°/1  mm.,  behaves  like  its  methyl  homologue, 
and  is  obtained  in  a  similar  manner.  The  formation  of  ammonia  and 
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phenylcarbylamine  by  the  decomposition  of  diphenyldimethyl- 
tetrazen  in  boiling  xylene  (Franzen  and  Zimmermann,  loc.  cit.)  has 
not  been  observed  by  the  authors.  The  diphenyldibenzylhydrazine 
described  by  these  two  investigators  (loc.  cit.)  is  probably  a  mixture 
of  benzylauiline  and  benzylideneaniline. 

Unsuccessful  attempts  have  been  made  to  prepare  ditertiary 
hydrazines  by  the  action  of  metals  on  secondary  A-chloroamines. 

C.  S. 


Aromatic  Hydrazines.  XII,  Dissociation  of  Tetra- 
arylhydrazines  and  of  Diarylnitrosoamines.  Heinrich  Wieland 
and  Hans  Lecher  (Annalen,  1912,  392,  156 — 169). — Rapidly  in 
boiling  xylene,  or  after  some  months  in  chloroform  or  benzene  in 
darkness  at  the  ordinary  temperature,  tetraphenylhydrazine  decom¬ 
poses  into  diphenylamine  (2  mols.)  and  5 : 10-diphenyldihydrophen- 
azine  (1  mol.). 

s-Diphenyldi-p-tolylhydrazine,  C6H4Me,NPh*NPh-C6H4Me,  m.  p. 
123°,  colourless  crystals,  obtained  by  the  oxidation  by  potassium 
permanganate  of  phenyhp-tolylamine  in  acetone  at  10 — 20°,  decom¬ 
poses  in  a  similar  manner  in  boiling  toluene  in  thirty  minutes,  or  in 
chloroform  or  benzene  in  darkness  after  three  months,  the  products 
being  phenyl-jo-tolylamine  and  a  diphenyldimethyldihydrophenazine, 
C2tiH22N2,  m.  p.  above  315°,  darkening  at  267°.  On  the  contrary, 
tetra-/)-tolylhydrazine  can  be  kept  in  benzene  in  darkness  for  three 
months  without  appreciable  change  ;  in  chloroform,  however,  under 
similar  conditions,  it  decomposes  into  p-ditolyldihydrotolazine,  m.  p. 
274°,  not  269°  (Abstr.,  1908,  i,  1014),  and  di-jo-tolylamine. 

Tetra-j9-anisyltetrazen  decomposes  in  boiling  benzene  in  an  atmo¬ 
sphere  of  carbon  dioxide,  yieldiDg  the  anisazine,  m.  p.  292°  (not  290°, 
loc.  cit.),  and  presumably  di-/?-anisylamine. 

Diarylnitrosoamines  decompose  in  boiling  xylene  in  an  atmosphere 
of  carbon  dioxide,  yielding  nitric  oxide  and  products  similar  to  those 
obtained  above  by  the  decomposition  of  tetra-arylhydrazines  and 
formed  by  the  mutual  interaction  of  the  NAr,  radicles.  Thus 
di-jp-tolylnitrosoamine  yields  di-jo-tolylamine  and  p-ditolyldihydro- 
tolazine ;  di-p-anisylnitrosoamine  yields  the  anisazine  and  di-p-anisyl- 
amine  ;  />-nitrodiphenylnitrosoamine  yields  very  easily  jo-nitrodiphenyl- 
amine  and  5  :  \0-di-p-nitrophenyldihydrophenazine, 


L«n4\N(06H4-N02)/U« 

m.  p.  183°,  reddish-brown  substance  ;  di-ja-nitrophenylnitrosoamine 
yields  di-/?-nitrophenylamine  and  2:4:  4'-trinitrodiphenylamine  ; 
A-nitrosocarbazole  yields  carbazole  and  3-nitrocarbazole.  In  the 
last  two  cases  the  expected  azines  have  not  been  obtained,  but  nitrated 
amines  produced  by  some  obscure  reaction. 

The  dissociation  of  nitrosoamines,  NR2*NO,  by  heat  depends  on  the 
nature  of  R.  No  dissociation  occurs  when  R  is  an  alkyl  group, 
dialkylnitrosoamines  volatilising  without  decomposition.  When  R  is 
an  aryl  group,  the  dissociation  proceeds  the  more  easily  the  more 
positive  is  the  aromatic  group.  C.  S. 
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Aromatic  Hydrazines.  XIII.  Some  New  Ditertiary 
Hydrazines  and  Tetrazens  of  the  Aromatic  Series.  Heinrich 
Wieland  and  A.  Susser  ( Annalen ,  1912,  392,  169 — 185). — s -Diphenyl- 
di-p-anisylhy  dr  azine,  OMe*C6H4*NPh*NPh*C6H4*OMe,  m.  p.  130° 
(decomp.),  colourless  needles,  and  tetra-o-tolylhy  dr  azine,  N2(C6H4Me)4, 
m.  p.  112°,  an  unstable,  amorphous  powder,  are  obtained  by  oxidising 
p-methoxydiphenylamine  and  di-o-tolylamiue  respectively  in  cold 
acetone  by  powdered  potassium  permanganate.  In  accord  with  the 
generalisation  that  the  dissociation  of  aromatic  ditertiary  hydrazines 
is  facilitated  by  the  presence  of  positive  nuclei,  the  two  preceding 
hydrazines  dissociate  very  easily,  the  former  in  boiling  benzene,  the 
latter  in  solution  at  the  ordinary  temperature. 

s-Diphenyldi-jo-anisylhydrazine  develops  a  rose  coloration  in  cold 
glacial  acetic  acid ;  the  colour  changes  to  violet  by  warming,  and 
the  solution  then  contains  j9-methoxydiphenylamine  and  the  di- 

methoxyperazonium  acetate ;  the  azine,  OMe’CgHg^^p^^-CgHg'OMe, 

corresponding  with  the  latter,  is  a  yellow,  crystalline  substance,  from 
which,  by  treatment  with  glacial  acetic  and  anhydrous  mineral  acids, 
azonium  salts  are  obtained,  the  colours  and  spectra  of  which  are  very 
similar  to  those  of  the  salts  of  the  tetramethoxylated  azine  (Abstr.. 
1908,  i,  1014). 

s-Diphenyldi-;>-anisylhydrazine,  dissolved  in  benzene  and  acetone  at 
15°,  is  converted  by  ethereal  hydrogen  chloride  mainly  into  jp-methoxy- 
diphenylamine  and  v(1)-chloro-p-methoxydiphenylamine, 

K  OMe-C6H4-NH-C6H4Cl, 

m.  p.  48‘5°;  in  addition,  the  dihydrochloride,  violet  needles,  of 
2  :  7-dimethoxy-5  :  10-di-ip-chlorophenyldihydrophenazine, 

0Me-C6H3<£<°A£|>>06H3-0M^ 

yellow  needles,  decomp.  281°,  darkening  at  244°,  is  obtained. 

Attempts  to  prepare  tetranaphthylhydrazines  have  been  unsuccess¬ 
ful.  Doubtless  the  oxidation  of  di-/3-naphthylamino  in  cold  acetone 
by  potassium  permanganate  produces  the  N (C10H7)2  radicle  ;  however, 
these  combine  with  one  another  to  produce,  not  the  desired  tetra -(3- 
naphthylhydrazine,  but  an  isomeric  substance,  C40H28N2,  m.  p.  273°, 
colourless  crystals,  which  is  very  probably  a-2 -fi-naphthylaminonaphthyl- 
di-/3-naphthylamine  [tri-/3-naphthyl-l  :  2-naphthylenediamine], 
C10H7-NH-C10H6-N(C10Hr)2. 

It  is  also  produced  by  the  dissociation  of  di-/3-naphthylnitrosoamine 
(preceding  abstract),  or  of  tetra-/3-naphthyltetrazen,  or  by  the  inter¬ 
action  of  ethereal  di-/3-naphthylamine,  alcoholic  sodium  ethoxide,  and 
ethereal  iodine  for  twelve  hours ;  in  the  last  case,  a  di-iododinaphthyl- 
amine,  C20H13NI2,  m.  p.  179°,  yellow  needles,  is  also  obtained*  The 
trinaphthylnaphthylenediamine  forms  a  colourless  hydrochloride  with 
ethereal  hydrogen  chloride,  is  scarcely  changed  by  concentrated 
sulphuric  acid,  and  is  not  reduced  by  zinc  dust  and  acetic  acid. 

&s-Di-/3-naphthylhydrazine,  NH2’N(C10H7)2,  m.  p.  141°,  pearly 
leaflets,  produced  by  the  reduction  of  di-/3-naphthylnitrosoamine  by 
zinc  dust  and  cold  acetic  acid  and  ether,  is  oxidised  in  acetone  at 
-  15°  to  tetra- fi-naphthyltetrazen,  N(C10H7)2*NIN*N(C10H7)2,  decomp. 
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147°,  unstable,  yellow  crystals,  by  saturated  potassium  per¬ 
manganate. 

C  H 

[With  H.  Fressel.] — Diphenylenehydrazine,  i ' 8  4^>N'NH2,  m.p.  147° 

C6H4 

(decomp.),  colourless  needles,  is  obtained  by  treating  a  moist  ethereal 
soluton  of  W-nitrosocarbazole  with  zinc  dust  and  glacial  acetic  acid 
in  a  freezing  mixture.  It  forms  a  crystalline  hydrochloride  and 
C  H 

benzylidene  derivative,  i6  4^>N*NICHPh,  m.  p.  137°,  yields  usually 
C6H4 

carbazole  by  oxidation,  but  is  converted  in  cold  ether  by  W-hydro- 
chloric  acid  and  sodium  hypochlorite  into  bisdiphenyleneteirazen, 
C  H  C  H  * 

i6  4^>N*NIN‘N<[[  i6  4,  decomp.  216°,  yellowish-green  plates,  which 

'-'6^4  ^6“4 

differs  from  all  other  tetrazens  in  its  great  stability  towards  acids. 
It  is  unchanged  in  boiling  toluene  by  hydrogen  chloride,  and  is  only 
decomposed  by  concentrated  sulphuric  acid  by  warming  ;  by  prolonged 
boiling  with  copper  powder  in  xylene,  it  yields  nitrogen,  carbazole, 
and  a  blue  substance ,  possibly  (C12H7N)a;.  C.  S. 

Aromatic  Hydrazines.  XIV.  Nitration  of  Tetraphenyl- 
hydrazine.  Cyanoarylhydroxylamines.  Heinrich  Wieland  and 
A.  Roseeu  ( Annalen ,  1912,  392,  186 — 195). — Nitrated  tetraphenyl- 
hydrazines,  the  preparation  of  which  is  desirable  for  the  comparative 
study  of  the  stability  of  tetra-arylhydrazines,  cannot  be  obtained 
by  the  direct  action  of  nitric  acid  on  account  of  the  rapid  fission  of  the 
tetraphenylhydrazine  produced  thereby.  ip-Nitrotetraphenylhydrazine, 
NO^CgH^NPh'NPhg,  m.  p.  145°,  orange-red  plates,  is  obtained  by 
warming  powdered  tetraphenylhydrazine  with  amyl  nitrite.  It  is 
remarkably  stable  on  account  of  the  presence  of  the  negative  group 
(compare  preceding  abstracts),  and  is  unchanged  by  not  too  prolonged 
boiling  in  solvents  of  high  b.  p.,  by  ethereal  hydrogen  chloride,  or  by 
glacial  acetic  acid.  It  is  reduced  in  alcoholic  solution  to  diphenyl- 
amine  and  phenyl-jo-phenylenediamine  by  stannous  chloride  and  con¬ 
centrated  hydrochloric  acid.  ^-Nitrotetraphenylhydrazine  develops  a 
violet  coloration  with  concentrated  sulphuric  acid  at  0° ;  after  three 
hours,  however,  the  substance  is  decomposed  and  yields  diphenylamine, 
jp-nitrodiphenylamine,  and  a  substance,  C24H1902N3,  m.  p.  165°,  orange 
prisms,  which  is  apparently  js-nitrodiphenylbenzidine, 
N02-C6H4-NH-C6H4-C6H4-NHPh. 

[With  S.  Gambarjam.] — s- Diphenyl -di-p-ni trophenylhydrazine, 
N02-C6H4-NPh-NPh-C6H4-N02, 

m.  p.  168 — 169°,  red,  rhombic  plates,  is  obtained  by  the  action  of  pure 
nitrogen  dioxide  on  a  cold  saturated  solution  of  tetraphenylhydrazine 
in  benzene.  It  resembles  p-nitrotetraphenylhydrazine  in  its  stability. 
It  is  reduced  to  phenyl-p-phenylenediamiDe  by  zinc  and  acetic  acid. 
With  cold  concentrated  sulphuric  acid  at  0°,  it  develops  a  violet 
coloration,  but  it  decomposed  after  three  hours,  yielding  jo-nitro- 
diphenylamine,  an  orange-red  substance,  m.  p.  211°,  and  mainly 
di-p-nitrophenylbenzidine,  NO2*C6H4*NH*0aH4'C6H4,NH,C6H4*NO2, 
m.  p.  252°,  red  crystals  with  blue  reflex. 
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($-Cyano-/3-phenylhydroxylamim,  CN'NPh'OH,  obtained  from 
^3-phenylhydroxylamine  and  cyanogen  bromide  in  the  presence  of 
sodium  hydrogen  carbonate  (Abstr.,  1904,  i,  628),  is  extremely 
unstable,  but  can  be  isolated  for  a  few  minutes  in  crystalline  leaflets. 
It  dissolves  in  alkalis,  but  is  insoluble  in  aqueous  acids ;  ethereal 
hydrogen  chloride  produces  after  some  time  a  crystalline  iminochloride 
hydrochloride,  OH’NPh’CCKNH.HCl,  from  an  aqueous  solution  of 
which  at  50°  the  cyanophenylhydroxylamine  is  recovered.  Hydrogen 
cyanide,  aniline,  and  phenylcyanamide  are  formed  by  reducing  a  cold 
concentrated  aqueous  solution  of  this  hydrochloride  with  stannous 
chloride  and  hydrochloric  acid. 

(d-Cyano-fd-p-tolylhydroxylamine,  C6H4Me*N(ON)-OH,  obtained  in  a 
similar  manner,  is  likewise  extremely  unstable,  and  forms  an  imino¬ 
chloride  hydrochloride ,  C8H90NC1,HC1,  decomp.  155°.  C.  S. 

Ditertiary  Hydrazines.  XV.  Tetra-anisylhydrazine.  Hein¬ 
rich  Wieland  and  Hans  Lecher  ( Ber .,  1912,  45,  2600 — 2605. 
Compare  Abstr.,  1908,  i,  1014). — Tetra-anisylhydrazine, 

N2(C6H4*OMe)4, 

is  obtained  by  the  oxidation  of  dianisylamine  with  lead  dioxide  in 
ethereal  solution  at  the  ordinary  temperature.  It  forms  almost 
colourless,  stellar  aggregates  of  prisms,  m.  p.  90-5°,  which  slowly 
decompose  when  kept,  and  dissolves  in  concentrated  sulphuric  acid 
with  a  dark  blue  coloration.  The  union  of  the  nitrogen  atoms  is  so 
feeble  that  dissociation  into  the  free  radicle,  *N(C6H4'OMe)2,  takes 
place  in  organic  solvents,  even  at  the  ordinary  temperature.  Its 
solution  in  benzene  has  a  light  green  colour,  which  becomes  deeper  on 
warming,  owing  to  the  greater  dissociation. 

With  hydrochloric,  sulphuric,  and  acetic  acids,  it  forms  dark  blue 

quinonoid  salts,  (OMe^  ^>]^xiC6H4<^^j-e,  which,  however, 

are  very  unstable  and  readily  undergo  decomposition. 

The  acetate,  obtained  by  dissolving  the  hydrazine  in  glacial  acetic 
acid,  decomposes  into  dianisylamine  and  anisazonium  acetate  (Abstr., 
1908,  i,  1014).  Further  evidence  of  the  dissociation  of  the  hydrazine 
in  solution  is  supplied  by  the  behaviour  of  the  compound  toward 
nitric  oxide  and  triphenylmethyl,  with  which  it  combines  very  readily 
in  benzene  solution  at  the  ordinary  temperature,  yielding  dianisyl- 
nitrosoamine  and  u-dianisylaminotriphenylmethane, 
CPh3-N(C6H4-OMe)2. 

The  last-mentioned  substance  crystallises  in  colourless  prisms,  which 
melt  at  156°  to  a  red  liquid,  and  dissociates  much  less  readily  than  the 
analogously  constituted  compounds  previously  described. 

In  benzene  or  acetone  solution,  the  hydrazine  decomposes  in  the 
course  of  a  few  hours  at  the  ordinary  temperature  into  dianisylamine 
and  anisazine.  F.  B. 

Reductions  in  the  Glyoxaline  Series.  I.  Reduction  of 
Diphenylglyoxalone.  Heinrich  Biltz  ( Annalen ,  1912,  391, 

169 — 190). — 4  : 5-Diphenylglyoxalone  is  nob  reduced  by  zinc  and 
boiling  acetic  and  hydrochloric  acids,  hydriodic  acid  and  phosphorus 


i.  908 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


at  180°,  aqueous  alcoholic  sodium  stannite,  or  sodium  and  absolute 
alcohol  at  40°.  At  the  b.  p.,  however,  the  last  reagent  produces 

CHPh#NH 

4  :  5-diphenyl- 4  :  5-dihydroglyoxalone,  I  ^>CO,  m.  p.  292 — 293°, 

CHih*K  H. 

together  with  a  little  of  an  isomeride,  m.  p.  245 — 246°.  Diphenyldi- 
hydroglyoxalone  does  not  react  with  bromine  or  potassium  perman¬ 
ganate,  forms  a  diacetyl  derivative,  m.  p.  160°,  yields  dibenzoyl- 
carbamide  by  energetic  treatment  with  chromic  acid,  and  is  partly 
converted  into  meso-a/3-diphenylethylenediamine  (following  abstract) 
by  hydrogen  bromide  in  acetic  acid. 

The  by-product,  m.  p.  245 — 246°,  cannot  be  converted  into  the 
isomeride.  It  contains  the  glyoxaline  skeleton,  and  in  its  behaviour 

CHPh*NH 

corresponds  with  the  formula,  _ ^>CH*OH,  of  Z-hydroxy-k  :  5- 


diphenyl- 2 : 5 -dihydroglyoxaline,  being  produced  probably  by  the 
reduction  of  the  enolic  modification  of  the  diphenylglyoxalone.  It 
forms  a  diacetyl  derivative,  m.  p.  190—191°,  from  which  an  acetyl 
derivative,  C17H1602N2,  m.  p.  209 — 210°,  is  obtained  by  careful 
hydrolysis  with  aqueous  alcoholic  ammonia ;  both  derivatives  yield  the 
hydroxydiphenyldihydroglyoxaline  by  treatment  with  alcoholic  potass¬ 
ium  hydroxide.  Hydroxydiphenyldihydroglyoxaline  is  unsaturated. 
With  bromine  in  chloroform,  it  forms  an  unstable  orange-red  perbromide, 
from  which  an  unstable  dibromide,  C15H14ON2Br2,  is  produced;  by 
warming  or  by  treatment  with  alcohol,  the  dibromide  is  re-converted 
into  the  hydroxydiphenyldihydroglyoxaline.  The  latter  is  changed 
to  4  : 5-diphenylglyoxalone  by  bromine  in  boiling  alcohol. 

The  action  of  hydrogen  bromide  on  2-hydroxy-4 : 5-diphenyl-2  : 5- 
dihydroglyoxaline  in  boiling  chloroform  yields  Z-bromo-2-hydroxy-i  :  5- 

CHPh-NH 

diphenyltetrahydroglyoxaline,  ^  p  ^>CH*OH,  which  easily  loses 


hydrogen  bromide  by  warming  or  treatment  with  alcohol  By  boil¬ 
ing  with  hydrogen  bromide  in  glacial  acetic  acid,  the  preceding 
bromide  or  hydroxydiphenyldihydroglyoxaline  itself  is  converted  into 
the  hydrobromide  of  meso-a/3-diphenylethylenediamine. 

The  oxidation  by  solid  potassium  permanganate  of  hydroxydiphenyl 
dihydroglyoxaline  in  aqueous  acetone  yields  dibenzoylcarbamide. 

C.  S. 


Reductions  in  the  Glyoxaline  Series.  II.  Reduction  of 
Thioldiphenylglyoxalone.  Heinrich  Biltz  and  Paul  Krebs 
(. Annalen ,  1912,  391,  191 — 214). — 2-Thiol-4  :  5-diphenylglyoxaline  is 
obtained  very  conveniently  by  heating  benzoin  and  thiocarbamide  at 
200°.  It  cannot  be  acetylated,  and  is  converted  almost  quantitatively 
into  benzil  by  alcohol  and  bromine. 

Unlike  the  corresponding  diphenylglyoxaline  (preceding  abstract), 
thiol-4  :  5-diphenylglyoxaline  yields  only  one  product  by  reduction  with 
sodium  and  boiling  absolute  alcohol.  The  position  of  the  two  hydrogen 
atoms  taken  up  has  not  been  ascertained  beyond  doubt.  However, 
since  the  general  behaviour  of  thioldiphenylglyoxaline  corresponds 
with  that  of  the  enolic  modification,  the  reduction  product  is  most 


ORGANIC  CHEMISTRY. 


i.  909 


probably  2-thiol-i  :  6 -diphenyl -2  :  5-dikydroglyoxaline , 

SN3ch-sh. 


It  has  m.  p.  315°,  and  behaves  like  a  mercaptan.  Thus  it  dissolves  in 
10%  sodium  hydroxide,  and  forms  a  sodium  salt,  C]5H13N2SKa,  large 
leaflets.  With  boiling  alcohol  and  ethyl  iodide,  it  yields  the  hydriodide, 
m.  p.  245°,  of  the  ethyl  ether ,  Cl7HlgN2S,  m.  p.  186°,  colourless  needles. 

Attempts  to  replace  the  sulphur  by  oxygen  and  thus  to  produce 
2-hydroxy-4  :  5-diphenyl-2  :  5-dihydroglyoxaline  (preceding  abstract) 
have  not  been  successful.  It  is  converted  by  alcohol  and  bromine 
water  into  benzil,  and  by  boiling  3%  nitric  acid  into  4  :  5-diphenyl- 
glvoxaline.  When  oxidised  by  alkaline  potassium  permanganate,  it 
yields  4  :  5-diphenylglyoxaline-2-sulphonie  acid. 

By  reduction  with  sodium  and  boiling  amyl  alcohol,  thioldiphenyl- 
dihydroglyoxaline  is  converted  into  meso-a/?-diphenylethylenediamine. 
The  hydrochloride ,  m.  p,  256°  (decomp.),  platinichloride,  m.  p.  265° 
(decomp. ),  and  dibenzoyl  derivative,  m.  p.  350°,  of  this  base,  and  the 
hydrochloride,  m.  p.  251°  (decomp.),  disalicylidene  derivative,  m.  p. 
200 — 201°,  and  dibenzoyl  derivative,  m.  p.  287°,  of  the  racemic 
modification,  are  described,  since  the  literature  of  these  two  bases  is 
in  many  points  erroneous.  C.  S. 


Reductions  in  the  Glyoxaline  Series.  III.  Reduction  of 
Diphenylglyoxaline  and  Triphenylglyoxaline.  Heinrich  Biltz 
and  Paul  Krebs  ( Annalen ,  1912,  391,  210 — 214). — Kohler  has 
described  ( Diss Erlangen,  1887)  a  triphenyldihydroglyoxaline,  m.  p. 
257°,  which  he  obtained  by  the  action  of  sodium  and  alcohol  on 
lophino  (2:4: 5 -triphenylglyoxaline).  It  is  now  shown  that  this 
substance  is  only  impure  lophine ;  by  crystallisation  from  absolute 
alcohol,  pyridine,  or  ether,  the  m.  p.  is  raised  to  that  of  lophine,  275°. 
Lophine  is  not  reduced  by  sodium  and  boiling  amyl  alcohol.  The 
same  is  true  of  4 :  5-diphenylglyoxaline ;  the  product,  after  crystalli¬ 
sation  from  alcohol,  has  a  constant  m.  p.  about  216°.  It  is,  however, 
only  impure  4  : 5-diphenylglyoxaline ;  the  impurities  can  be  removed 
by  purification  through  the  hydrochloride,  and  the  substance  then  has 
the  correct  m.  p.,  227°.  O.  S. 


Reductions  in  the  Glyoxaiine  Series.  IV.  Reduction  of 
Thiodiphenylhydantoin.  Heinrich  Biltz  and  Karl  Seydel 
{Annalen,  1912,  391,  215 — 230). — 5  :  5-Diphenylhydantoin  and  thio- 
5  : 5-diphenylhydantoin  are  extremely  resistant  to  the  attack  of  many 
reducing  agents.  The  latter,  however,  is  converted  by  sodium 
and  boiling  amyl  alcohol  into  5  :  5-diphenyltetrahydro-4:-glyoxalone, 
PPh  ‘NTT 

CO— NH'>0H2,  m-  P-  185 -5 — 186-5°,  which  is  purified  through  the 

hydrochloride,  decomp.  205 — 206°.  This  product  is  isomeric  with  the 
4 : 5-diphenyldihydroglyoxalones  (preceding  abstracts),  but  differs 
from  them  in  its  pronounced  basic  character  ( nitrate ,  decomp.  171°; 
picrate,  m.  p.  about  158°).  By  energetic  oxidation  it  yields  benzo- 
phenone,  but  is  converted  by  treatment  with  potassium  permanganate, 
in  2A-nitric  acid  or  glacial  acetic  acid  at  60°,  or  suspended  in  sodium 
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hydroxide  at  70 — 80°,  into 


CPh„*NH 
CO - N 


>CH,  m.  p.  166 


5  : 6-diphenyl -4  ;  5-dihydroA-glyoxalone, 
167°.  This  substance,  which  is  re-con¬ 


verted  into  its  generator  by  zinc  and  boiling  dilute  hydrochloric  acid, 
is  amphoteric,  being  soluble  in  sodium  hydroxide  and  forming  salts 
with  strong,  inorganic  acids  ( hydrochloride ,  m.  p.  264°  [decomp.]  ; 
nitrate,  m.  p.  170 — 171°[decomp.]).  It  forms  an  acetyl  derivative,  m.  p. 
138 — 139°,  and  1-methyl  derivative,  m.  p.  175 — 176°,  and  is  converted 
into  ammonia  and  aminodiphenylacetic  acid,  NH2*CPh2*C02H,  m.  p. 
245 — 246°  (decomp.),  by  prolonged  boiling  with  20%  sodium  hydroxide. 
Similarly,  the  1 -methyl  derivative  is  decomposed  into  ammonia  and 
metkylaminodiphenylacetic  acid,  NHMe*CPh2*C02H,  m.  p.  211° 
(decomp.),  by  boiling  alcohol  and  33%  potassium  hydroxide.  This 
decomposition  proves  that  in  5  :  5-diphenyl-l -methyl-4  :  5-dihydro- 
glyoxal-4-one  the  methyl  group  is  in  position-1  and  the  double  linking 
in  the  position  2  :  3. 

When  5  : 5-diphenyl-4  : 5-dihydro-4-glyoxalone  is  boiled  with  water, 
it  is  converted  into  2-hydroxy-5 : 6-diphenyltetrahydro-i-glyoxalone, 


CPlyNH 
CO — NH 


^>CH’OH,  m.  p.  165°  (deeomp.),  which  is  also  obtained  as  a 


by-product  in  the  action  of  alkaline  potassium  permanganate  on 
5  : 5-diphenyltetrahydro-4-glyoxalone.  At  170°  it  loses  water  and  is 
re-converted  into  5  :  5-diphenyl-4  :  5-dihydro-4-glyoxalone.  In  a  similar 
manner,  boiling  water  converts  l-acetyl-5  : 5-diphenyl-4  :  5-dihydro- 
4-glyoxalone  into  l-acetyl-2-hydroxy-5  :  5-dipkenyltetrahydroA-glyoxal- 
one,  m.  p.  2u7°  (decomp.).  C.  S. 


Reductions  in  the  Glyoxaline  Series.  V.  Influence  of 
Substituents  on  the  Acidity  of  Imino-groups.  Heinrich  Biltz 
{Annalen,  1912,  391,  231 — 234.  Compare  preceding  abstracts). — The 
influence  of  neighbouring  substituents  on  the  acidity  of  the  imino- 
group  is  well  illustrated  by  the  preceding  examples.  5  : 5-Diphenyl- 
hydantoin  is  strongly  acidic.  5  : 5-Diphenyltetrahydro-4-glyoxalone 
is  a  pronounced,  but  not  a  strong,  base.  2-Hydroxy-4 : 5-diphenyl- 
2  : 5-dihydroglyoxaline,  2-hydroxy-5:5-diphenyltetrahydro-4-glyoxalone, 
and  4  :  5-diphenyl-4  :  5-dihydroglyoxalone  are  neutral  substances. 
4  : 5-Diphenylglyoxalone  has  a  feebly  acid  character;  5  : 5-diphenyl- 

3- mpthylhydantoin  is  rather  more  acidic,  and  5  :  5-diphenyl-4  :  5-dihydro- 

4- glyoxalone  is  still  more  so. 

Glyoxaline,  4  : 5-dihydroglyoxaline,  and  their  alkyl  derivatives  are 
pronounced  bases.  Strongly  acidic  substituents  in  positions  4  and  5 
render  4  : 5-dihydroglyoxaline  amphoteric.  Glyoxalones  are  neutral  or 
very  feebly  amphoteric.  -•  C.  S. 


Pyrimidines.  LVI.  Action  of  Hydroxylamine  on  4-Methyl- 
1  :  6-dihydro -6-pyrimidone-2-thioloxalylacetic  Acid.  a-Ox- 
imino-/?-thiolpropionic  Acid.  Treat  B.  Johnson  and  Norman  A. 
Shepard  ( Amer .  Chem.  J.,  1912,  48,  279 — 296). — Piutti  (Abstr., 
1888,  677)  has  effected  the  synthesis  of  aspartic  acid  by  reducing  the 
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oxime  of  ethyl  oxalacetate  with  sodium  amalgam  and  hydrolysing 
the  product.  The  present  investigation  was  undertaken  in  order  to 
ascertain  whether  the  unknown  aminothiolsuccinic  acid, 
C02H-CH(SH)-CH(NH2)-C02H, 

could  be  obtained  by  the  action  of  hydroxylamine  on  a  thiol  derivative 
of  ethyl  oxalacetate. 

When  ethyl  4-methyl-l  :  6-dihydro-6-pyrimidone-2-thioloxalyl- 
acetate  (Abstr.,  1911,  i,  925)  is  dissolved  in  strong  hydrochloric  acid  and 
the  solution  evaporated  to  dryness,  4 -methyl-\  :  6-dihydro-G-pyrimi- 

done-2-thiolpyruvic  acid,  NH<CTqq’  q^^CMo,  m.  p. 

210 — 212°  (decomp.),  is  produced,  which  forms  "hexagonal  prisms.  If, 
however,  the  solution  of  the  ethyl  ester  in  hydrochloric  acid  is 
warmed,  ethyl  chloride  is  evolved,  and,  on  evaporating  the  solution 
nearly  to  dryness,  A-metkyl-l  :  Q-dihydro-Q-pyrimidone-2-thioloxalacetic 

acid ,  NH<^,CH(Q0,C02H),C°2H]c^>CMe,  m.  p.  159—161° 

(decomp.),  is  obtained,  which  crystallises  in  slender  prisms.  When 
the  diethyl  ester  is  heated  with  potassium  hydroxide  solution,  it  is  con¬ 
verted  into  ethyl  4-methyl-l  :  6-dihydro-6-pyrimidone-2-thiolacetate 
( loc .  cit.). 

By  the  action  of  hydroxylamine  on  4-methyl-l  :  6-dihydro-6-pyri- 
midone-2-thioloxalaeetic  acid,  three  compounds  are  produced.  The 
primary  product  of  the  reaction  seems  to  be  4-methyl-l  :  6-dihydro- 
6-pyrimidone-2-oximinothiolsuccinie  acid, 

m<rQ[S-OHiq:N0H).C01H)-CO,Hp>nMa 

but  this  could  not  be  isolated,  although  its  sodium  salt  was  prepared ; 
the  acid  is  unstable  and  evolves  carbon  dioxide  at  the  ordinary  temper¬ 
ature  with  formation  of  ±-msthyl-\  :  6 - dihydro-Q-pyrimidone-2 -oximino- 

Ihiolpropionic  acid,  m.  p. 

160 — 161°  (decomp.),  which  crystallises  in  prisms.  Another  product  of 
the  reaction  is  2-oximino-i-methyl- 1  :  6  -dihydro-6-pyrimidone, 


m.  p.  225 — 228°  (decomp.),  which  forms  stout  blocks  or  prisms. 
The  third  product  of  the  reaction  is  a-oximino-fi-thiolpropionic  acid, 
HS,CH2*C(.*N’0H)*C02H,  m.  p.  178 — 180°  (decomp.),  which  crystallises 
in  needles. 

When  4-methyl-l  :  6-dihydro-6-pyrimidone-2-thiolpyruvic  acid  is 
treated  with  hydroxylamine,  it  is  converted  into  2-oximino-4-methyl- 
1  : 6-dihydro-6-pyrimidone. 

If  4-methyl-l  :  6-dihydro-6-pyrimidone-2-oximinothiolpropionic  acid 
is  reduced  with  stannous  chloride  and  hydrochloric  acid,  4-metbyluracil 
is  produced.  Reduction  with  zinc  dust  and  formic  acid  results  in  the 
formation  of  2-thio-4-methyluracil ;  on  treating  the  filtrate  from  this 
substance  with  benzoyl  chloride,  a  small  quantity  of  benzoylalanine  is 
obtained.  Reduction  with  aluminium  amalgam  yields  4-methyluracil 
and  2-thio-4-methyluracil. 

When  2-oximino-4-methyl-l  :  6-dihydro-6-pyrimidone  is  reduced  with 
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stannous  chloride  and  hydrochloric  acid,  it  is  converted  into  4-methyl- 
uracil. 

The  action  of  hydroxylamine  on  ethyl  4-methyl-l  :  6-dihydro- 
6-pyrimidone-2-thioloxalacetate  results  in  the  formation  of  ethyl 
4-methyl-l  :  6-dihydro-6-pyrimidone-2-thiolacetate  and  2-oximino- 
4-methyl-l  :  6-dihydro-6-pyrimidone. 

Experiments  were  carried  out  on  the  reduction  of  a-oximino- 
/?-thiolpropionic  acid,  but  in  no  case  was  either  cysteine  or  cystine 
produced.  E.  G. 

Pyrimidines.  LVII.  Action  of  Potassium  Thiocyanate  on 
Primary  Haloids.  Treat  B.  Johnson  and  Arthur  J.  Hill  ( Amer . 
Chem.  J,,  1912,  48,  296 — 306). — It  has  been  shown  previously  (Abstr., 
1908,  i,  837)  that  by  the  action  of  potassium  thiocyanate  on  pyrimi¬ 
dine  imide  chlorides,  corresponding  with  the  formula  N’C’N’CIC’CCl, 

1 _ i 

the  final  product  is  a  thiocarbimide.  In  some  cases,  however,  it  was 
found  that  the  primary  thiocyanates  could  be  isolated  and  purified. 
The  haloid  derivatives  of  4- and  5-methyldiketotetrahydropyrimidines, 

NH<gg™>C •  C H2R  and  • ,  should  theo¬ 

retically  react  with  potassium  thiocyanate  to  form  thiocarbimides,  and 
the  present  work  was  undertaken  to  test  this  assumption. 

When  the  sodium  salt  of  ethyl  ay-di  phenoxyacetoacetate, 

OPh*  CH2- GT>*  CNa(OPh)  •  C02Et, 

is  heated  with  an  alcoholic  solution  of  thiocarbamide,  2-thio-5-phenoxy- 
A-phenoxymetkyltetrahydro-6-pyrimidone, 

NH<Co^™>c'°H2'oph’ 

m.  p.  218°,  is  produced,  which  crystallises  in  slender  prisms.  On 
treating  this  compound  with  ethyl  iodide  and  sodium  ethoxide,  it  is 
converted  into  2-ethylthiol- 5  -phenoxy 4-phenoxy methyl -1  :  6 -dihydro- 

&-pyrimidone,  NH<CQQ^Q^Q^^^’C,CH2*OPh,  m.  p.  170°,  which  forms 

hexagonal  prisms. 

2  :  Q-Diketo-5-phenoxyA-phenoxymethyltetrakydropyrimidine, 
NH<CO^Ph)>C’OH*'OPh’ 

m.  p.  200°,  obtained  by  the  action  of  chloroacetic  acid  on  2-thio- 
5-phenoxy-4-phenoxymethyltetrahydro-6-pyrimidone,  crystallises  in 
needles,  and  when  heated  with  hydrochloric  acid  is  converted  into 
2  :  6-diketo-5-phenoxy-4-chloromethyl-tetrcihydropyrimidine, 

NH<co^o™>c-OH’cl- 

m.  p.  248°,  which  forms  square  plates.  If  the  latter  substance  is 
heated  with  an  alcoholic  solution  of  potassium  thiocyanate,  it  yields 
2  : 6-diketo-5-phenoxyA  thiolmethyltetrahydropyrimidine, 

NH<oo^?“>c'CIVSH- 

which  crystallises  in  needles,  and  decomposes  at  182°.  The  thio¬ 
cyanate  seems  to  be  the  primary  product  of  the  reaction,  but  instead 
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of  becoming  transformed  into  a  thiocarbimide,  it  loses  its  cyanogen 
radicle  and  yields  the  mercaptan. 

When  the  sodium  salt  of  ethyl  aa-dinaphthoxyacetoacetate  is  heated 
with  an  alcoholic  solution  of  thiocarbamide,  2-thio-5-naphthoxy- 
4:-naphthoxymethyltetrahydro-Q-pyrimidone, 

m.  p.  224 — 226°,  is  produced,  which  crystallises  in  rhombic  plates,  and 
when  treated  with  ethyl  bromide  and  sodium  ethoxide  is  converted  into 
5  -  naphthoxy  -  2  -  ethylthiol  -  4  -  naphthoxymethyl  -1:6-  dihydro-Q-pyrimidone, 

NH'<00-qSl>C-CH^OC'»=?’  m.  p.  198°,  which  crystallises  in 
needles. 

2  :  6- Diket o-5 -naphthoxy -4^-nciphthoxymelAyltetrahy dr opyrimidine, 

NH<^00-  C(0  •C10H7)^>C '  CH2’ 0 '  °ioH7> 
m.  p.  256 — 258°,  prepared  by  the  action  of  chloroacetic  acid  on  2-thio- 
5-naphthoxy-4-naphthoxymethyltetrahydro-6-pyrimidone,  forms  minute 
needles.  Attempts  to  convert  this  compound  into  2  :  6-diketo-5-naph- 
thoxy-4-chloromethyltetrahydropyrimidine  were  not  successful. 

E.  G. 


Pyrimidines.  LVIII.  Oximes  of  Some  Thioglycollide  Com¬ 
pounds  and  their  Behaviour  on  Reduction.  Treat  B.  Johnson 
and  Robert  C.  Moran  (Amer.  Chem.  J.,  1912,  48,  307 — 320). — Johnson 
and  Shepard  (this  vol.,  i,  911)  have  described  a-oximino-/3-thiol- 
propionic  acid  and  4-methyl- 1  : 6-dihydro-6-pyrimidone-2-oximino- 
thiolpropionic  acid.  Attempts  to  reduce  these  substances  to  the 
corresponding  amino-compounds  were  not  successful,  and  the  results 
rendered  it  desirable  to  examine  another  series  of  oximes  containing 

the  complex  HONIC'CHg'S*  in  order  to  ascertain  whether  the  un¬ 
expected  behaviour  on  reduction  was  due  to  the  presence  of  the 
carboxyl  group.  An  investigation  has  therefore  been  made  of  certain 
oximes  containing  an  alkyl  group  in  place  of  the  carboxyl  group,  and 
it  has  been  found  that,  in  general,  oximes  of  the  formula 

NH<^S,CH2,CR:NQH^^CMe 

(where  R  =  CH3,  C6H5,  or  C02H)  are  converted  by  reducing  agents 
into  amines,  NH2*CHRMe,  and  2-thio-4-methyluracil, 


2~£enzoylmethylthiol-4:-methyl-l  :  6-dihydro-Q-pyrimidone, 

Nh<W)-n>cm, 

m.  p.  175°,  obtained  by  the  action  of  bromoacetophenone  on  the 
sodium  salt  of  2-thio-4-methyluracil,  crystallises  in  prisms ;  its  sodium 
salt  decomposes  at  206°.  The  mother  liquor  from  tfiis  substance 
yields  §-benzoylm6thoxy-2-benzoylmethylthiol-4:-methylpyrimidine , 

N<G^,CH2Bz):N~>CMe 

J^C(0-CH2Bz)*CH^iVie’ 
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m.  p.  118 — 119°,  which  forms  prismatic  crystals,  and  on  hydrolysis 
with  concentrated  hydrochloric  acid  is  converted  into  2-benzoyl- 
methylthiol-4-methyl-l  :  6-dihydro-6-pyrimidone.  The  latter  compound 
on  prolonged  hydrolysis  yields  4-methyluracil,  and  on  reduction  with 
aluminium  amalgam  gives  2-thio-4-methyluracil. 

2-Acetylmethylthiol-4:-methyl-l  :  6-dihydro-Q-pyrimidone, 


NH<^'CH^cg>CMe, 

m.  p.  152°,  prepared  by  the  action  of  chloroacetone  on  the  sodium 
salt  of  2-thio-4-methyluracil,  crystallises  in  slender  needles. 

The  oxime  of  3-benzoylmethylthiol-4-methyl-l  :  6-dihydro-6-pyrimi- 

done,  NH<p[f,CH2,C]E>h:NQH^>CMe.  m.  p.  183°,  forms  pale 


yellow  crystals  ;  its  hydrochloride  was  prepared.  On  reducing  this 
oxime  with  ferrous  sulphate  and  ammonia,  formic  acid  and  zinc  dust, 
or  sodium  amalgam,  2-thio-4-methyluracil  is  invariably  produced.  In 
the  experiment  in  which  sodium  amalgam  was  used,  phenylethylamine 
was  also  obtained. 

The  phenylhydrazone  of  2-benzoylmethylthiol-4-methyl-l  :  6-dihydro- 
6-pyrimidone,  NH<^S  'CH^‘CPb:N,NHPb|:??>CMe.  m.  p.  295°, 


crystallises  in  needles,  and  on  reduction  with  sodium  amalgam  or 
aluminium  amalgam  yields  2-thio-4 -methyluracil.  E.  Gr. 


Ring  Containing  a  Triple  Linking.  Paul  Ruggli  (Annalen,  1912, 
392,  92 — 100). — oo' -Dicar  bimidotolane,  NCO'CBH4*C:C*C6H4*N  CO, 

m.  p.  149 — 150‘5°,  almost  colourless  needles,  obtained  by  passing 
carbonyl  chloride  into  a  suspension  of  dry,  finely  divided  oo'-diamino- 
tolane  dihydrochloride  in  hot  xylene,  is  converted  by  boiling  alcohol  into 
oo '  -dicarbethoxyaminotolane,  C02Et,NH*C6H4-C:C*C6H4,NH,C02Et, 
m.  p.  134-5 — 135-5°,  white  leaflets.  The  action  of  oxalyl,  malonyl,  or 
sulphuryl  chloride  on  oo'-diaminotolane  does  not  yield  crystalline 
products,  but  the  interaction  of  oo'-diaminotolane  and  succinyl  chloride 
in  very  dilute  benzene  solution  yields,  in  addition  to  amorphous  pro¬ 
ducts,  cyclosuccinyldiaminotolane,  m.  p. 

237 — 238°,  colourless,  felted  needles.  The  substance  cannot  be 
diazotised,  and  does  not  respond  to  Lauth’s  test  for  an  amino-group. 
It  cannot  be  methylated  by  methyl  sulphate,  and  is  remarkably  stable 
to  acids  and  alkalis ;  by  prolonged  boiling  with  33%  methyl-alcoholic 
potassium  hydroxide,  it  yields  oo  -diaminotolane  and  succinic  acid 
(identified  by  the  fluorescein  test).  C.  S. 


4:5:4' : 5'-Tetramethylindigotin.  Franz  Kunckell  and  Hanns 
Schneider  ( J pr.  Chem.,  1912,  [iij,  86,  429 — 432.  Compare  this  vol., 
i,  268). — oi-Chloro-2-acetylamino- 4  : 5-dimethylacetophenone, 
CH2Cl-CO-C6H2Me2-lNHAc, 

prepared  by  the  interaction  of  chloroacetyl  chloride  and  aceto-4 -o- 
xylidide  in  carbon  disulphide  solution  in  the  presence  of  aluminium 
chloride,  forms  yellowish-red,  golden  needles,  m.  p.  166 — 167°,  and  is 
hydrolysed  by  hydrochloric  acid  to  ut-chloro-2-amino -4  :  5-dim.ethylaceto- 
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phenone  hydrochlwide,  lustrous,  green,  silky  needles  (deeomp.  above 
300°),  from  which  the  free  base ,  having  m.  p.  124°,  is  liberated  by  the 
action  of  ammonium  carbonate.  It  yields  a  m£ro-derivative,  crystal¬ 
lising  in  almost  white  needles  m.  p.  180°,  and  is  converted  by  boiling 
with  aqueous  sodium  hydroxide  into  4:5:4':  5 ' -tetramethylindigotin. 

It  is  also  mentioned  that  bromopropionjl  bromide  reacts  with 
aceto-4-o-xylidide  to  form  a  substance  crystallising  in  greenish-yellow 
needles,  and  that  y?-acetotoluidide  has  been  converted  into  5  :  5 '-dibromo- 
6  :  Q' -diacetylamino-3  :  Z'-dimethylindigotin.  F.  B. 


The  Action  of  Hydroxylamine  and  Phenylhydrazine  on 
Benzoyldehydracetic  Acid.  Joh.  Schottle  {Ber.,  1912,  45, 
2340 — 2347.  Compare  Petrenko-Kritsehenko  and  Schottle,  Abstr., 
1911,  i,  1020  ;  also  this  vol.,  i,  128). — When  a  mixture  of  benzoyl¬ 
dehydracetic  acid  or  its  phenyl-lactam  with  excess  of  hydroxylamine 
hydrochloride  and  potassium  hydroxide  is  kept  at  room  tempera¬ 
ture  for  a  week,  an  acidic  substance, 

CPh<HV)H)^CO>CH'OPh:NOH’ 
m.  p.  151 — 152°  (decomp.),  is  obtained;  the  silver  salt  was  isolated. 
If,  however,  an  aqueous  alcoholic  solution  of  the  same  substances  with¬ 
out  the  potassium  hydroxide  is  warmed  on  the  water-bath  for  three  to 
four  hours,  three  molecules  of  water  are  eliminated,  with  the  formation 
of  a  crystalline  acidic  substance,  m.  p.  193°  (decomp.),  to  which  is 
attributed  the  annexed  formula  (I);  this 
gives  a  deep  blue  coloration  with  ferric 
chloride  ;  the  potassium  salt,  m.  p.  232 — 233° 
(decomp.),  and  silver  salts  were  prepared, 
also  the  acetyl  derivative,  m.  p.  178°.  In 
the  preparation  of  the  above  substance  (I.) 
there  is  obtained  a  small  quantity  of  a 
needles,  m.  p.  218°.  The  structure  given 
confirmed  by  the  action  of  alcoholic  potassium 
hydroxide,  which  gives  rise  to  a  substance, 

CO - Cr '• — CPh 


,CO 


HO*N 

i 


\ 

C- 

1 1 

c 


CPh 
1 1 
N 


PhC 

(I.)  ^CB/^o/ 

substance  (formula  II), 
in  formula  (I)  is 


CH  CO 

VlPh— — 
(II.) 


nn .  ^CH .  CPh'v^-  ojt 

needles,  m.  p.  182 — 183°;  the  silver  salt  and 
-O  unstable  acetyl  derivative  were  isolated. 
Hydrolysis  of  substance  (I)  with  hydrochloric 
acid  at  193°  in  a  sealed  tube  produced  Z-phenyl-5-phenacyli&ooxazole , 

Qpk _ QU 

n. _ ^>CH2*COPh,  m.  p.  90°,  which  gives  an  oxime ,  m.  p.  148°, 

and  can  be  oxidised  in  alkaline  acetone  solution  by 

CPh-CH 

to  3-phenylisooxazole-5-ca7'boxylic  acid, 


1 1 

N- 


-0 


pe  r  man  ganate 
*>C*C02H,  m.  p. 


177 — 178°,  and  benzoic  acid. 

The  action  of  phenylhydrazine  hydrochloride  on  benzoyldehydr¬ 
acetic  acid  or  its  phenyl-lactam  in  alcoholic  solution  gives  as  product 
a  very  stable  substance ,  m.  p.  268°,  of  which  the  constitution  is 
uncertain.  D.  F,  T. 
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Aromatic  Carbamides.  A.  Krammer  (/.  pr  Chem.,  1912,  [ii],  86, 
359 — 366). — p  -Anilinophenylcarbamide, 

NHPh*C6H4*NH*CONH2, 

prepared  by  the  interaction  of  jo-aminodipbenylamine  and  potassium 
cyanate  in  aqueous  solution,  has  m.  p.  201°,  and  yields  a  reddish-violet 
6romo-derivative,  C13H12ON8Br,  m.  p.  163°.  When  heated  with 
aromatic  amines  it  forms  substituted  carbamides  of  the  general  formula 
NHPh*C6H4*NH*CO*NHR.  The  following  compounds  were  pre¬ 
pared  in  this  manner :  p-anilinodiphenylcarbamide ,  a  reddish-violet, 
microcrystalline  substance,  m.  p.  213*5°  ;  Tp-anilino-o-tolylcarbamide 
(R  =  *C6H4Me),  m.  p.  234°;  p-anilino-m-tolylcarbamide,  m.  p.  226°; 
p-anilino-p-tolylcarbamide,  m.  p.  231°,  which  forms  a  greenish- 
yellow  «iiroso-derivative,  NHPh*C6H4*NH*CO*N(NO)*C6H4Me,  m.  p. 
190°;  p-anilinophenyl-o-nitrophenylcarbamide  (R  =  *CgH4*N02)  has 
m.  p.  178°,  and  is  also  obtained  by  nitrating  ^-anilinodiphenyl- 
carbamide ;  p-anilinophenylA-nitro-o-tolylcarbamide 
(R  =  *CgH3Me*N02), 

m.  p.  184° ;  p-anilinopkenyl-3-nitro-p-tolylcarbamide,  m.  p.  181°.  The 
nitro-compounds  have  a  brown  colour,  whilst  the  unsubstituted  tolyl 
compounds  are  reddish-violet  to  bluish-violet.  F.  B. 

Simplest  Indophenols  and  Indamines.  Gustav  Heller 
(Annalen,  1912,  392,  16 — 48). — Substances  of  the  type 

nh:c6h4:n*c6h4*oh 

are  usually  classified  as  indophenols.  The  author  classifies  all  dyes 
containing  OIC6H4IN*  as  indophenols  and  all  dyes  containing 
NHIC6H4IN*  as  indamines. 

In  33%  sodium  hydroxide  at  —  10°,  phenol  and  jo-aminophenol  are 
oxidised  by  sodium  hypochlorite  (D.R.-P.  157288),  yielding  the 

sodium  salt,  blue  leaflets,  of  the  indophenol,  OICgH4IN*C6H4*OH,  m.  p. 
160°  (decomp.),  which  crystallises  from  benzene  in  red  needles  and  from 
petroleum  in  brown  leaflets.  The  acetyl  derivative,  m.  p.  115 — 116°, 
forms  clusters  of  red  needles.  The  indophenol  is  remarkably  stable  to 
sulphuric  acid  stronger  than  70%;  it  yields  p-benzoquinone  by  treat¬ 
ment  with  warm  dilute  hydrochloric  acid,  but  is  converted  by 
concentrated  hydrochloric  acid  into  quinol  and  />-benzoquinoneimine ; 
the  latter,  however,  reacts  with  some  unchanged  indophenol  to  form  a 
complex  substance,  m.  p.  above  310°,  violet  leaflets. 

By  treatment  with  primary  aromatic  amines  in  cold  alcohol  and  acetic 
acid,  the  sodium  derivative  of  indophenol  yields  dianilino- derivatives 

of  .  the  type  0IC6H4IN*0^^^^^g^^^C*0H.  Thus  aniline  yields 

C24HiQ02N3,  m.  p.  210°,  brown  needles  ( acetyl  derivative,  m.  p.  197°); 
p-toluidine  yields  C26H2302N3,  m.  p.  250° ;  o-toluidine  yields 

^26^23^2^3' 

m.  p.  227 — 240°  (decomp.),  green  needles;  2-m-xylidine  yields 
C98H2702N3,  m.  p.  280°,  dark  brown  needles;  acetyl-jo-phenylenediamine 
yields  C28H2504N5,  m.  p.  285°,  violet-brown  needles.  By  oxidation 
with  chromic  acid,  these  dianilino-derivatives  in  alcohol  and  acetic  acid 
at  60°  are  converted  into  the  corresponding  dianils ;  dianiloindophenol , 

0:a5H4:N*0<^^q^p^>C-0H,  decomp.  235—242°,  red  needles ; 
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di-o  toluidoindophenol,  C26H2102N3,  decomp.  245°,  red  needles ;  di-p¬ 
ace  tyl aminoaniloindophenol ,  m.  p.  above  300° ;  di-'2-m-xylidoindophenol, 
C28H2502N3,  darkening  at  225°,  flat  plates. 

These  dianilo-derivatives  are  stable  to  acids,  but  are  converted  by 
boiling  alcoholic  potassium  hydroxide  into  arylated  safranols.  The 
conversion  might  occur  in  two  ways;  for  example,  dianiloindophenol  can 

be  transformed  into  NHPh,C6H2(OH)<\^.^^>C6H3lO  or 

NPh:C0H!(OH)<^(c^l4.OH)>CaH(. 

The  former  constitution  is  accepted ;  the  transformation  represented 
by  the  latter  formula  should  be  impossible  with  the  di-m-xylidoindo- 
phenol,  whereas,  actually,  a  safranol  is  obtained  in  this  case. 

The  substances  are  characterised  as  safranols  by  their  great 
stability,  resistance  to  reduction,  and  the  green  coloration  with 
concentrated  sulphuric  or  hydrochloric  acid.  7-Anilinosafranol,  m.  p. 
above  285°,  red  needles,  is  identical  with  Fischer  and  Hepp’s  anilino- 
safranol  (Abstr.,  1895,  i,  608 ;  1896,  i,  323),  and  is  converted  into 
their  dihydroxycqoosafranol  (7-hydroxysafranol)  by  30%  sulphuric  acid 
at  180 — 185°.  7-o-Toluidino-\§-o-tolylsafranol, 

C6HtMe-NH-C6H2(0H)<^%^>06Ht:0, 

decomp.  265°,  separates  from  alcohol  in  dark  red,  flattened,  triclinic 
crystals  containing  2EtOH,  and  is  converted  by  25%  sulphuric  acid  at 
170—175°  into  7  -hydroxy-\Q-o-tolylsaJranol,  C19Hu03N2,  reddish- 
brown  crystals,  m.  p.  above  280°.  7-m-Xylidino-U)-ra.-xylylsafranol, 
C28H2502N3,  m.  p.  above  300°,  microscopic,  red  plates,  and  7-p -amino- 
anilino- 1 0-p -aminophenylsafranol, 

are  described  ;  the  latter  is  the  only  one  of  these  safranols  of  which 
the  hydrochloride,  C24H1902NS,3HC1,  has  been  isolated.  (In  the 
formulae  of  these  safranols,  the  hydroxylic  hydrogen  atom  may  be 
attached  to  either  of  the  oxygen  atoms.) 

The  oxidation  by  sodium  hypochlorite  of  a  mixture  of  ^-amino- 
phenol  and  m-cresol  in  alkaline  solution  at  -  10°  yields  the  sodium 
salt,  olive-green  needles,  of  methylindophenol,  m.  p.  124°,  metallic 
green  crystals.  This  substance  may  have  the  formula 
0H-C6H3Me-N:C6N4:O 

or  OICgHgMelN'CgH^OH.  However,  it  is  not  tautomeric,  and 
receives  the  former  constitution  because  it  yields  toluquinol,  m.  p.  124°, 
by  decomposition  by  dilute  hydrochloric  acid.  By  reduction  with 
alkaline  sodium  hyposulphite,  it  yields  pp' -dihydroxy phenyl-o-tolylamine, 
the  dibenzoyl  derivative  of  which  has  m.  p.  132 — 133°.  This 
methylindophenol  yields  dianilino-  and  dianilo-derivatives  and  a 
safranol  by  methods  similar  to  those  described  above ;  di-p-toluidino- 
methylindophenol ,  C27H2602N3,  rr*  p  203°,  brownish-black  needles, 
di-p-toluidomethylindophenol ,  C27H280  S"3,  m.  p.  251°,  orange  needles, 
and  7-'p-toluidino-l0-p-tolyl-\-methyl8qfronal,  C27H2302N3,  m.  p.  above 
300°,  are  described. 

The  alternative  constitution,  0!C6H3MeIJSr*C(3H4,0H,  is  ascribed  to 
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the  methylindophenol ,  m.  p.  178 — 179°,  reddish-brown  needles,  which  is 
obtained  by  the  oxidation  of  phenol  and  6-amino-m-cresol  by  cold 
alkaline  sodium  hypochlorite. 

By  similar  processes  of  oxidatioD,  ^-aminophenol  and  o-cresol  yield 
a  methylindophenol ,  which  forms  an  anilino- derivative,  C19H 

2> 

m.  p.  223 — 224°,  crystalline  powder,  and  phenol  and  5-amino-o-cresol 
yield  an  isomeric  methylindophenol ,  which  forms  a  e&am^wo-derivative, 
C26H2i02N3,  m.  p.  167 — 168°,  blackish-brown  leaflets. 

Phenol-blue  is  most  conveniently  prepared  by  oxidising  a  mixture 
of  phenol  and  as-dimethyl-jo-phenylenediamine  by  alkaline  sodium 
hypochlorite  at  0°  (Gnehm,  Abstr.,  1904,  i,  451).  It  has  m.  p.  167° 
(not  160°),  is  decomposed  by  dilute  hydrochloric  acid,  yielding  quinol 
at  the  ordinary  temperature  and  ja  benzoquinone  at  higher  tem¬ 
peratures,  and  reacts  with  alcoholic  aniline,  best  at  50 — 60°,  to 
form  dianilinophenol-blue,  C26H24ON4,  m.  p.  226°,  brown  needles. 
a-JSTaphthol-blue  is  prepared  in  a  similar  manner. 

Interaction  with  primary  aromatic  amines  at  the  ordinary  tem¬ 
perature  is  characteristic  of  indophenols  ;  indamines  do  not  exhibit 
such  behaviour. 

The  oxidation  of  ja-phenylenediamine  and  phenol  in  aqueous  sodium 
hydrogen  phosphate  and  sodium  hydrogen  carbonate  by  lead  peroxide 
at  7°  (D.R.-P.  179294)  yields  4:-hydroxyindamine, 

nh:c6h4:n-c6h4-oh, 

m.  p.  105 — 106°,  blue  needles;  in  a  similar  manner,  p-phenylenedi- 
amine  and  m-cresol  yield  i-hydroxy-2 -methyl ind amine, 

nh:c6n4:n-c6h3M6-oh, 

m.  p.  143 — 144°,  blue  needles.  These  two  dyes  receive  the  con¬ 
stitutions  depicted,  because  they  are  soluble  in  alkalis  and  yield  quinol 
by  decomposition  with  dilute  hydrochloric  acid.  4' -Amino-Z-methyl- 
indophenol  (?),  m.  p.  154 — 155°,  obtained  from  /?-phenylenediamiue  and 
o-cresol,  receives  the  constitution  NHg’CgN^NICgHgMelO,  because 
of  its  insolubility  in  alkalis. 

By  reduction  with  zinc  and  acetic  acid  or  with  alkaline  sodium 
hyposulphite,  the  three  dyes  are  respectively  converted  into  colourless 
leuco-compounds,  which  are  re-oxidised  by  atmospheric  oxygen. 

C.  S. 


Constitution  of  the  Compound  Derived  from  Benzoylchloro- 
carbamide  and  Alkali.  Otto  Diels  and  Hakukichi  Okada  ( Ber ., 
1912,  45,  2437 — 2441). — As  shown  by  Diels  and  Wagner  (this  vol., 
i,  511),  benzoylchlorocarbamide  when  acted  on  by  dilute  alkali  loses  a 
molecule  of  hydrogen  chloride,  and  is  converted  into  a  substance  to 


which  the  structure 


COPh’lSL  .  . 

is  assigned. 


The  compound  has 


now  been  further  studied. 

It  is  converted  by  aqueous  hydrogen  chloride  or  by  hydrogen 
bromide  in  acetic  acid  into  benzoic  acid,  and  the  corresponding  salt  of 
hydrazine.  When  heated  with  aniline,  diphenylcarbamide,  and 
benzhydrazide  are  obtained. 

On  heating  with  hydrazine  hydrate,  the  3-membered  ring  is  broken, 
benzoylcarbohy  dr  azide,  GOPh’NH’N  H'CO'NH’NH^  being  formed, 
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which  on  further  heating  breaks  down  into  benzoic  acid  and 
carbohydrazide. 

Mild  reducing  agents  eliminate  carbon  dioxide  and  reduce  it  to 
benzylhydrazine. 

Benzoylcarbohy  dr  azide  crystallises  in  colourless  plates  with  a  fatty 
lustre,  m.  p.  186°,  which  reduce  Fehling’s  solution.  E.  F.  A. 

Action  of  Hydrazine  on  Dicyanodiamide.  Karl  A.  Hofmann 
and  Oskar  Ehrhard  (Ber.,  1912,  45,  2731 — -2740). — The  authors  have 
re-examined  the  action  of  hydrazine  on  dicyanodiamide,  and  assign  to 
melamazine  the  formula  C6N12H6,H20  in  place  of  C6N12H8,H20,  that 
previously  adopted  (Abstr.,  1911,  i,  843).  They  now  adopt  the  name 
trisdeamidoguanazole,  or,  more  shortly,  pyroguanazole. 

If  a  mixture  of  dicyanodiamide  and  hydrazine  hydrate  is  exposed  to 
air  at  the  ordinary  temperature,  an  intensely  red  coloration  appears. 
Probably  the  —  CGEN  group  of  the  dicyanodiamide  reacts  with 
hydrazine  hydrate  to  form  a  readily  oxidisable  hydrotetrazine.  This 
is  the  more  probable,  since  benzonitrile  in  alcoholic  solution  under  the 
action  of  hydrazine  hydrate  and  air  deposits  diphenyltetrazine  (com¬ 
pare  Pinner,  Abstr.,  1898,  i,  94).  Acetonitrile,  however,  under 
similar  conditions,  yields  methylhydrazincarbimine, 
NHXMe-NH-NH-CMeiNH. 

When  dicyanodiamide  and  hydrazine  hydrate  are  heated  on  the 
water-bath,  a  good  yield  of  guanazole  is  obtained  (compare  Pellizzari, 
Abstr.,  1892,  i,  356  ;  1894,  i,  517),  which,  when  heated  at  275°  during 
thirty  minutes,  is  transformed  into  pyroguanazole,  one  molecule  of 
ammonia  being  evolved  from  each  molecule  of  guanazole,  Byroguanazole 
hydrochloride  separates  from  solution  in  concentrated  hydrochloric  acid 
+  2HC1  ;  from  dilute  hydrochloric  acid,  on  the  other  hand,  +  HC1. 
The  platinichloride,  (C6N12H6,H20)4H2PtCl(5,  was  analysed.  A  penta- 
acetyl  derivative  was  obtained  by  the  prolonged  action  of  acetic 
anhydride  or  pyroguanazole  at  125°. 

Pyroguanazole,  when  oxidised  by  hot  acid  potassium  permanganate, 
evolves  six  atoms  of  nitrogen  from  each  molecule  of  substance.  In 
alkaline  solution,  however,  only  four  atoms  of  nitrogen  are  eliminated, 
cyanuric  acid  together  with  a  yellow  product ,  CtH402N6,  being  formed. 
The  latter  evolves  ammonia  when  heated  with  potassium  hydroxide, 
and  yields  a  silver  salt,  C4H202N6Ag2.  It  probably  has  the  constitu- 

tion  HN<“— *H>C^>C-OH. 

Towards  acids,  pyroguanazole  exhibits  extraordinary  stability. 
Concentrated  sulphuric  acid  does  not  decompose  it  at  170°,  but,  after 
twenty-four  hours’  heating  with  hydrochloric  acid  (20%),  it  is  resolved 
into  carbon  dioxide,  ammonium  chloride,  and  hydrazine  chloride. 
Prolonged  treatment  with  Caro’s  acid  yields  a  yellow  product ,  which, 
on  treatment  with  ammonia,  gives  a  yellow  powder  of  the  approximate 
constitution  C6H303N9,2NH3,  and,  when  acted  on  by  ammoniacal 
silver  nitrate,  a  brown  silver  salt,  C603N9Ag3,3NH3.  Thus,  the 
hydrazine  portion  of  the  molecule  appears  to  be  oxidised  by  Caro’s  acid. 

In  the  absence  of  oxygen,  pyroguanazole  is  soluble  in  alkali  with  the 
formation  of  a  colourless  solution,  which,  however,  readily  absorbs 
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oxygen  with  simultaneous  elimination  of  nitrogen  and  formation  of  an 
intensely  bluish-violet  solution,  from  which  a  thallium  salt, 

C6NhH3T120, 

may  be  obtained.  At  a  higher  temperature,  an  additional  quantity  of 
nitrogen  is  evolved,  and  the  previously-described  thallium  salt  (Abstr., 
1911,  i,  843)  is  obtained.  At  the  same  time,  the  number  of  acetyl 
groups  which  can  be  introduced  into  the  molecule  by  means  of  acetic 
anhydride  sinks  from  five  to  about  two.  The  composition  of  the 
bluish-violet  substance  remains  somewhat  uncertain,  since  it  is  readily 
acted  on  by  air.  If  the  alkaline  solution  is  evaporated  in  the  presence 
of  air,  it  becomes  deep  brown  in  colour,  and  yields  a  silver  salt, 
C4H3ON7Ag2,NH3,  when  treated  with  ammoniacal  silver  nitrate 
solution.  The  same  oxidation  product  is  more  readily  obtained  by 
oxidation  of  an  alkaline  solution  of  pyroguanazole  by  hydrogen 
peroxide,  and  then  yields  an  ammonium  salt,  (C4N7OH6)2NH3,  which 
when  boiled  with  acid  potassium  permanganate,  evolves  one  molecule 
of  nitrogen  from  each  molecule,  C4N7OH5,  and  probably  has  the 

•  •  ,  ,  ,  ,  ,  C(NH)-NH*C:NvriATT 

constitution  represented  by  the  formula 

H.  W. 


?>Dimethylaminobenzenediazonium  Chloride.  Robert  Stolle 
( Ber .,  1912,  45,  2680 — 2685). — In  addition  to  dibenzoylhydrazide  and 
tetramethyldi-p-aminodiphenylmethane  (compare  this  vol.,  i,  225),  the 
interaction  of  azodibenzoyl  and  dimethylaniline  yields  a  small  amount 
of  an  additive  compound  which  is  considered  to  be  dibenzoyl- p- 
dimethylaminophenylhydrazide ,  lSTMe2,C6H4,NBz’NHEz.  This  has 
m.  p.  199°,  and  on  hydrolysis  yields  jo-aminodimethylaniline  and 
benzoic  acid.  With  the  object  of  confirming  the  above  formula  by 
the  direct  synthesis  of  the  dibenzoyl  derivative  from  jo-dimethyl- 
aminophenylhydrazine,  the  authors  have  attempted  to  prepare  the 
latter  compound  (1)  by  the  reduction  of  p-diiuethylaminobenzenedi- 
azonium  chloride  with  stannous  chloride,  and  (2)  by  the  successive 
action  of  sodium  hydrogen  sulphite  and  hydrochloric  acid  ou  sodium 
^-dimetbylaminobenzeneazosulphouate  in  aqueous  solution.  It  was 
found,  however,  that  the  reduction  of  the  diazonium  chloride  gave  rise 
to  jo-aminodimethylaniline  and  ammonia,  whilst  in  the  second  case  the 
action  of  hydrochloric  acid  on  the  intermediately  formed  p-dimethyl- 
aminophenylhydrazinesulphonic  acid  resulted  in  the  removal  of  both 
the  sulphonic  acid  and  j9-dimethylaminophenyl  groups  with  the 
formation  of  hydrazine. 

p-Dimethylaminobenzenediazonium  chloride  is  obtained  in  pale 
yellow  crystals  exploding  at  130°  by  the  action  of  amyl  nitrite  on 
y?-aminodimethylaniline  in  alcoholic  solution  (compare  Hantzsch, 
Abstr.,  1902,  i,  325).  It  combines  with  stannous  chloride  in  the 
presence  of  hydrochloric  acid,  yielding  a  crystalline  stannichloride, 
O8H10N3OJ,SnCJ2,HOl,  and  with  mercuric  chloride  in  alcoholic  solution 
to  form  the  compound,  O8H10N3Cl,HgCl2,  which  crystallises  in  needles, 
m.  p.  150°  (decomp.). 

p -Dimethylaminobenzenediazonium  sulphate,  prepared  in  a  similar 
manner,  crystallises  in  pale  green  leaflets,  m.  p.  158°  (decomp.). 
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p-Dimethylaminobenzeneazosulphonic  acid,  C8Hn03N3S,  obtained  in 
the  form  of  its  sodium  salt  (orange-yellow  needles)  by  the  interaction 
of  ^-dimethylaminobenzenediazonium  chloride  and  sodium  hydrogen 
sulphite  in  aqueous  solution,  crystallises  in  violet-red  prisms,  m.  p. 
144°  ;  the  potassium  salt,  brick-red  needles,  and  silver  salt,  violet-red 
needles,  are  also  described.  Its  alcoholic  solution  is  reduced  by 
stannous  chloride  and  hydrogen  chloride  in  ethereal  solution  to 
p-dimethylaminophenylhydrazinesulphonic  acid ,  which  forms  pale  green 
leaflets,  m.  p.  189°,  and  is  hydrolysed  by  water  or  hydrochloric  acid  to 
jt>-aminodimethylaniline.  The  dibenzoyl  derivative  of  the  last- 
mentioned  compound  crystallises  in  prisms,  m.  p.  240°.  F.  B. 

o  -  Aminoazobenzene.  Felix  H.  Witt  ( Ber .,  1912,  45, 

2380 — 2384). — o-Nitroaniline  is  most  conveniently  benzoylated  by 
treatment  with  benzoyl  chloride  and  diethylaniline  on  the  water- 
bath;  the  yield  is  96-98%  of  the  theoretical. 

Benzoyl-p-phenylenediamine  and  nitrosobenzene  condense  in  a  cold 
mixture  of  glacial  acetic  acid  and  alcohol  (10  : 4)  to  form  o -benzoyl- 
aminoazobenzene,  NHBz*C6H4*N2Pb,  m.  p.  122°,  reddish-yellow 
needles,  the  hydrolysis  of  which  by  boiling  alcoholic  sodium  ethoxide 
yields  o -aminoazobenzene,  m.  p.  59°,  garnet-red,  monoclinic  prisms. 
The  orange-yellow  sulphate ,  C12H13N3,  H2S04,  hydrochloride,  yellow 
needles,  and  acetyl  derivative,  m.  p.  126°,  reddish-yellow  needles,  are 
described.  The  substance  yields  aniline  and  o-phenylenediamine  by 
fissive  reduction,  and  phenylaziminobenzene  by  oxidation  by  chromic 
and  acetic  acids.  C.  S. 

The  Change  in  Hydrogen  Ion  Concentration  during  Heat 
Coagulation  of  Proteins.  G.  Quagliabiello  ( Biochem .  Zeitsch, 
1912,  44,  157 — 161). — A  solution  of  coagulated  albumin  is  always 
electrically  negative  towards  the  corresponding  solution  of  uncoagulated 
protein,  owing  to  diminution  of  the  hydrogen  ion  concentration.  This 
change  in  concentration  can  also  be  detected  when  the  coagulation  has 
only  proceeded  so  far  that  there  is  no  macroscopic  alteration  in  the 
liquid.  It  is  then  only  small,  but  becomes  larger  with  progressive 
coagulative  change,  reaching  its  maximum  with  the  agglutination  of 
the  protein.  The  magnitude  of  the  change  also  depends  on  the  acid 
used  in  the  solution,  being  less  for  acetic  than  for  hydrochloric  and 
nitric  acids.  The  concentration  necessary  for  flocculation  is  independent 
of  the  nature  of  the  acid.  In  normal  sodium  chloride  or  nitrate 
solutions,  the  protein  separates  in  a  flocculent  form  at  room  temperature 
on  addition  of  acids.  This  happened  in  the  cases  of  hydrochloric 
and  nitric  acids  at  a  concentration  of  0  05 N,  and  in  acetic  acid  at  the 
concentration  0’5A.  Subsequent  warming  causes  no  further  change 
in  the  hydrogen  ion  concentration.  The  changes  in  this  concentration 
on  heat  coagulation  caDnot  therefore  be  due  to  elimination  of  carbon 
dioxide.  In  solutions  in  which  the  protein  separated  on  heat  coagu¬ 
lation,  the  hydrogen  ion  concentration  diminished  by  about  50%  of  the 
original  value  ;  when  no  flocculation  occurred,  the  diminution  was  only 
5—7%.  S.  B.  S. 
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Heat  Coagulation  of  Proteins.  IV.  The  Conditions  Con¬ 
trolling  the  Agglutination  of  Proteins  Already  Acted  Upon  by 
Hot  Water.  Harriette  Chick  and  Charles  J.  Martin  (J.  Physiol., 
1912,  45,  261 — 295.  Compare  this  vol.,  i,  734). — Previous  papers 
have  dealt  more  specially  with  the  first  phase  in  heat  coagulation,  namely, 
denaturation  of  the  protein.  The  present  research  relates  to  the 
second  phase,  agglutination  which  follows  it.  Dispersion  of  denaturated 
protein  by  acid  and  alkali  is  due  to  the  electric  charge  given  to  the 
particles.  If  this  is  neutralised  and  the  proteins  become  isoelectric 
with  the  solution,  agglutination  occurs.  The  optimum  acidity  for 
precipitation  in  the  absence  of  electrolytes  is  equal  to  a  concentration 
of  hydrogen  ions  of  about  3  x  106  JV.  Agglutination  is  influenced  by 
neutral  salts  by  (a)  alterations  in  the  concentration  of  hydrogen  ions, 
or  by  ( b )  neutralisation  or  increase  of  the  electric  charge  carried  by  the 
protein  particles.  Dispersion  by  salts  is  due  to  the  adsorption  of 
ions  by  the  denaturated  particles.  For  every  solution  containing 
denaturated  protein  there  is  a  critical  temperature  depending  on  the 
reaction  and  on  the  concentration  of  protein  and  electrolytes,  below 
which  agglutination  does  not  take  place.  The  supposed  conversion  of 
albumin  into  globulin  by  heating  the  former  in  an  alkaline  solution 
(Starke,  Moll)  is  simply  explained  by  differences  in  the  state  of 
aggregation.  The  substance  supposed  to  be  globulin  is  merely  heat- 
denaturated  protein  in  a  loose  state  of  aggregation.  W.  D.  H. 

Hydrogen  Peroxide  as  a  Hydrolysing  Agent.  Nadine  Sieber 
( Zeilsch .  physiol.  Chem,,  1912,  81,  185 — 199). — Experiments  in  which 
various  proteins  (keratin,  casein,  haemoglobin,  etc.),  and  also  tubercle 
bacilli  were  heated  under  pressure  with  hydrogen  peroxide,  show  that 
cleavage  takes  place,  so  supporting  the  view  that  this  reagent  is  not 
only  an  oxidising,  but  also  a  hydrolysing,  agent.  W.  D.  H. 

The  Xanthoproteic  Reaction.  Katsuji  Inouye  ( Zeitscli .  physiol. 
Chem.,  1912,  81,  80 — 85). — The  exact  meaning  of  the  protein  colour 
reactions  is  still  far  from  clear,  although  it  is  certain  that  the  majority 
are  rea'ctions  of  certain  cleavage  products  of  the  protein  molecule. 
The  xanthoproteic  reaction  is  given  by  a  number  of  protein 
“  Bausteine.”  In  the  present  research,  silk  fibroin  was  used,  and  from 
the  coloured  product  due  to  the  action  of  nitric  acid,  a  mononitro- 
tyrosine  was  separated.  Whether  a  similar  compound  with  phenyl¬ 
alanine  occurs  is  not  yet  ascertained.  W.  H.  D. 

The  Polarimetric  Estimation  of  the  Glucosamine  Content  of 
Ovomucoid  and  Pseudomucin.  Carl  Neuberg  and  Omer  Schewket 
( Biochem .  Zeitsch.,  1912,  44,  491  —  494). — The  proteins  were  hydrolysed 
with  hydrochloric  acid,  and  the  amino-acids,  etc.,  were  precipitated 
according  to  the  method  of  Neuberg  and  Ishida,  first  by  mercuric 
acetate  and  then  by  phosphotungstic  acid.  The  glucosamine  was 
then  estimated  in  the  colourless  filtrate  polarimetrieally.  By  this 
method  ovomucoid  was  found  to  contain  24%,  and  pseudomucin  36*6%, 
of  glucosamine.  S,  B.  S. 
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Action  of  Hydroxylamine  on  the  Blood  Colouring  Matter. 
Methsemoglobin.  Eugen  Letsche  ( Zeitsch .  physiol.  Chem.,  1912, 
80,  412 — 429). — By  the  action  of  hydroxylamine,  oxyhsemoglobin  is 
converted  quantitatively  into  methsemoglobin  having  the  spectro- 
photometric  quotient  1- 186°.  Nitrogen  is  liberated  at  the  same  time, 
produced  from  hydroxylamine  by  the  oxidising  action  of  the  oxyhsemo- 
globin.  This  is  in  agreement  with  Kiister’s  suggestion  that  methsemo¬ 
globin  contains  less  oxygen  than  oxyhsemoglobin. 

The  absorption  ratio  for  methsemoglobin  in  the  region  556T — 564  6  /xy. 
is  2' 103  x  10-3.  Hydroxylamine  acts  as  an  oxidising  agent  towards 
reduced  haemoglobin.  E.  E.  A. 

Preparation  and  Recrystallisation  of  Hsemin.  Ant.  Hamsik 
(Zeitsch.  physiol.  Chem.,  1912,  80,  35 — 44). — Hsematin  has  been  split 
off  from  oxyhsemoglobin  by  continued  boiling  with  sufficiently  con¬ 
centrated  aqueous  potassium  hydroxide,  and  the  preparation  of  hsemin 
from  this  material  studied  in  acetone,  glacial  acetic  acid,  and  ethyl- 
alcoholic  solutions.  Characteristic  hsemin  crystals  having  the  com¬ 
position  C34H3204N4ClFe  were  obtained  in  each  case.  Unsatisfactory 
results  were  obtained  in  attempting  to  prepare  hsemin  from  the 
hsematin  prepared  originally  from  hsemin.  E.  F.  A. 

Molecular  Size  of  Hsemin  and  Haemoglobin.  Oscar  Piloty 
and  H.  Fink  ( Ber .,  1912,  45,  2495 — 2498). — The  molecular  weight  of 
hsematoporphyrin  has  been  shown  by  Piloty  and  Dorn  (this  vol.,  i, 
519)  to  be  about  1200.  No  simple  derivatives  of  hsemin  are  available 
to  test  whether  a  doubling  of  the  molecule  does  not  take  place  in  the 
formation  of  hsematoporphyrin  from  hsemin.  Mesoporphyrin  obtained 
by  the  action  of  hydrogen  iodide  has  a  molecular  weight  not  above 
600,  corresponding  with  about  half  that  of  hsematoporphyrin.  During 
its  formation  losses  may  arise  due  to  incomplete  action  on  hsemato¬ 
porphyrin  or  due  to  the  formation  of  more  simple  substances,  such  as 
hsemopyrrole.  The  maximum  yield  obtained  is  39'2%,  which  makes  it 
probable  that  it  is  derived  from  only  one-half  of  the  hsemin  molecule. 
Accordingly,  the  molecular  weight  of  hsemin  is  about  1303,  and  that 
of  hsemoglobin  about  30,000.  The  coloured  portion  of  hsemoglobin 
consists  of  eight  and  not  of  four  pyrrole  nuclei,  as  previously  supposed. 

E.  F.  A. 

Oxidation  of  Dimethylh  semin.  William  Kuster  and  Alfred 
Greiner  (Ber.,  1912,  45,  2503 — 2504.  Compare  this  vol.,  i,  670). — 
On  oxidation  of  dimethylhsemin  with  chromium  trioxide  in  acetic  acid, 
some  42%  of  the  theoretical  yield  of  methylhsematmic  acid  is  obtained. 
This  on  hydrolysis  yields  pure  hsematinic  acid.  This  behaviour 
indicates  that  the  hsemin  molecule  contains  two  carbonyl  groups. 

E.  F.  A. 

Pigment  of  the  Blood.  IV.  Hsemopyrrole.  Oscar  Piloty 
and  Josef  Stock  (Annalen,  1912,  392,  215 — 244). — “Hsemopyrrole,” 
obtained  from  the  blood  or  from  chlorophyll  derivatives,  is  a  mixture 
(Piloty  and  Quitmann,  Abstr.,  1910,  i,  133).  In  addition  to  the 
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hsemopyrrole,  isohsemopyrrole,  and  phyllopyrrole  isolated  by  Willstatter 
and  Asahina  (this  vol.,  i,  41),  the  authors  have  succeeded  in  obtaining 
new  constituents.  Since  the  name  hsemopyrrole  is  now  used  in  the 
literature  to  denote  four  different  substances,  some  system  of  nomen¬ 
clature  is  very  necessary.  The  authors  retain  the  name  hsemopyrrole 
to  denote  the  whole  mixture,  the  constituents  of  which  are  then 
denoted  by  hsemopyrrole-a,  -b,  -c,  etc.,  in  the  order  of  their  b.  p.’s. 

A  large  quantity,  320  grams,  of  crude  hsemopyrrole,  obtained  from 
1400  grams  of  hsemin  by  Nencki  and  Zaleski’s  method,  has  been 
submitted  in  succession  to  fractional  distillation,  fractional  precipita¬ 
tion  with  ethereal  picric  acid,  and  fractional  crystallisation  of  the 
picrates.  The  following  substances  of  definite  constitution  have 
thereby  been  isolated  :  (1)  Hsemopyrrole-a,  C7HUN,  b.  p.  81°/18  mm., 
which  does  not  form  a  crystalline  picrate,  yields  methylethylmale- 
imide  by  oxidation  with  chromic  acid,  and  is  therefore  3-methyl-4- 
ethylpyrrole.  (2)  Hsemopyrrole-6  (2  :3-dimethyl-4-ethylpyrrole),  m.  p. 
about  16°,  b.  p.  87 — 88,5°/12,5  mm.  (picrate,  m.  p.  122 ’5°),  which  is 
Willstatter  and  Asahina’s  isohsemopyrrole  ( loc .  cit.).  (3)  Hsemo- 
pyrrole-c  (3  :  5-dimethyl-4-ethylpyrrole),  b.  p.  84 — 85°/13  mm. 
(picrate,  m.  p.  1 37'5°),  which  is  identical  with  Knorr  and  Hess’s 
synthetic  compound  (Abstr.,  1911,  i,  1019).  (4)  Hsemopyrrole-<Z 

(2  :  3  :  5-trimethyl-4-ethylpyrrole)  is  identical  with  Willstatter  and 
Asahina’s  phyllopyrrole  (loc.  cit .)  synthesised  by  Fischer  and 
Bartholomaus  (this  vol.,  i,  297).  (5)  Bishaemopyrrole-e  (bis-2  : 3- 

,  ,  ,  .  ,  .  .CMe*CH*CR*CMe~. 

dimethyl- 1  -ethylpyrr ole,  CMe<NEt.^H.(|iH_NEt>CMe  PJ)»  an  (),1> 

which  forms  a  picrate,  C22H2907N5,  m.  p.  148°,  small,  red  needles. 
Willstatter  and  Asahina’s  hsemopyrrole  (loc.  cit.)  is  shown  to  be  a 
mixture  of  hsemopyrroles-fe  and  -c. 

Hsemopyrroles-a,  -b,  -c  each  yield  metliylethylmaleimide  by  oxida¬ 
tion.  At  least  two  of  them  should  yield  the  same  oxime.  The  fact 
that  they  form  different  oximes,  m.  p.  197 — 198°,  221'5°,  and  215° 
respectively,  apparently  renders  necessary  the  introduction  of  stereo¬ 
chemical  constitutions.  C.  S. 

Phonopyrrolecarboxylic  Acid  and  its  Companions.  Oscak 
Piloty  and  E.  Dobmann  (Ber.,  1912,  45,  2592 — 2595). — It  has 
recently  been  shown  (this  vol.,  i,  519)  that  the  reduction  of  hsemin  by 
hydriodic  acid  and  phosphonium  iodide  gives  rise  to  phono-  and 
xantho-pyrrolecarboxylic  acids,  which  very  closely  resemble  the  iso- 
phonopyrrolecarboxylic  acid  obtained  by  Piloty  and  Thannhauser 
(this  vol.,  i,  736)  by  the  action  of  hydriodic  acid  on  bilirubin. 

In  view  of  the  great  similarity  of  the  acids  and  the  difficulty  of 
separating  and  characterising  them,  the  authors  have  subjected  the 
phonopyrrolecarboxylic  acid,  obtained  from  hsemin,  to  fractional  pre¬ 
cipitation  with  picric  acid  in  order  to  determine  whether  it  is  accom¬ 
panied  by  tsophonopyrrolecarboxylic  acid.  It  is  found  that  the  crude 
phonopyrrolecarboxylic  acid  yields  two  picrates,  m.  p.  138*5  and  146°, 
of  which  the  less  fusible  one  is  apparently  identical  with  the  picrate  of 
isophonopyrrolecarboxylic  acid,  and  yields  an  acid  m.  p.  118 — 122°. 
On  treatment  with  nitrous  acid,  this  gives  rise  to  two  oximes,  one  of 
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which  is  identical  with  the  oxime  previously  obtained  from  phono- 
pyrrolecarboxylic  acid,  whilst  the  other  sinters  at  202°,  becomes  brown 
at  212°,  and  has  m.  p.  227°  (decomp.)  It  is  also  found  that  the  picrate 
of  m.  p.  138*5°  is  not  a  single  chemical  individual,  but  is  derived  from 
a  mixture  of  acids.  From  these  results  the  conclusion  is  drawn  that 
phonopyrrolecarboxylic  acid  is  accompanied  by  several  closely  related 
acids.  When  boiled  with  methyl  alcohol  the  yellow  picrate  of  the  acid 
mixture  is  converted  into  a  brown  picrate,  C15H1609N4,  crystallising  in 
prismatic  needles,  m.  p.  122°.  On  decomposition  with  aqueous 
potassium  hydroxide,  the  brown  picrate  yields  phonopyrrolecarboxylic 
acid  (yellow  picrate,  m.  p.  158 — 159°),  together  with  an  acid  which 
crystallises  in  long,  flat,  radiating  needles,  m.  p.  58°,  and  forms  a  brown 
picrate,  C16HlfiO0N4  (1),  m.  p.  120°.  F.  B. 

Heematopyrrolidinic  Acid.  Oscar  Piloty  and  P.  Hirsch  ( Ber ., 
1912,  45,  2595 — 2600). — From  the  amorphous  character  of  the  acid 
itself  and  also  of  its  pierate,  it  would  appear  that  htematopyrrolidinic 
acid  is  not  a  single  chemical  individual,  but  consists  of  a  mixture  of 
substances  of  very  similar  structure  and  composition.  It  is  suggested 
that  the  picrate,  which  has  a  constant  composition,  is  a  double  picrate 
of  two  closely  allied  substances,  of  which  one  has  the  constitution  : 

CMe - CH*CH(CH2*C02H)*CH*NH*CMe 

CMe-NH-GH - CHMe - CH - CMe’ 

whilst  the  other  consists  of  a  compound  of  similar  structure,  but  in  a 
lower  state  of  reduction,  or  is  derived  from  a  baemopyrrole,  isomeric 
with  that  which  forms  the  basis  of  the  above  formula.  This  suggestion 
receives  support  from  the  results  obtained  in  a  re-examination  of  the 
pyrrole  mixture  obtained  by  Piloty  and  Merzbacher  (Abstr.,  1909,  i, 
857)  by  fusing  zinc  haematopyrrolidinate  with  potassium  hydroxide. 

The  following  substances  were  isolated  from  the  pyrrole  mixture  by 
fractional  distillation  and  fractional  precipitation  with  picric  acid  : 
(1)  2 : 3-Dimethylpyrrole  (this  vol.,  i,  736).  (2)  A  hmmopyrrole, 

b.  p.  84 — 86°/12  mm.,  which  forms  a  picrate,  m.  p.  109 — 112°,  and  on 
treatment  with  nitrous  acid  yields  an  oxime  (decomp.  201°).  (3)  A 

pyrroline,  which  forms  a  picrate,  C14H1807N4,  m.  p.  144°,  and  is 
probably  identical  with  the  pyrroline  isolated  in  the  form  of  its  picrate 
by  Piloty  and  Quitmann  (Abstr.,  1910,  i,  133)  from  the  product 
obtained  by  the  action  of  hydriodic  acid  on  hsematoporphyrin.  (4)  An 
oil,  b.  p.  73 — 76°/10*5  mm.,  which  has  the  composition  C7HnN,  and 
consists  of  a  mixture  of  pyrroles.  On  treatment  with  nitrous  acid  it 
does  not  yield  an  oxime,  but  is  oxidised  to  citraconimide  and  a  mixture 
of  maleimides.  The  isolation  of  the  pyrroline  furnishes  strong  evidence 
in  favour  of  the  above  formula.  F.  B. 

Dehydrobilic  Acid,  a  Coloured  Oxidation  Product  of  Bilic 
Acid.  Oscar  Piloty  and  J.  S.  Thannhauser  (Ber.,  1912,  45, 
2393 — 2395). — By  oxidation  with  aqueous  potassium  permanganate 
below  7°,  sodium  bilate  (this  vol.,  i,  736)  yields,  after  acidification  of 
the  filtered  solution,  dehydrobilic  acid,  C17H2203N2,  decomp,  above 
260°,  citron-yellow  prisms,  which  does  not  respond  to  the  pine-shaving 
test  or  react  with  ^-dimethylaminobenzaldehyde,  and  forms  a  sodium 


i.  926 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


salt,  yellow  needles.  Accepting  the  authors’  formula  of  bilic  acid 
( loc .  cit.),  the  colour  of  dehydrobilic  acid  may  be  accounted  for  by  the 
presence  of  a  system  of  conjugated  double  linkiDgs.  C.  S. 

Behaviour  of  the  True  Nucleic  Acids  to  Dyes.  I.  R. 
Feulgen  ( Zeitsch .  physiol.  Ghem.,  1912,  80,  73 — 78). — When  sodium 
nucleate  and  the  chloride  of  malachite-green  are  brought  together,  a 
double  interaction  takes  place  with  the  formation  of  sodium  chloride 
and  the  nucleate  of  malachite-green.  This  compound  is  a  black,  porous 
mass  with  a  red  surface  reflex  ;  the  absence  of  chlorine  from  it  is 
against  the  assumption  that  it  is  an  adsorption  compound.  E.  F.  A. 

Guanine  Hexoeide  Obtained  on  Hydrolysis  of  Thymus- 
nucleic  Acid.  Phcebus  A.  Levene  and  Walter  A.  Jacobs  (J.  Biol. 
Ghem.,  1912,  12,  377 — 3S0). — Previous  investigations  by  the  authors 
have  shown  that  plant  nucleic  acid  yields  various  pentosides.  Direct 
proof  that  the  purine  bases  have  the  same  glycosidic  union  in  thymus- 
nucleic  acid  is,  howeve'r,  wanting.  Repeated  attempts  to  obtain  the 
nucleosides  from  thymus-nucleic  acid  by  the  same  methods  failed ; 
but  by  the  employment  of  an  enzyme,  the  source  and  nature  of  which 
are  not  given,  a  guanine  hexoside,  CnN1506N5,  was  separated.  It  is 
semi-crystalline,  soluble  in  hot  alcohol,  does  not  reduce  Folding's 
solution,  and  only  gave  the  orcinol  test  in  the  presence  of  copper. 
From  the  products  of  hydrolysis,  an  osazone  melting  at  198°  and 
guauine  sulphate  were  obtained.  W.  D.  H. 

Structure  of  Thymus-nucleic  Acid.  Phcebus  A.  Levene  and 
Walter  A.  Jacobs  ( J .  Biol.  Ghent.,  1912,12,411 — 420). — The  separation 
of  yeast-nucleic  acid  into  its  constituent  nucleotides  is  due  to  the  stability 
of  the  carbohydrate  ribose  which  they  contain.  The  instability  of  the 
hexose  in  thymus-nucleic  acid  leads  to  difficulties  in  decomposing  this  by 
the  same  methods,  a  part  being  at  once  cleaved  into  lsevulinic  acid.  As 
the  nature  of  the  hexose  is  still  uncertain,  the  structural  formulye 
given  in  the  paper  are  regarded  as  provisional  only.  The  crystalline 
brucine  and  barium  salt  of  a  dinucleotide  containing  thymine  and 
cytosine  was  examined,  and  the  conclusion  drawn  that  each  phosphoric 
acid  group  contains  a  secondary  and  a  tertiary  hydroxyl,  and  that  the 
linking  between  the  nucleotides  occurs  between  the  sugar  groups. 

W.  D.  H. 

Guanylic  Acid.  Phcebus  A.  Levene  and  Walter  A.  Jacobs 
(J.  Biol.  Ghem.,  1912,  12,  421 — 426). — Although  Bang  does  not  accept 
the  view  that  guanylic  acid  is  a  simple  mono-nucleotide,  recently- 
ascertained  facts  support  the  idea.  It  is  now  possible  to  obtain  the 
substance  in  the  form  of  a  pure  crystalline  brucine  salt,  and  analysis 
of  this  confirms  the  authors’  hypothesis.  There  is,  however,  more 
basis  for  the  assumption  that  ihe  structure  of  guanylic  acid  is  not 
identical  with  that  of  inosinic  acid.  Both  guanylic  and  yeast-nucleic 
acids  permit  the  detaching  of  phosphoric  acid  quite  easily,  whereas  in 
inosinic  and  thymus-nucleic  acids  the  same  is  accomplished  with 
difficulty.  This  is  probably  due  to  a  difference  in  the  position  of  the 
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phosphoric  acid  on  the  sugar,  but  definite  evidence  of  the  position  has 
not  yet  been  forthcoming.  W.  D.  H. 

Action  of  Saliva,  Tissue  Fluids,  Bacteria,  and  Bacterial 
Extracts  on  Polypeptides.  J.  W.  Taylor  and  I.  Walker  Hall 
(J.  Path.  Bact.,  1912,  17,  121 — 123). — Saliva,  blood,  exudations,  and 
transudations  from  the  blood,  certain  bacteria,  and  bacterial  extracts 
were  found  capable  of  splitting  glyeyl-Z-tryptophan.  The  liberation  of 
tryptophan,  and  the  ease  with  which  this  substance  can  be  detected, 
render  this  test  an  easy  one  for  the  demonstration  of  peptolytic 
enzymes.  W.  D.  H. 

The  Thermostability  of  Trypsin  and  Pepsin.  Kohshi  Ohta 
( Biochem .  Zeitsch.,  1912,  44,  472 — 480). — It  has  been  claimed  by 
E.  W.  Schmidt  that  trypsin  still  retains  its  activity  when  heated  to 
100°  in  water  in  the  presence  of  various  colloids,  such  as  peptone, 
gelatin,  or  agar-agar.  The  author  has  repeated  these  experiments, 
using  various  methods  to  detect  proteoclastic  activity,  and  has  failed 
to  confirm  Schmidt’s  observations.  He  has  also  tried  the  same  experi¬ 
ments  with  pepsin,  and  has  failed  to  obtain  an  active  preparation  after 
heating  various  ferment  solutions  in  water  at  100°  in  the  presence  of 
colloids.  S.  B.  S. 

Diastase.  II.  The  Preparation  of  Pure  Diastase  and  its 
Properties.  Ernst  Pribram  {Biochem.  Zeitsch.,  1912,  44,  293 — 302. 
Compare  Frankel  and  Hamburg,  Abstr.,  1906,  i,  917). — In  order  to 
prepare  diastase  from  malt  extract,  it  is  not  necessary  to  use  pure 
yeast  cultures  to  destroy  the  sugars  if  the  ferment  mixture  is  not 
allowed  to  get  too  acid  by  the  formation  of  lactic  acid.  The  prepara¬ 
tion  was  made  therefore  from  Pilzen  malt,  the  mash  being  prevented 
from  becoming  acid  by  the  addition  of  calcium  carbonate.  The  sugar- 
free  filtrate  of  the  fermentation  mixture  is  then  evaporated  to  a  syrup, 
and  filtered  from  the  calcium  lactate  which  separates.  Although  the 
diastase  does  not  dialyse  through  parchment,  it  can  be  filtered  through 
gelatin  filters  under  pressure,  and  the  author  describes  (with  figures) 
the  apparatus  employed  for  this  purpose.  Most  experiments  were 
carried  out  with  the  dialysed  preparation.  The  dried  preparation 
purified  in  this  way  contains  7‘7%  nitrogen  and  1‘5%  ash.  Fifteen  % 
of  the  nitrogenous  matter  separates  as  a  eoagulum  on  heating,  which 
gives  a  strong  reaction  with  Millon’s  reagent,  but  a  very  weak  biuret 
reaction.  The  filtrate  on  hydrolysis  with  sulphuric  acid  yields  a 
reducing  substance,  which  does  not  form  an  osazone,  but  forms  a 
barium  salt,  and  is- probably  a  polycarbohydrate  acid  ;  it  exists  in  the 
ferment  in  combination  with  a  somewhat  simple  polypeptide.  The 
purified  diastase  is  inactive,  but  is  activated  by  the  addition  of  traces 
of  lactic  acid.  S.  B.  S. 

The  Influence  of  Antiseptics  on  the  Action  of  Maltase. 
W.  Kopaczewski  {Biochem.  Zeitsch.,  1912,  44,  349 — 352). — The  best 
antiseptics  for  employment  in  investigating  the  action  of  maltase  on 
sugars  are  toluene  and  chloroform.  Mustard  oil  is  inconvenient,  as  its 
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reducing  action  interferes  with  the  estimation  of  sugars.  If  sodium 
fluoride  is  used,  the  optimal  concentration  is  04 — 0-5%.  In  this  con¬ 
centration  the  action  of  the  ferment  is  accelerated.  Formaldehyde 
has  an  inhibitory  action,  which  can  be  detected  in  a  concentration  of 
0-l%.  The  hydrogen  ions  exert  a  deleterious  action  even  in  relatively 
low  concentrations.  S.  B.  S. 

The  Reversibility  of  Ferment  Actions.  Influence  of  the 
Dilution  of  Ethyl  Alcohol  on  the  Synthesising  Action  of 
Emulsin  in  this  Medium.  Emile  Bourquelot  and  Marc  Bridel 
( Compt .  rend .,  1912,  155,  319 — 322.  Compare  this  vol.,  i,  592,  593, 
672 ;  Bertrand  and  Compton,  this  vol.,  i,  592). — Numerous  attempts 
have  been  made,  without  success,  to  synthesise  disaccharides  by  means 
of  enzymes  from  the  products  of  their  hydrolysis  by  the  same  enzymes 
(compare  Croft  Hill,  Trans.,  1898,  73,  634;  1903,  80,578).  The 
authors  have  set  up  experiments  with  mixtures  of  /J-ethyl  glucoside 
and  alcohol  (85%),  and  dextrose  and  alcohol  (85%),  in  separate  flasks, 
the  amounts  of  glucoside  and  dextrose  used  being  equivalent.  To  each 
mixture  was  added  the  same  amount  of  emulsin,  and  they  were  left 
at  the  ordinary  temperature  with  occasional  shaking  for  sixteen 
to  twenty-one  days,  when  the  two  liquids  were  found  to  have 
exactly  the  same  rotation.  By  varying  the  strength  of  the  alcohol, 
the  actual  final  rotation,  whilst  being  the  same  for  the  two  mixtures, 
was  found  to  vary  with  the  strength  of  the  alcohol  used.  The  more 
dilute  the  alcohol,  the  greater  is  the  hydrolysis  and  the  less  the 
synthesis,  and  vice  versa.  W.  G. 

Action  of  Enzymes  on  Hexose  Phosphate.  Victor  J.  Harding 
( Proc .  Roy.  Soc.,  1912,  B,  85,  418 — 422). — Hexose  phosphate  is  slowly 
hydrolysed  by  Ricinus  lipase  and  by  emulsin  from  almonds,  whilst 
the  autolysed  pancreas  of  the  ox  is  almost  without  action.  An  aqueous 
extract  of  zymin  hydrolyses  hexose  sulphate  slowly.  Autolysed  yeast- 
juice  possesses  a  very  marked  hydrolytic  action,  and  the  enzyme 
effecting  this  hydrolysis  may  be  precipitated  from  the  juice  with 
a  mixture  of  alcohol  and  ether.  W.  J.  Y. 

New  Properties  of  Peroxydases  and  their  Behaviour  in  the 
Absence  of  Peroxides.  Jules  Wolff  (Compt.  rend.,  1912,  155, 
618 — 620). — Peroxydase,  from  young  barley  shoots,  produces  a 
marked  catalytic  effect  on  the  rate  of  oxidation  of  orcinol,  in  the 
presence  of  alkali  hydroxides  or  carbonates,  by  atmospheric  oxygen 
without  any  peroxides  being  present.  The  same  relative  increase  in 
oxidation  is  noticed  if  the  alkalis  are  replaced  by  sodium  phosphate. 

W.  G. 

1 :4-Dichloroarsinobenzoyl  Chloride.  Esters  of  BeDzareinious 
and  Benzarsinic  Acids.  Ernest  Fourneau  and  Ochslin  (Bull. 
Soc.  chim.,  1912,  [iv],  11,  909 — 914). — The  preparation  of  1 : 4-di- 
chloroarsinobenzoyl  chloride  and  of  a  number  of  its  derivatives  are 
described. 

Benzarsinic  acid,  As0(0H)2,C6H4*C02H  (jo-carboxyphenylarsinic 
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acid,  Abstr.,  1908,  i,  591),  on  treatment  with  phosphorus  trichloride  in 
chloroform  yields  benzarsinious  dichloride  (p-carboxyphenylarsinious 
chloride),  AsC12*C6H4*C02H,  already  obtained  by  La  Coste  (Abstr., 
1881,  903),  and  this  by  the  further  action  of  phosphorus  pentachloride 
is  converted  into  dichloroarsinobenzoyl  chloride ,  AsC12,C6H4*COC1, 
b.  p.  189 — 190°/19  mm.,  a  mobile  liquid,  which  fumes  in  moist  air,  is 
soluble  in  chloroform  or  benzene,  and  on  keeping  passes  into  a 
crystalline  mass.  It  reacts  like  an  acid  chloride  with  hydroxy- 
compounds.  When  it  is  dissolved  in  alcohol  and  the  mixture  treated 
with  water,  ethyl  arsinobenzoate  oxide ,  As0*C6H4*C02Et,  m.  p.  277°,  is 
precipitated  as  an  amorphous  powder,  from  which  sodium  hydroxide 
solution  liberates  the  corresponding  acid,  As0*C6H4*C02H,  brilliant 
flat  needles,  which  does  not  melt  up  to  280°. 

On  oxidation  with  hydrogen  peroxide  in  alkalis,  the  oxide  is 
converted  into  ethyl  benzarsinate  (p- carbethoxyphenylarsinic  acid), 
As0(0H)2*06H4‘C02Et,  m.  p.  260°  (decomp.),  crystallising  in  small 
brilliant  spangles.  The  quinine  salt,  similarly  prepared,  in  two 
stages,  forms  small,  brilliant  cubes,  m.  p.  200°  (approx.),  is  sparingly 
soluble  in  organic  solvents,  but  is  readily  dissolved  by  acids  or  alkalis. 
A  sodium  carbonate  solution  of  the  salt  on  treatment  with  sodium 
hyposulphite  yields  benzarsenoquinine,  As2(C6H4*CO2,C20H23O2N2)2,  as 
a  bright  yellow  powder. 

Stovaine,  C2H5*CMe(OBz)*CH2*NMe2,HCl,  has  a  special  affinity  for 
nerve  substance,  and  its  arsenical  analogue  has  been  prepared  by 
treating  dimethylaminodimethylethylcarbinol  with  dichloroarsino¬ 
benzoyl  chloride.  The  resulting  dichloroarsinobenzoate  hydrochloride , 
C14H20O2H,HCl,  m.  p.  194°,  crystallises  in  small,  colourless  needles 
from  alcohol,  but  has  not  been  obtained  free  from  the  corresponding 
oxide,  C2H5*CMe(0*C0,C6H4*As0),CH2*NMe2,  which  can  be  prepared 
by  treating  the  compound  just  described  with  sodium  carbonate 
solution  in  presence  of  ether  to  remove  it  as  formed ;  it  is  a 
viscous  oil,  as  is  also  its  hydrochloride ;  the  latter  produces  on  the 
tongue  an  intense  and  persistent  tingling.  On  reduction  with 
sodium  hyposulphite,  the  oxide  yields  arsenostovaine,  C28H40O4N2As2, 
as  a  golden-yellow  powder,  soluble  in  acids. 

Guaiacyl  arsinobenzoate  oxide,  m.  p.  191°,  obtained  by  the  action  of 
dichloroarsinobenzoyl  chloride  on  guaiacol  dissolved  in  benzene  in 
presence  of  pyridine,  crystallises  in  tufts  of  colourless  needles,  and 
on  oxidation  with  hydrogen  peroxide  in  acetone  yields  guaiacyl 
benzarsinate,  which  crystallises  in  brilliant,  slender  needles,  and  does 
not  melt  on  heating.  T.  A.  H. 

Aromatic  Arsenic  Compounds.  II.  Azo-dyes  Containing 
Arsenic.  P.  Karrer  ( Ber .,  1912,  45,  2359 — 2363.  Compare  this 
vol.,  i,  740). — The  reaction  of  j9-nitrosophenylarsinic  acid,  hydroxyl- 
amine  hydrochloride,  and  wi-tolylenediamine  in  aqueous  sodium 
carbonate  at  0°  yields,  after  acidifying  the  solution,  the  red  azo-dye, 
C6H2Me(NH2)2-N2  •C6H4*AsO(OH)2,  which  is  produced  by  condensing 
diazotised  arsanilic  acid  with  w-tolylenediamine.  Azobenzene-\>-arsinic 
acid,  NPh N*C6H4*AsO(OH)2,  is  an  amorphous,  brown  powder 
obtained  by  the  action  of  ^-ni  trosopheny larsinic  acid  on  aniline 
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in  boiling  glacial  acetic  acid.  Azobenzene-pp' -diarsinic  acid , 
A.sO(OH)2*CcH4*NIN,C6H4*AsO(OH)2,  obtained  in  a  similar  manner 
from  arsanilic  acid  and  ^o-nitrosophenylarsinic  acid,  is  a  dark  brown 
powder,  which  develops  a  purple-red  coloration  with  concentrated  mineral 
acids.  Bisazobenzene- 4  :  3'  :  4 " -triarsinic  acid, 

A8O(OH)2*C6H4*N2-CaHs(A.sO?H2)*N2-O0H4-AsO(OH)2, 

a  black  powder  with  green  reflex,  is  similarly  obtained  from  jo-phenyl- 
enediaminearsinic  acid.  C.  S. 

Influence  of  Nuclear  Alkyl  Groups  on  the  Mercuriation  of 
Aniline  and  its  Nitrogen  Substitution  Products.  Walter 
Schrauth  and  Walter  Schoeller  ( Ber 1912,  45,  2808 — 2818). — 
In  extension  of  previous  work  (Abstr.,  1911,  i,  699),  the  results  of  an 
investigation  of  the  action  of  mercuric  acetate  on  toluidines  and  their 
acyl  derivatives  are  given. 

[With  Julius  Rother.] — Molecular  proportions  of  o-toluidine  and 
mercuric  acetate  in  methyl  alcohol  give  rise  to  15%of  mercuri-o-toluidine, 
the  chief  product  being  a  diacetoxydimercuri-deriva,iive,  C11H1304NHg2, 
m.  p.  228°  (corr.  decomp.),  which  crystallises  in  microscopic  needles,  is 
insoluble  in  most  organic  solvents,  slightly  soluble  in  methyl  alcohol, 
but  readily  in  ammonia  or  amines.  On  treatment  with  sodium 
hydroxide  in  water,  it  yields  dihydroxymercuri-o-toluidine,  long,  colour¬ 
less  needles  ;  this  on  warming  at  100°  loses  H20,  giving  an  infusible 
canary-yellow  substance .  which  probably  has  the  constitution 

OH-Hg-C0H2Me<?“. 

The  diacetoxymercuri-o-toluidine  on  acetylation  in  ethyl  acetate 
solution  gives  diacetoxydimercuriaceto-o-toluidide,  C13H1505NHg2, 
m.  p.  240°  (corr.),  from  which  by  double  decomposition  with  sodium 
chloride  or  bromide  in  water,  the  corresponding  dichloromercuri- 
derivative,  CoHQ0NHgoCL,  or  dibromomercuri- compound, 

"  “  C9H9ONHg2Br2, 

may  be  obtained,  crystallising  in  microscopic  needles.  Di-iodomercuri- 
aceto-o-toluidide  is  precipitated  in  flocks,  but  passes  into  a  crystalline 
modification  on  keeping. 

Mercury-o-toluidine  was  obtained  as  chloromercuri-o-toluidine, 
C7H8NHgCl,  m.  p.  178°,  by  adding  sodium  chloride  to  the  mother 
liquor  from  which  the  diacetoxymercuri-compound  had  separated ;  it 
crystallises  from  dry  alcohol  in  glancing  needles,  and  on  acetylation 
yields  chlovomercuridiaceto-o-toluidide,  CnH1202NHgCI,  m.  p.  170° 
(corr.),  in  colourless  leaflets. 

Diacetoxymercuri-m-toluidine  is  more  soluble  in  dilute  alcohol  than 
the  ortho-isomeride,  has  no  definite  melting  point,  and  yields  an  acetyl 
derivative.  The  corresponding  dihydroxy-compound  could  not  be 
obtained.  Triacetoxymercuri-m-toluidine,  C13H150BNHg3,  obtained  by 
the  action  of  mercuric  acetate  in  excess  on  m-toluidine,  forms  bright 
yellow,  microscopic  crystals ;  the  acetyl  derivative  is  a  colourless, 
heavy  powder. 

The  acetyl  derivatives  of  all  three  toluidines  react  with  mercuric 
acetate  in  water,  giving  mono-substitution  products.  Acetoxymercuri- 
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aceto-o-toluidide,  C^H^OgNHg,  m.  p.  233°  (corr.),  forms  needles. 
The  meta -isomeride,  m.  p.  99°  (corr.),  crystallises  from  30%  alcohol,  and 
the  para-cowipowwd,  m.  p.  229°  (corr.),  crystallises  in  leaflets. 

Ethyl  o-toluidinoacetate  gives  a  mono-  or  di-substitution  product 
according  to  the  concentration  of  mercuric  acetate  used.  Ethyl 
acetoxymercuritoluidinoacetate,  0Ac*Hg*C6H3Me,NH,CH2,C02Et>  m.  p. 


122,5°  (corr.),  crystallises  in  needles,  and  on  hydrolysis 
gives  hydroxymercuri-o-toluidinoacelic  anhydride,  C6  H  ,Me<^ 


by  alkalis 
NH-  CH2 
Hg’OCO  5 


as  a  flocculent,  colourless  precipitate.  Ethyl  diacetoxymercuri-o- 
toluidinoacetate,  C6H2Me(Hg*0,Ac)2,NH*CH2*C02Et,  m.  p.  167° 
(corr.),  forms  small,  slender  needles. 

Ethyl  m-toluidinoacetate  forms  mono-  or  Zri- substitution  products , 
depending  on  the  concentration  of  mercuric  acetate  used.  The  first  of 
these  has  m.  p.  127*5°  (corr.),  and  on  hydrolysis  gives  hydroxymercuri- 
m-toluidinoacetic  anhydride ,  which  is  yellow.  Ethyl  triacetoxymercuri- 
m-toluidinoacetate,  m.  p.  185°  (corr.),  is  crystalline,  and  dissolves  with 
difficulty  in  alcohol. 

Ethyl  jo-toluidinoacetate  gives  only  a  mono-substitution  product, 
m.  p.  140° (corr.),  which  crystallises  in  small  needles,  and  on  hydrolysis 
yields  hydroxymercuri-p-toluidinoacetic  anhydride  as  a  colourless, 
amorphous  substance. 

The  position  of  the  entering  mercuric  acetate  was  determined  in 
certain  cases  by  Dimroth’s  method  (Abstr.,  1902,  i,  656) ;  thus  acetoxy- 
mercuriaceto-o-toluidide  gives  5-iodoaceto-o-toluidide  with  iodine,  whilst 
the  diacetoxy-m-compound  gives  4:6-di-iodoaceto-m-toluide  ;  the  former 
must  therefore  have  its  groups  in  the  positions  CH3lNH2IHg  =  1:2:5, 
whilst  the  second  has  its  substituentsarranged  thus:  CH3INH2lHgIHg  = 
1 :3:4:6.  According  to  Pesci  (Abstr.,  1898,  i,  648),  p  toluidine  takes 
up  mercury  in  the  ortfAo-position  with  respect  to  the  amino-group.  The 
iodo-com  pound,  m.  p.  222*5°  (corr.),  obtained  from  diacetoxy- 
mercuriacetyl-o-toluidine  crystallises  in  long,  silky  needles.  According 
to  Holleman’s  rule  the  mercuric  acetate  residue  should  enter  in  the 


following  positions  with  respect  to  the  amino-group  in  the  ethyl 
toluidinoacetates  :  ortho-ester,  4  and  6 ;  meta-ester,  2,  6,  and  4 ;  para- 
ester,  2  (compare  Abstr.,  1911,  i,  699).  T.  A.  H. 


Colloidal  Acetate  of  Penta-mercuriacetanilide.  M.  Raffo 
and  G.  Rossi  (Zeitsch.  Chem.  Ind.  Kolloide,  1912,  11,  120 — 121). — By 
heating  together  mercuric  acetate  and  acetanilide  in  the  molecular 
ratio  5:1,  the  authors  have  prepared  the  acetate  of  penta-mercuri- 
acetaDilide,  having  the  composition  C6(Hg0Ae)5-NHAe,2JH20.  The 
mixture,  impregnated  with  a  little  mercury,  is  heated  for  an  hour  at 
115°,  the  temperature  being  then  raised  slowly  to  145°,  at  which  it  is 
maintained  for  about  half  an  hour.  The  resulting  pasty  mass  is  cooled, 
treated  with  a  small  quantity  of  boiling  water,  filtered,  and  the  residue 
left  for  some  hours  in  contact  with  cold  water.  The  substance  dissolves, 
giving  a  viscous  solution  which  resembles  egg-albumin.  This  solution 
coagulates  at  80°,  but  the  coagulum  redissolves  on  cooling.  If  the 
solution  is  boiled  for  some  time,  the  coagulum  is  no  longer  soluble  in 
water.  On  addition  of  acetic  acid  to  the  viscous  solution,  needle- 
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shaped  crystals  of  the  above  composition  are  slowly  deposited.  The 
colloidal  character  of  the  solutions  which  this  substance  yields  is 
supposed  to  be  connected  with  its  high  molecular  weight.  H.  M.  D. 

Preparation  of  Readily  Soluble  Compounds  of  Oxy- 
mercurisalicyl  Anhydride  (Salicylic  Acid  Mercury  Oxides). 

Johannes  Kerb  (D.R..-P.  247625). — A  descrip- 
C02Na  tion  of  complex  soluble  double  salts  of  mercury 

/\gO  NH'HgOH  organic  acids. 

|  |  2  6  The  compounds  obtained  from  sodium  o-hydroxy- 

\/  mercurisulphaminobenzoate  (1  mol.)  and  mercury 

S02NH*HgOH  salicylate  (2  mols.),  and  from  sodium  2  : 4 -di- 
hydroxymercurisulphaminobenzoate  (a  feebly  basic 
powder)  with  mercury  salicylate  (4  mols.),  are  pale  yellow  powders, 
soluble  in  water,  and  decomposed  by  ammonium  sulphide  with 
separation  of  mercury.  F.  M.  G.  M. 

Aluminium  Triphenyl.  Siegfried  Hilpert  and  Gerhard 
Gruttner  ( Ber .,  1912,  45,  2828 — 2832). — The  preparation  and  pro¬ 
perties  of  aluminium  triphenyl  are  described.  The  substance  was 
obtained  by  mixing  mercury  diphenyl  with  aluminium  foil  and  heating 
to  140°  in  an  atmosphere  of  dry  hydrogen  or  nitrogen.  The  yellow, 
viscous  mass  thus  obtained  was  boiled  with  ether  and  the  solution 
evaporated  in  absence  of  air  and  moisture,  when  it  deposited  colourless 
needles,  m.  p.  112 — 113°,  containing  ether  of  crystallisation,  which 
could  only  be  removed  by  melting  the  product  under  reduced  pressure. 
The  ether-free  aluminium  triphenyl  thus  obtained  forms  masses  of 
radiating  needles,  m.  p.  196 — 200°,  and  cannot  be  distilled,  even  under 
reduced  pressure.  It  explodes  when  heated  in  contact  with  cupric  oxide, 
so  that  its  carbon  content  could  only  be  determined  by  a  wet  method. 
The  compound  is  fairly  stable  when  kept  in  compact  masses  in  dry  air. 
but  when  dry  air  is  passed  through  a  solution  in  ether,  a  colourless, 
amorphous  precipitate,  A10C6H5  (?),  is  formed,  along  with  some 
diphenyl. 

With  water,  aluminium  triphenyl  reacts  vigorously  and  the  mixture 
is  apt  to  take  fire.  The  products  are  benzene,  diphenyl,  and  alumina. 
With  alcohol  an  infusible  product  is  formed,  which  is  decomposed  by 
water,  liberating  phenol.  Chloroform  reacts  with  aluminium  triphenyl, 
giving  a  yellow,  semi-crystalline  product,  which  is  slowly  decomposed 
by  water  with  the  separation  of  alumina  and  the  liberation  of  some 
chloroform,  but  no  triphenylmethane  or  the  substances  likely  to  accom¬ 
pany  it  could  be  detected.  Carbon  tetrachloride  reacts  similarly  to 
chloroform.  With  iodine  in  ether,  aluminium  triphenyl  reacts  in  the 
proportions  necessary  to  give  aluminium  iodide  and  phenyl  iodide,  and 
a  crystalline  intermediate  product  separates.  T.  A.  H. 
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Kachler’s  Ethylene-Ferrous  Chloride.  Wilhelm  Manchot  and 
Julius  Haas  (Ber.,  1912,  45,  3032 — 3055). — Kachler  (Bar.,  1869,  2, 
510)  has  described  the  compound  C2H4FeCl2,2H20,  prepared  by  heat¬ 
ing  ferric  chloride  in  ethereal  solution  with  the  addition  of  phosphorus 
in  carbon  disulphide  in  sealed  tubes  at  140 — 150u.  The  existence  of 
this  compound  is  improbable  on  theoretical  grounds,  and  it  is  now 
shown  to  be  an  additive  product  of  ferrous  chloride  and  ether  which  has 
already  largely  decomposed  before  it  can  be  analysed.  Apparently 
the  ferric  chloride  is  reduced  by  the  phosphorus,  and  the  insoluble 
ferrous  chloride  at  the  moment  of  formation  combines  with  ether  and 
crystallises.  E.  F.  A. 

Bromine  Absorptive  Capacity  of  Organic  Compounds. 
Isidor  Klimont  [in  part,  with  Wilhelm  Neumann  and  E.  Schwenk] 
{Arch.  Pharm.,  1912,  250,  561 — 589;. — A  critical  resume  is  first  given 
of  the  methods  that  have  been  proposed  or  used  for  determining  the 
bromine  absorption  of  organic  compounds.  The  method  adopted 
is  that  already  described  (this  vol.,  i,  37  ;  compare  Mossier,  Zeitsch.  ally. 
Osterr.  Apoth.-Ver.,  1907,  p.  225,  and  Gaebel,  this  vol.,  ii,  497).  It  has 
been  applied  to  aliphatic,  hydroaromatic,  and  aromatic  substances,  and 
the  experimental  results  are  given  in  the  original.  From  these  the 
following  conclusions  are  drawn.  The  method  gives  erroneous  results 
if  hydrogen  bromide  is  liberated,  since  this  produces  hydriodic  acid 
when  potassium  iodide  is  added,  which  may  act  as  a  reducing  agent 
and  give  rise  to  high  bromine  numbers.  The  high  bromine  numbers 
given  by  old  turpentine  oils  are  probably  due  to  this  cause.  In  presence 
of  too  much  water,  bromine  may  produce  hydrobromic  acid,  and  for 
this  reason  50%  sulphuric  acid  is  used  to  liberate  the  bromine. 

Aliphatic  compounds  containing  a  single  ethylene  linking  and  either 
one  ~OH  or  _CO*OH  group  give  normal  results.  In  presence  of  two 
carboxyl  groups  the  results  are  abnormal ;  thus,  maleic  acid  combines 
easily  with  bromine,  but  the  results  are  not  quantitative,  because  part 
of  the  maleic  acid  is  converted  into  fumaric  acid,  which  takes  up 
bromine  much  less  easily  in  the  cold.  Similar  trouble  is  experienced 
with  citraconic,  mesaconic,  and  aconitic  acids. 

The  open-chain  terpenes  and  their  derivatives  give  abnormal  results, 
because  they  readily  undergo  ring  formation  under  these  conditions  or 
in  some  cases  take  up  water,  forming  saturated  compounds.  Cyclic 
terpenes  in  which  the  ethylenic  linking  is  not  present  in  a  “bridge,” 
for  example,  dipentene  and  camphene,  give  normal  results.  A 
“  bridge  ’’  between  atoms  in  the  para-position  is  unaffected,  but  one  in 
the  meta-position  behaves  as  an  ethylenic  linking ;  thus,  pinene 
absorbs  four  atoms  of  bromine,  but  the  results  are  not  quite 
quantitative,  probably  owing  to  partial  displacement  of  the  “bridge  ” 
to  the  para-position. 

Phenol  absorbs  six  atoms  of  bromine,  three  of  which  are  liberated  as 
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hydrogen  bromide,  and  abnormal  results  are  given  by  the  phenol 
others  and  polyhydric  phenols.  Benzene  derivatives  with  an  ethylenic 
linking  in  the  side-chain  give  normal  results,  but  these  are  sometimes 
interfered  with  in  the  case  of  stereoisomerides. 

.Results  are  quoted  showiDg  that  the  method  gives  different  but 
constant  results  for  turpentine  oils  of  different  origins,  and  is  capable 
of  detecting  sophistication  in  turpentine  oil.  T.  A.  H. 

Acetylenic  Compounds.  Robert  Lespieau  {Ann.  Chim.  Phys., 
1912,  [viii],  27,  137 — 189). — A  resume  of  work  already  published. 
Compare  especially  the  following  papers:  Abstr.,  1899,  i,  184;  1905, 
i,  401,  566;  1907,  i,  580;  1908,  i,  125,  496;  1909,  i,  205,282,  691  ; 
1910,  i,  149  ;  1911,  i,  347  ;  this  vol.,  i,  7,  331.  T.  A.  H. 

Theory  of  Racemisation,  Substitution,  and  the  Walden 
Inversion.  Johannes  Gadamer  ( Chem .  Zeit.,  1912,  36,  1327 — 1329). 
— The  author  gives  a  brief  re-statement  of  his  theory  of  racemisation 
(Chem.  Zeit.,  1910,  34,  1004). 

With  reference  to  the  different  behaviour  of  metallic  hydroxides, 
some  giving  a  normal  hydrolysis,  whilst  others  cause  a  Walden  inver¬ 
sion,  it  is  suggested  that  the  effect  in  the  first  case  is  primarily  due  to 
the  anion  (with  rapid  action),  and  that  in  the  second  case  the  cation 
(with  a  relatively  slow  action)  is  the  agent.  In  an  inversion  of  a 
molecule  CabcCl  by  treatment  with  silver  hydroxide,  it  .is  [supposed 
that  the  chlorine  atom  is  first  removed,  when  the  remaining  groups 
tend  to  distribute  themselves  evenly  around  the  central  carbon  atom  ; 
on  account  of  the  acquired  momentum,  however,  they  overswing  them¬ 
selves  and  pass  into  the  relatively  opposite  configuration  to  the  original, 
when  the  hydroxyl  group  attaches  itself. 

In  the  additive  reactions  assumed  by  the  theory  to  participate  in 
the  processes,  the  author’s  views  differ  from  those  of  previous  workers, 
in  that  the  addition  is  supposed  to  occur,  not  directly  at  the  asymmetric 
atom,  but  at  the  halogen  atom,  the  groups  of  the  molecule  thus  formed 
undergoing  subsequent  rearrangement.  D.  F.  T. 

Products  of  the  Action  of  Sodium  Alkyloxides  on  Acid 
Esters.  Anastase  Dambergis  and  Telem.  Kosinenos  (Ber.  Deut. 
Pharm.  Ges.,  1912,  22,  417 — 424). — When  ethyl  acetate  is  treated 
with  a  methyl-alcoholic  solution  of  sodium  methoxide,  partial  trans¬ 
formation  into  methyl  acetate  occurs  without  formation  of  ethyl  aceto- 
acetate.  The  latter  substance  is  also  not  produced  when  ethyl-alcoholic 
sodium  ethoxide  l’eacts  with  ethyl  acetate.  Sodium  acetate  is  the  main 
product  of  the  latter  change. 

The  solid  product  of  the  action  of  sodium  on  ethyl  acetate  consists 
solely  of  ethyl  sodioacetoacetate  unmixed  with  sodium  ethoxide.  It  is 
found  to  require  considerably  less  acid  for  neutralisation  than  is 
expected.  The  difference  is  ascribed  to  the  probable  presence  of  the 
two  isomeric  compounds  CH3'C(0Na)ICH*C02Et  and 

ch3-co*ch:c<^^, 

to  the  latter  of  which  no  alkaline  action  is  attributed.  H.  W. 
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Bromoacetic  Anhydride.  Wilhelm  Steinkopf  {Bur.,  1912,  45, 
3136 — 3139.  Compare  Gal,  Compt.  rend.,  1870,  71,  272) — Bromo¬ 
acetic  anhydride  may  be  prepared  by  distilling  bromoacetyl  bromide 
with  sodium  broinoacetate,  sodium  acetate,  or  phosphoric  oxide 
under  diminished  pressure.  It  is  a  colourless  liquid,  b.  p.  133 — 135°/ 
12-5  mm.,  which  solidities  to  a  white,  crystalline  mass,  m.  p.  41 — 42°, 
and  reacts  with  ethylene  glycol,  yielding  the  dibromoacetate,  b.  p. 
176-5 — 177'5°/14  mm.  (compare  Vorlander,  Abstr,,  1895,  i,  19). 

F.  B. 

Action  of  Oxychlorides  of  Silicon  on  Sodium  Salts  of 
Fatty  Acids.  Joaquin  E.  Zanetti  (J.  Amer.  Ghem.  Soc.,  1912,  34, 
1598 — 1600). — Experiments  are  described  which  show  that  silicon 
oxychlorides  react  with  sodium  acetate,  propionate,  and  butyrate,  with 
the  production  of  the  corresponding  anhydrides,  together  with  sodium 
chloride  and  silica.  The  action  of  the  silicon  oxychlorides  is  therefore 
analogous  to  that  of  the  oxychlorides  of  phosphorus,  sulphur,  and 
carbon.  E.  G. 

Direct  Synthesis  of  the  Glycerides.  Italo  Bellucci  ( Gazzetta , 
1912,  42,  ii,  283 — 305.  Compare  Abstr.,  1911,  i,  259,  416,  515). — 
[With  D.  Baciiilli  and  E.  Garroni.] — The  author  has  investigated 
the  formation  of  glycerides  when  glycerol  is  heated  at  215 — 220°  and 
30 — 40  mm.  with  the  equimolecular  quantity  of  palmitic,  stearic,  or 
oleic  acid.  The  progress  of  the  esterification  as  heating  is  continued 
is  represented  in  curves,  and  is  similar  in  all  three  cases.  Mixtures  of 
mono-,  di-  and  tri-glycerides  are  formed,  and  if  the  heating  is  continued 
after  all  the  acid  is  combined,  the  quantity  of  monoglyceride  tends  to 
increase.  R.  V.  S. 

Basicity  of  Acids  Containing  Alcoholic  Hydroxyl  Groups. 
II.  Gennaro  Calcagni  (Atti  Ii.  Accad.  Lincei,  1912,  [v],  21,  ii, 
343 — 349,  445 — 449). — In  a  former  paper  the  author  has  recorded 
the  variation  of  conductivity  of  solutions  of  these  acids  during 
neutralisation  with  ammonia  (compare  Calcagni  and  Bernardini, 
Abstr.,  1911,  ii,  1078).  In  the  present  paper  similar  experiments  are 
described,  the  neutralisation  being  effected  with  glucinum  hydroxide, 
which  the  author  has  already  used  for  this  purpose  in  the  case  of 
lactic  acid  (Abstr.,  1910,  i,  708).  The  conductivity  curves  show  that 
glycollic,  lactic,  and  hydroxyisobutyric  acids  form  in  each  case  two 
types  of  salts,  the  ratios  between  acid  and  base  being  1  :  ^  and  1  : 1 
respectively,  so  that  they  act  as  dibasic  acids.  Malic  acid  is  a  tribasic 
acid,  forming  three  salts  in  the  proportions  1  1 : 1,  and  1  :  1^.  Tartaric 

acid  forms  three  salts  (1  1:1,  and  1  :  2),  and  is,  therefore,  tetra- 

basic.  Citric  acid  forms  four  salts  (1  :  1  : 1,  1:1^,  1:2),  and  is 

consequently  tetrabasic.  Hence  the  alcoholic  hydroxyl  groups  of  the 
fatty  acids  behave  like  carboxylic  hydroxyl  groups.  It  also  appears 
that  these  acids  give  only  normal  salts  with  Gl(OIT)2,  so  that  the 
complex  salts  of  which  the  existence  has  been  asserted  are  not  formed 
in  reality.  R.  V.  S, 
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Cerebronic  Acid.  Phcebus  A.  Levene  and  Walter  A.  Jacobs 
(J.  Biol.  Chem.,  1912,  12,  381 — 388). — This  acid  was  discovered  by 
Thudichum,  who  considered  it  to  be  an  isomeride  of  stearic  acid. 
Thierfelder,  however,  found  that  its  formula  is  C25H60O3,  and  that  it 
contained  one  hydroxyl  group.  In  the  present  research  it  was  found 
to  be  normal  a-hydroxypentacosoic  acid,  and  in  the  hydrolysis 
mixture  it  occurs  in  the  form  of  two  isomerides,  one  dextrorotatory 
([a]o  =  +4,16°),  and  the  other  optically  inactive.  The  two  can  be 
separated  by  fractional  precipitation  with  lithium  acetate. 

W.  D.  H. 


Free  Acetoneoxalic  [Acetylpyruvic]  Acid  and  its  Deriv¬ 
atives.  Otto  Mumm  and  Clemens  Bergell  ( Ber .,  1912,  45, 
3040 — 3051). — Ethylacetylpyruvate  is  readily  obtained  on  condensing 
acetone  with  ethyl  oxalate  by  means  of  sodium  ethoxide  (Claisen  and 
Styles,  Abstr.,  1887,  917),  but  it  has  not  been  hydrolysed  to  the  acid. 
It  was  sought  to  obtain  this  in  a  manner  analogous  to  that  followed 
with  benzoylpyruvie  acid  (Mumm  and  Miinchmeyer,  Abstr.,  1911, 
i,  79)  by  condensing  5-methylisooxazole  with  methyl  sulphate  to  the 
a-methylimide  of  acetylpyruvonitrile,  CH3*CO‘CH2'C(INMe)*CN,  but 
the  only  degradation  product  obtained  was  acetylpyruvamide, 
CH3‘CO*CH2*CO'CO*]SrH2.  This  is  more  conveniently  prepared  by 
the  action  of  aqueous  ammonia  on  ethyl  sodioacetylpyruvate.  The 
action  of  phenylhydrazine  on  this  amide  leads  to  phenylmethyl- 


pyrazolecarboxylamide, 


CMe< 


CH — C-CO-NH 
NPh-N 


2 


The  ammonium  salt 


of  ethyl  acetylpyruvate  loses  water  at  room  temperature  to  form  the 
a-imide  of  ethyl  acetylpyruvate,  CH3,C0,CH2*C(iNII)'C02Et. 

Acetylpyruvic  acid  is  obtained  without  difficulty  by  hydrolysing 
ethyl  sodioacetylpyruvate  with  4iY-sodium  hydroxide  for  one  and 
a-half  hours  and  extraction  of  the  acid  with  ether.  It  forms  colourless 
prisms,  m.  p.  98°,  and  can  be  partly  sublimed  in  a  vacuum  without 
decomposition.  It  gives  a  red  coloration  with  ferric  chloride  in 
alcoholic  solution.  It  is  monobasic  to  methyl-orange,  and  dibasic  to 
phenolphthalein.  It  reacts  with  hydroxylamine,  forming  5-methylwo- 


oxazole-3-carboxylic  acid, 


CMe< 


CH-OC02H 
i  i  2 
0 — N 


With  benzaldehyde  a 


monobenzylidene  compound,  CH3*C0*C(I0HPh),C0,C02H,  is  obtained  \ 
with  aniline  hydrochloride  in  aqueous  solution,  acetylpyruvanilide, 
CHg’CO'CHj'CO’CO'NHPh,  is  obtained,  whereas  with  aniline  in 
alcohol  the  product  is  a  phenylimide,  CH3*C0,CH2,C(!NPh)*C02H. 
When  excess  of  aniline  is  used,  three  molecules  react  and  two  molecules 
of  water  are  eliminated. 

Acetylpyruvic  acid  in  ethereal  solution  reacts  with  dry  ammonia 
to  form  the  ammonium  salt.  When  this  is  kept,  water  is  eliminated 
and  the  ammonium  salt  of  a  pyridinedicarboxylic  acid  obtained, 
namely,  Z-acetyl-k-methylpyridine -2  :  6-dicarboxylic  acid, 

C0Me-C<^e0"^>C-C02H. 

This  gives  an  intense,  orange-red  coloration  with  ferrous  sulphate. 
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When  boiled  with  acetic  acid  or  heated  above  its  melting  point,  a 
carboxyl  group  is  eliminated,  forming  3-acetyl-i-methylpyridine-*Z(oT  6)- 
cctrboxylic  acid. 

Benzylideneacetylpyruvic  acid  has  m.  p.  165 — 166°.  The  a-phenyl- 
imide  crystallises  in  orange-yellow  plates,  m.  p.  139°;  it  only  gives  a 
coloration  with  ferric  chloride  after  a  time.  The  isomeric  anilide 
crystallises  in  large,  pale  yellow  plates,  m.  p.  140 — 141°.  It  immedi¬ 
ately  gives  a  coloration  with  ferric  chloride.  A  mixture  of  the  two 
isomerides  has  m.  p.  20 — 30°  lower.  The  compound,  C23H2302N3, 
produced  by  interaction  with  3  mols.  of  aniline,  crystallises  in  pale 
yellow,  long  rods,  m.  p.  170°  (decomp.).  It  gives  a  reddish-violet 
solution  with  concentrated  hydrochloric  acid. 

3-Acetyl-4c-methylpyridine-  2  :  6  -  dicarboxylic  acid  crystallises  in 
colourless  prisms  +Aq,  m.  p.  133°,  or  anhydrous,  m.  p.  175°.  The 
monocarboxylic  acid  has  m.  p.  260°. 

The  a-meihylimide  of  acetylpyruvonitrile  has  m.  p.  68°,  and  has  both 
acid  and  basic  properties.  It  gives  a  red  coloration  with  ferric 
chloride. 

Acetylpyruvamide  has  m.  p.  131 — 132°  (decomp.).  Ethyl  acetyl - 
pyruvate  a-imide  crystallises  in  thin  prisms,  m.  p.  36 — 38°. 

E.  F.  A. 

Physico-chemical  Studies  of  Photographic  Developers.  II. 
Oxidation  of  Ferrous  Ion  in  Presence  of  Oxalate  Ion. 
Nikolai  Schiloff  and  Boris  Berkenheim  ( Zeitsch .  Elektrochem.,  1912, 
18,  939 — 943). — Although  potassium  oxalate  and  ferrous  sulphate  in 
acidified  aqueous  solution  are  both  unacted  on  by  free  oxygen,  the  gas 
is  rapidly  absorbed  by  solutions  containing  the  two  substances.  When 
the  oxalate  is  present  in  excess,  the  total  amount  of  oxygen  absorbed 
by  a  given  solution  is  practically  identical  with  that  required  for  the 
complete  oxidation  of  the  ferrous  salt.  The  quantity  of  oxalate  present 
remains  almost  unchanged,  the  slight  diminution  actually  observed 
corresponding  with  the  small  amount  of  oxygen  absorbed  in  excess  of 
that  required  by  the  ferrous  salt. 

From  observations  on  the  quantity  of  oxygen  absorbed  by  solutions 
in  which  the  ratio  of  oxalate  to  ferrous  salt  was  continuously  varied, 
it  is  found  that;  the  molar  ratio  of  oxalate  to  ferrous  salt  must  be  at 
least  equal  to  three  before  complete  oxidation  of  the  ferrous  salt  is 
attained. 

The  facts  can  be  explained  on  the  assumption  that  the  oxidisable 
substance  is  the  complex  ferro-oxalate  ion,  Fe(C204)2".  On  oxidation, 
this  gives  rise  to  the  more  stable  ferri-oxalate  ion,  in  which  the  ratio  of 
oxalate  to  iron  is  as  3  :  1.  Provided  the  solution  contains  oxalate  in 
excess  of  this  ratio,  complete  oxidation  of  the  iron  occurs,  but  if  the 
proportion  of  oxalate  is  smaller,  the  oxidation  of  the  ferro-oxalate  ion 
will  become  impossible  when  a  certain  stage  is  reached,  and  the  oxygen 
absorbed  by  such  a  solution  will  be  less  than  that  corresponding  with 
the  oxidation  of  the  ferrous  iron  present.  In  accordance  with  this  view, 
it  is  found  that  the  addition  of  ferric  sulphate  to  a  given  solution 
causes  a  large  diminution  in  the  quantity  of  absorbed  oxygen.  Further- 
more,  for  a  given  ratio  of  oxalate  to  ferrous  salt  (this  ratio  being  less 
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than  3)  it  is  found  that  the  quantity  of  oxygen  absorbed  increases  with 
the  dilution,  which  effect  is  probably  due  to  the  increasing  dissociation 
of  the  complex  ferri-oxalate  ion.  H.  M.  D. 

Mirror  Image  Isomerism  with  Chromium  Compounds.  III. 
Alfred  "Werner  (Ber.,  1912,  45,  3061 — 3070). — The  optically  active 
compounds  hitherto  obtained  by  the  author  (Abstr.,  1911,  i,  613,  838, 
960 ;  this  voi.,  i,  10,  96,  298,  417)  owe  their  activity  to  the  presence  of 
an  optically  active  cation ;  they  also  contain  nitrogen  as  one  of  the 
components  of  the  cation.  In  the  present  paper  optically  active 
compounds  are  described  containing  an  optically  active  anion,  which 
does  not  contain  nitrogen. 

The  blue  trioxalochromiates  (chromic  oxalates)  have  the  general 
formula  [Cr(C204)8]R3,  and  contain  tervalent  chromium.  Each  oxalic 
acid  residue  is  combined  with  the  central  chromium  atom  by  means  of 
a  principal  and  a  subsidiary  valency,  so  that  the  compounds  should 
show  molecular  asymmetry  II,  in  accordance  with  the  scheme  : 


C,04ri  |AC20. 


When  potassium  barium  trioxalochromiate,  [Cr(C204)3]E>aK,is  treated 
with  the  calculated  quantity  of  dilute  sulphuric  acid,  a  solution  of  the 
potassium  dihydrogen  salt,  [Cr(C204)3]KH2,  is  obtained.  When  a  hot 
alcoholic  solution  of  strychnine,  in  quantity  sufficient  to  give  the 
di-strychnine  salt,  is  added  to  this  solution,  a  light  greyish-violet 
precipitate  of  potassium  di-strychnine  trioxalochromiate  separates  after 
a  short  time.  This  salt  is  readily  recrystallised  from  80%  alcohol,  and 
its  aqueous  solution  is  optically  active,  having  [a]G  +  430°.  It  shows 
a  very  pronounced  rotation  dispersion.  The  aqueous  solution  rapidly 
undergoes  auto-racemisation,  becoming  inactive  after  one  and  a-quarter 
hours.  The  salt  is  soluble  in  aqueous  acetone,  and  the  solution  is  more 
stable  than  the  one  in  pure  water  as  solvent,  and  has  [a]G  +  450°. 

When  the  potassium  di-strychnine  salt  is  recrystallised  from  hot 
water,  the  dilute  hot  solution  deposits  greyish-violet  to  slate-grey, 
leaf-like  crystals  of  a  totally  different  habit  from  those  obtained  from 
alcoholic  solution.  The  aqueous  solution  of  this  salt,  which  is  found 
to  be  tri-strychnine  trioxalochromiate,  is  lsevorotatory,  [a]G  —  300° ; 
in  aqueous  acetone,  [a]G  -  320°.  To  account  for  this  result  it  was 
supposed  that  the  potassium  di-strychnine  salt  first  obtained  was  a  mix¬ 
ture  containing  excess  of  the  dextro-salt,  but  fractional  recrystallisation 
disproved  this.  Further  investigation  showed  that  the  mother  liquors 
from  which  the  salts  separated  were  optically  inactive,  or  practically 
so,  but  that  on  concentration  further  crops  of  the  active  salts  were 
obtained. 

The  observed  results  can  be  explained  on  the  assumption  that  the 
active  salts  are  produced  during  the  actual  process  of  crystallisation, 
and  that  no  partial  racemates  are  formed  in  solution,  bearing  in  mind 
the  fact  that  auto-racemisation  takes  place  very  rapidly.  In  solutions 
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which  have  been  warmed,  or  kept  for  some  time,  there  are  equal 
quantities  of  the  potassium  di-strychnine  salt  (d-aeid)  and  potassium 
di-strychnine  salt  (Z-acid),  so  that  the  solution  is  inactive.  The  former 
salt  is  sparingly  soluble  in  alcohol,  and  crystallises  out ;  auto-racemisa- 
tion  takes  place  rapidly  in  solution,  giving  fre3h  quantities  of  the 
d-salt,  which  crystallise  out,  and  so  on.  The  result  is  that  an  active 
salt  is  obtained,  leaving  an  inactive  mother  liquor.  In  the  case  of 
aqueous  solutions  it  is  the  Z-salt  which  is  least  soluble,  and  consequently 
separates. 

The  auto-racemisation  can  be  accounted  for  by  assuming  that  one  of 
the  oxalic  acid  residues  is  only  loosely  combined  with  the  chromium 
atom,  and  that  in  solution  the  linking  is  partly  broken,  so  that 
rearrangement  can  take  place.  This  is  supported  by  the  fact  that 
the  blue  trioxalochromiates  readily  lose  one  oxalic  acid  residue. 

That  the  anion  is  really  optically  active  in  the  above  salts  is  shown 
by  the  fact  that  when  a  paste  of  the  potassium  di-strychnine  salt  is 
triturated  with  solid  potassium  iodide,  strychnine  iodide  is  precipitated, 
leaving  a  bluish-violet  solution  from  which  alcohol  precipitates  potassium 
trioxalochromiate.  The  aqueous  solution  of  this  salt  gives  [a]G 
+  1300°,  which  is  the  highest  specific  rotation  hitherto  observed  for  a 
compound  which  has  been  isolated  in  the  solid  state,  and  is  specially 
remarkable  because  of  the  comparative  simplicity  of  the  chromium- 
oxalic  acid  complex. 

Potassium  barium  trioxalochromiate ,  [Cr(C204)3]KBa,2H20,  is 
obtained  as  a  greyish-lilac  precipitate  when  a  solution  of  20  grams  of 
blue  potassium  trioxalochromiate  in  100  c.c.  of  cold  water  is  treated 
with  15  grams  of  finely  powdered  barium  chloride.  It  forms  strongly 
dichroic,  greyish-lilac  needles.  Potassium  distrychnine  trioxalochromiate 
(cZ-aeid),  [Cr(C204)3]K(C21H2302N2)  2,4H20,  prepared  in  the  way  indicated 
above,  forms  small,  lilac-grey  leaflets,  with  a  pearly  lustre.  For 
recrystallisation  the  proportion  of  1|  grams  of  salt  to  100  c.c.  of 
alcohol  (8  alcohol  :  2  water)  must  not  be  exceeded,  otherwise  the  active 
salt  is  mixed  with  racemate.  In  a  three-field  polarimeter  the  aqueous 
solution  gives  a  greyish-violet  middle  field,  the  outer  fields  being 
orange  in  colour.  In  aqueous  solution,  [a]G  +  430°  and  [M]G 
+  47 19 ’25°,  whilst  in  acetone  solution  (7  acetone  :  3  water),  [a]J? 
+  450°,  [M]q  +4937*75°. 

Tristrychnine  trioxalochromiate(l- acid),  [Cr(C204)3](C21H2302N2)3,4H20, 
prepared  as  indicated  above,  forms  long,  glistening  leaflets,  with  a 
greyish-lilac  shimmer.  In  aqueous  solution,  as  also  in  aqueous  acetone, 
[a]9G  -  330°  and  [M]£  -  501 6°. 

d-Potassium  trioxalochromiate,  [Cr(C204)3]K3,H20,  forms  a  bluish- 
green,  crystalline  precipitate;  in  aqueous  solution,  [a]G  +  1300°  and 
[M]G  +  5637°;  in  aqueous  acetone,  [a]G  +  1360°  and  [M]G 
+  5897°.  The  1  -potassium  trioxalochromiate,  [Cr(C204)s]  K3,H20,  is 
obtained  from  the  tri-strychine  salt  by  a  method  similar  to  that  used 
for  obtaining  the  d-potassium  salt  from  the  d-di-strychnine  salt.  In 
aqueous  solution,  [a]G  -  900°,  [M]G  —  4336°,  and  in  aqueous  acetone, 
[a]G  —  1000°,  [M]“  —  4903°.  The  rotation  is  less  than  that  of  the 
af-salt,  because  the  preparation  takes  longer  and  auto-racemisation 
occurs  to  some  extent.  T.  S.  P 
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Keto-enolic  Tautomerism.  VI.  Relation  between  the 
Constitution  and  the  Equilibrium  of  Keto-enolic  Desmotropic 
Compounds.  Kukt  H.  Meyeh  (Btr.,  1912,  45,  2843 — 2864). — The 
author  gives  a  resume  of  the  various  chemical  and  physical  methods  of 
estimating  the  proportion  of  keto-  and  enolic  modifications  in  a  desmo¬ 
tropic  compound,  and  is  of  opinion  that  his  improved  alcoholic  bromine- 
yS-naphthol  process  (Abstr.,  1911,  i,  832)  is  the  best  on  account  of  its 
simplicity  and  convenience.  A  large  number  of  desmotropic  substances 
have  been  examined  by  this  method,  •with  the  following  important 
results.  Any  desmotropic  substance  which  forms  individual  crystals 
is  an  individual  compound  ;  keto-enolic  tautomerism  is  not  exhibited 
by  the  crystallised  substance.  The  modification  in  which  a  desmotropic 
substance  exists  in  the  crystalline  state  is  not  a  criterion  of  its  con¬ 
dition  in  the  liquid  or  gaseous  state  ;  dibenzoylacetylmethane,  which  is 
ketonic  in  the  solid  state,  is  enolised  to  the  extent  of  98%  in  benzene, 
and  methyl  oxalacetate,  enolic  in  the  crystalline  form,  is  present  as  the 
keto-form  to  the  extent  of  77%  in  alcohol. 

In  3 — 5%  solutions,  an  approximate  proportionality  has  been 
observed  between  the  equilibrium  constants  (that  is,  ratio  of  the  con¬ 
centration  of  the  enolic  to  that  of  the  ketonic  modification)  of  desmo¬ 
tropic  substances  of  allied  constitutions  and  similar  solubilities, 
in  any  given  solvent.  Thus  the  equilibrium  constant  of  methyl 
benzoylacetate  is  about  2’2  times,  and  that  of  acetylacetone  about 
30 — 50  times,  as  great  as  that  of  ethyl  acetoacetate  in  a  given 
solvent. 

Substances,  such  as  acetaldehyde,  acetone,  acetophenone,  or  pyruvic 
acid,  containing  one  *COR  group,  do  not  contain  an  appreciable  amount 
of  the  enolic  modification,  even  in  alcoholic  solution  in  the  presence  of 
sodium  ethoxide. 

A  comparison  of  substances  containing  a  methylene  group  attached 
to  two  *COR  groups  (where  R  may  be  H,  Me,  Pb,  OH,  OMe,  OEt, 
NH2,  C02Me,  or  C02Et)  shows  that  the  percentage  of  the  enolic 
modification,  in  a  series  of  substances  (in  the  liquid  state  or  in  alcohol) 
containing  'CH^COR  in  common,  increases  when  the  R’s  in  the  other 
•COR  group  are  arranged  in  the  order  OMe,  OEt,  OH,  NHPh,  Me,  Pb, 
and  C02Et  (or  Me)  ;  in  other  words,  to  give  a  specific  example,  a 
substance  containing  a  benzoyl  groitp  has  a  greater  tendency  to 
enolise  than  a  similarly  constituted  substance  containing  an  acetyl 
group. 

A  similar  regularity  is  not  observed  in  compounds  containing  three 
substituents.  The  tendency  to  enolise  of  a  substance,  CH2(COR)2,  is 
diminished  when  a  methylene  hydrogen  atom  is  replaced  by  methyl, 
ethyl,  or  benzyl,  and  is,  in  general,  increased  when  the  hydrogen  is 
replaced  by  another  *COR  group.  However,  benzoylacetone  is  entirely 
enolic,  whilst  dibenzoylacetylmethane  is  entirely  ketonic,  in  the 
crystalline  states. 

The  author’s  bromine  process  confirms  Wislicenus’  statements 
regarding  the  isomeric  modifications  of  ethyl  formylphenylacetate  (this 
vol.,  i,  623).  The  crystalline  y-  and  /J-esters  are  entirely  enolic;  the 
liguid  a-ester  consists  of  76%  of  enolic  modification  (or  modifications) 
and  24%  of  the  keto-form.  C,  S. 
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Keto-enolic  Tautomerism.  VII.  Desmotropy  of  Malonic 
and  Methanetricarboxylic  Esters.  Kurt  H.  Meyer  ( Ber .,  1912, 
45,  2864 — 2869). — By  the  .  alcoholic  bromine  process,  the  authors 
show  that  (1)  ethyl  malonate  does  not  contain  the  enolic  modification  ; 
(ii)  a  few  units  %  of  the  enolic  modification  are  present  when  a  solution 
of  ethyl  malonate  in  alcoholic  sodium  ethoxide  is  acidified,  but 
do  not  persist  for  more  than  a  minute  ;  (iii)  when  a  solution 
of  ethyl  malonate  in  methyl  alcoholic  sodium  methoxide  is  added  to  a 
cold  methyl  alcoholic  solution  of  bromine  and  hydrochloric  acid,  about 
50%  of  the  enolic  modification  is  present.  This  proves  that  ethyl 
sodiomalonate  has  the  constitution  C02Et‘CHIC(0Na)*0Et,  and  that 
the  free  enol  changes  extremely  rapidly  to  the  keto-form. 

Similar  behaviour  is  shown  by  ethyl  methanetricarboxylate.  The 
crystalline  substance  is  entirely  the  ketonic  modification.  Fused  or  in 
alcoholic  solution,  it  contains  about  0*2%  of  the  enol.  Its  solution  in 
methyl  alcoholic  sodium  methoxide  contains  about  10%  of  the  enol 
when  acidified  and  treated  immediately  with  alcoholic  bromine,  and 
about  80%  of  the  enol  when  treated  simultaneously  with  hydrochloric 
acid  and  the  bromine  solution. 

The  author  shows  that  the  bromination  of  malonic  acid  at  0°  by 
aqueous  bromine  is  independent  of  the  concentration  of  the  bromine. 
The  reaction,  therefore,  as  in  the  cases  of  acetone  and  ethyl  aceto- 
acetate,  occurs  in  two  stages,  a  slow  change  to  the  enolic  form, 
followed  by  an  immeasurably  rapid  addition  of  bromine.  C.  S. 

Reaction  between  Maleic  Acid  and  Sodium  Thiosulphate. 
Sebastian  M.  Tanatar  and  I.  Voljansky  (./.  Russ.  Rhys.  Che/m.  Roc., 
1912,  44,  1320 — 1324.  Compare  this  vol.,  i,  160). — The  addition  of 
sodium  thiosulphate  (1  mol.)  solution  to  a  solution  of  maleic  acid  (1  mol.) 
containing  sulphuric  acid  (1  mol.)  yields  sodium  sulphate  and  the  ester, 
C02Et,CH(SH)*CH(S02’0H)’C02Et,  which  forms  a  viscous,  yellow 
liquid  and,  on  hydrolysis  with  hydrochloric  acid,  gives  a  mixture  of  the 
two  acids  :  (1)  C02H-CH(0H)-CH(S02-0H)-C02H  and 
(2)  C02H-CH(SH)-CH(S02-0H)-002H, 
the  latter  being  converted  into  the  former,  with  evolution  of  hydrogen 
sulphide,  when  heated  in  acid  solution.  In  the  pure  state,  acid  (1) 
decomposes  at  105° ;  its  silver ,  C4H308SAg3,  barium,  and  calcium  salts 
were  prepared. 

Similar  compounds  were  prepared  by  the  action  of  potassium 
sulphite  on  fumaric  and  maleic  acids  by  Credner  ( Zeitsch .  Chem.,  1870, 
77)  and  Messel  (this  Journ.,  1871,  131)  respectively,  the  latter 
author  obtaining  the  acid,  C02H*CH2'CH(S02"0H)*C02H.  T.  H.  P. 

Condensation  of  Mercaptans  with  Formic  Acid  to  Esters  of 
Orthotrithioformic  Acid.  Josef  Houben  (Ber.,  1912,  45, 

2942 — 2946.  Compare  Houben  and  Schultze,  this  vol.,  i,  5  ;  Holm- 
berg,  Abstr.,  1907,  i,  474;  this  vol.,  i,  161). — The  author  has  shown 
that  methenyltrithiolacetic  acid  is  formed  by  the  action  of  formic  acid 
on  thioglycollic  acid  in  the  absence  of  condensing  agents.  He  has  also 
re-investigated  the  b.  p.  of  ethyl  orthotrithioformate,  and,  contrary 
to  the  experiments  of  Holmberg  (loc.  cit.),  has  confirmed  the  value 
previously  found.  H.  W. 
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Thiolcampboric  Acid.  M.  M.  Richter  ( Ber. ,  1912,  45, 

3155 — 3156). — Monothiolcamphoric  acid,  C02H*CsH14*C0,SH,  pre¬ 
pared  by  warming  a  mixture  of  sulphur  and  sodium  sulphide  with 
camphoric  anhydride,  forms  a  viscous  oil  which  readily  decomposes, 
giving  off  hydrogen  sulphide.  The  anhydride  could  not  be  obtained, 
camphoric  anhydride  resulting  in  its  place.  This  was  also  formed 
instead  of  the  expected  disulphide  on  oxidation  with  iodine  and 
potassium  iodide  in  sodium  carbonate  solution.  E.  F.  A. 

r-Dilactylic  Acid  and  i-Dilactylic  Acid.  Emile  Jungfleisch 
( Gompt .  rend.,  1912,  155,  799 — 804). — The  crude  dilactylic  acid 
obtained  by  the  action  of  the  sodium  derivative  of  ethyl  lactate  on 
ethyl  a-chloropropionate  (compare  Abstr.,  1907,  i,  471)  consists,  for 
the  most  part,  of  the  r-  and  i-acids,  which  are  separated  by  means 
of  their  magnesium  salts,  that  of  the  i-acid  being  the  less  soluble  in 
cold  water.  After  repeated  crystallisation,  magnesium  r-dilactylate, 
C6H805Mg,6H20,  was  obtained  in  colourless,  voluminous  prisms.  The 
crystals  exhibit  marked  birefraction,  but  inappreciable  dispersion. 
The  salt  is  soluble  to  the  extent  of  7 — 8  parts  in  100  parts  of  cold 
water. 

Magnesium  i-dilactylate,  Cr>Hs05Mg,3H20,  separates  in  small, 
grained  crystals,  with  medium  birefraction  arid  high  dispersive  power. 
At  15°,  100  parts  of  water  dissolve  2'28  parts  of  the  salt.  The 
optical  characters  of  both  these  salts  are  given.  The  acids  can  be 
obtained  from  the  salts  by  solution  in  dilute  sulphuric  acid,  concentra¬ 
tion  in  a  vacuum,  and  extraction  with  ether,  from  which  after 
evaporation  the  acids  separate.  The  r-acid  crystallises  in  large  plates, 
m.  p.  142°,  and  exhibits  marked  dispersion  and  strong  birefraction. 
It  can  be  resolved  through  its  brucine  salt.  The  i-acid  separates  in 
slender  needles,  m.  p.  69 — 70°,  which  are  hygroscopic.  W.  G. 

Isomeric  Diacetylcyanohydrins  and  their  Transformation 
into  the  Imides  of  Dimethylmesotartaric  Acid  and  Dimethyl- 
racemic  Acid.  Otto  Diels  and  Paul  Straumer  (Ber.,  1912,  45, 
2946 — 2953). — According  to  Fittig,  Keller,  and  Daimler  (Abstr., 
1889,  490),  diacetyl  combines  with  hydrogen  cyanide  to  yield  a 
dicyanohydrin,  m.  p.  110°.  The  authors  find  that  this  substance  is 
transformed  by  warm  nitric  acid  or  hydrochloric  acid  into  an  isomeric 
cyanohydrin,  m.  p.  162°.  Acetyl  chloride  transforms  each  into  the 
same  acetyl  derivative,  obviously  on  account  of  the  transformation  of 
the  cyanohydrin  of  lower  m.  p.  into  that  of  higher  m.  p.  by  the 
liberated  hydrogen  chloride.  Attempts  to  hydrolyse  the  two  cyano¬ 
hydrins  are  rendered  difficult  for  a  similar  reason,  but,  under  definite 
conditions,  the  authors  have  succeeded  in  obtaining  different  products 
of  hydrolysis  of  the  two  substances,  which  they  regard,  however,  as 
cyclic  imides  of  the  formulae  I  and  II  (next  page). 

Saponification  by  alkali  in  the  cold  converts  these  substances  into 
solutions  which  show  differences  similar  to  those  observed  with  the 
two  inactive  modifications  of  tartaric  acid. 

Diacetylcyanohydrin,  m.  p.  110°,  after  softening  at  108°,  was 
obtained  by  the  action  of  an  anhydrous  ethereal  solution  of  hydro- 
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cyanic  acid  on  diacetyl  in  the  presence  of  potassium  carbonate.  When 
boiled  with  concentrated  nitric  acid  (D  1*4)  during  one  and  a-half 
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minutes,  it  was  transformed  into  the  isomeride,  m.  p.  about  162°, 
after  softening  at  155°.  The  latter,  when  heated  above  its  m.  p., 
evolved  hydrogen  cyanide  and  diacetyl,  which,  on  cooling,  partly 
recombined  to  form  the  cyanohydrin,  m.  p.  110°.  The  latter  was 
also  obtained  when  a  solution  of  the  former  in  hot  water  was  allowed 
to  cool.  Either  cyanohydrin,  on  treatment  with  acetyl  chloride  and 
a  trace  of  sulphuric  acid,  yielded  the  same  diacetyl  derivative, 
m.  p.  172°. 

The  cyanohydrin,  m.  p,  110°,  was  hydrolysed  by  prolonged  treat¬ 
ment  with  fuming  hydrochloric  acid  at  40 — 42°.  Among  the  products 
were  ammonium  chloride,  the  cyanohydrin,  m.  p.  162°,  a  substance, 
m.  p.  about  245°  (decomp.)  after  previous  softening,  and  the  well- 
crystallised  imide,  m.  p.  171°.  When  the  latter  was  treated  with  zinc 
dust,  unpleasant,  basic  vapours  were  evolved,  which  imparted  a  deep 
cherry-red  colour  to  a  pine  shaving  moistened  with  hydrochloric  acid. 
The  cyanohydrin,  m.  p.  162°,  was  hydrolysed  under  similar  conditions, 
and  an  imide,  m.  p.  160°,  obtained,  which  behaved  similarly  to  the 
above  imide  on  treatment  with  zinc  dust. 

Both  imides  were  saponified  by  potassium  hydroxide  (33%).  The 
product  obtained  from  the  imide,  m.  p.  171°,  gave  no  precipitate  with 
calcium  chloride  in  weak  acetic  acid  solution,  and  did  not  deposit 
crystals  of  an  acid  potassium  salt  when  strongly  acidified  with  the 
same  reagent.  In  the  same  circumstances,  the  solution  obtained 
from  the  imide,  m.  p.  160°,  gave  an  immediate  white  precipitate  with 
calcium  chloride,  and,  after  a  short  time,  a  crystalline  precipitate 
when  strongly  acidified  with  acetic  acid.  H.  W. 


Hydrolysis  of  £-Acetylmalic  Acid.  Bror  Holmberg  ( Ber ., 
1912,  45,  2997 — 3008). — In  connexion  with  his  views  on  the  Walden 
inversion  (this  vol.,  i,  603),  the  author  has  submitted  to  careful 
examination  the  hydrolysis  of  ^-acetylmalic  acid, 

7-Acetylmalic  acid  obtained  by  the  method  of  Anschutz  and  Bennert 
(Abstr.,  1890,  363)  has  m.  p.  134 — 135°,  [a]D  — 10’71°  (in  water), 
whilst  conductivity  determinations  give  k  0‘00237.  The  sodium  salt 
in  water  has  [a]D  —  1‘460. 

Hydrolysis  of  this  substance  by  alkalis  or  acids  gives  malic  acid  of 
practically  the  rotation  expected  for  the  pure  acid.  It  is  therefore 
surmised  that  in  the  hydrolysis  by  either  method,  scission  occurs 
at  the  valency  attaching  the  Ac-group  to  the  malic  acid  nucleus  \  if 
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scission  occurred  at  the  AcO-linking,  racemisation  or  inversion  would 
be  expected. 

From  a  kinetic  consideration  of  the  reactions  it  is  deduced  that  the 
alkali  hydrolysis  should  be  bimolecular,  but  the  acid  hydrolysis  uni- 
molecular ;  experiment  confirms  this  view,  but  wholly  different 
velocity  constants  are  observed  for  different  concentrations  or  different 
alkalis  in  the  first  case,  whilst  in  the  second  case  the  velocity  constants 
are  not  directly  proportional  to  the  concentration  of  the  hydrion. 
These  discrepancies  are  explained  by  the  effect  of  the  cation  in  the  first 
case,  and  in  the  second  case  by  the  suggestion  that  the  acetyl  malic 
ion  undergoes  hydrolysis  much  more  rapidly  than  the  undissociated  acid. 

In  an  addendum,  the  author  replies  to  Senter’s  criticism  (this  vol., 
i,  828).  D  F.  T. 

Mechanism  of  Oxidation  Processes.  Heinrich  Wieland 
( Ber .,  1912,  45,  2606 — 2615). — It  has  been  shown  previously  (this 
vol.,  i,  248)  that  the  catalytic  oxidation  of  primary  alcohols  to 
aldehydes  by  finely  divided  metals  of  the  platinum  group  is  due  to  the 
activation  of  the  hydrogen,  which  probably  combines  with  the  metal  to 
form  a  hydride. 

The  further  oxidation  of  aldehydes  to  acid  appears  to  be  due  to  a 
similar  dehydrogenation  of  the  aldehyde-hydrate,  and  not  to  the  direct 
introduction  of  oxygen  in  the  molecule,  as  is  usually  imagined  : 
CHR(OH)2  — >■  K-C02H  +  H2. 

This  view  is  supported  by  the  following  facts  :  when  moist  acet¬ 
aldehyde  or  benzaldehyde  is  shaken  with  palladium-black  in  the 
absence  of  air,  acetic  and  benzoic  acids  are  produced,  together  with 
hydrogen,  which  remains  combined  with  the  palladium.  Admissiou  of 
air  to  the  reaction  mixture  causes  the  oxidation  of  the  hydrogen  to 
water.  The  oxidation  of  the  hydrogen  may  also  be  effected  by  means 
of  j»-benzoquinone,  methylene-blue,  and  other  quinonoid  compounds  ; 
thus  moist  acetaldehyde,  when  shaken  with  palladium  and  je>-benzo- 
quinone  in  the  absence  of  air,  is  oxidised  to  acetaldehyde,  the  quinone 
being  reduced  first  to  quinhydrone  and  finally  to  quinol. 

That  the  oxidation  of  aldehydes  to  acids  by  other  oxidising  agents 
really  consists  in  the  dehydrogenation  of  the  aldehyde-hydrate  is 
rendered  very  probable  by  the  behaviour  of  acetaldehyde  towards 
silver  oxide.  When  perfectly  dry  these  two  substances  do  not  react, 
although  oxidation  at  once  ensues  if  moist  silver  oxide  is  used.  Further, 
chloral  in  benzene  solution  is  oxidised  only  very  slowly  by  silver  oxide, 
whilst  the  hydrate  suffers  almost  instantaneous  oxidation. 

The  dehydrogenatiop  of  formaldehyde  proceeds  in  a  manner  some¬ 
what  different  from  that  of  the  aldehydes  already  mentioned. 
Formaldehyde  at  once  reduces  silver  oxide  with  the  formation  of 
carbon  monoxide  and  not  of  formic  acid,  as  was  to  be  expected  from 
the  behaviour  of  acetaldehyde  and  benzaldehyde ;  when  passed  over 
palladium-black,  it  is  decomposed  into  carbon  monoxide  and  hydrogen. 

Although  it  is  probable  that  the  oxidation  of  aldehydes  usually 
takes  place  by  the  dehydrogenation  of  an  aldehyde-hydrate,  the  author 
agrees  with  Baeyer  and  Villiger  (Abstr.,  1900,  i,  437)  that  the  first 
phase  in  the  autoxidation  of  aldehydes  consists  in  the  addition  of 


ORGANIC  CHEMISTRY. 


i.  945 


oxygen  to  the  carbonyl  group  with  the  formation  of  a  per-acid,  which 
then  reacts  with  a  second  molecule  of  aldehyde  to  form  the  corresponding 
add. 

The  autoxidation  of  acetaldehyde  and  benzaldehyde  is  greatly  acceler¬ 
ated  by  the  presence  of  palladium,  a  result,  no  doubt,  due  to  the 
adsorption  of  the  oxygen  by  the  finely  divided  metal,  whereby  the  con¬ 
centration  of  the  oxygen  is  enormously  increased.  Quantitative 
experiments  on  the  rate  of  oxidation  of  benzaldehyde  by  oxygen,  both 
in  the  presence  and  absence  of  palladium,  show  that  water  has  little 
effect  on  the  velocity  of  oxidation ;  this  is  referred  to  the  slow  rate  at 
which  the  dehydrogenation  of  the  aldehyde-hydrate  proceeds,  as  com¬ 
pared  with  the  formation  of  acid  by  direct  autoxidation.  With 
acetaldehyde,  on  the  other  hand,  the  catalytic  oxidation  by  palladium 
is  retarded  by  the  presence  of  water.  The  authors  explain  this  result 
on  the  assumption  that  the  concentration  of  the  aldehyde  is  diminished, 
owing  to  the  formation  of  the  aldehyde-hydrate,  which  does  not  undergo 
autoxidation. 

It  is  also  mentioned  that  the  first  phase  in  the  catalytic  autoxidation 
of  acetaldehyde  by  dry  palladium  consists  in  the  formation  of  acetic 
anhydride. 

It  has  been  shown  previously  (this  vol.,  i,  347)  that  the  initial 
product  of  the  combustion  of  carbon  monoxide  is  formic  acid,  which 
then  decomposes  into  carbon  dioxide  and  hydrogen.  Since  carbon 
monoxide  is  an  intermediate  product  in  the  combustion  of  coal  gas  in 
the  bunsen  flame,  the  author  has  examined  the  products  for  formic 
acid  ;  cold  water,  on  which  a  flame  was  allowed  to  impinge,  was  found 
to  contain  a  small  amount  of  formic  acid.  The  acid  was  also  identified 
in  the  air  of  rooms  in  which  flames  were  burning  and  in  the  products 
of  combustion  of  methane. 

Under  the  influence  of  dry  palladium  at  250°,  methane  breaks  down 
into  carbon  and  hydrogen.  When  passed  in  a  moist  condition  through 
a  hot  tube,  it  yields  carbon  dioxide  and  hydrogen. 

The  author  also  finds  that  carbon  burns  slowly  in  dry  oxygen  at 
730°,  thus  confirming  the  observation  of  Baker  (Abstr.,  1889,  465). 

F.  B 

Preparation  of  Crystalline  Zinc  Formaldehydesulphoxylate. 
Badische  Anilin-  &  Soda-Fabrik  (D.R.-P,  248253.  Compare  Abstr., 
1910,  i,  40,  and  ii,  291). — The  di-zinc  salt  of  formaldehydesulpnoxylic 
acid  has  been  previously  prepared,  and  the  anhydride  (“  Decrolin  ”) 
finds  technical  employment. 

When  a  solution  containing  zinc  formaldehydebyposulphite  and 
zinc  formaldehydesulphoxylate  after  concentration  under  reduced 
pressure  is  treated  with  alcohol,  the  former  salt  remains  in  solution, 
whilst  zinc  formaldehydesulphoxylate,  Zn(HS02'CH20)2,  separates  in 
crystalline  form  ;  a  70%  aqueous  solution  of  this  salt  at  20°  slowly 
deposits  small,  rhombic  leaflets  having  the  formula 
Zn(HS02-CH20)2,4H20, 

whilst  a  100%  aqueous  solution  at  60°  furnishes  the  compound 
Zn(HS02,CH20)2,3H20  in  glistening  mother-of-pearl-like  scales. 

F.  M.  G.  M. 
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Stereoisomerism  of  Trichloroacetaldoxime.  F.  Carlo  Palazzo 
(Atti  K.  Accad.  Lincei,  1912,  [v],  21,  ii,  530  —  535.  Compare  Palazzo 
and  Fazio,  Abstr.,  1911,  i,  421). — As  a  result  of  experiments  [with 
Egidi]  shortly  to  be  published,  the  author  finds  an  explanation  of  the 
anomalies  previously  observed  in  regard  to  Meyer’s  chloraloxime  in 
the  fact  that  it  is  not  an  individual  substance,  but  a  mixture  of  two 
stereoisomerides.  The  decomposition  with  alkali  is  to  be  regarded  as 
occurring  as  follows  : 


HC-CCL 
1 1  3 
HON 

HC-CCL 
1 1  3 
N-OH 


— > 


HC-CO„H 
1 1  2 
HON 

HC-COoH 
1 1  2 
N-OH 


— > 


H20  +  HCN  +  C02. 


stable  alkaline  salt. 
R.  Y.  S. 


Synthesis  of  Alkyl  Glucosides  by  the  Action  of  Emulsin. 
/8-isoPropyl  Glucoside  and  fiisoAmyl  Glucoside.  Emile  Bour- 
quelot  and  Marc  Bridel  ( Compt .  rend.,  1912,  155,  854 — 857; 
J.  Pharm.  Chim.,  [vii],  6,  442 — 445.  Compare  this  vol.,  i,  790). — The 
glucosides  were  prepared  by  the  general  method  already  described  (this 
vol.,  i,  672).  y3-iso Propyl  glucoside,  m.  p.  123 — 125°  (corr.),  crystallises 
in  colourless,  odourless,  hygroscopic  needles,  having  a  bitter  taste.  It 
is  soluble  in  water,  alcohol,  and  ethyl  acetate,  and  has  [a]D  -  36-3°  in 
water.  It  has  a  very  feeble  reducing  power,  probably  due  to  the 
presence  of  a  small  amount  of  dextrose.  The  synthesis  is  not  so  com¬ 
plete  as  in  the  case  of  its  isomeride,  y3-propyl  glucoside,  thus  showing 
an  analogy  with  the  esterification  of  the  alcohols.  /8-iso Amyl  glucoside, 
m.  p.  99 — 100°  (corr.),  crystallises  in  colourless  needles,  having  a  dis¬ 
agreeable  bitter  taste  ;  it  is  not  hygroscopic,  and  does  not  reduce 
Fehling’s  solution  ;  it  has  [a]D  —  36'4°  in  water.  Both  these  glucosides 
are  readily  hydrolysed  by  emulsin  in  aqueous  solution.  VV.  G. 

Synthesis  of  Alkyl  Galacto sides  by  means  of  Emulsin. 
y3-Ethyl  Galactoside.  mile  Bourquelot  and  Henri  Herissey 
(i Compt .  rend.,  1912,  155,  731 — 733;  J.  Pharm.  Chim.,  1912,  [vii],  6, 
385 — 390.  Compare  Bourquelot  and  Bridel,  this  vol.,  i,  592,  672, 
790). — yS-Ethyl  galactoside  can  be  synthesised  by  the  action  of  emulsin, 
obtained  from  almonds,  on  a  05%  solution  of  galactose  in  alcohol 
(79 — 80%),  kept  at  the  room  temperature  for  eighty-three  days.  So 
prepared,  it  crystallises  in  fine  needles,  m.  p.  123 — 125°,  and  agrees  in 
all  respects,  save  its  melting  point,  with  the  y3-ethyl  galactoside  pre¬ 
pared  by  Fischer  and  Armstrong  from  yS-acetylchlorogalactose  (compare 
Abstr.,  1902,  i,  746).  It  is  readily  hydrolysed  by  sulphuric  acid,  or 
slowly  by  the  same  emulsin.  Hydrochloric  acid  in  alcoholic  solution 
converts  it  into  its  a-isomeride.  W.  G. 

The  Preparation  of  Glucosides.  Walter  A.  Jacobs  (J.  Biol. 
Chem.,  1912,  12,  427 — 428). — Two  methods  for  the  preparation  of 
glucosides  were  devised  by  Fischer ;  in  the  first,  the  alcoholic  solution 
of  the  sugar  is  saturated  with  hydrochloric  acid ;  this  is  neutralised 
with  barium  carbonate  and  removed  as  barium  chloride.  The  large 
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expenditure  of  time  required  for  repeated  concentrations  and  extrac¬ 
tions  with  alcohol  led  him  to  devise  a  second  method,  in  which  the 
sugar  and  alcohol  are  heated  with  a  small  amount  of  dry  hydrochloric 
acid  for  thirty  to  fifty  hours,  and  the  acid  removed  by  silver  oxide, 
but  the  reaction  occupies  several  days  and  is  not  complete.  The 
following  method  is  simple  and  gives  a  good  yield  in  a  day.  The 
sugar  and  alcohol  are  treated  with  acid  as  in  Fischer’s  first  method. 
After  an  hour  all  reducing  power  disappears ;  the  mixture  is  then 
concentrated  to  a  quarter  of  its  volume  in  a  vacuum  at  20°,  and  then 
poured  into  ordinary  alcohol  containing  a  little  acetic  acid.  The 
excess  of  hydrochloric  acid  is  removed  by  lead  carbonate,  and  the 
filtrate  after  treatment  with  hydrogen  sulphide  is  then  concentrated  in 
a  vacuum  and  the  glucosides  isolated  as  usual.  W.  D.  H. 

The  Behaviour  of  Starch  under  the  Influence  of  the  Silent 
Electric  Discharge.  Walther  Lob  ( Biochem .  Zeitsch.,  1912,  46, 
121 — 123). — One  c.c.  of  1%  starch  solution  after  the  action  of  the 
discharge  for  two  and  a-quarter  hours  gives  only  a  faint  yellow  colour 
with  iodine  solution,  osazones  can  be  formed,  and  the  solution  readily 
reduces  Fehling’s  reagent.  0'5  Gram  dissolved  in  3  c.c.  of  water  still 
yields  a  blue  colour  with  iodine  solution  after  four  hours’  action  of  the 
discharge  ;  in  this  case  the  solution  also  yields  osazones.  Ten  c.c.  of 
1%  starch  solution  gives  no  reaction  with  iodine  after  three  and 
a-quarter  hours’  treatment.  S.  B.  S. 

Influence  of  Temperature  on  Hydration  of  and  Absorption 
of  Alkali  by  Regenerated  Cellulose.  Clayton  Beadle  and  Henry 
P.  Stevens  (8th  Intern.  Congr.  Appl.  Chem.,  1912,  13,  25 — 38). — An 
investigation  on  the  influence  of  temperature  on  the  absorption  of 
water  and  sodium  hydroxide  from  aqueous  sodium  hydroxide  solutions 
containing  1 — 25%  sodium  hydroxide  by  regenerated  cellulose,  the 
particular  form  of  regenerated  cellulose  employed  .being  a  monofil  of 
36U  denier  made  by  the  cuprammonium  process. 

It  is  found  that,  for  any  given  temperature  between  5°  and  40°,  a 
maximum  hydration  takes  place,  these  maxima  being  greater  the  lower 
the  temperature  ;  the  maximum  for  0°,  however,  falls  below  that  for  5°  ; 
at  5°,  12°,  20°,  30°,  and  40°,  maximum  hydration  takes  place  in  about 
9%,  10%,  10 — 11%,  11 — 12%,  and  11  — 12%  sodium  hydroxide  solution 
respectively,  the  amounts  of  water  absorbed  per  100  parts  of 
regenerated  cellulose  at  these  maxima  being  roughly  2700,  1560,  920, 
620,  and  480  parts. 

Similarly  with  regard  to  the  absorption  of  sodium  hydroxide,  in 
which  case  maximum  absorption  at  5°,  12°,  20°,  30°,  and  40°  takes 
place  in  9%,  10%,  11 — 12%,  12 — 14%,  and  14%  sodium  hydroxide 
solution  respectively,  the  maximum  amounts  of  sodium  hydroxide 
absorbed  being  256,  162,  112,  82,  and  78  parts  respectively  per 
100  parts  of  regenerated  cellulose. 

The  solution  absorbed  by  the  cellulose  from  dilute  sodium  hydroxide 
solutions  between  0°  and  40°  is  more  concentrated  than  the  unabtorbed 
or  surrounding  liquid,  but  for  every  given  temperature  there  exists  a 
certain  concentration  at  which  the  absorbed  solution  has  the  same 
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composition  as  the  surrounding  solution  ;  this  point  is  somewhere  about 
6%  tor  0°,  8—9%  for  20°,  and  9—10%  for  30°. 

The  effect  of  the  addition  of  sodium  chloride  to  the  sodium  hydroxide 
solution  has  also  been  investigated.  It  is  found  that  the  hydration  of  the 
cellulose  varies  but  very  slightly,  increasing  between  4%  and  13%  sodium 
hydroxide  content,  above  which  strength  it  slightly  diminishes ;  at  its 
maximum  hydration  (at  5°)  it  is  never  more  than  about  one-tenth  of 
the  hydration  observed  in  the  absence  of  sodium  chloride.  The  pro¬ 
portion  of  sodium  hydroxide  absorbed  by  the  cellulose,  however, 
becomes  greater  owing  to  the  presence  of  the  sodium  chloride. 

The  addition  of  other  soluble  salts  also  alters  the  hydration  and 
sodium  hydroxide  absorption  in  a  marked  degree.  W.  H.  G. 

Methylethylpropylisobutylammonium  rf-Camphorsulphonate. 
Edgar  Wedekind  ( Ber .,  1912,  45,  2940 — 2942.  Compare  Pope  and 
Read,  Trans.,  1912,  101,  519). — The  author  has  made  unsuccessful 
attempts  to  resolve  methylethylpropylfsobutylammonium  hydroxide  by 
means  of  d-camphorsulphonic  acid  and  c?-bromocamphorsul phonic  acid. 

H.  W. 

Action  of  Metals  on  Alkyldichloroamines.  Erwin  Ott  ( Ber ., 
1912,  45,  2922 — 2923). — According  to  Willstiitter  and  Kahn,  the 
action  of  finely-divided  silver  on  dimethylchloroamine  results  in  the 
formation  of  tetramethylmethylenediamine,  CH2(NMe2)2,  and  dimethyl- 
amine  hydrochloride.  The  author  shows  that  silver,  zinc  or  magnesium 
have  very  little  action  on  solutions  of  alkyldichloroamines  in  neutral 
solvents.  Baeyer’s  “activated”  magnesium  reacts  readily  with  ethereal 
solutions  of  dichloroamines,  and  yields  the  amines  themselves  after 
addition  of  water.  Sodium  reacts  vigorously  with  a  solution  of 
ethyldichloroamine  in  xylene  at  80 — 100°,  with  evolution  of  nitrogen, 
saturated  hydrocarbons,  and  acetylene,  and  formation  of  sodium  chloride 
and  sodium  aeetylide.  Methyldichloroamine  behaves  somewhat 
similarly,  without,  however,  evolving  acetylene. 

/8-Alkylhydroxylamines  may  be  readily  isolated  as  intermediate 
products  in  the  reduction  of  alkyldichloroamines  to  amines  in  aqueous 
alkaline  suspension  by  means  of  metals,  alkali  sulphides,  etc. 

H.  W. 

Preparation  of  a  Therapeutically  Valuable  Derivative  of 
Hexamethylenetetramine.  Emanuel  Merck  and  W.  Eichholz 
(D.R.-P.  247990). — When  an  alcoholic  solution  of  hexamethylene¬ 
tetramine  is  treated  with  an  equimolecular  proportion  of  glycocholic 
acid,  the  solution  evaporated  in  a  vacuum,  and  the  syrupy  product  left 
in  a  desiccator,  it  hardens  to  a  mass  which  can  be  pulverised  and 
sinters  at  about  78°,  decomposing  without  fusion  at  100  — 103°. 

E.  M.  G.  M. 

Some  Derivatives  of  Choline.  II.  Roemer  R.  Renshaw 
(J.  Aimr.  Chem.  Soc.,  1912,  34,  1615— 1619).— [With  F.  G.  Flood.]— 
lodocholine  iodide,  m.  p.  237  5°  (corr.),  can  be  obtained  in  70%  yield  by 
leaving  a  solution  of  trimethylamine  (1  mol.)  and  ethylene  iodide 
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(1  mol.)  in  toluene  for  6 — 8  days  in  sealed  tubes.  The  periodide, 
CH0I*CH2*NMegI,r2,  forms  long,  dark  reddish-brown,  lustrous  needles. 
Iodocholine  nitrate,  m.  p.  183'5°  (corr.),  prepared  by  the  interaction  of 
iodocholine  iodide  and  silver  nitrate,  crystallises  in  thin,  lustrous  plates, 
and  when  heated  for  twelve  hours  with  an  aqueous  solution  of  silver 
glycerophosphate  yields  silver  iodide,  choline  phosphate,  glycerol,  and 
some  silver  phosphate. 

[With  B.  M.  Mac  Bride.] — Bromoeholine  bromide,  m.  p.  235 ‘5° 
(corr.),  can  be  obtained  in  90%  yield  by  heating  ethylene  bromide  with 
trimethylamine  in  sealed  tubes  at  70 — 80°.  The  nitrate, 
CH2Br-CH2-NMe8*N03, 

m.  p.  200°  (corr.),  crystallises  in  large  plates.  E.  G. 

New  Compounds  of  the  Choline  Type.  II.  Acetyl 
Derivatives  of  a-Methylcholine,  “  /3-Homocholine,”  and 
“  y-Homocholine.”  G.  A.  Menge  ( J .  Biol.  Chem.,  1912,  13, 
97 — 109). — The  compounds  described  are  prepared  by  heating  the 
choline  compound  with  a  considerable  excess  of  the  acyl  chlorides 
generally  in  a  sealed  tube  at  100°.  The  reaction  product  is  poured 
into  dry  ether,  and  the  acyl  derivative  separated  as  an  oily  solid. 

Acetyl-a-methylcholine  is  a  slightly  oily,  crystalline,  hygroscopic, 
white  solid  ;  the  platinichloride  forms  a  dense  yellow,  crystalline 
precipitate,  m.  p.  222 — 223°  (corr.)  ;  the  aurichloride  is  a  pale  yellow, 
crystalline  solid,  m.  p.  124 — 125'5C  (corr.). 

Benzoyl-a-methylcholine  forms  a  crystalline,  hygroscopic  solid  ;  the 
platinichloride  darkens  above  233°,  decomp.  236’5— 237'5°  (corr.) ;  the 
aurichloride  forms  a  pale  yellow,  very  viscous  oil. 

Phenylacetyl-a-methylcholine  is  likewise  an  oil.  The  platinichloride 
has  decomp.  245'7 — 246'7°  (corr.). 

Phenylacetyl-fi-methylcholine  is  precipitated  as  an  oily  semi-solid  pro¬ 
duct  ;  the  platinichloride  has  m.  p.  216 — 217°  (corr.).  The  aurichloride 
sinters  above  60°,  m.  p.  74 -5 — -76°,  becoming  limpid  and  clear  at  85°. 

Phenylacetyl-y-homocholine  separates  as  a  colourless,  flaky  solid. 
The  platinichloride  crystallises  in  clusters  of  prisms,  m.  p.  193 — 194° 
(corr.) ;  the  aurichloride  forms  flaky  crystals,  m.  p.  129 — 131°  (corr.). 

Propionyl-a-methylcholine  forms  a  platinichloride,  m.  p.  231 — 232° 
(corr.). 

Valery l -a-methyl choline  platinichloride  sinters  above  219°,  decomp, 
with  effervescence  228 — 229°  (corr.);  the  aurichloride  forms  prisms, 
which  sinter  at  72°,  m.  p.  75°. 

Monobromoisohexoyl-a-methylcholine  platinichloride  crystallises  in 
clusters  of  very  fine  needles,  decomp.  226 — 2273  (corr.). 

The  platinichloride  of  palrnityl-a-methylcholine  decomp.  240 — 241° ; 
the  aurichloride  has  m.  p.  72 — 75°.  E.  F.  A. 

Behaviour  of  the  Amino-acids  and  Polypeptides  to  Neutral 
Salts.  I.  Paul  Pfeiffer  and  J.  von  Modelski  ( Zeitsch .  physiol. 
Chem.,  1912,  81,  329 — 354). — The  amino-acids  and  polypeptides  form 
well  characterised,  crystalline  compounds  with  neutral  salts,  which 
exist  also  in  aqueous  solution.  They  are  obtained  either  by  allowing 
an  aqueous  solution  of  the  components  to  evaporate,  or  by  adding 
alcohol  and  effecting  crystallisation  in  closed  vessels. 
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Glycine  forms  additive  compounds  with  the  chlorides  and  bromides 
of  calcium,  strontium,  and  barium  of  the  type  CaCl2,2NH2’CH2*C02H, 
which  are  stable  in  the  air.  Calcium  chloride  also  forms  compounds 
with  1  and  with  3  mols,  of  glycine ;  barium  chloride,  however,  yields 
only  one  type  of  compound.  Lithium  chloride  and  bromide  yield 
compounds  with  1  and  2  mols.  of  glycine  ;  lanthanum  chloride  combines 
with  3  mols.  Alanine,  glycylglycine,  and  diglycylglycine  form  similar 
additive  compounds  with  calcium  and  lithium  chlorides 

These  compounds  are  considered  to  have  the  constitution  of  salts 

both  of  the  carboxyl  and  amine  group,  namely,  and  are 

accordingly  termed  amphi-salts. 

Glycine  is  more  soluble  in  water  in  presence  of  neutral  salts.  The 
negative  residues  of  the  alkaline  earth  salts  arranged  in  decreasing 
order  of  activity  are  as  follows  :  C104  — >•  N03  — >•  Br  -  Cl  — >- 
C02Me.  Calcium  is  more  active  than  strontium  or  barium  in 
increasing  solubility. 

It  is  considered  that  most  of  the  protein  salt  complexes  known  are 
true  chemical  compounds. 

Diglycine  barium  chloride ,  H20,  forms  large,  transparent  crystals 
with  rhombic  faces.  It  has  not  melted  at  250°.  The  corresponding 
bromide  forms  characteristic,  transparent  plates,  m.  p.  180°. 

Diglycine  strontium  chloride ,  3R'20,  separates  in  colourless,  trans¬ 
parent,  radially  grouped  crystals,  which  sinter  at  75 — 80°.  The  bromide 
forms  similar  prismatic  crystals,  m.  p.  94°,  to  a  clear,  viscid  mass. 

Diglycine  calcium  chloride,  4H20,  yields  transparent,  prismatic 
needles,  m.  p.  68°.  The  corresponding  bromide  forms  colourless,  flat 
needles  without  any  definite  melting  point. 

Diglycine  magnesium  chloride ,  2H20,  forms  tiny,  colourless, 

intergrown  crystals,  which  sinter  at  215 — 220°. 

Diglycylglycine  calcium  chloride  gives  anhydrous,  transparent 
crystals  of  varying  habit,  which  are  not  melted  at  250°. 

Glycylglycine  lithium  chloride  crystallises  in  small,  transparent  needles. 

Dialanine  calcium  chloride,  3H20,  forms  colourless  needles.  E.  F.  A. 

Losses  in  the  Isolation  of  the  Monoamino-acids  by  the 
Ester  Method.  III.  Liberation  of  the  Esters  by  means  of 
Lead  Hydroxide.  Emil  Abderhalden  and  Arthur  Weil  ( Zeitsch . 
physiol.  Chem.,  1912,  81,  226 — 227). — Zelinsky,  Annenkoff,  and 
Kulikoff  (Abstr.,  1911,  i,  773)  have  described  the  preparation  of  the 
free  amino-acid  esters  from  their  hydrochlorides  by  heating  with  excess 
of  lead  hydroxide.  The  method  has  been  tested  with  alanine  and 
glycine  or  with  mixtures  of  both  acids,  but  the  yields  obtained  are  very 
unsatisfactory.  E.  E.  A. 

The  Possible  Isomeric  Tripeptides  from  the  Three  Mono- 
aminocarboxylic  Acids  :  Glycine,  (Z-Alanine,  and  Z-Leucine. 
Emil  Abderhalden  and  Andor  Fodor  ( Zeitsch .  physiol.  Chem.,  1912, 
81,  1 — 52). — The  six  possible  tripeptides  from  glycine,  cZ-alanine,  and 
Z-leucine  have  been  synthesised  by  the  ordinary  methods.  They  differ 
only  slightly  in  physical  properties ;  this  emphasises  the  difficulty  of 
the  identification  of  proteins.  Mixtures  of  all  six  cannot  be  separated 
into  the  components. 
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The  cell  ferments  (press  juice  from  liver  or  pancreas,  etc.)  behave 
alike  as  regards  the  order  in  which  they  attack  the  tripeptides. 
Activated  pancreatic  extract  behaves  quite  differently,  attacking  the 
compounds  from  the  other  end. 

Ghloroacetyl-d-alanyl-\-leucine,  prepared  from  d-alanyl-7-leucine, 
[a]o  — 16 ’9 6°,  crystallises  in  macroscopic  needles  in  feather-like 
aggregates,  m.  p.  175°,  [a]o  —  51*58°. 

Glycyl-d-alanyl-\-leucine  separates  in  macroscopic,  slender,  colourless 
needles,  m.  p.  239 — 240°  (decomp.),  [a]„  —89  85°.  The  copper 
derivative  is  a  bright  blue,  amorphous,  glassy  mass. 

Chloroacetyl-\-leucyl-d  alanine  forms  colourless  crystals,  m.  p. 
136— 137°,  [aji,0  -41-5°. 

Glycyld-leucyl-d-alanine  crystallises  in  concentrically  arranged 
needles  of  silky  lustre,  m.  p.  235 — 236°,  [a]D  —  59*04°.  The  copper 
derivative  is  reddish-violet  in  aqueous  solution. 

Ghloroacetyl-l-leucine  has  m,  p.  132 — 133°,  [a]^  —  13*82°;  the 
corresponding  dipeptide  has  [a]D—  35*23°. 

d-a-Bromopropionylglycyl-i-leucine  forms  macroscopic,  concentrically 
grouped  needles  or  prisms,  m.  p.  152°,  [a]®  +  14*7°. 

d-Alanylglycyl-\-leucine  separates  in  lustrous,  silky  needles,  m.  p. 
243°  (decomp.),  [a]™  —11*2°.  The  copper  compound  forms  a  vitreous 
blue  mass,  dissolving  in  water  with  an  ultramarine-blue  coloration. 
?-Leucylglycine  has  [a]^0  —84*5°. 

a-d- Propionyld-leucylglycine  crystallises  in  slender,  intergrown 
needles,  m.  p.  154—155°,  [a]~°  -  24*8°. 

d-Alanyl-\-leucylglycine  forms  needles,  m.  p.  246 — 247°  (decomp.), 
[a]u  —  30*43°.  The  copper  salt  is  greyish-blue  and  violet-red  in  aqueous 
solution. 

d -Alanylglycine  has  [a]j>°  +48*33°. 

a-d-Bromoisohexoyl-d-alanylglycine  yields  stellate  aggregates  of 
needles,  m.  p.  129°,  [a]^  -2*52°. 

1-Leucyl-d-alanylglycine  crystallises  in  slender  needles,  which  become 
brown  at  244°,  m.  p.  252 — 253°.  The  copper  compound  is  unique 
in  being  very  soluble  in  absolute  alcohol. 

Glycyl-d-alanyW-leucine  is  hydrolysed  by  yeast  juice  to  glycine  and 
d-alanyl-7-leucine. 

Grlycyl-Lleucyl-d-alanine  is  hydrolysed  in  a  similar  manner  to  glycine 
and  £-leucyl-«!-alanine.  The  precise  character  of  the  products  of 
hydrolysis  of  these  two  tripeptides  by  other  ferment  solutions  could 
not  be  established. 

d-Alanylglycyl-Meucine  is  hydrolysed  by  activated  pancreas  extract 
to  cAalanylglycine  and  ^-leucine ;  all  other  enzymes  convert  it  into 
d-alanine  and  glycyl-Meucine. 

c£-Alanyl-£-leucylglycice  is  hydrolysed  by  all  enzymes  to  dalanine  and 
Meucylglycine. 

£-Leucyl-o?-alany]  glycine  gives  £-leucyl-e£-alanine  with  activated 
pancreas  enzyme,  and  d-alanylglycine  and  ^-leucine  in  all  other  cases. 

Lastly,  Meucylglycyl-tZ-alanine  gives  glycyl-c£-alanine  and  ^-leucine 
with  yeast  extract,  and  £-leucyl glycine  and  <2-alanine  with  pancreas 
extract.  E.  F.  A. 
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Separation  of  Amino  acids  by  means  of  the  Carbamino- 
reaction.  Max  Siegfried  and  B.  Schutt  ( Zeitsch .  physiol.  Chem ., 
1912,  81,  260 — 273). — The  carbamino-reaction  for  the  separation  of 
amino-acids  has  been  tested  under  a  variety  of  conditions  (compare 
Siegfried  and  Schmitz,  Abstr.,  1910,  i,  448).  It  is  found  that  glutamic 
and  aspartic  acids  are  completely  precipitated,  glycine  almost  com¬ 
pletely,  and  about  four-fifths  of  the  total  leucine  and  asparagine. 
Glucosamine  is  also  precipitated  to  the  extent  of  80%.  Some  20 — 35% 
of  the  other  monoamino-acids  are  precipitated  as  carbamino-derivatives  ; 
phenylalanine,  however,  which  is  very  resistant  to  the  carbamino- 
reagent  (Siegfried  and  Neumann,  Abstr.,  1908,  i,  379),  only  gives  about 
8%  of  precipitate.  E.  E.  A. 

Putrefaction  Researches  with  d-Glutamic  Acid  and  Studies 
on  y-Aminobutyric  Acid.  Emil  Abderhalden  and  Karl  Kautzsch 
{Zeitsch.  physiol.  Chem.,  1912,  81,294 — 314). — Ackermann  stated  that 
in  the  putrefaction  of  glutamic  acid  mixed  with  sodium  chloride, 
dextrose  and  Witte’s  peptone,  y-aminobutyric  acid  was  found  in  small 
quantity.  It  is  very  doubtful  if  this  originates  from  the  glutamic  acid, 
for  in  the  present  research  no  trace  of  it  was  found  either  when 
glutamic  or  pyrrolidonecarboxylic  acid  was  employed.  The  question 
whether  by  biological  (bacterial)  agents,  pyrrolidonecarboxylic  can  be 
converted  into  pyrrolidinecarboxylic  acid  was  also  investigated,  but 
without  decisive  results.  W.  D.  H. 

Decomposition  of  Salts  of  Glutamic  Acid  on  Heating 
their  Aqueous  Solutions  and  a  New  Optically  Active  Non¬ 
sugar.  Vladimir  Stanek  {Zeitsch.  Zuckerind.  Bohm,  1912,  37, 
1 — 17). — When  aqueous  solutions  of  glutamic  acid  are  heated,  two 
isomeric  acids  are  formed,  namely,  7-glutimic  acid,  which  predominates 
at  lower  temperatures,  such  as  those  customary  in  sap-boiling  in  the 
industry,  and  cW-glutimic  acid,  which  is  almost  the  sole  product  at 
temperatures  above  200°.  ^-Glutimic  acid  forms  colourless  crystals, 
m.  p.  162 — 163°,  [a]D  when  hydrolysed  with  hydrochloric  acid 

the  laevorotatory  hydrochloride  of  glutamic  acid  is  obtained.  In 
similar  conditions  inactive  glutimic  acid  yields  the  hydrochloride 
of  oW-glutamic  acid.  ^-Glutimic  acid  has  been  identified  in  molasses, 
where  it  is  present  to  the  extent  of  at  least  3%.  This  causes  an  error 
of  1’23%  in  the  determination  of  the  sugar  present  by  polarimetric 
methods.  E.  F.  A. 

The  Copper  Complexes  of  Amino-acids,  Peptides,  and 
Peptones.  I.  Philip  A.  Kober  and  K.  Sugiura  {J.  Biol.  Chem., 
1912,  13,  1 — 14). — A  quantitative  method  is  described  for  preparing 
copper  salts  of  soluble  amino-acids  and  peptides,  of  insoluble  amino- 
acids  having  soluble  copper  salts,  and  insoluble  amino-acids  having 
insoluble  copper  salts.  Some  fifty  of  these  compounds  are  described, 
and  contain  1  atom  of  copper  to  one  mol.  of  peptide.  On  an  average, 
99%  of  the  copper  of  all  amino-acid  salts  is  precipitated  as  oxide 
when  treated  with  a  certain  excess  of  alkali.  In  the  case  of  peptide 
salts,  the  figure  varies  from  6‘3  to  7 '3%.  W.  D.  H. 
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Copper  Complexes  of  Amino-acids,  Peptides,  and  Peptones. 
II.  Their  Configurations  and  Relation  to  the  Biuret 
Reaction.  Philip  A.  Kober  and  K.  Sugiura  ( Amer .  Chem.  J.,  1912, 
48,  383 — 411). — In  an  earlier  paper  (preceding  abstract)  it  has  been 
shown  that  monobasic  a-amino-acids  invariably  form  complex  copper 
salts,  CuA2,  and  that  the  same  is  true  of  /3-amino-acids  except  in  cases, 
such  as  'isoserine,  in  which  there  is  an  OH-group  in  the  a-position. 
With  dibasic  amino-acids,  such  as  glutamic  and  aspartic  acids, 
compounds  of  the  formula  CuA  are  produced.  Fischer  has  found  that 
amino-acids  with  the  NH2-group  in  the  y-,  S-,  or  e-position  do  not  form 
complex  copper  salts  whether  there  is  an  OH-group  in  the  a-position 
or  not. 

The  results  of  the  examination  of  fifty  polypeptides  have  now  shown 
that  1  mol.  of  polypeptide  combines  with  only  1  mol.  of  copper 
hydroxide.  The  imino-group  alone  does  not  seem  sufficient  to  form  a 
copper  salt ;  thus  bromo-  or  chloro-derivatives  of  dipeptides,  as  well  as 
hippuric  acid  and  formyl  derivatives  of  amino-acids,  all  having  an 
imino-group  but  no  amino-group,  do  not  form  complex  salts  with  copper 
hydroxide.  On  the  basis  of  these  facts  and  a  consideration  of  the 
valency  of  protein  nitrogen,  a  discussion  is  given  of  the  possible 
configurations  of  the  copper  complexes. 

A  study  has  been  made  of  the  behaviour  of  the  various  classes  of 
amino-acids  towards  the  biuret  reaction.  It  has  been  found  that  all 
simple  dipeptides  from  monoamino-acids  (excluding  their  amides)  and 
their  carboxyl  derivatives  give  a  deep  blue  colour  with  copper  in 
alkaline  solution.  The  neutral  copper  salts  of  all  tripeptides  from 
monoamino-acids  and  their  carboxyl  derivatives  (amide  derivatives 
excepted)  and  of  all  amides  of  dipeptides  change  colour  on  addition  of 
excess  of  alkali  and  give  “  semi-biuret  ”  colours,  of  shades  varying  with 
the  constituent  amino-acids  and  the  temperature.  The  colour  of  the 
neutral  copper  salts  of  all  tetrapeptides  of  monoamino-acids  and  of 
amides  of  tripeptides  change  on  addition  of  excess  of  alkali  from  the  deep 
blue  of  the  neutral  copper  complex  to  the  purple-red  biuret  colour.  It 
seems  that  a  true  biuret  reaction  can  only  take  place  when  four 
nitrogen  atoms  are  so  arranged  that  they  can  combine  “co-ordinately” 
(in  the  sense  in  which  the  word  is  used  by  Werner)  with  the  copper  in 
an  alkaline  solution.  A  semi-biuret  reaction  can  only  occur  when 
three  nitrogen  atoms  are  so  arranged  that  they  can  combine 
co-ordinately  with  the  copper  in  an  alkaline  solution.  E.  G. 

Preparation  of  a-Brorno-a-ethylbutyrylcarbamide.  Farben- 
fabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  249906). — It  is  found 
that  a-bromo-a-ethylbutyrylcarbamide  (Abstr.,  1911,  i,  118),  m.  p. 
116 — 118°,  can  be  more  satisfactorily  prepared  as  follows:  (1)  a-bromo- 
a-ethylbutyrylamide  (100  parts)  is  dissolved  in  500  parts  of  carbon 
tetrachloride,  and  treated  with  the  requisite  amount  of  cyanic  acid  and 
the  mixture  heated  at  100°  during  five  hours,  or  (2)  from  a-bromo- 
a-ethylbutyrylcarbamyl  chloride,  a  colourless  liquid,  b.  p.  90 — 98°/20  mm. 
(obtained  by  the  action  of  phosphorus  pentachloride  on  a-bromo-a-ethyl- 
butyryl  urethane),  by  the  action  of  10%  ammonium  hydroxide  solution 
(3  parts)  at  a  low  temperature.  F.  M.  G.  M. 
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Preparation  of  Amides  and  Carbamides  of  Higher  Bromo- 
or  Iodo-fatty  Acids.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co. 
(D.R.-P.  248993). — The  amides  and  carbamides  of  halogenated  acids 
containing  an  eleven-carbon  complex  are  found  to  be  of  therapeutic 
value,  and  to  be  readily  prepared  by  ordinary  methods. 

Di-iodobrassidyl  chloride  crystallises  from  methyl  alcohol ;  the  amide , 
colourless  aggregates,  has  m.  p.  93°,  and  can  also  be  prepared  by 
treating  behenolamide  (m.  p.  92°)  at  60°  during  three  hours  with  an 
acetic  acid  solution  of  iodine. 

The  carbamide  of  dibromobehenic  acid  forms  colourless  crystals, 
m.  p.  1493,  and  the  amide,  a  crystalline,  colourless  product,  m.  p.  78°. 
lodobehenamide  has  m.  p.  78°.  F.  M.  G.  M. 

Thiocarbimides  :  Ethyl  Allyliminothiolcarbonate.  Wilhelm 
Schneider  ( Ber .,  1912,  45,  2961 — 2965). — -The  thiocarbimide  of 
glucosides,  for  example,  sinigrin,  can  be  regarded  as  derived  from  a 
hypothetical  alkyliminothiolcarbonic  acid,  NR.'C(SH)*OII  (Gadamer, 
Abstr.,  1897,  i,  360;  1898,  i,  38).  A  derivative  of  this  acid,  namely, 
ethyl  methyl  phenyliminothiolcarbonate,  NPh.’C(SMe)‘OEt,  has  already 
been  prepared  (Liebermann,  Abstr.,  1881,  44;  1882,  296);  but  as 
aromatic  thiocarbimides  apparently  do  not  occur  naturally,  the  author 
by  a  similar  process  has  prepared  the  corresponding  allylimino- 
compound. 

[With  Gustav  Hullweck.] — Allylthiourethane  (Hofmann,  Ber., 
1869,  2,  117)  treated  in  alcoholic  solution  with  an  equimolecular 
quantity  of  ammoniacal  silver  solution  gives  a  yellow  silver  salt, 
C3Hfi*N.'C(SAg)*OEt,  m.  p.  112 — 118°,  which  reacts  with  ethyl  iodide 
in  ethereal  solution  at  100°,  producing  ethyl  allyliminothiolcarbonate, 
an  oil,  b.  p.  88 — 92°/14  mm.,  of  characteristic  odour,  which  gradually 
decomposes  when  exposed  to  air  and  light.  On  boiling  with  an  alkaline 
solution  of  lead  oxide,  no  formation  of  lead  sulphide  occurs. 

D.  F.  T. 

Preparation  and  Properties  of  Pure  Thiocyanic  Acid. 
U.  Ruck  and  H.  Steinmetz  ( Zeitsch .  anorg.  Chem.,  1912,  77,  51 — 89). 
— The  method  of  Rosenheim  and  Levy  (Abstr.,  1907,  i,  489)  has  been 
improved  in  detail,  and  an  apparatus  is  described,  but  much  decompo¬ 
sition  of  the  product  by  the  sulphuric  acid  occurs.  Better  results  are 
obtained  by  using  potassium  hydrogen  sulphate  in  place  of  sulphuric 
acid.  For  the  preparation  of  pure  gaseous  thiocyanic  acid,  an  apparatus 
is  described  in  which  purified  and  dried  hydrogen  enters  a  flask  con¬ 
taining  glass  and  porcelain  balls,  which  can  be  agitated  by  means  of  a 
glass  stirrer,  together  with  potassium  thiocyanate  (1  mol.).  Potassium 
hydrogen  sulphate  (1|-  mol.)  is  added  gradually  through  a  side-tube. 
A  vacuum  of  about  40  mm.  is  maintained.  The  gas  evolved  is  free 
from  sulphur  dioxide,  formic  acid,  or  hydrogen  sulphide.  The  yield, 
as  determined  by  conversion  into  the  white  silver  salt,  is  20%.  The 
method  of  Rosenheim  and  Levy  always  yields  a  coloured  silver  salt. 

It  is  not  possible  to  dry  the  materials  so  thoroughly  that  the 
product  is  quite  anhydrous,  the  best  result  being  a  97%  acid.  It  is, 
therefore,  necessary  to  dry  the  gas.  Commercial  phosphoric  oxide 
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introduces  impurities,  but  the  pure  compound  is  chemically  indifferent, 
and  Merck’s  preparation  proves  to  be  sufficiently  free  from  impurities. 
The  drying  tubes  are  packed  with  this  phosphoric  oxide,  arranged  in 
about  20  layers  in  each  tube,  supported  on  glass  wool.  Condensation 
takes  place  in  U -tubes  cooled  by  solid  carbon  dioxide  and  alcohol. 
The  solid  product  usually  shows  a  very  faint  yellow  tint.  A  special 
closed  apparatus  is  described  in  which  the  solid  thiocyanic  acid  may  be 
weighed,  dissolved  in  water,  and  precipitated  by  silver  nitrate.  The 
product  proves  to  be  pure. 

The  gas  is  stable,  and  only  slightly  poisonous.  The  solid  is  stable 
in  dry  hydrogen  at  —  15°,  and  dissolves  readily  in  water,  alcohol, 
ether,  or  benzene.  The  yellow  decomposition  product  is  insoluble  in 
benzene,  but  dissolves  readily  in  alcohol.  Cryoscopic  measurements  in 
benzene,  nitrobenzene,  and  glacial  acetic  acid  give  results  indicating 
a  mixture  of  single  and  double  molecules.  C.  H.  D. 

Iron  Salts  which  Combine  with  Carbon  Monoxide.  Wilhelm 
Manchot  [with  Ernest  Merry  and  Pierre  Woringer]  ( Ber .,  1912, 
45,  2869 — 2879). — Little  is  known  of  the  absorption  of  gases  by  iron 
compounds  other  than  that  present  in  the  blood.  Manchot  and  Friend 
(Abstr.,  1908,  ii,  375)  have  shown  that  cuprous  chloride  as  such  does 
not  absorb  carbon  monoxide,  but  only  in  the  form  of  a  complex.  The 
same  is  true  of  iron  compounds.  Hofmann’s  ferropentacyano-ammino- 
sodium,  [Fe(CN)5NH3]Na3,6H20,  absorbs  carbon  monoxide  in  aqueous 
solution,  the  ammonia  being  replaced  by  carbon  monoxide.  The 
reaction  is  dependent  on  the  temperature  and  concentration  ;  thus  a 
solution  containing  0‘022  mol.  of  the  iron  salt  absorbs  only  about  12’5 
litres  of  carbon  monoxide  after  many  hours  at  0°,  whilst  a  solution 
containing  0'0037  mol.  absorbs  22-4  litres  (per  gram-atom  of  iron)  at 
21 ‘2°  in  fifteen  minutes.  Since  absorption  of  carbon  monoxide  does  not 
occur  in  aqueous  ammonia,  but  proceeds  rapidly  in  acid  solution, 
it  seems  that  the  reaction  is  one  of  dissociation  : 

Na3Fe(CN)5NH3  —  Na3Fe(CN)5  +  NH3, 
the  absorption  of  carbon  monoxide  being  rapid  under  conditions 
favourable  to  the  removal  of  ammonia. 

Similar  results  have  been  obtained  in  experiments  on  the  absorption 
of  nitric  oxide  by  the  same  iron  compound.  The  iron  compound  does 
not  absorb  ethylene  or  acetylene,  but  slowly  combines  with  one 
equivalent  of  oxygen,  the  iron  being  simultaneously  oxidised  to  the 
ferric  state. 

Hofmann  obtained  the  iron  compound  of  the  constitution  given 
above  by  saturating  a  cold  25%  aqueous  solution  of  sodium  nitro- 
prusside  with  ammonia,  and  filtering  the  crystalline  precipitate  before 
the  whole  of  the  nitroprusside  had  disappeared.  (The  author  finds  the 
substance  has  the  composition  Nag[Fe(CN).NH3],3H20,  after  drying 
over  calcium  chloride.)  A  disodium  ammonium  salt, 
Na2(NH4)[Fe(CN)5NH3],2H20, 

is  obtained  when  the  mixture  is  kept  for  twenty-four  hours,  so  that  the 
whole  of  the  nitroprusside  enters  into  the  reaction.  The  reaction 
between  sodium  nitroprusside  and  aqueous  ammonia,  therefore,  is 
accompanied  by  reduction  of  the  iron  to  the  ferrous  state  and 
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proceeds  according  to  the  equation,  Na2[Fe(CN)5NO]  +  3NHg  +  H20  = 
Na2(NH4)[Fe(CN)5*NHs]  +  NH4‘N02 ;  ammonium  nitrite  has  been 
detected  in  the  solution.  C.  S. 

cyclo Pentadiene.  Karl  von  Auwers  ( Ber .,  1912,  45,  3077 — 3080). 
— The  refraction  of  a  very  pure  specimen  of  cycZopentadiene  obtained 
by  distillation  at  a  low  temperature  under  diminished  pressure  has 
been  determined  with  the  following  results:  na  1*45031,  nD  T45418, 
np  1  '46355,  ny  1*47172,  Df  0*8190,  at  4-1°. 

A  comparison  of  the  dispersivity  of  this  specimen  with  the  values 
obtained  by  Stobbe  and  Reuss  (this  vol.,  i,  842),  shows  that  cyclo- 
pentadiene  distilled  under  ordinary  pressure  is  not  so  strongly  poly¬ 
merised,  as  has  hitherto  been  supposed,  and,  consequently,  the 
previously  observed  depression  of  the  molecular  refraction  cannot  be 
due  to  polymerisation  (compare  Auwers  and  Eisenlohr,  Abstr.,  1910, 
ii,  367,  561). 

Thiophen,furfuran,and  pyrrole  resemble  cycZopentadiene  in  exhibiting 
a  depression  in  their  molecular  refraction,  and  it  would  thus  appear 
that  this  depression  is  characteristic  of  both  iso-  and  hetero-cyclic  ring- 
CHTH 

systems  of  the  type  AxT-rirr^-^-  (w^ere  X  =  CH2,  S,  O,  NH). 

According  to  the  author,  the  depression  is  to  be  referred  not  to  a  specific 
influence  of  the  supplementary  or  subsidiary  valencies,  but  to  the 
group  CHICH*CHICH,  the  position  of  which,  in  the  five-membered 
ring,  becomes  fixed  in  such  a  manner  as  to  lead  to  the  neutralisation  of 
the  main  and  partial  valencies.  F.  B. 

Benzene  Structure  Reviewed  from  Thermochemical  Stand¬ 
point.  II.  Willebrord  Tombrock  (Chem.  News,  1912,  100, 
201 — 202.  Compare  this  vol.,  i,  842). — The  heat  of  combustion  of 
benzene  may  be  accounted  for  by  Kekule’s  formula  on  the  assumption 
that  the  thermal  influence  of  the  aromatic  character  is  considerable,  or 
by  the  centric  formula  on  the  assumption  that  the  thermal  influence  of 
the  aromatic  character  is  negligible.  C.  S. 

Thermochemistry  of  Benzene.  H.  Stanley  Redgrove  {Chem. 
News,  1912,  106,  224 — 225). — In  connexion  with  Tombrock’s  last 
communication  (this  vol.,  i,  842),  the  author  gives  further  thermo¬ 
chemical  calculations  which  show  the  untenability  of  Kekule’s  formula 
for  benzene,  and  are  in  favour  of  Baeyer  and  Armstrong’s  centric 
formula.  T.  S.  P. 

Observations  on  the  Hydrogenation  of  Aromatic  Com¬ 
pounds.  Heinrich  Wieland  {Ber.,  1912,  45,  2615 — 2617). — From 
his  experiments  on  the  catalytic  hydrogenation  of  olefinic  and  aromatic 
compounds  (this  vol.,  i,  247)  in  the  presence  of  colloidal  palladium,  the 
author  has  drawn  the  conclusion  that  unsaturated  compounds  which 
decolorise  potassium  permanganate  may  be  catalytically  hydrogenised. 
In  reply  to  Willstatter  and  Hatt  (this  vol.,  i,  545),  who  maintain  that 
no  such  relationship  exists,  the  author  points  out  that  the  difference  in 
the  rate  of  reduction  of  aromatic  and  olefinic  compounds  is  so  great 
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that  under  the  conditions  employed  by  him  the  former  remain 
practically  unchanged,  whereas  the  olefines  are  more  or  less  rapidly 
hydrogenised.  Further,  the  permanganate  reaction  must  be  carried 
out  under  definite  conditions  in  order  that  the  above-mentioned 
relationship  may  be  maintained. 

Benzene  is  readily  oxidised  by  a  permanganate  solution  acidified  with 
sulphuric  acid,  and  may  be  catalytically  reduced  by  palladium-black 
and  hydrogen  under  the  conditions  employed  by  Willstatter  and 
Hatt. 

Palladium  is  less  sensitive  to  retarding  influences  than  platinum  ; 
the  reduction  of  benzene  by  palladium  and  hydrogen  still  takes  place, 
although  with  somewhat  diminished  velocity,  in  the  presence  of 
thiophen,  which  completely  inhibits  the  hydrogenation  by  means  of 
platinum.  F.  B. 

Autoxidation  of  Benzenoid  Hydrocarbons  when  Exposed  to 
Light.  Hermann  Suida  ( Ber .,  1912,  45,  2909 — 2910). — The  author 
has  shown  that  considerable  quantities  of  peroxides  of  hydrocarbons 
are  formed  during  the  autoxidation  of  homologues  of  benzene.  He  con¬ 
siders  that  in  the  case  of  the  autoxidation  of  phenanthraquinone  in  the 
presence  of  aromatic  hydrocarbons  (Benrath  and  von  Meyer,  this  vol., 
i,  876),  the  former  plays  the  role  of  a  suitable  “  acceptor  ”  by  disturbing 
the  equilibrium  usually  attained  in  the  autoxidation  of  hydrocarbons, 
R  +  Or— R02,  by  the  removal  of  oxygen.  H.  W. 

Isomeric  Changes  of  Haloids  Containing  a  Tertiary  Radicle 
in  the  Molecule.  A.  I.  Lepin  ( J .  Buss.  Phys.  Clwm.  Soc.,  1912,  44, 
1165 — 1189). — After  discussing  the  literature  of  the  subject  (compare 
Michael  and  Leupold,  Abstr.,  1911,  i,  250,  and  others),  the  author 
describes  his  own  experiments  on  a-bromo-a-phenyl-/?/3-dimethyl- 
propane,  CMe3*CHPhBr.  From  the  results  obtained  he  draws  the 
conclusion  that  haloids,  the  molecule  of  which  contains  a  tertiary 
radicle  and  in  which  the  halogen  is  adjacent  to  the  carbon  atom 
combined  directly  with  the  tertiary  radicle,  at  a  sufficiently  high 
temperature  undergo  isomeric  change  in  two  directions  simultaneously  : 
(1)  the  halogen  atom  and  one  of  the  hydrocarbon  groups  of  the 
tertiary  radicle  change  places,  with  the  result  that  the  carbon  skeleton 
of  the  original  compound  is  changed,  and  the  corresponding  tertiary 
isomeride  formed ;  (2)  the  tertiary  compound  formed  and  also  the 
original  haloid,  as  far  as  the  structures  of  the  molecules  allow, 
undergo  transformations  which  are  regarded  as  the  result  of  successive 
changes  of  position  between  halogen  and  hydrogen  atoms  without 
change  of  the  carbon  skeleton. 

Phenyltert.-butylcarbinol,  CMeg*CHPh*OH,  prepared  from  benz- 
aldehyde  and  magnesium  tert. -butyl  chloride,  forms  fine  needles, 
m.  p.  45°. 

a-Bromo-a-phenyl-fifl-dimethylpropane,  CMe3'CHPhBr,  forms  a 
colourless  liquid,  b.  p.  109°/10  mm.,  D°  1*2563,  Df  1*2373, 
n g*  1*53977,  which  solidifies  to  a  glassy  mass  when  cooled  in  a 
mixture  of  solid  carbon  dioxide  and  ether. 

The  principal  products  obtained  on  heating  this  bromo-derivative 
for  six  hours  in  a  sealed  tube  at  220°  are  :  I.  /3-Phenyl-y-metbyl-A*3- 
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butylene  (compare  Blaise  and  Courtot,  Abstr.,  1906,  i,  793),  0  9080, 

Df°  0‘8917,  1 ‘51635,  which,  when  oxidised  by  means  of  benzoyl 

hydroperoxide,  yields  the  corresponding  a-oxide,  in  the 

form  of  a  mobile  liquid,  b.  p.  89 — 94°/8  mm.,  0‘9976,  Df  0‘9808, 
1 ‘50757.  Hydration  of  this  oxide  by  prolonged  treatment  with 
water  faintly  acidified  with  sulphuric  acid  yields  (S-phenyl-y-methyl- 
butylene  fiy-glycol,  OH*CMe2*CMePh*OH,  crystallising  from  light 
petroleum  in  small  needles,  m.  p.  84°,  which  do  not  distil.  Oxidation 
of  this  glycol  by  means  of  chromic  anhydride  and  potassium  hydrogen 
sulphate  yields  acetophenone,  and,  possibly,  a  small  proportion  of 
acetone.  II.  A  colourless  liquid,  CnH15Br,  b.  p.  116°/9  mm.,  DJ  1‘2495, 
Df  1’2304,  wj)0  1 ‘54052,  which  is  probably  the  tertiary  isomeride  of  the 
starting  product,  that  is,  CMe2Br*CHMePh,  as  it  is  found  to  be 
formed  on  bromination  of  the  corresponding  alcohol  described  below. 

/3-Phenyl-aa-dimethylpropyl  alcohol,  OH*CMe2,CHMePh,  prepared  by 
the  Grignard  reaction  from  acetone  and  a-bromoethylbenzene,  is  a 
colourless,  viscous  liquid,  b.  p.  66°/0‘09  mm.,  105 — 107°/12  mm., 
D°  0‘9954,  Df  0‘9794,  1 '5 1932,  and  Is  accompanied  by  two  modifica¬ 

tions  of  /3y-diphenyl butane  (see  succeeding  abstract).  Treatment  of 
the  alcohol  with  hydrogen  bromide  yields  /8-phenyl-y-methyl-A^-butylene 
and  /3-bromo-y-phenyl-a-methyl butane  (see  above).  T.  H.  P. 

Stereoisomeric  /3y-Diphenylbutanes  (Dimethyldibenzyls). 
A.  I.  Lepin  {J.  Russ.  Rhys.  Ghem.  Soc.,  1912,  44,  1190— 1196).— The 
two  dimethyldibenzyls  obtained  in  the  synthesis  of  /3-phenyl-aa- 
dimethylpropyl  alcohol  (see  previous  abstract)  have  been  obtained  by 
Badziszewski  (Abstr.,  1874,  469),  Engler  and  Bethge  (Abstr.,  1875, 
65),  Moritz  and  Wolffenstein  (Abstr.,  1899,  i,  424),  and  Klages 
(Abstr.,  1902,  i,  666),  but  their  structural  relationship  has  not  been 
ascertained.  From  their  analogy  to  the  tartaric  acids,  the  author 
regards  the  liquid  modification  as  the  racemic  mixture  of  the  two 
enantiomorphous  forms,  and  the  solid  one  as  the  internally  com¬ 
pensated  form.  Both  give  acetophenone  on  oxidation,  and  the  former 
is  converted  into  the  latter  when  heated  with  a  crystal  of  iodine  in  a 
sealed  tube  at  235 — 250°. 

The  solid  modification  forms  white  crystals,  m.  p.  126°,  whilst  the 
liquid  modification  has  b.  p.  140°/10  mm.,  283 — 284°/752  mm., 
m.  p.  8°,  D4  0‘9906,  Df  0'9757,  1  ‘55516  ;  both  have  about  the 

normal  molecular  weight  in  freezing  benzene.  T.  H.  P. 

Crystals  of  l-Bromo-2  : 4-dinitrobenzene  and  Mixed  Crystals 
of  1-Bromo-  and  l-Chloro-2  :  4-dinitrobenzene.  A.  K.  Boldykeff 
(. Zeitsch .  Kryst.  Min.,  1912,  51,  294 — 295  \  from  Ann.  Inst.  Mines, 
St.  Petersburg,  1908,  1,  20 — 27). — Two-circle  measurements  and  optical 
determinations  are  given  for  crystals  of  l-bromo-2  : 4-dinitrobenzene 
and  of  mixed  crystals  (50%)  of  1-bromo-  and  l-chloro-2  :  4-dinitro- 
benzene.  Although  the  optical  orientation  agrees  with  orthorhombic 
symmetry,  the  crystals  are  regarded  as  belonging  to  “  the 
rhombo-prismatic  kind  of  monoclinic  syngony.”  L.  J.  S. 
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2:4: 6  Trinitrobenzyl  Bromide  and  its  Derivatives.  Sieg- 
mund  Reich,  Otto  Wetter,  and  Max  Widmer  ( Ber .,  1912,  45, 
3055 — 3061). — 2  :  4  :  6-Trinitrobenzyl  bromide  is  readily  obtained  by 
heating  2:4:  6-trinitrotoluene  with  bromine  under  pressure  (compare 
Reich,  this  vol.,  i,  361).  It  condenses  readily  in  benzene  solution 
with  two  molecules  of  aromatic  amine ;  the  toluidines,  o-  and  yeanisi- 
dine,  and  m-nitroaniline,  but  not  o-  and  ^-nitroaniline,  react  in  this 
manner.  Anthranilic  acid  readily  condenses  with  trinitrobenzyl 
bromide,  so  that  the  behaviour  of  the  nitroanilines  is  due  to  the 
position  of  the  nitro-groups  and  not  to  their  acid  character.  The 
amines  mentioned  show  the  same  differences  when  condensed  with 
2:4:  6-trinitrobenzaldehyde,  with  which  o-  and  p-nitroaniline  do  not 
react. 

A  by-product  of  the  bromination  of  trinitrotoluene  is  hexabromo- 
benzene. 

2:4:  6- Trinitrobenzyl  bromide  crystallises  in  colourless,  glistening 
platelets,  m.  p.  67°. 

2:4:  6- Trinitrobenzyl  iodide,  prepared  by  action  of  the  bromide  on 
potassium  iodide,  forms  brown,  stunted  crystals,  m.  p.  86 — 87°. 

2:4  \  ^-Trinitrobenzyl  alcohol  is  obtained  in  short,  brown  needles, 
ra.  p.  100°,  on  prolonged  boiling  of  the  bromide  with  water. 

2  : 6-Dinitrobenzyl  alcohol  crystallises  in  well-formed,  slightly 
brown  platelets,  m.  p.  94°. 

2  :4  :6-Trinitrobenzylaniline  forms  browD  needles,  m.  p.  151°. 

2:4:  6 -Trinitrobenzyl  -  o  -  anisidine  crystallises  in  reddish-yellow 
needles,  m..  p.  183°. 

2 :  4  -.^-Trinitrobenzyl --^-anisidine  yields  dark  brown  needles, 

m.  p.  143°. 

2:4:6-  Trinitrobenzyl-(d-naphthylamine  gives  brown  needles, 
m.  p.  150°. 

2:4:6-  Trinitrobenzyl-o-toluidine  forms  orange-yellow  needles, 
m.  p.  140°. 

2:4:  'o-Trinitrobenzyl-p-toluidine  yields  brown  needles,  m.  p.  122°. 

2:4:  6-Trinitrobenzyl-m-nitroaniline  forms  red  needles,  m.  p.  133°. 

2:4: 6-lJrinitrobenzyl-o-aminobenzoic  acid  gives  yellow  needles, 
m.  p.  170°. 

2:6:2':  6 ' -Tetranitrostilbene,  C6H3(N02)2'CH!CH*C6H3(N02)2,  pre¬ 
pared  by  the  action  of  alcoholic  potassium  hydroxide  on  dinitrobenzyl 
bromide,  crystallises  in  short,  faintly  yellow  needles,  m.  p.  250°. 

On  reduction,  tetra-aminostilbene  was  obtained  in  lustrous,  colourless 
crystals,  m.  p.  164 — 166°,  but  not  sufficiently  pure  for  analysis. 

2  :  4  :  6  :  2' :  4' :  &' -Hexanitrostilbene  from  trinitrobenzyl  bromide  forms 
yellow  needles,  m.  p.  211°  (decomp.).  E.  F.  A. 

Preparation  of  a  Monosulphonic  Acid  of  Acenaphthene. 
Kalle  &  Co.  (D.R.-P.  248994). — Di-  and  tri-sulphonated  derivatives 
of  acenaphthene  have  been  prepared  previously,  and  a  monosulphonic 
derivative  containing  the  sulphonic  radicle  in  the  methylene  group 
has  now  been  obtained  as  follows. 

Acenaphthene  (15-4  parts)  dissolved  in  nitrobenzene  is  slowly 
treated  at  3°  with  chlorosulphuric  acid  (12  parts),  the  temperature  is 
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allowed  to  rise  to  15 — 20°,  and  the  mixture  vigorously  stirred  for 
some  time.  The  sodium  salt  forms  colourless,  crystalline  leaflets. 


F.  M.  G.  M. 


OH-CPh 

/\  /\  /\ 

/  5  \ - nCH/  12  V  4  ^ 


Coloured  Hydrocarbons  of  the  Diphensuccindene  Series. 
I.  Kubt  Brand  ( Ber .,  1912,  45,  3071 — 3077). — Boser’s  (Abstr., 
1888,  1301)  diphensuccindone  (diphensuc- 
cindan-9  : 12-dione)  reacts  with  magnesium 
phenyl  bromide,  yielding  9  :  \2-dihydroxy- 
9  :  1 2  -  diphenyldiphensuccindane  (annexed 
formula),  which  crystallised  in  stout,  colour¬ 
less  needles,  m.  p.  232 — 234°,  with  previous 
darkening,  and  is  converted  by  heating 
with  acetic,  formic  or  mineral  acids  into  9:12  -  diphenyl succindadiene, 

C6H4<npu-n* _ >C6H4  or  xr‘  This  forms  lustrous, 


p  !  [  T 

\  8  /\  9  /CH 
\/  \/ 

CPh-OH 


\  i  / 
\/ 


•c:c6h4 


CPhlC- 

brown  crystals,  m.  p.  259 — 260°,  which  become  strongly  electric 
when  rubbed,  and  are  oxidised  by  potassium  permanganate  or 
chromic  acid  to  o-benzoylbenzoic  acid. 

9  : 12 -Dihydroxy-9  :  \2-di-p-tolyldiphensuccindane,  C30H26O2,  prepared 
in  a  similar  manner  from  magnesium jo-tolyl  bromide,  forms  colourless 
crystals,  which  become  brown  and  melt  at  248 — 250° ;  when  boiled 
with  a  mixture  of  formic  and  acetic  acids  it  yields  9  :  12-di-p-tolyldi- 
phensuccindadiene,  C30H22,  which  separates  from  benzene  in  almost 
black  crystals,  having  a  metallic  lustre. 

The  author  mentions  that  Roser’s  diphensuccindone  dissolves  in 
aqueous  sodium  hydroxide,  forming  solutions  of  an  orange  colour,  and 
suggests  that  the  constitution  of  the  sodium  salt  thus  produced  is 
represented  by  one  of  the  following  formulae  : 


c8h4< 


C(ONa):0 


?:W>o8h4 


CfiH.— —  OOONa 

n6  4  i.i  i 

c(ORa)~ c:c0h4 


F.  B. 


Condensation  of  Organic  Compounds  with  the  Aid  of 
Iodine.  Knoll  &  Co.  (D.R.-P.  250236). — The  catalytic  action  of 
iodine  has  recently  been  demonstrated  (this  vol.,  i  345)  and  the 
following  extension  is  now  recorded. 

A  quantitative  yield  of  dimethylaniline  is  obtained  by  heating 
aniline  (93  parts),  methyl  alcohol  (96  parts),  and  iodine  (1  part), 
together  during  seven  hours  at  230°;  the  analogous  preparation 
of  diethylaniline  with  ethyl  alcohol  requires  ten  hours’  heating  at  235°. 

Dmoamylaniline  is  obtained  from  aniline  and  isoamyl  alcohol  after 
ten  hours  at  240°;  aniline  (140  parts),  methyl  alcohol  (32  parts),  and 
iodine  (1  part)  after  heating  during  ten  hours  at  220°  furnishes  chiefly 
methylaniline,  whilst  molecular  proportions  of  aniline  and  p-benzo- 
phenone  with  1%  iodine  yield  (at  the  temperature  of  water  elimination) 
benzophenoneanil ;  and  acetophenone  with  1%  iodine  at  180 — 190°  gives 
s -triphenylbenzene,  m.  p.  169—170°.  F.  M.  G.  M. 
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Reactions  of  Certain  Fumaroid  and  Maleinoid  Compounds 
with  Aromatic  Amines.  William  H.  Warren  and  M.  R.  Grose 
( J Amer.  Chem.  Soc.,  1912,  34,  1600 — 1613). — Perkin  (Trans.,  1881, 
39,  561)  has  shown  that  when  an  aqueous  solution  of  aniline  maleate 
is  evaporated,  a  derivative  of  succinimide  is  produced.  Anschutz  and 
Wirtz  (Abstr.,  1887,  934)  have  found  that  the  compound  is  anilino- 


succinanil, 


CHyCO 
NHPh-CH— CO 


>NPh. 


It  is  now  shown  that  both  fumaric 


and  maleic  acids  react  with  aniline  to  form  anilinosuccinanil,  and  that  in 
the  production  of  this  compound,  two  reactions  are  concerned,  one 
leading  to  the  formation  of  the  imido-ring,  and  the  other  involving 
addition  of  the  amine.  These  two  reactions  do  not  take  place 
simultaneously,  but  the  addition  of  the  amine  seems  to  depend  on  the 
presence  of  the  imido-ring.  It  has  been  found  that  /I-naphthylamine, 
o-,  m-  and  y?-toluidine,  2 : 4-xylidine,  benzidine,  benzylamine,  and 
y?-phenetidine  resemble  aniline  in  their  behaviour  towards  fumaric  acid, 
whilst  tribromoaniline,  yj-bromoaniline,  and  methyl  y>-aminobenzoate 
fail  to  react. 

Methyl  hydrogen  fumarate,  C02Me‘CHICH*C02H,  m.  p.  143°,  ob¬ 
tained  by  the  partial  hydrolysis  of  dimethyl  fumarate,  forms  flattened 
prisms. 

Anilinosuccinanil  can  be  obtained  by  the  action  of  aniline  on  methyl 
hydrogen  fumarate,  dimethyl  fumarate,  diethyl  fumarate,  or  fumaric 
acid  5  it  separates  from  alcohol  in  white  crystals,  and  from  glacial 
acetic  acid  in  yellow  crystals. 

P-Naphthylaminosuccino-fi-naphthylimide, 


c10h7-nh-c4h3o2:n-c10h7, 

m.  p.  250 — 255°  (decomp.),  separates  in  yellow  needles  from  glacial 
acetic  acid,  and  in  white  crystals  from  acetone  or  alcohol  ;  its  nitroso- 
derivative,  C^Hf'N^Oj’^HgOgiN’CjoII.;,,  m.  p.  about  260°,  forms 
rhombic  crystals. 

o-Tolylaviinosuccino-o-tolylimide,  m.  p.  112 — 113°,  crystallises  in 
white  needles  ;  its  miroso-derivative  has  m.  p.  85°.  The  corresponding 
m-  and  p -tolyl  compounds  have  m.  p.  130°  and  209 — 211°,  and  their 
niiroso-derivatives,  m.  p.  120°  and  169 — 170°  respectively. 

2:  4-  Dimethylphenylaminosuccino  -  2  :  4-  dirnethylphenylimide,  m.  p. 
132  — 133°,  crystallises  in  pale  yellow  needles;  its  nitroso -derivative 
has  m.  p.  80 — 90°. 

the  behaviour  of  fumaric  acid  towards 
result  was  not  satisfactory.  With 

nh>c4h3o2,  was  obtained  which  does 


Experiments  were  made  on 
yj-phenylenediamine,  but  the 
C  H 

benzidine,  the  compound,  I  6  4 

GaH.' 


■IT 


not  melt  below  300°. 

By  the  action  of  fumaric  acid  or  ethyl  fumarate  on  benzylamine, 
benzylaminosuccinobenzylimide,  CH2Ph*IMH*C4H302IN,CH2Ph,  m.  p. 
205°,  is  produced  which  forms  slender,  white  needles  ;  its  nitroso- 
derivative  has  m.  p.  156°.  p-  Ethoxyphenylami n osuccino- p-ethoxyphe nyl- 
imide,  0Et*C6H4-NH*C4H302;N-C6H4,0Ei.,  m.  p.  204 — 205°,  from 
yj-phenetidine,  forms  slender  needles ;  the  m£roso-derivative  has  m.  p. 


133—134°. 
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By  the  interaction  of  fumarie  acid  (1  mol.)  and  methylaniline 
(3  mols.),  fumaromethylanilide,  NPhMe'CO^HICH’CCblSrPhMe,  m.  p. 
187 — 188°,  is  produced,  which  is  identical  with  the  compound  obtained 
by  Piutti  (Abstr.,  1886,  621)  by  the  action  of  methylaniline  on 
phthalylaspartic  acid.  It  combines  with  bromine  to  form  dibromo- 
succinomethylanilide,  m.  p.  214°,  which  forms  short,  hexagonal  prisms. 

When  maleinanil  (1  mol.)  is  heated  with  methylaniline  (1  mol.), 
methylanilinosuccmanil,  NPhMe*C4H302INPh,  m.  p.  173°,  is  produced, 
which  crystallises  in  long  needles. 

Fumarodiphenylamide,  NPh2*CO*CHICH*CO*NPh2,  m.  p.  272 — 273°, 
obtained  by  the  action  of  fumaryl  chloride  on  diphenylamine,  crystal¬ 
lises  in  white,  slender  needles,  and  is  identical  with  the  compound 
obtained  by  Piutti  (loc.  cit .)  from  diphenylamine  and  fumarie  or  maleic 
acid.  The  substance  combines  with  bromine  to  form  dibromosuccino- 
diphenylamide,  NPb2*CO*CHBr'CHBr*CO*NPb2,  m.  p.  231°,  which 
crystallises  in  white,  slender  needles. 

Diphenylmaleinamic  acid,  ISTPh^COCHICH^CC^H,  m.  p.  130°, 
obtained  by  the  action  of  maleic  anhydride  (1  mol.)  on  diphenylamine 
(2  mols.),  crystallises  in  radiating  needles,  E.  G. 


Condensation  of  Formaldehyde  with  Aniline.  Alexander  M. 
Nastukoff  and  V.  I.  Malkaln  ( J .  Russ.  Rhys.  Chem.  Soc.,  1912,  44, 
1196 — 1200). — The  product  previously  obtained  (./.  Russ.  Rhys.  Chem, 
Soc.,  1904,  36,  1125)  by  the  condensation  of  formaldehyde  with 
aniline  in  presence  of  conncentrated  sulphuric  and  acetic  acids  is 
shown  to  consist  of  a  mixture  in  approximately  equal  proportions  of 
an  inline  closely  resembling  that  described  by  Orloff  (Abstr.,  1906,  i, 

3  7.  ch:c(nh2)-c— ch  ml. 

420)  and  of  ammobenzocjclobutadiene,  I _ '  N  N  .  This  was 

CM - CH*C  CM 


not  obtained  in  the  pure  state,  but  when  diazotised  in  alcoholic  solution 
was  found  to  yield  a  small  proportion  of  a  hydrocarbon,  b.  p.  104 — 107°, 


which  is  regarded  as  benzocyclobutadiene, 


ch:ch-c— ch 

I  Mil. 

ch:ch-c— ch 


T.  H.  P. 


Condensation  of  Formaldehyde  with  o-Toluidine.  Alexander 
M.  Nastukoff  and  P.  M.  Kroneberg  ( J .  Russ.  Phys.  Chem.  Soc.,  1912, 
44,  1200 — 1202). — Condensation  of  formaldehyde  with  o-toluidine  in 
presence  of  concentrated  sulphuric  and  acetic  acids  (compare  J.  Russ. 
Rhys.  Chem.  Soc.,  1904,  36, 1125)  yields  as  sole  product,  Q-amino-5-methyl- 


benzocy  c\obutadiene, 


CMe:C(NH9)-C— CH 

i  v  2/  1 1  1 1 

CH=CH - C— CH’ 


which  has  the  normal 


molecular  weight  in  boiling  pyridine. 


T.  H.  P. 


Preparation  and  Decomposition  of  Benzylmonochloro-  and 
Benzyldichloro-amines.  Rasik  Lal  Datta  (J.  Amer.  Chem.  Soc., 
1912,  34,  1613 — 1615). — It  has  been  shown  in  an  earlier  paper  (Trans., 
1912,  101,  169)  that  dichlorocarbamide  behaves  as  a  chlorinating 
agent,  and  is  capable  of  converting  benzylamine  into  either  the  mono- 
chloro-  or  dieliloro -amine  according  to  the  proportion  used.  The 
monochloroamine  is  slowly  but  quantitatively  decomposed  by  water 
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with  formation  of  benzaldehyde.  The  dichloro-compound  also  yields 
benzaldehyde  under  the  same  conditions,  but  the  change  is  very  slow. 
When  dichlorobenzylamine  is  left  in  a  stoppered  bottle,  it  gradually 
changes  into  a  solid  crystalline  mass  consisting  of  benzoic  acid. 

E.  G. 

The  Two  Isomeric  Trinitro-p-anisidines  and  a  Trinitro-p- 
phenetidine.  Frederic  Reverdin  (Arch.  Sci.  phys.  nat.,  1912,  [iv], 
34,  330 — 338.  Compare  Abstr.,  1910,  i,  470). — The  constitution  of 
the  trinitro-£)-anisidine  of  Meldola  and  Kuntzen  (Trans.,  1910, 
97,  456)  and  of  that  prepared  by  Reverdin  (Abstr.,  1910,  i,  470) 
is  discussed,  with  particular  reference  to  the  position  of  the  mobile 
nitro-group.  Meldola’s  2:3:  5-trinitro-compound  was  obtained  from 
a  3  :  5-dinitro-derivative,  but  it  is  suggested  that  the  mobile  group 
might  have  been  displaced  in  the  final  nitration,  for  a  trinitrophenol 
derived  from  the  product  resembles  a  known  2:3: 6-trinitrophenol. 
Reverdin,  who  relies  on  Meldola’s  formula  to  establish  his  isomeric 
2:3: 6-trinitro-p-anisidine,  could  not  succeed  in  methylating  this 
compound  or  in  causing  it  to  condense  with  chloronitrobenzene,  and 
assumes,  therefore,  that  the  amino-group  is  protected  by  two  nitro- 
groups  in  the  ortho-position.  Similar  inactivity  in  the  case  of  the 
2:3:  5-compound  is  attributed  by  Meldola  to  the  mobility  of  the  nitro- 
group  in  position  3.  That  the  mobile  nitro-group  does  occupy  position 
3  in  each  case  was  shown  by  the  formation  of  2:6-  and  2  : 5-dinitro- 
methoxybenzoquinonediazides  (Trans.,  1910,  97,  1204),  and  is  now 
supported  in  the  case  of  Reverdin’s  compound,  by  the  fact  that  the 
reduction  of  the  corresponding  hydroxyl  compound  after  elimination 
of  the  amino-group,  yields  a  ra-diamine,  and  further  by  the  production 
of  an  o-diamine  by  the  action  of  alcoholic  ammonia.  It  is  hoped  to  find 
more  direct  proofs  of  the  mobility  of  this  nitro-group,  among  others  the 
conversion  of  the  substance  into  a  known  dinitroresorcinol. 

An  improved  method  for  the  preparation  of  this  trinitro-p-anisidine 
is  found  in  the  nitration  of  4-p-toluenesulphonylanisidine  in  two  stages. 
The  2  :  3-dinitro  ;>toluenesulphonylanisidine  (compare  Abstr.,  1  909, 
377)  when  heated  at  70°  with  nitric  acid  (D  1'4)  gives  a  good  yield  of 
toluene-\)-sulphonyltrinitroanisidine,  0Me,C6H(N02)3*NH-C7H7*S02,  a 
colourless  compound,  m.  p.  221°,  accompanied  by  the  o-nitrotoluene- 
sulphonyl  derivative  of  trinitro-jo-anisidine  (Abstr.,  1912,  i,  183).  Both 
products  are  readily  hydrolysed  by  concentrated  sulphuric  acid. 

Better  results  are  obtained  from  4-p-toluenesulphonylphenetidine, 
which  has  given  rise  to  a  dinitro- product,  then  a  trinitro- compound, 
m.  p.  215 — 219°,  and  finally  trinitro-p-phenetidine,  0Et*C6H(N02)3*NH2, 
which  behaves  similarly  to  the  corresponding  anisidine.  It  crystallises 
in  red  needles,  m.  p.  124 — 125°,  and  yields  an  acetyl  compound, 
colourless  needles,  m.  p.  241 — 245°,  and  also  the  following  derivatives 
of  2  :  6-dinitro-y)-phenetidine  :  the  3 -methylamino-,  red  needles,  m.  p. 
169 — 170°,  by  the  action  of  methylamine  ;  the  3 -anilino-,  m.  p.  151°, 
by  the  action  of  aniline;  the  3-hydroxy-,  m.  p.  167°,  by  the  action  of 
sodium  acetate,  and  the  3-amino-,  red  crystals,  m.  p.  243 — 246°,  by  the 
action  of  alcoholic  ammonia.  The  latter  is  not  diazotisable,  but  gives 
none  of  the  reactions  of  o-diamines.  J.  C.  W. 
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Action  of  Nitric  Acid  on  Halogen  Derivatives  of  o -Alkyl- 
phenols.  Theodor  Zincke  ( Annalen ,  1912,  394,  1 — 3). — The  product 
obtained  by  the  fission  of  tetrabromo-o-methylquinnitrole  nitrate  by 
alkalis  (Zincke  and  Klostermann,  Abstr.,  1907,  i,  322)  can  be  converted 
into  a  substance,  CgBr60,  which  is  apparently  perbromoindone.  The 
various  stages  of  the  change,  however,  do  not  proceed  quite  satis¬ 
factorily,  consequently  the  corresponding  chlorinated  compounds  have 
been  prepared  and  examined  (following  abstract).  C.  S. 


Tetrachloro-o-cresol  and  its  Conversion  into  Perchloro- 
indone.  Theodor  Zincke  and  VY.  Pfaffendorf  {Annalen,  1912, 
394,  3 — 22.  Compare  preceding  abstract). — By  keeping  for  ten 
to  twelve  hours  a  solution  of  6-ehloro-o-toluidine  in  glacial  acetic 
and  concentrated  hydrochloric  acids  saturated  with  chlorine, 
3  :  3  :  4  :  5  : 5  :  Q-hexachloro-2-keto-\.-methyl-&} -cyclohexene, 

CHCl<°°)<°°;>CMe, 

m.  p.  107°,  is  obtained.  It  crystallises  in  large,  monoclinic  prisms,  has 
an  odour  of  camphor,  slowly  dissolves  in  alkalis  with  a  yellow  colour, 
liberates  iodine  from  acidified  potassium  iodide,  is  scarcely  attacked  by 
concentrated  sulphuric  acid,  can  be  recrystallised  from  nitric  acid 
(D  1*4),  and  reacts  with  sodium  acetate  in  boiling  alcohol  to  form  a 

QQ1  •Q(J1\ 

pentachloro-Q-keto-l-methylcyc\ohexadiene,  C0<N3Me:ccr  CC1  or 


C0/CC1.CC1  \riri] 

0U^CMe:ccr  2’ 

m.  p.  64°,  b.  p.  165°/15  mm.  By  reduction  with  stannous  chloride  and 
acetic  and  hydrochloric  acids,  the  former  ketochloride  yields  a  mixture 
of  tri-  and  tetra-chloro-o-cresol,  whilst  the  latter  yields  only  tetrachloro-o- 
cresol,  C7H40014,  m.  p.  190°,  colourless  needles  {acetate,  m.  p.  136°; 
methyl  ether,  m.  p.  114°). 

Tetrachloro-o-cresol  forms  a  quinnitrole  nitrate  even  under  the  con¬ 
ditions  under  which  tetrabromo-o-cresol  forms  the  quinnitrole  (Abstr., 
1907,  i,  322).  It  is  obtained  best  by  slowly  adding  tetrachloro-o-cresol 
to  nitric  acid  (D  l-48)  with  cooling.  Tetrachloro-o-methylquinnitrole 

nitrate,  CC1<^[.'^I11^^>C(0H)-0'N02,  m.  p.  93-94°  (decomp.), 


colourless  prisms,  is  converted  into  trichloro-p-toluquinone  above  its 
m.  p.  or  by  concentrated  sulphuric  acid  at  100 — 120°,  and  by  heating 
with  petroleum  or  formic  or  acetic  acid  into  tetrachloro-o-methylquinol, 

OH*CMe<^QQj.^j^CCl,  m.  p.  114 — 115°,  faintly  yellow  prisms 

{acetate,  m.  p.  86°,  yellow  plates  ;  anilide ,  m.  p.  172°,  yellow  leaflets). 
The  quinnitrole  nitrate  is  not  directly  reconverted  into  tetrachloro-o- 
cresol  by  reduction,  but  yields  it  by  treatment  with  boiling  glacial 
acetic  acid  and  subsequently  with  stannous  chloride,  the  quinol  being 
formed  as  an  intermediate  product.  The  quinol  is  converted  into 
trichloro-p-toluquinone  by  heating  with  acetic  and  sulphuric  acids,  and 
yields  the  quinnitrole  nitrate  by  treating  its  ethereal  solution  with 
nitrous  fumes. 

The  quinnitrole  nitrate  is  decomposed  by  aqueous  sodium  carbonate 
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and  yields,  after  acidification  of  the  solution,  a  substance,  C7H406N2C)4, 
m.  p.  142°  (decomp.),  colourless  needles,  to  which  is  ascribed  the 
formula  N02*CHMe*CClICCi'CClICCl‘C02*N02,  analogous  to  that  of 
the  corresponding  brominated  compound  ( loc .  cit.).  The  substance  has 
not  been  converted  into  tetrachloro-o-cresol,  but  yields  trichloro-p- 
toluquinone  by  heating  with  acetic  anhydride.  It  is  converted  by 
concentrated  sulphuric  acid  at  105°  into  the  substance,  C10O2CIR,  m.  p. 
164 — 170°,  obtained  by  the  action  of  acetic  acid  and  sodium  acetate  on 
pentachlorocr/cfopentenone  (Zincke  and  Meyer,  Abstr.,  1909,  i,  591). 
The  substance  (J10O2CI8  forms  a  methyl  alcoholate,  m.  p.  138°,  yellow 
plates,  and  an  ethyl  alcoholate ,  m.  p.  99°,  of  hexachloroindone  (possibly 


^6^14<^c^OH)(OR)^^l)  ky  boiling  with  methyl  or  ethyl  alcohol,  and 
Yields  above  its  m.  p.  a  substance,  CQOCL,  m.  p.  123 — 124°,  colourless 

CO-CC1  *C  Cl  :cci 

needles,  which  has  the  formula  CCl<f  I  I  .  ;  this  substance 

^CCl*CCl*Cul.CCl 


is  converted  into  hexachloroindone  by  heating  with  acetic  acid  and 
sodium  acetate  or  by  stannous  chloride,  and  yields  octachlorohydr- 
indone  when  carefully  heated  over  a  free  flame.  C.  S. 


Rearrangement  of  Allyl  Ethers  of  Phenols  into  C'-AUyl- 
phenols.  Ludwig  Claisen  [and  O.  Eisleb]  (Ber.,  1912,  45,3157 — 3166). 
— Whereas  0  alkyl  derivatives  of  ethyl  acetoacetate  or  of  hydroxy- 
methylene  compounds  can  usually  be  distilled  unchanged,  the  0-allyl 
derivatives  readily  pass  over  into  (7-allyl  derivatives.  The  transforma¬ 
tion  has  been  investigated  in  the  case  of  certain  phenols  and  phenol- 
carboxylic  acids. 

fi-Naphlhyl  allyl  ether ,  C10H7*O*C3H5,  before  distillation  is  a  colour¬ 
less,  sweet  smelling  oil,  insoluble  in  sodium  hydroxide,  and  giving  no 
coloration  with  ferric  chloride.  When  distilled,  it  undergoes  partial 
conversion  into  the  isomeric  \-allyl-(3-naphthol,  C3H5*C10H6’OH ; 
complete  conversion  is  effected  by  heating  at  210°.  The  oil,  which  is 
faintly  yellow-coloured,  distils  at  177 — 178°/12  mm.,  and  crystallises 
in  well-formed  colourless  prisms,  in.  p.  55°.  It  gives  a  green  colora¬ 
tion  with  ferric  chloride.  The  benzoate  separates  in  colourless  crystals, 
m.  p.  65°. 

1- Allyl -fi-naphthyl  allyl  ether  is  a  colour  less  oil  of  faint  odour,  b.  p. 
178°/13  mm.  The  second  allyl  group  could  not  be  made  to  wander 
to  the  nucleus. 

Guaiacyl  allyl  ether ,  OMe'C6H4*OC3H5,  is  a  colourless  liquid  of 
very  little  odour,  b.  p.  116°/14  mm.,  I)15  1’058.  When  heated  at 
230°,  it  is  converted  into  G-allylguaiacol,  0Me,06H3(C3H5),0H,  a 
colourless  oil  with  an  odour  of  pinks,  b.  p.  122°/12  mm.,  D15  1'071°. 
The  sodium  salt  forms  colourless  needles  ;  the  phenylurethane  crystallises 
in  colourless  needles,  m.  p.  101°;  the  p -nitrobenzoate  forms  short,  flab 
prisms,  m.  p.  97°.  Although  allylguaiacol  is  very  similar  to  eugenol, 
the  two  phenols  are  probably  not  identical.  Eugenyl  'p-nitrobenzoate 
crystallises  in  long,  faintly  yellow  needles,  m.  p.  81°. 

Evidence  that  the  above  changes  do  not  involve  rearrangement 
of  the  allyl  group,  CH2ICH*CH2,  into  propenyl,  CH3*CHICH,  is 
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afforded  in  the  case  of  ethyl  o-al!yloxybenzoate,C3H5*0*C6H4,C02Et 
which  is  converted  on  distillation  into  ethyl  (7-ally  Isal  icy  late, 
C3H5*C6H3(0H)-C02Et. 

On  hydrolysis  with  methyl  alcoholic  potassium  hydroxide,  (7-allyl- 
salicylic  acid,  CH2!CH*CH2*C6H3(0H)*002H,  is  obtained  :  when  this  is 
heated  at  170°  with  potassium  hydroxide  and  a  little  water,  it  under¬ 
goes  rearrangement  into  (7-propenylsalicylic  acid, 
0HMe:CH-C6H3(0H)-C02H. 

Scicliilone  (Abstr.,  1883,  335),  who  observed  the  conversion  of 
methyl  o-allyloxybenzoate  into  allylsalicylic  acid,  m.  p.  113°,  obtained 
in  reality  a  mixture  of  the  C-allyl-  and  C-propenyl-salicylic  acids. 

Ethyl  o-allyloxybenzoate  is  an  oil,  b.  p.  153°/13  mm.,  giving  no 
coloration  with  ferric  chloride.  On  hydrolysis  with  methyl  alcoholic 
potassium  hydroxide,  o-allyloxybenzoic  acid  is  obtained  in  colourless 
platelets,  m.  p.  65°. 

Ethyl  (7-ally lsalicy late  is  an  oil,  b.  p.  142°/12  mm. ;  it  gives  a  deep 
bluish-violet  coloration  with  ferric  chloride.  (7-Allylsalicylic  acid 
crystallises  in  colourless  needles,  m.  p.  96°.  (7-Propenylsalicylic  acid 
crystallises  in  long,  colourless  needles,  m.  p.  158°,  giving  an  indigo- 
blue  coloration  with  ferric  chloride.  E.  F.  A. 

Physico-chemical  Studies  of  Photographic  Developers.  I. 
Quinol-Sulphite  Developer.  Nikolai  Kchiloff  and  S.  Fedotoff 
(Zeitsch.  Elektrochem .,  1912,  18,  929 — 939). — The  nature  of  the 

changes  accompanying  the  absorption  of  oxygen  by  quinol  solutions 
containing  sodium  sulphite  has  been  investigated. 

In  presence  of  sodium  sulphite,  not  only  is  a  larger  quantity  of 
oxygen  absorbed  by  a  given  quinol  solution,  but  the  reaction  is  un¬ 
accompanied  by  the  formation  of  brown  resinous  products,  and  its 
velocity,  although  smaller,  falls  off  much  less  rapidly.  In  the  early 
stages  of  the  reaction,  the  oxidation  of  the  quinol  induces  simultaneous 
oxidation  of  the  sulphite,  but  this  coupled  action  soon  ceases,  as  is 
shown  by  the  data  obtained  in  the  estimation  of  the  sulphite  and 
sulphate  at  successive  stages  of  the  reaction.  These  show  that  the 
oxygen  absorbed  in  the  later  stages  of  the  reaction  is  unaccompanied 
by  any  appreciable  alteration  of  the  concentration  of  sulphite  and 
sulphate.  The  molecular  ratio  of  the  sulphite,  which  disappears 
without  giving  rise  to  sulphate,  to  oxidised  quinol  is  as  2  :  1. 

Unless  the  sulphite  is  present  in  the  quinol  solution  at  the  beginning 
of  the  reaction,  it  has  no  appreciable  influence  on  the  course  of  the 
change,  oxidation  and  decomposition  products  of  quinol  being  formed 
which  are  incapable  of  reacting  with  the  sulphite. 

The  series  of  colour  changes  which  occur  during  the  progress  of  the 
reaction  and  the  changes  in  the  reaction  velocity  both  indicate  the 
formation  of  three  intermediate  products  which  probably  all  contain 
sodium  sulphite. 

On  the  assumption  that  the  primary  oxidation  of  quinol  gives  rise 
to  peroxides,  evidence  of  which  has  been  obtained  by  Sheppard  and 
Mees,  the  observed  facts  lead  to  the  view  that  the  following  changes 
are  involved:  (1)  quinol +  02  — *■  peroxide;  (2)  peroxide  +  sodium 
sulphite  — * *»  sodium  sulphate  +  intermediate  substance  A  ;  (3)  inter- 
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mediate  substance  A  +  sodium  sulphite  — >-  additive  compound  A 
(. A  +  sulphite) ;  (4)  additive  compound  A  +  02  — >-  additive  compound 
B  +  02  — >-  additive  compound  C.  These  additive  compounds  all  contain 
two  molecules  of  sodium  sulphite  per  molecule  of  oxidised  quinol. 
The  sulphite  present  in  these  additive  compounds  does  not  react  with 
iodine  in  neutral  or  slightly  acid  solution. 

In  the  absence  of  sulphite,  the  absorption  of  oxygen  by  quinol 
solutions  involves  the  changes:  (1)  quinol  +  02  -r*  peroxide;  (2) 
peroxide  +  quinol  — *  unstable  intermediate  substance  +  02  — 
resinous  products.  H.  M.  D. 


Preparation 
W.  Rosenmcjnd, 

OR1 

OR2 


CH2-C(NOH)R 


of  3  :  4-Dihydroxyphenylalkylamines.  Karl 
Carl  Mannich,  and  Willy  Jacobsohn  (D.R.-P. 
247906.  Compare  this  vol.,  i,  443). — Dihydroxy- 
phenylalkylamines  can  be  readily  prepared  by 
reducing  oximes  of  the  annexed  general  formula 
(where  R1  and  R2  are  alkyl  groups,  and  R  alkyl 
or  hydrogen),  and  subsequently  converting  the 
alkyloxy-  into  a  hydroxy-group. 

3 : 4- Dimethoxybenzyl  methyl  ketone,  C6H3(OMe)2*CH2*C0Me,  a 
colourless  oil,  b.  p.  198°/20  mm.  (prepared ,  from  rsoeugenyl  methyl 
ether),  is  converted  into  its  oxime ;  this  when  reduced  with  sodium 
amalgam  in  acetic  acid  solution  furnishes  3  :  i-dimethoxyphenyli&o- 
propylamine,  b.  p.  166 — 168°/20  mm.  (the  hydrochloride  has  m.  p. 
148°),  which  on  hydrolysis  by  boiling  with  colourless  hydriodic  acid 
(D  1  ‘69)  yields  3  :  4- dikydroxyphenyl'isopropylamine  hydriodide ,  a  syrup 
which  subsequently  becomes  crystalline,  and  is  converted  into  the 
hydrochloride  (m.  p.  190 — 192°)  of  the  base, 

C6H3(OH)2-CH2-CHMe-NH2. 

3  :  4 -Dihydroxy phenylethylamine,  C6H3(OH)2,CH2,CH2*NH2,  is 
isolated  in  the  form  of  its  hydrochloride ,  m.  p.  174 — 175°,  and  obtained 
by  the  reduction  of  homoveratraldehydeoxime  (which  was  not  isolated) 
to  3 :  k-dimethoxy phenylethylamine,  an  oil,  b.  p.  188°/15  mm.;  the 
hydrochloride ,  a  syrup,  difficult  to  crystallise;  in  this  case  the 
hydrolysis  of  the  methoxy-groups  is  carried  out  with  concentrated 
hydrochloric  acid  (4  parts)  at  150°  during  two  hours.  F.  M.  G.  M. 


Preparation  of  Di-  and  Poly-hydroxybenzene  Derivatives. 
Farbenfabkiken  vorm.  Fkiedr.  Bayer  &  Co.  (D.R.-P.  249939. 
Compare  Abstr.,  1885,  145;  1906,  i,  559). — When  substituted  phenols 
are  heated  with  alkaline  earth  oxides  or  hydroxides  (the  presence  of 
iodine  is  optional),  the  substituted  group  is  converted  into  hydroxyl. 
Catechol  (b.  p.  240 — 245°)  is  thus  obtained  when  o-chlorophenol 
(130  parts)  is  heated  during  nine  hours  at  170°  with  crystalline 
strontium  hydroxide  (530  parts)  and  500  parts  of  water,  whilst 
^j-chlorophenol  under  similar  treatment  furnishes  quinol. 

F.  M.  G.  M. 


Aromatic  Sulphine  Bases.  III.  Friedrich  Kehrmann  and 
Georges  A.  Sava  ( Ber .,  1912,  45,  2895 — 2901.  Compare  Abstr., 
1906,  i,  83,  949;  Smiles,  Trans.,  1906,  86,  69t). — The  paper  contains 
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a  description  of  the  following  compounds.  Lead  jo-tolyl  mercaptide 
and  methyl  sulphate  (5  mols.)  at  100°  for  one  and  a-half  hours  yield 
the  methosulphate  of  j»-tolyldimethylsulphinc  hydroxide, 
C7H7-SMe?;0-S0HMe ; 

the  mercurichloride,  C9H13SCl,HgCI2,  m.  p.  118 — 120°,  colourless 
needles,  platinichloride,  picrate,  perchlorate ,  iodide,  and  dichromate  are 
described.  An  aqueous  solution  of  the  base  has  a  caustic  taste  and 
alkaline  reaction,  liberates  ammonia  from  ammonium  salts,  and 
absorbs  carbon  dioxide;  by  concentration  it  yields  />-tolyl  methyl 
sulphide.  fi-Naphthyldimethylsulphine  mercurichloride ,  m.  p.  114 — 116° 
(decomp.),  platinichloride,  perchlorate,  m.  p.  151 — 153°,  and  chloride  are 
described ;  the  last  easily  decomposes  into  methyl  chloride  and 
/3-naphthyl  methyl  sulphide,  which  is  also  obtained  by  boiling  an 
aqueous  solution  of  the  base.  The  methosulpkate,  mercurichloride,  and 
platinichloride  of  /3-anthryldimethylsulphine  hydroxide  are  mentioned. 
o-Anisyldimethylsulphine  hydroxide  forms  a  mercurichloride,  m.  p. 
121 — 122°,  platinichloride,  iodide,  and  chloride.  y>-Anisyldimethyl- 
sulphine  hydroxide  forms  a  mercurichloride,  m.  p.  121 — 122°,  and 
platinichloride,  and  the  meta-isomeride  yields  a  mercurichloride,  m.  p. 
134 — 135°  (decomp.),  platinichloride,  picrate,  m.  p.  130 — 132°, 
dichromate,  m.  p.  67 — 70°,  perchlorate,  m.  p.  122°,  chloride,  bromide,  and 
iodide,  m.  p.  about  122°  (decomp.).  The  mercurichloride,  m.  p. 
142 — 143°  (decomp. ),  platinichloride ,  iodide,  m.  p.  91°,  perchlorate,  m.  p. 
140 — 141  °,  picrate,  m.  p.  140 — 14 \°,  ferricyani.de,  m.  p.  1 16°  (decomp.), 
and  dichromate  of  o-phenetyldimethylsulphine  hydroxide,  and  the 
mercurichloride,  m.  p.  Ill — 112°,  and  platinichloride  of  the  para- 
compound  are  described.  C.  S. 

Syntheses  in  the  Fatty-aromatic  Series.  VIII.  Tertiary 
Derivatives  of  o-  and  p-Aminobenzyl  Alcohol.  Julius  von  Braun 
and  O.  Kruber  (Ber.,  1912,  45,  2977 — 2997). — p-Aminobenzylaniline 
and  its  derivatives  undergo  an  interesting  condensation  with  aromatic 
amines  with  the  formation  of  diphenylmethane  derivatives  (compare 
Cohn  and  Fischer,  Abstr.,  1900,  i,  690).  In  order  to  throw  light  on 
the  method  of  this  condensation,  dialkylaminobenzyl  alcohols  have 
been  prepared  by  the  action  of  formaldehyde  on  tertiary  amines;  the 
products  are  yellow,  distillable  liquids,  which  exhibit  the  ordinary 
reactions  for  the  hydroxyl  and  tertiary  amino-groups,  but  they 
condense  much  less  readily  than  the  primary  and  secondary  amino- 
benzyl  alcohols  with  other  aromatic  molecules  ;  it  is  there  fore  suggested 
that  the  easy  formation  of  anhydrides  by  the  primary  and  secondary 
amino-compounds  is  connected  with  the  greater  relative  reactivity  of 
these  substances,  the  process  being  really  not  one  of  condensation,  but 
an  addition  of  the  second  molecule  to  the  anhydride  molecule.  The 
earlier  suggestion  (von  Braun,  Abstr.,  1908,  i,  684)  that  the  above 
diphenylmethane  derivative  formation  is  due  to  primary  hydrolytic 
scission  of  the  aminobenzylaniline  compound  to  an  aminobenzyl  alcohol, 
which  then  condenses  with  the  aromatic  amino,  is  relinquished. 

Dimethyl -p-toluidine  when  healed  for  twenty-four  hours  on  the 
water-bath  with  an  equal  weight  of  concentrated  hydrochloric  acid 
and  three  times  the  weight  of  40%  formaldehyde  solution  undergoes 
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condensation  with  the  formation  of  2-dimethylamino-5-methylbenzyl 
alcohol,  a  yellow  oil  of  feeble  odour,  b.  p.  250°,  with  slight  decom¬ 
position,  m.  p.  30°  ;  hydrochloride,  oily ;  platinichloride,  red  crystals, 
m.  p.  182°  (decomp.) ;  picrate,  yellow  leaflets,  m.  p.  160°;  methiodide, 
colourless  tablets,  m.  p.  147°  (decomp.).  The  free  amino-alcohol  on 
treatment  with  concentrated  hydrochloric  acid  in  a  tube  at  100°,  or 
with  phosphorus  pentachloride  in  light  petroleum  solution,  gives  the 
hydrochloride  of  6 -dimethylamino- 3-methylbenzyl  chloride,  from  which 
the  yellowish-red  platinichloride,  m.  p.  195°,  can  be  obtained  ;  the 
chlorine  in  the  side-chain  of  the  molecule  is,  however,  so  loosely 
attached  that  it  is  removed  by  water  and  by  alkali  with  the  formation 
of  a  mixture  of  the  original  alcoholic  base  and  6 -dimethylam ino-3- 
methylbenzyl  ether,  (NMe2*C6H3Me*CH2)00,  which  is  more  con¬ 
veniently  prepared  by  the  dehydration  of  the  amino-alcohol  with 
twice  its  weight  of  strong  sulphuric  acid  on  the  water-bath  ;  it  is  an 
inodorous,  colourless,  viscous  oil.  b.  p.  222 — 224°/19  mm.  ;  picrate , 
m.  p.  175°;  methiodide,  m.  p.  186°;  the  ether  base  can  be  slowly  but 
completely  hydrolysed  to  the  original  alcohol  base  by  boiling  with 
dilute  sulphuric  acid. 

Unlike  6-dimetbylamino-3-methylbenzyl  chloride,  the  esters  with 
organic  acids  are  stable  substances.  The  acetate,  colourless  liquid, 
b.  p.  144 — 145°/16  mm.,  gives  a  picrate,  yellow  needles,  m.  p.  117°,  a 
yellowish-red  platinichloride,  m.  p.  169°,  and  an  oily  methiodide.  The 
benzoate  is  a  viscid  oil,  b.  p.  226 — 228°/16  mm.  (slight  decomp.)  ; 
picrate,  m.  p.  137 — 138°.  The  i u-nitrobenzoate  is  a  colourless, 
crystalline  solid,  m.  p.  64°  ;  picrate,  m.  p.  154°. 

In  the  preparation  of  6-dimethylamino  3  methylbenzyl  alcohol,  a  too 
extended  heating  of  the  reaction  mixture  causes  partial  oxidation 
to  A-dimethylamino-3-toluic  acid ,  NMe2*C(5H3Me*C02H,  which  is  also 
obtainable  by  direct  oxidation  of  the  amino-alcohol  with  chromic 
acid ;  the  hydrochloride,  m.  p.  188—189°  (decomp.),  can  be  con¬ 
verted  into  the  yellow  platinichloride,  m.  p.  217 — 218°.  Towards 
reducing  agents,  dimethylaminomethylbenzyl  alcohol  is  remarkably 
resistant,  but  it  is  reduced  by  sodium  and  alcohol  to  sis-dimethyl-m- 
xylidine,  C6H3Me2,NMe2,  b.  p.  205°;  picrate,  m.  p.  123  — 121°  ; 
platinichloride,  m.  p.  219°.  The  same  reduction  product  was  obtained 
in  an  endeavour  to  dehydrate  the  dimethylaminobenzyl  alcohol 
molecule  to  an  indole  ring  (compare  Paal  and  Laudenheimer,  Abstr., 
1893,  i,  37)  by  heating  with  zinc  chloride;  1  :5-dimethylindole, 
prepared  from  p-tolylinethylnitrosoamine  (compare  Hegel,  Abstr., 
1886,  552)  for  comparison,  has  b.  p.  138°/17  mm.,  262n/753  mm., 
Djj®  U0242,  and  on  reduction  with  zinc  and  hydrochloric  acid  yields 
the  2  :  3-dihydro-deriva.tive,  falsely  expected  from  the  dehydration  of 
the  alcoholic  base,  b.  p.  119 — 120°/18  mm.,  233 — 234°/755  mm., 
Df  0 ‘98  1 1  ;  platinichloride ,  m.  p.  203 — 204°;  picrate,  m.  p.  177°. 

Dimethylaminomethylbenzyl  alcohol  shows  but  little  tendency  to 
condense  with  other  aromatic  molecules.  With  methylanilioe  it  gives 
a  condensation  product,  boiling  above  200°  in  a  vacuum.  When  heated 
on  the  water-bath  with  excess  of  aniline  in  15%  hydrochloric  acid 
for  twenty-four  hours,  it  gives  a  small  yield  of  4:'~ammophenyl-Q-di- 
methylamino-va-tolylmethane,  NMe2,C6H3Me*CH2’06H4*NH2,  a  viscid 
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liquid,  b.  p.  220 — 224°/17  mm.  If  zinc  chloride  is  used  as  the  con¬ 
densation  agent,  the  amino-alcohol  will  condense  with  tertiary 
amines;  thus,  with  dimethylaniline  at  180°,  it  then  gives  colourless 
4 :  Q’-tetramethyldiaminophenyl-m-tolylm, ethane, 

NMe2-C6'lJ3Me-CH2-CGH4*NMe2, 

m.  p.  83 — 84°,  b.  p.  250 — 252°/16  mm.;  hydrochloride,  m.  p.  203°; 
picrate,  reddish-yellow  leaflets,  m.  p.  180 — 182°;  yellow  platini- 
chloride,  m.  p.  197°  (decomp.) ;  methiodide,  m.  p.  204°.  In  an  analo¬ 
gous  manner,  dimethyl-p-toluidine  gives  a  very  viscous,  yellow  oil, 
2  :  2'-tetramethyldiamino-5  :5'-di-?n-tolylmethane,  CH2(C6H3Me*NMe)2, 
b.  p.  212- — 214°/16  mm.  (compare  von  Braun,  loc.  cit.). 

Dimethyl-o-toluidine  is  already  known  to  show  considerable  resist¬ 
ance  towards  condensation  with  aldehydes  (Weinberg,  Abstr.,  1892, 
1078;  Alexander,  ibid.,  1320);  however,  by  using  a  large  excess  of 
formaldehyde  and  extending  the  .time  for  reaction,  4  -dimethyl amino  - 

3- methylbenzyl  alcohol  can  be  obtained  by  a  similar  process  to  that  for 
the  isomeric  2-dimethylamino-5-methylbenzyl  alcohol  above;  it  is  a 
yellow  liquid,  b.  p.  147°/11  mm.,  giving  an  oily  hydrochloride,  picrate, 
m.  p.ll9°,  a  syrupy  methiodide,  colourless  acetate,  b.p.  156 — 158°/16  mm. 
{picrate,  m.  p.  133°),  m -nitrobenzoate,  m.  p.  64°  {picrate,  m.  p.  120°). 
This  alcoholic  base  shows  great  resistance  to  sodium  and  alcohol,  and 
only  a  few  drops  of  the  as-dimethyl-m-xylidine  could  be  obtained ;  it 
also  condenses  with  difficulty  with  dimethylaniline  in  the  presence  of 
zinc  chloride,  giving  a  poor  yield  of  4  : 4 ' -tetraouethyldiaminoplienyl- 
m-tolylmethane ,  NMe2'C6HgMe*CH2,C<.II4']N,TUc2,  a  colourless,  viscous 
oil,  b.  p.  247 — 249°/17  mm.;  platinichloride,  unstable;  picrate, 
m.  p.  183°. 

4 -Dimethylaminobenzyl  alcohol  is  obtained  in  very  small  amount 
from  the  reaction  product  by  treating  dimethylaniline  with  an  equal 
weight  of  concentrated  hydrochloric  acid  and  twice  its  weight  of 
40%  formaldehyde  solution  for  eight  hours  on  the  water-bath.  The 
properties  of  the  product  do  not  agree  with  those  stated  by  Rousset 
(Abstr.,  1895,  i,  176).  It  is  a  yellow  oil  with  an  odour  more  pleasant 
than  that  of  dimethylaniline;  platinichloride,  m.  p.  181°;  picrate, 
yellow  needles,  m.  p.  130°;  methiodide,  m.  p.  126c;  the  acetate,  b.  p. 
142 — 144°/18  mm.,  gives  a  badly  crystalline  platinichloride,  and  a 
picrate,  m.  p.  113 — 114°;  the  benzoate  is  a  viscous  oil,  b.  p. 
216 — 218°/16  mm.,  which  gives  an  amorphous  platinichloride,  m.  p. 
179 — 180°,  and  a  picrate,  yellow  needles,  m.  p.  117°;  the  m -nitro¬ 
benzoate  is  colourless,  m.  p.  51°,  and  gives  a  picrate,  m.  p.  146°. 

4-  Dimethylaminobenzyl  chloride  was  produced  by  the  action  of  hydro¬ 
chloric  acid  on  the  amino-alcohol,  as  an  unstable  substance  which 
could  be  isolated  as  the  yellow  platinichloride,  m.  p.  187°.  The  amino- 
alcohol  condenses  easily  with  dimethylaniline  in  the  presence  of  zinc 
chloride,  with  the  formation  of  s-tetramethyldiaminodiphenylmethane. 

The  condensation  of  formaldehyde  with  1-phenylpiperidine  yields 
some  p -piperidylbenzyl  alcohol,  a  yellow  oil,  b.  p.  172 — 176°/ 12  mm.  ; 
platinichloride,  m.  p.  190°.  The  amino-  alcohol  condenses  with  phenyl- 
piperidine  in  the  presence  of  zinc  chloride,  giving  dipiperidyldiphenyl- 
methane,  m.  p.  84°  {platinichloride,  decomposes  at  235°;  methiodide, 
m.  p.  217°  with  decomp.;  dibenzoyl  derivative,  m.  p.  250°),  which 
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also  accompanies  the  amino-alcohol  in  its  original  formation,  but 
which  is  more  satisfactorily  obtained  by  treating  an  alcoholic  solution 
of  ^-diaminodiphenylmethane  with  dibromopentane  (compare  von  Braun, 
loc.  cit. ;  also  Abstr.,  1904,  i,  841). 

Diethylaminobenzyl  alcohol,  obtained  from  the  condensation  of 
formaldehyde  and  diethylaniline  in  hydrochloric  acid  solution,  is 
surprisingly  unstable;  it  is  a  yellow  liquid,  b.  p.  165°/9  mm.  ;  picrate, 
m.  p.  101°;  methiodide,  m.  p.  149°;  acetate,  colourless  oil,  b.  p. 

178 _ 180Q/17  mm.  It  is  easily  decomposed  by  dilute  acids  with  the 

formation  of  s -tetraethyldlaminodiphenylmethane,  m.  p.  41°  ( picrate , 
m.  p.  191°),  which  therefore  accompanies  the  amino-alcohol  in  its 
preparation.  On  account  of  its  instability,  the  behaviour  of  diethyl¬ 
aminobenzyl  alcohol  towards  reduction  and  condensation  with  aromatic 
amines  could  not  be  investigated.  It  is,  however,  oxidisable  to  the 
already  known  jo-diethylaminobenzoic  acid. 

It  was  found  impossible  to  produce  sufficient  condensation  of 
formaldehyde  with  diethyl-o-  or  -p-toluidine  to  obtain  appreciable 
quantities  of  the  corresponding  aminobenzyl  alcohols.  D.  F.  T. 

Oxonium  Compounds.  II.  George  L.  Stadnikoff  ( J .  Russ. 
Rhys.  Chem.  Soc.,  1912,  44,  1219 — 1247). — In  order  to  confirm  his 
views  concerning  the  mechanism  of  the  Grignard  reaction  (compare 
this  vol.,  i,  109),  the  author  has  carried  out  a  number  of  further 
experiments  under  conditions  excluding  the  possibility  of  isomeric 
change. 

The  formation  of  tetraphenylethane  on  distillation  in  a  vacuum  of 
the  product  obtained  by  the  action  of  diphenylmethyl  butyl  ether  on 
magnesium  propyl  iodide  in  the  cold  shows  that  the  structure  of 
monoetherates  of  organo -magnesium  compounds  is  expressed  by 
Grignard’s  formula,  RRIOR'Mgl,  and  not  by  that  of  Baeyer, 
RRIOI’MgR.  The  action  of  alkyl  haloid  on  this  compound  being 
expressed  by  the  equation:  RRIOR*MgI  +  R'l  =  Mgl2  +  R20  +  R*R', 
the  author  regards  it  as  most  probable  that  the  first  stage  of  this 
reaction  results  in  the  formation  of  a  tetra-alkyloxonium  compound  : 
RR'IOIRR".  With  water  the  decomposition  should  give  rise  to  an 
unstable  trialkyloxonium  compound,  RR'!0!R"H,  which  would 
decompose  with  formation  of  R*H  and  R*R' ;  experiment  shows  that 
this  actually  occurs.  For  instance,  in  the  decomposition  by  water  of 

the  compound  12*5%  of  the  latter  gives  propane, 

14 ’5%  tetraphenylethane,  and  3S'5%  diphenvlbutane 

The  results  of  further  experiments  made  to  determine  the  relation  of 
the  amount  of  ether  taking  part  in  the  reaction  to  that  of  the  organo- 
magnesium  compound  (compare  Bredig,  Zeitsch.  Elektrochem.,  1903, 9, 753) 
are  in  contradiction  to  Tschelinzeff’s  statement  that  ether  plays  the 
part  of  a  catalyst  in  Grignard’s  reaction  (“  Organo-magnesiutn  Com* 
pounds,”  Moscow,  1908,  54).  T.  H.  P. 

Action  of  Carbon  Dioxide  on  Etherates  of  Magnesium  Alkyl 
Haloids.  George  L.  Stadnikoff  and  (Mme.)  Z.  A.  Kuzmina- Aron 
(J.  Russ.  Rhys.  Chem.  Soc.,  1912,  44,  1247 — 1256). — The  etherates 
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formed  from  ethers  and  organo-magnesium  compounds,  when  dissolved 
in  benzene  or  xylene,  do  not  react  with  carbon  dioxide,  and  the  authors 
have  now  investigated  this  action  in  ethyl  ethereal  solution.  Two 
possibilities  present  themselves  :  (1)  According  to  Tschelinzeff’s  views 
(‘‘Organo-magnesium  Compounds,”  Moscow,  1908,  177)  and  on  the 
assumption  that  the  structure  attributed  by  Stadnikoff  (compare 
preceding  abstract)  to  these  etherates  is  correct,  the  ethyl  ether 
should  displace  a  molecule  of  an  ether  and  this  displacement  should 
proceed  in  various  ways  ;  thus,  C4H9*OPr(CHPh2)*MgI  +  Et20 
should  give  (a)  CHPh2*0*C4H9  +  OEt2Pr*MgI, 

(b)  CHPh2-OPr  +  C4H9-OEt2-MgI, 

and  (c)  C4H9’OPr  +  CHPh2*OEt2*MgI.  (2)  The  etherate  may  merely 
dissolve  in  the  ethyl  ether.  In  this  case  the  action  of  carbon  dioxide 
should  yield  C4H9*0Pr(CHPh2),C02MgT,  which  would  be  converted  by 
dilute  sulphuric  acid  into  the  compound,  C4TJ9*0Pr(CHPh2)*C02H. 
The  latter,  being  unstable,  would  undergo  decomposition,  for  which 
three  methods  are  possible:  (a)  CHPh2*OC4H0  +  Pr*C02H ;  (b) 
CHPb2-0Pr  +  C4H9-C02H,  and  (c)  C4H9-0Pr  +  CHPh2*C02H. 

The  experiments  as  yet  made  do  not  indicate  the  formation  of 
organic  acids  in  this  decomposition,  which  yields  carbon  dioxide, 
propane,  butane,  et  hers,  tetraphenylethane,  aa  dipheuylbutane,  etc. 
As  product  of  the  action  of  carbon  dioxide,  an  oily  compound  has  been 
obtained,  this  being  apparently  of  the  composition 

(CHPh2)(C4H9):0Pr-C02MgI,Et20 ; 
the  ether  is  given  up  in  a  vacuum.  T.  H.  P. 

Reply  to  Gorsky’s  “  Mechanism  of  the  Grignard  Reaction.” 
George  L.  Stadnikoff  (J.  Buss.  Phys.  Chem.  Soc.,  1912,  44, 
1256 — 1264). — Polemical  against  Gorsky  (this  vol,,  i,  622). 

T.  H.  P. 

Action  of  Formic  Acid  on  Triarylcarbinols.  Alfred  Guyot 
and  A.  Kovache  (Compt.  rend.,  1912,  155,  838 — 840.  Compare 
this  vol.,  i,  186  ;  and  Kauffmann  and  Pannwitz,  this  vol.,  i,  351). — 
Crystallisable  formic  acid,  whilst  reducing  triarylcarbinols,  does  not 
have  this  effect  on  other  molecules  containing  reducible  groups,  the 
reaction  being  specific  for  this  one  class  of  compounds.  A  study  of 
the  reaction  in  the  case  of  a  large  number  of  such  carbinols  shows  that 
the  reaction  is  not  always  quantitative.  If,  however,  a  certain 
quantity  of  anhydrous  sodium  formate  is  previously  added  to  the 
formic  acid,  the  transformation  of  the  carbinol  into  hydrocarbon  and 
the  evolution  of  carbon  dioxide  are  theoretical,  thus  giving  a  method 
for  the  quantitative  estimation  of  such  compounds.  The  part  played 
by  the  sodium  formate  is  apparently  to  prevent  any  dehydrating  action 
of  the  formic  acid.  W.  G. 

Betulin.  II.  I.  K.  Traubenberg  ( J .  Buss.  Phys.  Chem.  Soc., 
1912,  44,  1202 — 1208). — More  energetic  oxidation  of  betulin  by 
means  of  chromic  acid  than  that  previously  employed  (this  vol.,  i, 
260)  yields  betulinic  acid  and  the  ketone,  C24H3802,  but  no  diketone, 
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so  that  betulin  contains  only  one  hydroxyl  group  of  secondary 
character. 

The  betulinic  acid  obtained  in  the  above  manner,  and  regarded  by 
Hausmann  (Abstr.,  1877,  i,  94)  as  possessing  the  composition  C36H5406, 
appears  to  be,  not  an  individual  product,  but  a  mixture  of  an  acid, 
Ci2H20O,  and  a  hydrocarbon,  C12H18,  the  dry  distillation  of  betulin 
proceeding  according  to  the  equation:  C24H40O2  =  H20  +  C12H20O  f 
^12^18- 

Oxidation  of  the  betulin  by  means  of  fuming  nitric  acid  yields  a 
dinitro-acid,  C22H32O10N2,  m.  p.  203 — 205°.  Analysis  of  the  compound 
obtained  by  treating  this  acid  with  phenylhydrazine  gives  indefinite 
results,  explainable  as  due  to  the  formation  either  of  a  dihydrazone  or 
of  a  monohydrazone  in  which  the  two  nitro-groups  are  reduced  to 
amino-groups.  T.  H.  P. 

Crystalline  Form  of  A1-cycloHexene-l-a-isobutyric  Acid. 
Petr  N.  Tschirwinsky  (Zeitsch.  Kryst.  Min.,  1912,  51,  303  ;  from 
Schriften  Ural  Ges.  Naturf.,  1909,  29,  113 — 117). — Crystals  of  the 
acid,  C6H9,CMe0*C02Ei,  prepared  by  0.  Wallach  (Abstr.,  1908,  i,  406) 
are  orthorhombic,  with  a  :b  :c  =  0914  : 1  :  0359.  L.  J.  S. 

New  Aromatic  Ethereal  Salts  Formed  by  the  Interaction 
of  o-Sulphobenzoic  Anhydride  and  Phenols  in  the  Presence  of 
Water  and  an  Alkali  Hydroxide.  Arnold  H.  C.  Heitman 
(./.  Amer.  Chem.  Soc.,  1912,  34,  1591 — 1597). — The  following  method 
has  been  found  to  yield  alkali  salts  of  esters  of  the  general  formula, 
S03X’C6H4’C02R.  o-Sulphobenzoie  anhydride  (1  mol.)  is  suspended 
in  about  5  parts  of  water  at  0°,  and  treated  with  alkali  hydroxide 
(1  mol.)  and  a  phenol  (1  mol.)  also  dissolved  in  the  same  quantity  of 
water  at  0°.  The  mixture  is  shaken  until  solution  results  and  is  then 
filtered.  The  phenol,  remaining  in  the  solution,  is  extracted  with 
ether,  the  aqueous  solution  concentrated  to  about  one-fifth  of  the 
original  volume  and  allowed  to  crystallise.  The  salts  are  soluble  in 
water  or  alcohol,  stable  in  the  air  or  in  solution,  and  are  readily 
hydrolysed  by  warm  dilute  solutions  of  alkali  carbonates  with  forma¬ 
tion  of  the  phenol  and  alkali  o-sulphobenzoate.  It  is  suggested  that 
they  may  prove  of  value  for  the  synthesis  of  physiologically  active 
substances. 

The  following  salts  aie  described  :  Potassium  phenyl  o-sulphobenzoate, 
S03K*C6H4*C02Ph,  m.  p.  277 — 280°.  Barium  phenyl  o-sulphobenzoate. 
Potassium  ethyl  o-sulphoben&oyloxybenzoate, 

S03K-C6H4’C0-0*C6H4-C02Et, 

m.  p.  246°,  from  ethyl  salicylate.  Barium  guaiacyl  o-sulphobenzoate, 
Ba(S03*C6H4*C0,0C6H4*0Me)2.  Sodium  thymyl  o-sulphobenzoate, 
S03Na*C6H4'C0*0C6H3Me*CHMe2.  Sodium  phenol phthalein  o-sulpho¬ 
benzoate.  All  these  salts  are  crystalline,  with  the  exception  of  the  last 
two  which  are  obtained  as  amorphous  powders.  E.  G. 

Preparation  of  Esters  of  Glycols.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  248255). — The  following  acids  can  be 
employed  for  the  preparation  of  glycyi  esters  :  pheDylacetic,  a-phenyl- 
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propionic,  a-phenylbutyric,  a-phenyl-a-ethylbutyric,  and  /3-phenyl- 
propionic  acids. 

Phenyl diethylccirbinylacetic  \a-Phenyl- fi-ethylvaleric]  acid, 
CHEt2*CHPh*C02H, 

is  prepared  by  the  interaction  of  sodium  phenylacetonitrile  and  diethyl- 
carbinyl  bromide  and  subsequent  hydrolysis. 

Glycyl  phenylacetate,  b.  p.  185  — 190°/25  mm.,  is  obtained  from 
ethylene  glycol  and  phenylacetic  acid,  whilst  the  ester  from  ethylene 
dichloride  and  a-phenylbutyric  acid  has  b.  p.  166°/4  mm. 

Glycyl  /3-phenylpropionate  has  b.  p.  ISO0/ 16  mm.  F.  M.  (1.  M. 

Preparation  of  Acids  containing  an  Aryl  Group  in  the 
a-Position.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
248777). — The  amides  and  carbamides  of  a-aryl  acids  of  general 
formula  CBR1I12,C02H  (where  R  is  aryl,  and  R1  and  R2  alkyl  groups) 
are  of  therapeutic  value,  and  the  following  are  now  described  : 

a-Phenyl-a-propylvaleronitrile,  CPhPr2*CN,  b.  p.  157 — 159°/30  mm. 
(prepared  from  phenylacetonitrile),  when  heated  with  alcoholic 
potassium  hydroxide  during  seven  hours  at  120 — 130°,  furnishes 
a-phenyl-a-propylvaler amide,  prisms,  m.  p.  91 — 92°,  whilst  a-phenyl-a- 
ethylbutyronitrile,  CPhEt2*CN,  an  oil,  b.  p.  139°/22  mm.,  yields  a -phenyl- 
a-ethylbutyramide,  m.  p.  53°. 

a-Phenyl-a-ethylbutyrylcarbamide,  prepared  from  carbamide  and 
a-phenyl-a-ethylbutyryl  chloride,  has  m.  p.  132 — 133°.  F.  M.  G.  M. 

Preparation  of  Derivatives  of  a-Aryl  Acids.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  249241.  Compare  Abstr.,  1889, 
861,  and  preceding  abstract). — The  amides  and  carbamides  of  a-aryl 
acids  of  general  formula  R1CHR,C02H  (where  Rl  is  aryl,  and  R 
an  alkyl  group)  are  quite  tasteless,  of  therapeutic  value,  and  readily 
prepared  by  ordinary  methods. 

a-Phenyl-w- valeric  acid,  b.  p.  280°  ( loc .  cit.'),  furnishes  a  chloride, 
which  yields  the  corresponding  amide,  m.  p.  83 — 85°,  carbamide, 
glycide,  and  ethylamide. 

a-Phenyl-w-butyric  acid  (phenylethylaeetie  acid)  likewise  furnishes  a 
chloride,  carbamide,  m.  p.  147°,  and  amide,  m.  p.  86°. 

Phenylacetonitrile  when  treated  with  sodamide  and  diethylcarbinol 
yields  phenylisoamylacetonitrile  ;  this  furnishes  the  corresponding  acid, 
acid  chloride ,  and  finally  phenyli&oamylacetamide ,  m.  p.  138°. 

F.  M.  G.  M. 

Determination  of  the  Configuration  of  the  Stereoisomeric 
Cinnamic  Acids.  Richard  Stoermer  and  Paul  Heymann  [Per., 
1912,  45,  3099 — 3104) — Fischer  (compare  this  vol.,  i,  187)  has 
recently  called  attention  to  the  fact  that  no  definite  conclusions  can  be 
drawn,  regarding  the  configuration  of  the  cinnamic  acids,  from  the 
reduction  of  phenylpropiolic  acid,  since  under  different  conditions  both 
the  ordinary  and  the  alio-  or  iso-acid  may  be  produced  (compare  Paal 
and  Hartmann,  Abstr.,  1909,  i,  927).  Although  the  ordinary  acid  is 
generally  regarded  as  the  £ra«s-form,  and  the  alio-  or  iso-acid  as  the  cis- 
form,  no  experimental  proof  of  these  configurations  has  yet  been 
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brought  forward.  This  uncertainty  with  respect  to  the  configuration 
of  the  acids  has  now  been  removed,  and  the  correctness  of  the  usual 
view  demonstrated,  in  the  following  manner  : 

Ordinary  o-nitrocinnamic  acid,  on  exposure  to  ultra-violet  light  in 
pyridine  solution,  is  transformed  into  a  labile  isomeride,  a^o-o-nitro- 
cinnamic  acid.  Both  isomerides  may  be  reduced  to  the  corresponding 
amino-acids,  of  which  the  one  obtained  from  the  aZZo-acid  is  at  once 
transformed  into  carbostyril  by  passing  carbon  dioxide  through  an 
aqueous  solution  of  its  barium  salt,  and  therefore  must  possess  the  cis- 
configuration  •  on  the  other  hand,  the  o-aminocinnamic,  acid  described 
by  Baeyer  and  Jackson,  and  formed  by  the  reduction  of  the  ordinary 
o-nitro-acid,  can  be  converted  into  carbostyril  only  by  indirect  methods, 
and,  therefore,  has  the  fraras-configuration.  On  diazotisation  and 
reduction,  fr-cms-o-aminocinnamic  acid  yields  ordinary  cinnamic  acid, 
whereas  the  cis-amino-acid  gives  rise  to  allo-( or  fso-)cmnamic  acid, 
which,  consequently,  must  have  the  cis-configuration. 

The  configuration  of  the  isomeric  o-amino-acids  has  also  been  estab¬ 
lished  by  diazotisation  and  boiling  the  resulting  diazonium  compound 
with  water.  The  amino-acid  obtained  from  c^/o-o-nitrocinnamic  acid  is 
directly  converted  into  coumarin,  whilst  Baeyer  and  Jackson’s  o-amino- 
acid  yields  coumaric  acid,  which  can  be  converted  into  the  anhydride 
only  by  indirect  methods. 

allo-o -Nitrocinnaviic  acid  forms  stout,  yellowish-white  crystals, 
m.  p.  143°,  dissolves  in  concentrated  sulphuric  acid  with  a  blue  colora¬ 
tion,  and  is  much  more  readily  soluble  in  organic  solvents  than  the 
/r«ns-isomeride,  into  which  it  may  be  converted  by  exposure  to  sun¬ 
light  in  chloroform  solution  containing  a  trace  of  bromine.  Its 
solubility  in  benzene  at  18°  =  0'69%  (trans-  acid  =  0 ’03%).  When 
dissolved  in  dilute  aqueous  ammonia  and  the  solution  boiled  with 
ferrous  sulphate  and  excess  of  barium  hydroxide,  it  yields  cis-o -amino- 
cinnamic  acid,  which,  however,  could  not  be  isolated  in  the  free 
condition,  but  is  converted  by  passing  carbon  dioxide  through  the 
aqueous  solution  of  its  barium  salt  into  carbostyril.  The  diazotisation 
of  the  cw-o-amino-acid  was  accomplished  by  dissolving  the  theoretical 
amount  of  sodium  nitrite  in  the  aqueous  solution  of  its  barium  salt  and 
adding  the  mixture  slowly  to  cold  dilute  sulphuric  acid.  Reduction  of 
the  resulting  diazonium  compound  with  hypophosphorous  acid  yielded 
fsocinnamic  acid,  which  was  further  identified  by  its  conversion  into 
the  aniline  salt  of  a^o-cinnamic  acid.  The  transformation  of  trans-o- 
aminocinnamic  acid  into  ordinary  cinnamic  acid  was  effected  in  a 
similar  manner.  F.  B. 

Sodium  Phenyl  Carbonate  as  Intermediate  Product  in 
Kolbe’s  Synthesis  of  Salicylic  Acid.  Carl  H.  Sluiter  ( Ber ., 
1912,  45,  3008 — 3110.  Compare  this  vol.,  i,  189). — A  reply  to 
Tymstra  (this  vol.,  i,  859).  Sodium  salicylate  when  heated  in  a  sealed 
tube  for  three  hours  at  250°,  and  then  afterwards  kept  sealed  in  the 
cold  for  eighteen  hours,  is  found  to  be  unaltered ;  the  carbon  dioxide 
formed  in  the  dissociation  of  the  salicylate  evidently  undergoes  com¬ 
plete  re-absorption.  If  the  heating  is  carried  to  290°,  there  is  some 
charring,  and  a  little  free  carbon  dioxide  is  formed,  whilst  the  solid 
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residue  contains  some  sodium  hydrogen  carbonate.  It  is  suggested 
that  in  this  case  the  sodium  phenoxide  formed  from  the  dissociation  of 
the  salicylate  undergoes  partial  decomposition:  C0H5*ONa  =  CH4  + 
4C  +  C02  +  NaOIl .  These  results  are  held  to  favour  the  author’s  view 
of  the  formation  of  sodium  salicylate.  D.  F.  T. 

Terephthalaldehyde  and  Terephthalaldehydic  Acid.  Kudolf 
Wegscheider  and  Hermann  Suida  ( Monatsh .,  1912,  33,  999 — 1028). 
— In  an  investigation  as  to  the  possible  occurrence  of  tautomerism 
with  /?-aldehvdic  acids  analogous  to  that  exhibited  by  the  orlho- 
isomerides  (Wegscheider,  Abstr.,  1903,  i,  562),  the  authors  have 
obtained  only  negative  results. 

Terephthalaldehyde  is  obtained  more  satisfactorily  by  the  simultan¬ 
eous  hydrolysis  and  oxidation  of  p-xylylene  bromide  with  lead  nitrate 
solution  (Low,  Abstr.,  1885,  1208,  and  others)  than  by  the  oxidation 
of  ju-xylene  (Thiele  and  Winter,  Abstr.,  1900,  i,  500)  with  chromic 
acid.  The  suggested  oxidation  of  />-xvlene  by  manganese  dioxide  and 
sulphuric  acid  (Lassar-Cohn,  Arbeitsmethoden ,  4th  ed  ,  977)  was 
found  to  yield  £>-toluic  acid  in  place  of  the  desired  product. 

When  tereptbthalaldehyde  is  reduced  by  sodium  amalgam  in  aqueous 
alcoholic  solution,  ^o-xylylene  glycol  is  obtained,  together  with  another 
substance ,  m.  p.  220°. 

Terephthalaldehydic  acid  is  best  obtained  by  oxidation  of  the 
dialdehyde  with  potassium  dichromate  and  dilute  sulphuric  acid  ;  its 
no.  p.  is  256°  (compare  Simonis,  this  vol.,  i,  565),  but  in  an  open  tube 
appears  to  be  higher  on  account  of  oxidation  to  terephthalic  acid. 

Nitration  of  terephthalaldehyde  (compare  Low,  loc.  cit.)  produces 
nitroterephthalaldehyde,  m.  p.  86°  ( phenylhydrazone ,  m.  p.  213 — 216°; 
tetracetate,  m.  p.  147 — 149°),  with  two  nitroltrephtbalaldehydic  acids, 
m.  p.  160°  and  184°  respectively,  and  a  sparingly  soluble  acid,  m.  p. 
above  300°,  as  by-products. 

The  methyl  ester  of  terephthalaldehydic  acid,  obtained  by  interaction 
of  methyl  iodide  and  the  silver  salt  of  the  acid,  crystallises  in  rods, 
m.  p.  62 — 63°,  and  can  be  hydrolysed  by  alcoholic  sodium  hydroxide 
to  the  original  acid  ;  the  ester  gives  a  phenylhydrazone,  yellow  needles, 
m.  p.  144 — 146°  (in  one  experiment  a  substance,  m.  p.  116 — 117°, 
possibly  a  labile  form,  was  obtained),  a  diacetate ,  rods,  m.  p.  66 — 68°, 
a  hydrobenzamide  compound,  N2(CH'C6H4'C02iVle)3,  m.  p.  140 — 142°, 
and  is  easily  oxidised  at  100°  by  air,  giving  methyl  hydrogen  tere- 
phthalate.  When  terephthalaldehydic  acid  is  heated  at  100°  with  methyl 
alcohol  containing  a  little  hydrogen  chloride,  the  above  methyl  ester  is 
produced,  but  at  1  40°  a  mixture  of  this  ester  with  its  dimethylacetal 
derivative,  C02Me’C6H4'CH(0Me)2,  m.  p.  29 — 30°,  is  obtained  ;  in 
an  impure  condition  the  latter  substance  readily  decomposes  with 
formation  of  the  methyl  ester. 

The  ethyl  ester  of  terephthalaldehydic  acid,  which  has  already  been 
obtained  by  Low  (loc.  cit.),  is  an  oil  which  crystallises  after  long 
standing,  possibly  on  account  of  oxidation. 

Phosphorus  pentachloride  acts  on  terephthalaldehydic  acid  with 
the  formation  of  (D-dichloro  p-toluoyl  chloride,  m.  p.  50 — 52°.  It  was 
not  found  possible  to  convert  the  substance  into  the  above  acetal,  but 
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by  treatment  with  methyl  alcohol  containing  suspended  calcium 
carbonate,  methyl  <a-dichloro-\>-toluate,  m.  p.  32 — 35°,  was  obtained. 
Attempts  to  prepare  the  free  dichloro-acid  were  unsuccessful. 

D.  F.  T. 

Some  New  Derivatives  of  the  Dihydroxybenzoic  Acids. 
Franz  von  Hemmelmayr  ( MonaUh .,  1912,  33,  971 — 998). — 5 -Bromo- 
catecholcarboxylic  acid,  C7H504Br,H20,  is  obtained  when  a  solution  of 
catecholcarboxylic  (2  : 3-dihydroxybenzoic)  acid  in  glacial  acetic  acid  is 
treated  with  the  requisite  quantity  of  bromine  at  the  ordinary  tempera¬ 
ture.  It  forms  transparent,  colourless,  prismatic  crystals,  m.  p.  185°. 
When  the  aqueous  solution  of  these  crystals  is  boiled  for  some  time, 
it  deposits,  on  cooling,  white,  silky,  microscopic  needles  in  addition  to 
the  prismatic  crystals  ;  these  sinter  at  211°,  and  have  m.  p.  215°. 
The  barium  salt,  (C7H404Br)2Ba,H20,  crystallises  in  clusters  of  flat 
needles. 

4 : 5-Dibromocatecholcarboxylic  acid  (compare  Praxmarer,  Abstr., 
1907,  i,  216)  is  best  obtained  from  the  dihydroxybenzoic  acid  by 
bromination  in  glacial  acetic  acid  solution.  It  forms  long,  colourless 
needles,  m.  p.  241°  (decomp  ).  The  barium  salt,  (Cj-HgC^Br^Ba^HgO, 
forms  spherular  aggregates  of  slender  needles.  The  methyl  ester, 
C8H604Br2,  crystallises  in  slender  needles,  m.  p.  156 — 157°. 

The  two  bromo-substitution  products  of  /3-resorcylic  (2  :  4-dihydroxy- 
benzoic)  acid  (compare  Zehenter,  Abstr.,  1882,  193;  1887,924)  are 
best  prepared,  using  glacial  acetic  acid  as  the  solvent  during  bromina- 
tion.  Bromo  /!  resorcylic  acid  has  m.  p.  212°;  the  dibromo-acid  has 
m.  p.  220°.  Dibromo- 2  :  4-diacetoxybenzoic  acid,  C11H806Br2,  crystal¬ 
lises  in  slender  prisms,  m.  p.  165°.  Attempts  to  prepare  the  silver  salt 
from  the  arnmoniacal  solution  were  unsuccessful,  since  the  ammonia 
brings  about  partial  fission  of  the  acetyl  group.  The  aqueous  solution 
of  the  diacetyl  acid  is  decomposed  on  boiling  ;  to  a  slight  extent  the 
decomposition  proceeds  with  evolution  of  carbon  dioxide,  but  for  the 
most  part  it  takes  place  with  fission  of  one  acetyl  group,  giving 
dibromoacetoxybenzoic  acid,  C9Hfi05Br2,  which  crystallises  in  bundle¬ 
shaped  groups  of  needles,  m.  p.  195°. 

By  the  action  of  nitric  acid  (D  14)  on  dibromo-/?-resorcylic  acid, 
2-bromo-4  :  Q-dinitroresorcinol,  C6H306N2Br,  is  produced.  It  forms 
yellow,  leaf-like  crystals,  and  has  m.  p.  192’5°. 

By  the  bromination  of  nitro-/?-resorcylic  acid  in  glacial  acetic  acid 
solution,  even  when  sufficient  bromine  is  used  for  the  substitution  of 
two  hydrogen  atoms,  3-bromo-b-nitro-fi-resorcylic  acid,  C7H406NBr,2H20, 
is  obtained  as  yellow  needles,  m.  p.  242°  (decomp.).  The  basic  barium 
salt  (6H20)  and  silver  salts  are  described.  The  methyl  ester,  C8H606NBr, 
forms  long,  tabular  crystals,  m.  p.  198 — 200°.  It  was  not  possible  to 
bring  about  complete  acetylation  of  the  acid  ;  treatment  of  the 
partly  acetylated  product  with  dilute  ammonium  hydroxide  gave 
orange-red,  microscopic  prisms  of  the  diammonium  salt,  C7H10O6N3Br. 

4- Bromo -2  : 6 -dinitro-a-resorcylic  acid,  C4H308N2Br,l  or  2H20,  is 
obtained  from  monobromo-a-resorcylie  acid  (Barth  and  Senhofer,  Abstr., 
1872,  1014)  by  the  action  of  nitric  acid  (JD  1*4),  the  temperature  not 
being  allowed  to  rise  very  much.  It  forms  yellow,  glistening  leaflets, 
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m.  p.  210°  (decomp.).  The  basic  barium  salt  (2H20)  and  two  silver 
salts  were  prepared.  When  the  acid  is  boiled  with  water,  2-bromo-4  :  6- 
dinitroresorcinol  separates,  owing  to  decomposition ;  when  acetylated 
with  acetic  anhydride  the  carboxyl  group  is  eliminated,  and  bromo- 
dinitroresorcinol  diacetate  C10H7O8NoBr,  obtained  as  yellow  needles, 
m.  p.  113°. 

2  : 4 -Dibromo-a-reso'i’cylic  acid ,  C7H404Br2,3H20,  is  obtained  by  the 
bromination  of  a-resorcylic  (3  : 5 -dihydroxy benzoic)  acid  in  glacial 
acetic  acid  solution.  It  crystallises  in  colourless,  spherular  aggregates 
of  tabular  crystals,  m.  p.  192°.  The  barium  (10H2O)  and  silver  (4H20) 
salts  are  described.  The  diacetyl  derivative,  CuH806Br2,  forms  large, 
colourless  crystals,  m.  p.  182 — 183°.  Nitration  of  the  acid  with  1*4 
nitric  acid  gives  yellow  needles  of  2 :  A-dibromo-Q-nilro-a-resorcylic 
acid,  m.  p.  208°  (decomp.).  The  basic  barium  (6H20)  and  silver  (H20) 
salts  are  described. 

The  aqueous  solutions  of  the  various  acids  mentioned  above,  together 
with  those  of  2  :  4-,  2  : 5-,  2  :  6-  and  3  :  4-dihydroxybenzoic  acids,  nitro- 
and  dinitro-2  :  4-dihydroxybenzoic  acid,  monobromo-2  :  5-,  dibromo-2  :  6- 
and  tribromo-3  : 4-dihydroxybenzoic  acids  were  investigated  with 
respect  to  the  stability  of  the  carboxyl  group  on  boiling.  With  the 
exception  of  nitro-2  :  4-,  monobromo-2  :  5-,  monobromo-3  : 4-,  4  : 5- 
dibromo-2  :  3-  and  the  2  :  5-  and  3  :  4-dihydroxybenzoic  acids,  more  or 
less  elimination  of  carbon  dioxide  takes  place.  T.  S.  P. 

An  a-Hydroxy-lactone  from  Phenyiacetaldehyde.  Ernst 
Spath  ( Monatsh .,  1912,  33,  1029 — 1054).-— The  author  has  found  a 
second  example  of  the  characteristic  condensation  of  an  aldehyde  with 
potassium  cyanide  previously  observed  with  fsobutaldehyde  (Kohn, 
Abstr.,  1899,  i,  328). 

An  aqueous-alcoholic  solution  of  a  mixture  of  phenyiacetaldehyde 
and  potassium  cyanide  slowly  deposits  colourless  needles  of  /?- hydroxy - 
ay  diphenylbutaldehy  decyanohydrin, 

CH2Ph-CH(OH)-OHPh-CH(OH)-CN, 
m.  p.  146 — 148°;  the  mother  liquor  contains  a  brown,  amorphous 
substance,  C32H280(0H)2,  the  two  hydroxyl  groups  being  detected  by 
Zerewitinoff’s  method  (Abstr.,  1907,  ii,  509).  The  cyanohydrin  is 
easily  hydrolysed  by  dilute  acids,  preferably  in  alcoholic  solution,  the 
product  being  a-hydroxy-fi-phenyl-y-benzylbutyrolactone, 

O - CH-CH2H 

CH(OH)-CHPh 

needles,  m.  p.  114 — 115°,  b.  p.  264 — 265°/ 16  mm.  (compare  Erlenmeyer 
and  Beis,  Abstr.,  1904,  i,  1018);  on  warming  with  dilute  potassium 
hydroxide  solution  the  lactone  is  converted  into  sparingly  soluble 
potassium  aydihydroxy-fiS-diphenylvalerate,  m.  p.  228°  (decomp.),  which 
at  250°  in  a  vacuum  decomposes  wich  formation  of  ay-diphenyl- 
propylene  (compare  Dieckmann  and  Kammerer,  Abstr.,  1906,  i,  820). 
The  lactone  gives  an  oily  acetate  and  a  benzoate,  m.  p.  126 — 127°,  which 
is  also  obtained  by  the  action  of  benzoyl  chloride  and  potassium 
hydroxide  solution  on  the  cyanohydrin. 

The  lactone  shows  the  tendency  to  esterify  to  give  esters  of  the 
corresponding  hydroxy-acid,  but  by  the  action  of  methyl  iodide  on  the 
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silver  salt  of  the  acid,  methyl  ay-dihydroxy-fi§-diphenylvalerate  was 
obtained  in  needles,  m.  p.  124 — 126°  (decomp.) ;  the  ethyl  ester, 
obtained  in  an  analogous  manner,  forms  needles,  m.  p.  122 — 123° 
(decomp.)  ;  both  esters  at  130°  decompose  quantitatively  into  the 
lactone  and  the  corresponding  alcohol. 

On  reduction  of  the  lactone  with  hydriodic  acid  at  200°,  a  mixture 
of  2-phenylnaphthalene,  leaflets,  m.  p.  101 — 102°,  with  an  oil,  b.  p. 
184 — 187°/14  mm.,  which  is  probably  2 -phenyltetrahydronaphthalene,  is 
obtained.  With  magnesium  methyl  iodide  the  lactone  gives  ay -diphenyl- 
e-methylhexane-fi&e-triol,  colourless  crystals,  m.  p.  134 — 135°. 

The  lactone  in  warm  alcoholic  solution  forms  additive  compounds 
with  phenylhydrazine,  hydrazine  (applied  as  the  hydrate),  and  methyl- 
amine,  the  pi’oducts  being  of  uncertain  structure,  and  the  m.p.’s  184° 
(decomp.),  184 — 185°,  and  174 — 175°  respectively.  All  three  products 
are  easily  hydrolysed  by  dilute  mineral  acid  into  their  constituents. 

The  cyanohydrin  behaves  similarly  with  the  above  three  bases ; 
phenylhydrazine  produces  colourless  needles  of  e-imino-e-phenylhydrazino- 
fih-dihydroxy-a.y-diphenylpentane, 

CH2Ph-OH(OH)-CHPh*CH(OH)-C(:NH)*NH-]STHPh, 
m.  p.  142 — 147°,  which  when  heated  with  aqueous  alcohol  loses  the 
elements  of  water,  giving  a  heterocyclic  substance,  C23H2202N2,  of 
uncertain  structure,  colourless  needles,  m.  p.  184°;  hydrochloride, 
sparingly  soluble  needles.  Hydrazine  and  methylamine  produce 
respectively  c-imino-e-hydrazino-fiB-dihydroxy-ay-diphenylpentane, 
CH2Ph*CH(OH)-OHPh-CH(OH)-0(:NH)-NH-NH2, 
m.  p.  183 — 184°,  and  c-methylamino-t-imino-fiS-dihydroxy-ay-diphenyl- 
pentane,  a  slowly  solidifying  syrup.  The  latter  substance  on  cautious 
hydrolysis  by  keeping  in  cold  aqueous  alcoholic  solution  gives  a  product 
identical  with  the  additive  compound  of  the  lactone  and  methylamine. 
These  addition  compounds  of  cyanohydrin  with  the  above  bases  are 
all  hydrolysable  by  mineral  acids  to  the  lactone  and  the  corresponding 
base.  D.  F<  T, 

Preparation  of  l-Aminoanthraquinone-2-carboxylic  Acid 
and  its  Derivatives.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P. 
247411). — l-Aminoanthraquinone-2-earboxylic  acid  or  its  substituted 
derivatives  are  readily  obtained  by  the  action  of  ammonia  or  of 
primary  or  secondary  amines  on  anthraquinone-2-carboxylic  acids, 
which  are  negatively  substituted  in  the  a-position. 

\-Aminoanthraquinone-l-carboxylic  acid,  yellow  needles,  m.  p.  280°,  is 
prepared  by  boiling  l-chloroanthraquinone-2-earboxylic  acid  (86  parts) 
and  copper  oxide  (3  parts)  with  300  parts  of  water  and  an  equal 
quantity  of  15%  ammonium  hydroxide  solution  during  six  hours  under 
reflux ;  the  alkali  salts  dissolve  in  water  to  form  a  red  solution. 
Methylaminoanthraquinone-%carboxylic  acid ,  bluish-red  needles,  m.  p. 
240°,  is  obtained  when  the  ammonium  hydroxide  in  the  foregoing 
example  is  replaced  by  methylamine;  the  alkali  salts  furnish  bluish- 
coloured  aqueous  solutions. 

\-Anilinoanthraquinone-%-carboxylic  acid,  glistening,  brown  leaflets, 
m.  p.  297 — 298°,  is  prepared  by  boiling  1-nitroanthraquinone- 
2-carboxylic  acid  (86  parts)  with  aniline  (860  parts). 
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1  :  p' -Chloroanilinoanthraquinone-2-carboxylic  acid  is  obtained  as  a  red 
powder  from  jt)-chloroaniliue  and  l-chloroanthraquinone-2-carboxylie 
acid  with  copper  oxide  and  sodium  carbonate ;  the  sodium  salt 
separates  in  glistening,  golden  leaflets. 

\-fi-Napkthylaminoanthraquinone-2-carboxylic  acid  is  a  dark  violet 
powder ;  its  alkali  salts  are  very  sparingly  soluble  in  water  with  a 
violet  coloration ;  the  sodium  salt  forms  graphite-like  crystals. 

\-Piperidylaminoanthraquinone-2-carboxylic  acid  forms  red  flakes. 

l-Glycylantkraquinone-2-carboxylic  acid,  red  needles,  is  obtained  by 
the  action  of  sodium  glycine  on  l-chloroanthraquinone-2-carboxylic 
acid  in  the  presence  of  copper  powder  in  aqueous  solution. 

Nitro-\-fi-naphlhylaminoanthraquinone-'2-carboxylic  acid,  a  black 
powder,  is  prepared  from  l-chloronitroanthraquinone-2-carboxylic  acid 
and  /3-naphthylamine  ;  the  sodium  salt  separates  as  a  dark  violet  powder, 
whilst  the  compound  obtained  by  heating  l-chloroanthraquinone-2-car- 
boxylic  acid  with  3-amino-p-toluoylbenzoic  acid  is  a  violet  powder 
dissolving  in  alkali  with  a  violet  coloration. 

The  \-chloroanthaquinone-‘2-carboxylic  acid  employed  in  these  pre¬ 
parations  was  prepared  by  the  oxidation  of  l-chloro-/3-anthraquinone- 
aldehyde  (Abstr.,  1907,  i,  224);  it  forms  yellow  needles  and  has 
m.  p.  267°.  F.  M.  G.  M. 

Preparation  of  Condensation  Products  Containing  Sulphur 
in  the  Anthraquinone  Series.  Badische  Anilin-  &  Soda-Fabrik 
(D.R.-P.  248996).  —  \-Anilino-i-])-tolylthiolanthraquinone-2- carboxylic 

acid,  a  bluish-violet  powder,  is  prepared  by  condensing  4-chloro- 
l-anilinoanthraquinone-2-carboxylic  acid  with  p  thiocresol ;  by  further 
condensation  it  furnishes  an  acridone,  which  can  also  be  obtained  by 
the  action  of  p-thiocresol  on  4-chloroanthraquinone-2  :  1-acridone. 

1  -fd-Naphthylamino- 4  -  p  -  tolylthiolanthraquinone-  2  -carboxylic  acid,  a 
green  powder,  is  obtained  in  a  similar  manner  from  4  chloro-1-/?- 
naphthylaminoanthraquinone-2-carboxylic  acid,  whilst  1  :  k-di-p-tolyl- 
thiolanthraquinone-2-carboxylic  acid,  a  red  powder,  is  prepared  from 
1  : 4-dichloroanthraquinone-2-carboxylic  acid.  These  compounds  are 
all  readily  converted  into  the  corresponding  acridones.  F.  M.  G.  M. 

Action  of  Alkalis  on  Bisdiphenylacetylhydrazide  Chloride. 
Robert  Stolle  and  F.  Schmidt  {Ber.,  1912,  45,  3113 — 3116). — On 
treatment  with  alcoholic  sodium  ethoxide  at  a  low  temperature,  or 
when  boiled  with  aqueous  sodium  hydroxide,  bisdiphenylacetylhydrazide 
chloride,  CHPh2ICClIN’NlCCl*CHPh2  (Abstr.,  1911,  i,  508),  loses 
hydrogen  chloride  and  is  converted  into  tetraphenylsuccinonitrile.  It 
is  probable  that  the  compound  (I)  CPh2ICIN’iN  ICICPh2  is  inter¬ 
mediately  formed  in  the  reaction,  but,  owing  to  the  instability  of  the 
group  C:C:N-N:0:C,  at  once  undergoes  rearrangement  with  the 
formation  of  the  nitrile.  That  the  rupture  of  the  nitrogen-linking  is 
not  due  to  a  special  action  of  the  alkali  is  shown  by  the  behaviour 
of  3  :  6-bidiphenylmethylene-3  :  6-dihydro- 1  :  2  :  4  :  5-tetrazine  (see  this 
vol.,  i,  1036).  When  heated  alone  or  in  solution,  this  loses 
nitrogen  (1  mol.),  yielding  tetraphenylsuccinonitrile,  the  above- 
mentioned  compound  (I)  no  doubt  beiDg  formed  as  an  intermediate 
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product.  Insufficient  cooling  during  the  action  of  sodium  ethoxide  on 
the  hydrazide  chloride  causes  the  formation  of  diphenylacetonitrile. 

Tetrachlorotetraphenylsuccinonitrile ,  C2SH16N2C14,  prepared  by  chlorin¬ 
ating  tetraphenylsuccinonitrile  in  the  light  of  a  mercury  lamp, 
crystallises  in  stout  prisms,  m.  p.  164°. 

Phenyliminodiphenylacetyl  chloride  reacts  with  sodium  methoxide, 
yielding  methyl  phenyliminodiphenylacetate ,  C21H19ON,  crystallising  in 
colourless  needles,  m.  p,  150°.  The  ethyl  ester,  prepared  in  a  similar 
manner,  forms  prisms,  m.  p.  131°.  F.  B. 
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Some  Derivatives  of  Hydroxyquinol.  VIII.  Guido  Bar- 
gelllni  and  Ermanno  Martegiani  ( Gazzetta ,  1912,  42,  ii,  351 — 356. 
Compare  this  vol.,  i,  292). — The  hydroxyquinolearboxylic  acid  of 
Thiele  and  Jager  has  been  stated  by  von  Hemmelmayr  (Abstr.,  1911, 

i,  983)  to  have  the  constitution  (I),  but 
the  authors  now  advance  evidence  in 
favour  of  formula  (II).  When  the  acid 
is  treated  with  methyl  sulphate,  asaronic 
acid  is  formed  (compare  Fabinyi  and 
Szeki,  Abstr.,  1907,  i,  45),  and  the 
position  of  the  methoxyl  groups  in  this 
compound  is  established  by  the  fact  that  it  can  be  obtained  by  oxi¬ 
dation  of  2:4: 5-trimethoxyacetophenone.  The  esterification  of  the 
hydroxyquinolearboxylic  acid  with  methyl  sulphate  does  not  proceed 
quantitatively,  for  hydroxyquinol  trimethyl  ether  and  hexamethoxy- 
diphenyl  are  also  formed. 

Asaronanilide,  C16H1704N  (prepared  with  phenylcarbimide),  forms 
dirty  white  scales,  m.  p.  144 — 146°.  Asaronthioanilide,  C16H.l703NS, 
is  a  yellow  crystalline  substance,  m.  p. 
159 — 160°.  When  it  is  treated  in  alkaline 
solution  with  potassium  ferricyanide,  an  oxi¬ 
dation  product,  C1(3H1503NS,  is  obtained.  It 
is  a  yellow  substance,  m.  p.  193 — 195°,  and 
to  it  is  assigned  the  constitution  of  2:4:  5-trimethoxyphenylbenztkiazole 
(annexed  formula).  R.  V.  S. 
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Preparation  of  o- Aminoanthraquinoneearboxylic  Acid. 
Actien-Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  248838). — 
When  o-aminocarboxybenzoyl-o-benzoic  acid  (annexed 
formula)  is  heated  with  sulphuric  acid  or  other  condens¬ 
ing  reagents  it  usually  yields  about  70%  of  3-amiuo- 
anthraquinone-2-carboxylic  acid  with  30%  of  1-ammo- 
anthraquinone-2-carboxylic  acid,  red  crystals,  m.  p.  280° 
(about) ;  the  separation  of  these  products  is  effected  by 
means  of  the  relative  insolubility  of  sodium  3-amino- 
anthraquinone-2-carboxylate  in  excess  of  alkali. 

Nitroterephthaloyl-o-benzoic  acid  and  o-aminoterephthal- 
oyl-o-benzoic  acid,  yellow  leaflets,  m.  p.  265°,  were  also 
obtained  during  the  preparation  of  the  foregoing  o-amino- 
carboxybenzoyl-o-benzoic  acid  from  jotoluoyl-o-benzoic  acid  (Abstr., 
1898,  i,  322).  F.  M.  G.  M. 
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Constitution  of  Orsellinic  Acid.  Alfred  Thiel  ( Annalen ,  1912, 
394,  108 — 110). — A  proof  that  one  hydroxyl  group  in  orsellinic  acid  is 
in  the  para-position  to  the  carboxyl  group  (Fischer  and  Hoesch,  this 
vol.,  i,  859)  has  already  been  given  by  Thiel,  Schumacher,  and  Roemer 
(Abstr.,  1906,  i,  22).  C.  S. 

Preparation  of  Halogen  Derivatives  of  Benzaldehyde.  Jan  J. 
Blanksma  (Che?n.  Weekblnd,  1912,  9,  862 — 870.  Compare  Abstr.,  1909, 
i,  936). — A  number  of  halogen  derivatives  of  benzaldehyde  have  been 
prepared  from  ring-substituted  jtj-aminobenzaldehydes.  Aniline 
converts  3  : 5-dibromo-4-aminobenzaldehyde  into  3  :  5-  dibromo-i-amino - 
benzylideneaniline,  C6H5*N!CH*C6H2Br2*NH2,  pale  yellow  crystals, 
m.  p.  99°.  Diazotisation  of  3  : 5-dibromo-4-aminobenzaldehyde  in 
hydrobromic  acid  and  treatment  with  cuprous  bromide  in  the  same 
solvent  yields  3:4:  5-tribromobenzaldehyde  in  colourless  crystals,  m.  p. 
108°,  readily  sublimed  and  volatile  in  steam.  Boiling  with  aqueous 
potassium  permanganate  converts  it  into  3:4:  5-tribromobenzoic  acid, 
m.  p.  235°  (compare  Sudborough,  Abstr.,  1894,  i,  244) ;  acetic 
anhydride  and  concentrated  sulphuric  acid  give  a  diacetyl  derivative, 
C6H2Br3*CH(OAc)2,  colourless  crystals,  m.  p.  100°;  aniline  produces 
3:4: b-tribromobenzylideneaniline,  colourless  crystals,  m.  p.  99° ; 
jo-toluidine  forms  3:4:  b-tribromobenzylidene-'p-toluidine,  m.  p.  98°. 

Bromine  water  converts  2-bromo-4-aminobenzaldehyde  into  2:3:5- 
tribromoA-aminobenzaldehyde,  m.  p.  182°,  which  is  converted  by 
diazotisation  in  sulphuric  acid  into  2:3:  b-tribromobenzaldehyde, 
colourless  crystals,  m.  p.  114°,  volatile  with  steam,  and  by  aqueous 
potassium  permanganate  into  2:3:  5-tribromobenzoic  acid,  m.  p.  187° 
(compare  Rosanoff  and  Prager,  Abstr,  1909,  ii,  32;  Ullmann  and 
Kopetschni,  Abstr.,  1911,  i,  292). 

m-Aminobenzaldehyde  is  transformed  by  bromine  water  into 
2  :  4  :  6-tribromo-ra-aminobenzaldehyde,  m.  p.  139°  (compare  Anilin- 
farben-  &  Extrakt-Fabriken,  vormals  J.  R.  Geigy,  Abstr.,  1910,  i, 
175),  from  which  diazotisation  yields  2  :  4  :  G-tribromobenzaldehyde, 
colourless  crystals,  m.  p.  99°,  volatile  with  steam ;  it  is  converted  by 
potassium  permanganate  into  2:4:  6-tribromobenzoic  acid,  m.  p.  186° ; 
and  by  aniline  into  2:4:  G-tribromobenzylideneaniline,  pale  yellow 
needles,  m.  p.  90°. 

Diazotisation  and  treatment  with  cuprous  bromide  in  hydrobromic 
acid  convert  2:4:  6-tribromo-4-aminobenzaldehyde  into  2  :  3  :  4  :  6- 
tetrabromobenzaldehyde,  a  colourless  substance  volatile  with  steam, 
m.  p.  116°,  which  is  transformed  by  warming  with  aniline  into 
2:3:4:  6-benzylideneaniline,  m.  p.  108°. 

On  nitration,  ^-acetylaminobenzaldehyde  yields  3-nitro-jo-acetyl- 
aminobenzaldehyde,  m.  p.  155°,  which  is  saponified  to  3-nitro-4-amino- 
benzaldehyde,  m.  p.  190°  (compare  Cohn  and  Springer,  Abstr.,  1903, 
i,  492),  a  substance  converted  by  bromine  water  into  3-bromo-b-nitro- 
4=-aminobenzaldehyde,  pale  yellow  crystals,  m.  p.  168°,  or  by  excess  of 
bromine  water  into  2 : 4-dibromo-6-nitroaniline,  m.  p.  127°.  On 
diazotisation,  3-bromo-5-nitro-4-aminobenzaldehyde  is  converted  into 
Z-bromo-b-nitrobmzaldehyde ,  pale  yellow  needles  volatile  with  steam, 
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m.  p.  100°,  which  is  oxidised  by  potassium  permanganate  to  3-bromo- 
5-nitrobenzoic  acid,  colourless  crystals,  in.  p.  162°. 

With  bromine  water,  3-bromo-5-aminobenzaldehyde  yields  2  :  4  :  5  :  6- 
tetrabromo-3-aminobenzaldehyde,  pale  yellow  needles,  m.  p.  not  below 
270°,  which  is  converted  by  Sandmeyer’s  method  into  pentabromobenz- 
aldehyde,  colourless  crystals,  m.  p.  not  below  270°.  This  substmee  is 
oxidised  by  potassium  permanganate  to  pentabromobenzoic  acid 
colourless  crystals,  m.  p.  252°  (not  235°  as  given  by  Reinecke,  Zeitsch. 
Chem.,  1869,  110). 

3-Nitro-4-aminobenzaldehyde  is  converted  by  Sandmeyer’s  reaction 
into  4-chloro-3-nitrobenzaldehyde,  colourless  crystals,  m.  p.  65°, 
oxidised  by  potassium  permanganate  to  4-chloro-3-nitrobenzoic  acid, 
m.  p.  178°.  The  corresponding  bromo-derivative  is  prepared  similarly, 
has  m.  p.  106°,  and  is  oxidised  by  potassium  pennanganate  to  4-bromo- 
3-nitrobenzoic  acid,  m.  p.  199°. 

3-Bromo-5-nitro-4-aminobenzaldehyde  yields  by  Sandmeyer’s 
method  3  :  l-dibro7no-5-nitrobenzaldehyde,  colourless  crystals,  in.  p.  99°, 
oxidised  by  potassium  permanganate  to  3  : 4-dibromo-5-nitrobenzoic 
acid,  colourless  crystals,  m.  p.  183°. 

Bromine  water  reacts  with  2-chloro-4-aminobenzaldehyde,  forming 
2-chloro-3  :  §-dibromo-i-aminobmzaldehyde,  pale  yellow  needles,  m.  p. 
174°,  which  by  Sandmeyer’s  method  yields  2-chloro  3  : 4  :5-tribromo- 
benzaldehyde ,  colourless  crystals,  m.  p.  121°. 

2-Chloro-4-acetylaminobenzaldehyde  is  converted  by  nitric  acid  into 
2-chloro-5-nitroA-acetylaminobmzaldehyde,  pale  yellow  crystals,  m.  p. 
98°.  Elimination  of  the  acetyl  group  by  concentrated  hydrochloric 
acid  produces  2-chloro  ^-nitro-^-aminobenzaldthyde,  yellow  crystals, 
m.  p.  194°,  which  is  converted  by  Sandmeyer’s  method  into  2  : 4- 
dichloro-5-nitrobenzaldehyde,  m.  p.  74°  (compare  Anilinfarben-  & 
Extrakt  Fabriken  vormals  J.  It.  Geigy,  D.R..-P.  No.  198809). 

A.  J.  W. 


Asymmetric  Synthesis  Produced  by  the  Action  of 
Catalysts.  Georg  Bredig  and  P.  S.  Fiske  ( Biochem .  Zeitsch.,  1912, 
46,  7 — 23). — Under  the  influence  of  optically  active  alkaloids  as 
catalysts,  benzaldehyde  cyanohydrin  can  be  produced  by  the  inter¬ 
action  of  benzaldehyde  and  hydrocyanic  acid,  the  alkaloid  acting 
in  a  similar  way  to  emulsin  in  this  respect.  When  quinine  is 
employed,  the  product  of  the  asymmetric  synthesis  is  dextrorotatory, 
and  yields  a  laevorotatory  mandelic  acid,  whereas  under  the  influence 
of  quinidine  the  products  of  reaction  show  the  rotations  in  the  reverse 
directions.  As  the  molar  amounts  of  alkaloids  necessary  to  produce 
the  reactions  are  less  than  those  of  the  products  produced,  the  action 
must  be  of  catalytic  character.  The  alkaloids  appear  to  enter  into 
combination  with  the  cyanohydrins,  as  they  cannot  be  removed  from 
solutions  in  organic  solvents  containing  both  alkaloid  and  cyanohydrin 
by  simply  washing  with  strong  aqueous  hydrochloric  acid  ;  indeed, 
such  solutions  in  inorganic  solvents  can  remove  the  alkaloid  from  a 
solution  of  its  hydrochloride  in  water.  S.  B.  S. 
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Synthesis  of  Aromatic  Aldehydes.  III.  Ludwig  Gattekmann 
(Annalen,  1912,  393,  215 — 233.  Compare  Abstr.,  1906,  i,  589;  1908, 
i,  28). — Many  aromatic  aldehydes  which  cannot  be  prepared  by  either 
of  the  author’s  earlier  methods  have  been  obtained  by  the  interaction 
of  magnesium  aryl  haloids  with  ethyl  formate  or  ethoxymethylene- 
aniline  in  ether,  preferably  at  —  50°.  The  yields  are  in  many  cases 
less  than  10%,  but  at  times,  especially  at  low  temperatures,  exceed 
60%  of  the  theoretical. 

The  two  processes  are  as  follows  :  The  cold  ethereal  solution  of  the 
magnesium  aryl  haloid  is  slowly  added  to  a  cold  ethereal  solution  of 
ethyl  formate.  After  the  reaction,  the  mixture  is  acidified  with  cold 
hydrochloric  acid,  the  ether  and  the  excess  of  ethyl  formate  are 
removed  on  the  water-bath,  and  the  aldehyde  is  then  distilled  with 
steam  and  purified  through  the  sodium  hydrogen  sulphite  compound. 
The  method  with  ethoxymethyleneaniline  is  performed  thus  :  the 
ethereal  solution  of  the  magnesium  aryl  haloid  is  heated  just  to  boiling, 
and  is  slowly  treated  with  an  ethereal  solution  of  ethoxymethylene¬ 
aniline  (prepared  from  the  dry  silver  salt  of  formanilide  and  ethyl 
iodide),  the  mixture  is  cooled  after  the  reaction,  acidified  with  dilute 
hydrochloric  acid,  and  is  then  treated  as  above  for  the  isolation  and 
purification  of  the  aldehyde. 

o-Tolualdehyde  is  obtained  from  o-bromotoluene  in  50%  and  55% 
yield  respectively  by  the  ethyl  formate  and  ethoxymethyleneaniline 
methods.  2  :  5-Dimethylbenzaldehyde,  C6H3Me2*CHO,  b.  p.  219 — 220°/ 
738  mm.,  colourless,  pleasantly  odorous  liquid,  obtained  in  45%  yield 
from  bromo-j?-xylene  by  the  ester  method  at  -  60°,  yields  2  :5 -dimethyl- 
cinnamic  acid ,  m.  p.  128‘5°,  by  Claisen’s  method,  and  reacts  with 
acetone  to  form  2  : 5 -dimethylstyryl  methyl  ketone ,  C12H140,  b.  p. 
154 — 156°/15  mm.  ( azine ,  C24H28N2,  m.  p.  163°,  yellow  needles; 
semicar bazone,  C13Hl7ON3,  m.  p.  204°,  colourless  needles ;  dibromo- 
additive  compound,  C12H14OBr2,  m.  p.  128°,  colourless  leaflets).  It  is 
extremely  remarkable  that  the  nitration  of  2  :  5-dimethylbenzaldehyde 
by  potassium  nitrate  and  concentrated  sulphuric  acid  at  about  —  15° 
yields  Q-nitro-2  : 5-dimethylbenzaldehyde,  m.  p.  120°,  yellow  needles  or 
leaflets.  The  nitrated  aldehyde  forms  an  azine,  C18H1804N4,  m.  p. 
162°,  yellow  needles;  semicar  bazone,  m.  p.  183°,  colourless  needles, 
yields  tetramethylindigolin,  blue  needles,  by  treating  its  alcoholic 
solution  with  acetone  and  aqueous  sodium  hydroxide,  and  forms 
6- amino-2  : 5-dimethylbenzaldehyde,  m.  p.  52°,  amber  crystals,  by 
reduction  with  ferrous  sulphate  and  aqueous  ammonia. 

^-Bromobenzaldehyde,  obtained  from  /i-dibromobenzene  in  40%  yield 
by  the  ester  method  at  -  50°,  forms  a  phenylhydrazone,  m.  p.  112 — 113°, 
brownish-yellow  needles  ;  azine,  m.  p.  221°,  long,  yellowish-green  leaflets, 
and  acetal,  m.  p.  89 — 90°,  yellow  crystals. 

l-Bromo-2  : 5-dimethylbenzaldehyde,  m.  p.  63‘5°,  needles  or  leaflets, 
obtained  in  10%  yield  from  2  : 5-dibromo-^-xylene  at  —50°  by  the 
ester  method,  forms  an  azine,  m.  p.  219°,  green  needles,  and  oxime, 
m.  p.  113°,  colourless  needles. 

o-Ethoxybenzaldehyde,  obtained  in  30%  yield  from  o-bromophenetole 
by  the  ester  method  at  -  60°,  forms  an  azine,  m.  p.  136°,  yellow 
crystals,  and  semicarbazune,  m.  p.  219°,  long,  colourless  needles 


ORGANIC  CHEMISTRY. 


i.  985 


condenses  with  benzidine  to  form  di-o-ethoxybenzylidenebenzidine , 
xu.  p,  137 — 138°,  large  leaflets,  reacts  with  magnesium  phenyl  bromide 
to  form  ultimately  o -ethoxybenzhydrol,  m.  p.  75°,  stout,  colourless 
crystals,  and  yields  by  nitration  with  potassium  nitrate  and  con¬ 
centrated  sulphuric  acid  at  0°  nitro-o-etkoxybenzaldehyde,  m.  p.  69° 
( azine ,  m.  p.  284 — 285°,  yellow  leaflets ;  semicarbazone,  m.  p.  223°, 
pale  yellow  prisms ;  phenylhydrazone,  m.  p.  203 — 204°,  red  needles). 

p -Methylthiolbenzaldehyde,  C8H8OS,  m.  p.  78°,  yellow  leaflets, 
obtained  only  by  the  ethoxymethyleneaniline  method  from  p- iodo- 
phenyl  methyl  sulphide  in  about  60%  yield,  forms  an  azine ,  m.  p.  193°, 
yellow  leaflets;  semicarbazone,  m.  p.  213°,  colourless  needles;  phenyl 
hydrazone,  m.  p.  136°,  yellow  leaflets,  and  condensation  product, 
Ct5H15NS2,  m.  p.  145°,  with  jo-thioanisidine,  and  yields  p -methyl- 
thiolbenzoic  acid,  m.  p.  190°,  by  oxidation  with  potassium 
permanganate. 

p -Ethylthiolbenzaldehyde,  b.  p.  244 — 245°,  yellow  oil,  obtained  in  a 
similar  manner  from  ^-iodophenyl  ethyl  sulphide  in  32%  yield,  forms  an 
azine,  m.  p.  151 — '152°,  yellow  leaflets;  phenylhydrazone,  m.  p.  115°, 
colourless  leaflets;  semicarbazone,  m.  p.  193°,  colourless  needles,  and 
condensation  product,  C1irHigNS2,  m.  p.  114 — 115°,  yellow  leaflets,  with 
^o-thiophenetidine. 

a-Naphthaldehyde  is  obtained  from  a-bromonaphthalene  in  45 — 50% 
yield  by  the  ethoxymethyleneaniline  method  ;  it  forms  a  semicarbazone, 
m.  p.  221°,  colourless  needles,  and  condensation  product  with  benzidine, 
C34H24N2,  m.  p.  199°,  yellow  leaflets.  /3-Naphthaldehyde,  obtained  in 
40%  yield  in  a  similar  manner,  forms  an  azine,  m.  p.  232°,  yellow 
needles,  phenylhydrazone,  m.  p.  205 — 206°  (decomp.),  colourless  leaflets, 
semicarbazone,  m.  p.  245°,  colourless  needles,  and  f}-naphthylideneaniline , 
m.  p.  113°  ;  with  malonic  acid  and  alcoholic  ammonia  it  forms  fi-naph- 
thylacrylic  acid,  C^H^CHICH’CC^H,  m.  p.  203°,  colourless  needles, 
from  which  (3-naphthylpropionic  acid,  m.  p.  129 — 130°,  colourless 
leaflets,  is  obtained  by  reduction  with  sodium  amalgam. 

Bromothiophenaldehyde,  a  yellow  oil  with  the  odour  of  bitter 
almonds,  is  obtained  in  about  10%  yield  from  dibromothiophen  by  the 
ester  method  ;  it  forms  an  azine ,  m.  p.  157 — 158°,  yellow  needles, 
semicarbazone,  ra.  p.  200 — 201°,  colourless  leaflets,  and  phenylhydrazone, 
m.  p.  105°,  colourless  leaflets,  and  yields  the  acid,  m.  p.  139‘5°,  by 
oxidation. 

Bromothiophen  is  obtained  in  70%  yield  by  converting  dibromo¬ 
thiophen  into  magnesium  bromothiophen  bromide,  and  treating  this 
with  hydrochloric  acid  in  the  cold.  Thiophenaldehyde,  obtained  from 
it  in  15%  yield  by  the  ester  method  at  —20°,  forms  an  azine,  C10HsN2S2, 
m.  p.  154°,  long,  yellow  needles. 

^9-Nitrophenyl  mercaptan,  obtained  from  />-chloronitrobenzene  and 
potassium  hydrosulphide  in  boiling  alcohol,  is  converted  by  alcoholic 
sodium  methoxide  and  methyl  iodide  on  the  water-bath  into  p -nitro- 
phenyl  methyl  sulphide,  NOg'CgH^SMe,  m.  p.  72°,  long,  yellow  plates. 
By  reduction  with  tin  and  hydrochloric  acid  it  yields  p -aminophenyl 
methyl  sulphide,  b.  p.  272 — 273°,  which  forms  an  acetyl  derivative, 
m.  p.  130-5°,  colourless  needles,  and  benzoyl  derivative,  m.  p.  177 — 178°, 
leaflets,  and  is  converted  into  \i-bromophenyl  methyl  sulphide,  m.p.  38°, 
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and  p -iodophenyl  methyl  sulphide,  m.  p.  45°,  by  diazotisation  and  the 
usual  subsequent  treatment. 

Tp-Aminophenyl  ethyl  sulphide,  b.  p.  280 — 281°,  yellow  oil,  obtained 
from  p -nitrophenyl  ethyl  sulphide,  m.  p.  44°,  long,  yellow  needles,  forms 
an  acetyl  derivative  (thiophenacelin),  m.  p.  116 — 117°,  colourless  needles, 
and  is  converted  into  p -iodophenyl  ethyl  sulphide,  b.  p.  146 — 147°/ 
11  mm.,  by  the  usual  process.  C.  S. 

A  Colour  Reaction  of  Unsaturated  Ketones.  Gustave 
Reddelien  (j Ber.,  1912,  45,  2904 — 2908). — a/3-TJnsaturated  ketones 
dissolve  in  concentrated  sulphuric  acid  with  the  formation  of  intensely- 
coloured  solutions,  which  when  sufficiently  dilute  show  a  characteristic 
colour  change  on  the  addition  of  a  small  quantity  of  nitric  acid.  Other 
substances,  such  as  water,  hydrochloric  acid,  hydrobromic  acid,  bromine 
water,  hydrogen  peroxide,  or  phosphoric  acid,  do  not  cause  an  analogous 
change.  The  behaviour  of  nitric  acid  appears  to  be  independent  of  the 
concentration  (from  D  T5  to  1/10-iV),  and  the  colour  change  once 
effected  is  not  altered  by  further  gradual  addition  of  nitric  acid 
provided  a  rise  of  temperature  is  avoided.  The  phenomenon  seems 
to  depend  on  the  instantaneous  nitration  of  the  unsaturated  ketone  and 
the  feebler  halochromy  (compare  Pfeiffer,  Abstr.,  1910,  i,  852  ;  ibid., 
1911,  i,  788)  of  the  nitro-ketones  compared  with  the  ketones  themselves. 
The  ready  nitration  of  unsaturated  ketones  is  doubtless  connected 
with  the  ready  addition  of  nitric  acid  to  form  nitrates,  and  the 
quantitative  transformation  of  the  latter  into  the  corresponding 
nitro-compounds  on  solution  in  concentrated  sulphuric  acid. 

To  some  extent  this  reaction  is  also  shown  by  saturated  ketones, 
such  as  acetophenone  and  benzophenone.  In  these  cases,  however,  the 
substances  are  dissolved  by  concentrated  sulphuric  acid  with  the  pro¬ 
duction  of  solutions  so  feebly  coloured  that  a  colour  change  can 
scarcely  be  detected.  Readily  oxidisable  substances  also  show  the 
reaction,  but  the  colour  change  is  then  dependent  on  the  quantity 
of  nitric  acid  added.  Certain  readily  oxidisable  un«aturated  ketones 
(for  example,  pulegODe,  carvenone,  carvone)  also  show  this  reaction. 

In  practice,  a  trace  of  the  ketone  is  dissolved  in  concentrated 
sulphuric  acid  (10  c.c.)  and  the  solution  divided  into  two  parts.  To 
one  of  these,  a  drop  of  nitric  acid  (D  P4)  is  added.  To  the  other,  a 
drop  of  nitric  acid  (10%).  The  colorations  produced  must  be  similar. 
A  considerable  number  of  examples  are  cited. 

Distyryl  ketone  nitrate,  C17H140,  HN03,  was  obtained  in  orange- 
coloured  crystals,  m.  p.  48 — 49°,  by  the  addition  of  finely  powdered 
distyryl  ketone  to  nitric  acid  (D  T4)  at  50 — 55°.  When  preserved,  it 
gradually  lost  nitric  acid. 

Phenyl  styryl  ketone  nitrate,  CJ5H12OHNOg,  was  formed  as  a  reddish- 
yellow  oil  by  addition  of  the  ketone  to  nitric  acid  (D  1  4)  at  the  ordinary 
temperature. 

Styryl  methyl  ketone  nitrate  was  a  pale  yellow  oil,  which,  when  placed 
over  nitric  acid,  absorbed  nearly  an  additional  molecule  of  the  latter. 

Cinnamylideneacetophenone  nitrate,  Cl7H140,  HN03,  was  obtained  as 
a  dark  red,  viscous,  difficulty  decomposed  oil.  H.  W. 
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Supposed  Isomerism  in  the  Case  of  Methyl-A^cycfohexene- 
3-one.  Paul  Rabe  and  Ernest  Pollock  ( Ber .,  1912,  45,  2924 — 2927). 
— Knoevenagel  (Abstr.,  1897,  i,  606)  and  Rabe  and  Ebrensfcein 
(Abstr.,  1907,  i,  626)  have  stated  that  methyl-Ahcycfohexene-S-one 
exists  in  two  isomeric  forms,  one  of  which  is  readily,  the  other 
sparingly,  soluble  in  water.  Further  investigation  has  shown  that  this 
is  not  the  case.  Methyl- A1  -cyclohexene-3-one  is  miscible  with  water 
at  the  ordinary  temperature,  whilst  the  sparingly  soluble  isomeride 
consists  of  different  substances,  which  have  not  yet  been  fully 
investigated. 

Specimens  which  are  not  completely  soluble  in  water  (previously 
termed  /3-methylc?/c7c>hexenone)  can  only  be  obtained  by  treatment  of  the 
oily  ethyl  methylene bisacetoacetate  with  10%  sulphuric  acid.  By 
systematic  fractional  solution  of  the  sparingly  soluble  portion  in  water, 
a  small  quantity  of  an  oil,  b.  p.  198 — •210°/750  mm.,  was  obtained, 
analysis  of  which  showed  it  to  contain  an  excess  of  6%  of  carbon  and 
1%  of  hydrogen  above  that  required  for  methyl-A1-cyc?ohexene-3-one. 

For  the  preparation  of  the  latter  substance  in  a  pure  state,  the 
authors  now  recommend  the  decomposition  of  methylcycfohexanolone- 
dicarboxylic  esters  by  potassium  hydroxide  instead  of  by  sulphuric 
acid  ( loc .  cit.).  The  following  physical  constants  are  given  for  the 
ketone  (Roy,  Diss.,  Jena,  1910) :  m.  p.  ca  -  21°,  w*  1-49475,  n^a  1-49005, 
Wh/3  1*50522,  Bg?  1-51465;  rf°  0-01763  ;  dielectric  constant,  K  24  32  ; 
electrical  conductivity  of  the  pure  substance,  £c20  2"321xl0~7;  mol. 
heat  of  combustion,  942-8  Cal.  at  constant  volume,  944-0  Cal.  at 
constant  pressure. 

Aqueous  ferric  chloride  solution  oxidises  the  ketone  to  ra-cresol, 
whilst  reduction  by  hydrogen  in  the  presence  of  palladium  yields 
methylcyc/ohexanone.  The  previous  observations  (loc.  cit.)  concerning 
the  sodium  salt  of  the  ketone  are  withdrawn.  H.  W. 

Some  Derivatives  of  3 : 4  -  Dimethoxypropiophenone. 
Ermanno  Martegiani  (Gazzetta,  1912,42,  ii,  346 — 350.  Compare  Bar- 
gellini  and  Martegiani,  Abstr.,  1911,  i,  854). — 3  :  4-Dimethoxypro- 
piophenone  (identical  with  that  of  Hell  and  Portmann,  Abstr.,  1895, 
i,  657)  is  obtained  from  propionyl  chloride  and  veratrole  in  the 
presence  of  aluminium  chloride.  Another  substance,  probably  pro- 
pionylguaiacol,  may  be  formed  also.  The  oxime ,  C11H1503N,  crystal¬ 
lises  in  small,  colourless,  prismatic  needles,  m.  p.  63 — 65°.  The  semi- 
carbuzone,  C12H1703N3,  forms  colourless  needles,  m.  p.  190 — 192°.  The 
phenylhydrazone,  m.  p.  108 — 110°,  is  a  yellow,  crystalline  powder, 
which  rapidly  alters  even  in  dry  air. 

The  monoxime ,  C6H3(OMe)2’CO-CMe!NOH  (prepared  with  amyl 
nitrite),  forms  colourless  needles,  m.  p.  161 — 162°.  From  it  the 
diketone  could  not  be  obtained.  The  substance  yields  veratric  acid 
when  boiled  with  an  excess  of  amyl  nitrite.  The  dioxime  is  identical 
with  the  /3-dioxime  which  Malagnini  obtained  from  diisonitrosomethyl- 
fsoeugenol  peroxide  (Abstr.,  1895,  i,  35).  The  oximephenylhydrazone, 
Cl7H1903N3,  crystallises  in  woolly  needles,  and  has  m.  p.  209°.  It 
dissolves  in  sulphuric  acid,  giving  a  yellowish-green  coloration. 

R.  V.  S. 


i.  988 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Replacement  of  Oxygen  in  Ketones  and  Aldehydes  by 
Hydrogen.  Ludwig  Wolff  (Annalen,  1912,  394,  86 — 108). — The 
semicarbazones  of  certain  ketones  are  converted  by  aqueous  sodium 
hydroxide  at  150°  into  the  hydrocarbons  corresponding  with  the 
ketones,  hydrazones  being  formed  as  intermediate  products.  Some 
hydrazones,  therefore,  are  converted  into  hydrocarbons  in  a  similar 
manner  ;  others  yield  azines.  When  heated  with  an  absolute  alcoholic 
solution  of  sodium  ethoxide,  the  hydrazones  and  semicarbazones  of  all 
aliphatic,  aromatic,  and  cyclic  ketones  and  aldehydes,  and  of  ketonic 
acids  are  converted  into  hydrocarbons  corresponding  with  the  parent 
carbonyl  compound,  in  75 — 90%  yield.  The  course  of  the  reaction  is 
represented  by  the  scheme  : 

>c:n-nh*co-nh2  — v  >c:n-nh2  >ch2+n2. 

The  amount  of  sodium  ethoxide  which  apparently  acts  catalytically  is 
of  little  importance.  For  the  decomposition  of  semicarbazones, 
96 — 98%  alcohol  can  be  employed.  The  temperature  at  which  the 
decomposition  is  effected  varies  within  wide  limits.  Generally,  heat¬ 
ing  at  160°  for  six  to  eight  hours  is  sufficient ;  the  hydrazones 
of  cyclic  ketones  require  a  higher  temperature  (up  to  200°)  or  more 
prolonged  heating.  Similar  decompositions  have  not  been  observed 
with  phenylhydrazones. 

[With  Gerhard  Welland.] — Benzophenonesemicarbazone  or  hydr- 
azone  and  7%  aqueous  alcoholic  sodium  hydroxide  yield  diphenyl- 
methane  at  150 — 160°.  Acetophenonehydrazone  or  semicarbazone 
and  alcoholic  sodium  ethoxide  at  180°  yield  ethylbenzene.  By  similar 
means  p-aminoacetophenonehydrazone  yields  ^-aminoothyl benzene, 
dibenzyl  ketone  hydrazone  yields  -dibenzylmethane,  and  the  hydrazone 
of  Michler’s  ketone  yields  yj-dimethylaminodiphenylmethane. 

[With  E.  Thielepape.] — Hexane  is  obtained  from  the  hydrazone  or 
semicarbazone  of  methyl  butyl  ketone,  menthane  from  menthone- 
hydrazone,  and  camphane  from  camphorhydrazone. 

[With  E.  Nolte.] — Fenchone  and  hydrazine  hydrate  at  210°  yield 
fenchonazine,  C20H32N2,  m.  p.  106 — 107°,  and  fenchonehydrazone , 
G10HlgN2,  m.  p.  56 — 57°,  b.  p.  230 — 231°  (decomp.),  [a]D  46‘4°,  in  11% 
alcoholic  solution ;  the  latter  is  converted  quantitatively  by  alcoholic 
sodium  ethoxide  at  180°  in  twenty  hours  into  ftnchane,  C10Hlg,  b.  p. 
149°,  Df  0-8316,  1-4462,  [«]D  -  18-11°  in  alcohol. 

[With  Hans  Mayen.] — Ethyl  lsevulate  and  hydrazine  hydrate  yield 
hydrated  3-methyl-6-pyridazinone  (Curtius’s  Isevulic  acid  hydrazide), 
C5H80N2,H20,  m.  p.  82 — 83°.  The  anhydrous  substance  has  m.  p. 
104 — 105°  (not  94°  as  given  by  Curtius),  b.  p.  267°.  The  hydrated 
compound  and  alcoholic  sodium  ethoxide  at  170 — 180°  yield  valeric 
acid. 

An isaldehy desemicar bazone  yields  anisazine  and  a  little  p- tolyl 
methyl  ether  by  heating  with  alcoholic  sodium  hydroxide  at  160°  ;  the 
latter  is  obtained  in  larger  yield  by  using  alcoholic  sodium  ethoxide  at 
170°.  By  similar  methods  vanillinsemicarbazone  yields  the  azine  and 
3-methoxy-p-cresol.  Furfural  hydrazone ,  b.  p.  105 — 110°/12  mm.,  and 
hot  alcoholic  sodium  ethoxide  yield  2-methylfuran,  b.  p.  62 -5 — 63°/ 
746  mm.,  D21  0-912. 

[With  E.  Thielepape.] — By  heating  with  hydrazine  hydrate, 
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citronellal  yields  citronellalazine,  b.  p.  209 — 213°/15  mm,,  and 
citronellalhydrazone,  C20H36N2,  b.  p.  125 — 140°/ 15  mm.  The  latter, 
which  is  better  obtained  from  hydrazine  hydrate  at  160°,  reacts  with 
alcoholic  sodium  ethoxide  at  170°  to  form  citronellol  and  fi£-dimethyl- 
l \a-octene ,  CH2!CMe*[CH2]3‘CHMeEt  (assuming  that  a  shifting  of  the 
double  linking  does  not  occur),  b.  p.  162°,  Df  0-7558,  T4303, 

[a]o  9  27°  in  alcoholic  solution. 

[With  H.  Mayen.] — By  heating  with  alcoholic  sodium  ethoxide  at 
165°  for  twenty  hours,  benzaldehydephenylhydrazone  yields  ammonia, 
aniline,  benzoic  acid,  and  a  little  acetic  acid.  At  210°,  ethylaniline  is 
also  formed.  When  the  phenylhydrazone  is  gently  boiled  for  half  an 
hour,  it  decomposes  into  ammonia,  stilbene,  aniline,  benzaldehyde,  and 
benzonitrile.  In  a  similar  manner,  furfuralphenylhydrazone  and 
alcoholic  sodium  ethoxide  yield  ammonia,  aniline,  and  pyromucic  acid  ; 
benzophenonephenylhydrazone  yields  ammonia,  aniline,  ethylaniline, 
diphenylcarbinol,  acetic  acid,  and  tetraphenylethane,  and  acetophenone- 
phenylhydrazone  yields  ammonia,  aniline,  phenylmethylcarbinol,  acetic 
acid,  and  2-phenylindole,  the  last  in  40%  yield.  C.  S. 

Dibenzylideneacetone  [Distyryl  Ketone]  and  Triphenyl- 
methane.  VIII.  So-called  Keto-haloids  of  Unsaturated 
Ketones  and  their  Transformation  Products.  Fritz  Straus 
( Annalen ,  1912,  393,  235 — 337.  Compare  Abstr.,  1910,  i,  563,  565). — 
The  author  has  found  that  the  keto-chlorides  of  unsaturated  ketones 
undergo  an  apparently  simple  and  smooth  substitutive  change,  namely 
the  replacement  of  the  halogen  by  a  methoxy-group,  yielding  products 
which  can  have  been  formed  only  by  a  complicated  re-distribution  of 
the  double  linkings.  All  previous  conclusions  based  on  processes  of 
substitution  therefore  become  uncertain.  The  mutual  relations 
between  keto-chlorides  and  their  transformation  products  must  be 
tested  by  reactions  in  which  it  is  certain  that  the  first  step  is  addition 
at  a  double  linking. 

Dichlorodistyrylmethane,  obtained  by  the  action  of  phosphorus 
pentachloride  (Abstr.,  1906,  i,  859)  or  of  oxalyl  chloride  (Staudinger, 
Abstr.,  1909,  i,  905)  on  distyryl  ketone,  is  reconverted  into  the  ketone 
by  hydrolysis.  Both  reactions  are  processes  of  substitution  in  an 
unsaturated  ketone ;  therefore,  the  constitution  of  the  keto-chloride  is 
not  safely  established  by  them.  By  treating  the  keto-chloride  in 
carbon  tetrachloride  at  -15°  to  —10°  with  9 — 10%  ozone  and 
decomposing  the  resulting  ozonide  with  water,  the  author  has  obtained 
benzaldehyde,  benzoic  acid,  a-chlorophenylacetaldehyde  (isolated  as  its 
hydrolysed  derivative,  benzoylcarbinol),  and  a-chlorophenylacetic  acid 
(isolated  as  a-methoxyphenylacetie  acid).  Consequently  the  keto- 
chloride  of  distyryl  ketone  is  not  dichlorodistyrylmethane  as  hitherto 
supposed,  but  ye-dichloro-ae-diphenyl-Aay-pentadiene, 
CHPhiCH-CClICH-CHPhCl. 

By  similar  fissive  decomposition,  the  ozonide  of  the  keto-chloride  of 
phenylstyryl  ketone  yields  benzoic  acid,  a-chlorophenylacetic  acid, 
benzaldehyde,  mandelic  acid,  benzoylcarbinol,  and  benzoyl  chloride ; 
the  ozonide  of  the  keto-chloride  of  cinnamylideneacetophenone  yields 
the  same  products.  The  keto-chlorides  of  phenyl  styryl  ketone  and. 
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cinnamylideneacetophenone  therefore  have  the  constitutions 
CHPhCl-CHICPhCl 

and  CHPhCl’CHICH'CHICPhCl  respectively.  Also  the  keto-chloride 
of  dicinnamylideneacetone  has  the  constitution, 

CHPhCl-CH:CH-CH:CCl-CH:CH*CH:CHPh, 
containing  a  system  of  four  conjugated  double  linkings.  (In  the 
fissive  decomposition  of  the  preceeding  ozonides,  glyoxal  [isolated  as 
the  jo-nitrophenylosazone]  is  always  obtained,  being  formed  probably 
by  the  rupture  of  a  benzene  nucleus,  and  oxalic  acid  is  produced  when 
the  keto-chloride  contains  a  system  of  conjugated  ethylenic  linkings.) 
Cinnamylidene  dichloride  has  the  customary  constitution 
CHPh:CH*OHCl2 

because  the  decomposition  of  its  ozonide  by  water  results  in  the 
formation  of  benzoic  acid  and  benzaldehyde,  dichloroacetic  acid  and 
dichloroacetaldehyde,  and  glyoxal. 

In  view  of  the  large  number  of  additive  compounds  of  metallic 
chlorides  and  carbonyl  compounds  now  known,  the  author  is  of 
opinion  that  the  initial  reaction  between  an  aldehyde  or  ketone  and 
phosphorus  pentachloride  is  the  formation  of  a  complex, 

Ripcro  .  .  .  PC15, 

which  subsequently  changes  to  RRdCCl'OPCh,  and  finally  to 

RlPCClg  +  POCI3. 

Similar  schemes  are  advanced  to  explain  the  conversion  of  acids  and 
their  esters  or  their  amides  into  acid  chlorides  or  iminochlorides 
respectively  by  phosphorus  pentachloride.  In  the  cases  of  the 
preceding  unsaturated  ketones  containing  conjugated  double  linkings, 
the  primary  additive  compound  containing  the  group 

•ch:ch*c:o  . . .  pci5 

or  •CH.’CH’CHICH’CIO  .  .  .  PCI5  changes,  by  a  transference  of 
chlorine  to  the  other  extremity  of  the  conjugated  system,  to  a 

substance  containing  •CHC1*CH^C,0P014  or 

•chci-ch:ch-ch:u-opci4, 

from  which  the  final  product  is  obtained  by  the  elimination  of 
phosphoryl  chloride.  The  formation  of  the  same  (so-called)  keto- 
chlorides  from  the  preceeding  unsaturated  ketones  and  oxalyl  chloride 
can  be  explained  in  a  similar  manner  by  assuming  that  the  acid 
chloride  is  first  attached  to  the  carbonyl  oxygen  atom  of  the  ketone  by 
means  of  its  residual  affinity,  the  resulting  additive  compound  then 
undergoing  changes  analogous  to  those  given  above.  With  the 
former  view  of  the  constitution  of  keto-chlorides,  one  difficulty  in 
explaining  the  replacement  of  the  halogen  lies  in  the  fact  that,  although 
both  chlorine  atoms  are  similarly  bound,  only  one  enters  into 
substitutive  reactions.  Another  difficulty  arises  in  connexion  with 
the  varying  additive  activity  of  the  ethylenic  linkings;  the  keto- 
chloride  of  distyryl  ketone  contains,  according  to  the  old  formulation, 
two  exactly  similar  double  linkings,  yet  the  substance  reacts  additively 
only  with  one  molecule  of  bromine.  These  difficulties  disappear  with 
the  acceptance  of  the  constitution  of  keto-chlorides  now  advanced. 
(The  name  keto-chloride  is  retained  for  brevity.) 
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Keto-chlorides  react  rapidly  with  water  or  methyl  alcohol,  one 
chlorine  atom  being  replaced  by  the  hydroxyl  or  methoxy-group  with 
the  formation  of  the  (so-called)  chlorocarbinols  or  their  methyl  ethers ; 
from  these  the  keto-chlorides  are  regenerated  by  hydrochloric  acid. 
Hitherto  these  reactions  have  been  regarded  as  a  simple  direct  replace¬ 
ment  of  chlorine  by  hydroxyl  or  methoxyl,  and  vice  versa, 

h2o 

CCl2(CH:CHPh)2  OH-CCl(CH:CHPh)2. 

HOI 

However,  by  oxidising  the  methyl  ethers  of  the  preceding  keto- 
chlorides  (of  distyryl  ketone,  cinnamylideneacetophenone,  dicinnamyl- 
ideneacetone)  in  acetone  by  potassium  permanganate  at  15—20°  a 
constant  product  of  the  oxidation  is  a-methoxyphenylacetic  acid. 
Consequently  they  all  contain  the  group  OMe*CHPh*CHIC,  and  the 
keto-chlorides  themselves,  therefore,  have  the  new  constitutions  given 
above.  The  same  result  is  attained  by  reducing  the  chlorocarbinols 
by  a  modification  of  Skita’s  process.  Thus  the  chlorocarbinol  of 
distyryl  ketone  in  aqueous  alcohol  containing  sodium  methoxide,  gum, 
and  palladous  chloride  is  reduced  by  hydrogen  at  1*5  atmospheres 
to  ae-diphenylpenlan- a-ol,  CH2Ph*[CH2]s‘CHPh*OH,  b.  p. 
200 — 204°/20  mm.,  which  yields  ae-diphenylpentan-a-one,  m.  p. 
44 — 45°,  by  oxidation  in  acetic  acid  by  potassium  dichromate  and 
sulphuric  acid.  This  ketone,  which  has  also  been  obtained  by  reducing 
cinnamylideneacetophenone  in  acetone  by  hydrogen  and  colloidal 
palladium  in  the  presence  of  gum,  has  been  obtained  in  two  modifica¬ 
tions  ;  the  stable  form  has  m.  p.  45 — 45’2°,  and  forms  an  oxime, 
m.  p.  79 — 80‘2°,  whilst  the  labile  form  (only  certainly  isolated  once) 
has  m.  p.  24-5 — 25'2°,  and  forms  an  oxime,  m.  p.  65‘5 — 67°  (compare 
Borsche,  this  vol.,  i,  194).  The  keto- chloride  of  cinnamylideneaceto¬ 
phenone  (i a.€-dichloi’0-a.€-diphenyl-&Ps-pentadiene ), 

CHPhCl-CH:CH-CH:CPhCl, 

m.  p.  55 — 56°,  forms  a  dark  violet,  crystalline  stannichloride,  dissolves 
in  liquid  sulphur  dioxide  with  an  intense  violet  colour,  reacts  with 
water  and  with  methyl  alcohol  to  form  an  oily  chlorocarbinol, 
OH’CHPh’CHICH'CHICPhCl,  and  the  corresponding  methyl  ether 
respectively,  the  latter  being  reconverted  into  the  keto-chloride  by 
hydrogen  chloride. 

It  follows  from  the  preceding  results  that  the  keto-chlorides  and 
their  chlorocarbinols  and  chloromethyl  ethers  are  similarly  constituted, 
and  that  their  conversions  into  one  another  are  cases  of  simple 
substitution. 

Distyryl  ketone  can  be  converted  into  cinnamylideneacetophenone 
by  the  following  series  of  reactions.  The  ketone  is  converted  suc¬ 
cessively  into  its  keto-chloride  and  the  methyl  ether  of  the  corre¬ 
sponding  chlorocarbinol,  OMe’CHPh'CHICCl’CHIOHPh.  By  boiling 
the  last  substance  with  2%  sodium  methoxide  in  methyl  alcohol  for 
fifty  to  sixty  hours,  it  is  converted  into  the  acetal  of  cinnamylidene¬ 
acetophenone,  CPh(OMe)2*CHIOH,CHICHPh,  m.  p.  60 — BO’S0,  b.  p. 
216 — 218°/18 — 20  mm.,  from  which  cinnamylideneacetophenone  is 
obtained  by  the  addition  of  a  little  concentrated  sulphuric  acid  to  its 
methyl  alcoholic  solution.  The  same  acetal  is  obtained  from  the  keto- 
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chloride  of  cinnamylideneacetophenone  by  a  similar  series  of  reactions. 
The  positions  of  the  methoxy -groups  are  not  indubitably  proved  by 
the  oxidation  of  the  acetal  to  phhnylglyoxylic  acid  by  potassium  per¬ 
manganate  in  acetone.  The  proof  is  furnished,  however,  by  treating 
the  acetal  in  methyl  alcohol  containing  5%  sodium  methoxide,  gum, 
and  palladous  chloride  with  hydrogen  under  a  pressure  of  1*5 
atmospheres,  whereby  the  acetal ,  CPh(OMe)2*[CH2]3,CH2Ph,  b.  p. 
194 — 197°/20  mm.,  of  ac-diphenylpentan-a-one  is  produced,  from  which 
the  diphenylpentanone,  m.  p.  44-5 — 45°,  is  obtained  by  hydrolysis. 

In  a  similar  manner  di-p-chlorodistyryl  ketone  is  converted  into 
di- p  chlorocinnamylideneaceiophenone, 

c6h4ci-co-ch:ch-ch:ch-c6h4ci, 

m.  p.  162 — 162-5°,  broad,  yellow  needles,  which  is  also  produced  from 
p  chlorocinnamaldehyde,  m.  p.  62  —  62'5°,  b.  p.  155 — 156°/14  mm.,  and 
jo-chloroacetophenone.  The  acetal, 

C6H4Cl-C(OMe)2-CH:CH-CH:CH-C6H4Cl, 
b.  p.  about  198°/0  mm.,  cannot  be  conveniently  purified.  Also, 
dicinnamylideneacetophenone  has  been  converted  into  ai-diphenyl -A^- 
nonaletrene-a-one,  COPh’CH!CH*CHICH*CHICH*CHICHPh,  m.  p. 
126 — 126-5°,  golden-yellow  needles,  which  dissolves  in  concentrated 
sulphuric  acid  with  a  reddish-violet  colour  changing  to  brownish- 
violet,  and  forms  an  acetal,  m.  p.  115‘5 — 116-5°. 

With  the  object  of  obtaining  a  general  method  of  preparing  the  non- 
halogenated,  unsaturated  alcohols  corresponding  with  the  preceding 
keto-chlorides  and  chlorocarbinols,  di-/?-chlorostyryl  ketone  has  been 
converted  successively  into  the  following  substances,  the  constitutions 
of  most  of  which  have  been  controlled  by  an  examination  of  their 
products  of  oxidation.  Di-^-chlorostyryl  ketone  is  converted  through 
the  ketochloride  into  the  methyl  ether, 

C6H4Cl-CH(OMe)-CH:CCl-CH:CH-C6H4Cl. 

The  latter  is  reduced  by  zinc  dust  and  glacial  acetic  acid  on  the  water- 
bath  to  y-chloro-a€-di-p-chlorophenyl-&.Ps-pentadiene, 

c6h4ci-ch2-ch:cc1'Ch:ch-c6h4ci, 

m.  p.  103 — 104°,  colourless  prisms  or  leaflets,  which  yields  p-chloro- 
benzaldehyde,  ^-chlorobenzoic  acid,  and  j9-chlorophenylacetic  acid  by 
oxidation  in  acetone  by  potassium  permanganate,  and  is  converted 
into  a-methoxy-ae-di-p-chlorophenyl-Afi-pentadiene, 

C6H4Cl-CH(OMe)-CH:CH-CH:CH-C6H4Cl, 
m.  p.  79 — 79*5°,  by  boiling  0-5%  methyl  alcoholic  sodium  methoxide. 
The  methoxy-compound  dissolves  in  concentrated  sulphuric  acid  with 
a  reddish-blue  colour  and  crimson  fluorescence,  which  changes  to 
yellowish-green  and  brownish-red  fluorescence,  and  is  oxidised  in 
acetone  by  potassium  permanganate  to  j9-chlorobenzoie  acid  and 
a-methoxy-^-chlorophenylacetic  acid,  C6H4Cl*CH(0Me)'C02H,  m.  p. 
85 — 86°.  The  latter  acid  has  been  prepared  by  converting  ^-chloro- 
mandelic  acid  into  a-p -dichlorophenylacetyl  chloride,  C6H4C1'CHC1*C0C1, 
b.  p.  129 — 132°/20  mm.,  by  phosphorus  pentachloride,  and  converting 
the  latter  into  the  required  acid  by  boiling  methyl  alcoholic  sodium 
methoxide  and  subsequent  hydrolysis. 

When  a  benzene  solution  of  y-chloro-ae-di-p-chlorophenyI-APs-penta- 
diene  is  treated  with  sodium  methoxide  in  the  cold  for  twenty-four 
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hours  and  is  occasionally  warmed  to  45 — 50°,  a-mebhoxy-ae-di-p-chloro- 
phenyl-A^-pentadiene  is  obtained,  together  with  an  isomeride,  probably 
06H4Cl*CH:0H*CH(0Me)*GH:CH*C6H4Cl,  m.  p.  108—108-5°,  white 
leaflets. 

y-Chloro-a€-di-p-chlorophenyl-A^5-pentadiene  in  boiling  aqueous 
acetone  is  converted  by  4%  sodium  hydroxide  into  ae-di-'p-chlorophenyl- 
&Ps-pentadien-a-ol,  C6H4CPCH(0H)-CH:CH-CH:CH*C6H4C1,  m.  p. 
Ill — 112°,  stout,  white  prisms,  which  yields  the  methyl  ether,  m.  p. 
79 — 79 ‘5°,  by  treatment  with  boiling  methyl  alcohol  containing  two 
drops  of  concentrated  hydrochloric  acid.  By  treating  this  methyl 
ether  or  the  isomeride,  m.  p.  108 — 108-5°,  with  phosphorus  penta- 
chloride  in  benzene,  or  the  di-p-ehlorophenylpentadienol  itself  in 
benzene  with  hydrogen  chloride  and  calcium  chloride,  a-chloro-ae-di- 
^-chlorophenyl-^-pentadiene,  C6H4C1*CHC1‘CHICH*CHICH*C6H4C1, 
m.  p.  88 — 89°,  yellow,  round  crystals,  is  obtained.  This  substance 
forms  a  dark-coloured  stannichloride  and  mercurichloride , 

Cl7H13Cl3,3HgCl2, 

regenerates  the  pentadienol  or  its  methyl  ether  by  treatment  with 
water  or  methyl  alcohol,  and  forms  an  ozonide,  by  the  decomposition  of 
which  by  water,  ^-chlorobenzoic  acid,  jo-chlorobenzaldehyde,  a-£>-dichloro- 
phenylacetic  acid  (isolated  as  js-chloromandelic  acid),  and  a-/)-dichloro- 
phenylacetaldehyde  (isolated  as  />-chlorobenzoylcarbinol)  are  produced. 
y-Chlorobenzoylcarbinol,  C6H4Cl-CO*CH2-OH,  m.  p.  122—123°,  with 
sublimation,  is  obtained  by  boiling  jt>-chloro-a>-bromoacetophenone  with 
acetic  acid  and  sodium  acetate,  and  hydrolysing  the  resulting  acetate, 
m.  p.  65-5 — 66-5°,  b.  p.  174 — 175°/20  mm.,  broad  leaflets,  by  boiling 
water  and  barium  carbonate.  By  reduction  with  zinc  dust  and  boiling 
glacial  acetic  acid,  a-methoxy-ac-di-^-chlorophenyl-A^-pentadiene  yields 
at-di-^-chlorophenyl-^-pentadiene, 

c6b4ci-ch2-ch:ch-ch:ch-c6h4ci, 

m.  p.  67 — 68°,  broad  needles,  which  does  not  react  smoothly  with 
bromine  •  the  hydrogen  atoms  of  the  methylene  group  are  not  reactive, 
since  the  substance  does  not  condense  with  diazobenzenesulphonic 
acid,  and  produces  only  a  brown  coloration  with  alcoholic  potassium 
hydroxide  and  fit-dinitrobenzene  (under  these  conditions,  fluorene 
produces  an  intense  reddish-violet  coloration). 

The  chlorobromides  of  the  preceding  unsaturated  ketones,  obtained 
by  the  action  of  hydrogen  bromide  on  the  chlorocarbinols  (Abstr., 
1910,  i,  119,  565),  are,  in  accordance  with  the  views  developed  above, 
formulated  as,  for  example,  CPhCliCH'CHBrPh.  The  fact  previously 
noted  that  the  chlorobromides  yield  a  mixture  of  the  halogen  hydrides 
and  of  the  halogenated  earbinols  or  their  methyl  ethers  by  treatment 
with  water  or  methyl  alcohol  is  explained  by  assuming  that  the 
chlorobromides  are  tautomeric  : 

OPhClICH-CHPhBr  CHPhCl-CHICPhBr, 
although  this  explanation  is  attended  by  certain  difficulties  which  have 
not  been  overcome. 

[With  W.  Heitz.] — The  formation  of  arylimines  by  the  interaction 
of  primary  aromatic  amines  and  the  keto-chlorides  of  unsaturated 
ketones  (Straus  and  Ackermann,  Abstr.,  1S10,  i,  241),  which  is 
directly  explicable  with  the  old  formulation  of  the  latter,  must,  in 
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view  of  their  new  constitutions,  be  regarded  as  the  result  of  the  follow¬ 
ing  changes  :  CRCKCH-CHRCl  ~ >  CRCKCH-CHR-NHR'  '  — > 
CHRCl-CHg-CRINR'  CHRICH-CRINR'.  Thus  the  keto-chloride 
of  jt?-chlorophenyl  p-chlorostyryl  ketone, 

c6h4ci-chci-ch:cci*c6h4ci, 

and  p  anisidine  (3  mols.)  in  benzene  yield,  after  keeping  for  forty-five 
hours  in  darkness,  \>-anisylimino-\s-chlorophenyl'p-chlorostyrylmethane, 
C6H4C1*CH: CH*C(CgH4Cl): N * C6H4*  OMe,  m.  p.  173-5°,  yellow  crystals 
(a  colourless  isomeride  has  not  been  det  ected  ;  compare  Straus  and 
Ackermann),  which  forms  a  hydrochloride,  C22Hl7ONCl2,HCl,  m.  p. 
166°  (decomp.),  yellow  flocks,  and  a  picrate,  m.  p.  151 — 151-5° 
(decomp.),  reddish-yellow  needles,  yields  p-anisidine  and  p-chlorophenyl 
jD-chlorostyryl  ketone  by  treatment  with  acetic  and  concentrated  hydro¬ 
chloric  acids,  and  forms  an  additive  compound, 

C6H4Cl-C(:N-C6H4-OMe)-CH./CH(C6H4Cl)-NH-CcH4-OMe, 
m.  p.  122-5°,  colourless  leaflets,  with  ju-anisidine  in  boiling  benzene. 
A  similar  compound, 

C6H4Cl-C(:N-C6H4Me)-CH2*CH(C6H4Cl)-NH-C6H4Me, 
m.  p.  124-5- — 125"5°,  glistening  leaflets,  is  obtained  from  p-toluidine 
and  Straus  and  Ackermann’s  yellow  p-tolylimino-p-chlorophenyl- 
jo-chlorostyrylmethane  (not  from  the  colourless  isomeride)  in  boiling 
benzene.  In  boiling  benzene,  jo-toluidine  and  jo-anisylimino-p-chloro- 
phenyl-p-chlorostyrylmethane  or  jo-anisidine  and  yellow  p-tolylimino- 
p-chlorophenyl-p-chlorostyrylmethane  yield  the  same  additive  cimpound, 
O8H4Cl*C(:N-C6H4-OMe)-CH2-CH(C0H4Cl)-NH-C6H4Me  or 

C6H4Cl-C(:R-C6H4Me)-CH2-CH(U6H4Cl)-NH-CeH4-OMe, 
m.  p.  127 — 128°,  glistening  leaflets.  C.  S. 

Studies  in  the  cycfoPentadiene  Series.  I.  5-Nitro-2 : 3- 
diacetylcyc/opentadiene.  William  J.  Hale  ( J .  Amer.  Chem.  Soc., 
1912,  34,  1580 — 1590). — It  has  already  been  shown  (this  vol.,  i,  566) 
that  acetonylacetone  condenses  with  niti  omalonaldehyde  in  presence 
of  sodium  hydroxide  to  form  5-nitro-2  :  3-diacetylcycfopentadiene, 
N02-C5H3Ac2.  An  account  is  now  given  of  the  sodium,  potassium, 
and  barium  salts  and  certain  derivatives  of  this  compound.  The 
oxime,  m.  p.  155°  (decomp.),  crystallises  in  lustrous,  orange-yellow 
leaflets.  The  dioxime  could  not  be  obtained.  The  anil,  m.  p. 
166-5°,  forms  clusters  of  yellow  needles.  The  phenylhydrazone, 
m.  p.  175 — 180°  (decomp.),  crystallises  in  slender,  yellow  needles,  and 
the  hydrazone,  m.  p,  185 — 190°  (decomp.),  forms  small  nodules. 

By  the  action  of  benzaldehyde  (4  mols.)  on  the  sodium  salt  of 
5-nitro-2  :  3-diacetyJq/c/opentadiene  (1  mol.)  in  presence  of  excess  of 
sodium  hydroxide,  the  sodium  salt  of  5-nitro-2  : 3-dicinnamoy!c?/c?o- 
pentadiene  is  produced,  which  is  converted  by  acetic  acid  into  b-nitro- 
2  :  3-dicinnamoyleyclopentadiene,  N02'C5H3(C0*CH.'CHPh)2,  m.  p. 
253- — 255°  (decomp.),  which  forms  small,  orange-yellow  needles. 

When  5-nitro-2  :  3-diacetylc?/cfopentadiene  (1  mol.)  is  oxidised  with 
potassium  permanganate  in  presence  of  excess  of  potassium  hydroxide, 
there  are  formed  as  potassium  salts,  acetic  acid  (2  mols.),  oxalic  acid 
(1  mol.),  and  carbonic  acid  (3  mols.).  It  is  shown  that  this  result 
affords  good  evidence  of  the  structure  of  the  cycfopentadiene.  The 
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compound  does  not  combine  with  bromine,  hydrogen  bromide,  or 
hydrogen  iodide.  E.  G. 


Some  Derivatives  of  Acetophenoneacetone.  Cesare  Fjnzi 
( Gazzetta ,  1912,  42,  ii,  356 — 363). — The  author  has  established  the 
constitution  of  the  monoxime  of  this  substance  (Paal,  Abstr.,  1884, 
i,  599),  for  when  treated  with  benzenesulphonyl  chloride  (compare 
Werner  and  Piguet,  Abstr.,  1905,  i,  66)  it  yields  carbylamine  and  a 
substance,  Cl7Hl704NS,  which  crystallises  in  colourless  needles,  m.  p. 
74°.  This  substance  yields  phenylcarbylamine  when  boiled  with 
alcoholic  potassium  hydroxide,  and  the  residue  gives  phenol  when 
fused  with  alkali.  In  consequence  of  these  reactions,  the  author 


.  ,  ,  ,  SOoPh-O C  •CH9*CH2,COMe  ^  .  .  . 

ascribes  to  it  the  formula  ™  -U  j  the  original 

PhN  ° 

,  p  ,  .  .  Ph-C-CH2*CH2-COMe 

oxime  being  therefore  the  etsoxime,  __  1 1 
6  HON 


Acetophenoneacetonemonosemicarbazone,  C12H1502Ng,  has  m.  p.  191°. 
In  some  preparations  of  the  semicarbazone,  another  substance ,  m.  p. 
255 — 256°,  was  obtained.  Acetic  acid  appears  to  convert  the 
semicarbazone  into  a  substance  of  the  same  composition,  but  of 
m.  p.  210°.  R.  V.  S. 


Dioximes  of  Benzil.  W.  E.  Garner  ( Chern .  News,  1912,  100, 
202). — The  usual  method  of  formulation  of  the  three  dioximes  of 
benzil  does  not  readily  account  for  the  fact  that  the  y-oxime  loses 
water  more  readily  than  the  a-oxime  with  formation  of  diphenylfurazau, 
but  it  is  shown  that  if  the  two  hydroxyl  groups  lie  outside  the  plane  of 
the  remainder  of  the  molecule  these  difficulties  are  removed.  G.  S. 


Preparation  of  Dihalogenated  Nitroanthraquinones.  Farben- 
fabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  249721.  Compare 
Abstr.,  1903,  i,  498). — 1  :  5-  DichloroA-nitroanthraquinone,  yellow 
needles,  is  prepared  by  dissolving  1 : 5-dichloroanthraquinone  (20  parts) 
in  400  parts  of  fuming  sulphuric  acid,  and  adding  nitric  acid  (20%)  at 
a  temperature  of  40 — 50°.  When  1  :  8-dichloroanthraquinone  dissolved 
in  concentrated  sulphuric  acid  at  20°  is  treated  with  an  excess  of  nitric 
acid  (2  mols.),  it  furnishes  1  :  8-dichloro- i-nitroanthraquinone ,  yellow 
prisms;  whilst  1:5 -dibromo-i-nitroanthraquinone,  yellow  needles,  is 
obtained  in  a  similar  manner.  F.  M.  G.  M. 


Preparation  of  Arylaminoanthraquinone  Derivatives.  Far- 
benfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  248655). — Numerous 
condensation  products  from  aminoanthraquinones  and  halogenated 
compounds  have  been  prepared  previously ;  the  reaction  has  now  been 
extended  to  compounds  of  the  general  formula  :  Z*C6H4'X,C6H4Z  and 

Z’CgHg^Y^CgHgZ  (where  X  is  oxygen,  sulphur,  or  an  imino-group, 

Y  a  radicle  with  two  free  valencies,  such  as  CO  or  NH,  and  Z  a  halogen 
atom),  which  condense  with  two  molecules  of  a-aminoanthraquinone  ; 
and  the  preparation  of  compounds  from  this  base  with  dibromodiphenyl 
ether,  pp-dichlorodiphenyl  sulphide,  p/i-dibromodiphenylamine,  and 
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with  2  :  7-dibromoxanthone  are  described  in  the  original ;  they  form 
red  or  reddish-brown  crystals,  and  their  solutions  in  different  solvents 
exhibit  marked  colour  reactions.  F.  M.  G.  M. 

[Preparation  of  Anthraquinone  Derivatives.]  Badische 
Anilin-  &  Soda-Fabrik  (D.R.-P.  248997). — Condensation  products  of 
halogenated  anthraquinones  with  aminoanthraquinones  have  previously 
been  prepared ;  this  reaction  has  now  been  extended  to  a)-chloroacetyl- 
aminoanthraquinones,  and  yields  compounds  (in  their  most  simple  form) 
of  the  type  NHX*CO*CH2*NHX  (X  =  anthraquinone). 

The  compound  from  2-aminoanthraquinone  and  a>-chloroacetyl- 
2-aminoanthraquinone  forms  orange  crystals ;  its  tinctorial  properties 
with  those  of  other  analogous  compounds  are  tabulated  in  the  original. 

F.  M.  G.  M. 

[Preparation  of  Anthracene  Derivatives.]  Fritz  Ullmann 
(D.R.-P.  248999.  Compare  Abstr.,  1907,  i,  224). — When  the  com¬ 
pound,  m.  p.  188°  (obtained  from  benzaldehyde  and  1  :  3-dibromo-2- 
aminoanthraquinone),  is  heated  at  200 — 240°  in  the  presence  of  copper 
powder,  it  furnishes  a  dibromodiaminodianthraquinonyl,  a  pale  yellow, 
crystalline  powder,  m.  p.  290°.  F.  M.  G.  M. 

Preparation  of  Condensation  Products  in  the  Anthra- 
quinone  Series.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P. 
248656.  Compare  this  vol.,  i,  811). — The  amidine  (annexed  formula) 

is  obtained  when  2-aminoanthraquinone 
tt  ^CO\n  tt  is  heated  at  130 — 140°  with  ethyl  ortho- 
6li3\c0^6  4  formate. 

v  „„  Benzoyl-2-anthraquinonylirnide  chlor- 

\NH’C6H3<C^q^C6H4  ide  is  prepared  by  the  action  of  phos- 
1  '  phorus  pentachloride  on  benzoyl-2- 

aminoanthraquinone,  and  this  when 
condensed  with  2  -  aminoanthraquinone  furnishes  the  amidine, 

CgHg'C^^jj^14^7^2,  yellow  needles,  m.  p.  334 — 335°,  which  can 

also  be  obtained  by  heating  together  2-aminoanthraquinone,  benzo- 
trichloride,  and  nitrobenzene  at  150 — 160°  during  several  hours, 

F.  M.  G.  M. 

Preparation  of  Hydroxyanthrixnides.  Farbwerke  vorm.  Meister, 
Lucius  &  Burning  (D.R.-P.  249938.  Compare  Abstr.,  1909,  i,  242). — 
Hydroxy- 1  : 1 '  -dianthrimide,  0H'C14H602*NH*C14H702,  dark  violet 
needles,  is  obtained  when  1  : 1 '-dianthrimide  is  heated  at  170°  with 
concentrated  sulphuric  acid,  sodium  nitrite,  and  boric  acid,  whilst 
hydroxy -1  :b-trianthrimide,  glistening,  violet  leaflets  (from  nitro¬ 
benzene),  is  obtained  in  a  similar  manner  from  1  :  5-trianthrimide. 

F.  M.  G.  M. 

Derivatives  of  Anthraquinone.  Wolfgang  Lenhard  ( Zeitsch . 
angew.  Ghem .,  1912,  25,  2152 — 2155).  —  l-Amino-2-thiolanthraquinone, 
prepared  from  2-bromo-l -aminoanthraquinone  by  the  action  of  alcoholic 
sodium  sulphide,  gives  rise  to  a  disulphide,  esters,  and  ethers,  which 
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may  be  converted  into  the  corresponding  acetyl  and  benzoyl  derivatives; 
the  phenyl  and  tolyl  ethers  are  obtained  by  heating  2-bromo-l-amino- 
anthraquinone  with  phenyl  and  tolyl  mercaptans  in  an  alkaline  alcoholic 
solution.  The  sodium  salt  of  l-amino-2-thiolanthraquinone  reacts  with 
ethylene  dibromide  to  form  the  di-l-amino-2-anthraquinonyl  ether  of 
dithioethylene  glycol,  and  with  s-dichloroethane,  yielding  the  correspond¬ 
ing  ether  of  dithiolacetylene  (1  dithiolethylene) ;  with  cyanogen  iodide  it 
forms  \-amino-2-anihraquinonyl  thiocyanate. 

Attempts  to  replace  the  amino-group  of  2-broino-l  aminoanthra- 
quinone  by  the  thiol  group  were  unsuccessful  ;  the  amino-com¬ 
pound  readily  diazotises  and  yields  a  crystalline  diazonium  thiocyanate, 
which,  however,  is  transformed  by  boiling  with  water  into  a  mixture 
of  2-bromo-l-anthraquinonyl  thiocyanate  and  1  :  2 -dithiocyanoanthra- 
quinone. 

Ethers  of  dithioalizarin  (1  : 2-dithiolanthraquinone)  have  been  pre¬ 
pared  from  the  above-mentioned  l-amino-2-thiolanthraquinone  ethers  by 
introducing  the  thiocyano-group  in  the  1 -position,  followed  by 
hydrolysis  and  treatment  with  alkyl  haloids ;  in  this  manner,  the 
dimethyl,  methylethyl,  diethyl,  and  methylbenzyl  ethers  were  obtained. 

The  sodium  salt  of  l-amino-2-thiolanthraquinone,  and  also  the 
methyl,  ethyl,  and  benzyl  ethers,  react  with  benzoyl  chloride,  yielding  a 
thiazole ;  with  ethyl  chlorocarbonate  the  sodium  salt  forms  an  ethyl 
thiocarbonate,  which,  by  the  action  of  glacial  acetic  acid  or  alcoholic 
potassium  hydroxide,  is  converted  into  a  ketohydrothiazole  or  a  hydroxyl 
thiazole.  With  ethyl  chloroacetate  it  gives  rise  to  an  ethyl  thiolacetate , 
from  which  a  dihydrothiazine  of  anthraquinone  is  produced  by  boiling 
with  acetic  acid. 

Thiazole  derivatives  containing  a  thiol  group  in  the  thiazole 
ring  have  hitherto  not  been  prepared  in  the  anthraquinone  series ; 
a  thiazole  of  this  kind  has  now  been  obtained  by  heating  the  sodium 
salt  of  l-amino-2-thiolanthraquinone  with  carbon  disulphide;  on  treat¬ 
ment  with  alcoholic  potassium  hydroxide  and  alkyl  haloids,  it  yields 
the  corresponding  ethers. 

l-Amino-2-thiolanthraquinone  condenses  with  acetone  (1  mol.)  to 
form  a  dimethylthiazole. 

In  attempting  to  prepare  di-l-thiocyanoanthraquinonyl  2-disulphide 
from  di-l-aminoanthraquinonyl  2-disulphide  by  means  of  the  diazo¬ 
reaction,  anthraquinone -1  :  2 -diazosulphide  was  obtained. 

When  heated  at  200°,  di-l-aminoanthraquinonyl  2-disulphide  is 
transformed  into  the  monosulphide(di-l-aminoanthraquinonyl2-8ulphide), 
m.  p.  above  350°,  which  has  also  been  prepared  by  heating  2-bromo- 
1-aminoanthraquinone  with  the  sodium  salt  of  l-amino-2-thiol- 
anthraquinone. 

The  sodium  salt  just-mentioned  reacts  with  s-tetrabromoethane  in  the 
presence  of  sodium  sulphide,  yielding  di-\-aminoanthraquinonyl  2-tri¬ 
sulphide,  slender,  red  needles,  m.  p.  262° ;  attempts  to  prepare 
trisulphides  from  the  sodium  salts  of  1-thiol-,  2-thiol-,  and  1-amino- 
2  :  4-dithiol-anthraquinones  by  the  same  method  were  unsuccessful. 

The  above  trisulphide  is  also  obtained  by  crystallising  di-l-amino¬ 
anthraquinonyl  2-disulphide  from  pyridine. 

With  the  object  of  determining  whether  the  transformation  of 
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disulphides  is  accompanied  by  the  liberation  of  sulphur  in  the  free 
condition  as  suggested  by  Beilstein,  or  to  the  simultaneous  formation 
of  a  trisulphide,  as  was  found  by  Hinsberg  in  the  benzene  and 
naphthalene  series,  the  author  has  examined  the  behaviour  of  a  number 
of  disulphides,  and  finds  that  the  simple  1-  and  2-disulphides  when 
heated  are  quite  stable,  whilst  the  1 -amino-derivatives  of  the  disulphides 
and  2  : 4-disulphides  lose  an  atom  of  sulphur  and  give  rise  to  mono¬ 
sulphides  ;  in  no  case  was  a  trisulphide  obtained.  From  these  results 
the  conclusion  is  drawn  that  the  formation  of  monosulphides  in  the 
anthraquinone  series  takes  place  in  the  manner  suggested  by  Beilstein, 
and  is  restricted  to  those  compounds  having  the  disulphide  group  in  the 
2-position. 

Replacement  of  the  halogens  in  2  : 4-dibromo-l-aminoanthra- 
quinone  bj7  the  thiol  group  yields  1 -amino- 2  :  i-dithiolanthraquinone. 
This  gives  rise  to  methyl ,  ethyl,  and  benzyl  ethers,  and  reacts  with 
ethylene  dibromide  (1  mol.)  to  form  an  ether  of  ditkioethylene 
glycol.  It  is  oxidised  by  potassium  ferricyanide  to  a  bidisulphide. , 
which,  on  crystallisation  from  pyridine,  loses  sulphur  and  is  converted 
into  a  monodisulphide. 

2  :  4  l)ibromo-l -aminoanthraquinone  reacts  with  oxalyl  chloride  in 
ethereal  solution,  yielding  2  :  i-dibromo- 1  -anthraquinonyloximide, 

CO 

C14H1502Br-N<(!)o; 

in  carbon  tetrachloride  solution  at  130°,  the  compound, 
C11Hs02Br-N<™>N-C1,Hs02Br, 
is  produced.  F.  B. 

Mercaptans  of  Anthraquinone.  Ludwig  Gattermann  ( Annalen , 
1912,  393,  113 — 197). — Since  by  the  action  of  sodium  alkyloxides, 
I-nitroanthraquinone  is  converted  into  1-alkyloxyanthraquinones,  the 
author  hoped  to  obtain  1-thiolanthraquinone  from  1-nitroanthraquinone 
by  the  action  of  potassium  hydrosulphide  ;  the  substance  produced, 
however,  is  1-aminoanthraquinone.  The  action  of  potassium  aryl 
mercaptides  on  1-nitroanthraquinone  yields  1-anthraquinonyl  aryl 
CO 

sulphides,  C6H4'\gQ^>C6H3,SAr,  from  which  the  aryl  group  cannot  be 

removed  even  by  aluminium  chloride. 

1-Thiolanthraquinone  can  be  obtained  by  diazotising  1-aminoanthra- 
quinone  in  sulphuric  acid,  boiling  the  diazonium  sulphate  with  aqueous 
potassium  thiocyanate,  and  boiling  the  resulting  1-thiocyanoanthra- 
quinone  with  10%  alcoholic  potassium  hydroxide,  whereby  the  potassium 
salt  of  thet  hiolanthraquinone  is  produced.  Substituted  1-aminoanthra- 
quinones  undergo  similar  changes. 

The  sulphate  of  the  aminoanthraquinone  is  diazotised  in  the  usual 
manner,  but  when  an  aminoanthraquinone  which  does  not  form  a 
sulphate  in  dilute  sulphuric  acid  is  used,  its  solution  in  concentrated 
sulphuric  acid  is  diazotised  at  the  ordinary  temperature  by  nitroso- 
sulphuric  acid.  In  either  case,  the  solution  is  diluted  with  water  or 
ice,  treated  with  an  excess  of  20%  aqueous  potassium  thiocyanate  in  the 
cold  (whereby  a  crystalline  diazonium  thiocyanate  occasionally  is 
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precipitated),  and  the  mixture  is  heated  on  the  water-bath  and  finally 
over  a  naked  flame  until  the  evolution  of  nitrogen  ceases  and  the 
precipitated  thiocyanoanthraquinone  has  coagulated. 

After  the  thiocyanoanthraquinone  has  been  boiled  with  10%  alcoholic 
potassium  hydroxide  until  a  clear  solution  has  been  obtained,  an  equal 
volume  of  water  is  added  and  the  solution  is  ready  for  the  numerous 
transformations  of  the  thiolanthraquinones  mentioned  below.  By 
acidification  the  solution  yields  the  free  thiolanthraquinone,  which, 
however,  changes  very  readily  to  the  disulphide. 

The  thiocyanoanthraquinones  all  crystallise  extremely  easily,  and  are 
yellow  or  yellowish-brown  if  hydroxyl  or  basic  groups  are  not  present; 
those  containing  hydroxyl  or  basic  groups  are  orange  or  reddish-violet 
to  violet  respectively. 

CO 

1  -Thiocyanoanthraquinone,  C6H4<C]qq^>C6H3,SCN,  m.  p.  241°,  crys¬ 
tallises  in  yellow  needles.  The  dark  violet,  alkaline  solution  of 
1  thiolanthraquinone  obtained  by  its  decomposition  as  above  yields 
the  disulphide,  C28H1404S2,  m.  p.  above  350°,  yellow,  rhombic  plates, 
quantitatively  by  oxidation  with  aqueous  potassium  ferricyanide,  and 
reacts  with  methyl  iodide  to  form  1  -methylthiolanthraquinone, 

C6H4<^QQ^C6H3'SMe,  m.  p.  208°,  yellow  needles.  The  correspond¬ 
ing  1  -ethylthiol,  m.  p.  183°,  crystallises  in  yellow  prisms;  the 
1  -benzylthiol ,  m.  p.  241°,  in  golden-yellow  needles,  and  the 
ethylenethiol,  C14H702*S‘CH2,CH2,S'C14H702  (from  ethylene  di¬ 
bromide),  m.  p.  above  350°,  in  canary-yellow  needles.  By  oxidation 
with  chromic  and  acetic  acids,  these  four  ethers  are  oxidised  to  the 
respective  sulphones,  m.  p.  251°,  210°,  231°,  and  185°.  1-Thiolanthra- 
quinone  forms  a  benzoyl  derivative,  m.  p.  207°,  yellow  needles. 

2- Thiocyanoanthraquinone ,  m.  p.  205°,  crystallises  in  golden-yellow 
needles.  2 -Thiolanthraquinone,  m.  p.  206°,  stout,  yellow  needle®, 
obtained  as  above  or  by  heating  2-chloroanthraquiuone  with  sodium 
sulphide  under  pressure,  yields  the  following  derivatives :  disulphide, 
m.  p.  257°,  pale  yellow  needles;  methyl  thio-ether,  m.  p.  162°,  yellow 
needles  ( sulphone ,  m.  p.  230°,  yellow  prisms) ;  ethyl  thio-ether,  m.  p.  138°, 
golden  needles  ( sulphone ,  m.  p.  154°,  pale  yellow  prisms);  benzyl  thio- 
ether,  m.  p.  138°,  golden-yellow  needles  ( sulphone ,  m.  p.  212°,  yellow 
prisms);  ethylene  thio-ether,  C30H18O4S2,  m.  p.  302°,  yellow  needles; 
allyl  thio-ether,  m.  p.  126°,  yellow  needles  ( sulphone ,  m.  p.  159°,  pale 
yellow  needles),  and  benzoyl  derivative,  m.  p.  180°,  small,  yellow 
needles. 

l-Thiocyano-2-methylanthraquinone,  m.  p.  193 — 194°,  pale  yellow 
Deedles,  is  obtained  from  l-amino-2-methylanthraquinone.  From  the 
alkaline  solution  of  l-thiol-2-methylanthraquinone  have  been  prepared 
the  disulphide,  m.  p.  247°,  yellow  needles  ;  methyl  thio-ether ,  in.  p.  124°, 
orange-red  needles  ( sulphone ,  m.  p.  198°,  ) ellowish-red  plates);  ethyl 
thio-ether,  m.  p.  99°,  orange-red  leaflets;  and  benzyl  thio-ether,  m.  p. 
139°,  orange-red  needles. 

1-ThiocyanoA-methoxyanthraquinone,  m.  p.  245°,  yellow  needles,  is 
obtained  from  1  -amino-4-methoxyanthraquinone.  The  corresponding 
mercaptan  yields  a  disulphide,  m.  p.  282 — 283°,  red  needles  ;  benzyl 
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thio-ether,  m.  p.  200°,  dark  red  leaflets  ( sulphone ,  m.  p.  197°,  pale  red 
prisms),  and  ethyl  thio-ether,  m.  p.  148°,  red  needles. 

1  -ThiocyanoA-aminoanthraquinone,  m.  p.  256°,  reddish- violet  needles, 
is  obtained  from  1  : 4-diaminoanthraquinone.  Its  acetyl  derivative, 
Cl7H]0O3NQS,  m.  p.  263°,  crystallises  in  red  needles.  4-Amino- 
1-thiolanthraquinone  forms  a  disulphide,  m.  p.  above  300°,  violet 
needles ;  methyl  thio-ether,  m.  p.  200°  (decomp.),  violet-red  needles 
{acetyl  derivative,  m.  p.  226°  [decomp.],  red  needles)  ;  benzyl  thio-ether , 
m.  p.  225°,  violet  needles  {sulphone,  m.  p.  264°,  brownish-yellow 
needles,  by  oxidation  with  15%  hydrogen  peroxide),  and  ally'l  thio- 
ether,  m.  p.  175°,  reddish- violet  needles. 

1  - Thiocyano-^-methy! aminoanthraquinone,  m.  p.  242 — 243°,  dark 
violet  needles,  is  obtained  from  l-amino-4-methylaminoanthraquinone 
{diacetyl  derivative,  C19H1604H2,  m.  p.  278°).  4-Methylamino- 
1-thiolanthraquinone  forms  a  disulphide,  m.  p.  280°,  dark  violet 
needles,  and  methyl  thio-ether,  m.  p.  210°,  violet  needles. 

\-Thiocyano-i-dimethylaminoanthraquinone,  m.  p.  241°,  crystallises 
in  Bordeaux-red  needles.  The  corresponding  mercaptan  yields  a 
disulphide ,  m.  p.  220°  (decomp.),  bluish-violet  crystals,  and  methyl 
thio-ether,  m.  p.  247°,  violet  needles,  the  sulphone  of  which,  m.  p.  193°, 
forms  reddish-brown  needles. 

1-2'hiocyano-i-hydroxyanthraquinone,  m.  p.  231°,  brownish-red  needles, 
is  obtained  from  l-amino-4-hydroxyanthraquinone.  The  corresponding 
mercaptan  yields  a  disulphide,  m.  p.  above  300°,  reddish-brown  needles; 
methyl  thio-ether,  m.  p.  194°,  reddish-brown  needles,  and  benzyl  thio- 
ether,  m.  p.  242°,  bluish-red  needles  {sulphone,  m.  p.  216°,  yellow 
needles). 

1-Thiocyano-Z  :  i-dihydroxyanthraquinone,  m.  p.  above  350°,  obtained 
from  4-aminoalizarin,  crystallises  in  yellowish-red  needles.  The  corre¬ 
sponding  mercaptan  forms  a  disulphide,  m.  p.  above  300°,  red  needles, 
and  methyl  thio-ether,  m.  p.  248°,  red  needles. 

1  :  4 -Dithiocyanoanthraquinone,  m.  p.  above  300°,  yellow  needles,  is 
obtained  directly  by  boiling  diazotised  4-nitro-l -aminoanthraquinone 
or  4-cbloro-l-aminoanthraquinone  with  aqueous  potassium  thiocyanate. 
The  corresponding  dimercaptan  forms  a  dimethyl  thio-ether,  m.  p.  127°, 
reddish-brown  needles  {disulphone,  m.  p.  280°,  pale  yellow  needles)  ; 
diethyl  thio-ether,  m.  p.  117°,  reddish-yellow  needles  {disulphone,  m.  p. 
217°,  yellow  needles),  and  dibenzyl  thio-ether,  m.  p.  230°,  red  leaflets 
{disulphone,  m.  p.  263°,  yellow  needles).  1-Iodo-^-nitroanthraquinone , 
m.  p.  259°,  yellow  needles,  is  obtained  by  boiling  diazotised  4-nitro-l- 
aminoanthraquinone  with  aqueous  potassium  iodide. 

1  :  5 -Dithiocyanoanthraquinone,  m.  p.  above  350°,  yellow  needles, 
yields  the  dimercaptan,  the  diethyl  thio-ether  of  which  has  m.  p.  230°, 
and  crystallises  in  red  needles. 

\-Thiocyano-o-arninoanthraquinone,  m.  p.  235°,  dark  red  crystals,  is 
obtained  from  1  :  5-diaminoanthi-aquinone.  It  yields  5-amino-l-thiol- 
anthraquinone,  the  benzyl  thio-ether  of  which  crystallises  from  pyridine 
in  green  metallic  needles,  m.  p.  196°,  containing  2C5NH5. 

5-Chloro- 1  -aminoanthraquinone,  m.  p.  210°,  dark  red  needles  {acetyl 
derivative,  m.  p.  216°,  yellow  leaflets),  yields  5-chloro-l-thiocyano- 
anthraquinone,  m.  p.  287°,  golden-yellow  needles  ;  the  mercaptan  forms 
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a  disulphide,  m.  p.  above  360°,  yellowish-brown  needles,  and  methyl 
thio-ether,  m.  p.  228°,  brownish-red  needles. 

l-Thiocyano-5-methylaminoanthraquinone ,  m.  p.  268°,  dark  reddish- 
violet  needles,  yields  a  mercaptan,  the  disulphide  of  which,  red  crystals, 
has  m.  p.  321°,  and  the  methyl  thio-ether,  tufts  of  dark  red  needles, 
has  m.  p.  248°. 

1-Thiocyano-b-dimethylaminoanthraquinone,  m.  p.  212°,  reddish- 
violet  needles,  yields  a  mercaptan  which  forms  a  disulphide,  m.  p. 
272°,  red  needles,  and  methyl  thio-ether,  m.  p.  176'5°,  red  needles. 

CO 

b-Piperidyl-\-aminoanthraquinone,  C5NPI10*C6H3<^qq^>C6H3*NH2, 

m.  p.  149°,  brownish -red  plates,  yields  1-thiocyano-b-piperidylanthra - 
quinone,  m.  p.  164°,  violet  needles;  the  mercaptan  forms  a  bsnzyl- 
thio-ether,  m.  p.  210°,  almost  black  needles. 

&-Piperidyl-\-aminoanthraquinone,  m.  p.  180°,  dark  violet  crystals, 
yields  \-thiocyano-8-piperidylanthraquinone,  m.  p.  164°,  dark  violet 
needles  ;  the  mercaptan  forms  a  methyl  thio-ether ,  m.  p.  187°,  brownish- 
red  needles. 

1  : 8- Dilhiocyanoanthraquinone,  m.  p.  above  300°,  yellow  needles, 
yields  1  :  8-dithiolanthraquinone,  which  forms  a  dimethyl  thio-ether,  m.  p. 
221°,  brownish-red  needles;  diethyl  thio-ether,  m.  p.  169°,  red  needles, 
and  dibenzyl  thio-ether,  m.  p.  240°,  orange-red  needles. 

1  :  4-Diaminoanthraquinone  is  diazotised  by  1  mol.  of  nitrons  acid, 
and  an  aqueous  paste  of  the  resulting  sulphate  is  heated  with  cuprous 
cyanide.  By  hydrolysing  the  product  with  10%  sodium  carbonate  at 
150°  and  acidifying,  \-aminoanthraquinone-i- carboxylic  acid.,  m.  p, 
246 — 248°  (decomp.),  dark  brown  needles,  is  obtained.  It  yields 
\-thiocyanoanthraquinone-i-carboxylic  acid,  decomp.  280°,  greyish- 
yellow  needles  ;  the  methyl  thio-ether,  m.  p.  278°,  of  the  corresponding 
mercaptan  crystallises  in  yellowish-red  needles. 

1-Amino-b-cyanoanthraquinone,  m.  p.  300°,  dark  red  leaflets,  yields 
1-aminoanthraquinone-b- carboxylic  acid,  m.  p.  265°,  red  prisms,  by 
hydrolysis,  from  which  \-thiocyanoanthraquinone-b-carboxylic  acid, 
m.  p.  307°,  yellowish-brown  needles,  is  obtained  ;  the  corresponding 
mercaptan  forms  a  methyl  thio-ether,  m.  p.  276°;  yellowish-brown 
needles. 

1  -Aminoa.nthraquinone-5 - sulphonic  acid  is  obtained  by  reducing 
l-nitroanthraquinone-5-sulphonic  acid  with  aqueous  sodium  sulphide  ; 
its  potassium  salt  crystallises  in  reddish-violet  prisms  containing  H20. 
1  -l'hiocyanoanthraquinone-b-sulphonic  acid  forms  a  potassium  salt, 
Ci5H605NS2K,H20,  yellowish-brown  leaflets.  The  corresponding  mer¬ 
captan  forms  a  disulphide,  C28H12O10S4K2,  yellow  needles  or  large,  red 
prisms,  and  methyl  thio-ether,  Cj5H9O5S2K,2H20,  orange-red  crystals. 

l-Aminoanthraquinone-8-sulphonic  acid  forms  a  potassium  salt,  red 
prisms.  Potassium  \-thiocyanoanthraquinone-8-sulphonate, 
C15H605NS2K,1|H20, 

brown  prisms,  yields  a  mercaptan  which  does  not  form  a  disulphide, 
and  the  methyl  thio-ether,  C15H905S2K,  of  which  crystallises  in  orange- 
red  needles. 

Potassium  1  -aminoanthraquinone-Q-sulphonate,  C14H805NSK, 3 JH20, 
red  prisms,  yields  potassium  l-thiocyanoanthraquinone-Q-sulphonate, 
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C15HG05NS.2K,H20,  yellow  needles ;  the  corresponding  mercaptan 
forms  a  disulphide ,  C28H12O10S4K2,  yellow  prisms,  and  methyl  thio- 
ether,  C15H905S2K,2H20,  orange-red  prisms. 

1  -A minoanthraquinone-7 -sulphonic  acid,  violet-red,  stellate  needles, 
yields  l-thiocyanoanthraquinone-7-sulphonic  acid,  the  potassium  salt  of 
which,  C15HG0ftNS2K,H20,  pale  yellow,  rectangular  prisms,  forms  a 
mercaptan,  ot  which  the  disulphide,  C28H12O]0S4K2,5H2O,  pale  yellow 
plates,  and  methyl  thio-ether,  C15H905S2K,  orange-red  needles,  are 
mentioned. 

In  solution,  the  alkali  salts  of  the  preceding  mercaptans  exhibit 
colours  which  are  nearer  the  blue  end  of  the  spectrum  than  those  of 
the  alkali  salts  of  the  corresponding  hydroxyanthraquinones. 

Anthraquinonyl  aryl  sulphides  are  obtained  from  nitroanthra- 
quinones  and  potassium  aryl  mercaptides  in  boiling  alcohol.  Thus 
1-nitroanthraquinone  yields  1  -phenylthiolanthraquinone, 

C0H4<°°>C6Hg-SPh, 

m.  p.  185°,  yellowish-red  needles,  and  the  corresponding  l-o -tolylthiol 
derivative,  m.  p.  216°,  reddish-brown  needles,  and  p- tolylthiol  compound, 
m.  p.  235°,  orange-red  needles ;  1  :  5-dinitroanthraquinone  yields 

1  :  5 -diphewyltliiolanthraquinone,  SPh*C6H3<CQQ^CBH3*SPh,  m.  p. 

250°,  reddish-brown  leaflets,  and  the  corresponding  di-p-tolylthiol  com¬ 
pound,  m.  p.  above  300°,  golden-yellow  needles.  The  following  are  obtained 
in  a  similar  manner  :  potassium  l-phenylthiolanthraquinone-5-sulphonate, 
C20HnO5S2K,  yellowish-red  needles,  and  the  corresponding  p -tolyl 
derivative,  C21H1305S2K,  golden-yellow  needles  ;  benzyl  derivative, 
C21H1305S2K,2H20,  golden-yellow  needles;  salicyl  derivative, 

c21huo7s2k,  _ 

orange-red  leaflets;  p -nitrophenyl  derivative,  C20H10O7NS2K,  yellow 
needles  ;  p  aminophenyl  derivative,  C20H12O5NS2K,  brown  needles  (by 
reduction  of  the  preceding  compound  by  alcoholic  sodium  sulphide)  ; 
potassium  l-phenylthiolanthraquinone-S-sulphonate,  C20HuO5S2K,  orange 
needles,  and  the  corresponding  p -tolyl  derivative,  C2]  H1305S2K,  brick- 
red  needles  ;  potassium  1-ethylthiolanthraquinone-Q-sulphonate, 

ClfHn05S2K, 

yellow  leaflets,  and  the  corresponding  phenyl  derivative,  O20H11O5S2K, 
yellow  needles  ;  p -tolyl  derivative,  C21HI305S2K,  yellow  needles  ; 
salicyl  derivative,  C^HjjOyS.jK,  yellow  leaflets ;  \-amino-^-phenyl- 
thiolanthraquinone,  C20H13O2NS,  m.  p.  201°,  bluish-red  needles  ( acetyl 
derivative,  m.  p.  224°,  reddish-brown  needles)  ;  l-amino-i-p-tolylthiol- 
anthraquinone,  m.  p.  218°,  bluish-red  leaflets  ( acetyl  derivative,  m.  p. 
278°,  reddish-brown  needles) ;  1  -amino-k-salicylthiolanthraquinone,  as 
potassium  salt,  C21H]204NSK  {ethyl  ester,  m.  p.  166°,  bluish-red  needles), 
and  l-amino  i-a-naphthylthiolanthraquinone,  m.  p.  232°,  dark  red 
needles. 

1  -  Thiocyano"i-phenylthiolanthraquinone, 

C#H4<g°>C#H2(SCN)-SPh, 

m.  p.  228°,  yellowish-red  needles,  obtained  by  boiling  diazotised  1-amino- 
4-phenylthiolanthraquinone  with  aqueous  potassium  thiocyanate,  is 
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converted  by  alcoholic  potassium  hydroxide  and  subsequent  treat¬ 
ment  with  methyl  iodide  into  4  -  phenylthiol  - 1  -  methylthiolanthra- 
quinone,  m.  p.  182°,  red  needles.  l-Thiocyano-i-p-tolylthiolanthra- 
quinone,  m.  p.  241°,  reddish-yellow  needles,  m.  p.  241c,  yields  4-p -tolyl- 
thiol  -  \  -  methyl  thiolanthraquinone,  m.  p.  215°,  red  leaflets;  the  di¬ 
sulphide,  m.  p.  above  330°,  of  the  mercaptan  crystallises  in  orange- 
red  needles. 

New  types  of  sulphur  compounds,  which  can  be  isolated  on  account 
of  their  pronounced  tendency  to  crystallise,  have  been  obtained  from 
the  mercaptans  of  the  anthraquinone  series.  Thus  anthraquinonylthiol - 

acetic  acid,  C6H4<Cq0^CoH3*S'CH2*CO2H,  m.  p.  250°,  yellow  needles, 

is  obtained  from  l-thio!anthraquinone  and  chloroacetic  acid  in  boiling 
alkaline  solution  ;  it  forms  an  ethyl  ester,  m.  p.  148°,  yellow  needles, 
and  a  sulphoxide ,  m.  p.  240,  pale  yellow  needles,  the  ethyl  ester  of 
which  has  m.  p.  144°.  Also  an  aqueous  alcoholic  alkaline  solution  of 
1-thiolanthraquinone  by  treatment  with  ethylene  dibromide  yields 

1  -  j3-  bromoethylthiolanthraquinone,  06H4<^^Q^>C6H3,S,CHo*CH2Br, 

m.  p.  180°,  yellow  needles,  from  which  1  -vinylthiolanthraquinone, 

c6h4<^°>c6h3-s-ch  :ch2, 

m.  p.  163°,  brownish-red  needles,  is  obtained  by  the  action  of  boiling 
alcoholic  potassium  hydroxide.  By  the  addition  of  bromine  in  cold 
chloroform,  the  vinyl  compound  yields  1  -a/3-dibromoethylthiolanthra- 

quinone,  C6H4<^>C6H3-S-CITBr-CH2Br,  m.  p.  160°,  golden-yellow 

needles,  which  is  converted  by  boiling  aqueous  alcoholic  potassium 
hydroxide  into  l-acetenylthiolanthraquinone, 

C#Ht<^®>C6H,-S-C:CH, 

m.  p.  198 — 199°,  golden-yellow  needles  or  plates  ( silver  derivative,  red, 
slightly  explosive  powder). 

1  -fl-Acetoxyethylthiolanthraquinone, 

C6H4<^>C6H3-S-CH2-CH2*OAc, 

m.  p.  148°,  yellow  needles,  obtained  by  heating  the  bromo-compound 
with  acetic  acid,  acetic  auhydride,  and  potassium  acetate,  is  hydrolysed 
by  aqueous  potassium  hydroxide,  yielding  \-f3-hydroxyethylthiolanthra- 

quinone,  G6H4<^>C6H3-S-CH2*CH2-OH,  m.  p.  178°,  orange-red 

needles  ;  the  benzoate,  m.  p.  201°,  crystallises  in  yellow  needles.  By 
heating  with  alcohol  at  130°,  \-fi-bromoethylthiolanihraquinone  yields 
1  -/3-elhoxyethylthiolanthraquinone, 

CeH4<^>C6H3-S-CH2-CH2*OEt, 

m.  p.  129°,  reddish-yellow  needles. 

l-a/3-T)ibromoethylthiolanthraquinone  yields  1  -afS-dimethoxyethylthiol- 

anthraquivone,  CcH4<^QQ^>t’6H3,S*CH(OMe)*CH2-OMe,  m.  p.  156°, 
yellow  needles,  or  the  corresponding  diethoxy-compoxuid,  m.  p.  156°,  by 
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heating  with  methyl  or  ethyl  alcohol.  By  heating  with  alcoholic 
potassium  hydroxide  under  suitable  conditions,  the  dibromo-compound 
yields  l-a(or  ($)  ethoxy vinylthiolanthraquinone, 

06H4<^>CcH3-S-C(OEt):CH2 

or  C0H4<^QQ^>C6H8*S'CHiCH,OEt,  m.  p.  197 — 198°,  dark  red  leaflets; 

the  corresponding  methoxy- compound,  m.  p.  215°,  crystallises  in  red 
needles.  By  boiling  an  aqueous  methyl  alcoholic  alkaline  solution 
of  1-thiolanthraquinone  with  s-diehloroethylene,  1-/1  -chlorovinylthiol- 

anthraquinone,  C f) H 4 ^ q C H 3 •  S •  C II i C H C 1 ,  m.  p.  174 — 175°,  red 

needles,  and  the  preceding  acetenyl  derivative  are  produced.  The 
substance,  C2H2(S*C14H702)2,  m.  p.  341°,  dark  red  leaflets,  can  be 
obtained  from  alkaline  1-thiolanthraquinone  and  s-dichloroethylene 
under  suitable  conditions,  or  by  heating  1-a/Tdibromoethylthiolanthra- 
quinone  with  pyridine  at  150°;  in  the  latter  method,  methylene  bromide 
must  be  eliminated. 

The  following  substances  have  been  obtained  by  similar  methods  : 
2-anthraquinonylthiolacetic  acid ,  m.  p.  202°,  yellow  needles  ( methyl 
ester,  m.  p.  131°;  ethyl  ester,  m.  p.  112°;  sulphoxide,  m.  p.  247°, 
yellow  prisms  [ ethyl  ester,  m.  p.  215°]) ;  2 -(3-bromoethylthiolanthra- 
quinone,  m.  p.  172°,  pale  yellow  needles;  2 -vinylthiolunthraquinone, 
m.  p.  133°,  golden-yellow  needles;  2-aft-dibromoethylthiolanthraquinone, 
m.  p.  133 ‘5°,  yellow  plates  ;  2-f3-hydroxyethylthiolanthraquinone,  m.  p. 
137°  ( acetate ,  m.  p.  128°;  benzoate,  m.  p.  128-5°;  ethyl  ether,  m.  p. 
110°);  2- aft- dietlioxy  ethylihiolanthraquinone,  m.  p.  106°;  2 -acetenylthiol- 
anthraquinone,  m.  p.  323°,  red  leaflets  ;  A-methoxyanthraquinonylthiol- 
acetic  acid,  m.  p.  220°,  pale  red  needles  ;  A-aminoanthraquinonylthiol- 
acetic  acid,  m.  p.  206°  (decomp.),  red  needles ;  4 -methylaminoanthra- 
quinonyltliiolacetic  acid,  m.  p.  232°,  dark  violet  leaflets;  5-chloro- 
anthraquinonylthiolacetic  acid,  m.  p.  278°,  pale  yellow  needles  ; 
5-dimeihylamino-l-(3-bromoethylthiolanthraquinone,m.  p.  186°,  red  leaflets; 
h-dimethylam.ino-1-vinylthiolanthraquinone,  m.  p.  16T5°,  reddish- 
brown  leaflets ;  b-dimethylamino-\-afi-dibromoethylthiolanthraquinone, 
m.  p.  143°,  dark  brown  leaflets;  5 -dimethyl  amino- 
CO  acetenylthiol anthraquinone,  m.  p.  197°,  reddish-brown 

prisms. 

By  heating  with  acetic  anhydride  under  pressure, 
anthraquinonylthiolacetic  acids  are  converted  into 
anthraquino-l-thiophens.  In  some  cases  the  tendency 
to  ring  closure  is  so  pronounced  that  the  thiopheus 
are  produced  in  the  usual  method  of  preparing  the 
thiolacetic  acids.  Anthraquino-l-thiophen,  m.  p. 
179 — 180°  (annexed  formula),  crystallises  in  pale  yellow  needles. 
2-Methylanlhraquino-l-thiophen,  CieH10OS,  m.  p.  186°,  yellow  needles, 
2-methylanthraquino-\-thiophencarboxylic  acid ,  m.  p.  271°,  citron-yellow 
needles,  and  A-methoxyanthraquino-l-thiophen,  m.  p.  202 — 203°,  yellow¬ 
ish-brown  leaflets,  are  described. 

By  heating  with  concentrated  aqueous  ammonia  at  130°,  1-thio- 
cyanoanthraquinone  is  converted  into  anthraquino-\-thiazole  (annexed 
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formula),™,  p.  221°,  yellow  needles.  The  following  thiazoles  have  also 
teen  prepared  ;  2- methylanthraquino-l -thiazole,  m.  p. 
218°,  pale  yellow  needles  ;  4 -aminoanthraquino- 
\-thiazole,  m.  p.  251°,  golden  plates  or  needles  ; 
4 -wxelhylaminoanthraquino- 1  -  thiazole,  m.  p.  219°, 
greenish  metallic  leaflets  ;  i- dimethylaminoanthra- 
quino-l-thiazole,  m.  p.  212°;  cmthraquino- 1:4- 
dithiazole,  m.  p.  226°,  citron-yellow  needles ; 
anthraquino-\-thiazole-k-carboxylic  acid,  m.  p.  260°, 
yellow  needles  ;  A-tolylthiolanthraquino-\ -triazole,  m.  p.  210°,  yellow 
leaflets;  5-aminoanthraquino-l-thiazole,  m.  p.  250°,  reddish-brown 
needles  with  green  reflex  ;  5-thiocyanoanthraquino-l-thiazole,  m.  p.  276°, 
golden  needles;  5 - methyllhiolanthraquino- 1  -thiazole,  m.  p.  245°,  orange 
needles;  5-methylaminoanthraquino-l-thiazole,m.  p.  185°,  reddish -violet 
needles  ;  5-dimethylaminoanthraquino-\-thiazole,  m.  p.  152°,  brownish- 
red  needles,  and  anthraquino-\  :  5-dithiazole,  m.  p.  287°,  yellow  needles. 

The  dyeing  properties  of  many  of  the  preceding  substances  are 
described.  C.  S. 

a-Anthraqmnonesulphenic  Acid.  Karl  Fries  (. Ber 1912,  45, 
2965 — 2973). — The  author  has  succeeded  in  obtaining  in  the  anthracene 
group,  halogen  thiols  of  the  type  recently  described  by  Zincke 
(Abstr.,  1911,  i,  368  ;  this  vol.,  i,  762).  The  a-  and  /3-c.hloro-  and 
bromo-thiolanthraquinones  resemble  in  general  properties  the  analogues 
previously  described,  but  the  a-compounds  are  relatively  more  stable  ; 
also  with  alcohols  the  a-compounds  react  in  an  unusual  manner  with 
formation  of  alkyloxy-sulphur  derivatives  which  behave  as  esters  of, 
and  are  hydrolysable  to,  a  feebly  acetic  substance, 

CeH4<°^>C6H3-SOH. 

This  is  the  first  substance  of  this  type  to  be  isolated,  and  the  generic 
name  sulphenic  acid  is  suggested.  It  is  possible  that  the  free  substance 

is  in  reality  a  i/^-acid,  and  that  the  salts  are  of  the  structure  , 

where  X  represents  the  metal  atom. 

[With  E.  Engelbertz.J — When  a-anthraquinone  disulphide  sus¬ 
pended  in  chloroform  is  treated  with  the  theoretical  quantity  of  bromine 
or  chlorine, a-brom,othiolanthraquinone(a-anthraquinonesulphenyl  bromide), 
orange  needles,  m.  p.  214°,  or  a -chlorothiolanthraquinone  ( a-anthra - 
quinonesulphenyl  chloride),  orange  needles,  m.  p.  224°,  is  respectively 
obtained.  The  substances  agree  in  chemical  behaviour  ;  aqueous  alkali 
slowly  attacks  them,  forming  a-anthraquinonesulphinic  acid  together 
with  the  original  disulphide ;  alcoholic  potassium  hydroxide  gives  the 
same  result  more  rapidly,  but  the  products  are  accompanied  by  a  little 
of  the  alkali  salt  of  the  sulphenic  acid,  which  colours  the  solution  bluish- 
green.  They  react  in  the  usual  manner  with  ammonia,  amines,  and 
phenols,  for  example,  the  bromine  compound  when  heated  with  /3-naph- 
thol  gives  hydrogen  bromide  and  a -anthraquinonyl  a\fi-hydroxynaphthyl\  - 
sulphide,  golden-yellow  tablets,  m.  p.  254°;  the  alkali  salts  form  bronze, 
prismatic  needles. 

If  the  above  chlorine  or  bromine  compounds  are  boiled  for  some 
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time  with  methyl  alcohol,  orange-red  needles  of  methyl  a-anthraquinone- 
sulphenate,  m.  p.  189°,  separate  ;  this  substance  gives  a  red  solution  in 
acetic  acid,  which  turns  yellow  on  boiling  with  the  formation  of  a-anthra- 
quinone  disulphide  and  disulphoxide,  together  with  some  of  the  sulphinic 
acid.  Ethyl  alcohol  acts  on  the  above  halogen  compounds,  producing 
ethyl  a-anthraquinonesulphenate,  red  needles,  m.  p.  149°.  If  the  above 
methyl  ester  is  boiled  for  a  short  time  with  an  alcoholic  solution  of 
potassium  hydroxide,  the  potassium  salt  separates  in  short,  almost 
black  needles  with  a  feeble  green  lustre  ;  the  aqueous  solution  of  this 
salt  on  acidification  with  acetic  acid  deposits  the  free  a -anthraquinone- 
CO 

sulphenic  acid,  C6H4“\qq^>C6H3*SOH,  which  crystallises  from  aqueous 

acetone  in  red  needles,  which  do  not  melt  even  at  300°,  although 
decomposition  has  occurred  ;  the  alkali  salts  are  easily  soluble  in  water, 
the  lead  and  barium  salts  sparingly  so,  the  colour  of  the  solid  in  all 
cases  being  black  with  a  feeble  green  lustre.  The  acid  reacts  with 
hydrogen  chloride  and  bromide,  forming  the  above  anthraquinonyl 
sulphur  chloride  and  bromide  ;  with  methyl  sulphate  in  methyl-alcoholic 
solution  it  yields  the  methyl  ester,  but  when  shaken  in  alcoholic 
alkaline  solution  with  methyl  sulphate  there  is  produced  methyl  a-anthra- 

CO 

quinonyl  sulphoxide,  C6H4<^  ^>CcH3*  SMe,  yellow  needles,  m.  p. 

co  0 

226°,  which  by  warming  with  hydrobromic  acid  gives  methyl-a-anthra- 
quinonyl  sulphide ,  yellow  needles,  m.  p.  218°;  this  substance  is  also 
obtainable  by  the  action  of  methyl  sulphate  on  a-anthraquinone 
mercaptan,  and  on  oxidation  with  nitric  acid  (D  1‘4)  or  hydrogen 
peroxide  it  regenerates  the  sulphoxide.  Oxidation  of  the  alcoholic 
alkaline  solution  of  sulphenic  acid  by  potassium  ferricyanide  gives  rise 
to  a-anthraquinonesulphinic  acid,  needles,  which  do  melt  below  300°  ; 
the  same  oxidation  occurs  slowly  when  an  alkaline  solution  of  the  acid 
is  exposed  to  air  j  on  boiling  its  acetic  acid  solution,  the  sulphinic  acid 
undergoes  simultaneous  oxidation  and  reduction  to  a-anthraquinone- 
sulphonic  acid  and  a  mixture  of  the  disulphide  and  disulphoxide 
respectively.  The  sulphenic  acid  when  its  acetic  acid  solution  is 
boiled  undergoes  similar  decomposition  to  its  methyl  ester.  It  is 
reduced  by  sodium  sulphide  to  a-anthraquinone  mercaptan,  and  con¬ 
denses  with  phenols  when  heated,  for  example,  giving  the  above 
a-anthraquinonyl  a-[/$-hydroxynaphthyl]-sulphide  with  y3-naphthol. 

D.  F.T. 

[Preparation  of  Anthracene  Derivatives.]  Badische  Anilin- 
&  Soda-Fabrik  (D.Tt.-P.  250273). — When  substituted  anthraquinone- 
sulphonic  acids  are  condensed  in  aqueous  solution  with  arylmercaptols, 
products  are  formed  which  contain  at  least  one  sulphonic  group.  The 
compounds  from  p-tolyl  mercaptan  with  1  :  4-dichloroanthraquinone-6- 
sulphonic  acid  (a  yellowish-red  powder)  and  with  1  : 5-diamino-4 :  8- 
dibromoanthraquinone-2  : 6-disulphonic  acid  (a  glistening,  bronze, 
crystalline  powder)  are  described  together  with  their  tinctorial 
properties.  F.  M.  G.  M. 

Cold  Vulcanisation  of  Caoutchouc.  Gustav  Bernstein  ( Zeitsch . 
Chem.  Ind.  Kolloide ,  1912,  11,  185 — 191) — If  the  gelatinous  substance 
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obtained  by  the  action  of  sulphur  monochloride  on  purified  Para 
caoutchouc  in  xylene  solution  at  room  temperature  is  extracted  in  a 
Soxhlet  apparatus  with  benzene,  then  with  carbon  disulphide,  and  finally 
with  ethyl  alcohol  according  to  the  procedure  adopted  by  Weber,  the 
residual  product  is  found  to  contain  much  larger  quantities  of  sulphur 
and  chlorine  than  that  which  is  obtained  after  extraction  with  carbon 
disulphide  only.  The  latter  method  yields  a  yellow  powder  which 
contains  sulphur  and  chlorine  in  approximate  agreement  with  the 
formula  (C10H16)2S2C]2.  The  higher  values  yielded  by  the  product 
obtained  by  extracting  according  to  Weber’s  method  are  shown  to  be 
due  to  decomposition  of  the  substance  under  the  influence  of  hot 
benzene  and  alcohol 

From  more  dilute  xylene  solutions,  the  substance  resulting  from  the 
action  of  sulphur  chloride  or  caoutchouc  separates  in  the  form  of 
a  powder,  and  under  these  conditions  the  influence  of  large  variations 
in  the  relative  quantities  of  the  two  substances  has  been  examined. 
In  all  cases,  the  product  appears  to  be  that  represented  by 
(C10H16)2S2C12. 

It  is  shown  that  the  changes  occurring  in  the  xylene  solution  can  be 
followed  by  measurements  of  the  viscosity.  H.  M.  D. 

Theory  of  the  Vulcanisation  of  Caoutchouc.  F.  Willy 
Hinrichsen  and  Erich  Kindscher  ( Zeitscli .  Chem.  Ind.  Rolloide, 
1912,  11,  191  — 193). — The  product  obtained  by  the  action  of  sulphur 
on  caoutchouc  in  cumene  solution  at  170°  has  been  found  to  corres- 
spond  with  the  formula  C10H1GS2.  The  composition  of  the  dark  brown 
powder,  which  is  obtained,  remains  practically  unchanged  when  the 
ratio  of  caoutchouc  to  sulphur  is  varied  from  2  :  1  to  1  :  4. 

Certain  statements  made  by  Spence  and  YouDg  (this  vol.,  ii,  706), 
and  by  Loewen  (this  vol.,  ii,  914,  215)  are  subjected  to  criticism. 

H.  M.  D. 

The  Cerebrosides  of  the  Brain.  PncEBus  A.  Levene  and  Walter 
A.  Jacobs  ( J .  Biol.  Chem.,  1912,  12,  389 — 398). — Many  cerebrosides 
(galactosides)  have  been  described  by  various  workers,  and  in  most 
cases  each  has  received  several  names.  An  attempt  is  made  to  unravel 
the  resulting  confusion.  The  list  is  finally  reduced  to  three,  but  they 
differ  only  in  optical  activity,  and  in  solubilities  which  enable  their 
separation  to  be  accomplished  with  some  difficulty  ;  it  is  proposed  that 
as  the  real  difference  is  stereochemical  to  substitute  a  new  nomencla¬ 
ture,  namely,  cFcerebrin  ( =  cerebriD,  cerebron,  and  phrenosin  of 
other  writers),  d^-cerebrin  ( =  kerasin  and  homoeerebrin  of  other 
writers),  and  ^-cerebrin.  W.  D.  H. 

Thiocarbimides :  the  G-lucoside  of  Cheirolin.  Wilhelm 
Schneider  and  Wilhelm  Lohmann  ( Ber .,  1912,  45,  2954 — 2961). — 
It  has  already  been  conjectured  (Schneider,  Abstr.,  1910,  i,  658)  that 
cheirolin  is  present  in  wallflower  seeds  in  the  form  of  a  glucoside. 
This  can  actually  be  isolated  by  extracting  dry  fat-free  wallflower 
seed  with  alcohol  ;  the  glucoside,  which  could  not  be  obtained 
pure,  is  a  brown,  hygroscopic  powder,  the  solution  of  which  is 
turned  greenish-yellow  by  alkali.  It  contains  the  elements  sulphur, 
nitrogen,  and  potassium  apparently  in  the  atomic  proportions  3:2:1; 


i.  1008 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  sulphur  appears  to  be  present  in  thre8  different  forms,  as 
hydrolysis  with  hydrochloric  acid  produces  hydrogen  sulphide  (from 
the  thiocarbimide  group  of  cheirolin)  and  sulphuric  acid,  whilst  the 
sulphone  group  (present  in  cheirolin)  can  only  be  detected  by 
oxidation  with  fuming  nitric  acid.  After  hydrolysis  with  hydro¬ 
chloric  acid,  the  presence  of  dextrose  could  be  detected  by  the  forma¬ 
tion  of  the  osazone.  The  glucoside  also,  like  sinigrin,  undergoes 
scission  when  treated  with  silver  nitrate,  producing  dextrose  and  a 
precipitate,  cheirolin  silver  sulphate,  C5H0O2NS2, Ag2S04,  which,  how¬ 
ever,  is  not  merely  a  double  salt.  After  oxidation  of  the  glucoside 
with  fuming  nitric  acid,  barium  methanesulphonate  can  be  isolated. 
Myrosin  from  white  mustard  seed  hydrolyses  the  glucoside,  and 
cheirolin  can  be  easily  isolated  from  the  product  ;  on  the  other  hand, 
wall-flower  seeds,  as  also  cauliflower  seeds,  contain  an  enzyme  which  is 
capable  of  liberating  mustard  oil  from  black  mustard  seed  (mvrosin 
free).  D.  F.  T. 

Oxidation  of  Picrotoxin.  George  Barger  and  Reginald  W. 
L.  Clarke  ( Her .,  1912,  45,  3166 — 3167.  Compare  Sielisch,  this  vol., 
i,  790). — On  oxidation  of  picrotoxin  by  boiling  with  concentrated 
nitric  acid,  an  acid  is  obtained  sparingly  soluble  in  warm  acetic  acid, 
and  crystallising  in  large,  tabular  crystals,  decomp.  300°.  The  acid, 
c]8huo9,  is  dibasic.  E.  F.  A. 

Picrotin.  Paul  Horrmann  and  Karl  Seydel  ( Ber .,  1912,  45, 
3080 — 3086.  Compare  Sielisch,  this  vol.,  i,  790). — It  has  been  shown  pre¬ 
viously  that  picrotin  possesses  the  properties  of  a  lactone,  although 
neither  the  corresponding  acid  nor  any  of  its  derivatives  could  be  isolated. 
Theauthors  nowfind  that  the  actionof  potassium  hydroxide  or  metboxide 
in  methyl  alcohol  solution  gives  rise  to  two  isomeric  monobasic  acids, 
C15H20O8,  which  are  termed  y-  and  S-picrotie  acids.  The  latter  is 
isolated  in  the  form  of  its  methyl  ester,  whilst  the  y-acid  separates 
out  from  the  reaction  product  as  the  potassium  salt.  Exactly  similar 
results  were  obtained  by  the  action  of  potassium  hydroxide  and 
ethoxide  in  ethyl  alcoholic  solution. 

The  pronounced  reducing  properties  of  picrotin  are  not  shared  by 
the  two  acids,  and  it  is,  therefore,  probable  that  the  addition  of  water 
to  the  lactone  linking  is  accompanied  by  some  other  change  in  the 
structure  of  the  molecule. 

y -Picrotic  acid  forms  stout  crystals  (decomp.  204 — 205°)  and  differs 
from  the  8-acid  in  reducing  alkaline  permanganate.  The  jiotassmm  salt 
crystallises  from  methyl  alcohol  in  slender  needles  containing  the 
solvent  (1  mol.),  and  has  [a]1^  a  —  3°57'  in  aqueous  solution;  it  sinters 
and  becomes  brown  at  245°  (decomp.  260°). 

8-Picrotic  acid,  prepared  by  the  hydrolysis  of  its  esters  with  aqueous 
sodium  hydroxide,  has  [a]n  a  +  7l°58'  (decomp.  258°);  the  methyl  ester 
crystallises  from  water  in  slender  needles,  m.  p.  239°,  [a]},7'5  +77°ir 
in  alcohol ;  the  ethyl  ester  has  m.  p.  199°,  [a]lJ'5  +74°25'  in  alcohol. 

In  addition  to  the  above  mentioned  products,  the  action  of  potassium 
hydroxide  or  alkyloxides  on  picrotin  leads  to  the  formation  of  a 
substance,  C15H1S07,  picrotin-lactone,  which  is  isomeric  with  picrotin, 
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and  is  also  produced  during  the  hydrolysis  of  the  esters  of  8-picrotie 
acid. 

The  action  of  excess  of  alkali  on  picrotin  yields  a  dibasic  acid , 

c15h2!cv  f.  b. 

Hydroxycarboxylic  Esters  of  Coumarone,  Thionaphthen, 
and  Indole,  and  their  Products  of  Alkylation.  Karl  von 
Auwers  ( Annalen ,  1912,  393,  338 — 383).  -  Toe  chief  interest  of  the 
paper  lies  in  the  alkylation  experiments.  Ethyl  2-hydroxycoumarilate 

{acetate,  C6H1<^QAc)>C-CQ2Et.  m.  p.  76—77°;  benzoate,  m.  p.  124°) 

and  the  corresponding  thionaphthen  and  indole  derivatives  yield  mainly 
0-ethers  by  treatment  with  methyl  sulphate  or  ethyl  sulphate  and 
aqueous  alkali,  their  formation  being  attributed  to  the  interaction 
of  the  ions  of  the  alkyl  sulphate  and  of  the  sodium  derivative  of  the 
strongly  acidic  hydroxy-ester.  Alkylation  by  an  alkyl  iodide  and 
sodium  alkyloxide  yields  mainly  the  O-ether  (except  in  the  case  of 
ethyl  2-hydroxythionaphthen-l-carboxylate,  where  the  O-ether  is  the 
main  product),  produced  by  the  addition  of  the  alkyl  iodide  and 
subsequent  elimination  of  sodium  iodide. 

Whilst  the  parent  substances  are  stable,  their  ethers  are  easily 
hydrolysed  or  decomposed  by  boiling  alcoholic  alkalis ;  the  O-ethers 
yield  the  corresponding  carboxylic  acids  (from  which  2-alkyloxy 
coumarone  and  the  corresponding  thionaphthen  and  indole  derivatives 
ar  e  easily  obtained  by  heating,  and  coumaranone  and  the  corresponding 
thionaphthen  and  indole  derivatives  by  the  action  of  acids),  and  the 
O-ethers  experience  rupture  of  the  heterocyclic  nucleus  in  the  case  of 
the  thionaphthen  compound  and  yield  1-alkylcoumaranones  from  the 
coumarone  derivatives. 

Thus  by  treatment  at  0°  with  methyl  sulphate  and  15%  potassium 
hydroxide,  the  former  being  always  in  excess,  ethyl  2-hydroxy¬ 
coumarilate  yields  almost  entirely  ethyl  2-methoxycoumarilate, 

C6H4<^^^>C-C02Et, 

m.  p.  59°,  This  ether  yields  coumaranone  by  treatment  with  boiling 
oxalic  acid  solution  or  1%  sulphuric  acid,  and  2 -methoxycoumarilic  acid, 
C10tl8O4,  m.  p.  166 — 170°  (decomp.),  by  hydrolysis  with  alcoholic 
alkalis  ;  above  its  m.  p.  the  acid  yields  2 -methoxy coumarone,  b.  p. 
109— 110°/ 17  mm.,  D^94  IT 442.  Ethyl  2-hydroxycoumarilate,  ethyl 
sulphate,  and  aqueous  potassium  hydroxide  at  about  30°  yield  '2-ethoxy- 
coumarilic  acid,  m.  p.  166 — 170°  (decomp.)  {ethyl  ester,  b.  p.  180°/ 
13  mm.,  D^46  1T678,  from  the  silver  salt  and  ethyl  iodide),  from  which 
coumaranone  and  2-ethoxycoumarone,  b.  p.  1 1 7°/ 1 6  mm.,  D47'2  1T068, 
are  obtained  by  methods  similar  to  those  above. 

Ethyl  2-hydroxycoumarilate,  methyl-alcoholic  sodium  methoxide 
(1  mol.),  and  methyl  iodide  (2 — 3  mols.),  heated  in  a  sealed  tube  at  100° 
for  one  and  a-half  to  two  hours,  yield  almost  entirely  ethyl  \-methylcou- 

maranone-\-carboxylate,  C5H4<^^^>CMe’C02Et ;  this,  however,  could 

not  be  isolated  as  such,  but  was  converted  by  aqueous  alcoholic  sodium 
hydroxide  into  1-methylcoumaranone,  identified  by  its  disemiearbazide 
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derivative,  m.  p.  234 — 235°.  An  unsuccessful  attempt  was  made  to 
prepare  the  pure  (7-methyl  ether  by  heating  salicylaldehyde,  methyl 
a-bromopropionate,  and  alcoholic  sodium  ethoxide  on  the  water-bath, 
hydrolysing  the  resulting  ethyl  a-o-aldehydophenoxypropionate, 
CH0-C6H4*0*CHMe*C02Efc/ 

b.  p.  181 — 183°/19  mm.  ( semicarbazone ,  m.  p.  120°,  after  drying  at 
100°),  oxidising  the  acid,  m.  p.  63 — 73°,  by  potassium  permanganate 
to  a-salicyloxypropionic  [a-o-carboxyphenyloxypropionic]  acid,  m.  p. 
136°,  and  treating  the  ethyl  ester,  b.  p.  192 — 194°/17 — 18  mm.,  of  this 
in  benzene  with  sodium.  By  treatment  with  ethyl  iodide  and  alcoholic 
sodium  ethoxide,  ethyl  2-hydroxy  coumarilate  yields  ethyl  1-ethyl 
coumaranone-l-carboxylate  (containing  a  little  of  the  0-ether),  b.  p. 
173*5 — 178*5°/17  mm.,  Df'8  1  1537,  when  prepared  at  atmospheric 
pressure,  b.  p.  170 — 175°/15  mm.,  DJ8  1T563,  when  prepared  in  a 
sealed  tube,  which  is  converted  into  1-ethylcoumaranone  by  treatment 
with  alcoholic  alkali. 

The  following  substances  are  the  intermediate  compounds  required 
in  the  preparation  of  ethyl  2-hydroxy-^-methylcoumarilale, 

C6H3Me<^QH)>C-CO,Et, 

m.  p.  96°,  long,  white  needles  ( acetate ,  m.  p.  68 — 68*5°;  benzoate, 
m.  p.  126°):  ethyl  2-aldehydo-p-tolyloxyacetate, 

CH0*C6H3Me*0*CH2*C02Et, 

m.  p.  54*5°,  prepared  from  jo-homosalicylaldebyde  and  ethyl  bromo- 
acetate,  and  the  corresponding  acid,  C10H10O4,  m.  p.  151°,  white 
needles;  p-homosalicyloxy  acetic  [o  -  carboxy  -  m'  -  tolyloxyaceiic]  acid, 
C02H*C6HgMe*0*CH2*C02H,  m.  p.  182 — 183°,  and  its  diethyl  ester, 
b.  p.  195°/15  mm.,  the  coumarone  derivative  being  obtained  by  the  action 
of  sodium  on  the  latter  in  dry  benzene.  By  treatment  with  methyl 
sulphate  and  10%  potassium  hydroxide  at  the  ordinary  temperature, 
ethyl  2-hydroxy-4-methylcoumarilate  yields  ethyl  2-methoxy-k-methyl- 

coumarilate .  C6H„Me<CQ^^e^!^C*C02Et,  b.  p.  199°/18  mm.,  m.  p. 

29 — 30°  (after  long  keeping),  Df'7  1T702;  the  acid,  CnH10O4,  m.  p. 
178 — 180°,  is  obtained  by  hydrolysing  the  preceding  ester  by  alcoholic 
alkali  or  by  treating  ethyl  2-hydroxy-4-methylcoumarilate  with  an 
excess  of  alkali  and  methyl  sulphate.  The  acid  jields  2-methoxy -4- 
methylcoumarone,  b.  p.  149°/36  mm.,  Df  3  1*1074,  above  its  m.  p. 
2-Ethoxy-i-methylcoumarilate,  C12H1204,  m.  p.  173°,  prepared  by  gently 
warming  ethyl  2-hydroxy-4-methylcoumarilate  with  ethyl  sulphate  and 
aqueous  alkali,  forms  an  ethyl  ester,  m.  p.  47 — 48°  (from  the  silver 
salt),  and  yields  2-ethoxy -A-methylcoumarone,  b.  p.  133°/15*5  mm., 
Df5  1*0827,  by  loss  of  carbon  dioxide. 

CO 

1  :  A-Dimethylcoumaranone,  CgH3Me<\_Q_^>OHMe,  m.  p.  63°  (di- 

semicarbazide  derivative,  m.  p.  225°),  and  ethyl  1  :  4- dimethyl - 

CO 

coumaranone-l-carboxylate,  06H3Me<^_Q%7>CMe*C02Et,  are  obtained 

by  heating  ethyl  2-hydroxy-4-methylcoumarilate  with  methyl  iodide 
and  methyl-alcoholic  sodium  methoxide.  The  ester  hasb.  p.  170 — 172°/ 
15  mm.,  Df'1  1*1606,  when  prepared  at  atmospheric  pressure,  and 
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b.  p.  179  — 182°/18-5  mm.,  Df1  1-1533,  when  obtained  in  a  sealed 
tube ;  it  contains  a  little  of  the  0-ether,  and  therefore  yields 
2-methoxy-4-methylcoumarilic  acid  as  well  as  1  : 4-dimethylcoumaranone 
by  warming  with  alcoholic  alkali.  In  an  attempt  to  prepare  the  pure 
ester,  the  following  have  been  obtained  :  a-2-aldehydo-^-methylphenoxy- 
propionic  acid,  m.  p.  Ill — 112°,  and  its  methyl  ester,  m.  p.  57°;  ethyl 
ester,  b.  p.  206°/35  mm.,  and  oxime,  m.  p.  168 — 169°,  from  the  last 
a-2-cyanoAmethylphenoxypropionic  acid,  m.  p.  121 — 122°,  being 
obtained  by  boiling  acetic  anhydride. 

The  ethylation  of  ethyl  2-hydroxy -4-methylcoumarilate  by  ethyl 
iodide  and  alcoholic  sodium  ethoxide  in  a  sealed  tube  yields  a  mixture 
of  the  0-  and  the  (7-ethers,  since  the  product  yields  with  boiling 
alcoholic  alkali  k-methyl-l-ethylcoumaranone,  m.  p.  40°,  and  2-ethoxy  - 
4-methylcoumarilic  acid. 

Methyl  2  -  hydroxythionaphthen  -  1  -  carboxylate,  methyl-alcoholic 
sodium  methoxide  (1  mol.),  and  methyl  iodide  (2  mols.),  heated  in  a 
sealed  tube  at  100°  for  two  hours,  yield  a  mixture  of  methyl  2-methoxy- 

thionaphthen-l- carboxylate,  C6H4<\^.g'^^^>C*C02Me,  m.  p.  68 — 68-5°; 

and  methyl  2-keto-l-methyldihydrothionaphthen-l-carboxylate, 

C6H4<^>CMe*C02Me, 

m.  p.  74°,  which  is  separated  by  the  sparing  solubility  of  the  latter  in 
petroleum  of  low  b.  p.,  or  in  methyl  alcohol.  The  0-ether,  which  is 
the  chief  product  by  this  method  of  methylation,  is  the  only  product 
when  an  aqueous  alkali  and  an  excess  of  methyl  sulphate  are  used  ;  it 
fields  2-methoxythionaphthen-\-carboxylic  acid,  m.  p.  171 — 173°,  by 
hydrolysis  by  alcoholic  alkali.  This  acid  is  readily  converted  into 
2-methoxythionaphthen  above  its  m.  p.  The  (7-ether  is  rapidly  decom¬ 
posed  by  cold  alcoholic  alkali,  yielding  a-o -carboxyphenylthiolpropionic 
acid,  C02H*C6H4*S*CHMe*C02H,  m.  p.  194 — 195°,  colourless  leaflets, 
which  is  also  obtained  from  thio»alicylic  acid  and  a-bromopropionic 
acid  and  dilute  sodium  hydroxide  on  the  water-bath  ;  it  cannot  be 
transformed  back  to  the  thionaohthen  derivative. 

Methyl  2-hydroxythionaphthen-l -carboxylate  reacts  with  ethyl 
iodide  and  sodium  ethoxide  at  100°  in  a  sealed  tube  to  form  a  mixture 
of  the  O-  and  the  (7-ethyl  ethers.  Since  these  could  not  be  separated, 
the  product  was  treated  with  alcoholic  alkali,  whereby  the  former 
yields  2-ethoxythionaphthen-l-carboxylic  acid,  m.  p.  158°,  stout  prisms, 
and  the  latter  is  converted  into  a-o-carboxyphenylthiolbutyric  acid, 
C02H  •  C6H4  •  S*  CHEt  •  C02  H, 

m.  p.  1 7 1 — 172°.  2- Ethoxy thionaphthen  has  b.  p.  154°/19  mm.,  and 

Dlr  1*1591. 

Ethyl  indoxylate,  methyl  sulphate,  and  dilute  potassium  hydroxide 
at  the  ordinary  temperature  yield  ethyl  3-methoxyindole-2-carboxylate, 

c6h4<^“±>c  •C02Et,  m.  p.  92 — 93°;  by  hydrolysis  with  alcoholic 

alkali,  the  ester  yields  the  acid,  C10H9O3N,  m.  p.  147 — 148°  (decomp.), 
which  is  converted  by  heating  into  '5-methoxyindole,  m.  p.  69 — 70°, 
b.  p.  about  170°/18 — 19  mm.,  flattened  needles.  Methoxyindole 
develops  a  brownish-violet  coloration  with  concentrated  sulphuric 
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acid,  produces  a  brownisli-red  coloration  on  a  pine  shaving  moistened 
with  hydrochloric  acid,  and  yields  indigotin  by  warming  with  ferric 
chloride  and  hydrochloric  acid. 

The  methylation  of  ethyl  indoxylate  by  methyl  iodide  and  methyl 
alcoholic  sodium  methoxide  at  100°  in  a  sealed  tube  yields  a  mixture 
of  methylated  derivatives  which  has  not  yet  been  thoroughly 
examined.  C.  S. 

Ethers  of  Hydroxyquinolbenzein  [2:3: 7-Trihydroxy- 
9-phenylfluorone].  Friedrich  Kehrmann  and  M.  Gunther  (fier., 
1912,  45,  2884 — 2891). — An  examination  of  the  oxonium  haloids 
obtained  from  substituted  phenylxanthhydrols  would  indicate  that  the 
presence  of  an  esterified  carboxyl  group  in  the  ortho-position  in  the 
phenyl  group  is  essential  for  the  existence  of  normal  haloid  salts 
(compare  Kehrmann  and  Dengler,  Abstr.,  1909,  i,  249  ;  Gomberg 
and  Cone,  ibid.,  1910,  i,  55  ;  Kehrmann  and  Knop,  this  vol.,  i,  43). 
That  this  is  not  so  is  proved  by  the  following  example. 

2:3:  7-Trihydroxy-9-phenylfluorone  is  readily  obtained  in  70%  yield 
by  keeping  equal  weights  of  hydroxyquinol  and  benzotrichloride  for 
twenty-four  hours  at  the  ordinary  temperature,  for  eighteen  hours  at 
60 — 70°,  and  finally  for  one  hour  at  100°,  and  decomposing  the  result¬ 
ing  chloride  by  boiling  water.  When  heated  with  the  calculated 

amount  of  dilute  aqueous  sodium  hydroxide 
and  an  excess  of  methyl  iodide,  the  benzein 
yields  a  mixture  of  Z-hydroxy-2  :  7 -dimethoxy- 
9-phenyljluorone  (annexed  formula),  m.  p. 
287 — 288°,  dark  red  crystals  with  blue 
metallic  reflex,  and  the  corresponding  tri¬ 
methyl  ether,  C22HiA>  P-  277°,  golden 
leaflets.  The  dimethyl  ether  forms  a  red 
sodium  salt,  and  a  chloride,  orange-red  leaflets,  and  acetate,  both  of 
which  are  hydrolysed  by  water  ;  the  acetate  of  the  trimethyl  ether 
does  not  give  a  precipitate  by  the  addition  of  water  to  its  solution  in 
acetic  acid. 

By  treating  the  trimethyl  ether  in  nitrobenzene  at  150°  with  methyl 
sulphate,  a  tetramethyl  ether  is  obtained,  which  is  isolated  by  hydro¬ 
chloric  acid  in  the  form  of  2:3:6:  7-tetramethoxy-9-phenylxanthonium 

chloride,  C6H2(OMe)2<^Q^^>C0H.2(OMe)2,  red  leaflets.  The  corre¬ 
sponding  platinichloride,  2C.23H2I06,PtCl6,  brick-red  leaflets,  and 
dichromate  are  described.  The  chloride  dissolves  in  water  without 
hydrolysing.  The  solution  is  bitter,  and  remains  unchanged  for  a  short 
time  even  after  the  addition  of  sodium  hydrogen  carbonate,  but 
ultimately  decomposes,  yielding  the  tetramethoxyphenylxanthenol ,  colour¬ 
less  needles  (■, methyl  alcoholate,  m.  p.  171 — 172°).  An  ethereal  solution 
of  the  carbinol  forms  with  carbon  dioxide  a  yellow,  fluorescent  solution, 
which  probably  contains  the  xanthonium  carbonate.  C.  S. 

Action  of  Hydrogen  Peroxide  on  Trithienyl.  Maurice 
Lanfry  ( Compt .  rend.,  1912,  155,  836 — 838). — By  the  action  of 
hydrogen  peroxide  (10  vols.)  on  a  boiling  solution  of  trithienyl  in 
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dilute  acetic  acid  two  compounds  are  formed  according  to  the  duration 
of  the  reaction.  After  thirty  minutes,  a  compound ,  C12H8S202,  m.  p. 
231 — 233°,  is  obtained,  crystallising  in  colourless  prisms,  insoluble  in 
water,  but  soluble  in  benzene  or  chloroform.  It  is  not  acted  on  by 
aqueous  alkalis  or  dilute  sulphuric  acid.  If  the  reaction  is  prolonged 
to  one  hour,  the  compound,  C12H8S204,  m.  p.  338°,  already  prepared 
by  Renard  (compare  Abstr.,  1891,  427)  by  the  oxidation  of  trithienyl 
with  fuming  nitric  acid,  is  obtained.  It  is  not  acted  on  by  bromine  in 
the  cold  or  on  heating.  W.  G. 

Preparation  of  Anthraquinone  Derivatives  Containing 
Sulphur.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  248171). — 
When  1  :  2 -dihalogen-  or  1  :  2-halogenamino-anthraquinones  are  boiled 
during  some  hours  in  nitrobenzene  solution  with  1  :  2-dimercaptol-  or 
1 :  2-aminomercaptol-anthraquinones  condensation  occurs. 


Diphthalylthianthren  (formula  I.),  red  needles  with  a  metallic 
lustre,  is  thus  prepared  from  anthraquinone-1  : 2-dimercaptol  and 
1  : 2-dichloroanthraquinone,  whilst  1  : 2-dichloroanthraquinone  and 
2-aminoanthraquinone-l-mercaptol  furnishes  thiodianthraquinonylamine 
(formula  II.). 

A  complete  analysis  of  these  compounds  is  given  in  the  original. 

F.  M.  G.  M. 

Preparation  of  Compounds  from  Quinine  and  Dialkyl- 
barbituric  Acids.  Emanuel  Merck  (D.R.-P.  249908). — A  salt  from 
codeine  and  diethylbarbituric  acid  has  previously  been  prepared  (com¬ 
pare  this  vol.,  i,  209),  and  the  reaction  has  now  been  extended  to  other 
nearly  related  alkaloids. 

Quinine  diethylbarbiturate  crystallises  in  fine  needles,  m.  p.  136°, 
whilst  quinine  dipropylbarbiturate  forms  colourless  needles,  m.  p. 
127 — 128°.  F.  M.  G.  M. 

Preparation  of  Esters  of  Hydroquinine.  Vereinigte  Chinin- 
fabriken  Zimmer  &  Go.  (D.R.-P.  250379.  Compare  Abstr.,  1888,  69, 
and  1911,  ii,  219). — Ilydroquinine  ethyl  carbonate,  tasteless,  colourless 
needles,  m.  p.  75 — 78°,  is  prepared  by  boiling  together  equimolecular 
proportions  of  hydroquinine  and  ethyl  chlorocarbonate  in  benzene 
solution  during  ten  minutes. 

Benzoylhydroquinine,  colourless  crystals,  m.  p.  102 — 107°,  is  obtained 
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by  the  reaction  of  benzoyl  chloide  on  hydroquinone ;  it  forms  a 
salicylate,  colourless  needles,  m.  p.  193 '5°. 

Hydroquinine  salicylate,  large,  colourless  crystals,  m.  p.  115 — 119°,  is 
prepared  by  heating  hydroquinine  with  salol  during  six  hours 
at  130—140°. 

p -Nitrobenzoylhydroquinine,  m.  p.  163 — 164°,  is  obtained  by  the 
action  of  jo-nitrobenzoyl  chloride  on  hydroquinine  in  boiling  benzene 
solution  •  on  reduction  it  furnishes  p-aminobenzoylhydroquinine,  yellow 
needles,  m.  p.  155 — 157*5°.  Hydroquinine  carbonate  is  prepared  by 
the  action  of  carbonyl  chloride  on  hydroquinine ;  these  compounds 
are  of  therapeutic  value.  F.  M.  G.  M. 

Peculiar  Relation  between  the  Strengths  of  Acids  and  their 
Activity.  II.  Paul  Rabe  [with  Eberhard  Felle]  (Ber.,  1912,  45, 
2927 — 2932.  Compare  Rabe  and  McMillan,  Abstr.,  1911,  ii,  33). — 
The  author  has  extended  his  previous  work  on  the  catalytic  influence 
of  acids  in  accelerating  the  conversion  of  cinchonine  into  cinchotoxine, 
and  has  now  examined  the  effect  of  hydrochloric  and  acetic  acids  on 
cinchonine,  cinchonidine,  hydrocinchonine,  quinine,  quinidine,  and 
hydroquinine.  Hydrochloric  acid  did  not  effect  the  transformation  in 
any  of  the  observed  cases.  The  change,  however,  takes  place  slowly 
in  dilute  alcoholic  solution  (80%),  and  still  more  slowly  in  benzene 
solution. 

In  the  case  of  narcotine,  the  following  reactions  are  possible:  (1) 
racemisation  with  the  formation  of  so-called  gnoscopine  ;  (2)  hydrolysis 
to  nornarceine ;  (3)  hydrolytic  decomposition  into  cotarnine  and 
meconine  (compare  Rabe  and  McMillan,  Abstr.,  1911,  i,  77).  On 
treatment  with  3A-acetic  acid  at  98°  during  thirty  hours,  narcotino 
yields  small  quantities  of  nornarceine,  meconine,  and  cotarnine, 
together  with  traces  of  gnoscopine;  with  A-hydroehloric  acid,  on  the 
other  hand,  no  decomposition  product  was  obtained  after  treatment 
during  ten  hours  at  98°,  whilst,  after  thirty  hours,  only  traces  of 
nornarceine  were  detected. 

Choline  when  heated  at  about  98°  during  seventy-two  hours  with 
A-bydrochloric  and  A-acetie  acids  respectively  yielded  70%  and  66%  of 
unchanged  material.  Trimethylamine  could  not  be  detected.  A 
portion  of  the  choline  apparently  suffered  change  in  some  unknown 
direction. 

Oleic  acid  when  heated  with  acetic  acid  or  with  acetic  acid  and 
water  at  98°  during  thirty-six  hours  was  not  converted  into  elaidic 
acid.  H.  W. 

Hseman thine.  Louis  Lewin  (Arch.  expt.  Path.  Pharm.,  1912,70, 
302). — Polemical  against  Tutin  (this  vol.,  i,  797).  Haemanthine  (from 
Haemanthus  toxicarius  [ Buphane  disticha ])  is  a  pure  substance  with 
characteristic  chemical  reactions,  and  a  constant  toxic  action. 

W.  D.  H. 

Preparation  of  ajooScopolamine.  F.  Hoffmann,  La  Roche 
&  Co.  (D.R.-P.  247819). — s^oScopolamine,  Cl7H1903N,  needles,  m.  p. 
97 — 98°,  is  readily  prepared  by  dissolving  two  parts  of  scopolamine 
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sulphuric  acid  (this  vol.,  i,  896)  in  hot  water  (50  parts),  cooling  until 
crystallisation  commences,  and  then  adding  20  parts  of  2W_sodium 
hydroxide,  when  the  product  separates  after  half  an  hour  in  crystalline 
form  ;  it  furnishes  a  crystalline  nitrate.  Chloroscopolamine  is  obtained 
by  the  action  of  thionyl  chloride  on  scopolamine.  F.  M.  G.  M. 


Derivatives  of  Triketopyrrolidine  and  their  Conversion  into 
Trimethylparamide.  Otto  Mumm  and  Clemens  Bergell  (Ber., 
1912,  45,  3149 — 3155). — By  the  action  of  potassium  oxalate  on  the 
additive  product  of  methyl  sulphate  and  a-methylisooxazole  an 
iV-oxalyl  compound, 
which  immediately  loses  water, 

CONMe 

pyrrolidine,  CH3-COCH<  l 


CH3‘CO*CH2*CO*NMe*CO*C02K,  is  obtained, 
forming  triketo-3-acetyl-l-methyl- 

The  potassium  salt  at  first 


yC,<S5>NMe 

NMe<^p>c/|  °° 

0(K  *\o,<°g>NMe 


CO-CO 

formed  is  readily  hydrolysed  by  acids.  The  corresponding  benzoyl 
derivative  is  prepared  in  a  similar  manner  from  2-phenyltsooxazole. 
Both  acyl  compounds  have  acid  properties  ;  they  are  colourless,  but 
form  yellow  salts.  With  phenylhydrazine,  the  benzoyl  derivative 
forms  an  additive  compound,  which  is  converted  into  the  phenyl- 
hydrazone  when  boiled  with  alcoholic  hydrogen  chloride. 

The  benzoyl  compound  is  not 
affected  by  boiling  with  water,  but 
the  acetyl  derivative  loses  acetic  acid, 
forming  a  polymeride  of  the  methyl- 
imide  of  acetylenedicarboxylic  acid, 
namely,  trimethylparamide ,  which  may  be  regarded  as  the  trimethylimide 
of  mellitic  acid  (annexed  formula). 

It  is  assumed  that  in  the  acyl  compounds  the  oxalic  acid  residue  is 
attached  to  nitrogen.  Proof  of  this  is  afforded  by  the  formation  of 
,  ,  .  ,  ^  TT  .CONMe 

S-methyl-2-acetonylA-quinazolone,  C6H4<^ _ ^JL  _ _ _ ,  ,  when 


'CO' 


:C-CH2-COCH3’ 


sodium  anthranilate  acts  on  the  methyl  sulphate  additive  product  of 
a-methylisooxazole.  When  boiled  with  dilute  hydrochloric  acid,  acetic 

acid  is  eliminated  and  2  :  3-dimethylquinazolone,  C6H4<^_  ^  ^  ,  is 


obtained. 

The  potassium  salt  of  triketo-Z-benzoyl-\-methylpyrrolidine  crystallises 
in  yellow,  interlaced  needles,  m.  p.  175°,  and  yields  when  acidified  the 
triketopyrrolidine  itself,  m.  p.  107°.  The  additive  product  with 
phenylhydrazine  has  m.  p.  143°;  the  phenylhydrazone  forms  yellow 
prisms,  m.  p.  165°. 

Triketo-d-acetyl-l-methylpyrrolidine  separates  in  almost  colourless 
prisms,  m.  p.  120 — 124°  )  the  potassium  salt  is  yellow.  tf 

Trimethylparamide  crystallises  in  slender,  colourless  needles,  sub¬ 
liming  at  about  400°. 

Z-Methyl-2-acetonyl  -  4  -  quinazolone  crystallises  in  colourless  rods, 
m.  p.  198°.  E.  F.  A. 


The  Blood  Pigment.  X.  J.  Grabowski  and  Leon  Marchlewski 
(Zeitsch.  physiol.  Ohem.,  1912,  81,  86 — 89). — It  is  probable  that  methyl 
ethylpyrrole  is  a  constituent  of  haemopyrrole. 
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3-Methyl-4-n-propylpyrrole,  prepared  from  methyl-w-propylmaleic 
anhydride,  distils  in  oily  drops.  In  aqueous  solution  it  gives  a  red 
coloration  with  Ehrlich’s  reagent,  and  a  white  precipitate  with  mercuric 
chloride.  In  ethereal  solution  it  reacts  with  diazonium  chloride ;  the 
product  consists  of  dark  blue  crystals  with  a  coppery  lustre,  m.  p.  253°, 
and  slender  needles,  m.  p.  225°.  The  corresponding  compounds  from 
3-methyl-4-ethylpyrrole  have  m.  p.  264°  and  233°,  whereas  similar 
compounds  from  haemopyrrole  show  m.  p.  268°  and  233°.  E.  F.  A. 

Action  of  Sodium  Alkyloxides  on  Esters  of  Pyrrole- 
carboxylic  Acids.  II.  and  III.  U.  Colacicchi  and  C.  Bertoni 
( Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  450 — 454,518 — 523.  Compare 
this  vol.,  i,  647). — II.  When  sodium  ethoxide  (10%)  and  ethyl  3-acetyl- 
2  : 4-dimethylpyrrole-5-carboxylate  are  heated  for  fourteen  to  sixteen 
hours  at  220°,  it  is  possible  to  separate  from  the  reaction  product  by 
extraction  with  ether  and  fractional  distillation,  a  dimethyldiethyl- 
pyrrole,  which  yields  a  picrate,  m.  p.  88 — 89°,  identical  with  that  of 
Fischer  and  Bartholomaus  (this  vol.,  i,  384).  The  dimethyldiethyl- 
pyrrole  obtained  from  this  picrate  is  an  almost  colourless  oil,  b.  p. 
112 — 114°/22  mm.  It  has  an  odour  resembling  that  of  thymol;  it 
does  not  give  the  pine-splinter  or  Ehrlich  reactions.  The  picrate 
prepared  from  it  has  m.  p.  92°. 

The  action  of  sodium  ethoxide  on  3-acetyl-2  :  4-dimethylpyrrole 
(twelve  hours  at  150 — 170°)  also  yields  among  other  substances  the 
tetra-substitution  product,  which  was  isolated  as  picrate. 

III.  When  ethyl  2  :  5-dimethylpyrrole-3  : 4-dicarboxylate  is  heated 
with  sodium  ethoxide  (10%)  for  fourteen  hours  at  220 — 230°,  a 
dimethyldiethylpyrrole  is  formed.  Its  picrate,  C1)5H20O7N4,  crystallises 
in  yellow  prisms,  m.  p.  102 — 103°. 

When  an  ethereal  solution  of  benzoyl  chloride  is  added  to  the 
product  of  the  reaction  between  magnesium  methyl  iodide  and 
2:3: 5-trimethylpyrrole,  3-benzoyl-2  :  4  :  5 -Irimethylpyrrole,  CuH15OH, 
is  obtained.  It  crystallises  in  somewhat  red  needles,  m.  p.  172 — 173°, 
and  is  identical  with  the  substance  prepared  from  oximinomethyl 
ethyl  ketone  and  benzoylacetone  by  Knorr’s  method.  It.  V.  S. 

Some  Acyl  Derivatives  of  2-  and  3-Aminopyridines.  F. 
Carlo  Palazzo  and  G.  Marogna  (Atti  R.  Accad.  Lincei,  1912,  [v],  21, 
ii,  512 — 518.  Compare  Palazzo  and  Tamburini,  Abstr.,  1911,  i,  327). 
— When  3-aminopyridine  is  treated  with  ethyl  acetoaeetate  under  the 
same  conditions  as  were  employed  by  Palazzo  and  Tamburini,  3 -aceto- 
acetylaminopyridine  is  obtained,  m.  p.  134 — 135°  (previously  softening). 
It  is  soluble*  in  acids  and  alkalis,  gives  a  green  precipitate  with 
ammoniacal  copper  acetate,  and  an  intense  reddish-violet  coloration 
with  ferric  chloride.  3 -Benzoylacetylaminopyridine  has  m.  p.  100 — 101° 
(softening  at  96°),  and  has  properties  similar  to  those  of  the  aceto- 
derivative. 

2-Aminopyridine  reacts  with  w-bromoacetophenone  (preferably  in 
alcoholic  solution),  forming  the  compound,  C5H4N*NH*CH2*COPh, 
which  crystallises  in  silky  needles,  m.  p.  135°.  R.  V.  S. 
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Preparation  of  the  Hydrochlorides  of  QuiDoline-  and 
Pyridine-Iodochlorides.  Moritz  Kohn  and  Artur  Klein  (. Monatsh 
1912,  33,  967 — 970). — When  a  mixture  of  quinoline  with  diluted  nitric 
acid  and  iodine  is  heated  to  boiling  and  concentrated  hydrochloric  acid 
added  gradually,  the  brown  colour  of  the  iodine  disappears,  and  an  oil 
separates  which  crystallises  on  cooling  ;  this  substance  is  the  hydro¬ 
chloride  of  quinoline,  iodochloride,  C9HrN,ICl,HCl,  m.  p.  118 — 120° 
(compare  DittmaT,  Abstr.,  1886,  158  ;  Pictet  and  Krafft,  Abstr.,  1892, 
1356)  ;  the  substance  is  readily  hydrolysed  by  water  with  the  formation 
of  the  free  quinoline  iodochloride,  m.  p.  156 — 157°. 

In  a  similar  manner,  pyridine  yields  the  hydrochloride  of  pyridine 
iodochloride,  m.  p.  183°.  D.  F.  T. 


Preparation  of  Condensation  Products  of  Cyclic  Ammonium 
Bases.  A.  Kaufmann  (D.R.-P.  250154). — Compounds  of  therapeutic 
value  are  obtained  by  the  action  of  an  alkali  hydroxide  or  ethoxide  on 
quaternary  salts  of  quinoline  in  the  presence  of  ethyl  acetoacetate, 
phenylacetonitrile,  or  indoxyl.  The  compound,  C18B[j6K2,  m.  p. 
122 — 125°,  and  having  the  constitution  : 


NHMe-C6H4-CH:CH-CH:CPh-CN  or 


C6H4< 


CH=CH 

NMe-CH-CHPh-CN’ 


is  prepared  from  phenylacetonitrile,  quinoline,  methyl  sulphate,  and 
sodium  ethoxide. 

The  compound ,  C10H6N*CH2*NO2, brownish-yellow  needles,  is  obtained 
from  quinoline,  methyl  sulphate,  and  nitromethane,  whilst  quinoline 
methiodide  and  ethyl  acetoacetate  furnish  the  compound,  C2GH2803N2, 
leaf-like  aggregates,  m.  p.  146 — 147°,  and  nitromethane  with  iso - 
quinoline  methiodide,  a  product  with  m.  p.  99°.  F.  M.  G.  M. 


4-Quinolyl  Ketones.  Adolf  Kaufmann,  Heinrich  Peyer,  and 
Max  Kunkler  ( Ber .,  1912,  45,  3090 — 3098). — The  authors  suggest 
that  the  specific  action  of  quinine  in  cases  of  malaria  is  connected  with 

the  presence  of  the  -CH(OH)’CH’NI  group  in  the  4-position  of  the 
quinoline  nucleus,  and  in  support  of  this  view  mention  that  adrenaline 
contains  the  same  grouping,  and  that  the  physiological  properties  of 
quinine  are  essentially  modified  by  the  disappearance  of  the  hydroxyl 
group  from  the  molecule. 

The  synthesis  of  quinoline  derivatives  containing  the  above  group 
in  the  4-position  is  being  undertaken  ;  in  the  present  paper  a  number 
of  4-quinolyl  ketones  are  described.  These  form  well  crystallised  salts, 
and  resemble  in  their  chemical  behaviour  and  constitution  the  cincbo- 
toxins  of  Miller  and  Rohde  (Abstr.,  1893,  i,  434). 

4 -Quinolyl  methyl  ketone,  C9H6N*COMe,  prepared  by  the  interaction 
of  4-cyanoquinoline  and  magnesium  methyl  iodide,  and  purified  by 
means  of  its  picrate,  which  forms  soft,  yellow  needles,  m.  p.  165 — 170° 
(decomp.),  or  its  acetate  (long,  white  needles,  m.  p.  70°),  is  a  pale  yellow 
oil,  b.  p.  138°/2  mm.,  m.  p.  below  —20°;  the  hydrochloride  forms 
colourless  prisms,  m.  p.  200 — 214°  (decomp.) ;  the  methiodide ,  dark  red 
crystals,  m.  p.  172°  (decomp.);  the  yellow  phenylhydrazone  forms  a 
picrate,  which  crystallises  from  acetic  acid  in  cinnabar-red  granules, 
m.  p.  224°  (decomp.). 
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^-Quinolyl  phenyl  ketone,  prepared  from  4-cyanoquinoline  and 
magnesium  phenyl  bromide,  distils  at  155°/ 0'5  mm.,  as  a  viscid,  pale 
yellow  oil,  which  solidifies  to  an  opal-like  mass,  m.  p.  58—59°;  it 
crystallises  from  water  in  long,  white  needles,  and  yields  a  picrate, 
crystallising  in  brownish-yellow  leaflets,  m.  p.  214°  (decomp.),  and  a 
phenylhydrcizone,  which  forms  a  yellow,  crystalline  powder,  m.  p. 
239 — 240°.  It  is  not  identical  with  the  compound,  m.  p.  294°, 
described  under  the  same  name  by  Remfry  and  Decker  (Abstr.,  1908, 
i,  364),  and  obtained  by  the  action  of  magnesium  phenyl  bromide  on 
ethyl  cinchonate. 

&-Methoxy-k-quinolyl  methyl  ketone,  OMe*C9H5N’COMe,  obtained 
from  quinonitrile  (4-cyano-6-methoxyquinoline),  crystallises  in  thin, 
golden-yellow  platelets,  m.  p.  92°,  and  give  solutions  having  a 
yellowish-green  fluorescence.  F.  B. 

Preparation  of  Dihydroisoquinoline  Derivatives.  Herman 
Decker  (D.R.-P.  249723.  Compare  this  vol.,  i,  581). — It  is  found 

that  the  physiological  action  of  6:7- 
methylenedioxy  -3:4-  dihydroisoquinoline 
(Abstr.,  1911,  i,  906)  is  increased  by 
alkylation;  the  ethiodide  (annexed  formula) 
forms  yellow  leaflets,  m.  p.  220°,  and  the 
corresponding  benzyl  chloride  is  a  pale 
yellow,  hygroscopic,  crystalline  powder,  m.  p.  215°. 

F.  M.  G.  M. 

Preparation  of  Compounds  from  2-Phenylquinoline  4  carb¬ 
oxylic  Acid  or  its  Homologues  with  Glycine.  Chemische 
Fabrik  auf  Actien  (vorm.  E.  Schering)  (D.R.-P.  249766). — When 
2-phenylquinoline-4-carboxylic  acid  or  its  homologues  react  with  the 
alkyl  esters  of  glycine  the  corresponding  salts  are  formed:  Ethylglycyl 

2- phenylquinoline-i-carboxylate  forms  pale  yellow  needles,  m.  p.  135°, 
whilst  the  corresponding  ester  of  2-phenyl-6-methylquinoline-4- 
carboxylic  acid  is  a  colourless,  crystalline  powder,  m.  p.  126 — 127°. 

F.  M.  G.  M. 

Preparation  of  Substituted  2 : 3-Diphenylquinoline-4-carb- 
oxylic  Acid.  Farbemfabriken  vorm,  Friedr.  Bayer  &  Co.  (D.R.-P. 
249765). — When  isatin  derivatives  are  condensed  with  deoxy- 
benzoins  they  yield  2 : 3-diphenylquinoline-4-carboxylie  acids,  which 
are  colourless,  crystalline,  tasteless,  and  of  therapeutic  value. 

2  :  3 -Diphenyl-6  :  8  -  dimethyl  quinoline-4:  -  carboxylic  acid,  colourless 
needles,  m.  p.  245°,  is  obtained  when  dimethylisatin  (60  parts)  in  boil¬ 
ing  30%  potassium  hydroxide  solution  (5  parts  KOH)  is  slowly  treated 
with  an  alcoholic  solution  of  deoxybenzoin  (80  parts). 

2  :  3-Diphenyl-Q-methylquinoline-i-carboxylic  acid,  m.  p.  319°,  is  pre¬ 
pared  in  a  similar  manner  from  deoxybenzoin  with  />-methylisatin ; 

3- phenyl-2-p-tolylquinoline-4:-carboxylic  acid,  m.  p.  304°,  from  isatin  with 
jp-methyldeoxybenzoin,  whilst  isatin  with  ^o-methoxydeoxybenzoin 
furnishes  3-j)henyl-2-'p-anisylquinoline-b.-carboxylic  acid,  colourless  leaflets, 
m.  p.  291°. 


CH 
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3  -  Phenyl-2-o-carboxyphenylquinoline  -  4  -  carboxylic  acid ,  colourless 
leaflets,  m.  p.  78°,  is  obtained  by  the  condensation  of  isatin  with  the 
anhydride  of  deoxybenzoincarboxylic  acid  (annexed 

_ C‘OHPh  formula),  whilst  2  :  4-dibromoisatin  with  deoxy- 

|  |  ’  \>q  benzoin  furnishes  6:8-  dibromo  -2:3-  diphenyl- 

\/  C'O  quinoline  A- carboxylic  acid,  colourless  needles, 

m.  p.  250°,  and  3-phenyl-2-p-tolylA-methylquinoline- 
4-carboxylic  acid,  colourless  needles,  m.  p.  290°,  is  obtained  from 
je>-methylisatin  with  jo-methyldeoxybenzoin.  F.  M.  G.  M. 

New  Derivatives  of  Phenyl  isooxazolone.  Andre  Meyer 
(Compt.  rend.,  1912,  155,  841 — 844). — With  a  view  to  a  study  of  the 
relations  between  colour  and  constitution,  the  author  has  prepared  a 
number  of  derivatives  of  phenyltsooxazolone  by  condensation  with 
cyclic  aldehydes  according  to  a  method  previously  described  (compare 
Wahl  and  Meyer,  Abstr.,  1908,  i,  368).  The  following  condensation 
products  (substituted  3-phenyl-4-benzylideneisooxazolones)  were 
prepared. 

3  -  Phenyl  -  4  -  p -tolylidenev&ooxazolone,  C302NPh  I CH*  C6H4Me,  yellow 
needles,  m.  p.  177 — 178°,  giving  a  deep  yellow  solution  in  sulphuric 
acid. 

3-Phenyl  A-p-\sopropylbenzylideneisooxazolone, 

C302NPh:CH*G6H4Pr/3, 
golden-yellow  scales,  m.  p.  147 — 148°. 

3  -  Phenyl  -  o  -  nitrobenzylidenexsooxazolone,  C302NPh!CH*C6H4’N02, 
yellow  needles,  m.  p.  132—133°.  The  meta -isomeride  forms  deep 
yellow  crystals,  m.  p.  138 — 139°,  and  the  para -isomeride,  tufts  of 
yellow  needles,  m.  p.  179 — 180°. 

3-PhenylA-o-anisylideneisooxazolone,  C30.2NPhICH-06H4‘0Me,  deep 
yellow  prisms,  m.  p.  165 — 166°. 

3-Phenyl-i-vanillylideneisoozazolone,  C302NPhICH-C6H3(0H)*0Me, 
long,  pale  yellow  needles,  m.  p.  180 — 181°. 

3-Phenyl  A-op-dihydroxybenzylideneisooxazolone, 
C302NPh:CH-C6H3(0H)2, 

deep  yellow  needles,  m.  p.  280°,  only  very  slightly  soluble  in  the  usual 
solvents,  giving  an  orange-yellow  solution  in  alkalis. 

3-Phenyl-i-mp-dihydroxybenzylideneisooxazolone,  brown  leaflets,  m.  p. 
202 — 203°,  giving  a  reddish-violet  solution  in  alkalis. 

iso Phthalylidene  -  bis  -  3  -  phenylisooxazolone,  C6H4(CHIC302NPh)2, 
bright  yellow  needles,  m.  p.  212 — 213°. 

3  Phenyl-4-salicylideneisooxazolone  gives  an  acetyl  derivative,  small, 
yellow  crystals,  m.  p.  142 — 143°. 

The  colour  of  the  compounds  containing  a  free  hydroxyl  group  is 
deeper  than  their  ethers.  Acetylation  diminishes  the  depth  of  colour 
more  than  methylation.  The  position  of  the  hydroxyl  group  has  an 
influence  on  the  colour,  ortho-derivatives  being  generally  less  coloured 
than  para-derivatives,  the  former,  however,  yielding  more  deeply 
coloured  solutions  in  alkalis  or  sulphuric  acid  than  the  latter.  Of  the 
nitro-derivatives  the  meta  possesses  most  colour  and  the  ortho  least. 
The  colour  is  attributed  to  the  complex  CO'CIO,  the  group  CO  being 
part  of  a  pentatomic  heterocyclic  ring. 
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The  author  proposes  the  name  “  fsooxazole-indogenides  ”  for  these 
derivatives,  and  points  out  their  resemblance  to  the  corresponding 
pyrazole  derivatives,  the  colour  of  the  latter  being  less  pronounced  than 
that  of  the  former.  W.  G. 


Preparation  of  Anthraquinone  Derivatives.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  250090). — The  condensation  of 
acyl  derivatives  of  o-diaminoanthraquinones  has  previously  been 
described  (this  vol.,  i,  140);  it  is  now  found  that  if  o-aminoanthra- 
quinone  mercaptans  are  employed,  the  following  reaction  takes  place, 
yielding  anthraquinonethiazoles, 


.^NH-COR 

A^SH 


or 


a<nh2 

AVsS-CO-R 


a<^>c*r 


n— c*sh 


'  A  =  anthraquinone). 

The  thiazole,  obtained  when  sodium  l-aminoanthraquinone-2- 
y — C>QP£  mercaptan  (1  part)  is  boiled  with  acetic 
anhydride  (5  parts),  separates  in  pale  yellow 
needles. 

The  hydroxythiazole  (formula  I.),  small  needles, 
m.  p.  255°,  is  prepared  from  sodium-1 -amino- 
anthraquinone-2-mercaptan  with  ethyl  chloro- 
carbonate  in  alcoholic  solution. 

The  thiazolmercaptole  (formula  II.),  orange- 
yellow  needles,  is  prepared  in  a  similar  manner  in  the  presence  of 
carbon  disulphide,  whilst  1  :  4-diaminoanthra- 
quinone-2-mercaptol  when  boiled  with  benzoyl 
chloride  in  nitrobenzene  solution  furnishes  4- 
benzoylaminoanthraquinone-l  :  2 -thiazole,  brown 
prisms.  F.  M.  G.  M. 


Cause  of  the  Blue  Colour  Produced 
by  Nitrous  Acid  and  Other  Oxidising 
Agents  in  Sulphuric  Acid  Solutions  of  Diphenylamine. 
Friedrich  Kehrman  and  St.  Micewicz  ( Ber .,  1912,  45, 

2641 — 2653). — By  boiling  tetraphenylhydrazine  in  toluene  solution, 
Wieland  (Abstr.,  1911,  i,  569)  obtained  a  yellow  substance, 
which  dissolved  in  sulphuric  acid  in  the  presence  of  oxidising 
agents  with  a  blue  coloration,  and  was  considered  by  him  to 
be  a  diphenyldihydrophenazine.  The  blue  coloration  produced  in  the 
diphenylamine  reaction  was  referred  by  Wieland  to  the  intermediate 
formation  of  this  substance.  The  authors  point  out,  however,  that 
the  properties  of  the  substance  differ  very  considerably  from  those 
of  the  homologous  di-/?-tolyldihydrotoIazine,  and  thus  render  it 
improbable  that  the  compound  has  the  structure  assigned  to 
it  by  Wieland.  Further,  the  explanations  given  by  Wieland 
of  the  transformation  of  tetra-aryl hydrazines  into  phenazonium 
derivatives  are  not  in  accord  with  the  results  obtained  by 
Jacobson,  who  has  shown  that,  under  the  influence  of  acids, 
symmetrical  diarylamines  containing  substituents  in  the  para- 
position  undergo  the  semidine  transformation,  whilst  unsubstituted 
diarylhydrazines  are  converted  into  benzidine  derivatives.  The 
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action  of  sulphuric  acid  on  tetra-/>-tolylhydrazine  would  thus  lead  to 
the  formation  of  a  semidine  (I),  which  is  then  converted  by  oxidation 
into  the  o-indamine  (II),  and  Anally  by  loss  of  hydrogen  chloride  into 
di-jo-tolyldihydrotolazine  (III)  : 


O  H  Me^^^6^4^e^~'>C  H  Me 

^ 4Me  NH(C6H4Me)^Ufi±l3lVle 

(I). 


C6H(Me/N(C«^«>C<HsMe 

(II). 


o6h3 


Bie\v/n  tt 


(°6H4 

'N  (C6H4Me)' 
(III). 


6H3Me 


Tetraphenylhydrazine,  on  the  other  hand,  undergoes  the  benzidine 
transformation,  yielding  WA'-diphenylbenzidine,  which  cannot  be 
further  converted  into  diphenyldihydrophenazine.  In  order  to 
determine  the  cause  of  the  blue  coloration  in  the  diphenylamine 
reaction,  the  authors  have  examined  the  action  of  nitrous  acid  and 
other  oxidising  agents  on  diphenylamine  and  JVW'-diphenylbenzidine, 
and  come  to  the  conclusion  that  the  blue  coloration  is  due  to  the 
formation  of  quinoneimonium  salts  of  the  composition 
NPh:C6H4-06H4:NPh,HX, 

produced  by  the  oxidation  of  AW'-diphenylbenzidine,  the  latter 
compound  being  formed  by  the  action  of  sulphuric  acid  on  diphenyl¬ 
amine  (compare  Kadiera,  Abstr.,  1905,  i,  934). 

The  green  salt  obtained  by  Wieland  by  the  action  of  ethereal 
hydrogen  chloride  on  di-ja-tolyldihydrotolazine  is  more  readily 
prepared  by  the  oxidation  of  di-£>-tolylamine  with  sodium  dichromate 
in  acetic  acid  solution  and  treating  the  product  with  hydrochloric 
acid.  It  has  the  composition  C56H54N4CI4  and  is  a  W-quinhydrone, 
consisting  of  di-p-tolyltolazonium  dichloride  (1  mol.)  combined  with 
di-p-tolyldihydrotolazine  dibydrochloride  (1  mol.)  ;  on  crystallisation 
from  water  it  loses  2HC1,  yielding  the  normal  salt,  C56H52N4C12.  The 
quinhydrone  salts  are  converted  by  aqueous  ferric  chloride  into  the 
holo  quinonoid  salt,  which  was  isolated  in  the  form  of  its  dark  brown 
platinichloride,  C28H26N2PtCl6. 

Oxidation  of  diphenylamine  by  means  of  potassium  persulphate  and 
sulphuric  acid  in  glacial  acetic  acid  solution  at  the  ordinary  tem¬ 
perature  yields  the  N -quinhydrone  sulphate  of  NN ' -diphenylbenzidine. 
This  is  a  dark  olive-green,  microcrystalline  substance,  which  is 
oxidised  by  excess  of  potassium  persulphate,  or  better  by  sodium 
dichromate  and  sulphuric  acid,  to  the  corresponding  holo- quinonoid 
sulphate. 

When  decomposed  by  water,  the  dark  blue  liquid  formed  by  the 
addition  of  sodium  nitrite  to  a  solution  of  diphenylamine  in  strong 
sulphuric  acid  yields  an  olive-green  precipitate,  which  contains  the 
following  substances  :  (1)  the  W-quinhydrone  sulphate  of  NN'- di- 
phenylbenzidine.  (2)  ZH-p-nitroso-N  :TS'-diphcnylbenzidine, 
NO-C6H4-NH*C6H4-C6H4-NH-Of)H4-NO, 
which  forms  yellowish-red  granules  (dscomp.  290°),  gives  a  violet-red 
coloration  with  sulphuric  acid,  and  is  often  accompanied  by  WA'-di- 
phenyl  benzidine,  from  which  it  is  separated  only  with  difficulty. 
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(3 )  NN'-jD iphenylbenzidinedinilrosoamine, 

NONPh-C6H4*C6H4-NPh-NO, 

which  forms  microscopic,  yellowish- white  needles,  m.  p.  124°,  and 
dissolves  in  strong  sulphuric  acid  with  a  blue  coloration  and  evolution 
of  nitric  oxide.  From  the  instability  of  the  dinitrosoamine  in 
sulphuric  acid,  the  authors  draw  the  conclusion  that  the  original  blue 
solution,  obtained  by  the  addition  of  sodium  nitrite  to  diphenylamine  in 
sulphuric  acid,  contains  AW'-diphenylbenzidine,  and  that  the 
formation  of  the  dinitrosoamine  takes  place  during  the  subsequent 
dilution  with  water.  The  addition  of  sodium  nitrite  to  a  solution  of 
AA'-diphenyl  benzidine  in  glacial  acetic  acid,  containing  a  little 
sulphuric  acid  at  the  ordinary  temperature,  yields  the  above-mentioned 
dinitrosoamine ;  if  the  mixture  is  warmed,  di-p-nitroso-iVA'-diphenyl- 
benzidine  is  produced ;  in  one  instance,  using  an  excess  of  sodium 
nitrite,  a  nitrosoamine  of  the  last-mentioned  compound, 
NO-C6H4-NH-C6H4-CfiH4-N(NO)-C6H4-NO, 
was  obtained. 

Oxidation  with  ferric  chloride  and  a  mixture  of  acetic  and  sulphuric 
acids  converts  AA'-diphenylbenzidine  into  a  dark  green  A-quin- 
hy drone  salt,  from  which  the  blue  Ao^o-quinonoid  salt, 

bTPh:c6H4:c6H4:NPh,Hci, 

is  obtained  by  oxidation  with  chromic  acid.  The  dark  violet 
crystalline  platinichloride  of  the  Ao/o-quinonoid  salt, 
(C24H18N2Cl)2PtCl4,5H20, 

was  analysed.  F.  B. 

S  -  Phenyl  -  a  -  methyltetramethylenediamine.  [«8  -  Diamino- 
a-phenylpentane.]  Cesare  Finzi  (Gazzetta,  1912,42,  ii,  364 — 367). — 
Acetophenoneacetonedioxime  is  best  obtained  by  the  action  of  hydroxyl- 
amine  hydrochloride  on  an  excess  of  the  monoxime  (compare  this  vol., 
i,  995)  in  alkaline  solution.  When  the  dioxime  is  reduced  with 
sodium  and  alcohol,  a8-diamino-a-phenylpentane  is  obtained.  It  is  a 
dense,  yellow  oil,  which  absorbs  carbon  dioxide  from  the  air,  and  gives 
the  reactions  and  precipitates  characteristic  of  alkaloids.  Its  carbonate 
(or  carbamate)  decomposes  at  90 — 100°.  The  platinichloride, 

CijHjgl^IIgPtClg, 

crystallises  in  tufts  of  yellow  needles,  which  become  brown  at  245°  and 
melt  at  249°  (decomp.).  The  dibenzoyl  derivative,  C25H2602N2,  has 
m.  p.  224°.  R.  V.  S. 

Preparation  of  Pyrazolone  Derivatives  in  the  Benzene  Series 
Containing  a  Free  Hydroxyl  Group.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  249626). — Pyrazolones  containing  a 
free  hydroxyl  group  are  of  technical  importance  for  the  preparation  of 
dyes  and  pharmaceutical  products,  and  can  be  prepared  by  the  action 
of  acetoacetic  ester  on  the  hydrazines  of  aminophenols. 

1  :  2'-IIydroxy-5'-8ulphophenyl-3-methyl-5-pyrazolone, 

SO>H-OsH3(OH)-N<^™e  , 

colourless  crystals,  is  obtained  as  follows  :  2-amino-jp-phenolsulphonic 
acid  is  diazotised,  reduced  to  2-hydrazino-p-phenolsulphonic  acid,  which 
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is  then  treated  with  ethyl  acetoacetate  in  concentrated  aqueous  solu¬ 
tion,  when,  after  prolonged  stirring  at  60°,  the  ring  closes  and 
furnishes  the  foregoing  compound. 

1:3':  5' -Dichloro-2' -hydroxyphenyl-3-methyl-5-pyrazolone, 


0H*C6H2C12 


^  .N=CMe 

Nx)*ch  ’ 


is  prepared  in  a  similar  manner  from  4  :  6-dichloro-o-aminophenol, 
whilst  4-chloro-2-amino-o-phenolsulphonic  acid  furnishes  1  :  5 ' -chloro- 
2' -hydroxy -3' -sulphophenyl-o-methyl-5 -pyrazolone, 

S02H-C6H2C1(0H)-N<^?“e, 

when  the  intermediate  hydrazine  is  treated  with  acetoacetate,  or  if  ethyl- 
oxalacetate  is  employed  it  yields  1  : 5' -chloro-3' -sulpho-2' -hydroxy phenyl- 

5-pyrazolone-3-carboxylic  acid ,  S03H*C6H2C1(0H),N<C  i  2  , 

GO"  Gil^ 


or  with  sodium  dioxy tartrate  it  furnishes  a  red  tartrazine  dye. 

Other  aminophenols  and  their  derivatives  (A.bstr.,  1908,  i,  785)  can 
be  employed  in  this  reaction.  F.  M.  G.  M. 


Derivatives  of  5-Benzylpyrimidine.  Hermann  Kast  {Ber., 
1912,  45,  3124 — 3135). — Benzylbarbituric  acid  is  best  prepared  by 
condensing  ethyl  benzylmalonate  with  carbamide  by  means  of  sodium 
ethoxide  in  alcoholic  solution.  It  is  converted  by  phosphoryl  chloride 
at  120°  into  2  : 4 :  3-trichloro-5-benzylpyrimidine,  which  crystallises  in 
colourless  needles,  m.  p.  66'5°,  and  when  warmed  with  hydriodic  acid 
and  phosphonium  iodide  yields  2(or  Q)-iodo-i-hydroxy-5-benzylpyrimidine. 
This  forms  long,  colourless  needles,  m.  p.  208°,  dissolves  in  both  acids 
and  alkalis,  and  has  also  been  prepared  by  the  action  of  hydriodic 
acid  on  2  :  6-dichloro-4-methoxy-5-benzylpyrimidine ,  which  crystallises 
in  colourless  prisms,  no.  p.  74°,  and  is  readily  obtained  by  the  inter¬ 
action  of  2:4:  3-trichloro-5-benzylpyrimidine  and  sodium  methoxide 
in  methyl-alcoholic  solution. 

2 : 6-Dichloro-4-methoxy-5-benzylpyrimidine  reacts  with  alcoholic 
ammonia,  yielding  G-chloro-2  -  amino  ■  4  -methoxy -5  -benzylpyrimidine, 
colourless  platelets,  in.  p.  162°,  and  with  methyl-alcoholic  sodium 
methoxide  to  form  Q-chloro-2  :  4-dimethoxy  -  5-bemylpyrimidine,  which 
separates  from  alcohol  in  rhombohedric  crystals,  m.  p.  48°,  belonging 
to  the  triclinic  system,  and,  on  reduction  with  zinc  and  hydrochloric 
acid  in  alcoholic  solution,  is  converted  into  2  :  4:- dihydroxy -5-benzyl- 
pyrimidine  ( phenylthymine ).  This  forms  small,  prismatic  crystals, 
m.  p.  285 — 286°,  and  may  be  obtained  directly  from  benzylbarbi¬ 
turic  acid  by  reduction  with  phosphorus  and  hydriodic  acid  at 
150—160°. 

2:4:  6-Trimethoxy-5-benzylpyrimidine,  prepared  from  2:4:  6-trichloro- 
5-benzyl pyrimidine  and  excess  of  sodium  methoxide,  has  m.  p.  99 ‘5°. 

The  trichloro-compouud  reacts  with  ammonia  at  the  ordinary 
temperature,  yielding  4  :  5-dichloro-2-amino-5-benzylpyrimidine,  which 
crystallises  in  needles,  m.  p.  204-5°,  and  is  accompanied  by  2  : 4 -di- 
chloro-Q-amino-5-benzylpyrimidine.  The  last-mentioned  compound 
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crystallises  with  benzene  (J  mol.),  which  is  lost  at  100°;  from  alcohol 
it  separates  in  long,  slender,  lustrous,  silky  needles. 

The  constitution  of  4  :  6-dichloro-2-amino-5-benzylpyrimidine  has 
been  established  by  its  synthesis  from  benzylmalonylguanidine, 

nh^c<nh^co>ch'°»h»- 

This  crystallises  with  1H20,  and  is  prepared  by  the  condensation  of 
ethyl  benzylmalonate  and  guanidine  thiocyanate  with  sodium  ethoxide 
in  alcoholic  solution;  when  heated  at  120 — 125°  with  phosphoryl 
chloride,  it  yields  4  : 6-dichloro-2-amino-5-benzylpyrimidine,  which  is 
reduced  by  zinc  dust  and  aqueous  alcohol  to  2-amino-5-benzylpyrimidine, 
crystallising  in  lustrous  scales,  m.  p.  133  5°  ( aurichloride ,  yellow 
needles  ;  platinichloride,  orange-red  needles). 

The  action  of  methyl-alcoholic  ammonia  on  4  :  6-dichloro-2-amino- 

5- benzylpyrimidine  leads  to  the  formation  of  6-chloro-2-amino-4- 
methoxy-5-benzylpyrimidine. 

2-  or  Q-Todo-i-amino-5-benzylpyrimidine,  prepared  by  reducing 
2 : 6-dichloro-4-amino-5-benzylpyrimidine  with  hydriodic  acid  and 
phosphonium  iodide,  crystallises  in  columns,  m.  p.  201°;  the  hydro¬ 
chloride,  rhombohedra,  hydriodide,  aurichloride ,  and  platinichloride  are 
described.  On  reduction  with  zinc  dust  and  aqueous  alcohol,  it  yields 
4:-amino-5-benzylpyrimidine,  which  crystallises  in  lustrous,  colourless 
platelets,  m.  p.  156°,  and  forms  a  zinci-iodide  crystallising  in  short, 
flat  needles,  m.  p.  about  240°. 

2:4:  6-Trichloro-5-benzylpyrimidine  reacts  with  alcoholic  ammonia 
at  150 — 160°  to  form  Q-chloro- 2  :  i-diamino-5-benzylpyrimidine.  This 
crystallises  in  white  needles,  m.  p.  163°,  and  has  also  been  obtained 
by  the  reaction  of  4 :  6-dichloro-2-a?nino  5-bsnzylpyrimidine  with 
ammonia  in  alcoholic  solution.  When  reduced  with  zinc  and  hydro¬ 
chloric  acid  in  aqueous  solution,  6  chloro-2  : 4-diamino-5-beDzyl- 
pyrimidine  is  converted  into  2 :  i-diamino-5-benzylpyrimidine,  which 
forms  small,  felted  needles,  melting  at  145 — 146°,  to  a  turbid 
liquid. 

Reduction  with  hydriodic  acid  and  phosphonium  iodide  yields 

6- iodo-2  :  4- diamino-5-benzylpyrimidine  hydriodide,  pale  yellow,  pointed 

needles,  m.  p.  246 — 250°  (decomp.),  from  which  the  free  base  is 
liberated  by  aqueous  alkalis.  This  crystallises  in  clusters  of  needles, 
which  become  brown  and  have  m.  p.  191 — 192°;  the  hydrochloride  is 
mentioned.  On  reduction  with  zinc  and  aqueous  alcohol,  it  gives  rise 
to  2  : 4-diamino-5-benzylpyrimidine.  F.  B. 

Preparation  of  Derivatives  of  Barbituric  Acid.  Farbenfabrikkn 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  247952.  Compare  Trans.,  1909, 

95,  979). — b-Phenyl-b-ethylbarbituric  acid,  CCXC^g.QQ^CEtPh,  leaf¬ 
lets,  m.  p.  170°,  is  prepared  by  boiling  264  parts  of  ethyl  phenyl- 
ethylmalonate  (b.  p.  166°/12  mm.)  with  sodium  (69  parts)  and  carb¬ 
amide  (90  parts)  in  absolute  alcoholic  solution  during  six  hours  and 
evaporating  the  filtered  solution  in  a  vacuum  with  the  addition  of 
dilute  hydrochloric  acid  until  the  liquid  is  only  feebly  alkaline  ■  it 
furnishes  crystalline  calcium  and  sodium  salts. 
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5 -Phenyl-5 - benzylbarbituric  acid,  m.  p.  235° ;  5-phenyl-5-methyl- 
barhiiuric  acid,  m.  p.  220° ;  5 -phenyl-5-propylbarbituric  acid,  m.  p. 
190°;  and  5-\>-methoxyphenyl-5-ethylbarbituric  acid,  m.  p.  202°,  are 
also  described  in  the  original.  F.  M.  G.  M. 

Preparation  of  Derivatives  of  Barbituric  Acid.  Farben- 
fabriken  VORM.  Friedr.  Bayer  &  Co.  (D  R.-P.  249722.  Compare  follow¬ 
ing  abstract). — Phenylethylmalonyl  chloride,  b.  p.  50 — 60°/15  mm.,  is 
prepared  from  phenylethylmalonyl  ester  by  hydrolysis  with  alcoholic 
sodium  hydroxide  at  the  ordinary  temperature  ;  the  phenylethylmalonic 
acid  (m.  p.  155°)  so  obtained  is  then  converted  into  its  chloride  by  the 
usual  method  ;  when  the  foregoing  chloride  is  condensed  with  methyl- 
•isocarbamide  hydrochloride  in  benzene  solution,  it  furnishes  2 -methoxy- 

5-phenyl-5-ethylbarbituric  acid,  OMe‘C<^y  EtPb,  m.  p.  152°; 

this  when  warmed  with  30%  hydrochloric  acid  evolves  methyl  chloride 

N — COCEtPh 

and  yields  phenylethyl barbituric  acid,  H  qq  >  m-  P-  170°. 

Benzylmalonyl  chloride  has  b.  p.  141°/ 15  mm.,  and  when  condensed 
with  ethyh'socarbamide  hydrochloride  furnishes  2-ethoxy-5-benzylbarbi- 

turic  acid,  OEt*C<^~^>C-CH2Ph,  m.  p.  202°,  which  when  treated 

with  45%  hydrobromic  acid  yields  benzylbarbituric  acid,  m.  p.  206°. 

2-Ethoxy-5-phenylbarbituric  acid,  OEt'C^^jjj  ■CO>CHPh’  m>  P* 

218°,  is  prepared  in  a  similar  manner  from  phenylmalonyl  chloride, 
b.  p.  122°/15  mm.,  and  on  treatment  with  concentrated  sulphuric  acid 
furnishes  5-phenylbarbituric  acid,  m.  p.  250°.  F.  M  G.  M. 

Preparation  of  Mono-  and  Di-alky  lbarbituric  Acids. 
Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.B.-P.  249907. 
Compare  Abstr.,  1900,  i,  340,  431,  and  preceding  abstract). — The 
action  of  mono-  or  di-alkylmalonyl  haloids  on  isocarbamide  ethers 

furnishes  barbituric  acids  of  general  formula  OR’C^^^.qq^CRGI2 

(where  R  is  alkyl,  R1  hydrogen  or  alkyl,  and  R2  alkyl),  which  when 
treated  with  mineral  acids  yield  alkyl  barbituric  acids. 

2-Methoxy-5 :5-diethylbarbituric  acid,  0Me*C^^2#QQ^>CEt2,  m.  p. 

131°,  is  prepared  from  diethylmalonyl  chloride  and  methylisocarbamido 
hydrochloride,  OMe*CINH(NH2),  in  aqueous-benzene  solution  in  the 
presence  of  sodium  hydroxide ;  when  warmed  with  30%  hydrochloric 
acid  it  furnishes  5  :  5-diethylbarbituric  acid  and  methyl  chloride. 

2-Ethoxy-5-ethylbarbituric  acid,  OEt'C^^gtQQ^>CHEt,  m.  p.  211°, 

is  obtained  from  ethyKsocarbamide  hydrochloride  and  ethylmalonyl 
chloride  ;  it  is  decomposed  by  boiling  hydrobromic  acid  into 
5  :  5-ethylbarbituric  acid.  F.  M.  G.  M. 

Cinnoline  Syntheses.  4-Anisylcinnoline.  Richard  Stoermer 
and  O.  Gaus  1912,  45,  3104 — 3113). — That  the  synthesis  of 
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cinnoline  derivatives  from  o-amino-as-diarylethylenes  takes  place  accord¬ 
ing  to  the  scheme  given  previously  (Abstr.,  1909,  i,  841)  has  already 
been  rendered  probable  bv  the  transformation  of  4-phenylcinnoline 
into  4  phenylpyridazine.  Ail  doubt  as  to  the  constitution  of  the 
cinnolines  has  now  been  removed  by  the  degradation  of  4-p-anisyl- 
cinnoline  (I)  to  pyridazine  as  shown  in  the  following  scheme  : 
p  TT  ■  TST 

t  tt  .  n n  4  f ,  v 


I.  OMe*C6H4-C< 


II.  OMe-C6H4*C< 


III.  OMo-C0H4-C<™  n>n 


,ch — n:n 
c(co2h):c-co2h 


iv.  c°2h'c^c(co2h):ch^n  ch<^ch:ch^>n- 


Further,  the  results  obtained  with  4-anisylcinnoline  confirm  the 
assumption  made  by  Stoermer  and  Fincke  ( loc .  cit.),  that  the  removal 
of  carbon  dioxide  from  the  cinnolinic  acids  takes  place  in  the  same 
manner  as  in  the  case  of  the  dibasic  acids  of  the  pyridine  series, 
namely,  from  the  carboxyl  adjacent  to  the  nitrogen  atom. 

2-AminoA' -hydroxybenzophenone,  prepared  by  heating  2-amino- 
4'-methoxybenzophenone  (Ullmann  and  Bleier,  Abstr.,  1903,  i,  176) 
with  hydrobromic  acid,  crystallises  in  colourless  needles,  m.  p.  165°, 
dissolves  in  both  acids  and  bases  with  a  yellow  colour,  and  reacts 
with  magnesium  methyl  bromide,  yielding  a-o-aminophenyl-a-p-anisyl - 
ethyl  alcohol ,  NH2*C6H4,CMe(0H)-06H4,0Me,  which  forms  large,  light 
yellow  crystals,  m.  p.  99°,  and  is  converted  by  boiling  for  one  hour 
with  10%  sulphuric  acid  into  o-aminophenyl-p-anisylethylene, 

NH2-C6H4-C(C6H4-OMe):CH2. 

This  crystallises  in  colourless  needles,  m,  p.  49°,  and  forms  a  light 
yellow  platinichloride,  m.  p.  190°.  Its  solution  in  hydrochloric  acid  on 
treatment  with  sodium  nitrite  yields  4-p -anisylcinnoline  (I),  long,  pale 
yellow  needles,  m.  p.  85°,  from  which  the  following  derivatives  were 
prepared:  hydrochloride ,  B,HC1,H20,  yellow  crystals,  m.  p.  215°; 
picrate,  m.  p.  150°]  nitrate ,  which  crystallises  in  slender,  dark  yellow 
needles,  m.  p.  151  — 152°,  and  reacts  with  silver  nitrate  in  nitric  acid 
or  alcoholic  solution  to  form  the  compound ,  C15Hl2ON2,  AgN03,  golden- 
yellow  needles,  m.  p.  250°  (decomp.);  sulphate,  B,H2S04,  m.  p.  211° 
(decomp.)  ;  methiodide,  long,  dark  reddish-brown  needles  (decomp.  220°)  ; 
methochloride,  which  is  light  yellow,  m.  p.  190°  (decomp.)  ;  platini¬ 
chloride ,  brownish-yellow  crystals  (decomp.  200°).  It  forms  with 
auric  chloride  in  alcoholic  solution  the  aurichloride ,  2B,2HCl,AuCl3, 
slender,  golden  yellow  needles  (decomp,  about  100°) ;  in  aqueous  hydro¬ 
chloric  acid  solution  the  normal  aurichloride,  B,HCl,AuCl3,  m.  p.  120° 
(decomp.),  is  produced. 

4-p -Hydroxyphenylcinnoline,  C14H10ON2,  prepared  by  heating  the 
anisyl  compound  with  hydrobromic  acid,  crystallises  in  pale  yellow 
leaflets,  m.  p.  230°,  and  forms  a  sulphate,  B,H2S04,  light  red  leaflets, 
m.  p.  210°,  and  a  reddish-yellow  platinichloride  (decomp.  252°)  ;  its 
solutions  in  aqueous  sodium  hydroxide  have  an  intensely  dark  yellow 
colour,  and  deposit  a  canary-yellow,  crystalline  sodium  salt,  m.  p.  85°. 
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4-Anisylcinnoline  is  oxidised  by  potassium  permanganate  in  aqueous 
solution  to  4-p -anisylcinnolinic  (4-anisylpyridazine-5  :  Q-dicarboxylic) 
acid  (II).  This  crystallises  in  slender,  white  needles,  m.  p.  205°,  con¬ 
taining  1H20,  which  cannot  be  removed  without  simultaneous  loss  of 
carbon  dioxide  and  transformation  into  4-p-anisylpyridazine-5-carb- 
oxylic  acid )  it  forms  an  acid  silver  salt, 

0MHg06N1A&0llH,05NJAg,< 

a  normal  silver  salt,  C13H805N2Ag2,H20,  and  a  barium  salt  crystallising 
in  lustrous,  white  leaflets. 

A-ip-Anisylpyridazine-5-carboxylic  acid  (III),  prepared  by  heating  the 
preceding  compound,  forms  long,  pale  yellow  needles,  m.  p.  205°,  and 
yields  a  platinichloride. 

When  warmed  with  dilute  nitric  acid,  4-anisylcinnolinic  acid  is 
converted  into  a  nitro- derivative  of  4-p-anisylpyridazine-5-carboxylic 
acid,  C12H906N2,  which  crystallises  in  slender,  felted,  light  yellow 
needles,  m.  p.  230°  (decomp.),  and  probably  contains  the  nitro-group  in 
the  anisyl  residue.  On  reduction  with  ferrous  sulphate  and  ammonia, 
the  nitro  compound  yields  amino-\)-anisylpyridazine-5-carboxylic  acid, 
slender,  pale  brown  needles,  m.  p.  225°  (decomp.). 

4-p  -Anisyl pyridazine,  ‘^^^>C,C6H4*OMe,  obtained  by  the 


distillation  of  4-p-anisylpyridazine-5-carboxylic  acid  with  soda-lime 
under  diminished  pressure,  forms  almost  colourless,  long  needles, 
in.  p.  85°,  and  when  heated  with  hydrobromic  acid  is  transformed  into 
A-^-hydroxyphenylpyridazine,  long,  colourless  needles,  m.  p.  242°. 


A-p-Hydroxyphenylpyridazine-5-carboxylic  acid,  M 


n-ch:oco9h 


n-ch:oc6h4-oit 

prepared  by  heating  4-p-anisylcinnolinic  acid  with  hydrobromic  acid, 
crystallises  in  dark  yellow  needles,  m.  p.  225°  (decomp.),  containing 
1H20,  which  is  lost  at  120°;  the  anhydrous  acid  forms  long,  citron- 
yellow  needles,  m.  p.  240°,  and  is  best  obtained  by  heating  4-p-anisyl- 
pyridazine-5-earboxylic  acid  with  hydrobromic  acid ;  the  silver  salt  is 
a  yellow  powder. 

When  oxidised  with  potassium  permanganate  in  alkaline  solution, 
the  preceding  compound  yields  pyridazine-4  :  5-dicarboxylic  acid  (IV), 
which  becomes  brown  at  208°  (decomp.  209 — 210°)  (compare  Tauber, 
Abstr.,  1895,  i,  301  ;  Gabriel,  Abstr.,  1904,  i,  103),  and  is  converted 
by  loss  of  carbon  dioxide  into  pyridazine ;  the  platinichloride  of 
the  latter  base  forms  slender,  yellow  needles  (decomp.  180c).  F.  B. 


A  Red  Indigotin,  5  : 5'-Dichloro-4  : 4'-dimethylindigotin. 
Franz  Kunckell  and  Richard  Lillig  ( J pr.  Chem.,  1912,  [ii],  86, 
517 — 518). — 2-Chloroaceto-\)-toluidide  forms  snow-white  needles,  m.  p. 
104°,  and  reacts  with  chloroacetyl  chloride  and  aluminium  chloride  in 
carbon  disulphide  solution,  yielding  <a  :  A-dichloro-Q-acetylamino-d- 
methylacetophenone,  NHAc*C6H2MeCl’CO*CH2Cl,  which  forms  yellow 
crystals,  m.  p.  163°,  and  is  converted  by  boiling  with  5 %  aqueous 
sodium  hydroxide  and  simultaneous  atmospheric  oxidation  into  a  red  or 
reddish-violet  5  :  h-dichloro-4: :  4 ' -dimethylindigotin.  <d  :  4 -Dichloro-Q- 
amino-Z-methylacetophenone  crystallises  in  yellow  needles,  m.  p.  118°. 

F.  B. 


i.  1028 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Behaviour  of  Phenylazoimide  with  Aniline  and  with 
^-Toluidine.  Ludwig  Wolff  ( Annalen ,  1912,  394,  59 — 68). — 
Although  a  diazoketone  and  phenylazoimide  react  in  an  analogous  manner 
with  potassium  cyanide,  their  behaviour  with  aniline  is  quite 
dissimilar.  Whilst  the  diazoketone  yields  an  anilide  (next 
page),  phenylazoimide  and  aniline  at  about  150°  yield  a  substance , 
C12H12N2,  m.  p.  151°,  colourless  needles,  which  is  called  dibenzamil, 


and  to  which  the  constitution 


ch:ch-ch-nh 

CHXH-CH-NPh 


is 


provisionally 


ascribed.  It  forms  an  aurichloride,  m.  p.  148°  (decomp.),  yellow 
prisms,  reacts  with  phenylcarbimideattheordinary  temperature  to  form  a 
phenylcarbatnide ,  C19Hl7ON3,  m.  p.  127 — 128°,  glistening  prisms,  and 
yields  with  acetic  anhydride  at  the  ordinary  temperature  an  oily  acetyl 
derivative,  which  is  converted  by  heating  into  acetyl -o-aminodiphenyl- 
amine,  C14H140bT2,  m.  p.  121°,  colourless  needles.  The  latter,  which  is 
also  obtained  by  acetylating  o-aminodiphenylamine,  is  converted  by 
boiling  alcoholic  sodium  hydroxide  or  by  cold  hydrochloric  acid 

into  1  -phenyl-2-methylbenziminazole,  C6H4<C  ^^>CMe,  m.  p.  72 — 73°, 


colourless  prisms.  By  benzoylation  with  benzoyl  chloride  and  cold 
10%  sodium  hydroxide,  dibenzamil  yields  a  brown,  viscous  substance 
and  benzoyl-o-aminodiphenylamine,  NHBz*C6H4’NHPh,  m.  p.  136°; 
from  the  latter,  1  :2 -diphenylbenziminazole,  m.  p.  111°  [hydrochloride, 
m.  p.  260°  [decomp.]),  can  be  obtained. 

[With  F.  Kolasius.]— Phenylazoimide  and />-toluidine  at  140°  yield  a 
substance,  C13H14N2,  m.  p.  116°,  colourless  needles,  by  the  benzoylation 
of  which  a  brown  viscous  mass  is  produced,  from  which  benzo -^-toluidide 
is  obtained  by  treatment  with  alcohol  and  hydrochloric  acid. 

C.  S. 


Preparation  of  Anthraquinone  Derivatives.  Franz  Ullmann 
(D.R.-P.  248998.  Compare  Abstr.,  1911,  i,  165504). — It  is  found 
that  the  halogenated  pyridazoneanthrones  condense  readily  with 
aromatic  amines  to  form  arylaminopyridazoneanthrones. 

4 -Anilinopyridazoneanthrone,  orange-red  needles,  is  prepared  by 
boiling  pyridazoneA-chloroantkrone  (obtained  from  hydrazine  and 
1  : 4-chloroanthraquinonecarbonyl  chloride),  with  aniline  (6  parts), 
potassium  acetate  (0  4  part),  and  copper  acetate  (0'1  part). 

A-p-Toluidinophenylpyridazoneanthrone,  orange  needles,  in.  p.  290°, 
is  obtained  in  a  similar  manner  from  /?-toluidine  and  phenylpyridazone- 
4-chloroanthrone.  These  compounds  can  be  readily  sulphonated, 
yielding  soluble  compounds,  which  dye  wool  yellow  shades. 

F.  M.  G.  M. 


Diazoanhydrides  (1  :  2 :  3-Oxadiazoles  or  Diazo-oxides)  and 
Diazoketones.  Ludwig  Wolff  (Annalen,  1912,  394,  23 — 59). — 
Phenylglyoxalhydrazone,  NH2*NX’H’COPh,  m.  p.  120 — 121°,  colourless 
needles,  obtained  by  passing  hydrogen  sulphide  into  a  concentrated 
alcoholic  solution  of  diazoacetophenone  containing  a  few  drops  of 
ammonium  sulphide,  is  easily  decomposed  into  acetophenone  and 
nitrogen  by  heating  above  its  m.  p.,  or  by  warming  with  aqueous 
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sodium  hydroxide,  reduces  Fehling’s  solution,  ferric  chloride,  and 
mercuric  chloride,  and  is  oxidised  quantitatively  to  diazoacetophenone 
by  potassium  permanganate.  It  condenses  with  p-nitrobenzaldehyde 
in  warm  alcohol  to  form  phenylglyoxal-\>-nitrobenzylideneazine, 
N02-C6H4-CH:N-N:CH-C0Ph, 

m.  p.  138°,  yellow  prisms,  and  reacts  with  hot  acetic  anhydride  to 
form  the  acetyl  derivative,  NHAc'NICH'COPh,  m.  p.  145 — 146°, 
which,  unlike  the  parent  substance,  has  feeble  acid  properties. 

Phenylglyoxalhydrazone  instantly  reduces  an  ammoniacal  solution 
of  silver  oxide,  and  is  itself  thereby  converted  into  phenylacetamide. 
This  transformation  is  due  to  the  conversion  of  the  initially  formed 
diazoacetophenone  into  the  amide  by  the  ammonia,  the  transformation 
being  catalytically  accelerated  by  the  silver  oxide.  Diazoacetophenone 
is  converted  into  nitrogen  and  benzoylcarbinol  by  boiling  water,  into 
phenylacetic  acid  by  a  solution  of  silver  oxide  in  aqueous  sodium 
thiosulphate  at  50 — 60°,  into  phenylacetamide  by  a  little  silver  oxide 
in  aqueous  ammonia,  and  into  phenylacetanilide  by  boiling  aniline. 
Similarly,  diazoacetone  is  converted  into  propionamide  by  aqueous 
ammonia  containing  silver  oxide,  and  into  propionanilide  by  hot 
aniline. 

[With  It.  Gheulich.] — By  reduction  to  aminoacetylacetone  and 
subsequent  diazotisation,  oximinoacetylacetone  is  converted  into 
4- acetyl-5 -methyl-\  :  2  : 3 -oxadiazole  ( diazoacetylacetone  anhydride ), 

^CMelCAc’ 

a  yellow  oil,  which  yields  diazoacetone,  CH3*COCHIN2,  b.  p.  4 — 47°/ 
15  mm.,  by  treatment  with  dilute  sodium  hydroxide  at  0°.  Diazo¬ 
acetone  is  a  pale  yellow,  not  unpleasantly  odorous  liquid,  D°  P0864, 
which  is  converted  into  acetylcarbinol  and  nitrogen  by  water  at  70 — 80°, 
into  diazoacetone  cyanide,  CH3*CO*CH2*NIN‘CN  ( semicarbazone ,  m.  p. 
about  210°  [decomp.],  yellow,  crystalline  powder),  by  concen¬ 
trated  aqueous  potassium  cyanide,  and  into  di-iodoacetone, 

CH3-CO*CHI2, 

by  iodine  in  chloroform  at  30°.  A  concentrated  solution  of  di-iodo- 
aeetone  in  chloroform  yields  iodine  and  methylglyoxal  by  prolonged 
exposure  to  air  in  diffused  daylight. 

The  diazoanhydride  of  ethyl  acetoacetate  and  boiling  aniline  yield 
ethyl  isosuccinanilate  ;  the  diazo-anhydride  of  acetylacetone  and 
aniline  at  100°  yield  methylacetoacetanilide  ;  the  4-benzoyl-5-methyl- 
1:2:  3-oxadiazole  and  aniline  at  85 — 100°  yield  a-benzoylpropionanilide. 
CHMeBz’OO'NHPh,  m.  p.  137 — 138°,  colourless  prisms,  and  a -acetyl- 
phenylacetanilide,  CHPhAc'OO’NHPh,  m.  p.  97°,  colourless  needles. 
The  preceding  reactions  can  be  explained  by  assuming  that  the 
diazo-anhydride  changes  to  the  diazo-ketone ;  this  loses  nitrogen  and 
leaves  a  complex  which  yields  by  migration  of  a  radicle  a  keten  to 
which  the  aniline  adds  to  yield  the  final  product  or  products : 

.nR'.n 

r-coc<,t  i  — >  r-co-c(:n>cor'  — >  r-co-ocor'  — > 

N— N  x 

R-COCR'ICO  or  COICR-COR'. 

[With  R.  Kruche.] — In  the  presence  of  acetic  acid,  the  preceding 
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substances  react  in  a  different  manner,  and  yield  1:2: 3-triazoles : 

R*COC<V _ I  +  NH,R"  — >■  R*CO‘C^  I  .  The  following 

— 1ST  1  ^isizzisr  to 

substances  have  been  obtained  by  the  interaction  of  a  primary  base 
and  the  diazo-anhydride  of  ethylacetoacetate  in  acetic  acid  at  80 — 100°, 
and  hydrolysis  and  decomposition  of  the  product. 

5-Methyl-l-ethyl-l:  2  :  3-triazole- ^-carboxylic  acid, 


z  \N - N 


m.  p.  184°,  colourless  prisms,  yields  by  heating  5 -methyl-l-ethyltriazole, 
b.  p.  251°/741  mm.;  by  oxidation  by  potassium  permanganate,  the  latter 
is  converted  into  1-  ethyl  triazole-5  -carboxylic  acid ,  m.  p.  178 — 182° 
(decomp.),  from  which  1  -etliyltriazole,  b.  p.  238 — 239°,  is  obtained  at 
its  m.  p.  1- Ethyllriazole-k  :  5 -dicarboxylic  acid ,  m.  p.  about  108 — 110° 
(decomp.),  obtained  by  oxidising  5-methyl-l-ethyltriazole-4-carboxylic 
acid,  forms  crystals  containing  H20.  1  :5 -Dimethyl-!  :2  \  3-triazole 4- 

carboxylic  acid,  C5H702N3,H20,  m.  p.  about  203°  (decomp.),  colourless 
leaflets,  yields  1:5 -dimelhyltriazole,  b.  p.  255°,  by  heating;  the  base 
forms  a  deliquescent  methiodide  and  an  aurichloride,  m.  p.  149 — 150°, 
yellow  needles,  and  yields  1  -methyltriazole-5-carboxylic  acid,  decomp. 
188°,  colourless  plates,  by  oxidation  with  alkaline  potassium 
permanganate  at  90°.  1-Methyltriazole  has  m.  p.  15 — 16°,  and 
b.  p.  228°. 

I -Benzyl-5 -methyl-1  :  2  :  3 -triazole-i- carboxylic  acid,  C11H1102N3,H20, 
colourless  leaflets,  forms  an  ethyl  ester,  m.  p.  79 — 80°.  At  its 
m.  p.,  168 — 169°,  the  anhydrous  acid  is  converted  into  l-benzyl-5- 
methyltriazole,  m.  p.  84°,  b.  p.  325 — 330°/750  mm..  l-Benzyltriazole-5- 
carboxylic  acid  has  m.  p.  196 — 197°  (decomp.). 

The  decomposition  of  the  acetylmethyloxadiazole  by  ammonia  yields, 
in  addition  to  diazoacetone,  ^-acetyl-5 -methyl-1  :  2  : 3-triazole,  m.  p. 
172°,  which  is  readily  soluble  in  aqueous  sodium  carbonate.  C.  S. 


Colour  Bases  of  the  Triphenylmethane  Group.  Victor 
Villiger  and  Eduard  Kopetschni  ( Ber .,  1912,  45,  2910 — 2922). — 
The  employment  of  ammonia  for  the  purpose  of  liberating  the  colour 
bases  from  salts  of  the  triphenylmethane  series  leads  to  the  pro¬ 
duction  of  amines  instead  of  carbinols.  These  amine  bases  are 
colourless,  generally  well-crystallised  compounds  which  in  solubility 
and  m.  p.  closely  resemble  the  corresponding  carbinols.  They  can  be 
boiled  for  a  short  time  with  alcoholic  sodium  hydroxide  without  losing 
ammonia.  Acids  transform  them  into  the  corresponding  dyes  : 
CR3-RH2  +  2HC1  =  CR3C1  +  NH4C1. 

The  readiest  method  of  estimating  the  ammonia  removable  by  acids 
consists  in  treating  the  amine  with  boiling  methyl  or  ethyl  alcohol, 
whereby  the  ammonia  is  quantitatively  removed,  alkyl  ethers  of  the 
corresponding  carbinols  being  formed.  Perfectly  neutral  alcohol  is, 
however,  incapable  of  bringing  about  the  change,  the  presence  of  a 
trace  of  acid  being  essential. 

Tetramethyldi-'p-anmiotriphenylmethylamine  is  best  obtained  by 
extracting  a  solution  of  Victoria-green  in  aqueous  hydrochloric  acid 
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with  chloroform  and  subsequent  treatment  of  the  dry  chloroform 
extract  with  gaseous  ammonia.  The  use  of  aqueous  ammonia  results 
in  admixture  of  the  amioe  with  more  or  less  carbinol.  It  has 
m.  p.  138°.  When  heated  for  some  time  at  about  110°,  it  decomposes 
with  evolution  of  ammonia  and  methylamine.  Boiling,  faintly  acid 
ethyl  alcohol  transforms  it  quantitatively  into  the  corresponding 
ethyl  ether,  m.  p.  162 — 163°. 

Phenyltetramethi/ldi-p-aminotriphenylmelhylamine,  prisms,  m.  p. 
187 — 195°  (decomp.)  according  to  the  rate  of  heating,  may  be  pre¬ 
pared  by  treating  a  solution  of  Victoria-green  in  pyridine  with  excess 
of  aniline,  or,  better,  by  heating  the  methyl  ether  of  tetramethyl- 
jo-diaminotriphenylcarbinol  with  aniline  during  two  to  three 
hours  at  135 — 145°.  The  aniline  removable  by  acid  may  be  estimated 
by  boiling  the  substance  in  feebly  acid  alcoholic  solution,  and 
subsequent  distillation  of  the  aniline  in  steam  and  titration  of  it  by 
means  of  Nj  10-sodium  nitrite. 

Tetramethyldi-p-aminotriphenylcarbinol  is  obtained  by  the  gradual 
addition  of  sodium  hydroxide  to  an  aqueous  solution  of  Victoria- 
green.  It  separates  from  light  petroleum  in  indistinct  crystals, 
m.  p.  120 — 122°,  and  from  ether  in  microscopic  cubes,  m.  p.  109 — 110°. 
Solutions  of  it  in  toluene  or  xylene  deposit  large  quadratic  plates  or 
cubes,  m.  p.  about  109°,  which,  however,  obstinately  retain  traces  of 
the  solvent.  Apparently,  this  is  a  case  of  dimorphism,  since  the 
crystals  of  m.  p.  120 — 122°  can  be  transformed  into  those  of  m.  p. 
109 — 110°  by  crystallisation  from  ether,  whilst  the  m.  p.  of  the 
latter  can  be  raised  to  120 — 122°  by  crystallisation  from  light 
petroleum.  The  compounds  described  by  O.  Fischer  (Abstr.,  1881, 
587)  and  by  Doebner  (Abstr.,  1883,  861)  appear  to  have  been 
impure. 

Hexamethyltri-p-arninotriphenylmethylamine,  leaflets,  m.  p.  190 — 195° 
(decomp.),  is  obtained  by  treating  a  solution  of  crystal-violet  in 
chloroform  with  gaseous  ammonia.  Feebly  acid  ethyl  alcohol  trans¬ 
forms  it  into  the  corresponding  ethyl  ether,  m.  p.  143°  (compare 
Rosenstiehl,  Abstr.,  1895,  i,  377).  The  carbinol  decomposes  at 
205 — 210°  (compare  Wichelhaus,  Abstr.,  1886,  362). 

Tri-p-aminotriphenylmethylamine,  which  does  not  melt,  is  prepared 
by  grinding  para-magenta  with  aqueous  ammonia  (20%),  or,  better, 
by  pouring  a  concentrated  solution  of  the  same  substance  in  methyl 
alcohol  into  saturated  methyl-alcoholic  ammonia.  Weakly  acid 
methyl  alcohol  converts  it  into  the  corresponding  methyl  ether 
(compare  Baeyer  and  Villiger,  Abstr.,  1904,  i,  786). 

The  amine  bases  of  the  triphenylmethane  dyes  show  a  close 
analogy  to  leucoauramine  ;  thus,  the  latter  when  heated  with  weakly 
acid  ethyl  alcohol  evolves  ammonia,  and  leaves  an  oil  which  is 
transformed  by  dilute  hydrochloric  acid  into  tetramethyldiamino- 
benzbydrol,  m.  p.  102°.  When  ethyl  alcohol  is  replaced  by  methyl 
alcohol,  methoxytetramethyldiaminodiphenylmethane,  m.  p.  71 — 72°, 
is  produced.  The  reverse  transformation  of  the  hydrol  into  the 
amine  was  also  attempted.  Tetramethyldiaminobenzhydrol  picrate 
when  treated  with  ammonia  in  aqueous  or  methyl-alcoholic  solution 
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yielded,  however,  the  imine,  NH[CH(C(!H4*NMe2)2]2,  m.  p.  188° 
(Weil,  Abstr.,  1894,  i,  419  gives  185°).  H.  W. 

Pyrimidines  and  the  Reactions  of  Amidines  with  Ethyl 
Acetoacetate.  Peter  J.  Schestakoff  and  N.  Kazakoff  ( J .  liuss. 
Rhys.  Chem.  Soc.,  1912,  44,  1312 — 1320). — According  to  Pinner 
(Abstr.,  1893,  i,  735),  the  synthesis  of  pyrimidines  by  the  interaction 
of  amidines  and  ethers  of  /3-ketonic  acids  (or,  in  general,  /3  diketones) 
fails  in  the  case  of  formamidine,  in  which  the  amidine  group  is  united, 
not  with  carbon,  but  with  hydrogen ;  the  compound  formed  in  the 
latter  instance  was  regarded  by  Pinner  as  ethyl  /3-cyanocrotonate. 

Guanidine  also  reacts  with  /3-diketones,  yielding  pyrimidine 
derivatives,  but  it  has  not  been  established  whether  the  two  amino- 
groups  or  one  amino-  and  one  imino-group  of  the  guanidine  molecule 
take  part  in  the  ring-formation.  In  order  to  settle  this  point,  the 
authors  have  investigated  the  interaction  of  ethyl  acetoacetate  and 
3-methylpyrazolone-l-carbamidine  (see  below).  If  the  residue, 

9Me:N~>N- 

CH2*ccr  N’’ 

is  indicated  by  Pz,  the  course  of  this  reaction  is  expressed  by  the 
equations:  (1)'  NH2*CPziNH  +  CH2Ac*C02Et  = 


and  (2) 


Pz-C 


NH3  +  NH2-CPz:C  Ac-C02Et, 


h2o 


Pz-C=OC09Et 

+  I  I  1 

N~CMe 


“C-C02Et 

NH2  coch3 

(compare  Dains,  Abstr.,  1902,  i,  602).  The  interaction  of  formamidine 
and  ethyl  acetoacetate  probably  proceeds  similarly,  the  compound 
described  by  Pinner  as  ethyl  /3-cyanocrotonate  having  the  structure 

N<S>C-C0^ 

Hence,  /3-keto-acids  react  to  form  pyrimidines  only  with  amidines 
containing  in  the  molecule  the  complex  C“C(NH2)INH,  amidines  in 
which  the  carbon  atom  of  the  amidine  group  is  united,  not  with 
carbon,  but  with  hydrogen  or  nitrogen,  giving  derivatives  containing 

the  ring 

Further,  the  above  results  indicate  that  the  a-modification  of 
2-amino-6  -  hydroxy  -  4  -  phenylpyrimidine  obtained  by  Warmington 
(Abstr.,  1893,  i,  369)  from  ethyl  benzoylacetate  and  guanidine  has  the 

structure  :  NH:C<^5^^pjJ>CH,  the  /3-modification  being  the 
tautomeric  form 


N“CPlr 

CMe-N 

3-Alethylpyrazolone-l-carbamidine,  r,r^^>N*C(NH2)INH, 


CH2-CO 


pre¬ 


pared  by  the  action  of  aminoguanidine  on  ethyl  acetoacetate,  forms 
long,  colourless  needles,  m.  p.  235°  (decomp.),  and  reduces  neither 
Fehling's  solution  nor  ammoniacal  silver  solution.  With  benzaldehyde 
it  yields  3-methylA-benzylidenepyrazolone-l-carbamidine, 

QMe - N 

6(:cHPh).co>N-c<NH’):NH’ 


ORGANIC  CHEMISTRY. 


i.  1033 


which  forms  orange  crystals,  m.  p.  210°  (decomp.).  The  oximino- 
CMe - N 

derivative,  JvvrrvHA  nrJ>N*C(NH2)INH,  forms  pale  green  crystals, 
C(  .N  U-H.)*CU 

m.  p.  222°. 

With  ethyl  acetcacetate,  3-methylpyrazolone-l-carbamidine  gives 

,  ,  CMe— N  ^  ^  .C(CO„EtL  .  .  . 

the  compound ,  •  >JN,GC’  :>CMe,  which  forms  colourless 

LHj'OU  JN 

or  faintly  yellow  crystals,  m.  p.  180°,  has  the  normal  molecular  weight 
in  freezing  phenol,  gives  an  intense  green  coloration,  changing  to 
brown  on  heating,  with  ferric  chloride,  and  when  heated  with 
hydrochloric  acid  yields  carbon  dioxide  and  a  colourless  compound , 
m.  p.  155°.  T.  H.  P. 


Preparation  of  l-p-Dimethylaminophenyl-3  : 4 :  4-trimethyl- 
5-pyrazolone.  Farbwerke  vorm.  Meister,  Lucius  &  Pruning  (D.R.-P. 
248887). — When  1  -phenyl-3  :  4  :  4-trimethyl-5-pyrazolone  is  nitrated 
at  0 — 5°  in  concentrated  sulphuric  acid  solution,  it  yields  1-p -nitrophenyl- 
3  :  4  :  i-trimethyl-5-pyrazolone,  spear-shaped  crystals,  m.  p.  126°;  this 
on  reduction  with  tin  and  hydrochloric  acid  furnishes  1-p-ammo- 
pheny  1-3  :  4  :  4-trimethyl-5 -pyrazolone^  colourless  needles,  m.  p.  116°, 
which  forms  a  crystalline  hydrochloride ,  and  on  alkylation  is  converted 
into  1-p-dimethylaminophenyl -3  :  4  :  i-trimethyl-5-pyrazolone, 

^  JSf^CMe 

NMe2-C6H4-K<  i 


'CO -CMe, 


m.  p.  58—59°. 


F.  M.  G.  M. 


Preparation  of  Indophenols  of  the  Benziminazole  Group 
and  their  Leuco-derivatives.  Actien-Gesellschaft  fur  Anilin- 
Fabrikation  (D.R.-P.  248091.  Compare  Abstr.,  1893,  i,  433). — When 
benziminazoles  containing  an  amino-group  in  the  para-position  to  the 
imino-group  are  oxidised  together  with  phenols  containing  a  free  para- 
position  they  furnish  a  new  series  of  indophenols. 

5-Amino-2-methylbenziminazole  (Abstr.,  1898,  i,  44)  when  oxidised 
in  the  presence  of  phenol  by  means  of  sodium  hypochlorite  yields  an 
indoplienol  which  separates  in  brownish-red  flakes  ;  the  leuco-compound 
obtained  by  its  reduction  with  sodium  sulphide  is  isolated  as  a 
yellow  powder. 

The  analogous  compound  from  o-cresol  is  described,  and  those  from 
other  iminazoles  and  phenolic  compounds  discussed  in  the  original. 

F.  M.  G.  M. 


Action  of  Acetic  Anhydride  on  l-Aminoa/josafranone. 
Friedrich  Kehrmann  and  A.  Masslenikoff  ( Ber .,  1912,  45, 
2891 — 2895). — The  following  behaviour  of  l-aminoajaosafranone  is  in 
complete  harmony  with  the  conception  of  a/?osafranone  as  a  phenol- 
betaine.  When  1-aminoaposafranone  sulphate  is  heated  with  10  parts 
of  acetic  anhydride  on  the  water-bath  until  the  colour  has  changed  to 
ponceau-red,  and  the  solution  is  diluted  with  water  and  basified  with 
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aqueous  ammonia,  l-acetyl&posaf ranone  (annexed 
N  NHAc  formula),  greenish-black  crystals  with  blue  reflex, 
//\//'^//\  is  obtained. 

|  |  |  |  When  the  preceding  sulphate  is  shaken  with 

\/\^'\/  9  acetic  anhydride  (10  parts)  and  anhydrous 

N  I  sodium  acetate  (1  part)  at  the  ordinary  tempera- 

1 - J  ture  until  the  solution  has  a  magenta  colour,  and 

the  solution  is  treated  with  water  and  sodium  chloride,  1-amino - 

3-acetoxy-l0-phenylphenazonium  chloride, 

OAc-06H2(NH2)<Nphcl>06H4, 

is  obtained  as  a  brownish-violet,  crystalline  powder,  from  which 
1-aminoaposafranone  is  regenerated  by  aqueous  ammonia  at  the 
ordinary  temperature.  By  heating  l-acetylaminoajoosafranone  with 
acetic  anhydride  and  sodium  acetate  on  the  water-bath  until  an  orauge- 
red  solution  is  obtained,  and  diluting  with  water  and  adding  sodium 
chloride,  l-acetylamino-3-aceloxy-10-phenylphenazonium  chloride  is 
obtained  as  a  brick-red,  crystalline  powder  ;  its  platinichloride  is  also 
a  brick-red,  crystalline  powder.  C.  S. 


Addition  of  Phenylazoimide  to  Quinones.  Ludwig  Wolff 
( Annalen ,  1912,  394,  68 — 85)  [with  G.  K.  Grau]. — Approximately 
equal  quantities  of  ;o-benzoquinone  and  phenylazoimide  react  in  benzene 
at  60 — 65°  to  yield  after  twenty-four  hours  quinhydrone,  4  :  7 -diketo- 

CH*COC#NPh 

1 -phenyl -1  :  2  :  3-benztriazole,  qj^.qq.q _ m.  p.  180 — 184° 

(decomp.),  golden-yellow  leaflets;  4  :  S-diketo-1  :  b-diphenylbenzditri- 

NPh’OCOC - N 

azole ,  !4  ~~  M  decomp,  about  340°,  colourless 

^J> - OCOONPh 


plates  ;  4  :  S-diketo-1 


:  7 -diphenylbenzditriazole, 

_ T  .NPh-OCOONPh.  XT 
N<f  ii  ii  >>N, 
NsT - OCO-C - ’ 


m.  p.  280 — 285°  (decomp.),  yellow  needles,  and  a  yellow  substance, 
C18H1402N4,  m.  p.  157°;  the  last  has  not  been  examined  further. 

4  :  7-Diketo- 1-phenyl- 1  :  2  :  3-benztriazole  is  reduced  to  the  corre¬ 
sponding  quinol,  C12Hg02N3,H20,  m.  p.  203°  (decomp.),  colourless 
needles,  by  zinc  dust  and  acetic  acid,  yields  1 -phenyl-1  :  2  :  3-triazole- 
4  :  5-dicar  boxy  lie  acid  by  oxidation  with  sodium  hypobromite,  forms  a 
semicarbazone,  C13H10O2N6,  m.  p.  247 — 248°  (decomp.),  brown  needles, 
and  reacts  with  aniline  in  warm  alcohol  to  form  the  anilino- derivative, 

NHPh*C6H02<C^_^^'N,  m.  p.  235°  decomp.),  reddish-brown  needles. 


The  anilino-derivative  is  converted  into  3-hydroxy-^ ’.'l -diketo-l-phenyl- 
1:2:  3-benztriazole,  OH^C^H-Oo^^^^N.HnO.  yellow  needles,  m.  p. 


about  165 — 168°  (decomp.)  when  anhydrous,  by  warm  2%  sodium 
hydroxide,  whilst  the  semicarbazone  is  converted  by  boiling  3%  sodium 
hydroxide  into  ammonia,  carbon  dioxide,  nitrogen,  and  7 -hydroxy- 

1-phenyl-l  :  2  : 3-benztriazole,  m.  p.  234°,  almost 


colourless  needles. 
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4  :  8-Diketo-l  :  5-diphenylbenzditriazole  is  converted  into  1-phenyl- 
1:2:  3-triazole-l-carboxylic  acid  by  hot  5%  sodium  hydroxide.  4  :  8- 
Diketo-1  :  7-diphenylbenzditriazole  forms  a  semicarbazone , 

m.  p.  about  265°  (decomp. ),  yeilow  needles,  and  is  converted  by 
hot  aqueous  sodium  carbonate,  ammonia,  or  sodium  hydroxide  into 
diphenylditriazole-ketone-5-carboxyIic  acid , 


NPh*C(COaH) 
N  N 


>c-coc< 


CH-NPb, 

N=N 


m.  p.  230°,  colourless  needles  ( semicarbazone ,  C19H1503N’9,  m.  p,  234°, 
colourless  needles;  oxime ,  C1STI1303N7,  m.  p.  about  175°  [decomp.]), 
which  yitdds  1-phenyl-l  :  2  :  3-triazole-4  :  5-dicarboxylic  acid  by  oxida¬ 
tion  with  warm  alkaline  potassium  permanganate,  and  is  converted  at 
200 — 230°  into  diphenylditriazole  ketone ,  Cl7H12ON6,  m.  p.  231°, 
colourless  needles  {oxime,  m.  p.  247°  [decomp.]  ).  G.  S. 


[Preparation  of  Anthraquinone  Derivatives.]  Chemische 
Fabrik  Griesheim-Elektron  (D.R.-P.  250274). — When  the  azo- 

compound  (a  dark  blue  powder) 
obtained  by  coupling  diazotised 
2-aminoanthraquinone  with  2- 
aminoanthracene  is  oxidised  with 
sodium  dichromate  in  acetic  acid 
CO  CH  solution  it  furnishes  the  compound 

(annexed  formula),  orange-yellow 
crystals,  and  on  further  oxidation  in  sulphuric  acid  solution  the 
compound : 


CO  CO 

F.  M.  G.  M. 


Preparation  of  A-zo-compounds  by  Removal  of  Halogen  in 
the  1  : 6-  and  1  : 10- Positions.  Robert  Stolle  and  Fr.  Schmidt 
( Ber .,  1912,  45,  3116 — 3123). — The  previous  work  (Abstr.,  1911,  i, 
508)  on  the  formation  of  azo-compounds  by  the  removal  of  halogen 
from  the  a :  ^-positions  has  been  extended  to  di-w-chloro-3  : 6-dibenz- 
hydryl-1  :  2  :  4  :  5-tetrazine  (I)  and  di-w-chloro-2  : 5-dibenzbydryl- 
1:3:  4-triazoles  of  the  constitution  II  (where  X  =  H,  p-CgH^OH,  and 
jp-C6H4*NMe2),  but  in  the  latter  case  the  azo  compounds  thus  produced 
were  too  unstable  to  be  isolated. 

CPh2Cl-C<^>C-CPb2Cl  CPh2Cl-C<^>C*OPb3Cl 

(I.)  _  (II.) 

An  example  of  the  formation  of  an  azo-compound  by  the  removal  of 
halogen  in  the  a  ^-positions  is  also  recorded. 

1  -p- Hydroxy  phenyl -2  :  5-dibenzhydryl-l  :  3  :  4 -iriazole  (formula  III, 
X  =y>-C6H4,Oil), 

(HI.)  CHPb2.C<g^>C-CHPh2, 
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prepared  by  heating  bis-diphenylacetylhydrazide  chloride  with  ^-amino- 
phenol,  forms  stout  crystals,  m.  p.  283°,  and  on  chlorination  yields  a 
chloro- derivative,  which  gives  an  intense  violet  coloration  when 
shaken  with  mercury  in  benzene  solution. 

1-p -Dimethylamino  -  2  :  5 -dibenzhydryl  -1:3:  4 -triazole  (III,  X  = 
p-C6H4*.NMe2),  obtained  in  a  similar  manner  from  jo-aminodimethyl- 
aniline,  forms  colourless  crystals,  m.  p.  249°,  and  yields  a  chloro- 
derivative,  m.  p.  204°  (not  sharp)  which  also  gives  a  violet  coloration 
when  its  benzene  solution  is  shaken  with  mercury. 

1- Amino-2  :  5- dibenzhydryl -1  :  3  :  4 -triazole  (III,  X  =  NH,,)  is  obtained 
by  heating  3  :  6-dibenzhydryl-l  :  2-dihydro-l  :  2  :  4  :  5-tetrazine  ( loc .  cit .) 
with  alcoholic  hydrogen  chloride.  It  crystallises  in  colourless,  felted 
needles,  m.p.  239°,  and  is  accompanied  by  s-bi-diphenylacetylhydrazide. 

2  : 5 -Dibenzhydryl-!  :  3  :  i-triazole  (III,  X  =  H),  prepared  by  the 
addition  of  sodium  nitrite  to  a  solution  of  the  preceding  compound 
in  alcoholic  hydrogen  chloride,  forms  colourless  prisms,  m.  p.  197°,  and 
is  also  produced,  together  with  a  substance,  m.  p.  212°,  by  heating 
bi-diphenylacetylhydrazide  chloride  with  alcoholic  ammonia  at  80°. 

The  interaction  of  diphenylacetyl  chloride  and  l-amino-2  : 5-dibenz- 
hydryl-1  :  3  : 5-triazole  in  benzene  solution  in  the  presence  of  pyridine 
yields  l-diphenylacetylamino-2  :  5-dibenzhydryl-l  :  3:  5-triazole  (III,  X  = 
NH*CO*CHPh2),  prisms,  m.  p.  285°,  and  the  corresponding  1  -bi-diphenyl- 
acetylamino- derivative  [III,  X  =  N(CO*CHPh2)2],  stout  prisms,  m.  p. 
186°. 


l-Diphenylacetylamino-Z  :  6 -dibenzhydryl-l  :  2-dihydro-l  :  2  :  4  :  5  -  tetr- 

azine,  T>J^>C,CHPh2,  obtained  from  diphenylacetyl 

JN  PL*  IN  (0U'0-rlPh2) 

chloride  and  3  :  6-dibenzhydryl-l  :  2-dihydro-l  :  2  :  4  :  5-tetrazine  in  a 
similar  manner,  crystallises  in  leaflets,  m.  p.  185°. 

Di-w-chloro- 3  :  6-dibenzhydryl-l  :  2  :  4  :  5-tetrazine  (formula  I),  pre¬ 
pared  by  chlorinating  3  :  6-dibenzhydryl-l  :  2  :  4  :  5-tetrazine  in  boiling 
carbon  tetrachloride  solution,  forms  stout,  violet-red  crystals,  m.  p. 
162°  (decomp.),  and  is  slowly  converted  by  boiling  in  ethyl  acetate 
solution  into  tetraphenylsuccinonitrile.  When  shaken  with  mercury 
in  benzene  solution  it  forms  3  :  6-bi-diphenylmethylene- 3  :  6 -dihydro- 

1:2:4: 5-tetrazine,  CPh2IC<C^’^>CICPh2.  The  latter  compound 


crystallises  in  black  prisms,  having  a  metallic  lustre,  and  explodes  at 
about  170°  when  rapidly  heated.  On  reduction  with  zinc  and  acetic 
acid  it  yields  3  :  6-dibenzhydryldihydro-l  :  2  :  4  : 5-tetrazine.  It  com¬ 
bines  with  chlorine  to  form  the  original  dichlorotetrazine,  and  with 
bromine,  yielding  di-v-bromo- 3  :  6-dibenzhydryl-l :  2  :  4  : 5-tetrazine ,  m.  p. 
162°.  When  heated  either  alone  at  170°  or  in  benzene  solution,  it  loses 
nitrogen  with,  the  formation  of  tetraphenylsuccinonitrile. 

Diphenylacetylhydrazide,  CHPh2*CO*NH’NH2,  prepared  by  heating 
ethyl  diphenylacetate  with  hydrazine  hydrate,  crystallises  in  prisms, 
m.  p.  135°,  and  is  converted  by  the  action  of  ethyl  oxalate  at 
140 — 170°  into  (i(i'-bi-diphenylacetyloxalylhy  dr  azide, 
C202(NH-NH-C0*CHPh2)2, 

which  crystallises  in  slender  needles,  m.  p.  315°,  and  when  beated  with 
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phosphoryl  chloride  yields  5  :  5' -dibenzhydryl-2  :  2'-fo's-l  :3  -A-oxadiazole, 

CHPh2-C<^^>C*C<^Q^>C*CHPh2,  colourless  needles,  m.  p. 

235°.  On  chlorination  in  boiling  carbon  tetrachloride  solution,  this 
gives  rise  to  di-u>-chloro- 5  :  5' -dibenzhydryl-2  :  2'  bis-l  :  3  :  4 -oxadiazole, 

CPh^l-C^Q^C-C^Q^C-CPb^l,  m.  p.  249°,  from  which  the 

halogen  in  the  ax-positions  is  removed  by  shaking  with  mercury  in  hot 
xylene  solution.  The  resulting  azo-compound, 


could  not  be  isolated  in  a  state  of  purity.  Its  solutions  in  xylene  have 
an  intense  emerald-green  colour,  which  disappears  when  the  solutions 
are  exposed  to  the  simultaneous  action  of  air  and  moisture.  Addition  of 
alcohol  to  the  decolorised  solutions  yields  di-w-hydroxy-5  : 5'-dibenzhydryl- 
2  :  2’-bis-l  :  3  :  4-oxadiazole,  m.  p.  225 — 235°  (decomp.), 

OH-CPh2-C<^>C-C<^>C-CPh2-OH. 

F.  B. 

Azo- salicylic  Acid  and  Azo-hydro xynaphthoic  Acid  Dyes. 
Anukul  C.  Sircar  and  Edwin  R.  Watson  ( J .  Soc.  Chem.  Ind .,  1912, 
31,  968 — 971). — In  a  previous  paper  {ibid.,  1911,  30,  6)  it  has  been 
shown  that  benzeneazosalicylic  acid  when  dyed  with  a  chrome 
mordant  is  characterised  by  a  fastness  towards  light,  alkali,  and  acid, 
superior  to  that  of  any  other  simple  monoazo-dye.  Attempts  to 
prepare  similar  dyes  having  the  same  all-round  fastness,  but  of  a 
deeper  colour,  by  replacing  the  phenyl  group  with  heavier  hydrocarbon 
residues  or  with  other  groups  containing  chromophores,  and  also  by 
substituting  the  a-hydroxynaphthoic  acid  residue  for  that  of  salicylic 
acid,  met  with  only  partial  success.  Brown  and  claret-brown  shades 
on  chrome-mordanted  wool  were  obtained,  but  only  by  the  introduction 
of  such  groups  as  are  prejudicial  to  fastness  towards  milling  and  light. 

m-Xyleneazosalicylic  acid,  C6H3Me2*!NIN,C6H3(0H)*C02H,  prepared 
from  diazotised  »ra-xylidine  and  salicylic  acid,  crystallises  in  orange- 
yellow  needles,  m.  p.  201°,  and  forms  a  sodium  salt,  crystallising  in 
slender,  yellow  needles. 

m-Xyleneazo-a-hydroxynaphthoic  acid, 

C6H3Me2-N:N-CI0H6(OH)-CO2H, 

forms  yellowish-brown  needles,  m.  p.  180° ;  its  sodium  salt  crystallises 
in  brownish-yellow  needles. 

p-Ethoxybenzeneazo-a-hydroxynaphthoic  acid, 

OEt-O6H4-N:N-C10H5(OH)-CO2H, 

prepared  by  coupling  />-phenetidine  with  a-hydroxynaphthoic  acid, 
forms  yellowish-brown  needles,  m.  p.  198 ’5°.  Diazotised  />-amino- 
azobenzene  combines  with  salicylic  acid,  yielding  benzeneazobenzene-p- 
azosalicylic  acid,  NPh!N-C6H4’NIN'C6H3(0H)*C02H,  a  yellowish- 
brown  powder,  m.  p.  248 — 250°,  and  with  a-hydroxynaphthoic  acid  to 
form  benzenmzobenzene-p-azo-a-hydroxynaphthoic  acid,  m.  p.  200 — 205°. 
Benzeneazobenzene-p-diazonium  chloride  (Hewitt  and  Thole,  Trans., 
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1910,97,514)  is  obtained  in  orange  prisms  by  passing  nitrous  acid  into 
a  solution  of  p-ami  noazobenzene  in  alcoholic  hydrogen  chloride. 

Attempts  to  couple  naphthaleneazo-a-naphthalene-4-diazonium  sulph¬ 
ate  and  benzeneazo-a-naphthalene-4-diazonium  sulphate  with  salicylic 
acid  proved  unsuccessful. 

Diazotised  6  :  8-disulphonaphthalene-2-azo-a-naphthylamine  combines 
with  salicylic  acid  to  form  6  :  S-disulphonaphthalene-2-azo-a-naphthalene- 
4-azosalicylic  acid,  C10HB(SO3HyN:N-C10H6-N:N*C6H3(OH)’CO,Ht 
and  with  a-hydroxynaphtboie  acid,  yielding  6  :  8 -disulphonaphthalene- 
2-azo-a-naphtkalene-4-azo-a  hydroxy  naphthoic  acid , 

c10h5(so3h)2-n:n-c10h6-n:n-g10h5(oh)-co2h, 

which  forms  a  hygroscopic,  reddish-brown  powder. 

DiphenylA  :  4' -bisazo-a-hydroxynaphthoic  acid, 

c12h8[n:n-c10hs(oh)-co2h]2, 

prepared  by  coupling  diazotised  benzidine  with  a-hydroxynaphthoic 
acid  is  a  brownish-black  powder,  which  does  not  melt  below  275°. 

The  colorations  produced  by  dissolving  the  dyes  in  alkalis  and 
also  in  strong  sulphuric  acid  together  with  the  shades  obtained  on 
unmordanted  and  chrome-mordanted  wool  are  described.  F.  B. 

The  Formation  of  Lakes  between  p-Nitrobenzeneazo-/?- 
naphthol  and  Aluminium  and  Antimony  Compounds.  Robert 
Strebinger  (Zeitsch.  angew.  Chem.,  1912,  25,  2196 — 2200). — In  alkaline 
solutions  of  aluminium  sulphate  the  formation  of  a  lake  with  p-nitro- 
benzeneazo-/3-naphthol,  either  at  room  temperatures  or  at  high  tempera¬ 
tures,  or  in  the  presence  of  tartaric  acid,  takes  place  to  such  a  slight 
extent,  if  at  all,  that  it  is  of  no  technical  importance.  There  is  also 
practically  no  lake  formation  when  the  above  azo-compound  is  made 
from  a  diazotised  solution  of  p-nitroaniline  and  alkaline  /Lnaphthol  in 
the  presence  of  aluminium  sulphate.  The  same  results  hold  when 
tartar  emetic  is  used  in  place  of  aluminium  sulphate. 

All  the  preparations  obtained  in  the  presence  of  aluminium  sulphate 
contained  traces  of  S04'-anion.  T.  S.  P. 

Constitution  of  Dyes  Containing  Negative  Substituents 
Derived  from  Sulphonic  Acids  of  a-Naphthylamine  and  of 
a-Naphthol.  Ludwig  Gattermann  and  Hans  Liebermann  ( Annalen , 
1912,  393,  198 — 214). — Diazotised  p-chloroaniline,  2  :  5-dichloroaniline, 
2  :4  : 5-trichloroaniline,  o-,  m-and  p-nitroaniline,  4-ehloro-3-nitroaniline, 
2  : 4-dinitroaniline,  sulphaniiic  acid,  and  o-nitroaniline-p-sulphonic  acid 
have  been  condensed  with  a-naphthylamine-3-  and  -5-sulphonic  acid  in 
acetic  acid  solution  and  with  a-naphthol-3-  and  -5-sulphonic  acid  in 
aqueous  sodium  hydroxide  in  order  to  ascertain  how  the  relative 
amounts  of  o-  and  p-azo-dyes  produced  in  each  case  are  influenced  by 
the  presence  of  the  negative  substituents. 

Those  of  the  preceding  amines  which  are  difficultly  diazotised  by  the 
usual  methods  are  treated  as  follows.  Sodium  nitrite  (10*6  grams)  is 
added  gradually  to  180  grams  of  well  cooled,  concentrated  sulphuric 
acid,  and  the  mixture  is  heated  at  80°  for  three  to  four  hours. 
Eighteen  grams  of  the  nitrososulphuric  acid  (  =  1  gram  of  sodium  nitrite), 
cooled  in  ice,  are  stirred  and  treated  rapidly  with  rather  more  than  the 
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calculated  amount  of  the  amine.  If  a  drop  of  the  solution  poured  on 
ice  contains  nitrous  acid,  the  solution  is  heated  at  about  60°  for  a 
short  time.  It  is  then  poured  on  to  ice,  the  solution  of  the  diazo¬ 
sulphate  is  diluted  to  about  250  c.c.,  and  filtered  from  the  excess  of  amine. 

The  azo-dyes  obtained  are  examined  as  follows  :  The  washed  and 
dried  crude  product  is  decolorised  by  stannous  chloride  and  hydro¬ 
chloric  acid  on  the  water-bath,  the  solution  is  diluted  with  water,  and 
the  naphthylenediaminesulphonic  acids  or  aminonaphtholsulphonic 
acids  are  collected  and  washed,  when  necessary,  with  ether  to  remove 
the  accompanying  primary  amine. 

The  solubilities  of  1  :  2-  and  1 :4-naphthylenediaminesulphonic  acids  in 
aqueous  sodium  sulphite  are  so  different  that  they  can  be  quantitatively 
separated  in  a  mixture  of  both,  and  hence  the  amounts  of  the  ortho- 
and  para-isomerides  in  the  original  azo-dye  can  be  calculated.  The 
presence  of  the  1  : 2-naphthylenediaminesul phonic  acide  in  the  mixture 
of  acids  obtained  can  be  detected  :  (i)  by  the  intense  green  coloration 
produced  by  aqueous  ferric  chloride,  and  (ii)  by  the  yellow  precipitate 
of  sodium  naphthaphenanthrazinesulphonate  produced  by  the  addition 
of  the  sodium  hydrogen  sulphite  compound  of  phenanthraquinone  to  a 
solution  of  the  acids  in  aqueous  sodium  acetate  faintly  acidified  with 
acetic  acid.  The  orientation  of  the  amino-groups  in  the  naphthylene¬ 
diaminesulphonic  acids  is  determined  by  replacing  the  sulphonic  acid 
group  by  hydrogen  by  reduction  with  sodium  amalgam  and  sulphurous 
acid,  and  isolating  and  characterising  the  resulting  naphthylene- 
diamines. 

The  position  of  the  amino-group  in  the  aminonaphthol-5-sulphonic 
acids  is  determined  by  eliminating  the  sulplio-group  as  above.  In  the 
case  of  the  aminonaphthol-3-sulphonic  acids,  however,  it  is  necessary  to 
heat  the  acids  with  stannous  chloride  and  concentrated  hydrochloric 
acid  at  110°  in  a  sealed  tube,  whereby  2-amino-l-naphthol-3-sulphonic 
acid  is  converted  into  2-amino- 1-naphthol. 

The  results  of  the  experiments  show  that,  although  a  sharp 
generalisation  cannot  be  made,  the  presence  of  the  negative  substit¬ 
uents  in  the  diazotised  amine  facilitates  in  general  the  formation  of 
the  para- azo-dye  ;  thus  a- naphthylamine-5- sulphonic  acid  usually 
yields  a  mixture  of  the  ortho-  and  the  para-azo-dyes,  the  amount  of  the 
latter  being  greater  the  larger  ttie  number  and  the  moxe  strongly 
negative  the  character  of  the  substituents  in  the  diazotised  amine. 
The  presence  of  a  sulpho-group  in  the  diazotised  amine  causes 
abnormal  results ;  thus  a-naphtbylamine-5-sulphonic  acid  forms 
exclusively  the  ortho-azo-dye  with  diazotised  sulphanilic  acid,  and 
exclusively  the  para-azo-dye  with  diazotised  o-nitroaniline-p-sulphonic 
acid. 

In  general,  the  naphtholsulphonic  acids  have  a  greater  tendency  than 
the  naphthylaminesulphonic  acids  to  form  para-azo-dyes,  and  the 
3-sulphonic  acids  have  a  greater  tendency  than  the  5-sulphonie  acids 
to  form  ortho-azo-dyes.  0.  S. 

Existence  of  Primary  Arylnitrosoamines  as  well  as  the 
Isomeric  anti- Diazohydrates.  Arthur  Hantzsch  ( Ber .,  1912,  45, 
3036 — 3040). — Bamberger  (this  vol.,  i,  733)  has  stated  that  primary 
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arylnitrosoamines  do  not  exist.  The  reasons  are  now  summarised 
for  the  existence  of  the  primary  nitrosoamines  as  the  pseudo-acids 
corresponding  with  the  omit-diazohydrates.  They  afford  the  first 
example  of  structural  isomerism  within  a  purely  inorganic  complex 

(NtOH). 

In  particular,  proof  of  this  individuality  is  afforded  by  the  fact  that 
the  compound  shows  selective  absorption  in  ethereal 

solution  as  the  diazohydrate,  NOg'CgH^NIN’OH,  whereas  it  absorbs 
generally  in  chloroform  solution  as  the  nitrosoamine,  NO2*C0H4*NH>NO. 
Bamberger  now  accepts  this  interpretation.  E.  F.  A. 

Behaviour  of  Iron  Salts,  in  the  Presence  of  Albumins  and 
Other  Organic  Substances,  towards  Certain  Reagents.  Henry 
J.  M.  Creighton  [Trans.  Nova  Scotia  Inst.  Sci.,  1912,  13,  61 — 75). — 
It  has  been  found  that  egg-albumin,  serum-albumin,  and  gelatin  tend 
to  prevent  certain  reactions  which  are  exhibited  by  ferric  chloride, 
potassium  ferricyanide,  and  soluble  Prussian-blue  under  normal  cir¬ 
cumstances.  The  same  proteins,  however,  appear  to  be  without 
influence  on  the  reactions  of  ferrous  ammonium  sulphate  and  potassium 
ferrocyanide.  The  activity  of  the  proteins  would  therefore  seem  to  be 
confined  to  tervalent  iron. 

In  regard  to  the  mechanism  of  inhibition,  it  is  supposed  that  the 
tervalent  iron  salts  are  adsorbed  by  the  colloidal  proteins,  and  that 
definite  chemical  compounds  are  formed.  The  complex  substances 
formed  are  readily  decomposed  by  hydrochloric  acid,  but  are  fairly 
stable  towards  a  rise  of  temperature.  In  the  case  of  those  which  are 
formed  with  soluble  Prussian-blue,  the  temperature  may  be  raised 
to  100°  without  decomposition  setting  in. 

Apart  from  the  prevention  of  precipitation  on  the  addition  of 
ammonia  or  alkali  hydroxide  to  ferric  chloride  solutions,  it  has  been 
found  that  sucrose,  glycerol,  and  tartaric  acid  have  no  influence  on  the 
behaviour  of  either  ferrous  or  ferric  iron  towards  different  reagents. 

H.  M.  D. 

The  Intimate  Associations  of  Inorganic  Ions  with  Native 
and  Derived  Proteins.  David  F.  Harris  (Trans.  Nova  Scotia  Inst. 
Sci.,  1912,  13,  76 — 86.  Compare  Creighton,  preceding  abstract). — A 
number  of  observations  are  referred  to  which  show  that  the  functional 
activity  of  protoplasm  is  dependent  on  the  association  of  the  proteins 
with  inorganic  substances  in  a  particular  and  intimate  form. 

H.  M.  D. 

The  Influence  of  the  Physical  Condition  of  Proteins  on 
the  Rapidity  of  their  Cleavage  by  Enzymes.  The  Import¬ 
ance  of  Peptic  Digestion  on  the  Further  Cleavage  of  Proteins 
by  Trypsin.  The  Degree  of  Cleavage  of  Proteins  by  Enzymes. 
Emil  Abderhalden  and  Chauncey  J.  Yallette  Pettibone  ( Zeitsch . 
physiol.  Chem.,  1912,  81,  458 — 472). — The  bulk  of  the  paper  relates 
to  the  methods  (optical  method,  estimation  of  amino-nitrogen,  etc.) 
which  may  be  employed.  Coagulated  egg  is  digested  more  rapidly 
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than  the  fresh  material.  Pancreatic  digestion  occurs  more  rapidly 
after  the  preliminary  digestion  by  pepsin  has  taken  place. 

W.  D.  II. 

The  Free  Amino-groups  of  the  Proteins.  Albrecht  Kossel 
and  N.  Gawrilow  ( Zeitsch .  physiol.  Chem.,  1912,  81,  274 — 279). — 
Those  proteins  which  lack  lysine  in  their  molecule  contain  no  nitrogen 
which  can  be  titrated  in  presence  of  formaldehyde.  Proteins  contain¬ 
ing  lysine  become  acid  in  presence  of  formaldehyde.  This  is  confirmed 
by  the  titration  of  a  number  of  proteins  with  and  without  lysine. 
Free  proline,  which  contains  an  imino-group,  can  be  titrated  in 
presence  of  formaldehyde,  but  proteins  containing  a  large  proportion  of 
proline  show  no  reaction  iu  presence  of  formaldehyde.  This  affords 
evidence  that  the  nitrogen  of  proline  takes  part  in  the  peptide  forma¬ 
tion,  and  that  the  proline  nitrogen  in  these  proteins  is  tertiary. 

E.  F.  A. 

Condition  which  Phosphorus  and  Calcium  Affect  in  Milk 
Casein.  Leon  Lindet  ( Compt .  rend,.,  1912,  155,923 — 924*). — About 
one-half  of  the  phosphorus  contained  in  casein,  precipitated  from  milk 
by  rennet,  is  present  as  calcium  phosphate,  the  other  half  being  in 
combination  as  an  organic  phosphate,  which  is  easily  hydrolysed  by 
weak  alkalis  in  the  cold.  Three-fifths  of  the  calcium  is  present  as 
phosphate,  and  the  remaining  two-fifths  is  combined  with  the  acid 
groups  of  the  casein.  W.  G. 

Oxyprotosulphonic  Acids.  II.  Josef  Buraczewski  and 
L.  Krauze  (Bull.  Acad.  Sci.  Cracow,  1912,  7  A,  698 — 704.  Compare 
this  vol.,  i,  58). — Attempts  have  been  made  to  purify  and  characterise 
the  various  fractions  of  the  oxyprotosulphonic  acids  described  previously 
(this  vol.,  i,  58).  Measurements  of  basicity  and  of  optical  activity 
show  little  difference,  and  the  same  is  true  of  the  total  sulphur  and 
the  amount  of  sulphur  eliminated  by  lead  acetate.  The  fractions 
yield  iodine  derivatives  of  varying  colour  and  iodine  content,  but  the 
latter  did  not  exhibit  any  regularities.  The  oxidation  product 
obtained  on  treating  the  a-fraction  with  potassium  permanganate 
could  be  divided  into  a  number  of  fractions.  E.  F.  A. 

Oxyprotosulphonic  Acid  from  Casein.  (Mile.)  M.  Schubert- 
howna  (Bull.  Acad.  sci.  Cracow,  1912,  7  A,  705 — 713.  Compare 
Buraczewski  and  Krauze,  this  vol.,  i,  58). — The  oxyprotosulphonic 
acids  from  casein  are  divisible  only  into  four  fractions,  the  /3-fraction 
crystallising  from  acetic  acid  solution  in  the  cold  usually  failing. 

On  further  oxidation  of  the  a-fraction  with  potassium  permanganate 
an  a'-fraction  insoluble  in  acetic  acid  was  obtained.  This  is  character¬ 
istically  colourless,  whereas  the  a-fraction  from  casein  is  somewhat 
yellow.  It  contains  about  the  same  proportion  of  carbon  and  hydrogen 
as  the  a-fraction,  but  lacks  any  loosely  combined  sulphur,  and  contains 
less  total  sulphur.  It  is  also  unable  to  absorb  iodine. 

No  difference  in  the  basicity  of  the  six  fractions  obtained  from 
casein  could  be  measured,  and  their  optical  behaviour  was  alike. 
They  all  contain  phosphorus.  E.  F.  A. 

*  and  Bull.  Soc.  chim.,  1912,  [iv],  11,  950 — 952. 
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The  Influence  of  Temperature  on  the  Activity  of  Nuclease. 

E.  C.  Teodoresco  ( Gompt .  rend.,  1912,  155,  554 — 557). — The  be¬ 
haviour  of  nuclease  contained  in  a  fern  ( Pteris  ciquilina ),  a  lichen 
(Avernia  prunastri),  and  a  basidiomycete  ( Pholliota  mutabilis)  was 
studied.  Equal  portions  of  the  fresh  material  were  heated  for  half 
an  hour  to  temperatures  from  36°  to  100°.  A  solution  of  sodium 
nucleate  was  then  added,  and  the  whole  incubated  at  36°  for  several 
days.  Temperatures  above  66°  cause  a  rapid  decrease  in  activity  of 
the  enzyme,  whilst  90 — 100°  destroys  it.  The  optimum  temperature 
for  the  nuclease  of  Pholliota  was  found  to  be  about  34°.  H.  B.  H. 

Preparation  of  “  Lipase  Powder  ”  Acting  in  Neutral 
Medium  and  its  Technical  Application.  Yosmo  Tanaka 
(J.  Coll.  Eng.  Imp.  TJniv.  Tokyo ,  1912,  5,  125 — 136). — “Lipase 
powder  ”  is  an  active  lipolytic  substance,  prepared  by  treating  pressed 
castor  seed  with  acid  and  completely  washing  out  with  water  all  the 
soluble  matter.  The  optimum  temperature  of  the  digestion  in  which 
the  zymogen  of  lipase  is  most  favourably  developed  is  30 — 35°.  The 
activity  of  the  liberated  lipase  depends  on  the  amount  and  not  on  the 
concentration  of  the  acid  employed.  The  length  of  time  of  the 
digestion  has  little  effect  on  the  activity. 

Lipase  powder  is  odourless  and  tasteless.  It  hydrolyses  fats  and 
fatty  oils  rapidly  in  absence  of  any  soluble  acid,  and  may  be  kept  for 
a  long  time  without  undergoing  appreciable  change.  N.  H.  J.  M. 

Influence  of  the  Products  of  Change  on  the  Action  of 
Lipase.  Yoshio  Tanaka  (./.  Coll.  Eng.  Imp.  TJniv.  Tokyo ,  1912,  5, 
137 — 141). — The  activity  of  lipase  is  inhibited  by  glycerol,  and  the 
retardation  of  the  hydrolysis  of  oils  is  chiefly  due  to  the  glycerol 
produced,  although  the  reversible  action  of  the  lipase  is  also  partly 
responsible.  To  obtain  the  maximum  hydrolysis,  it  is  desirable  to  use 
the  maximum  amount  of  water  which  does  not  prevent  the  production 
of  a  good  emulsion,  or  to  remove  the  glycerol  and  again  treat  with 
lipase  powder. 

Fatty  acids  are  almost  without  effect  on  the  activity  of  lipase. 

N.  H.  J.  M. 

Influence  of  Some  Neutral  Salts,  Nitrogenous  Matters,  and 
Castor  Seed  Extract  on  Lipase.  Yoshio  Tanaka  ( J .  Coll.  Eng. 
Imp.  Univ.  Tokyo ,  1912,  5,  142 — 151). — The  activity  of  lipase  is 
much  increased  by  the  addition  of  neutral  salts  of  the  alkali  metals, 
and  is  not  retarded  in  solutions  containing  as  much  as  10%.  Salts  of 
magnesium,  calcium,  and  especially  copper  retard  the  activity  of  lipase, 
even  in  small  amounts. 

The  stimulating  effect  of  salts  of  the  alkali  metals  and  of 
manganese  is  only  manifested  in  the  first  phase  of  the  hydrolysis. 

The  hydrolysing  power  of  lipase  is  also  increased  by  adding  an 
extract  of  castor  seed.  This  is  attributed  to  salts  of  alkali  metals 
and  proteose  present  in  the -extract ;  globulin  and  other  coagulable 
proteins  do  not  seem  to  have  any  effect. 

Leucine  and  asparagine  have  a  distinct  stimulating  effect  on  the 
action  of  lipase.  N.  H.  J.  M. 
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Action  of  Lipase  on  Oxidised  and  Polymerised  Oils.  Yoshio 
Tanaka  (J.  Coll .  Eng.  Imp.  Univ.  Tokyo,  1912,  5,  152 — 161). — Lipase 
acts  less  rapidity  on  oil  oxidised  by  insolation,  or  by  air  alone, 
than  on  the  original  oil,  owing  probably  to  the  production  of  substances 
of  greater  mol.  weight.  Rancid  oil  is  also  only  slowly  hydrolysed, 
owing  to  the  presence  of  oxidised  substances,  less  readily  hydrolysed, 
and  to  the  retarding  effect  of  the  aldehydic  substances  it  contains. 
Light  without  air  has  no  effect.  Oil  which  has  been  heated  in  an 
atmosphere  of  nitrogen  is  less  readily  hydrolysed  by  lipase  than  the 
original  oil ;  the  polymerised  products  of  glycerides  are  evidently 
attacked  with  difficulty.  N.  H.  J.  M. 

Paralysis  and  Stimulation  of  Zymase  and  Catalase.  Henri 
van  Laer  ( Centr .  Bakt.  Par.,  1912,  ii,  34,  481 — 484). — The  author 
claims  that  Lebedeff’s  maceration  method  of  extracting  zymase  gives 
a  juice  of  greater  fermentative  power  than  that  obtained  by  Buchner’s 
method.  The  latter  produces  a  liquid  rich  in  coagulable  albumins,  and 
the  rate  of  auto-digestion  in  such  juice  has  been  studied.  It  was 
found  that  an  extract  of  malt  retarded  auto -digestion,  whilst  the 
addition  of  a  solution  of  papain  accelerated  the  change. 

Comparative  experiments  in  which  yeast  was  extracted  with  water, 
malt  extract,  and  papain  solution  show  that  malt  extract  increases  the 
activity  of  zymase  and  catalase  ;  papain  destroys  the  action  of  zymase 
and  diminishes  that  of  catalase.  H.  B.  H. 

Asymmetric  Phosphorus.  I.  Edgar  Wedekind  ( Ber .,  1912, 
45,  2933 — 2940.  Compare  Pope  and  Gibson,  Trans.,  1912,  101,  735). 
— Experiments  have  been  undertaken  in  the  hope  of  effecting  a 
resolution  of  an  asymmetric  phosphonium  base  into  its  optically  active 
components.  The  behaviour  of  quaternary  phosphonium  salts 
towards  different  solvents  has  also  been  examined. 

/>-Tolyldichlorophosphine  was  prepared  by  the  action  of  phosphorus 
trichloride  on  toluene  in  the  presence  of  aluminium  chloride  (compare 
Michaelis  and  Panek,  Abstr.,  1882,  958),  and  was  transformed  by 
mercury  diphenyl  into  phenyl-p-tolylchlorophospbine.  The  yields  are 
unsatisfactory,  but  the  best  results  are  obtained  by  use  of  an  excess 
of  the  dichloride.  An  ethereal  solution  of  magnesium  ethyl  bromide 
transformed  phenyl-p-tolylchlorophosphine  into  phenyl-/) -tolylethyl- 
phosphine  (compare  Michaelis,  Abstr.,  1901,  i,  300),  which,  on  treat¬ 
ment  with  methyl  iodide,  yielded  phenyl -p-tolylmethylethylphosphon- 
ium  iodide,  m.  p.  150°  (Michaelis,  loc.  cit.,  gives  1  38°).  By  treatment 
with  silver  d-camphorsulphonate  in  dilute  alcoholic  solution,  the  latter 
substance  was  converted  into  phenyl-p-tolylmethylethylphosphonium 
d-camphorsulphonate,  which  separated  from  ethyl  acetate  in  colourless 
needles,  m.  p.  128°.  Aqueous  solutions  of  this  substance  rapidly 
become  cloudy,  so  that  for  polarimetric  observations  the  addition  of  a 
certain  amount  of  alcohol  was  necessary.  In  these  circumstances, 
the  value  [M]D  +  101'6°  was  observed,  whilst  in  alcohol  alone  the 
value  [M]d  -j- 103'85°  was  obtained.  On  the  supposition  that  the 
sulphonate  is  sufficiently  dissociated  in  dilute  aqueous-alcoholic  solution, 
this  gives  [M]D  +52T5°  for  the  phosphonium  ion.  When,  however, 
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the  above  aqueous-alcoholic  solution  (10  c.c.)  was  diluted  with  water 
(25  c.c.)  and  filtered,  the  molecular  rotation  diminished  from  +  103-85° 
to  +59-89°. 

Phenyl-~p-tolylbenzylethylpho8phonium  iodide ,  m.  p.  192°,  prepared  by 
the  union  of  phenyl-p-tolylethylphosphine  with  benzyl  iodide,  was 
converted  into  the  corresponding  d -camphorsulphonate.  The  latter 
formed  a  hard,  amorphous,  glassy  mass,  which  could  not  be  obtained  in 
the  crystalline  form.  The  bromocamphorsulphonate  was  also  unsuitable 
for  purposes  of  resolution.  Phenyl-p-tolylbenzylethylpkosphonium 
bromide  crystallised  in  colourless  needles,  m.  p.  215-5°. 

Phenyl-p-tolylbenzylethylphosphonium  iodide  was  found  to  be 
associated  in  boiling  chloroform  solution  (mol.  wt.  728-6,  730.  Cal.  416), 
and  also,  in  contrast  to  many  ammonium  and  sulphonium  salts,  to  be 
stable  in  solution  in  this  reagent.  An  attempt  to  electrolyse  the 
fused  salt  with  platinum  electrodes  was  also  made.  Iodine  was 
formed  at  the  anode.  Decomposition  occurred  at  the  cathode.  Finally, 
a  brown  oily  residue  was  obtained,  from  which  hydrochloric  acid 
dissolved  a  phosphine  base  which  yielded  a  solid  platinichloride. 

H.  W. 

Preparation  of  2 : 5-Diaminophenyl-l-arsinic  Acid.  Farb- 
werke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P.  248047). — When 
5-nitro-2-aminophenyl-l-arsinic  acid,  m.  p.  235 — 236°  (prepared  from 
jo-nitroaniline  and  arsenic  acid),  is  reduced  under  the  following  con¬ 
ditions  only  the  nitro-group  is  attacked,  and  the  -AsO(OH)2  group 
remains  intact,  yielding  2 : 5-diaminophenyl-l-artinic  acid,  needles, 
decomp.  210°. 

5-Nitro-2-aminophenyl-l-arsinie  acid  (13  parts)  is  dissolved  in  80 
parts  of  lOW-sodium  hydroxide  with  320  parts  of  water,  treated 
at  the  ordinary  temperature  with  110  parts  of  ferrous  chloride  solution 
(18"9%  iron),  and  allowed  to  remain  until  the  reduction  is  complete; 
the  solution  is  filtered,  and  acidified  with  sulphuric  acid,  when  the  product 
slowly  separates  in  crystalline  form.  F.  M.  G.  M. 

Preparation  of  Neutral  Readily  Soluble  Derivatives  of 
4 : 4'- Dihydroxy-3 : 3'-diaminoarsenobenzene.  Farbwerke  vorm. 
Meister,  Lucius  &  Bruning  (D.R.-P.  249726). — When  the  thera¬ 
peutically  active  diaminodihydroxyarsenobenzenes  are  treated  with 
formaldehyde  bisulphite,  they  furnish  compounds  which  contain  the 
group  CHg'SOgH,  and  form  neutral  alkali  and  ammonium  salts. 

3  :  3  -Diamino-4  :  4'-dihydroxyarsenobenzene  is  suspended  in  water 
(3  parts),  gently  warmed  with  40%  formaldehyde  solution  (0-3  part) 
and  1  part  of  sodium  hydrogen  sulphite  solution  (40%),  and  the  product 
isolated  by  the  addition  of  hydrochloric  acid  ;  the  free  w-methyl-acid  is 
a  yellowish-red  powder,  soluble  in  sodium  carbonate,  and  decomposing 
when  heated  without  fusion ;  the  sodium  salt  is  a  reddish-brown  mass 
precipitable  by  alcohol.  F.  M.  G.  M. 
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The  Refractive  Index  of  Binary  Mixtures.  F.  Schweks  (Atti 
R.  Accad.  Lincei,  1911,  [v],  20,  ii,  510 — 518). — A  reply  to  the  criticisms 
of  Mazzucchelli  (Abstr.,  1911,  ii,  781)  on  the  author’s  work  (Abstr., 

1910,  ii,  913,  1039  ;  1911,  ii,  92).  C.  H.  D. 

The  Ratio  of  the  Intensities  of  the  Series  Lines  of  Hydrogen 
in  the  Canal  Ray  Spectrum.  Johannes  Stark  (Ann.  Physik, 

1911,  [iv],  36,  861 — 865). — The  experiments  of  Lunkenheimer  (Abstr., 
1911,  ii,  950)  are  considered  to  be  inconclusive,  and  the  author  has  no 
grounds  for  doubting  the  correctness  of  the  results  obtained  by  Stark 
and  Steubing  (Abstr.,  1908,  ii,  546),  which  show  that  the  intensity 
distribution  is  dependent  on  the  cathode  fall  of  potential. 

H.  M.  D. 

Spark  Spectrum  of  Indium.  Otto  Schulemann  (Zeitsch.  wiss. 
Photochem.,  1911,  10,  263 — 279). — The  spectrum  was  generated  by 
means  of  sparks  passing  between  an  upper  carbon  electrode  and  a 
lower  electrode  of  indium  contained  in  a  small  porcelain  capsule,  and 
the  requisite  dispersion  obtained  by  a  Rowland  concave  grating  of 
3*15  metres  radius  of  curvature.  Wave-lengths  of  lines  are  recorded 
from  200  to  760/x/z,,  and  the  data  compared  with  the  much  less 
complete  measurements  of  previous  observers.  H.  M.  D. 
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Wave  length  Measurements  for  Some  of  the  Platinum 
Metals  in  the  Short-waved  Ultra-violet  Spectrum  A.  Wiethe 
and  B.  Seegert  ( Zeitsch .  wiss.  Pholochem,  1911,  10,245  —  249).— -The 
wave-lengths  of  lines  in  the  ultra-violet  region  between  X=  190  and 
224 fjifj.  have  been  measured  for  platinum,  rhodium,  and  iridium.  The 
spectra  were  obtained  by  means  of  gratings,  and  the  wave-lengths, 
referred  to  copper  lines  as  standards,  are  compared  with  the  data 
recorded  by  Exner  and  Haschek.  H.  M.  D. 

The  Alteration  of  Absorption  Lines  by  Foreign  Gases. 
Eva  von  Bahr  ( Physikal .  Zeitsch..  1911,  12,  1167 — 1169). — The  changes 
which  have  been  observed  in  the  absorption  of  ultra-red  rays  by  certain 
gases  (Abst.r.,  1909,  ii,  630  ;  1910,  ii,  914)  when  the  total  pressure  on 
the  absorbing  gas  is  increased  cannot  be  satisfactorily  explained  on 
the  assumption  that  the  absorption  changes  in  quality  in  consequence 
of  a  broadening  of  the  absorption  bands.  Although  this  broadening 
undoubtedly  takes  place,  it  is  shown  that  changes  in  the  intensity  of 
the  absorption  also  occur  to  a  marked  extent. 

The  fact  that  different  gases  exert  the  same  effect  on  the  absorption 
of  ultra-red  radiation  is  inconsistent  with  the  view  that  the  absorption 
is  determined  by  the  frequency  of  the  molecular  collisions,  and  the 
essential  factor  involved  appears  to  be  the  total  gas  pressure. 

H.  M.  L>. 

Absorption  Spectra  of  Complex  Inorganic  Salts.  Elena 
Yalla  ( Alii  R.  Accad.  Lined,  1911,  [v],  20,  ii,  406—411). — Tables 
are  given  showing  the  absorption  spectra  at  various  dilutions  of  solu¬ 
tions  of  the  following  salts:  {Co(NH3)4C03}C1,  {Co(NH3)4(OH2)9}C13, 
{Co(NH3V(OH2)}CL,  {Co(NH.)3(N02U,  {Co(NH3)4NOo.C1}C1, 

{Co(NH3)5C1}C12,  {Co(NH3)5N03}(N03)2,  {Co(NH3)2(N02)JK. 

R.  Y.  S. 

Spectrochemistry  of  Auxiliary  Valency.  Fritz  EisENLOHR(Rer., 
1911,44,  3188 — 3208). — In  the  case  of  elements  which  occur  in  more 
than  one  degree  of  valency,  the  auxiliary  valencies  have  an  influence 
on  the  optical  properties.  It  is  due  to  the  magnitude  of  their  influ¬ 
ence  that  one  and  the  same  element  can  have  several  equivalents,  for 
example,  ether  and  hydroxyl  oxygen  :  primary,  secondary,  and  tertiary 
amine  nitrogen. 

The  unsaturated  character  of  these  auxiliary  valencies  is  shown  by 
the  optical  exaltation  produced  when  they  are  in  a  conjugated  position 
to  a  double  bond.  The  magnitude  of  this  exaltation  is  usually  not 
large  and  is  considerably  less  than  that  caused  by  conjugated  double 
bond  systems  ;  it  varies  according  to  the  extent  to  which  the  element 
in  question  is  saturated. 

Disturbing  substituted  groups  introduced  into  such  conjugations 
depress  the  exaltation,  and  when  two  or  more  disturbing  groups  are 
introduced  the  exaltation  becomes  a  depression. 

Crossed  conjugations  in  which  auxiliary  valencies  take  part  do  not 
behave  optically  in  an  analogous  manner  to  the  corresponding  double 
bond  systems.  In  the  former  case  there  is  a  considerable  lessening  of 
the  exaltation. 
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Optical  depression  is  not  restricted  to  aromatic  heterocyclic  com¬ 
pounds  ;  as  a  result  of  disturbance  it  may  appear  in  both  acyclic  and 
alicyclic  compounds. 

The  optical  influence  of  the  auxiliary  valencies  in  an  incompletely 
saturated  atom  is  most  marked  in  the  refraction  value,  less  so  in  the 
dispersion  value. 

The  original  should  be  consulted  for  the  details  of  the  argument : 
the  following  physical  constants  of  crotonic  acid  derivatives  have  been 
determined. 

Ethyl  /3-aminocrotonate,  b.  p.  105*4 — 1 07°/14*5  mm.,  DJ8'8  T0219, 
wD  1*50067. 

Ethyl  /8-amino-a-ethylcrotonate,  m.  p.  59 — 60°,  Df2  0*9526, 
nu  1*47557. 

Methyl  a-chlorocrotonate,  b.  p.  16T5 — 161*7°/762  mm.,  Df'6  1*1587, 
nD  1*45634. 

Ethyl  a-chlorocrotonate,  b.  p.  175—175*5°,  Df8  1*1133,  nu  1*45378. 

Ethyl  /3-chloroisocrotonate,  b.  p.  159 — 161°,  DJ87  1*09  2  4,  nD  1*45423. 

E.  F.  A. 

Observations  on  Valency-Isomeric  Ammonium  Salts.  Arthur 
Hantzsch  (j Ber.,  1911,  44,  3290 — 3293.  Compare  Abstr.,  1911,  i, 
673). — The  author  has  investigated  the  ultra-violet  absorption  of  a 
number  of  aliphatic  ammonium  salts  in  order  to  determine  whether 
these  exist  in  valency-isomeric  forms.  The  existence  of  such  valency- 
isomerides  is  indicated  by  two  modifications  of  dimethylammonium 
platinichloride  (Schryver,  Proc.,  1891,  7,  39).  In  all  solveuts  the 
molecular  absorption  of  the  alkylammonium  salts  is  independent  of 
the  concentration,  so  that  no  evidence  of  the  existence  of  valency- 
isomerides  was  obtained. 

From  the  independence  of  the  absorption  and  concentration,  the 
conclusion  is  drawn  that  neither  association  nor  dissociation  has  any 
appreciable  influence  on  the  absorption.  F.  B. 

Spectrochemistry  of  Enols  and  Enolic  Derivatives.  Karl 
Auwers  (Ber.,  1911,  44,  3514 — 3524). — As  a  rule,  the  exaltation  of 
the  molecular  refraction  and  dispersion  of  a  substance,  due  to  the 
presence  of  a  conjugated  system,  is  more  or  less  diminished  by  a 
substituent  in  the  system,  the  substituent  exerting  the  greatest 
depressing  influence  when  it  is  attached  to  one  of  the  internal  carbon 
atoms  ;  the  exaltation,  therefore,  is  greatest  in  the  first,  and  least  in  the 

last,  of  the  three  systems  :  >  C!0*CIC<  ,*CRIC*CIC<:,  >CICR*CIC<. 
Hitherto,  only  substances  have  been  examined  in  which  R  is  an  alkyl 
or  aryl  group,  but  for  the  purpose  of  applying  the  property  under 
discussion  to  the  solution  of  problems  connected  with  keto-enol  tauto- 
merisrn  it  is  necessary  to  know  what  will  be  the  effect  when  R  is 
OH,  OR',  or  OAc.  The  molecular  refractions  and  dispersions  of  the  a- 
and  /3-alkyloxystyrenes  and  of  the  a-  and  /3-alkyloxyacrylic  esters  show 
that  the  presence  of  OR  at  the  terminal  carbon  of  the  conjugated 
system  causes  marked  exaltation,  but  at  one  of  the  inner  carbon  atoms 
it  may  produce  little  or  no  exaltation,  or  even  cause  a  depression  of 
the  molecular  refraction.  However,  attention  is  called  to  the  fact  that 
the  influence  of  other  factors  must  be  determined  before  the  exalta- 
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tion  of  the  molecular  refraction  or  dispersion  can  be  safely  used  as  a 
criterion  of  enolic  structure.  C.  S. 

Spectrochemical  Behaviour  and  Constitution  of  Ethyl 
Acetoacetate.  Karl  Auwers  191 1,44,  3525 — 3542). — Asevere 

criticism  of  Hantzsch’s  work  on  the  molecular  refractions  and  the 
absorption  spectra  of  ethyl  acetoacetate  and  its  derivatives  (Abstr., 
1910,  i,  811).  The  paper  also  contains  a  discussion  of  the  methods  and 
data  available  for  the  estimation  of  the  percentage  of  the  enol 
modification  in  ethyl  acetoacetate.  C.  S. 

The  Ultra-violet  Fluorescence  of  Benzene  and  Some  of  its 
Derivatives.  Ernest  Dickson  ( Zeitsch .  wiss.  Photochem.,  1911,  10, 
166 — 180,  181 — 199). — Photographic  records  of  the  fluorescence 
spectrum  of  a  number  of  aromatic  compounds  have  been  obtained. 
The  spark  discharge  between  zinc  electi’odes  was  used  as  a  source  of 
light.  The  wave-lengths  of  the  edges  of  the  fluorescence  bands  are 
recorded  and  compared  with  wave-length  measurements  in  the 
corresponding  absorption  spectra. 

The  substances  examined  were  benzene,  toluene,  o-,  m-  and  p-xylene, 
mesitylene,  diphenyl,  diphenylmethane,  triphenylmethane,  naphthalene, 
phenanthrene,  anthracene,  and  anthranol,  which  exhibit  several 
fluorescence  bands,  and  also  aniline,  quinoline,  diphenylamine,  quinol, 
phenol,  a-  and  /?-naphthol,  a-  and  /8-naphthylamine,  and  quinine 
sulphate,  which  show  a  single  band.  In  some  cases  the  bands  show 
equal  frequency  differences,  whilst  in  others  the  relationship  between 
the  separate  bands  can  be  best  represented  by  means  of  a  Deslandres’s 
formula  of  the  type  1  jX  =  A  -  Bn2.  H.  M.  D. 

Photochemical  Studies.  III.  Progressive  Light  Reactions. 
Joh.  Plotnikoff  {Zeitsch.  physikal.  Chem.,  1911,  78,  293 — 298). — If  a 
system  sensitive  to  light  absorbs  light  very  strongly  and  becomes 
bleached  as  a  result  of  the  chemical  change,  thus  allowing  the  light  to 
act  on  deeper  layers,  it  should  be  possible  to  follow  the  rate  of  the 
reaction  from  the  rate  of  bleaching  of  the  solution.  This  is  realised 
in  the  combination  of  bromine  with  cinnamic  acid  in  benzene  solution. 
A  glass  tube  is  filled  with  the  solution,  and  the  end  closed  with  a 
glass  plate.  The  tube  is  placed  horizontally,  and  light  from  a  uviol 
lamp  allowed  to  enter  from  the  end  through  the  glass  cover,  access 
of  light  to  the  sides  and  the  other  end  being  carefully  guarded  against. 
In  these  circumstances  bleaching  proceeds  gradually  from  the 
illuminated  end  until  the  solution  is  completely  decolorised.  So  far, 
only  qualitative  measurements  have  been  made.  G.  S. 

Theory  of  Colour  Sensitiveness.  II.  Chr,  Winther  {Zeitsch. 
wiss.  Photochem.,  1911,  10,  209 — 211.  Compare  Abstr.,  1911,  ii, 239). — 
An  explanation  is  given  of  certain  terms  used  by  the  author  in  his 
previous  paper.  The  assumption  of  a  primary  separation  of  electrons 
is  not  inconsistent  with  Weigert’s  theory  of  reaction  nuclei. 

H.  M.  D. 
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The  Actions  of  Very  Short- waved  Ultra-violet  Light  on 
Gases.  C.  Ramsauer  (Ber.  Deut.  physical .  Ges.,  1911,  13,  899 — 902). — 
In  a  summary  of  results  obtained  in  the  investigation  of  the  action  of 
ultra-violet  light  on  gases,  it  is  necessary  to  differentiate  between  (1) 
purely  chemical  action,  (2)  formation  of  fog  nuclei,  and  (3)  formation  of 
carriers  of  electricity.  Pure  chemical  changes,  such  as  the  trans¬ 
formation  of  oxygen  into  ozone,  are  brought  about  by  light  which 
is  not  at  all  readily  absorbed.  Such  changes  are  quite  independent  of 
the  formation  of  fog  nuclei  or  ions.  The  formation  of  fog  nuclei  is 
also  due  to  chemical  action  in  the  first  instance,  and  only  differs  from 
changes  of  the  first  type  in  that  the  end-products  are  solid  or  liquid 
particles.  These  changes  are  also  independent  of  the  liberation  of 
electrons.  The  third  kind  of  action  differs  from  the  other  two  in  that 
it  is  determined  by  ultra-violet  rays  which  are  selectively  absorbed. 
The  rays  which  are  mainly  responsible  for  this  type  of  change  corre¬ 
spond  with  wave-lengths  in  the  extreme  ultra-violet  region. 

H.  M.  D. 

Photo-electric  Effects  of  Certain  Compounds.  A.  Ll.  Hughes 
{Proc.  Camb.  Phil.  Soc.,  1911,  16,  376 — 383). — In  order  to  ascertain 
whether  certain  gases  or  vapours  can  be  ionised  at  the  ordinary 
temperature  by  ultra-violet  light  of  moderately  long  wave-length, 
experiments  have  been  made  with  carbon  disulphide,  carbon  dioxide, 
stannic  chloride,  and  zinc  ethyl.  In  no  case  could  ionisation  be 
detected,  although  for  the  same  amount  of  light  energy,  the  leak  from 
a  zinc  or  carbon  surface  would  have  been  about  106  times  that  of  the 
smallest  effect  which  was  measurable  with  the  arrangement  of 
apparatus  employed. 

Solid  compounds  of  zinc  and  tin  are  found  to  be  photo-electrically 
active.  H.  M.  D. 

A  Relationship  between  the  Selective  Photo-electric  Effect 
and  Phosphorescence.  Robert  Pohl  {Ber.  Deut.  physikal.  Ges., 
1911,  13,  961 — 966). — The  emission  of  electrons  which  accompanies 
the  excitation  of  a  phosphorescent  substance  is  considered  as  an 
indication  that  the  phosphorescence  affords  an  instance  of  selective 
photo-electric  action. 

The  wave-lengths  of  the  three  exciting  bands  in  the  case  of  twenty- 
four  phosphorescent  alkaline  earth  metal  or  zinc  sulphides  examined 
by  Lenard  are  shown  to  have  a  mean  ratio  of  100  :81-5  :  66'7.  These 
are  approximately  the  numbers  corresponding  with  the  ratio 
1/^/2  :  1/^3  : 1/^/4,  and  this  agreement  is,  by  reference  to  Linde- 
mann’s  formula  for  the  wave-lengths  of  the  photo-electrically  active 
rays,  considered  to  furnish  evidence  of  phosphorescence  being  a  selective 
photo-electric  effect.  H.  M.  D. 

The  Photo-electric  Behaviour  of  Solutions.  Heinrich 
Nienhaus  {Zeitsch.  wiss.  Photoehem.,  1911,  10,  250 — 263). — The 
question  as  to  whether  solutions  exhibit  photo-electric  activity  has 
been  examined  by  experiments  with  aqueous  solutions  of  potassium 
nitrate,  potassium  nitrite,  copper  nitrate,  nitric  acid,  copper  sulphate, 
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and  sodium  sulphate.  Two  different  methods  were  employed,  but  no 
evidence  of  a  photo-electric  effect  was  obtained  even  at  very  high 
potentials.  H.  M.  D. 

The  Probability  Distribution  of  the  Time  Intervals  of 
a-Particles  with  Application  to  the  Number  of  a-Particles 
Emitted  by  Uranium.  E.  Marsden  and  T.  Barratt  (Proc.  London 
Phys.  Soc.,  1911,23,  367 — 373). — The  great  preponderance  of  short 
intervals  between  the  a-particles  in  scintillation  experiments  is 
theoretically  to  be  expected,  for  the  theory  of  probability  leads  to  the 
result  that,  in  a  large  number,  A,  of  intervals,  the  probable  number  of 
intervals  larger  than  t  and  smaller  than  <  +  is  where 

1  Ip  is  the  average  time  interval.  This  formula  has  been  tested  by 
experiments  on  the  a-particles  of  polonium  and  uranium  by  the  method 
previously  employed  (Geiger  and  Marsden,  Abstr.,  1910,  ii,  92),  in 
which  a  film  of  the  radioactive  substance  is  placed  between  two  zinc 
sulphide  screens,  with  only  thin  aluminium  foil  between,  and  opposite 
portions  of  the  two  screens  are  examined  simultaneously  by  two 
observers.  In  this  way  practically  all  the  a-particles  produce  scintilla¬ 
tions,  and  double  scintillations  can  be  observed  if  they  occur.  If  the 
two  a-particles  known  to  be  emitted  per  atom  of  uranium  disintegrat¬ 
ing  were  simultaneously  expelled,  or  if  the  product  producing  the 
second  had  a  period  of  only  a  few  seconds  or  less,  there  should  be 
a  larger  proportion  of  shorter  intervals  than  the  theory  indicates. 
The  results,  however,  both  with  uranium  and  polonium  agreed  within 
the  probable  limits  of  error  with  the  theory  given.  Hence  the  two 
a-particles  from  uranium  are  not  expelled  simultaneously,  and  the 
period  between  the  first  and  the  second  must  be  greater  than  a 
few  seconds,  a  view  which  is  supported  by  the  short  range  of  both 
particles.  Certain  of  the  records  obtained  by  Rutherford  and  Geiger 
on  the  probability  distribution  of  the  time-intervals  of  the  a-pariicles 
of  polonium  have  been  re-examined,  and  found  to  be  in  excellent 
agreement  with  the  theory  giveD,  so  that  the  possibility  that  particles 
are  expelled  in  groups,  the  groups  beiDg  distributed  in  time  according 
to  probability,  is  excluded.  F.  S. 

The  Chemical  Action  of  the  a-  and  /3-Rays,  Individually 
and  Jointly.  Francis  L.  Usher  ( Jahrb .  Radioaktiv.  Electronik,  1911, 
8,  323 — 336). — The  action  of  /3-rays  alone  on  water  was  determined  in 
an  apparatus  consisting  of  a  capillary  tube,  of  wall-thickness  0-17  mm., 
containing  radium  emanation,  sealed  into  a  wider  tube  containing 
water  which  had  been  previously  freed  from  dissolved  gas  by  means  of 
a  mercury  pump.  One  curie  of  emanation  was  calculated  to  give 
6'486  cm.3  of  electrolytic  gas  during  its  complete  disintegration.  In 
another  experiment  the  emanation  was  dissolved  in  gas-free  water 
kept  under  slight  pressure,  so  that  all  the  gases  produced  remained 
dissolved.  The  total  chemical  effect  corresponded  with  the  production 
of  136‘66  cm.3  of  electrolytic  gas  per  curie.  The  view  is  taken  that 
the  chemical  action  is  primarily  not  mechanical,  that  is,  due  to  the 
collision  of  the  radiant  particles  with  the  molecules  decomposed,  but 
that  the  electric  charges  on  the  radiant  particles  are  the  principal 
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factor  in  the  chemical  action.  The  efficiency  of  the  emanation  in 
decomposing  .water  is  calculated  to  be  2’7%,  which  is  nearly  three 
times  greater  than  its  efficiency  in  decomposing  ammonia.  F.  S. 

Magnetic  Spectrum  of  /3-Rays  of  Radium.  Otto  von  Baeyer, 
Otto  Hahn,  and  Lise  Meitner  ( Physikal .  Zeitsch.,  1911,  12, 

1099 — 1101.  Compare  Danysz,  Abstr.,  1911,  ii,  840). — The  magnetic 
spectrum  of  radium-/?  and  -C,  deposited  on  a  silver  wire,  1  cm.  long  and 
0  2  mm.  thick,  and  covered  with  tin  foil,  CH)07  mm.  thick,  to  prevent 
scattering  of  the  material  by  recoil,  showed  in  addition  to  the  strong 
a-rays,  seven  distinct  lines  due  to  /3-rays  capable  of  being  accurately 
measured.  Separate  measurements  were  made  with  uncovered  wires 
and  with  weaker  fields  to  give  the  velocity  of  the  less  penetrating 
/3-rays  more  accurately.  In  these  experiments  two  other  lines,  due  to 
very  low  velocity  rays,  were  observed,  making  nine  in  all.  Experi¬ 
ments  with  pure  radium-C'  deposited  on  a  nickel  wire  gave  only  the 
four  least  deflected  lines,  so  that  the  other  five  lines,  all  due  to  low 
velocity  rays,  belong  to  radium-5.  The  velocities  calculated,  according 
to  the  Lorentz-Einstein  formula,  with  e/m 0=  \'77  x  107,  are  for  radium-C', 
0  98,  0’94,  086,  0*80,  and  for  radium-5,  0-74,  0*69,  0‘63,  0’41,  and 
036  in  terms  of  that  of  light  as  unity.  The  /3-rays  of  radium  itself 
were  examined.  For  the  purpose  a  solution  of  radium  was  long 
boiled  to  remove  the  emanation,  precipitated  as  a  carbonate,  and  the 
precipitate  filled  into  a  small  glass  groove.  Only  one  experiment  and 
a  provisional  measurement  of  the  velocity  of  the  /3-rays  were  possible. 
Two  lines  were  observed,  one  strong,  due  to  rays  of  velocity  0’65,  and 
one  weak,  due  to  rays  of  velocity  052.  Corrected  values  for  the 
velocities  of  the  /3-rays  of  radium  -D  are  039  and  0'33,and  for  thorium-5 
and  -D  (new  nomenclature)  0'36  and  029  (compare  Abstr.,  1911,  ii, 
567,  569).  F.  S. 

The  Scattered  Rontgen  Radiation  from  Different  Radiators. 
J.  A.  Crowther  ( Proc .  Camb.  Phil.  Soc.,  1911,  16,  365 — 369). — 
Experiments  are  described  in  which  the  author  has  measured  the  pro¬ 
portion  of  a  primary  Rontgen  ray-beam  which  is  scattered  by  different 
radiators.  From  observations  with  filter-paper,  aluminium,  nickel, 
copper,  and  tin,  it  appears  that  the  intensity  of  the  radiation  scattered 
from  equal  masses  of  different  materials  is  not  independent  of  the 
nature  of  the  radiator,  but  increases  very  considerably  as  the  atomic 
weight  of  the  radiator  increases.  Since  the  scattered  radiation  from 
hydrogen  is  appreciably  greater  than  that  from  an  equal  mass  of  air, 
it  would  seem  that  the  scattered  radiation  is  a  minimum  for  elements 
in  the  neighbourhood  of  carbon  and  oxygen,  and  increases  both  for 
elements  of  smaller  and  larger  atomic  weight. 

In  the  case  of  aluminium,  the  distribution  of  the  scattered  radia¬ 
tion  was  examined  in  some  detail.  The  distribution  is  dependent  on 
the  thickness  of  the  radiator,  but,  in  a  direction  at  right  angles  to  the 
primary,  the  intensity  of  the  scattered  radiation  is  directly  pro¬ 
portional  to  the  thickness  of  the  radiator.  H.  M.  D. 
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Production  of  Canal  Rays  in  Potassium,  Rubidium,  and 
Caesium.  Eugen  Goldstein  {Ber.  Deut.  physikal.  Ge».,  1911,  13, 
972 — 973). — A  form  of  discharge  tube  is  described,  suitable  for  the 
production  of  canal  rays  in  the  vapours  of  the  alkali  metals.  The 
colour  of  the  rays  in  potassium  is  reddish-yellow,  in  rubidium  yellowish- 
red,  and  in  caesium  greenish-white  with  a  blue  tinge.  The  canal-ray 
spectra  show  the  brightest  lines  of  the  fundamental  spectra,  together 
with  some  of  the  series  lines. 

The  discharge  tubes  can  be  employed  for  long  periods  without 
interference  from  blackening  of  the  walls.  H.  M.  D. 

The  Emission  of  Electrons  (3-Rays)  by  Metals  under  the 
Influence  of  a-Rays.  Henry  A.  Bumstead  (Phil.  Mag.,  1911,  [vi], 
22,  907 — 922). — Previous  results  point  to  the  conclusion  that  all  atoms 
are  less  effective  in  retarding  swift  a-rays  than  slow  ones,  but  heavy 
atoms  are  relatively  more  effective  than  light  atoms  in  stopping  swift 
a-rays.  The  emission  of  3-rays  from  metals  struck  by  a-rays  is  prob¬ 
ably  analogous  in  every  way  to  the  ionisation  of  a  gas,  and  measure¬ 
ments  have  been  made  of  the  number  of  8-rays  escaping  from  a  thin 
metal  foil  struck  by  a-rays  at  different  points  in  the  range.  Curves 
connecting  this  emission  with  the  range  have  all  the  characteristics  of 
the  Bragg  ionisation  curve.  The  emission  first  increases  and  then 
rapidly  decreases,  as  the  a-rays  near  the  end  of  their  range,  showing 
the  characteristic  “  knee.”  The  a-rays  of  polonium  were  for  the  most 
part  employed,  but  one  set  of  measurements  with  the  thorium  active 
deposit  showed  clearly  the  two  “  knees,”  corresponding  with  the  two 
sets  of  a-rays  of  different  ranges.  In  comparing  aluminium  and  gold 
with  air,  the  metals  showed,  as  was  to  be  expected,  less  pronounced 
“  knees  ”  than  the  gas,  but  the  close  similarity  of  the  curves  for  these 
two  metals,  differing  so  widely  in  density  and  atomic  weight,  gives 
rise  to  a  suspicion  that  the  8-rays  result,  not  from  the  metal,  but  from 
a  layer  of  adsorbed  gas  of  the  same  nature  in  each  case.  F.  S. 

Nature  and  Velocity  of  an  Ion  in  a  Gas.  Richard  D.  Kleeman 
(Proc.  Camb.  Phil.  Soc.,  1911,  16,  285 — 298). — The  nature  of  an  ion 
in  a  gas  must  be  subjected  to  continual  change,  the  formation  and 
disintegration  of  the  various  ion  clusters  being  governed  by  the  same 
laws  as  those  which  regulate  the  formation  and  dissociation  of  neutral 
gas  molecules.  On  the  basis  of  this  hypothesis,  an  expression  is 
deduced  for  the  average  velocity  of  an  ion  in  a  gas  subjected  to  the 
influence  of  an  electric  field.  According  to  this,  it  follows  that  the 
velocity  of  an  ion  is  nearly  independent  of  its  mass,  when  this  is 
greater  than  the  mass  of  the  molecules  of  gas  through  which  it  moves. 
.Different  observers  have  obtained  results  which  agree  with  this 
deduction.  When  the  mass  of  the  ion  is  small  in  comparison  with 
that  of  the  gas  molecules,  the  author’s  formula  indicates  that  the 
variation  of  the  velocity  with  the  mass  of  the  ion  should  be  much 
greater.  No  experiments  are  available  to  test  this  conclusion. 

H.  M.  D. 

The  Positive  Ionisation  Produced  by  Phosphates  when 
Heated.  Frank  Horton  (Proc.  Camb.  Phil.  Soc.,  1911,  16, 

318 — 320). — An  investigation  has  been  made  of  the  rate  at  which 
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positive  ions  are  emitted  by  lithium  phosphate  when  heated  at  800° 
in  air,  oxygen,  carbon  monoxide,  and  hydrogen  at  pressures  up  to 
30  mm.  of  mercury.  The  rate  of  leakage  under  a  saturation  voltage 
of  40  volts  is  about  the  same  as  for  sodium  phosphate  (Abstr.,  1911, 
ii,  246)  under  similar  conditions.  In  oxygen  and  air  the  rates  of 
leakage  are  nearly  equal,  but  the  ionisation  current  is  considerably 
greater  in  carbon  monoxide  and  still  greater  in  hydrogen.  From 
observations  at  gradually  diminishing  pressures,  a  maximum  rate  of 
leakage  was  found  at  a  pressure  between  0'1  and  0*3  mm.  of  mercury. 
A  similar  maximum  was  observed  in  observations  at  gradually 
increasing  pressures,  but  in  these  circumstances  the  corresponding 
pressure  is  higher.  It  is  probable  that  this  hysteresis  effect  is  due  to 
the  phosphate  requiring  an  appreciable  time  before  a  condition  of 
equilibrium  is  attained  between  it  and  the  surrounding  gas. 

H.  M.  D. 


An  Absolute  Determination  of  the  Minimum  Ionising 
Energy  of  an  Electron  and  the  Application  of  the  Theory  of 
Ionisation  by  Collision  to  Mixtures  of  Gases.  Edwin  S.  Bishop 
(Physikal.  Zeitsch.,  1911,  12,  1148 — 1157). — The  ionisation  produced  in 
hydrogen,  air,  and  carbon  dioxide  by  the  action  of  ultra-violet  rays 
from  the  spark  discharge  between  zinc  electrodes  has  been  investigated 
in  reference  to  Townsend’s  theory.  The  experimental  data  obtained 
are  in  agreement  with  this  theory  for  gas  pressures  as  high  as  40  cm. 
of  mercury.  For  each  gas,  the  minimum  energy,  which  an  electron 
must  have  to  bring  about  ionisation,  has  been  determined,  and  this 
corresponds  with  9'66,  10*21,  and  6’21  volts  for  hydrogeD,  air,  and 
carbon  dioxide  respectively.  This  minimal  ionisation  energy  is 
independent  of  the  gas  pressure  and  of  the  intensity  of  the  electrical 
field.  Experiments  were  also  made  on  the  ionisation  in  mixtures  of 
hydrogen  and  air  and  of  hydrogen  and  carbon  dioxide,  and  a  theory  of 
the  action  in  mixtures  of  gases|is  developed  which  accords  satisfactorily 
with  the  observations.  H.  M.  D. 


Rays  of  Positive  Electricity  from  the  Wehnelt  Cathode. 
Charles  T.  Knipp  (Phil.  Mag.,  1911,  [vi],  22,  926 — 933). — The 
nature  of  the  carriers  of  positive  electricity  emitted  by  a  hot  lime 
cathode  has  been  examined  by  means  of  the  records  obtained  on  a 
photographic  plate  inserted  in  the  discharge  tube.  The  velocity  with 
which  the  positive  ions  are  emitted  is  not  large  enough  to  affect  a 
photographic  plate,  but  by  the  introduction  of  an  accelerating  con¬ 
denser,  photographic  records  are  readily  obtained.  The  minimum 
potential  difference  required  for  this  is  about  500  volts  per  centimetre, 
but  the  photographs  become  more  clearly  cut  and  well  defined  as  the 
acceleration  of  the  slowly-moving  carriers  is  increased.  The  values 
of  ejm,  which  are  indicated  by  the  photographs  obtained  in  experi¬ 
ments  with  residual  air,  are  the  same  as  those  found  by  Thomson  in 
the  case  of  the  positive  rays  emitted  by  the  ordinary  perforated  cathode 
with  high  potential  discharge.  H.  M.  D. 
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The  Chemical  Action  of  Penetrating  Radium  Rays.  I. 
The  Influence  of  Penetrating  Rays  on  Hydrogen  Peroxide 
in  Neutral  Solution.  Anton  Kailan  ( Monatsh .,  1911,  32, 

1019 — 1034). — The  influence  of  the  penetrating  rays  from  radium 
preparations  of  various  strengths  on  the  decomposition  of  hydrogen 
peroxide  has  been  investigated  in  paraffined  and  non-paraffined  glass 
vessels  at  25°  in  a  thermostat,  and  also  at  13  — 15°.  The  reaction 
proceeds  approximately  according  to  the  law  for  a  reaction  of  the  first 
order,  the  coefficient  of  velocity  being  increased  by  the  action  of  the 
rays,  although,  with  increasing  quantities  of  radium,  less  rapidly  than 
it  would  be  if  the  effect  were  proportional  to  the  quantity  of  radium. 
The  temperature-coefficient  of  the  action  of  the  rays  is  about  1*2, 
which  corresponds  with  the  value  for  photochemical  reactions,  whereas 
the  temperature-coefficient  of  the  reaction  occurring  in  absence  of  the 
rays  is  much  greater.  Blank  tests  were  performed  throughout,  and 
the  results  are  expressed  in  terms  of  the  coefficient  of  velocity  of  the 
unassisted  reaction.  The  effect  of  the  rays  on  the  glass  produces 
substances  which  increase  the  velocity  of  the  unassisted  reaction.  The 
production  of  the  peroxide  from  water  by  the  penetrating  rays  has 
been  confirmed.  F.  S. 

Solubility  of  the  Radium  Emanation.  Application  of 
Henry’s  Law  at  Low  Partial  Pressures.  R.  W.  Boyle  (Phil. 
Mag .,  1911,  [vi],  22,  840  —  854.  Compare  Ramstedt,  Abstr.,  1911, 
ii,  842). — The  emanation  mixed  with  air  or  other  gas  was  shaken  with 
a  known  volume  of  the  absorbing  liquid  in  a  mixing  bulb  immersed 
in  a  thermostat.  When  equilibrium  was  obtained  either  a  portion 
of  the  liquid  phase  or  a  portion  of  the  gas  was  withdrawn  by  opening 
a  tap  in  connexion  with  an  exhausted  sampling  bulb  of  known 
volume.  The  two  bulbs  were  separated,  kept  four  hours  for 
radium-(7  to  come  into  equilibrium,  and  the  quantity  of  emanation 
in  each  measured  by  means  of  the  y-rays  in  a  y-ray  electroscope, 
standardised  by  the  y-rays  from  a  known  amount  of  radium  placed  at 
the  same  distance.  An  accuracy  of  about  1'5%  was  attained.  Henry’s 
law  was  found  to  be  valid,  and  the  emanation  is  rather  more  soluble 
in  water  at  14°  than  nitric  oxide,  about  one-quarter  remaining  with 
the  liquid  and  three-quarters  with  the  gas  when  equal  volumes  of 
each  are  used.  The  solubility  is  0'303  at  14°,  and  decreases  from 
0507  at  0°  to  0T53  at  40°.  Sea- water  at  14°  of  D  T022  absorbs 
0'84  times  as  much  as  pure  water,  and  mercury  is  not  able  to  absorb 
the  emanation.  At  14°  absolute  ethyl  alcohol  absorbs  twenty-four 
times,  amyl  alcohol  thirty- one  times,  and  toluene  forty- five  times  as 
strongly  as  water.  F.  S. 

Some  Simple  Methods  of  Preparing  Radioactive  Disintegra¬ 
tion  Products.  Lise  Meitner  ( Physikal .  Zeitsch.,  1911,  12, 
1094 — 1099). — An  examination  has  been  made  of  two  of  the  common 
methods  of  separating  radioactive  products  from  solution,  the  first 
by  depositing  it  on  a  less  “  noble  ”  metal,  and  the  second  by  electro¬ 
lysis.  In  electrolysis  a  silver  wire  as  cathode  and  platinum  wire  as 
anode,  about  a  millimetre  apart,  connected  with  a  220  volt  circuit 
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through  a  25  c  p.  carbon  lamp  arranged  to  burn  brightly,  and  small 
volumes  of  solutions,  at  most  a  few  e.c.,  are  the  conditions  recom¬ 
mended,  The  solutions  were  kept  boiling  rapidly  during  electrolysis. 
The  radium  active  deposit  solution  in  hydrochloric  acid  gave  after 
fifteen  to  twenty  minutes’  electrolysis  with  a  silver  wire  cathode, 
0‘8  mm.  diameter  and  10  to  15  mm.  long,  almost  the  whole  of  the 
radium-5  and  -C  to  the  cathode.  Other  cathodes  of  platinum,  gold, 
and  nickel  were  less  satisfactory.  In  strongly  acid  solutions  less  was 
deposited,  and  the  radium-(7  was  in  excess  in  the  deposit,  whilst  in 
alkaline  solutions  no  active  matter  was  deposited.  The  anode 
remained  always  inactive.  Radium-C'  was  best  deposited  on  nickel 
foil  or  wire,  immersed  in  the  boiling,  and  only  slightly  acid,  solution 
of  as  small  a  bulk  as  possible.  No  separation  of  radium-C^  from 
radium-O^  was  obtained  by  this  method.  These  two  methods  on  a 
hydrochloric  acid  solution  of  radium-5,  -5,  and  -Fy  obtained  by  allow¬ 
ing  the  radium  emanation  to  decay  in  a  closed  vessel,  give  deposits  of 
radium-5  containing  some  radium-.?’.  From  lead  chloride,  separated 
from  uranium  minerals,  the  radium-5  and  -F  may  be  concentrated 
in  the  solution  after  the  greater  part  of  the  salt  has  crystallised  out, 
and  from  this  solution  the  radium-5  is  deposited  on  nickel  foil.  The 
deposit  may  be  then  dissolved  in  hydrochloric  acid  and  electrolysed 
for  thirty  minutes  to  obtain  the  radium-5  on  a  very  small  surface. 
If  the  presence  of  radium-5  interferes,  it  may  be  first  removed  by 
placing  a  bismuth  plate  in  the  solution.  The  decay  curve  of 
radium-5  over  a  period  of  forty-six  days  was  perfectly  exponential 
with  the  half-period  of  five  days  (compare  AntonofE,  Abstr.,  1910, 
ii,  251). 

Mesothorium-2  containing  small  proportions  of  the  thorium  active 
deposit  is  separated  from  a  mesothorium  solution  by  precipitating 
iron  in  the  solution  by  ammonia.  After  the  first  few  precipitations 
at  daily  intervals,  the  radiothorium  and  thorium- X  are  removed,  and 
then  the  precipitates,  obtained  by  a  trace  only  of  iron,  consist  of 
mesothorium-2  and  a  little  thorium-5.  By  electrolysis  of  the 
hydrochloric  acid  solution  with  platinum  cathode,  the  iron  and  the 
thorium-5  are  deposited.  The  solution  is  nearly  neutralised,  boiled 
vigorously  and  electrolysed  with  a  silver  cathode,  and  the  mesothorium-2 
is  deposited. 

The  active  deposit  of  thorium  on  tin  foil  is  dissolved  in  dilute 
hydrochloric  acid  and  electrolysed  with  gold  or  platinum  cathode. 
Thorium-5  is  deposited  comparatively  pure,  and  thorium-(7  and  -D 
remain  in  solution  usually,  although  sometimes  some  thorium-(7  is  also 
deposited.  Thorium-(7  may  be  quantitatively  separated  by  immersing 
nickel  in  the  solution,  which,  if  then  electrolysed  for  some  minutes 
with  gold  or  platinum  cathode,  yields  pure  thorium-5.  Silver,  without 
electrolysis,  precipitates  thorium-5  and  -C,  the  latter  in  great  excess. 
Thorium-Z>  is  most  easily  prepared  by  recoil.  A  nickel  plate  immersed 
for  one  or  two  minutes  in  the  boiling,  feebly  acid  solution  of  the 
actinium  active  deposit  separates  actinium-(7  in  a  state  of  extraordinary 
purity,  the  a-rays  of  which  decay  exponentially  over  a  period  of 
twelve  minutes,  with  the  half-period  2-15  minutes.  The  solution 
electrolysed  with  silver  cathode  deposits  actinium-5,  -C,  and  - D ,  the 
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former  in  excess.  The  separation  of  actinium-(7  by  nickel  is  recom¬ 
mended  as  a  delicate  test  of  the  presence  of  actinium.  [Throughout 
the  altered  nomenclature  has  been  employed  (compare  A bstr.,  1911, 
ii,  955)].  F.  S. 

The  Amount  of  the  Radioactive  Products  Present  in  the 
Atmosphere.  S.  Kinoshita,  S.  Nishikawa,  and  S.  Ono  {Phil.  Mag., 
1911,  [vi],  22,  821 — 840). — Measurements  have  been  made  of  the 
proportion  of  the  active  deposit  on  negatively  charged  wires  due 
to  radium  and  thorium  respectively  at  heights  6  5  and  1*5  metres 
above  the  ground  at  the  Physical  Laboratory  of  the  University  of 
Tokyo.  The  ratio  of  the  amounts  of  radium-(7  on  the  upper  and 
lower  wires  was  nearly  constant  and  equal  to  095,  and  that  of  the 
thorium  active  deposit  on  the  two  wires  about  05.  The  latter  ratio 
varied  with  the  velocity  of  the  wind.  From  a  mathematical  investiga¬ 
tion  of  the  number  of  molecules  of  radium-A  that  should  be  deposited 
on  the  wire,  assuming  their  mobility  to  be  1  *3  as  found  by  Rutherford, 
it  is  calculated  that  the  amount  of  radium  emanation  per  cubic  metre 
of  the  atmosphere  at  Tokyo  is  only  5  x  10“ 12  curie,  which  is  from 
twelve  to  twenty-one  times  less  than  that  found  at  Montreal,  Chicago, 
and  Cambridge  (Eng.).  No  direct  measurements  at  Tokyo  have  been 
made,  but  the  discrepancy  may  be  due  to  the  charged  molecules  of 
radium-^4  attracting  dust  particles,  with  consequent  great  diminution 
of  mobility,  before  they  become  transformed  into  radium-i?.  The 
range  of  variation  of  the  amount  of  emanation  in  the  air  was  practically 
the  same  as  that  observed  by  Satterly  at  Cambridge,  and  a  fall  in 
atmospheric  pressure  caused  an  increase  in  the  amount  of  emanation. 

F.  S. 

The  Radioactivity  of  the  Waters  of  Val-les-Bains, 
Chaspoul  and  Jaubert  de  Beaujeu  {Compt.  rend.,  1911,  153, 
944 — 946). — The  radioactivity  of  the  various  springs  of  the  Val-les- 
Bains  has  been  determined  in  E.S.U.  per  litre,  and  found  to  lie 
between  2  21  and  0115  (  x  10~3)  for  the  water,  and  between  10  7 
and  0737  (  x  10~3)  for  the  gas  collected  from  the  spring.  Exception¬ 
ally,  the  radioactivity  of  these  springs  is  proportional  to  the  quantity 
of  carbon  dioxide  liberated.  In  all  cases  the  activity  is  due  to  radium 
emanation.  F.  S. 

Contact  Electrification.  Albert  Grumbach  {Ann.  Chim.  Phys., 
1911,  [viii],  24,  433 — 501.  Compare  Abstr.,  1910,  ii,  93). — Measure¬ 
ments  have  been  made  of  the  changes  which  occur  in  the  contact 
electrification  at  the  surface  separating  a  solid  dielectric  from  a 
solution  of  an  electrolyte,  when  the  water  in  the  solution  is  partly 
replaced  by  equal  weights  of  certain  organic  substances.  The  actual 
method  of  procedure  consisted  in  measuring  the  potential  differences 
set  up  when  solutions  of  potassium  chloride  are  filtered  under  different 
pressures  through  dielectric  porous  media.  In  parallel  series  of 
experiments,  the  water  was  partly  replaced  by  methyl,  ethyl,  and 
isobutyl  alcohols  and  by  phenol,  and  in  all  cases  the  magnitude  of 
the  contact  potential  difference  was  found  to  be  diminished  by  this 
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substitution.  The  diminution  can  be  quantitatively  represented  by 
the  equation  :  1  -  (MIMoy  =  \xP,  in  which  M0  and  M  are  the  electric 
moments  in  the  case  of  the  aqueous  and  mixed  solutions,  x  the 
concentration  of  the  substituted  solvent  in  mols.  per  1000  grams  of 
solution,  X  and  p  constants  characteristic  of  the  added  solvent. 

On  the  basis  of  the  results  obtained,  it  is  shown  that  the  phenomenon 
of  contact  electrification  is  intimately  connected  with  that  of 
adsorption.  H.  M.  D. 

Oil  Emulsions.  I.  The  Electric  Charge.  Ridsdale  Ellis 
(. Zeitsch .  physikal.  Chem.,  1911,  78,  321 — 352). — The  rate  of  movement 
of  the  minute  particles  in  an  oil-water  emulsion  under  the  influence  of 
an  electric  field  and  the  effect  of  electrolytes  on  the  rate  and  direction 
of  the  movement  have  been  determined.  The  straight  tube  method 
of  Whitney  and  Blake  and  the  U-tube  method  of  Burton  were  found 
unsatisfactory,  and  the  majority  of  the  measurements  were  made  by 
direct  microscopic  observation  of  the  speed  of  the  particles.  The 
velocity  of  the  particles  depends  on  their  distance  from  the  lower 
surface  of  the  cover-glass.  A  method  by  which  the  speed  of  the 
particles  relative  to  water  can  be  obtained  by  observation  of  their 
velocity  at  varying  distances  from  the  lower  surface  of  the  cover-glass 
is  described  in  detail.  From  the  observations  the  differences  of 
potential  water  |  glass  and  oil  |  water  are  calculated  by  known  formulae. 

The  contact-potential  at  the  oil-water  surface  is  of  the  same  order 
for  oils  of  different  kinds,  and  is  not  much  influenced  by  the  purity  of 
the  oil.  The  potential  oil  |  water  is  also  of  the  same  order  as  that  at 
the  surface  of  contact  of  glass  and  water,  and  at  the  surface  of 
suspended  particles  of  colloidal  metals,  lycopodium,  quartz,  etc. ;  it 
varies  from  0‘02  to  about  0-05  volt. 

The  contact  potential  at  the  oil-water  and  glass-water  boundaries 
reaches  a  maximum  in  a  neutral  or  slightly  alkaline  medium.  The 
addition  of  hydrochloric  acid  diminishes  the  contact  potential  very 
rapidly  for  small  concentrations,  and  only  gradually  for  relatively 
high  concentrations.  The  addition  of  sodium  hydroxide  at  first 
increases  the  contact  potential  at  the  oil-water  surface,  but  when  the 
concentration  exceeds  A7/1000  the  potential  diminishes,  at  first  rapidly, 
then  slowly,  as  the  concentration  is  gradually  increased.  This 
diminution  of  the  contact  potential  is  probably  due  to  a  kind  of 
electric  adsorption. 

The  measurement  of  the  effect  of  electrolytes  on  the  contact 
potential  presented  great  experimental  difficulties  on  account  of  the 
disturbances  due  to  bubbles  of  gas  liberated  at  the  electrodes,  but 
these  difficulties  were  overcome  by  the  use  of  depolarisers  and  by 
special  mechanical  devices  which  are  fully  described.  G.  S. 

Variation  of  the  Electromotive  Force  of  Voltaic  Cells 
with  the  Temperature.  Bedeau  (Ann.  Chim.  Phys.,  1911, 
[viii],  24,  553 — 563). — The  variation  with  temperature  of  the 
E.M.F.  of  the  following  galvanic  combinations  has  been  measured  : 
Cu  |  1  molar  Cu(NOs)2  j  1  molar  AgNOs  j  Ag  ; 

Cu  |  Cu(N03)2,100H20  |  2AgJN03,100H20  |  Ag ; 
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Cu  |  1  molar  Cu(C103)2  |  1  molar  AgC103  |  A g.  By  taking  Berthelot’s 
value  (35,300  cals.)  for  the  heat  of  the  reaction:  Cu  +  2AgN03  = 
Cu(N03)4  +  2Ag,  constant  values  are  obtained  for  the  temperature- 
coefficient  in  agreement  with  the  experimental  observations,  whereas 
Jahn’s  value  (30,040  cals.)  leads  to  a  variable  temperature-coefficient. 

By  a  suitable  arrangement  of  the  electrodes  and  solutions  it  has 
been  found  that  the  seat  of  the  variation  of  the  E.M.F.  with  the 
temperature  is  at  the  contact  surfaces  between  the  metals  and  the 
solutions,  and  not  at  the  surface  of  separation  of  the  two  solutions. 

H.  M.  D. 

Thermodynamics  of  the  Clark  Cell.  F.  Pollitzer  ( Zeitsch . 
physikal.  Chem.,  1911,  78,  374 — 383). — Cohen  (Abstr.,  1911,  ii,  180), 
from  a  comparison  of  the  heat  of  reaction  in  the  Clark  cell  as  obtained 
from  the  thermochemical  data  and  from  the  change  of  E.M.F.  with 
temperature,  has  drawn  the  conclusion  that  the  temperature  formula 
of  Jaeger  and  Kahle  is  unsuitable  for  thermodynamic  calculations. 
The  author  shows  that  this  conclusion  is  not  justified.  In  calculating 
the  heat  of  reaction  from  tbermochomical  data,  Cohen  has  neglected  the 
change  of  the  heat  of  formation  and  heat  of  solution  with  the  tempera¬ 
ture.  When  allowance  is  made  for  these  there  is  an  approximately 
constant  difference  from  0°  to  30°  between  the  heats  of  reaction 
as  obtained  by  the  two  methods.  The  possible  causes  of  this  dis¬ 
crepancy  are  discussed.  One  factor  which  has  been  neglected  is  the 
heat  of  amalgamation  of  zinc.  G.  S. 

Chemical  Theory  of  Galvanic  Cells  of  the  Daniell  Type. 
Paul  Pfeiffer  {Zeitsch.  Elektrochem.,  1911,  17,  990—994). — On  the 
basis  of  Werner’s  views  as  to  the  nature  of  acids,  bases,  and  salts,  a 
new  theory  of  the  origin  of  the  E.M.F.  in  a  galvanic  cell  is  developed, 
which  accounts  for  the  fact  that  there  is  a  distinct  parallelism  between 
the  heat  of  oxidation  of  the  metals  and  their  E.M.F. 

According  to  Werner’s  theory,  in  salt  solutions  there  are  OH'  ions 
mainly  in  association  with  the  acid,  A,  as  A*OH'.  The  metal  is 
oxidised  by  this  complex  ion,  the  negative  electron  being  liberated, 
thus:  A-OH'  +  M  =  A*OHM  +  ©•  The  resulting  compound  then 
establishes  an  equilibrium  with  the  other  ions  and  complexes  in  the 
solution,  among  others  hydrated  metal  ions  being  formed  : 

A-OHM  — >  M-H20. 

The  greater  the  affinity  of  the  metal  for  oxygen,  the  gi  eater  the 
energy  of  the  liberated  electrons,  and  therefore  the  higher  the  E.M.F. 
of  the  combination  metal  (  metallic  salt.  On  similar  lines  it  may 
be  shown  that  the  electromotive  activity  of  negative  ions  such  as 
the  halogens  is  a  reduction  process,  and  as  a  matter  of  fact  there  is 
an  evident  relationship  between  the  normal  discharge  potential  of  the 
halogens  and  their  heat  of  reduction. 

It  is  shown  that  these  views  are  in  quantitative  accord  with  the 
results  of  E.M.F.  measurements;  for  instance,  they  lead  to  a  deduc¬ 
tion  of  the  simple  Nernst  formula,  and  are  in  accord  with  Abegg  and 
Bodlander’s  views  on  electro-affinity.  G.  S. 
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Piezo-chemical  Studies.  VIII.  Influence  of  Pressure  on 
Affinity.  II.  G.  Timofeeff  ( Zeitsch .  physikal.  Chem.,  1911,  78, 
299 — 320). — The  influence  of  pressure  on  the  E.M.F.  of  the  cell  lead 
amalgam  j  lead  chloride  solution  |  mercurous  chloride  |  mercury  has 
been  investigated  directly  and  indirectly  by  the  methods  fully  described 
in  previous  papers  by  E.  Cohen  and  his  co-workers  (compare  Abstr., 
1910,  ii,  1029). 

In  the  first  experiments,  30%  lead  amalgam  was  used  (compare 
Babinski,  Diss.,  Leipzig,  1906).  In  the  indirect  calculation  by 
means  of  the  equation  E„-  E0  =  tt(v2  -  tq),  where  vl  and  v2  represent  the 
volumes  of  the  system  before  and  after  the  passage  of  96,540  coulombs, 
aud  7 r  is  the  pressure,  (iq  -  v2)  amounts  to  —  3*368  c.c.,  and  E500  —  E0 
is  1*77  x  10-3  volt.  Direct  determinations  by  means  of  the  pressure 
apparatus  already  described  give  in  good  agreement  L95  x  10~3 
volt  at  25°. 

The  cell,  lead  amalgam  30%  j  lead  chloride  solution  |  lead,  gave  for  the 
calculated  and  observed  values  of  Etm  —  E0  0*091  x  10-3  and 
0*100  x  10— 3  volt  respectively,  and  the  cell,  lead  amalgam  1%  |  lead 
chloride  solution  |  mercurous  chloride  j  mercury,  1*46  x  10~ 3  and 
1*49  x  10~3  volts  respectively.  Finally,  the  cell,  lead  amalgam 
30%  |  lead  chloride  solution  |  lead  amalgam  1%,  gave  0  31  x  10— 8  and 
0*36  x  10~3  volt  for  the  observed  and  calculated  values  respectively. 

G.  S. 


Electrolytic  Corrosion  of  Some  Metals.  George  R.  White 
(J.  Physical  Chem.,  1911,  15,  723 — 792.  Compare  Schoch  and 
Randolph,  Abstr.,  1911,  ii,  14). — The  behaviour  of  anodes  of  zinc, 
copper,  nickel,  tin,  iron,  and  cadmium  has  been  observed  in  solutions  of 
sodium  chloride,  sulphate,  nitrate,  acetate,  and  tartrate.  The  current 
density  was  usually  1  to  2  amperes  per  square  decimetre  of  anode 
surface,  aud  the  electrolyte  contained  75  grams  of  salt  per  litre,  or 
occasionally  25  grams.  The  anodes  were  cleaned  by  filing  and  by 
scouring  with  carborundum  paper  before  each  run. 

A  number  of  experiments  with  rotating  anodes  were  run  in  series, 
with  a  copper  voltameter  of  ample  proportions  in  the  circuit,  and  the 
theoretical  anode  lo>s  was  calculated  on  the  assumption  that  the  anode 
dissolved  with  its  normal  valency.  The  efficiency  of  corrosion  was  in 
many  cases  approximately  100%.  Where  corrosion  was  less  than  the 
calculated  the  anode  was  found  to  be  protected  by  the  formation  of  an 
oxide  or  hydroxide  film.  In  some  cases  where  the  anode  attained 
to  complete  passivity,  oxygen  was  liberated,  and  the  electrolytic 
efficiency  was  very  low.  On  the  other  hand,  the  efficiency  with 
copper,  tin,  and  cadmium  was  frequently  much  more  than  100%,  and 
even  attained  200%  in  a  few  cases.  When  these  abnormal  results 
were  corrected  for  the  chemical  (local  current)  dissolution  of  the  anode 
by  the  electrolyte  and  for  loss  of  unoxidised  metal  by  disintegration  of 
the  anode  surface,  there  still  remained  a  large  excess  of  corrosion 
unaccounted  for.  With  copper  when  the  efficiency  was  abnormally 
high,  as  for  example,  with  sodium  chloride,  cuprous  salts  were  always 
in  evidence.  The  author  suggests  that  in  the  parallel  cases  tin  and 
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cadmium  dissolve  in  a  univalent  form.  This  applies  particularly  to  the 
corrosion  in  sodium  nitrate. 

In  the  electrolysis  of  nitrate  solutions,  nitrite  is  always  formed  by 
cathodic  reduction.  With  cadmium,  reduction  to  nitrite  also  occurs  at 
the  anode,  and  is  attributed  to  the  interaction  of  cadmium  suboxide 
and  sodium  nitrate. 

When  an  anode  became  passive,  anodic  oxidation  of  the  electrolyte 
could  occur.  This  was  observed  with  copper  anodes  in  sodium  tartrate, 
where  formic  acid  was  produced,  which  in  turn  reduced  cupric  com¬ 
pounds  to  cuprous  hydroxide.  The  metals  exhibited  a  greater  tendency 
to  be  rendered  passive  in  the  more  dilute  electrolytes  and  at  the  lower 
temperatures,  but  the  relation  of  current  density  to  corrosion  efficiency 
is  subject  to  no  general  rule. 

The  filtered  electrolyte  was  almost  invariably  alkaline  after 
electrolysis,  and  in  some  cases  metal  was  deposited  at  the  cathode. 

The  paper  records  a  large  number  of  interesting  observations  on  the 
colour  and  appearance  of  the  anodic  deposits.  The  suboxides  of  tin 
and  cadmium  appear  to  be  greyish-white.  It.  J.  C. 

The  Decomposition  of  Nitrogen  Peroxide  in  the  Electrical 
Glow.  J.  Zenneck  ( Ber.  Deut.  physikal .  Ges.,  1911,  13,953 — 954). — 
When  a  current  from  an  induction  coil  is  passed  through  a  long,  narrow 
discharge  tube,  through  which  a  current  of  nitrogen  peroxide  is  drawn 
by  means  of  a  pump,  it  is  found  that  the  colour  of  the  glow  varies 
from  one  part  of  the  tube  to  another.  The  succession  of  colours  in 
the  direction  of  the  gas  current  is  orange-yellow,  bluish -violet, 
greenish-yellow,  and  bright  red.  When  the  long,  narrow  tube  is 
replaced  by  a  spherical  bulb,  these  colours  are  not  simultaneously 
observed,  but  when  the  current  is  started,  the  glow  is  at  first  reddish- 
yellow,  and  then  changes  successively  to  bluish-violet,  greenish-yellow, 
and  bright  red. 

It  is  supposed  that  the  different  colours  are  due  to  the  successive 
stages  in  the  decomposition  of  the  nitrogen  peroxide.  H.  M.  D. 

Electrical  Theory  of  Dyeing.  William  Harrison  (J.  Soc. 
Dyers,  1911,  27,  279 — 289). — In  reference  to  the  electrical  theory  of 
dyeing  suggested  by  Perrin,  measurements  have  been  mide  of  the 
potential  differences  which  are  set  up  at  the  surface  of  contact  between 
cotton  and  aqueous  solutions  when  these  are  filtered  through  the 
cotton  by  application  of  mechanical  pressure.  Dilute  solutions  of 
sodium  hydroxide,  hydrochloric  acid,  aluminium  sulphate,  croceine- 
scarlet,  diamine-blue,  and  sodium  oleate  of  varying  concentration, 
together  with  certain  other  electrolytes,  were  examined.  The  observed 
potential  differences,  which  are  independent  of  the  surface  of  the 
fibre  and  of  the  rate  of  flow  of  the  solution,  vary  for  iV/1000 
solutions  from  0'0306  volt  for  sodium  hydroxide  to  0’0036  volt  for 
aluminium  sulphate. 

In  connexion  with  these  measurements,  various  observations  relating 
to  the  absorption  of  dyes  and  mordants  are  described,  and  it  is  shown 
that  a  parallelism  exists  between  this  absorption  and  the  contact 
differences  of  potential.  In  the  application  of  the  electrical  theory, 
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for  which  evidence  is  thus  obtained,  it  is  necessary  to  take  into 
account  (1)  the  electrical  charge  on  the  particles  of  the  dye,  (2)  the 
charge  on  the  fibre,  (3)  the  size  of  the  particles  of  dye,  and  (4)  the 
extent  of  the  surface  of  the  fibre,  including  that  within  its  pores. 

H.  M.  D. 

Magnetisation  of  Nickel,  Cobalt,  and  of  Alloys  of  Nickel 
and  Cobalt.  Pierre  Weiss  and  O.  Bloch  ( Compt .  rend.,  1911,  153, 
941 — 943). — The  coefficient  expressing  the  atomic  magnetic  moment  of 
cobalt,  or  of  alloys  of  this  metal  with  nickel  containing  80 — 90%  of 
cobalt,  cannot  be  experimentally  determined  owing  to  the  impossibility 
of  realising  saturation.  Alloys  containing  less  cobalt  show  a  linear 
variation  of  the  coefficient  Avith  the  percentage  composition. 

By  extrapolation  from  values  obtained  at  the  temperature  of 
liquid  air,  it  is  found  that  the  coefficient  for  pure  cobalt  corresponds 
with  the  existence  of  nine  magnetons  per  atom. 

At  temperatures  equal  to  three-quarters  of  those  of  the  Curie  points, 
the  saturation  admits  of  investigation  with  alloys  containing  over  80% 
of  cobalt.  By  plotting  the  values  for  the  Curie  points  and  extrapo¬ 
lating,  the  number  of  magnetons  per  atom  of  cobalt  and  nickel 
above  these  temperatures  are  found  to  approximate  to  fifteen  and  eight 
respectively.  W.  O.  W. 

Influence  of  Oxide  Formation  and  of  Thermal  Treatment 
on  the  Magnetism  of  Copper.  Feodor  Behnsen  ( Physikal .  Zeitsch., 
1911,  12,  1157 — 1160). — The  results  of  experiments  on  the  magnetis- 
ability  of  copper  are  described.  According  to  these,  electrolytic 
copper,  cupric  and  cuprous  oxides  cannot  be  permanently  magnetised, 
whereas  Commercial  copper  oxide  can.  Moreover,  the  metal  obtained 
from  this  oxide  by  reduction  exhibits  a  more  strongly  developed 
permanent  magnetism  than  the  oxide  itself. 

In  reference  to  induced  magnetism,  it  is  found  that  electrolytic 
copper  is  diamagnetic,  whereas  the  pure  oxides  are  paramagnetic. 
The  metal  reduced  from  commercial  oxide  is  more  strongly  para¬ 
magnetic  than  the  oxide  from  which  it  is  derived.  It  is  supposed  that 
the  commercial  oxide  contains  minute  traces  of  ferric  oxide,  the 
quantity  of  which  is  too  small  for  detection  by  chemical  tests,  and  that 
on  reduction  this  oxide  is  converted  into  the  more  strongly  magnetic 
metal.  H.  M.  D. 

Dependence  of  the  Thermal  Conductivity  of  Certain  Gases 
on  the  Temperature.  Arnold  Eucken  ( Physikal .  Zeitsch.,  1911, 
12,  1101 — 1107). — By  a  modification  of  Schleiermacher’s  method,  the 
thermal  conductivity  of  helium,  argon,  hydrogen,  nitrogen,  oxygeD,  air, 
and  carbon  dioxide  has  been  measured  at  temperatures  between  —  190° 
and  +  100°  and  at  a  pressure  of  30 — 40  cms.  of  mercury.  The  experi¬ 
mental  data  are  applied  to  the  calculation  of  the  value  of  K  in  the 
equation  k  —  K.cv.r) ,  in  which  k  is  the  thermal  conductivity,  cv  the 
specific  heat  at  constant  volume,  and  y  the  coefficient  of  viscosity.  For 
helium,  argon,  nitrogen,  oxygen,  and  air,  the  product  K.cv  is  nearly 
independent  of  the  temperature,  whereas  it  varies  appreciably  in  the 
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case  of  hydrogen  and  carbon  dioxide.  The  variation  observed  with 
hydrogen  appears  to  be  due  to  a  diminution  of  cv  with  falling  tempera¬ 
ture,  and,  in  general,  the  observations  accord  with  the  assumption  that 
K  is  independent  of  the  temperature.  H.  M.  D. 

Selective  Absorption  and  Emission.  Karl  Schaum  and 
Heinrich  Wustenfeld  ( Zeitsch .  wiss.  Photochem.,  1911, 10,  213 — 237). 
— The  emission  of  lavs  within  the  region  of-  the  visible  spectrum  has 
been  investigated  in  the  case  of  a  number  of  substances  which  exhibit 
selective  absorption,  and  the  spectra  compared  with  that  of  an 
approximately  black  body  at  the  same  temperature.  To  permit  of  a 
comparison  of  the  emission  at  different  temperatures,  the  authors 
made  use  of  electrioally  heated  platinum  strips  tapering  towards  the 
middle,  one  half  being  covered  with  a  thin  layer  of  the  substance 
under  examination,  the  other  half  with  a  layer  of  ferric  oxide,  which 
behaves  approximately  as  a  black  substance.  The  reflexion  spectra  at 
different  temperatures  were  also  examined  by  means  of  similar  strips, 
a  Welsbach  mantle  being  used  as  the  source  of  radiant  energy. 

The  oxides  of  zinc,  uranium,  thorium,  cerium,  neodymium  and 
erbium,  Welsbach  mixture,  Thenard’s  blue,  copper  and  gold  were 
investigated  in  this  manner.  From  the  photographic  records  it  is 
found  that  the  absorption  bands  become  broader  with  rise  of  tempera¬ 
ture,  the  broadening  being  more  strongly  developed  towards  the  red 
end  of  the  spectrum.  No  displacement  of  the  absorption  lines  occurs 
when  the  temperature  changes,  and  at  a  given  temperature  the 
emission  corresponds  exactly  with  the  absorption.  In  the  case  of 
copper  and  gold,  which  exhibit  strongly  developed  selective  reflexion 
in  the  red  and  yellow  regions,  it  is  found  that  the  visible  rays  which 
are  first  observed  when  the  temperature  is  raised,  are  of  a  greenish- 
yellow  colour.  The  behaviour  of  these  substances  shows,  therefore, 
that  the  primary  visible  radiation  may  consist  of  other  rays  than  red, 
a  possibility  which  has  been  already  anticipated  by  Schaum. 

H.  M.  D. 

Theory  of  the  Critical  Opalescence.  Wolfgang  Ostwald  (Ann. 
Physik,  1911,  [iv],  30,  848 — 854), — The  observations  of  Friedlander 
(Abstr.,  1901,  ii,  643)  relative  to  the  occurrence  of  opalescence  in 
mixtures  of  isobutyric  acid  and  water  in  the  neighbourhood  of  the 
critical  solution  temperature  are  examined  in  reference  to  Smoluch- 
owski’s  theory.  By  assigning  slightly  different  critical  temperatures 
to  mixtures  containing  from  36'0  to  45*4%  of  isobutyric  acid,  it  is  found 
that  the  intensity  of  the  opalescence  is  inversely  proportional  in  each 
case  to  the  difference  between  the  temperature  of  observation  and  the 
critical  temperature  for  the  particular  mixture.  For  very  small  differ¬ 
ences  of  temperature  (less  than  0'05°),  this  relationship  does  not  hold, 
however,  and  the  calculated  intensity  is  very  much  greater  than  that 
actually  observed.  The  opalescence  effect  exhibited  by  ethylene  in  the 
neighbourhood  of  its  critical  point  appears  to  deviate  in  the  same  way 
when  the  temperature  of  the  substance  approaches  very  closely  to  the 
critical  temperature.  H.  M.  D. 
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The  Thermodynamics  of  Equilibria  in  One- Component 
Systems.  I.  Equilibrium  of  Isotropic  and  Anisotropic  Phases. 
Gustav  Tammann  ( Chern .  Zentr.,  1911,  ii,  1091 — 1092 ;  from  Nachr.  k. 
Ges.  Wiss.  Gottingen,  1911,  236 — 260). — It  is  shown  by  the  method 
of  the  thermodynamic  potential  that  two  forms  of  equilibrium  curves 
are  possible  in  one-component  systems.  In  one  case,  the  point  at  which 
the  differences  of  volume  and  energy  between  the  two  phases  vanish 
lies  on  the  curve  (critical  point),  in  the  other  such  a  point  is  absent. 
The  first  presents  itself  when  both  phases  are  isotropic,  and  the  second 
when  one  or  both  are  anisotropic.  The  second  condition  occurs  when 
the  compressibility  of  a  crystal  is  less  than  that  of  the  liquid,  and 
when  the  difference  of  volume  between  crystal  and  liquid  vanishes  at 
a  finite  pressure.  Observation  confirms  these  conclusions.  Critical 
points  are  never  observed  when  one  or  more  of  the  phases  are 
anisotropic.  C.  H.  D. 

Determination  of  the  Transition  Temperatures  of 
Ammonium  Nitrate.  Karl  Vogt  ( Physikal .  Zeitsch.,  1911,  12, 
1129 — 1131). — From  dilatometric  observations  the  transition  tempera¬ 
tures  of  ammonium  nitrate  were  found  to  be  32-5°  ±  0’05°,  82-26°  ±  0T0°, 
and  125‘2° ± 0'06°.  Observations  of  the  changes  in  double  refraction 
under  the  microscope  led  to  the  values  32‘7°,  SS^0,  and  125-4:0. 
For  the  measurement  of  the  transition  temperature  below  0°,  use  was 
made  of  a  thermo-element  surrounded  by  the  substance  which  was 
slowly  cooled  or  heated,  and  in  this  way  -  16*6°  was  obtained. 

H.  M.  D. 

Specific  Heat,  Cp,  of  Air  at  Room  and  Low  Temperatures. 
Karl  Scheel  and  Wilhelm  Heuse  ( Ber .  Deut.  physikal.  Ges.,  1911, 
13,  870 — 873*). — The  method  employed  was  that  used  by  Callendar 
and  Barnes  in  the  determination  of  the  specific  heat  of  water.  A 
current  of  dry  air,  free  from  carbon  dioxide,  was  passed  at  a 
measured  rate  through  an  insulated  tube,  in  which  the  gas  is  heated 
by  an  electric  current  passing  through  a  fine  platinum  wire.  By  means 
of  resistance  thermometers  the  temperatures  of  the  entering  and 
emerging  air  were  measured  very  accurately. 

From  the  data  obtained  with  this  apparatus  the  specific  heat  of  air 
at  constant  pressure  is  found  to  be  0’2408  at  +20°,  0'2432  at  -  78°, 
and  0’2525  at  —  183°.  The  value  for  20°  is  in  agreement  with  Swann’s 
results  (Abstr.,  1909,  ii,  465),  but  is  higher  than  that  calculated  from 
most  of  the  older  determinations.  H.  M.  D. 

Melting-point  Apparatus.  E.  Anthes  ( Chem .  Zeit.,  1911,  35, 
1375). — The  heating  vessel  is  a  combination  of  Thiele’s  and  Busch’s 
forms,  being  provided  with  a  lateral  loop  for  circulation  of  the  heating 
liquid,  and  also  with  small  side  openings  for  the  introduction  of 
melting-point  tubes.  The  ring  surrounding  the  thermometer,  for  the 
support  of  the  tubes,  is  carried  by  a  glass  tube  inserted  through  the 
cork.  C.  H.  D. 

The  Constancy  of  the  Boiling  Point  of  Sulphur.  Charles  W. 
Waidner  and  George  K.  Burgess  {Bulletin  of  the  Bureau  of  Standards, 
1910,  7,  127 — 130). — The  temperature  at  different  points  within  the 
*  and  Ann.  Physik,  1912,. [iv],  37,  79 — 95. 
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radiation  shield  of  the  standard  form  of  apparatus  for  determining  the 
boiling  point  of  sulphur  has  been  examined  by  means  of  a  thermo¬ 
couple  with  wires  of  0T  mm.  diameter,  which  had  been  annealed  and 
calibrated,  but  not  used  otherwise.  Although  couples  of  stouter  wire, 
which  had  been  used  for  high  temperature  work,  indicate  variations 
of  temperature  amounting  to  several  tenths  of  a  degree,  the  results 
obtained  with  the  smaller  couple  showed  that  the  temperature  is 
constant  to  within  0-05°,  and  probably  within  0‘03°  throughout  the 
greater  portion  of  the  sulphur  vapour  column.  H.  M.  D. 

Heat  of  Liquefaction  of  Colloids.  Josef  Frank  (Ber.  Deut. 
physikal.  Ges.,  1911,  13,  890 — 898). — A  sensitive  method  of  measuring 
whether  the  liquefaction  of  colloids  is  accompanied  by  absorption  of  heat 
is  described.  This  consists  in  determining  the  rate  at  which  heat  is 
conducted  through  the  colloid  when  the  vessel  containing  it  is  im¬ 
mersed  in  a  bath  of  constant  temperature  higher  than  the  liquefaction 
temperature.  For  such  observations  the  colloid  was  contained  in  a 
cylindrical  tube,  in  the  centre  of  which  was  placed  one  of  the  two 
junctions  of  an  iron-constantan  thermocouple.  The  second  junction 
was  supported  in  a  similar  position  in  a  thin-walled  capillary  tube 
connected  at  the  lower  end  with  the  wide  tube.  A  sensitive  galvano¬ 
meter  in  circuit  with  the  thermocouple  permitted  of  measurements  of 
the  difference  in  temperature  between  the  two  junctions,  and  from  such 
readings,  taken  every  minute,  curves  were  constructed  which  afforded  in¬ 
formation  as  to  the  nature  of  the  heat  conductance.  From  a  comparison 
of  such  curves  obtained  from  observations  at  different  temperatures,  it 
is  found  that  the  liquefaction  of  colophony,  colophony-turpentine  oil 
mixtures,  and  gelatin-water  mixtures  is  not  accompanied  by  any 
appreciable  absorption  of  heat.  H.  M.  D. 

A  Differential  Micro-calorimeter  for  the  Estimation  of 
Heat-production  in  Physiological,  Bacteriological,  and  Enzyme 
Actions.  A.  V.  Hill  ( J .  Physiol.,  1911,  43,  261 — 285). — The  experi¬ 
mental  fluid  is  placed  in  one  vacuum  flask  (or  ordinary  “  refill  ”  of  a 
thermos  bottle),  and  a  corresponding  amount  of  water  in  another ; 
changes  occurring  outside  affect  both  equally.  A  copper-constantan 
thermocouple  connected  to  a  sensitive  galvanometer  is  arranged  with 
one  junction  in  each  flask,  so  that  the  deflexion  of  the  magnet  gives 
the  difference  of  temperature  between  the  two,  This  difference  is 
increased  by  the  heat-producing  activity  of  living  organisms.  Owing 
to  the  good  insulation,  experiments  can  be  conducted  over  many 
hours.  By  the  use  of  this  method,  it  was  possible  to  measure  the 
heat-production  in  frogs,  in  isolated  muscles,  in  various  forms  of  muscle- 
rigor,  during  the  souring  of  milk,  and  during  the  action  of  yeast  on 
sugar.  No  heat  production  occurred  during  the  action  of  saliva  on 
starch.  W.  D.  H. 

Chemical  Affinity.  VI.  The  Formation  of  Naphthalene 
Picrate.  J.  N.  Buonsted  ( Zeitsch .  physikal.  Chem.,  1911,  78, 
284 — 292.  Compare  Abstr.,  1911,  ii,  856). — The  free  energy  of 
formation,  A,  of  naphthalene  picrate  has  been  determined  by  E.M.F. 
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measurements  on  principles  discussed  in  previous  papers.  In  the 
course  of  the  measurements  the  equilibria  in  the  systems  picric  acid- 
potassium  picrate-potassium  chloride-hydrochloric  acid-water  and 
naphthalene picrate— naphthalene-potassium  chloride-potassium  picrate- 
hydrochloric  acid-water  have  been  measured.  The  results  give  for 
the  free  energy  at  20°,  2190  calories,  and  at  0°,  2150  calories. 

From  these  results,  the  total  change  of  energy,  U,  calculated  by 
means  of  the  Helmholtz  equation,  A  —  U  =  T.dAjdT ,  amounts  to  1460 
calories,  whereas  the  value  of  U,  determined  directly  by  calorimetric 
measurements,  is  880  calories.  In  the  circumstances,  the  agreement 
is  considered  fairly  satisfactory.  G.  S. 

The  Heat  of  Combustion  of  a  Molecule  and  its  Chemical 
Attraction  Constant.  Richard  D.  Kleeman  ( Proc .  Camb.  Phil. 
Soc.,  1911,  16,  299 — 312). — Further  investigation  of  the  relationships 
between  the  chemical  and  physical  properties  of  substances  and  the 
attraction  constants  of  the  molecules  has  shown  that  the  heats  of 
combustion  are  also  related  to  the  attraction  comstants.  For  the 
hydrocarbous,  the  ratio  of  the  heat  of  combustion  (IIC)  to  the  sum  of 
the  square-roots  of  the  weights  of  the  atoms  in  a  molecule  (%  Jmm) 
is  approximately  constant  and  its  mean  value  is  29*5. 

For  compounds  which  contain  other  elements  in  addition  to  carbon 
and  hydrogen,  a  similar  relationship  holds  if  certain  quantities  repre¬ 
senting  the  effects  of  the  additional  elements  are  added  to  the  heats  of 
combustion. 

The  term  II c  then  becomes  Hc  +  n.a  +  n'.b  +  n".c  +  . .,  in  which  n,  n , 
n"  are  the  numbers  of  atoms  of  the  elements  A,  B,  and  C  in  the 
molecule,  and  a,  b,  and  c  are  the  specific  influences  due  to  the  different 
atoms.  As  in  the  case  of  the  hydrocarbons,  ( Hc  +  n.a  +  n'.b  +  n".c  +  ,..)/ 
2  JmHC  =  29*5. 

For  nitrogen,  the  value  of  the  atomic  influence  depends  very  largely 
on  the  constitution  of  the  compound,  and  this  variability  is  also 
evident  in  the  case  of  other  elements.  The  values  of  the  above  ratios 
are  tabulated  for  a  large  number  of  different  classes  of  compounds, 
and  from  these  tables  it  is  evident  that  relationships  exist  between 
the  heats  of  combustion  and  the  molecular  attraction  constants  for 
a  number  of  different  groups  of  compounds.  H.  M.  D. 

The  Alteration  of  the  Properties  of  Metals  by  their 
Mechanical  Treatment.  Gustav  Tammann  ( Chein .  Zentr.y  1911, 
ii,  1110;  from  Nachr.  k.  Ges.  Wiss.  Gottingen ,  1911,  181  — 196.  Com¬ 
pare  Faust  and  Tammann,  Abstr.,  1910,  ii,  1039). — The  scalar 
properties  of  metals,  such  as  the  density  and  the  energy-content,  are 
little  altered  by  mechanical  treatment,  and  such  changes  as  occur  are 
probably  due  to  secondary  causes.  Vectorial  properties,  on  the  other 
hand,  are  much  influenced  by  deformation  of  the  crystal  grains.  The 
change  of  elasticity  is  due  to  the  breaking  up  of  the  grains  along 
gliding-planes,  and  that  of  electrical  resistance  to  the  re-orientation  of 
the  lamellae.  Wire-drawing  has  much  more  influence  in  this  respect 
than  pressing  or  hammering. 

The  following  further  data  are  obtained  :  Gold  has  a  lower  elastic 
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limit  of  49  kilog./cm.2 ;  its  temperature  of  recrystallisation  is  750 — 800°. 
Silver  has  a  lower  elastic  limit  of  86  kilog./cm.2,  whilst  the  eutectic 
alloy  of  copper  and  silver  has  a  lower  elastic  limit,  1000  kilog./cm.2. 
The  lower  elastic  limit  of  zinc  is  117,  and  of  cadmium,  27  kilog./cm.2; 
that  of  the  alloys  closely  approaches  that  of  zinc.  The  lower  elastic 
limit  of  alloys  of  copper  and  manganese  increases  with  the  proportion 
of  manganese,  being  260  kilog./cm.2  for  5%  Mn  and  1250  kilog./cm.2 
for  90%  Mn,  owing  to  the  formation  of  solid  solutions.  C.  H.  D. 

New  and  Simple  Method  for  Determining  the  Avogadro 
Number  N.  H.  Zangger  ( Zeitsch .  Chem.  lad.  Kolloide,  1911,  9, 
216 — 218). — The  method  consists  in  observing  and  measuring  the 
movements  of  the  smallest  particles  of  mercury  in  a  mercury -water 
emulsion  by  means  of  a  microscope  provided  with  a  micrometer 
eye-piece,  and  giving  a  magnification  of  750.  In  consequence  of  the 
Brownian  motion,  these  smallest  particles  do  not  fall  vertically  under 
the  influence  of  gravity,  but  execute  irregular  horizontal  deviations 
from  the  vertical  line  which  passes  through  the  original  position.  When 
certain  corrections  are  applied,  the  measurements  of  the  distances 
traversed  in  a  given  interval  of  time  can  be  utilised  for  the  calculation  of 
Avogadro’s  constant  by  making  use  of  Einstein’s  and  Stokes’s  formulae. 
From  three  independent  measurements  the  values  of  N  obtained  were 
6-24,  6-19,  and  6'32  x  1023.  H.  M.  D. 

Relation  between  the  Atomic  Volumes  and  the  Spectra  of 
Elements.  R,  Rossi  (Phil.  Mag.,  1911,  [vi],  22,  922 — 925). — If  the 
logarithms  of  the  roots  of  the  spectral  series  given  by  Ritz’s  equation 
and  of  the  atomic  volumes  are  plotted  on  two  orthogonal  axes,  the 
points  which  represent  elements  of  the  same  family  are  found  to  lie 
very  nearly  on  a  straight  line.  This  is  shown  to  be  the  case  for  the 
alkali  metals,  for  magnesium,  calcium,  and  strontium,  for  zinc, 
cadmium,  and  mercury,  and  for  oxygen,  sulphur,  and  selenium.  From 
this  it  follows,  that  whether  the  fields  of  magnetic  force  in  the  atom 
are  due  to  elementary  magnets  or  to  solids  of  revolution  charged  with 
electricity  at  the  surface  and  in  rapid  rotation  round  their  axis,  there 
appears  to  be  a  connexion  between  their  dimensions  or  configurations 
and  the  volume  of  the  atom  containing  them.  H.  M.  D. 

Hofmann’s  Method  for  the  Determination  of  Vapour 
Density.  Alfred  C.  Egerton  (Chem.  News,  1911,  104,  259 — 260). 
— A  description  is  given  of  a  slight  modification  of  the  ordinary 
apparatus,  designed  to  overcome  the  usual  difficulties  of  cleaning  and 
drying  the  tube,  and  so  give  a  ready  and  simple  means  of  determining 
vapour  densities  by  Hofmann’s  method.  A  sketch  of  the  apparatus  is 
given,  and  the  steps,  in  making  a  determination  by  means  of  it,  are 
set  out  in  detail.  The  chief  point  in  the  design  is  that  the  vapour  can 
be  expelled  while  hot,  and  so  leave  the  apparatus  ready  for  another 
determination.  W.  G. 

A  New  Viscometer.  George  F.  White  (Biochem.  Zeitsch.,  1911, 
37,  482 — 489). — See  this  vol.,  ii,  61. 
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Viscosity  of  Gas  Mixtures.  Ernst  Thomsen  (Ann.  Physik, 
1911,  [iv],  36,  815 — 833). — By  analysis  of  Puluj’s  formula  for  the 
viscosity  of  mixtures  of  two  gases,  it  is  shown  that  a  maximum  viscosity 
may  be  expected  when  the  molecular  weights  of  the  two  gases  are 
widely  different,  provided  that  the  viscosity  coefficients  of  the  pure 
gases  are  not  very  unequal. 

In  accordance  with  this  anticipation,  it  has  been  found  that  mixtures 
of  hydrogen  with  carbon  dioxide,  ethylene,  and  ammonia  exhibit 
viscosity  maxima.  The  data  for  ammonia  and  ethylene  show  the  same 
phenomenon. 

On  the  other  hand,  Puluj’s  formula  can  only  be  regarded  as  of  a 
qualitative  character,  for  the  calculated  and  observed  compositions  of 
the  various  gas  mixtures  which  exhibit  maximum  viscosity  are  not  in 
agreement.  H.  M.  D. 

General  Relationship  between  the  Physical  Properties  of 
Substances.  Application  to  Viscosity,  Capillarity,  Surface- 
tension,  Heat  of  Vaporisation,  and  the  Rectilinear  Diameter. 
G.  Ter  Gazarian  ( Compt .  rend.,  1911,  153,  1071 — 1074.  Compare 
Abstr.,  1911,  ii,  1066). — This  paper  contains  only  numerical  data  to 
illustrate  the  generalisation  put  forward  in  an  earlier  communication. 

W,  0.  W. 

Relationship  between  the  Limiting  Value  of  the  Molecular 
Conductivity  and  the  Viscosity.  Paul  Walden  (Zeitsch.  physikal. 
Chem.,  1911,  78,  257 — 283). — The  author  showed  some  years  ago 
(compare  Abstr.,  1906,  ii,  335)  that  the  product  of  the  molecular 
conductivity  of  an  electrolyte  at  infinite  dilution,  ,  and  the 
viscosity  of  the  solvent  is  constant  and  =0  700.  As,  however,  the 
general  validity  of  the  rule  has  been  denied  by  Dutoit  and  Duperthuis 
(compare  Abstr.,  1909,  ii,  125),  the  matter  has  been  further 
investigated. 

Dutoit  and  Duperthuis  determined  the  value  of  A^  for  sodium 
iodide  in  the  higher  alcohols  by  measurements  in  very  dilute  solution. 
The  author  contends  that  much  more  accurate  results  are  obtained  by 
extrapolation,  and  shows  that  with  the  values  of  A^  obtained  in  this 
way,  Aqq  is  constant.  Further,  it  is  shown  from  the  available  data 
that  the  rule  is  also  valid  for  solutions  of  potassium  iodide  in  various 
solvents.  Finally,  conductivity  measurements  have  been  made  with 
tetrapropylammonium  iodide  in  ten  organic  solvents  (acetone,  propio- 
nitrile,  ethylene  chloride,  epichlorohydrin,  benzonitrile,  ethyl  aceto- 
acetate,  nitrobenzene,  phenylacetonitrile,  isobutyl  alcohol,  and  m-chloro- 
aniline),  and  in  this  case  also  the  rule  is  valid,  the  value  for  the 
constant  at  25°  being  0'624.  When  the  values  of  A^q  obtained  as 
above  are  used  in  calculating  the  heat  of  ionisation  of  sodium  iodide, 
approximately  the  same  values  are  obtained  in  different  solvents, 
whereas  the  data  of  Dutoit  and  Duperthuis  lead  to  different  values  in 
the  various  solvents  (compare  Abstr.,  1909,  ii,  120). 

It  has,  however,  already  been  shown  that  certain  solvents  with  high 
association  constants  (water,  glycol,  glycerol,  sulphuric  acid)  form 
exceptions  to  the  above  rule,  and  it  is  now  pointed  out,  on  the  basis  of 
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theoretical  deductions  of  the  rule,  that  such  exceptions  are  to  be 
expected.  G.  S. 

Osmotic  Pressure.  II.  Maurice  Prud’homme  (Bull.  Soc.  chim. 
1911,  [iv],  9,  1015 — 1017).  — In  the  previous  paper  (Abstr.,  1911,  ii, 
1071)  it  was  shown  that  if  the  attraction  between  the  infinitely  small 
elements  of  two  extremely  thin  layers,  one  of  sucrose  solution  and 
the  other  of  water,  separated  by  a  semi-permeable  membrane,  were 
directly  proportional  to  the  masses  taking  part,  and  inversely 
proportional  to  the  distance  squared,  the  relation  f —  Kmjv  would 
hold.  In  this  equation  f  is  the  force  of  attraction  between  the  mols. 
of  sucrose  and  the  mols.  of  water,  m  the  mass  of  sucrose,  and  v  the 
volume  of  the  sucrose  solution,  with  that  of  the  water  attracted  by 
it.  If  it  is  further  supposed  that  a  volume  V  of  air  is  introduced 
between  the  sucrose  solution  and  the  mercury  in  the  manometer,  so 
that  the  water  is  really  attracted  by  a  force  f,  the  equation  of 
equilibrium  becomes  fv—p(  V-  v  +  vx  +  c),  where  p  is  the  pressure  of 
the  volume  of  air  (V -  v  +  vx  +  e),  v1  the  volume  of  the  sucrose  solution, 
and  c  the  volume  of  air  corresponding  with  the  lowering  of  the  mercury 
level  in  the  first  branch  of  the  manometer.  In  Pfeffer’s  experi¬ 
ments  the  sucrose  solution  filled  the  space  between  the  semi-permeable 
wall  and  the  surface  of  the  mercury  in  the  manometer,  and  under 
such  conditions  the  volume  of  water  attracted  is  e  —  v  —  vv  whence 
f(v1  +  e)  —  pvv  As  p  is  the  osmotic  pressure  duo  to  vv  f  will  be  the 
osmotic  pressure  due  to  vx  +  e,  whence  it  follows  that  (1)  the  pressure 
exercised  by  the  molecules  of  a  dissolved  substance,  in  a  certain  volume 
of  a  solvent,  is  equal  to  the  attraction  of  these  molecules  for  those 
of  the  solvent,  and  (2)  since  f  in  a  volume  of  liquid  v  is  proportional 
to  the  mass  of  the  .  dissolved  substance,  the  osmotic  pressure  must  be 
similarly  influenced  by  the  mass  of  the  substance  dissolved.  Further, 
as  in  the  equations  fv  =  Km  =p(  V—  v  +  vx  +  e),  /  and  v  represent 
osmotic  pressures,  and  p  the  pressure  due  to  a  volume  of  air,  fv  can 
be  regarded  as  relating  to  a  gas  of  pressure  f  and  volume  v,  the 
number  of  the  molecules  of  which  would  be  proportional  to  m,  it  follows  that 
fv  =  UT,  and  that  osmotic  pressure  obeys  the  gas  laws  and  increases 
with  absolute  temperature.  T.  A.  H. 

Application  of  the  Theory  of  Chemical  Potential  to  the 
Thermodynamical  Theory  of  Solutions.  I.  General  Theory 
of  Chemical  Potential  in  a  Binary  System.  Osmotic  Pressure 
and  Vapour  Pressure  of  Solutions.  Sydney  A.  Shorter  (Phil. 
Mag.,  1911,  [vi],  22,  933 — 942). — By  means  of  Gibbs’s  theory  of 
chemical  potential,  the  author  deduces  an  expression  connecting  the 
vapour  pressures  of  two  solutions,  and  the  pressures  under  which 
they  co-exist  in  osmotic  equilibrium.  The  theory  shows  that  osmotic 
pressure  cannot  be  regarded  as  a  specific  property  of  a  solution,  but 
that  it  represents  the  increase  of  pressure  necessary  to  counteract  the 
lowering  effect  of  the  addition  of  the  solute  on  the  chemical  potential 
of  the  solvent.  H.  M.  D. 

Molecular  State  of  Substances  in  Solution.  Pierre  Girard 
and  Victor  Henri  (Compt.  rend.,  1911,  153,  946 — 948). — A  polemical 
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paper  traversing  recent  statements  and  conclusions  of  Colson  and  of 
Fouard  (Abstr.,  1911,  ii,  1071).  W.  O.  W. 

The  Dissolecule  and  Van’t  Hoffs  Formula.  Albert  Colson 
( Compt .  rend.,  1911,  153,  1074 — 1076.  Compare  Abstr.,  1911, 
ii,  1076). — Polemical  against  Girard  and  Henry  (preceding  abstract). 

W.  O.  W. 

Solution  and  Dissolecules.  Albert  Colson  (Bull.  Soc.  chim., 
1911,  [iv],  9,  1008 — 1015). — It  is  pointed  out  that  the  theory  of 
solutions  due  to  van’t  Hoff  and  Arrhenius  is  self-contradictory  in 
certain  respects,  and  is  not  in  harmony  with  a  number  of  well-known 
facts.  A  re-statement  of  the  theory  is  given,  and  the  properties  of 
dissolecules  are  discussed. 

In  the  equation  <dV  =  pT,  in  which  co  is  the  osmotic  pressure  and  p  a 
constant,  it  is  assumed  that  p  =  R  in  the  gas  equation  PV—RT.  The 
validity  of  the  former  depends  principally  on  observation  of  the 
behaviour  of  solutions  of  sucrose,  a  substance  not  obtainable  in  either 
the  gaseous  or  the  liquid  state,  so  that  views  as  to  its  molecular 
condition  in  solution  are  incapable  of  experimental  verification. 
Moreover,  Pfeffer’s  measurements  of  the  osmotic  pressures  of  sucrose 
solutions  give  values  for  p  which  differ  among  themselves  by  as  much 
as  10%,  and  those  found  by  Ponsot  (Abstr.,  1899,  ii,  204)  and  Fouard 
(Abstr.,  1911,  ii,  267)  show  like  variations.  It  is  known  that  acetic 
acid,  either  in  vapour  or  liquid  form,  is  bimolecular,  and  the  fact  that 
its  heat  of  liquefaction  is  nearly  identical  with  its  heat  of  solution 
indicates  that  it  is  bimolecular  in  solution.  In  this  case,  therefore, 
w  should  be  equal  to  P/2,  whereas  it  is  in  reality  equal  to  or  a  little 
less  than  P  (Fouard,  loc.  cit.).  When  hydrogen  chloride  dissolves  in 
water  it  is  known  that  molecules,  HC1,2H20,  are  formed,  and  although 
co  should  be  identical  with  P,  it  is  in  reality  greater,  and  to  explain 
this  the  ionic  hypothesis  has  been  introduced.  The  latter  explains  the 
conductivity  of  certain  solutions,  but  since  non-ionised  solutions,  for 
example,  silver  nitrate  in  nitrobenzene  or  pyridine,  may  exhibit  con¬ 
ductivity,  ionisation  is  not  necessarily  correlated  with  conductivity. 
If  it  is  admitted  that  cryoscopic  measurements  may  replace  measure¬ 
ments  of  osmotic  pressure,  the  equation  o>F=pP  requires  that  p  =  2P 
(approx.).  Such  a  value  of  p  corresponds  in  all  cases  with  weights 
greater  than  those  of  the  simple  molecules. 

The  molecular  conductivity  is  not  the  same  for  all  substances,  and  is 
probably  correlated  with  the  number  of  ions  in  the  free  molecules. 
The  hypothesis  may  therefore  be  expressed  in  the  following  form.  The 
molecular  conductivities  of  dissolved  substances  are  only  comparable 
after  dissociation  of  particles  into  molecules,  as  the  result  of  dilution. 
If  the  particle  or  dissolecule  is  an  aggregate,  it  will  not,  as  a  rule, 
show  conductivity.  The  molecular  conductivity  of  dissolecules,  which 
are  dissociable  into  simple  molecules  is  generally  proportional  to  the 
dilution,  due  regard  being  paid  to  the  specific  molecular  conductivities, 
which  appear  to  be  correlated  with  the  number  of  ions  in  the  free 
molecule. 

If  in  a  simple  solution,  molecules  existed  in  the  same  condition  as 
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in  a  gap,  the  latent  heat  of  vaporisation  should  be  identical  with  the 
heat  of  solution  of  a  substance,  but  this  is  only  the  case  for  abnormal 
substances,  such  as  formic  and  acetic  acids,  and  the  difference  between 
these  two  constants  may  be  taken  as  a  measure  of  the  work  done  in 
transforming  gaseous  molecules  into  polymolecular  dissolecules. 

T.  A.  H. 

Formamide  as  Solvent  and  Ionising  Medium.  Paul  Walden 
(Bull.  Acad.  Sci.  St.  Petersbourg,  1911,  1055 — 1082.  Compare  Abstr., 
1906,  ii,  335). — It  is  shown  by  a  comparison  of  their  physical  proper¬ 
ties  that  formamide  and  water  show  an  analogous  behaviour  in  many 
respects.  Formamide  melts  at  1-6°  approx.,  and  its  dielectric  constant, 
>84,  rather  exceeds  that  of  water.  In  their  solvent  power  the  two 
liquids  also  show  considerable  resemblance,  and  the  present  paper 
contains  a  comparison  of  their  ionising  power. 

The  mean  value  of  the  cryoscopic  constant  of  formamide  is  35 ‘0. 
Freezing-point  and  conductivity  determinations  show  that  potassium 
iodide,  tetraethylammonium  iodide,  and  certain  other  alkylammonium 
salts  are  as  highly  ionised  in  formamide  as  in  aqueous  solutions  of 
corresponding  concentration.  The  molecular  conductivities  are  much 
smaller  in  formamide  than  in  water  or  hydrogen  cyanide.  The  dis¬ 
sociating  power  of  a  solvent  also  depends,  however,  on  the  nature  of 
the  el<  ctroly  te,  as  tribromoacetic  acid,  which  is  highly  ionised  in  water, 
is  only  very  slightly  ionised  in  formamide. 

The  molecular  weight  of  starch  in  formamide  is  about  645,  corre¬ 
sponding  with  the  formula  (C6H10O5)4,  and  the  value  of  [a]D  is  +  189°, 
whilst  [a]u  in  aqueous  solution  is  about  +  195°.  G.  S. 

Conductivity.  I.  Conductivity  of  Ammonia  in  (An¬ 
hydrous)  Formic  Acid.  I.  “  Formic  Acid  Hydrolysis.” 
H.  I.  Schlesinger  and  R.  P.  Calvert  ( J .  Amer.  Chem.  Soc.,  1911,  33, 
1924 — 1933). — Much  attention  has  been  given  recently  to  the  ionisa¬ 
tion  of  salts  in  non-aqueous  solvents,  but  the  behaviour  of  acids  and 
bases  in  these  solvents  has  not  been  systematically  studied.  An 
investigation  of  the  conductivity  of  such  solutions  has  therefore  been 
undertaken,  and  an  account  is  now  given  of  the  conductivity  of 
solutions  of  ammonia  in  anhydrous  formic  acid  at  25°.  The  results 
show  that  the  solutions  are  excellent  conductors,  and  that  ammonium 
formate,  although  a  highly  ionised  electrolyte,  obeys  the  law  of  mass 
action  in  the  more  concentrated  solutions. 

Determinations  have  also  been  made  of  the  conductivity  of  ammonium 
chloride  in  formic  acid  at  25°.  Neither  the  dilution  law  nor  Kohl- 
rausch’s  equation  represents  the  course  of  the  dissociation  of  the  salt 
in  these  solutions.  This  is  due  to  the  fact  that  in  formic  acid  solution 
ammonium  chloride  is  the  salt  of  a  strong  base,  ammonia  (ammonium 
formate),  and  a  very  weak  acid,  hydrogen  chloride,  and  should  there¬ 
fore  be  partly  decomposed  by  the  solvent  into  those  two  substances 
exactly  as  similarly  constituted  salts  are  hydrolysed  in  aqueous 
solutions.  Potassium  chloride,  bromide  and  iodide,  and  sodium 
chloride  are  similarly  decomposed  by  “formic  acid  hydrolysis.” 

E.  G. 
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Effect  of  Salts  on  the  Solubility  of  Other  Salts.  V.  Solu¬ 
bility  of  Uni-bivalent  Salts  in  Solutions  of  Salts  of  Different 
Types.  William  D.  Harkins  ( J .  Amer.  Chem.  Soc.,  1911,  33, 
1807 — 1827.  Compare  Abstr.,  1911,  ii,  1074,  1075). — An  accurate 
method  is  described  for  the  analysis  of  bromates  which  consists  in 
reducing  the  bromate  to  bromide  with  hydrazine  hydrate,  acidifying 
with  nitric  acid,  and  precipitating  with  silver  bromide. 

The  following  solubilities  were  determined  at  25°  :  Silver  sulphate 
in  water,  and  in  solutions  of  magnesium,  potassium,  and  silver 
nitrates,  and  magnesum  and  potassium  sulphates;  barium  bromate  in 
water,  and  in  solutions  of  magnesium,  potassium  and  barium  nitrates, 
and  potassium  bromate ;  and  lead  chloride  in  water  and  solution 
of  lead  nitrate.  The  solubilities  in  water,  expressed  in  equivalents  per 
litre,  were:  silver  sulphate,  0  05352  ;  barium  bromate,  0-04018  ;  lead 
chloride,  0-07776. 

The  conductivity  of  all  the  solutions  was  measured  at  25°,  and  the 
values  for  the  equivalent  conductivity  and  ionisation  of  the  salts  are 
tabulated. 

The  curves  obtained  by  plotting  the  solubilities  of  the  salts  as 
ordinates,  and  the  equivalent  concentrations  of  the  added  salts  as 
abscissae  are  of  three  types  :  (1)  When  a  salt  containing  a  common 
univalent  ion  is  added,  the  solubility  decreases  rapidly,  and  the  curve 
is  of  the  form  to  be  expected  from  the  solubility-product  principle ; 
(2)  when  a  salt  containing  a  common  bivalent  ion  is  added,  the  change 
in  solubility  is  entirely  different  from  that  to  bo  expected  from 
the  solubility-principle.  The  solubility  of  moderately  soluble  salts  at 
first  decreases  slightly  and  then  increases  with  increased  concentration 
of  the  added  salt.  With  less  soluble  salts,  such  as  barium  bromate, 
there  is  a  slight  but  continuous  decrease  up  to  a  concentration  of  0'2W 
of  the  added  salt.  With  extremely  soluble  salts  there  is  a  continuous 
increase  with  increase  in  the  concentration  of  the  bivalent  ion,  and 
the  curve  is  therefore  of  the  same  form  as  that  obtained  when  a  salt 
without  a  common  ion  is  added  ;  (3)  when  a  salt  without  a  common 
ion  is  added,  the  solubility  always  increases. 

The  solubility  of  silver  sulphate  is  decrease  1  slightly  by  the  addition 
of  potassium  sulphate,  and  less  by  that  of  potassium  hydrogen 
sulphate  or  magnesium  sulphate.  Sulphuric  acid  increases  the 
solubility.  E.  G. 

Effect  of  Salts  on  the  Solubility  of  Other  Salts.  VI. 
Solubility  of  Difficultly  Soluble  Uni-bivalent  Salts.  William 
D.  Harkins  and  W.  J.  Winninghoff  (J.  Amer.  Chem.  Soc.,  1911,  33, 
1827  — 1836). — The  solubilities  have  been  determined  at  25°  of  barium 
iodate  in  water  and  in  solutions  of  potassium  nitrate  and  iodate,  and 
barium  nitrate ;  and  of  lead  iodate  in  water  and  in  solutions  of 
potassium  nitrate  and  iodate,  and  lead  nitrate.  The  solubilities  of 
barium  iodate  and  lead  iodate  in  water  are  0-001579  and  0  001102 
equivalent  per  litre  respectively. 

When  a  salt  with  a  common  bivalent  ion  is  added  to  solutions  of 
these  slightly  soluble  salts,  the  solubility  curves  are  nearly  of  the 
theoretical  form  in  the  more  dilute  solutions.  When  a  salt  with  a 


ii.  28 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


common  univalent  ion  is  added,  the  solubility  decreases  with  great 
rapidity,  and  when  a  salt  without  a  common  ion  is  added,  the  solubility 
rapidly  increases.  The  solubility  curves  for  the  addition  of  a  common 
ion  assume  practically  the  same  form  as  those  for  the  addition  of  a  salt 
without  a  common  ion  in  the  case  of  very  soluble  salts,  such  as 
strontium  nitrate.  E.  G. 

Effects  of  Salts  on  the  Solubility  of  Other  Salts.  VII. 
Discussion  of  the  Solubility  Relations  of  Uni-bivalent  Salts. 
William  D.  Harkins  ( J .  Amer.  Cham.  Soc.,  1911,  33,  1836 — 1873). — 
The  concentrations  of  the  ionised  and  non-ionised  parts  of  the  salts 
saturating  the  solution  were  calculated  for  all  the  mixtures  studied  by 
Harkins  and  by  Harkins  and  Winninghoff  (preceding  abstracts). 
The  calculations  were  made  by  the  method  employed  by  Bray  (Abstr., 
1911,  ii,  1075).  The  solubility  product  for  these  uni-bi valent  salts 
increases  far  more  rapidly  than  that  for  uni-univalent  salts,  and  the 
increase  is  more  rapid  when  the  common  ion  added  is  univalent  than 
when  it  is  bivalent.  The  rate  of  increase  may  be  expressed  (for  a  salt 
A2B)  by  equations  of  the  form  (A)2(B)  =  In  this  equation,  for 

ion  concentrations  between  OOSAand  0T0A,  mi  has  an  average  value 
about  0-45  when  the  common  ion  added  is  univalent  and  about  0-34 
when  it  is  bivalent.  The  solubility  product  remains  more  nearly 
constant  the  less  soluble  the  salt. 

The  decrease  in  the  concentration  of  the  non-ionised  part  of  a  uni¬ 
valent  salt  is  much  more  rapid  than  the  decrease  caused  in  the  same 
way  in  the  solubility  of  a  non-electrolyte.  When  the  salt  saturating 
the  solution  is  uni-bivalent,  the  decrease  in  concentration  is  greater 
when  a  salt  with  a  common  univalent  ion  is  added  than  the  similar 
decrease  observed  for  uni-univalent  salts.  When  a  salt  without  a 
common  ion  is  added,  the  decrease  in  the  concentration  of  the  non- 
ionised  part  is  much  less  rapid,  and  when  a  salt  with  a  common 
bivalent  ion  is  added,  there  is  an  increase  instead  of  a  decrease.  The 
increase  in  the  concentration  of  the  non-ionised  part  when  a  common 
bivalent  ion  is  added  becomes  smaller,  and  the  decrease  caused  by  a 
common  univalent  ion  becomes  larger  as  the  concentration  of  the  solu¬ 
tion  decreases.  These  results  are  expressed  by  equations  of  the  form 
(AiB)  =  ku(‘2i)mu.  The  values  of  m  are  very  irregular,  and  depend 
greatly  on  the  type  of  ion  added  to  the  solution. 

The  solubility  effects  produced  by  adding  a  common  ion  are  also 
discussed  by  expressing  the  concentrations  of  the  salt  saturating  the 
solution  and  of  the  added  salt  in  terms  of  the  solubility  of  the  former 
salt  in  water.  Curves  have  been  constructed  which  show  the  change 
of  this  “  fractional  solubility  ”  with  the  “  fractional  concentration  "  of 
the  added  salt  in  relation  to  the  solubility  of  the  salt  saturating  the 
solution  and  the  type  of  the  added  salt,  and  in  relation  to  the 
“  theoretical  limiting  curve  ”  representing  the  decrease  in  solubility  on 
the  assumption  that  both  salts  are  completely  ionised. 

Lead  chloride  in  its  solubility  relations  behaves  like  a  more  soluble 
salt,  and  this  is  probably  connected  with  its  abnormal  ionisation. 

The  irregular  variation  of  the  non-ionised  part,  the  abnormal 
increase  in  the  solubility  product,  and  the  abnormal  form  of  the 
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solubility  curve  for  the  addition  of  the  common  bivalent  ion  can  be 
explained  on  the  assumption  that  all  uni-bivalent  salts  dissociate  in 
two  stages,  and  thus  give  rise  to  intermediate  ions  of  the  type  KS04~ 
or  BaN03+.  From  this  hypothesis,  several  deductions  are  drawn, 
which  are  shown  to  be  in  complete  accord  with  the  experimental 
results.  Methods  are  suggested  for  determining  the  proportion  of  the 
intermediate  ion  in  solutions  of  uni-bivalent  salts.  E.  G. 

Velocity  of  Crystallisation  and  Dissolution.  Carl  L.  Wagner 
( Zeitsch .  Elektrochem.,  1911,  17,  989 — 990). — A  further  criticism  of 
Marc's  results  (compare  this  vol.,  ii,  265  ;  Marc,  Abstr.,  1910,  ii,  834). 

G.  S. 

Test  of  the  Validity  of  van  der  Waals’s  Equation  of  Condi¬ 
tion  for  Colloidal  Solutions.  The  Svedberg  ( Zeitsch .  Chem.  Ind. 
Kolloide,  1911,  9,  219 — 224). — Equations  are  deduced  by  means  of 
which  it  has  been  possible  to  test  the  applicability  of  van  der  Waals’s 
equation  to  colloidal  solutions.  From  the  experimental  data  obtained 
by  Svedberg  and  Inouyi  (Abstr.,  1911,  ii,  703),  it  appears  that  the  con¬ 
stants  a  and  b  for  gold  hydrosols  increase  with  the  dilution  of  the 
solution  in  a  linear  manner.  In  the  case  of  gamboge  suspensions,  the 
rate  of  increase  is  less  rapid. 

On  the  basis  of  the  linear  connexion  between  a  and  b  and  the  volume 
of  the  solution  in  the  case  of  colloidal  solutions  of  gold,  values  have 
been  calculated  for  a  and  b,  represented  as  functions  of  the  size  of  the 
particles  and  the  volume  of  the  solution,  and  the  modified  van  der 
Waals’s  equation  is  found  to  afford  a  satisfactory  representation  of  the 
compressibility  data  which  have  been  obtained  for  gold  hydrosols. 

H.  M.  D. 

The  Thermodynamics  of  Equilibrium  in  One-Component 
Systems.  II.  Polymorphism.  Gustav  Tammann  (Chem.  Zentr., 
1911,  ii,  1092 — 1093;  from  JVachr.  k.  Ges.  TFiss.  Gottingen ,  1911, 
325 — 360). — A  distinction  must  be  made  between  “forms”  or 
“  phases  ”  and  crystallographic  crystal  forms.  Only  those  crystal 
forms  which  differ  in  volume,  heat  content,  and  equilibrium  curves 
are  to  be  regarded  as  distinct  phases.  Four  classes  of  crystals  are 
distinguished :  totally  and  absolutely  stable,  partly  and  absolutely 
stable,  totally  unstable,  and  partly  unstable.  The  melting  curve  of  a 
totally  unstable  form  is  enclosed  by  that  of  a  stable  form  without 
intersection.  The  ^-surfaces  of  two  partly  stable  forms  intersect  in  a 
curve,  tho  projection  of  which  on  the  pT- plane  is  the  transformation 
curve  of  the  two  forms.  Forms  the  ^-surfaces  of  which  do  not  inter¬ 
sect,  form  a  “crystal  group.”  The  melting  curves  of  the  forms 
belonging  to  a  crystal  group  do  not  intersect,  neither  do  the  curves  of 
transformation  of  them  into  the  same  form  of  another  group. 

These  principles  are  applied  to  the  case  of  water  (Abstr.,  1910,  ii, 
495).  The  first  group  contains  the  absolutely  stable  ice  I  and  the 
unstable  ice  IV,  whilst  the  second,  denser  group  includes  ice  III, 
which  is  probably  absolutely  stable,  and  the  unstable  ice  II.  The 
transformation  curves  and  triple  points  are  enumerated  and  defined. 


ii.  30 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Some  quantitative  relations  have  been  found  between  the  position  of 
the  equilibrium  curves  and  the  stability  of  the  forms.  It  is  also 
found  that  a  substance  which  is  readily  undercooled  may  yield  many 
forms  of  the  same  crystal  group,  and  that  whilst  liquids  composed  of 
only  one  kind  of  molecules,  as  shown  by  Eotvos’  constant,  yield  only 
forms  belonging  tb  a  single  crystal  group,  associated  liquids  may  yield 
forms  belonging  to  several  groups.  It  is  assumed  that  the  forms  of 
any  group  are  composed  of  similar  molecules,  and  those  of  different 
groups  of  dissimilar  molecules.  C.  H.  D. 

Thermal  Analysis  of  Quaternary  Systems.  III.  Nicola 
Parra vano  and  G-.  Sirovich  (Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii, 
412 — 417.  Compare  Abstr.,  1911,  ii,  973,  1078). — The  authors 
continue  the  mathematical  discussion  of  the  interpretation  of  the 
results  of  the  thermal  analysis  of  quaternary  systems  and  of  their 
representation  in  a  regular  tetrahedron,  dealing  here  with  the  informa¬ 
tion  to  be  obtained  by  the  study  of  plane  sections  of  the  tetrahedron 
parallel  to  a  face.  It.  Y.  S. 

The  Equilibrium  in  Acid  Solutions  of  Potassium  Salts. 
Albert  J.  J.  Vandevelde  (Bull.  Soc.  chim.  Belg .,  1911,  25,  373 — 393). 
— The  author  has  determined  the  constitution  of  the  solid  phase  when 
solutions  of  potassium  sulphate  are  mixed  with  either  sulphuric, 
hydrochloric,  or  nitric  acid  in  such  proportions  as  to  produce  a  solid 
phase.  In  the  cases  studied,  the  solid  contained  no  hydrated  salts. 
The  mixtures  were  placed  in  sealed  serum  flasks,  and  kept  for  two 
months,  being  agitated  each  day.  At  the  end  of  the  time  the  compo¬ 
sition  of  the  liquid  portion  was  determined,  and  that  of  the  solid 
established  by  difference.  The  quantities  used  were  measured  in 
hundredths  of  a  molecule,  and  two  series  of  experiments  were  conducted, 
one  at  18°  and  the  other  at  37°.  The  equations  representing  the 
equilibrium  between  the  liquid  and  solid  phases  in  each  case  are 
given. 

In  the  system  potassium  sulphate,  sulphuric  acid,  and  water,  the 
quantity  of  potassium  sulphate  in  the  liquid  phase  is  found  to  diminish 
proportionately  with  the  amount  of  sulphuric  acid  present.  With  a 
mixture  of  20K2SO4  : 10H2SO4  or  less,  both  at  18°  and  37°,  the  solid 
phase  consists  entirely  of  the  normal  sulphate.  Three  new  acid 
sulphates  have  been  obtained,  namely,  3K2S04,2KHS04, 
5K2S04,4KHS04, 

and  3K2S04,5KHS04. 

In  the  system  potassium  sulphate,  hydrochloric  acid,  water,  with  a 
concentration  of  acid  equivalent  to  20K2SO4 : 20HC1  or  less,  the 
presence  of  potassium  chloride  is  not  manifested  in  the  solid  phase  at 
either  temperature.  With  a  concentration  of  20  :  10  or  less,  the  solid 
phase  is  entirely  the  normal  sulphate. 

In  the  system  potassium  sulphate,  nitric  acid,  and  water,  the  solid 
phase  always  consists  of  normal  salts,  and  the  limit  between  the 
production  of  nitrate  or  sulphate  is  found  at  a  concentration  of 
20K2SO4 :  20HNO3.  W.  G. 
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Equilibrium  in  the  System  Potassium  Iodide,  Iodine,  and 
Water.  Charles  L.  Parsons  and  C.  F.  Whittemore  ( J. .  Amer.  Ghem. 
Soc.,  1911,  33,  1933 — 1936). — Parsons  and  Corliss  (Abstr.,  1910,  ii, 
1061)  have  given  an  account  of  the  mutual  solubility  of  potassium 
iodide  and  iodine  in  dilute  alcohol.  A  study  has  now  been  made  of 
the  solubilities  in  water  at  25°,  with  reference  to  that  part  of  the 
curve,  representing  complete  saturation,  which  has  not  been  plotted 
previously.  The  results  prove  conclusively  that  potassium  polyiodides 
do  not  exist  at  25°.  E.  G. 

Equilibria  in  the  System  Silver  Iodide,  Potassium  Iodide, 
and  Water.  W.  van  Dam  and  A.  D.  Donk  ( Chem .  Weekblad ,  1911,  8, 
846 — 855). — The  isothermals  in  the  system  silver  iodide,  potassium 
iodide,  and  water  have  been  determined  for  50°,  30°,  and  0°  by 
Schreinemaker’s  “residue  method,”  and  represented  by  his  graphic 
method.  At  0°  the  solid  phase  is  AgI,KI;  at  30°,  AgI,2KI ;  at  50°, 
AgI,KI.  A.  J.  W. 

The  Equilibrium  in  the  System:  ZnS04  +  KOH  +  H20.  S. 
Tschumanoff  ( Zeitsch .  Chem.  Ind.  Kolloide,  1911,  9,  230 — 233). — 
Varying  quantities  of  potassium  hydroxide  were  added  to  a  fixed 
quantity  of  zinc  sulphate,  the  system  being  then  diluted  with  water 
to  the  same  volume,  and  allowed  to  remain  with  frequent  shaking  for 
several  days.  At  the  end  of  this  time,  measurements  were  made  of 
the  electrical  conductivity  of  the  solution,  and  the  composition  of  the 
solution  and  precipitate  was  determined.  The  conductivity  continues 
to  increase  beyond  the  point  corresponding  with  maximum  precipita¬ 
tion,  which  behaviour  is  different  from  that  observed  in  the  system 
ZnS04  +  NH3  +  H20.  The  deviation  of  the  sulphate  content  of  the 
precipitate  from  that  of  the  solution  reaches  a  maximum  when  1’5 
mols.  of  potassium  hydroxide  are  added  per  mol.  of  zinc  sulphate. 
Adsorption  appears  to  take  place,  and  zinc  sulphate  is  more  strongly 
adsorbed  than  potassium  sulphate.  H.  M.  D. 

An  Equilibrium  in  the  Cobaltammines.  Arthur  B.  Lamb 
and  John  W.  Marden  (J.  Amer.  Chem.  Soc.,  1911,  33,  1873 — 1911). 
— An  account  is  given  of  an  investigation  of  the  mutual  transforma¬ 
tion  of  the  purpureo-cobaltammine  salts  into  the  corresponding 
roseo-salts. 

The  velocities  of  transformation  of  the  salts  in  dilute  aqueous 
solution  were  determined.  They  were  found  to  agree  with  the 
requirements  for  a  unimolecular  reaction,  such  as 

[Co(NH3)5]C12  +  H2°  Co(NH3)5_  C13’ 

and  were  little  affected  by  the  acidity  of  the  solution. 

From  a  study  of  the  decomposition  velocities  of  the  salts,  a  tempera¬ 
ture  of  70°  was  proved  to  be  the  best  for  equilibrium  measurements. 
It  was  found  that  at  this  temperature  a  true  equilibrium  was 
established  in  the  solution.  In  the  case  of  the  chlorides,  the  con¬ 
centrations  of  the  reacting  substances  and  of  other  chlorides  present 
were  varied,  and  it  was  shown  that  the  equilibrium  is  affected  both 
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by  the  total  concentration  of  the  salt  and  by  the  concentration  of  the 
chlorine  ion,  but  is  independent  of  the  acidity  of  the  solution. 

When  the  equilibrium  was  viewed  as  an  electrolytic  dissociation  of 
purpureo-compounds  into  roseo-compounds  and  chlorine  ions, 

[C>H,)J+++3C1-+H’° 

and  their  concentrations  were  substituted  in  the  Storch-Bancroft 
modification  of  the  concentration  law,  an  approximate  constant  was 
obtained,  whilst  a  further  modification  of  this  law  gave  an  excellent 
constant.  If  this  view  is  correct,  the  case  is  one  of  a  slow  electrolytic 
dissociation. 

In  the  dry  state,  the  roseo-salts  have  a  critical  aqueous  vapour 
pressure  above  which  only  a  very  slow  loss  of  water  occurs ;  this 
change  does  not  appear  to  be  reversible.  E.  G. 

Chemical  Equilibria  in  Solution.  Rene  Dubrisay  ( Compt . 
rend.,  1911,  153,  1076 — 1078).— -If  a  number  of  substances  dissolved 
in  the  same  solvent  are  in  chemical  equilibrium  and  a  chemically  inert 
compound  is  added  to  the  system,  equilibrium  should  be  displaced  if 
the  added  compound  is  such  as  to  diminish  the  solubility  of  any  of  the 
original  components.  This  has  been  experimentally  verified  by 
examining  the  effect  of  acetone  on  the  hydrolysis  of  bismuth  nitrate 
in  aqueous  solution.  It  has  been  shown  that  acetone  diminishes  the 
solubility  of  the  salt  in  dilute  nitric  acid,  and  that  it  diminishes  the 
hydrolysis  to  an  extent  increasing  with  the  amount  of  acetone  added. 

W.  O.  W. 

Steric  Effects,  Static  and  Dynamic.  Oliver  C.  M.  Davis 
(Zeitsch.  physical.  Chevi.,  1911,  78,  353 — 368.  Compare  Trans., 
1909,  95,  1397). — The  equilibria  between  formic  acid,  a  number  of 
aromatic  amines  (aniline  derivatives),  and  the  resulting  formanilides 
have  been  determined  in  a  water-pyridine  solution  at  100°.  That 
true  equilibria  were  observed  is  showD  by  the  fact  that  the  same 
concentrations  were  reached  by  heating  the  components  and  by 
decomposing  the  anilides.  The  values  of  K=  [anilide]/[amine]  [acid] 
obtained  with  varying  concentrations  of  the  reagents  were  only  in 
moderate  agreement.  From  the  results  the  affinities  have  been 
calculated  by  the  known  formula:  Affinity  =  2’3026  RT\ogl()K.  In 
most  cases  they  are  positive,  but  are  negative  for  the  nitroanilines  and 
for  o-chloro-  and  o-bromo-aniline. 

The  relative  influence  of  substitution  in  the  ortho-,  meta-,  and 
para-positions  depends  on  the  nature  of  the  substituents.  The 
affinity  is  always  least  in  the  ortho-position.  The  affinity  of  aniline  is 
lowered  by  ortho-substitution  of  the  methyl  and  methoxy-groups,  but 
is  increased  by  meta-  and  para-substitution.  The  nitro-group  lowers 
the  affinity  greatly  in  the  ortho-position,  and  to  a  less  extent  in  the 
meta-  and  para-pcsitions.  Change  of  temperature  has  very  little 
effect  on  the  equilibria.  There  is  no  direct  connexion  between  the 
affinity  of  the  components  and  the  rate  of  decomposition  of  the  anilides 
by  sodium  hydroxide. 

A  number  of  observations  have  also  been  made  with  acetic  acid 
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in  the  same  mixed  solvent,  but  no  true  equilibria  were  observed,  as 
the  anilides,  even  on  prolonged  beating  at  100°,  are  not  as  a  rule 
decomposed  by  water.  The  equilibria  of  the  formanilides  in  the 
absence  of  solvent  have  also  been  measured  ;  most  of  the  systems 
in  this  case  are  heterogeneous.  G.  S. 

Possible  General  Relationship  between  the  Structure  of 
Organic  Compounds  and  Their  Equilibria.  James  W.  MoBain 
and  Oliver  C.  M.  Davis  (Zeitsch.  physikal.  Chem.,  1911,  78,  369 — 373. 
Compare  preceding  abstract). — It  is  shown  that  the  effect  of  the 
following  substituting  groups :  OMe,  Cl,  Br,  N02,  and  C02H  on  the 
value  of  the  equilibrium  constant  for  the  formanilides,  on  the 
dissociation  constant,  kb,  of  the  amines,  and  on  the  reciprocal  of  the 
dissociation  constant,  ka,  of  the  benzoic  acids  and  the  phenols  is 
not  only  in  the  same  direction,  but  there  is  even  an  approximate 
quantitative  agreement  in  the  influence  of  the  substituting  group  on 
these  very  diverse  equilibria.  This  result  is  also  illustrated 
graphically,  and  its  possible  importance  is  discussed.  G.  S. 

Tne  Hypohalogenous  Acids  and  the  Hypohalogenites.  V. 
Kinetics  of  the  Formation  of  Iodate  from  Iodine  and 
Hydroxyl  Ion.  Anton  Skrabal  (Monatsh.,  1911,  32,815 — 903). — 
The  formation  of  iodate  according  to  the  equation:  3I0H  +  30H'  = 
2T  +  I03  +  3H20  having  been  previously  investigated  by  the  author 
(Abstr.,  1911,  ii,  382),  an  account  is  now  given  of  its  formation 
according  to  the  equation:  3I3  ~b  60H'  =  51'  +  IO's  +  3H20.  In  the 
reaction  mixtures  used  to  determine  the  order  of  reaction,  the 
concentration  of  the  hydroxyl  ion  was  kept  small,  but  constant. 

Hydroxyl  ions  accelerate  and  iodide  ions  retard  the  reaction, 
the  velocity  of  which  is  given  by  the  equation:  —  d\l'^\jdd  = 
*[r3?[OHt/[rfr  in  which  x,  y,  and  z  are  positive.  Electrolytes 
lvtard,  and  rise  in  temperature  increases,  the  velocity  of  reaction. 
The  values  of  x,  y,  and  z  are  dependent  on  the  conditions  of  experi¬ 
ment.  With  relatively  great  [OH']  and  small  [I'],  z  =  2,  whilst  with 
small  [OH'j  and  large  [I'],  z  =  3,  so  that  the  course  of  the  reaction 
depends  on  the  experimental  conditions.  When  the  velocity  of 
reaction  is  great,  its  course  is  represented  by  the  equation  :  —  (/[Ta]/J0  = 
2[OH'][I'3]2/[T]3  (reaction  equation  B),  whilst  when  it  is  small  the 
velocity  equation  is  :  —  d[I'3]/d0=  l-5  x  10-11[OH']4[T3]3/[T]6  (reaction 
equation  6’)  ;  at  intermediate  velocities  the  course  of  reaction  is  given 
by  a  combination  of  B  and  C. 

The  reaction  B  was  determined  by  the  method  of  Harcourt  and 
Esson,  using  a  solution  containing  sodium  carbonate  and  sodium 
hydrogen  carbonate  to  furnish  the  necessary  concentration  of  hydroxyl 
ions.  The  temperature  quotient  is  6.  The  reaction  C,  which  was 
also  carried  out  in  a  solution  of  sodium  carbonate  and  hydrogen 
carbonate,  is  of  the  13th  order,  and  has  a  temperature  quotient 
of  23. 

Consideration  of  the  above  results,  together  with  those  obtained 
by  Dushman  (Abstr.,  1904,  ii,  718),  make  the  following  reaction 
schemes  probable:  (1)  IOH  + 1'  ^  I3OH  +  OH';  IsOH  — ►  I0'3. 
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(2)  21',  +  OH'  ^  IgOH  +  31';  I3OH  —  I0'3.  (3)  3I'3  +  40H'  ^ 

I30'2  +  61'  4-  2HaO ;  I30'  —  I0'3.  (4)  10'  4  21'  4  H20  ZT  I30'  4  20H' : 
I30'2  —  I',.  (5)  lO'3  4  I'  4 1'3  4  H20  -  I50'2  4  20H'  ;  I60'a  —  I'3. 

The  substances  I3OH,  I30'2,  and  I50'2  are  to  be  considered  as  loose 
compounds  of  iodine  with  hypoiodous  acid,  and  with  I0'2,  the  anion 
of  iodous  acid,  respectively.  They  result  by  the  very  rapid  establish¬ 
ment  of  an  equilibrium,  and  it  is  their  further  decomposition  into  I0'3 
or  I'3  which  determines  the  velocity  of  reaction. 

The  author  further  develops  a  theory  by  means  of  which  he  is  able 
to  calculate  the  constants  of  the  iodine-iodate  and  iodine-hypoiodite 
equilibria  from  the  velocities  of  reaction,  and  the  heats  of  reaction  of  the 
following  reactions  from  the  temperature  quotients :  L0'3  4  81'  4  3H20  = 
3T3  4  60H' ;  I2  4  OH'  =  I'  4 IOH.  The  calculated  and  experimental 
numbers  are  in  good  agreement. 

The  paper  concludes  with  a  theoretical  discussion  of  the  relations 
between  equations  B  and  C.  T.  S.  P. 

Re-investigation  of  the  Velocity  of  Sugar  Hydrolysis.  I. 
Martin  A.  Rosanoff,  R.  H.  Clark,  and  R.  L.  Sibley  ( J .  Amer. 
Chem.  Soc .,  1911,  33,  1911 — 1924). — Armstrong  and  Caldwell 
(Abstr.,  1904,  i,  1070)  made  measurements  of  the  velocity  of  hydrolysis 
of  sucrose  by  very  dilute  acids  which  indicated  that  the  reaction  was 
not  strictly  unimolecular  throughout,  but  that  in  the  earlier  stages 
the  velocity  coefficient  showed  a  regular  increase.  Meyer  (Abstr., 
1908,  ii,  265)  made  similar  determinations  in  which  the  velocity 
coefficient  showed  a  gradual  decrease.  The  solutions  used  in  such 
measurements  are  usually  prepared  by  adding  equal  amounts  of  acid 
to  equal  volumes  of  a  standard  sucrose  solution,  and  diluting  with 
water  to  a  multiple  of  the  original  volume.  The  solutions  thus 
obtained  are  equally  concentrated  with  respect  to  acid,  but  contain 
unequal  quantities  of  water  per  unit  volume.  As  the  effect  of  unequal 
quantities  of  water  on  the  catalytic  power  of  an  acid  is  not  known, 
measurements  have  been  made  with  three  pairs  of  solutions,  the 
concentrations  of  formic  acid  and  water  being  the  same  in  each  pair, 
but  the  sugar  in  one  solution  of  each  pair  being  partly  replaced  by  a 
sufficient  quantity  of  an  inert  substance,  such  as  dextrose,  mannitol, 
or  acetone  to  equalise  the  volumes.  The  two  velocity  coefficients  of 
each  pair  were  practically  identical  in  each  of  the  three  cases.  The 
results  show  that  the  constancy  of  the  velocity  of  sucrose  hydrolysis 
is  not  due  to  any  specific  effect  of  the  invert  sugar  which  gradually 
replaces  the  sucrose  in  an  ordinary  single  experiment,  and  that 
the  velocity  coefficient  is  independent  of  the  initial  concentration  of 
the  sucrose. 

It  is  shown  that  the  variations  in  both  Armstrong  and  Caldwell’s 
and  Meyer’s  results  were  due,  not  to  side-reactions  or  deviations 
from  the  mass  law,  but  to  slight  errors  in  the  assumed  values  of  the 
initial  rotation.  On  re-calculating  these  authors’  results  with  a 
correct  value  for  the  initial  rotation,  the  velocity  coefficient  is  constant, 
and  proves  that  the  hydrolysis  proceeds  in  accordance  with  the  mass 
law  as  a  strictly  unimolecular  reaction. 

Other  experiments  were  carried  out  which  show  that  in  a  sucrose 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  35 


solution  in  course  of  hydrolysis,  the  specific  rotation  of  lsevulose  is 
constant.  In  this  case  the  water  concentration  remains  practically 
constant,  but  in  aqueous  solutions  of  laevulose  used  in  studying  its 
rotatory  power,  the  water  concentrations  are  varied  together  with 
those  of  the  lsevulose  itself.  This  suggested  that  the  cause  of  the 
variation  of  the  specific  rotatory  power  of  lsevulose  may  lie  in  the 
varying  water-content  of  the  solutions  employed.  It  is  shown  that 
such  is  the  case,  and  that  when  the  concentration  of  the  water  is  kept 
constant,  the  specific  rotation  of  lsevulose  is  independent  of  its 
concentration.  E.  G. 

The  Limit  of  Diastatic  Hydrolysis  of  Starch.  Henri  van 
Laer  (Bull.  Soc.chim.  Belg.,  1911,25,  393 — 401.  Compare  Abstr.,  1 910, 
ii,  839  ;  1911,  ii,  28,  478). — A  further  critical  consideration  of  the 
difference  between  the  results  of  Brown  and  Glendinning  ( Trans.,  1902, 
81,  388)  and  V.  Henri  ( Lois  generales  de  V action  des  diastases ,  Paris) 
as  to  the  law  governing  the  hydrolysis  of  starch  by  diastase.  The 
conclusions  arrived  at,  after  further  experiments,  using  a  solution  of 
starch  filtered  through  collodion,  are  the  same  as  expressed  in  a  previous 
paper  (Abstr.,  1911,  ii,  28).  VV.  G. 

The  Development  of  the  Atomic  Theory.  VII.  The  Rival 
Claims  of  William  Higgins  and  John  Dalton.  Andrew  N. 
Meld  rum  (Mem.  Manchester  Phil.  Soc.,  1911,  55,  No.  22,  1 — 11. 
Compare  Abstr.,  1911,  ii,  708). — Historical. 

A  Structural  Theory  of  the  Chemical  Elements.  J.  W. 
Nicholson  (Phil.  Mag.,  1911,  [vi],  22,  864 — 889). — The  theory  put 
forward  assumes  that  the  elements  are  derived  from  certain  primary 
substances  or  “protyles,”  the  groupings  of  which  in  the  different 
elements  give  rise  to  systems  which  appear  to  throw  considerable  light 
on  the  mutual  relations  of  the  elements.  The  primary  elements, 
from  the  constituents  of  which  all  the  others  are  supposed  to  be 
constructed,  consist  of  single  rings  of  electrons  rotating  round  small 
nuclei  of  positive  electricity.  These  nuclei  are  small  compared  with 
the  electron,  and  represent  almost  the  entire  mass  of  the  atom.  Four 
such  primary  elements  are  supposed  to  exist,  but  only  three  are  actually 
made  use  of  in  the  synthesis  of  the  other  elements.  The  atoms  of  the 
four  “  protyles  ”  contain  respectively  two,  three,  four,  and  five  electrons 
which  rotate  round  a  positive  nucleus. 

If  in  a  neutral  atom  of  one  of  the  primary  elements  there  are 
n  electrons  with  a  charge,  e,  rotating  round  a  positive  nucleus  of 
radius  a,  the  inertia  will  be  proportional  to  n2e2ja.  If  the  positive 
electrical  nucleus  is  of  uniform  density,  its  volume  will  be  proportional 
to  ne,  and  from  this  it  follows  that  the  inertia  must  be  proportional 
to  w®.  On  the  further  assumption  that  the  hydrogen  atom  contains 
three  electrons,  then  by  taking  its  atomic  weight  as  1*008,  the 
atomic  weights  of  the  other  three  primary  forms  are  respectively  : 
coronium  (On),  0*5131  ;  nebulium  (Nu),  1*6277  ;  and  protofluorine 
(Pf),  2*3604.  The  three  primaries  actually  used  in  the  structural 
synthesis  are  hydrogen,  nebulium,  and  protofluorine,  and  it  is  shown 
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that  the  atomic  weight  values  calculated  for  the  various  elements  are 
in  remarkably  good  agreement  with  the  accepted  experimental  values. 
This  result  is  particularly  interesting  in  the  case  of  the  elements  of 
low  atomic  weight,  and  the  structure  of  these  may  be  indicated. 
Helium  (atomic  weight  =  3*99),  Nu  +  Pf  =  3*99  ;  glucinum  (9*10), 
3Pf  +  2H  =  9*097  ;  boron  (11*00),  2(Nu  +  Pf)  +  3H  =  11*00  ;  carbon 
(12*00),  2(Nu  +  Pf)  +  4H  =  12*008  ;  nitrogen  (14-01),  2(Nu  +  Pf)  +  6H 
=  14*02;  oxygen  (16*00),  3(Nu  +  Pf)  +  4H  =  15*996  ;  fluorine  (19*0), 
3(Nu 4  Pf)  +  7H  =  19*02  ;  neon  (20*21),  6(Pf  +  H)  =  20*21  ;  sodium 
(23*005),  4(Nu  +  PI)  +  7H  =  23*008  ;  magnesium  (24*3*2),  2H  + 
5(Nu  +  Pf)  +  Pf«  24*32;  argon  (39*88),  10(Nu  +  Pf)  =  39*88.  The 
atomic  weight  of  lithium  appears  to  be  somewhat  uncertain,  but  the 
value  accepted  for  the  time  being  =  6*94  is  very  approximately  repre¬ 
sented  by  3Nu  +  2H  =  6*90. 

In  the  case  of  the  elements  of  higher  atomic  weight,  the  same 
method  of  representation  can  be  carried  out  quite  readily,  but  these 
cases  obviously  do  not  furnish  such  a  satisfactory  test  of  the  author’s 
hypothesis  as  do  the  elements  of  low  atomic  weight. 

Special  consideration  is  devoted  to  the  inert  gases,  including  the 
radioactive  emanations,  and  it  is  shown  that  the  structural  hypothesis 
affords  a  plausible  explanation  of  some  of  the  radioactive  processes 
and  is  consistent  with  certain  spectroscopic  observations.  H.  M.  D. 

Chemical  Compounds  in  Space.  Pietro  Palladino  ( Riv .  Fis. 
Mat.  Sci.  Fat.  Pavia,  1911,  12,  No.  141,  Reprint  44  pp.). — The  ideas 
concerning  the  structure  of  substances  mentioned  previously  (Abstr., 
1909,  ii,  562),  which  are  based  on  the  theory  that  matter  is  uniform,  have 
been  developed  and  rendered  ns  ore  precise  in  a  paper  already  published 
{Mon.  Sci.,  1910,  489),  in  which  it  was  shown  that  the  forms  and  relative 
dimensions  of  the  combining  quantities  of  elements  can  be  calculated. 
In  the  present  paper  the  physical  and  chemical  properties  of  a  number 
of  elements  and  their  compounds  are  discussed  and  explained  by  means 
of  their  space  structure  deduced  in  this  way.  The  paper  is  illustrated 
by  a  large  number  of  diagrams  showing  the  structure  of  the  elements 
and  compounds  considered.  Asa  simple  instance  it  may  be  mentioned 
that  the  unit  combining  quantity  of  oxygen  is  regarded  as  composed  of 
five  tetrahedra,  which  may  be  arranged  in  the  “  open  ”  form  (two  solid 
edges  of  each  tetrahedron  in  contact)  or  in  the  “closed”  form  (two 
faces  of  each  tetrahedron  in  contact).  Ordinary  gaseous  oxygen,  02,  is 
regarded  as  composed  of  a  combination  of  a  “closed  ”  with  an  “open  ” 
form,  and  liquid  oxygen,  04,  as  consisting  of  a  combination  of  two 
“  open  ”  with  two  “  closed  ”  forms.  The  elements  discussed  are 
sulphur,  nitrogen,  phosphorus,  iron,  manganese,  and  their  compounds, 
and  an  explanation  of  optical  activity  in  certain  carbon  compounds 
is  also  given.  T.  A.  H. 

The  Periodic  System.  K.  Scheringa  ( Chem .  Weekblad,  1911, 
8,  868 — 869). — A  graphic  representation  of  the  periodic  system,  con¬ 
sidered  by  the  author  to  combine  the  advantages  of  the  usual  arrange¬ 
ment  and  those  of  the  atomic  volume  curve  having  as  ordinates 
the  logarithms  of  the  atomic  volumes,  as  suggested  by  Baur  (Abstr., 
1911,  ii,  480).  A.  J.  W. 
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Manometer.  Dan  Radulescu  ( Chem .  Zentr .,  1911,  82,  ii,  1505  ; 
from  Bui.  Soc.  Sti.  Bucuresti,  20,  288 — 289). — The  barometer  tube  is 
widened  above  into  a  bell-shxped  chamber,  and  is  closed  by  a  thin  glass 
slide.  The  apparatus  is  filled  by  dism  >unting  the  tube,  removing  the 
stopper,  pouring  in  warm  dry  mercury,  closing  one  end  of  the  T-piece 
attached  to  the  barometer  tube,  and  blowing  at  the  other  end  of 
the  T-piece  with  a  rubber  bellows  until  the  mercury  sinks  to  the 
required  level.  The  stopper  is  then  placed  in  position,  and  is  kept 
tight  by  the  mercury  remaining  in  the  bell  chamber.  T.  A.  H. 

Simplified  Arrangement  for  the  Admittance  of  Air  into 
Automatic  Delivery  Apparatus.  August  Schmidt  {Chem.  Zeit., 
1911,  35,  1300). — An  improved  stopcock  is  described  and  figured  for 
the  use  of  automatic  pipettes,  burettes,  and  similar  instruments. 

L.  DE  K. 


Automatic  Filling  Apparatus  for  a  Constant  Level  of 


Liquid.  Erik  Schirm  {Chem.  Zeit.,  1911,  35,  1333). — The  apparatus 
consists  of  a  large  bulb  having  a  long  stem;  at  the  top  of  the  bulb  is 
a  tap,  the  bore  of  which  may  be  placed  in  communication  with  a  side- 
tube  on  the  neck  of  the  bulb,  and  with  a  central  tube  reaching 
nearly  to  the  lower  end  of  the  stem.  When 


the  bulb  has  been  filled  with  liquid,  the 
tap  is  turned  so  as  to  place  the  central 
tube  in  connexion  with  the  side-tube  (and 
thus  with  the  open  air),  whilst  the  stem 
of  the  bulb  is  placed  in  the  flask,  basin,  or 
filter  into  which  the  liquid  is  to  be  delivered 
gradually.  W.  P.  S. 

A  New  Extraction  Apparatus. 
Fritz  Friedrichs  {Zeitsch.  anal.  Chem., 
1911,  50,  756). — The  apparatus  will  be 
readily  understood  from  the  annexed  figure. 
Ether  is  boiled  in  the  flask,  and  the  vapour 
escaping  through  the  wide  vapour  tube 
is  fully  condensed  in  the  screw-condenser, 
from  whence  it  is  carried  through  the 
funnel  tube  to  the  bottom  of  the  screw- 
cylinder.  From  there  it  ascends  in  minute 
drops  through  the  liquid  to  be  extracted. 
When  the  ether  layer  reaches  the  lower 
tube  the  excess  runs  back  into  the  flask, 
and  so  the  process  goes  on.  By  means 
of  the  stopcock  funnel  and  the  lower  stop¬ 
cock,  liquid  may  be  introduced  or  drawn 
off  without  interrupting  the  extraction 
process.  L.  de  K. 


Improved  Extractor.  C.  A.  Jacobson  {J.  Amer.  Chem.  Soc., 
1911,  33,  2051 — 2052). — Extraction  apparatus  is  described  which  acts 
on  the  well  known  continuous  percolation  principle.  It  consists  of  a 
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tube,  3|  feet  long  and  2  inches  wide,  the  lower  end  of  which  is  ground 
to  fit  into  an  adapter  containing  a  perforated  porcelain  plate  to 
support  the  material  to  be  extracted.  After  the  tube  and  the  adapter 
have  been  filled  with  the  substance,  they  are  placed  in  an  outer  tube, 
2^  inches  wide,  up  which  the  vapours  of  the  solvent  ascend  to  the 
condenser.  The  condensed  liquid  falls  into  the  inner  tube,  and  thus 
renders  the  extraction  continuous.  Three  glass  beads  are  fused  on  to 
the  exterior  of  the  adapter  in  order  to  enable  it  to  rest  in  the  outside 
tube,  and  afford  a  space  for  the  passage  of  the  vapour  from  the 
receiving  flask.  The  advantages  of  this  apparatus  are  its  simplicity, 
its  large  capacity,  and  the  facility  with  which  it  can  be  emptied  and 
refilled.  E.  G. 

A  Filtering  Apparatus  for  Low  Temperatures.  H.  J.  Prins 
( Chem .  Weekblad,  1911,  8,  874 — 875). — A  description,  with  figures,  of 
two  forms  of  a  readily  constructed  apparatus  for  the  separation  of 
solid  and  liquid  phases  at  low  temperatures.  A.  J.  W. 

Apparatus  for  Carrying  Out  Reactions  under  Exclusion  of 
Air.  J.  A.  Siemssen  {Chem.  Zeit.,  1911,  35,  1317). — Fused  into 
opposite  sides  of  the  neck  of  a  conical  flask  are  (1)  a  right-angled 
tube,  which  is  further  fused  on  to  a  separating  funnel ;  (2)  a  right- 
angled  tube  with  the  open  limb  pointing  vertically  upwards.  Fused 
into  the  hollow  ground  glass  stopper  of  the  flask,  and  opening  into  the 
flask,  are  two  tubes,  which,  by  appropriate  turning  of  the  stopper,  can 
be  connected  at  the  same  time  with  the  funnel  and  right-angled 
tube. 

The  apparatus  can  be  used  by  treating  substances  with  various 
gases  or  liquids  under  exclusion  of  air,  for  bromination,  acetylation, 
benzoylation,  etc.  T.  S.  P. 

Lecture  Experiment  on  Nascent  Hydrogen.  George  S. 
Forbes  ( J .  Amer.  Chem.  Soc.,  1911,  33,  1965 — 1966). — A  few  grams 
of  magnesium  ribbon  are  introduced  into  a  flask  containing  sulphuric 
acid  (15  c.c.  of  the  concentrated  acid  per  litre).  Dilute  solutions  of 
ferric  chloride  and  potassium  ferrieyanide  are  added  in  sufficient 
quantity  to  give  the  liquid  a  decided  colour.  On  shaking  the  flask 
for  a  short  time,  a  dark  blue  precipitate  appears.  To  show  that  this 
effect  is  not  produced,  except  in  the  presence  of  the  nascent  hydrogen, 
(a)  magnesium  is  added  to  a  dilute  neutral  solution  of  ferric  chloride 
and  potassium  ferrieyanide;  (i)  dilute  sulphuric  acid  and  magnesium 
sulphate  are  added  to  a  second  portion,  and  (c)  hydrogen  is  bubbled 
through  a  third  portion.  E.  G. 
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The  Hydrogen  Ion  Concentration  of  Sea-water.  Sven 
Palitzscel  ( Biochem .  Zeitsch.,  1911,  37,  116 — 130). — By  means  of 
Sorensen’s  indicator  method,  with  the  use  of  phenolphthalein  and 
a-naphtholphthalein,  the  concentration  of  the  hydrogen  ions  was 
determined  in  sea-water  taken  in  different  parts  of  the  North  Sea, 
Mediterranean,  and  Black  Sea  during  a  voyage  of  investigation. 
The  variations  (with  the  exception  of  certain  measurements  made 
with  water  from  the  Black  Sea)  lay  between  pH  —  7 ‘95  and 
Ph  =  8-35.  "  S.  B.  S. 

The  Iodine  Oxides  Ifi013  and  I10O19,  and  Iodine  Nitrate.  Hans 
Kappeler  ( Ber .,  1911,  44,  3496 — 3501). — The  author  has  prepared 
the  compounds  usually  denoted  as  I10O19  and  I6013,  according  to  the 
details  given  by  their  discoverers  (Millon,  J.  pr.  Chem.,  1845,  34, 
321  ;  Kammerer,  ibid.,  1861,  83,  65,  72),  and  finds  that  they  are 
identical  with  basic  iodine  iodate,  I204.  The  analysis  was  carried 
out  by  decomposing  them  with  water  into  iodine  and  iodic  acid,  and 
determining  the  ratio  of  the  iodine  to  the  iodic  acid. 

By  the  action  of  concentrated  nitric  acid  (D  =  1‘52)  on  finely 
powdered  iodine  at  the  ordinary  temperature,  a  voluminous,  yellow 
powder  is  produced,  which  can  be  collected  and  dried  on  a  porous 
plate.  It  rapidly  decomposes  on  exposure  to  light  or  moisture. 
Analysis  by  decomposition  with  water  and  estimation  of  the  free 
iodine  and  iodic  acid  showed  it  to  be  an  iodine  nitrate,  either  I(N03)3, 
or  10(N03)  ;  the  decision  between  these  two  formulae  could  not  be 
made. 

If  in  the  oxidation  of  iodine  or  in  the  reduction  of  iodic  acid,  water 
is  excluded  as  much  as  possible,  the  reaction  ceases  as  soon  as  the 
stage  IcjOg  is  reached,  and  salts  of  tervalent  iodine  are  produced ;  thus 
oxidation  of  iodine  (1)  with  ozone  gives  I(I03)3  (Fichter  and  Rohner, 
Abstr.,  1909,  ii,  991),  (2)  with  nitric  acid  gives  iodine  nitrate;  reduc¬ 
tion  of  iodic  acid  by  heating  with  concentrated  sulphuric  acid  gives  an 
iodine  sulphate  (I0)2S04,  JH20,  whilst  reduction  with  sulphur  dioxide 
gives  a  similar  sulphate  or  else  a  sulphite.  Exposure  of  the  iodine 
salts  of  volatile  or  deliquescent  acids  to  moist  air  brings  about 
slow  decomposition.  Hydrolysis  takes  place,  and  the  residual  oxide, 
I203,  or  the  hydroxide,  I(OH)3,  decomposes  into  hydriodic  acid  and 
iodic  acid,  or  into  iodine  and  iodic  acid:  15I(OH)3  =  5HI  +  10HIO3  + 
15H20  =  3I2  +  9HI03  +  18H20.  This  decomposition  takes  place  so 
slowly  with  the  sulphate,  nitrate,  and  sulphite  that  the  resulting  iodic 
acid  can  react,  to  some  extent,  with  part  of  the  undecomposed  salt, 
forming  insoluble  basic  iodine  iodate,  I204,  for  example,  according  to 
the  equation  :  (I0)2S04  +  2HI03  =  2(I0)I03  +  H2S04 ;  the  free  iodine 
volatilises.  With  iodine  acetate  (Sehiitzenberger,  Compt.  rend.,  1861, 
52,  135  ;  1862,  54,  1026)  and  the  iodine  iodate,  I409,  the  decomposi¬ 
tion  with  water  is  too  rapid  for  the  formation  of  the  basic  iodine 
iodate  to  take  place.  T.  S.  P. 
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Action  of  Hydrogen  Peroxide  on  Iodine  Compounds  Con¬ 
taining  Oxygen.  Victor  Auger  ( Compt .  rend.,  1911,  153, 
1005 — 1007.  Compare  Abstr.,  1911,  ii,  386  ;  Tanatar,  Abstr.,  1899, 
ii,  414  ;  Pechard,  ibid.,  ii,  477). — The  salt  Na2H3IOfi  is  very  slowly 
decomposed  by  hydrogen  peroxide  with  formation  of  sodium  iodate 
and  liberation  of  a  larger  amount  of  oxygen  than  corresponds  with 
the  equation,  this  being  due  to  catalytic  decomposition  of  the 
peroxide.  With  periodic  acid,  the  results  vary  eon.-dderably  according 
to  conditions.  In  dilute  solutions  the  acid  is  rapidly  and  completely 
reduced  to  iodic  acid,  only  a  trace  of  iodine  being  liberated,  whilst  in 
concentrated  solutions  the  reaction  is  incomplete  and  much  iodine  is 
formed.  Cold  solutions  of  hydrogen  peroxide  slowly  decompose  iodic 
acid  in  solutions  containing  less  than  0*6%,  iodine  being  set  free.  If 
the  concentration  of  acid  exceeds  0*8%,  however,  the  solution  remains 
colourless,  owing  to  the  fact  that  the  reaction  I2  +  5H202  =  2HI03  + 
4 H20  proceeds  more  rapidly  than  the  reaction  2  HI03  +  5  H202  =  I2  + 
6H20  +  502.  W.  O.  W. 

Production  of  Solid  Oxygen  by  the  Evaporation  of  the 
Liquid.  Sir  James  Dewar  (Proc.  Roy.  Soc.,  1911,  85,  A,  589 — 597). — 
By  the  use  of  charcoal  as  a  gaseous  condensing  agent  at  low  temperatures, 
combined  with  the  employment  of  suitable  vacuum  vessels,  the  change 
from  liquid  oxygen  into  the  solid  can  be  easily  effected.  Pure  liquid 
oxygen,  contained  in  a  properly  isolated  vessel,  is  subjected  to  the 
exhaust  produced  by  a  quantity  of  charcoal  kept  at  about  the 
temperature  of  boiling  oxygen ;  the  pressure  is  thereby  lowered 
sufficiently  to  produce  solidification  to  a  transparent  jelly. 

The  pressure  at  which  solidification  took  place  was  determined  by 
connecting  a  McLeod  gauge  to  the  vessel  containing  the  solid  oxygen, 
and  from  the  results  obtained  and  the  application  of  the  Kankine  or 
Willard  Gibbs  vapour-tension  equation,  the  melting  point  is  calculated 
to  be  53 — 55°  abs.  at  a  vapour  pressure  of  1*12  mm.  Actual  measure¬ 
ment  with  a  hydrogen  gas  thermometer  gave  the  value  54°  abs. 
(compare  Onnes  and  Crommelin,  Abstr.,  1911,  ii,  854).  T.  S.  P. 

The  Formation  of  Ozone.  Anton  Kailan  ( Zeitsch .  Elektrochem., 
1911,  17,  966 — 967). — In  the  residues  obtained  in  the  fractionation  of 
a  gas  containing  a  very  high  percentage  of  ozone,  Harries  found  that 
there  was  a  discrepancy  between  the  iodometric  and  gravimetric 
estimations  of  the  ozone,  and  came  to  the  conclusion  that  this  was 
caused  by  the  presence  of  a  constituent  04  (compare  ibid.,  17,  629). 
The  author  points  that  if  the  molecule  04  contains  two  available  oxygen 
fitoms  (04  =  02  +  O  +  O),  as  assumed  by  Harries,  both  the  iodometric 
and  gravimetric  estimations  will  give  the  same  result  for  a  mixture 
of  03  and  04,  so  that  the  observations  of  Harries  cannot  be  used  in 
support  of  the  existence  of  the  molecule  04 ;  they  must  be  due  to  some, 
as  yet,  unknown  cause.  T.  S.  P. 

The  System  Sulphur.  Andreas  Smits  and  H.  L.  de  Leeuw 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  461  —  468.  Compare 
Abstr.,  1910,  ii,  400). — An  account  is  given  of  experiments  to  deter- 
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mine  the  influence  of  the  percentage  of  S/x  present  on  :  (a)  the  transition 
point  of  monoclinic  to  rhombic  sulphur ;  (6)  the  freezing  point  of 
sulphur,  with  the  formation  of  the  monoclinic  modification.  The  tran¬ 
sition  point  may  be  lowered  as  much  as  10°,  end  in  some  cases  freezing- 
point  temperatures  as  low  as  108°  were  obtained,  care  being  taken  to 
avoid  supercooling. 

The  apparent  separation  of  liquid  sulphur  into  two  phases  is  brought 
about  by  the  differences  in  temperature  which  arise  in  a  column  of  the 
liquid,  owing  to  the  bad  conduction  of  heat.  In  reality  there  is  no 
formation  of  two  phases,  the  differences  in  colour  being  accounted  for 
by  the  differences  in  temperature.  T.  S.  P. 

The  Electrolytic  Preparation  of  Persulphates.  A.  Blumer 
[Zeitsch.  Elektrochem.,  1911,  17,  965 — 966). — A  platinum  wire  anode 
is  described,  which  is  held  together  by  a  glass  frame  of  such  shape  that 
it  forms  a  cage  round  the  porous  cell  containing  the  catholyte  ;  the 
frame  fits  into  a  glass  cylinder  containing  the  anolyte.  The  whole 
apparatus  is  cooled  by  surrounding  it  with  a  jacket  through  which 
water  flows  continuously.  The  anode  had  a  total  length  of  96  cm.,  the 
wire  being  0‘15  mm.  in  diameter,  and  current  densities  of  2‘5 — 4‘9 
amperes  per  sq.  cm.  could  be  used,  without  the  temperature  of  the 
anolyte  rising  above  28 — 29°  (compare  Levi,  Abstr.,  1903,  ii,  474). 
Lead  cathodes  did  not  give  satisfactory  results,  but  with  nickel 
cathodes,  keeping  the  electrolyte  strongly  acid  by  addition  of  sulphuric 
acid  from  time  to  time,  yields  of  persulphate  varying  from  51 — 81% 
were  obtained  without  a  diaphragm,  and  95 — 97|%  yields  with  a 
diaphragm.  (The  particular  persulphate  obtained  is  not  stated; 
presumably  it  was  ammonium  persulphate.) 

The  claims  of  the  Ger.  Pat.  205067 — 8  (Abstr.,  1909,  ii,  312)  with 
respect  to  the  effect  of  the  addition  of  ferrocyanides  on  the  yield  of 
ammonium  persulphate  were  verified,  yields  as  high  as  93’5%  being 
obtained.  The  addition  of  aluminium  sulphate  did  not  give  such  good 
results  (50 — 62%  yield) ;  with  cobalt  sulphate  a  60%  yield  was 
obtained.  T.  S.  P. 

The  Oxidation  of  Nitrogen  by  the  Electric  Discharge  in 
the  Presence  of  Ozone.  Yiktor  Ehrlich  and  Franz  Buss 
( Monatsh .,  1911,  32,  917 — 996). — By  the  action  of  the  silent  electric 
discharge  on  still  mixtures  of  nitrogen  and  oxygen,  the  authors  have 
been  able  to  obtain  high  percentage  oxidation  of  the  nitrogen,  in 
accordance  with  the  following  table  : 

Original  %  (vol.)  of  oxygen  in  the 

mixture .  *5  20-8  50  75  91 '5% 

Maximum  %  (vol.)  of  nitric  oxide,  in 

terms  of  tlie  final  volume  of  gas  .  0"2  41  13-2  18-0  21% 

The  high  percentage  of  nitric  oxide  thus  obtained  is  not  due  to  an 
equilibrium  attained  under  the  influence  of  the  electrical  discharge, 
but  to  a  coupling  of  electrical  and  chemical  processes.  Ozone  in  excess 
oxidises  the  nitric  oxide  formed  to  nitrogen  pentoxide,  thus  causing  the 
further  formation  of  nitric  oxide.  The  formation  of  nitric  oxide  is  one 
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of  zero  order,  and  takes  place  so  long  as  ozone  is  in  excess ;  when  all 
the  ozone  has  been  used  up,  further  discharge  decomposes  the  nitrogen 
pentoxide  with  the  formation  of  nitrogen  tetroxide.  This  then  further 
decomposes  almost  completely,  giving  a  new  equilibrium  which  is  con¬ 
ditioned  by  the  nitric  oxide  equilibrium  under  the  conditions  of  experi¬ 
ment,  and  by  the  velocity  of  formation  of  ozone. 

The  available  ozone  increases  with  increasing  concentrations  of 
oxygen  in  the  initial  mixture,  and  consequently  also  the  maximum 
amount  of  nitric  oxide  formed,  until  all  the  nitrogen  has  been  oxidised. 
Above  this  limiting  concentration  a  stationary  condition  is  attained, 
which  is  dependent  on  the  ozone  and  nitrogen  pentoxide. 

Under  given  electrical  conditions  the  velocity  of  formation  of  nitric 
oxide  is  independent,  within  wide  limits,  of  the  composition  of 
the  initial  mixture,  whereas  the  velocity  of  ozone  formation  increases 
with  the  oxygen  content  of  the  original  mixture.  However,  when  the 
gaseous  mixtures  are  poor  in  nitrogen,  there  is  some  retardation  in  the 
velocity,  probably  because  of  diminished  conductivity. 

Variation  in  the  electrical  conditions  for  a  given  mixture  lias 
no  effect  on  the  course  of  reaction,  since  the  velocities  of  formation 
of  nitric  oxide  and  ozone  are  affected  in  the  same  direction  ;  there  are, 
however,  effects  on  the  relative  velocities  of  these  reactions,  so  that  the 
maximum  amount  of  nitric  oxide  formed  is  altered.  For  example, 
increase  in  the  electrical  energy,  or  diminished  gas  pressure,  gives 
lower  values  for  the  maximum  amount  of  nitric  oxide  produced. 

The  increased  velocity  of  decomposition  of  ozone,  caused  by  the 
presence  of  nitrogen  pentoxide,  is  independent  of  the  concentration  of 
the  ozone  within  certain  limits.  T.  S.  P. 

Thiophosphates  and  Thiophosphites.  Fkitz  Ephraim  and 
Rebecca  Stein  ( Ber .,  1911,  44,  3405 — 3413.  Compare  Glatzel, 
Abstr.,  1905,  ii,  318). — In  aqueous  solution  the  tetrathiophosphates 
are  subject  to  a  kind  of  hydrolysis  whereby  the  sulphur  is  either  com¬ 
pletely  or  partly  replaced  by  oxygen.  It  is  probable  that  sodium 
tetrathiophosphate,  for  example,  gives  rise  to  the  equilibrium  : 
2Na3PS4  ^  3Na2S  +  P2S6,  and  that  the  phosphorus  pentasulphide  then 
undergoes  decomposition  with  evolution  of  hydrogen  sulphide,  whereby 
the  equilibrium  is  disturbed.  A  consideration  of  this  equilibrium 
equation  shows  that  the  tetrathiophosphates  would  probably  exist  in 
the  presence  of  excess  of  the  alkali  sulphide,  and  the  authors  have 
succeeded  in  preparing  a  number  of  such  salts  by  the  interaction  of 
phosphorus  pentasulphide  and  excess  of  alkali  sulphide.  When  tetra- 
phosphorus  trisulphide  or  heptasulphide  is  used  in  place  of  the 
pentasulphide,  the  thiophosphites  are  formed. 

Potassium  tetrathiophosphate ,  K3PS4,H20,  is  prepared  by  heating  an 
intimate  mixture  of  100  grams  of  crystallised  potassium  sulphide  and 
7'5  grams  of  phosphorus  pentasulphide  until  the  former  compound 
melts  in  its  water  of  crystallisation.  Before  fusion  is  complete,  30  c.c. 
of  water  are  added,  and  after  the  whole  mass  has  become  liquid  it  is 
filtered  through  a  hot  water  funnel.  On  cooling,  the  filtrate  deposits 
microscopic  crystals  of  the  required  salt,  in  the  form  of  quadratic  rods. 
The  yield  is  only  0f4  gram,  the  main  quantity  of  the  salt  remaining 
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in  solution,  from  which  it  is  impossible  to  obtain  it  free  from  potassium 
sulphide.  The  crystals  are  fairly  stable  in  the  air,  and  can  be  pre¬ 
served  unchanged  for  weeks  over  concentrated  sulphuric  acid,  except 
for  gradual  loss  of  water  of  crystallisation  ;  they  undergo  dehydration 
at  90°. 

The  preparation  of  other  thiophosphates  is  similar  in  principle 
to  that  of  the  potassium  salt.  Ammonium  tetrathiophosphate, 

(NH4)3PS4, 

forms  thin,  rhombic  leaflets,  or  else  thick  prismR,  which  can  be  dried 
in  the  air  without  loss  of  ammonia.  The  yield  is  better  than  that  ob¬ 
tained  with  the  potassium  salt.  Barium  tetrathiophosphate,  Ba3(PS4)2,aq., 
forms  microscopic  needles,  as  also  does  strontium  trithiophosphate, 
Sr3H0(PSsO)4,aq. ;  the  sulphur  content  of  the  latter  compound  varies 
with  small  changes  in  the  conditions,  in  one  case  a  compound  of  the 
composition  SrgH6(PSs.5O0.5)4  being  obtained.  Calcium  and  aluminium 
thiophosphates  could  not  be  prepared. 

The  thiophosphites  are  prepared  similarly  to  the  thiophosphates, 
as  indicated  above ;  phosphorus  hydrides  are,  however,  evolved  to  some 
extent,  showing  that  the  reaction  is  not  purely  one  of  addition  of  the 
components.  Sodium  trithiophosphite ,  Na3PS3,aq.,  forms  rectangular 
plates,  which  are  very  soluble  in  water  ;  the  crystals  are  stable  in  dry 
air  and  do  not  lose  their  glance.  Barium  trithiophosphite ,  Ba3(PS3)2,aq., 
forms  white,  microscopic,  rhombic  prisms,  whilst  hurium  oxythio- 
phosphite,  Ba3(PS5/601/6)2,8H20,  forms  microscopic,  flat  crystals. 

T.  S.  P. 

Arsenic  Tri-iodide.  Erw.  Eichter  ( Chem .  Zentr.,  1911,  82,  ii, 
935;  from  Apoth.  Zeit .,  26,  728 — 730,  742 — 743). — The  product 
obtained  by  keeping  a  mixture  of  arsenious  acid  (10  grams)  with 
iodine  (5  grams)  is  extracted  with  carbon  disulphide  and  the  solvent 
allowed  to  evaporate,  when  garnet-to  scarlet-red,  hexagonal  crystals  of 
arsenic  tri-iodide  separate,  and  may  be  dried  at  50 — 70°.  This  leaves 
8 — 9%  of  residue  when  treated  with  water,  and  rather  more  when 
water  containing  alcohol  is  used.  A  1%  solution  in  water,  or  in  water 
containing  5 — 10%  of  alcohol,  is  stable.  The  product  may  be  assayed 
by  titration  first  with  JV/  10-potassium  hydroxide  and  then  with  Nj  10- 
iodine.  Commercial  preparations  should  contain  97%  of  real  iodide. 

T.  A.  H. 

Properties  and  Preparation  of  Boron.  Ezechiel  Weintraub 
(J.  Ind.  Eng.  Chem.,  1911,  3,  299 — 301). — A  description  of  the  pro¬ 
perties  of  boron  when  isolated  in  the  pure  fused  condition,  an  account 
of  the  methods  used  in  its  preparation,  with  a  discussion  on  the  agree¬ 
ment  of  these  properties  with  its  position  in  the  periodic  classification 
and  the  possibilities  of  its  future  industrial  employment. 

Boron  has  a  curved  conchoidal  fracture,  is  very  hard,  scratching  all 
known  substances  except  diamond  ;  the  surface  is  very  shiny,  black, 
and  takes  a  beautiful  polish,  but  as  at  present  prepared  it  lacks  tough¬ 
ness.  The  m.  p.  lies  between  2000  and  2500°,  and  it  is  somewhat  volatile, 
exhibiting  an  appreciable  vapour-tension  at  1200°. 

The  electrical  properties  are  entirely  unexpected,  when  cold  boron  is 
a  very  poor  conductor  its  specific  resistance  being  about  1012  times 
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that  of  copper  ;  this  resistance  drops  as  the  temperature  rises,  and 
between  room  temperature  and  about  400°  this  drop  is  in  the  approxi¬ 
mate  ratio  of  2  x  106  to  1.  Its  behaviour  is  more  like  that  of  a 
spark  gap  or  arc  than  that  of  a  solid  conductor,  there  existing  a  “  break 
down  ”  voltage  in  the  case  of  boron  as  in  that  of  an  air  gap  ;  this 
relationship  between  temperature  and  resistance  has  been  studied  up 
to  red  heat. 

Two  methods  of  preparation  are  employed  :  in  the  first  boric 
anhydride  is  reduced  by  means  of  magnesium,  and  the  impure  boron 
so  obtained  then  heated  to  almost  its  melting  point,  when  magnesium 
and  nitrogen  volatilise  in  the  elemental  form,  and  oxygen  is  eliminated 
as  boric  anhydride. 

The  second  method  is  based  on  the  decomposition  of  boron  chloride 
by  hydrogen  at  a  red  heat,  and  is  carried  out  in  two  ways  :  (a)  in  an 
arc  discharge  taking  place  between  two  boron  or  (water-cooled)  copper 
electrodes  iu  an  atmosphere  of  boron  chloride  and  hydrogen  ;  ( b )  by 
deposition  on  a  hot  graphite  tube  heated  by  a  current  passing  through 
it,  when,  if  the  conditions  are  properly  adjusted,  there  is  practically  no 
combination  between  the  graphite  and  boron. 

Boron  chloride  is  best  obtained  by  passing  chlorine  over  boron 
carbide,  which  may  be  prepared  in  the  electric  furnace  from  boric 
anhydride  and  carbon.  F.  M.  G.  M. 

Silicon  Hydride  at  Low  Temperatures.  Karol  Adwentowski 
and  Edward  Drozdowski  {Bull.  Acad.  Sci.  Cracow,  1911,  A,  330 — 344). 
— Pure  silicon  hydride  can  only  be  obtained  after  repeated  fractionation 
of  the  gas  prepared  either  by  the  method  of  Friedel  and  Ladenburg 
{Annalen,  1867,  143,  123)  or  that  of  Moissan  and  Smiles  (Abstr.,  1902, 
ii,  318).  By  the  latter  method  (the  action  of  concentrated  hydrochloric 
acid  on  magnesium  silicide),  liquid  as  well  as  gaseous  fractions  were 
obtained ;  the  liquid  was  not  a  pure  substance,  but  probably  a  mixture 
of  several  silicon  hydrides. 

The  pure  gas  is  spontaneously  inflammable  in  open  vessels  where  the 
surface  in  contact  with  the  air  is  large ;  the  inflammability  is  not  due 
to  the  presence  of  impurity.  One  litre  at  0°  and  760  mm.  weighs 
l-4538  grams.  The  critical  temperature  is  —3-5°,  the  critical  pressure 
47-8  atmospheres,  and  the  boiling  point  -  116°/740  mm.  E.  F.  A. 

The  Melting  of  Carbon  by  means  of  the  Joule  Effect. 
M.  La  Rosa  {Ann.  Physik,  1911,  [iv],  36,  841 — 847.*  Compare 
Abstr.,  1909,  ii,  399,  and  Ann.  Physik,  1911,  [iv],  34,  95). — The 
changes  observed  by  Watts  and  Mendenhall  (Abstr.,  1911,  ii,  881) 
in  carbon  rods  subjected  to  a  strong  current  are  considered  to  be 
mainly  due  to  impurities  in  the  carbon.  When  rods,  purified  by 
heating  for  some  hours  in  a  current  of  chlorine,  are  employed, 
deformation  is  not  observed  until  much  higher  temperatures  are 
reached.  In  opposition  to  Watts  and  Mendenhall,  the  author  main¬ 
tains  that  the  structural  changes  found  in  carbon  after  the  passage  of 
a  strong  current  can  only  be  accounted  for  satisfactorily  on  the 
assumption  that  a  partial  liquefaction  takes  place.  H.  M.  D. 

*  and  Nuovo  Cim.,  1911,  [vi],  2,  ii,  418 — 424. 
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The  Deposition  of  Carbon  in  the  Form  of  Diamond. 

Werner  von  Bolton  ( Zeitsch .  Elektrochem.,  1911,  17,  971 — 97*2). — 
In  1910  the  author  found  that  hydrocarbons  are  decomposed  by 
amalgams,  for  example,  by  sodium  amalgam,  with  deposition  of 
carbon,  which  is  amorphous  for  the  most  part,  but  contains  some 
crystalline  particles  which  are  probably  diamonds.  The  amount  of 
these  crystals  obtained  hitherto  has  been  too  small  for  analysis,  and 
the  author  has  endeavoured  to  increase  the  quantity  as  follows  :  a  14% 
sodium  amalgam  was  put  in  a  test-tube  and  covered  with  a  dilute 
solution  of  sodium  silicate  containing  very  fine  diamond  dust  in 
suspension.  The  test-tube  was  heated  at  100°  for  four  weeks,  moist 
coal  gas  being  passed  continually  over  the  surface  of  the  amalgam 
by  means  of  a  tube  passing  through  the  sodium  silicate  solution.  The 
diamond  dust  used  showed  a  few  crystalline  particles  under  a  mag¬ 
nification  of  68,  but  after  the  end  of  the  experiment  the  number  of 
such  particles  had  greatly  increased.  These  particles  had  the  properties 
of  diamonds,  disappearing  completely  on  heating  in  a  current  of  oxygen 
and  dissolving  in  fused  sodium  carbonate ;  their  amount  (less  than 
1  mg.)  was,  however,  too  small  for  analysis.  The  results  show  that 
the  crystalline  particles  in  the  diamond  dust  act  as  nuclei  for  the 
deposition  of  carbon  in  the  form  of  diamond  from  the  hydrocarbons  in 
the  coal  gas.  T.  S.  P. 

The  Formation  of  Carbamide  by  HeatiDg  Ammonium 
Carbamate.  Fritz  Fichter  and  Bernhard  Becker  ( Btr .,  1911, 
44,  3473 — 3480). — A  systematic  investigation  of  the  dehydration  of 
ammonium  carbamate  to  carbamide  (compare  Basaroff,  this  Journ., 
1868,  21,  194,  and  Bourgeois,  Abstr.,  1898,  i,  564). 

Ammonium  carbamate  was  prepared  by  the  interaction  of  gaseous 
ammonia  and  carbon  dioxide  in  a  wide  glass  tube  enclosing  a  water- 
cooled  narrower  tube  ;  the  salt  deposited  on  the  latter  in  hard  crusts. 
The  results  of  earlier  workers  appear  to  have  been  vitiated  by  the 
presence  of  traces  of  alcohol  introduced  by  the  method  of  preparation 
involving  the  use  of  this  liquid. 

For  the  experiments,  the  substance  was  enclosed  in  a  small  steel 
bomb  lined  with  tin  ;  after  heating,  the  bomb  was  re-opened  and  the 
yield  of  carbamide  estimated.  The  results  of  a  series  of  tests  show 
that  under  otherwise  similar  conditions  the  yield  of  carbamide  rises 
rapidly  from  115°  to  135°,  and  then  slowly  falls  again.  Experiments 
performed  at  135°  indicate  that  the  yield  is  improved  considerably  by 
a  closer  packing  of  the  substance  ;  under  these  optimum  conditions 
40%  of  the  carbamate  is  converted  into  carbamide  in  the  course  of 
four  days,  whilst  the  final  yield  is  approached  even  at  the  end  of 
twenty-four  hours. 

The  investigation  indicates  that  it  is  the  unvaporised  ammonium 
carbamate  which  undergoes  dehydration  to  carbamide,  the  diminution 
in  the  yield  above  135°  being  due  to  the  larger  proportion  vaporised. 
A  calculation  elicits  the  fact  that  at  135°,  whatever  the  amount  of 
carbamate  takeD,  an  approximately  constant  percentage  (42%)  of 
the  unvaporised  portion  is  converted  into  carbamide.  The  change 
is  an  equilibrium  one,  and  a  final  mixture  of  the  same  composition 
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is  reached  whether,  for  example,  one  starts  with  ammonium  carbamate 
or  with  a  corresponding  amount  of  an  equimolecular  mixture  of 
carbamide  and  water. 

Ammonium  carbonate  and  hydrogen  carbonate  likewise  give  an 
incomplete  change  into  carbamide,  the  results  indicating  that,  of  the 
compounds  of  ammonia  and  carbon  dioxide,  only  ammonium  carbamate 
is  stable  under  pressure  at  135°.  D.  F.  T. 

The  Gaseous  Condensable  Compound,  Explosive  at  Low 
Temperatures,  Produced  from  Carbon  Disulphide  Vapour  by 
the  Action  of  the  Silent  Electric  Discharge.  II.  Sir  James 
Dewar  and  Humphrey  O.  Jones  ( Proc .  Iioy.  Hoc.,  1911,  85,  A, 
574 — 588). — The  explosive  properties  of  the  product  previously 
described  (now  called  the  “ozoniser  product")  (Abstr.,  1910,  ii,  408) 
are  not  due  to  the  presence  of  impurities  in  the  carbon  disulphide 
used.  The  ozoniser  product  is  formed  whether  the  ozonisor  is  cooled 
to  -  80°  or  heated  to  220°,  but  the  quantity  obtained  is  less  than 
under  the  ordinary  conditions  of  temperature.  No  difference  in  its 
behaviour  has  been  traced  to  variations  in  the  amount  of  carbon 
disulphide  condensed  with  it. 

The  interposition  of  a  cotton-wool  filter  between  the  ozoniser  and 
the  condenser  for  collecting  the  ozonised  product  diminishes  the 
intensity  of  the  phenomena  observed  in  the  condenser  to  a  very  con¬ 
siderable  extent,  and  at  the  same  time  increases  the  rate  at  which 
brown  solid  is  deposited  in  the  ozoniser  and  leading  tubes.  At  —210° 
the  ozoniser  product  collected  is  perfectly  white  at  first,  but  even  at  this 
temperature  it  becomes  brown  after  about  fifteen  minutes.  Examina¬ 
tion  of  the  gas  after  it  left  the  ozoniser  by  means  of  a  beam  of  light 
did  not  reveal  the  presence  of  solid  particles,  indicating  that  the 
transformation  into  the  brown  solid  takes  place  only  in  contact  with 
solid  surfaces.  The  spectrum  of  the  flash  produced  during  the  trans¬ 
formation  showed  the  presence  of  sulphur  bands  (wave-lengths 
384 — 392),  hydrocarbon  bands,  especially  that  of  wave-length 
436 — 443,  the  cyanogen  line  (3885),  and  various  other  bands.  Tnere 
is  practically  no  electric  effect,  even  with  the  brightest  flashes,  during 
the  transformation. 

By  the  passage  of  the  ozoniser  product  through  a  U-tube  at  —  120° 
and  then  into  one  at  —  185°,  it  was  found  possible  to  separate  it  into 
two  parts.  A  white,  crystalline  deposit  collects  at  -  120°,  which  does 
not  melt  until  the  temperature  has  risen  almost  to  0°  ;  the  substance 
which  gives  rise  to  the  brown  solid  is  not  condensed  at  -  120°,  but  is 
collected  at  -  185°. 

The  ozoniser  product  is  absorbed,  destroyed,  or  caused  to  polymerise 
by  cocoanut  charcoal,  either  at  -  78°,  or  at  250°,  or  at  the  ordinary 
temperature.  When  passed  over  finely  shredded  rubber  some  of  the 
carbon  disulphide  is  removed  from  the  gas. 

The  brown  solid  product,  and  also  the  material  deposited  in  the 
ozoniser,  after  removal  of  free  sulphur  had  a  composition  agreeing 
approximately  with  the  formula  CS. 

The  ozoniser  product  is  destroyed  by  finely-divided  platinum, 
nickel,  or  silver  ;  ferric  oxide  (not  ignited),  yellow  mercuric  oxide, 


INORGANIC  CHEMISTRY. 


ii.  47 


silver  oxide,  and  barium  peroxide  react  with  it,  giving  sulphides. 
Solid  potassium  hydroxide,  silver  nitrate,  lead  acetate,  and  sodium 
peroxide  have  little  or  no  action.  Nitric  acid  and  concentrated 
sulphuric  acid  bring  about  decomposition. 

Mixture  of  carbon  disulphide  vapour  with  hydrogen,  nitrogen, 
ether,  methyl  iodide,  or  chloroform  has  no  effect  on  the  phenomena 
observed.  The  vapours  of  thiocarbonyl  chloride,  ethyl  thiocarbonate, 
ethyl  dithiocarbonate,  ethyl  trithiocarbonate,  and  thiophen  do  not  give 
rise  to  carbon  monosulphide. 

Comparison  of  the  properties  of  the  brown  substance  produced  as 
above  and  the  polymeric  form  of  carbon  monosulphide  obtained  from 
thiocarbonyl  chloride  (Abstr.,  1910,  ii,  408)  shows  that  they  possibly 
differ  in  degree  of  polymerisation.  The  product  obtained  by  Sidot 
(this  Journ.,  1875,  28,  1236)  is  also  a  polymeric  form  of  carbon 
monosulphide. 

The  specific  heat  between  15°  and  -  185°  of  the  polymeric  form  of 
carbon  monosulphide  obtained  from  thiocarbonyl  chloride  is  0T27,  the 
molecular  heat  being  5'59,  as  compared  with  the  calculated  value 
5  556.  The  heat  of  combustion  is  178,050  cals.,  and  the  heat  of 
formation  —  10,000  cals.  T.  S.  P. 

Ratios  of  the  Rare  Gases  to  One  Another  and  to  Nitrogen 
in  Mine  Gases.  Charles  Moureu  and  Adolphe  Lepape  ( Cornpt . 
rend.,  1911,  153,  1043—1045.  Compare  Abstr.,  1911,  ii,  808,  1087, 
1134). — The  results  of  new  analyses  are  given.  The  ratios  of  the 
rare  gases  to  one  another  confirm  the  conclusions  set  forth  in  previous 
communications.  There  is  evidence  that  coal  exerts  a  selective  action 
towards  the  heavier  rare  gases,  thus  tending  to  reduce  slightly  below 
normal  the  ratio  between  argon  and  the  other  gases  in  mixtures 
occurring  in  coal  mines.  W.  O.  W. 

The  Thermal  Analysis  of  Binary  Mixtures  of  Chlorides  of 
Elements  of  the  Same  Valency.  Carlo  Sandonnini  ( Atti  R. 
Accad.  Lincei,  1911,  [v],  20,  ii,  503 — 510). — The  binary  mixtures  of 
chlorides  which  have  been  studied  by  means  of  thermal  analysis  are 
examined  in  the  light  of  the  rules  given  by  Tammann  for  metallic 
alloys  (Abstr.,  1906,  ii,  346;  1907,  ii,  857)  and  by  Herrmann  for 
salts  (Abstr.,  1911,  ii,  801),  and  the  results  confirm  the  latter’s 
conclusions.  Of  the  univalent  metals,  a  close  similarity  occurs 
between  potassium,  rubidium,  and  thallous  chlorides,  whilst  lithium, 
sodium,  cuprous,  and  silver  chlorides  also  form  a  group.  The  bivalent 
metals  are  also  compared,  the  three  sub-groups  being  calcium,  strontium, 
and  barium  chlorides;  cadmium  and  mercuric  chlorides;  and  stannous, 
lead,  and  manganous  chlorides.  C.  H.  D. 

A  Remarkable  Case  of  Isopolymorphism  with  Salts  of 
the  Alkali  Metals.  Frans  M.  Jaeger  ( Proo .  K.  Akad.  Wetensch. 
Amsterdam,  1911,  14,  35£ — 369). — The  author  points  out  that  the 
conclusions  drawn  by  Tutton  from  his  researches  on  the  sulphates, 
selenates,  double  sulphates,  and  double  selenates  of  the  alkali  metals 
are  too  general,  since  they  are  not  supported  by  the  results  obtained 
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with  other  salts  of  these  metals.  As  a  further  contribution  to  the 
subject,  the  full  crystallographic  data  for  various  acid  trichloro- 
acetates  are  given  ;  these  have  the  general  formula 
CC13*C02M,CCVC02H, 

where  M  represents  a  univalent  metal,  and  a  comparison  of  them 
is  given  in  the  following  table  : 

Molec. 

Salt.  Habit.  Dls-20.  vol.  Axial  ratio. 


Potassium 

Ammonium 

Rubidium 

Caesium 

Thallium 
Thallium  * 


Tetragonal-trapezohedric  2 '005 
„  „  P775 

Monoclinic-prismatic  ...  2'150 

Monoclinic-prismatic  I2140 
(pseudo-tetragonal)  )  ° 

Tetragonal-trapezohedric  2-822 
Monoclinic-prismatic  ...  3 '923 


182-04  a  :c=  1:07808 
193'80  a:c=  1  :  0*7078 
191-21  a  :  ft  :  c  =  1*4649  : 1  :  3-1596 


914-ts  fa:b  :c=z  1-0434  :  1  : 0  9706  \ 
18\«  :  ft  :  c  =  0'9968  : 1  :  0-2538/ 
187-74  a:c  =  l:0-7672 
203  16  a  :  ft  :  c  — 1-5515  : 1  : 3  "3007 


*  Acid  thallium  tribromoacetatc,  CBr3*C02Tl,CBr3*C02H. 


The  acid  trichloroacetates  of  the  alkali  metals  thus  give  an 
isopolymorphous  series  ;  in  all  probability  it  is  an  isotetramorphous 
series  with  three  monoclinic  and  one  tetragonal-trapezohedric 
modification. 

The  thallium  and  ammonium  salts  probably  give  a  continuous  series 
of  mixed  crystals  ;  they  are  undoubtedly  isomorphous.  From  mixtures 
of  potassium  and  rubidium  salts  the  first  fractions  are  crystals 
analogous  to  those  of  the  rubidium  salt,  whilst  the  last  fractions 
contain  both  monoclinic  and  tetragonal  double  pyramids.  Mixed 
crystals  of  the  potassium  and  caesium  salts  exhibit  the  form  of  the 
rubidium  salt.  The  potassium  and  ammonium  salts  give  mixed 
crystals  possessing  solely  the  tetragonal- bi pyramidal  form.  From 
solutions  containing  the  rubidium  and  thallium  salts,  mixed  crystals 
of  the  form  of  the  rubidium  salt  alone  are  obtained.  Mixtures  of 
caesium  and  thallium  salt  of  low  thallium  content  give  mixed  crystals 
having  the  form  of  the  rubidium  salt ;  when  the  concentration  of  the 
caesium  salt  is  very  great  there  are  also  found  mixed  crystals  exhibit¬ 
ing  the  form  of  the  first  caesium  salt.  Mixed  crystals  of  the  rubidium 
type  appear  first  from  mixtures  of  the  caesium  and  rubidium  salts  ; 
with  very  high  concentration  of  the  caesium  salt,  mixed  crystals  of  the 
caesium  type  are  also  deposited.  T.  S.  P. 


The  Capacity  of  Potassium  Halides  for  Forming  Solid 
Solutions  in  Relation  to  Temperature.  Makio  Amadori  and 
G.  Pampanini  (Atti  Ji.  Accad.  Lined,  1911,  [v],  20,  ii,  473 — 480). — 
In  the  present  paper,  the  miscibility  of  pairs  of  the  solid  potassium 
halides  at  25°  is  studied,  as  the  first  part  of  an  investigation  of 
the  change  of  miscibility  with  temperature.  The  solubility  in  water 
is  determined  at  25°,  fifteen  to  twenty  days  being  allowed  for  the 
attainment  of  equilibrium,  and  curves  are  drawn  showing  the  ratio 
between  the  two  salts  in  the  crystals  and  in  the  solution. 

Potassium  chloride  and  potassium  bromide  are  completely  miscible 
in  the  solid  state  at  25°.  The  curve  for  potassium  bromide  and 
iodide  is  discontinuous,  indicating  a  gap  in  the  miscibility  from  25  to 
94  mol.  %  KBr,  and  the  curve  for  potassium  chloride  and  iodide  shows 
a  similar  gap,  extending  from  7  to  99  mol.  %  of  chloride.  C.  H.  D. 
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Occurrence  of  Potassium  Nitrate  in  Western  America. 
.Robert  Stewart  (J.  Amer.  Ghem.  Soc.,  1911,  33,  1952 — 1954). — 
Crude  potassium  nitrate  containing  some  calcium  sulphate  has  been 
found  in  sandstone  in  the  State  of  Utah.  It  is  suggested  that  the 
existence  of  such  deposits  may  have  some  bearing  on  the  occurrence 
of  excessive  quantities  of  nitrates  in  some  of  the  agricultural  soils  of 
the  Western  States.  E.  G. 

Experiments  with  Sodium  Silicate.  W.  J.  Clunies  Ross 
(J.  Proc.  Roy.  Soc.  New  South  Wales,  1910,  44,  583 — 592). — Crystals 
of  various  salts  are  dropped  into  a  solution  of  sodium  silicate,  D  1*08, 
contained  in  test-tubes  or  cylinders.  Growths,  resembling  plant  shoots, 
are  obtained  from  salts  of  silver,  mercury,  lead,  copper,  iron,  aluminium, 
cobalt,  nickel,  manganese,  zinc,  cadmium,  calcium,  zirconium,  yttrium, 
and  cerium.  Antimony,  uranium,  tin,  and  bismuth  do  not  yield  shoots. 
The  growths  are  coloured  when  coloured  salts  are  used,  but  the  silicate 
solution  surrounding  them  does  not  become  coloured,  except  in  the 
case  of  manganese.  The  form  of  the  growths  is  generally  character¬ 
istic  of  the  metal,  cadmium  giving  hair-like  filaments,  and  nickel, 
thick,  fungoid  forms.  The  growths  are  probably  tubular,  and  act  as 
semi-permeable  membranes.  C.  H.  D. 

Dimorphism  of  Rubidium  Dichromate.  Joseph  A.  LeBel 
( Compt .  rend.,  1911,  153,  1081). — From  acid  solutions  of  rubidium 
dichromate  the  red  variety  alone  crystallises,  whilst  in  presence  of  a 
little  alkali,  only  the  yellow  modification  separates.  It  has  usually 
been  supposed  that  the  dimorphism  is  conditioned  by  temperature 
alone,  and  that  the  solubility  of  the  two  forms  is  the  same.  This  is 
negatived  by  the  observation  that  a  red  crystal  placed  in  a  solution 
from  which  yellow  ones  are  separating  goes  completely  into  solution. 

W.  0.  W. 

Solubility  of  Silver  Chloride  in  Chloride  Solutions  and  the 
Existence  of  Complex  Argentichloride  Ions.  George  S.  Forbes 
(J.  Amer.  Chem.  Soc.,  1911,  33,  1937 — 1946). — Determinations  have 
been  made  of  the  solubility  at  25°  of  silver  chloride  in  concentrated 
solutions  of  the  chlorides  of  sodium,  calcium,  ammonium,  strontium, 
potassium,  and  barium,  and  also  of  hydrochloric  acid.  The  temperature- 
coefficient  of  the  solubility  was  determined  in  3A-potassium  and 
calcium  chlorides  at  1°,  25°,  and  35°.  The  solubility  is  nearly  doubled 
by  an  increase  of  the  temperature  from  0°  to  25°,  the  rate  of  increase 
above  and  below  25°  being  nearly  logarithmic.  The  solubility  is  closely 
proportional  to  integral  powers  of  the  chloride  concentration  through¬ 
out  considerable  ranges,  which  is  explained  by  assuming  the  existence 
of  the  complex  anions,  AgCl3",  AgCl4"',  and  possibly  AgCl5"".  No 
evidence  was  obtained  of  the  existence  of  the  ion  AgCl2\  It  is  shown 
that  the  extent  of  complex  formation  by  mercurous  and  silver  chlorides 
is  not  proportional  to  the  activity  of  the  chloride  ion  in  concentrated 
solutions.  The  data  obtained  in  this  investigation  lead  to  the  con¬ 
clusion  that  silver  chloride  should  be  least  soluble  in  N/l  00-chloride 
solutions,  a  fact  which  is  of  importance  in  analytical  work.  E.  G. 
vol.  on.  ii.  4 
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Thermal  Analysis  of  Binary  Mixtures  of  Calcium  Chloride 
with  Chlorides  of  Other  Bivalent  Elements.  Carlo  Sandonnini 
( Atti  R.  Accad.  Lincei ,  1911,  [v],  20,  ii,  496 — 503). — Calcium  chloride 
forms  a  continuous  series  of  solid  solutions  with  strontium,  cadmium, 
and  manganous  chlorides,  the  freezing-point  curve  in  each  case  having 
a  minimum,  which  occurs  at  646°,  545°,  and  583°  respectively.  In 
the  case  of  mixtures  of  calcium  chloride  with  strontium  and  man¬ 
ganous  chlorides,  a  development  of  heat  at  lower  temperatures  is  also 
observed  over  a  certain  range  of  composition,  indicating  a  decomposition 
of  the  solid  solutions. 

Mixtures  of  calcium  chloride  with  barium  chloride  and  with  lead 
chloride  form  simple  eutectiferous  series,  the  eutectic  points  being 
at  600°  and  35  mol.  %  BaCl2,  and  at  468°  and  83  mol.  %  PbCl2 
respectively.  C.  H.  D. 

The  Plasticity  of  Barium  Sulphate.  Albert  Atterberg 
(Zeitsch.  angew.  Ghem.,  1911,  24,  2355). — Polemical.  A  reply  to 
Ehrenberg’s  criticism  (Abstr.,  1911,  ii,  972)  of  the  author’s  paper 
(ibid.,  605).  C.  H.  D. 

The  Replacement  of  Metals  from'  Aqueous  Solutions  of 
their  Salts  by  Hydrogen  at  High  Temperatures  and  Pressures. 
Wladimir  Ipatieff  (Ber.,  1911,44,  3452 — 3459.  Compare  Abstr., 
1911,  ii,  716). — In  the  presence  of  copper,  A-nitric  acid  is  reduced 
completely  to  ammonia  by  hydrogen  under  100  atmos.  pressure  at 
150 — 160°;  in  the  absence  of  copper  no  reduction  takes  place. 

In  solutions  of  2A-copper  nitrate  at  temperatures  of  100 — 180° 
and  initial  pressures  of  100  atmos.,  hydrogen  gives  rise,  at  first,  to 
the  production  of  emerald-green  crystals  of  the  compound 
Cu(N03)2,3Cu(0H)2, 

which  is  identical  with  the  mineral  gerhardtite  ;  nitrous  acid  is  pro¬ 
duced  at  the  same  time,  in  quantities  varying  with  the  experimental 
conditions.  Prolonged  reaction  produces  black,  hard  crystals  of  cupric 
oxide,  and  finally  a  mixture  of  cupric  oxide  and  copper  forms  the  only 
product.  With  A-copper  nitrate  the  above-mentioned  complex  com¬ 
pound  is  produced  only  in  traces,  even  at  140 — 160°;  at  100 — 120° 
crystallised  cuprous  oxide  is  formed,  together  with  traces  of  metallic 
copper.  Above  120°,  cupric  oxide  and  copper  are  deposited,  the 
quantity  of  copper  increasing  with  the  time  of  reaction.  At  155°, 
after  forty-eight  hours,  pure  copper  is  the  final  product,  a  result  which 
could  not  be  obtained  with  2A-copper  nitrate. 

At  155°  and  an  initial  hydrogen  pressure  of  100  atmos.,  a  2 A- 
solution  of  cupric  chloride  gives  crystals  of  cuprous  chloride  ;  under 
the  same  conditions,  and  even  at  180°,  a  Ar/5-solution  gives  rise  to  a 
mixture  of  cuprous  chloride  and  copper. 

In  a  quartz  tube  at  186 — 240°  and  initial  pressures  of  100  atmos¬ 
pheres,  hydrogen  causes  precipitation  of  nickel  from  a  A/5-solution  of 
nickel  sulphate,  but  the  precipitation  is  not  complete,  even  after  thirty 
hours ;  when  a  glass  tube  is  used,  complete  precipitation  of  the  nickel 
takes  place.  From  a  2A-solution  of  nickel  sulphate  in  quartz  tubes, 
the  compound  NiS04,H20  is  produced,  whether  the  tube  contains 
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hydrogen,  nitrogen,  or  air,  under  pressure.  This  compound  is  green 
and  crystalline,  insoluble  in  water,  and  does  not  lose  water  at  270° ; 
when  hydrogen  is  used,  it  is  always  mixed  with  traces  of  nickel. 

In  the  presence  of  reduced  nickel,  JV-  and  Nj  10-solutions  of  nitric 
acid  are  reduced  completely  to  ammonia  by  hydrogen  under  pressure. 
In  a  glass  tube  at  200°,  and  initial  pressure  of  100  atmospheres, 
hydrogen  causes  the  precipitation  of  a  green  hydrated  nickelous  oxide 
(6T04 — 61 ‘95%  Ni)  from  a  .Y/5-solution  of  nickel  nitrate.  In  a  quartz 
tube,  metallic  nickel  is  also  deposited  (at  210°),  and  at  230  —  250°  a 
blackish-grey  precipitate  of  a  mixture  of  nickel  and  nickelous  oxide  is 
formed. 

A  iV/5-solution  of  nickel  acetate  at  120°  gives  a  precipitate  of 
hydrated  nickelous  oxide  ;  nickel  is  deposited  at  168°.  From  a  N/5- 
solution  of  nickel  chloride  at  230 — 240°,  small  quantities  of  nickel  are 
deposited,  but  the  reaction  is  far  from  complete.  T.  S.  P. 

Preparation  of  Colloidal  Copper.  J.  Gaube  du  Gebs  and  W. 
Kopaczewski  ( Zeitsch .  Chevi.  Ind.  Kolloide,  1911,  9,  239 — 240). — 
Twenty  grams  of  powdered  egg-albumin  are  treated  with  20  c.c.  of 
15%  sodium  hydroxide  and  diluted  to  a  litre.  The  liquid  is  then 
heated  to  its  boiling  point,  filtered  from  the  coagulated  albumin,  again 
heated  to  boiling,  after  which  a  1%  solution  of  copper  sulphate  is  added 
drop  by  drop.  The  liquid  assumes  a  red  colour,  but  this  changes  to 
violet  and  finally  to  reddish-brown.  On  dialysing  the  reddish-brown 
solution,  a  colloidal  solution  of  copper  albuminate  is  obtained.  This 
solution  does  not  give  the  reactions  for  copper  unless  the  complex 
albuminate  is  decomposed.  It  is  almost  neutral  towards  litmus,  can 
be  concentrated  on  a  water-bath,  and  its  refractive  index  at  20° 
is  1*319. 

The  albuminate  is  reduced  by  hydrazine  hydrate  only  after  prolonged 
boiling  of  the  solution.  H.  M  .  D. 

Constitution  of  Phosphor  Bronzes.  Mario  Levi-Malvano  and 
F.  S.  Orofino  ( Gazzetta ,  1911,  41,  ii,  297 — 314). — The  study  of  the 
sj-stem  Cu-P  has  shown  the  existence  of  a  compound  Cu3P  (Heyn  and 
Bauer,  Abstr.,  1906,  ii,  855),  whilst  in  the  examination  of  the  system 
Cu-Sn  a  compound  CugSn  was  encountered  (Giolitti  and  Tavanti, 
Abstr.,  1908,  ii,  946).  The  authors  have,  therefore,  investigated  the 
binary  system  Cu3P-Cu3Sn,  and  the  ternary  system  Cu-Cu3P-Cu3Sn. 

The  compound  Cu3Sn  has  m.  p.  710°  (Giolitti  and  Tavanti  found 
725°) ;  its  transformation  point  lies  at  630°  (Giolitti  and  Tavanti  gave 
659°).  The  diagram  of  the  binary  system  CusP-Cu3Sn  is  characterised 
by  the  presence  of  an  eutectic  corresponding  with  650°  and  (probably) 
22%  of  Cu3P. 

The  authors  discuss  the  diagram  of  the  ternary  system 
Cu-Cu3P-Cu3Sn , 

as  constructed  with  the  aid  of  those  of  its  three  constituent  binary 
systems.  The  results  of  the  thermal  investigation  of  a  number  of 
alloys  belonging  to  this  ternary  system  are  also  given  and  interpreted. 
The  paper  is  illustrated  with  a  number  of  photomicrographs. 

K.  V.  S. 
4—2 
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Constitution  of  Aluminium  Brasses.  Mario  Levi-Malvano 
and  M.  Marantonio  ( Gazzetta ,  1911,  41,  ii,  282 — 297). — Aluminium 
brasses  contain  58 — 70%  of  copper,  1 — 4%  of  aluminium,  and  zinc. 
The  ternary  system  Cu-Zn-Al  may  be  divided  into  two  other  systems, 
namely,  Cu-Cu3Al-Zn  and  Cu3AI-Al-Zn  (compare  Gwyer,  Abstr., 
1908,  ii,  284).  The  authors  have  investigated  the  binary  system 
Cu3Al-Zn  and  those  portions  of  the  ternary  system  Cu-Zn-Cu3Al, 
which  include  the  aluminium  brasses.  The  fusion  and  solidification  of 
the  alloys  was  effected  in  an  atmosphere  of  carbon  dioxide. 

The  diagram  of  the  binary  system  Cu3Al-Zn  shows  that  the 
temperature  falls  from  the  melting  point  of  CusAl  to  that  of  zinc.  It 
exhibits  two  transformation  points,  and  a  third  lies  at  570°.  Evidence 
was  obtained  of  the  existence  of  various  solid  solutions,  and  corre¬ 
sponding  with  the  first  two  transformation  points  there  are  two  gaps 
of  miscibility  in  the  solid  state,  which  were  also  demonstrated 
microscopically. 

In  view  of  the  character  of  its  constituent  binary  systems,  the 
ternary  system  Cu-CusAl-Zn  yields  various  mixed  crystals  and  gaps 
of  miscibility.  The  ternary  alloys  in  the  region  examined  develop 
heat  at  the  beginning  and  at  the  end  of  crystallisation,  but  no  heat 
changes  mark  the  passage  over  gaps  of  miscibility.  These  have, 
therefore,  been  partially  explored  by  microscopic  methods. 

The  paper  is  accompanied  by  a  number  of  photomicrographs. 

R.  V.  S. 

The  Solubility  of  Iron  Carbide  in  y-Iron.  N.  J.  Ware 
(Metallurgie,  1911,  8,  704 — 713). — The  determination  of  the  form  of 
the  curve  of  solubility  of  iron  carbide  in  y-iron  by  thermal  methods 
is  uncertain.  Better  results  are  obtained  by  heating  steels  containing 
varying  quantities  of  carbon  in  a  salt-bath  to  1100°,  cooling  to  a 
definite  temperature,  maintaining  that  temperature  constant  for  some 
time,  quenching  rapidly,  and  examining  microscopically.  Barium 
chloride  is  used  for  baths  above  1000°,  and  a  mixture  of  sodium  and 
potassium  chlorides  for  lower  temperatures.  The  maximum  solubility 
of  carbon  in  solid  y-iron  is  found  to  be  T70%.  Equilibrium  between 
the  solid  solution  and  the  separated  carbide  (cementite)  is  rapidly 
attained,  being  complete  after  ten  minutes  at  constant  temperature. 
The  highest  temperature  at  which  the  separation  of  cementite  occurs, 
and  the  lowest  temperature  at  which  pure  martensite  is  observed,  are 
both  determined,  the  mean  of  the  two  being  taken  as  the  temperature 
of  crystallisation  of  cementite  for  that  alloy.  Equilibrium  is  also 
reached  from  the  other  side  by  heating  quenched  specimens  in  a  salt- 
bath  and  again  quenching.  The  two  series  of  observations  coincide. 
The  solubility  curve  thus  obtained  lies  somewhat  above  that  determined 
by  the  thermal  method.  C.  H.  D. 

The  Removal  of  Rust  from  Iron  in  Reinforced  Concrete. 
Eduard  Donath  ( Zeitsch .  angew.  Chem.,  1911,  24,  2355 — 2356. 
Compare  Abstr.,  1911,  ii,  897). — Rohland’s  view,  that  the  active  agent 
in  the  removal  of  rust  is  calcium  hydrogen  carbonate,  is  not  confirmed 
by  experiment.  Only  that  part  of  the  ferric  iron  which  is  in  combina¬ 
tion  with  ferrous  oxide  is  converted  into  calcium  ferrite.  C.  H.  D. 
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The  Removal  of  Rust  from  Iron  in  Reinforced  Concrete. 
Paul  Rohland  ( Zeitsch .  angew.  Chem .,  1911,  24,  2356). — Polemical 
against  Donath  (preceding  abstract).  C.  H.  D. 

Coagulation  of  Ferric  Hydroxide.  Nicola  Pappada  ( Zeitsch . 
Chem.  Ind.  Kolloide,  1911,  9,  233 — 239). — The  coagulation  of  ferric 
hydroxides  by  different  electrolytes  has  been  examined.  The  hydroxide 
was  prepared  according  to  Graham's  dialytic  method,  and  the  con¬ 
centration  of  the  added  electrolytes  was  varied.  The  observations 
show  that  the  coagulation  is  brought  about  by  the  anions,  and  that 
the  chlorine,  bromine,  iodine,  and  nitrate  ions  are  about  equally 
effective,  whereas  the  coagulating  power  of  the  hydroxyl  ion  is  much 
greater.  For  anions  of  different  valency,  the  efficiency  increases  with 
the  magnitude  of  the  electrical  charge.  Non-electrolytes,  even  in 
concentrated  solution,  have  no  action  on  colloidal  solutions  of  ferric 
hydroxide.  H.  M.  D. 

Cobalt-Zinc  Alloys.  F.  Ducelliez  {Bull.  Soc.  chim.,  1911,  [iv], 
9,  1017 — 1023). — A  study  of  these  alloys  has  been  made  on  the  lines 
adopted  by  Vigoroux  and  Bourbon  for  nickel-zinc  alloys  (Abstr.,  1911, 
ii,  1095),  and  a  definite  compound,  CoZn4,  has  been  isolated  and 
characterised  (compare  Lewkonja,  Abstr.,  1908,  ii,  853).  Alloys  of 
these  two  metals,  containing  more  than  81  6%  of  zinc,  are  non¬ 
magnetic,  and  become  more  brittle  as  the  quantity  of  zinc  diminishes. 
When  powdered  and  treated  with  cold  1%  hydrochloric  acid,  the  acid 
being  frequently  renewed,  they  leave  a  residue  having  the  composition 
expressed  by  the  formula  CoZn4  ;  this  compound  may  also  be  isolated 
by  treating  the  alloys  with  dilute  nitric  acid.  It  has  D°  7*43  (calc. 
7*11),  is  non-magnetic,  oxidises  in  the  air,  is  attacked  slightly  by 
boiling  water,  feebly  by  1%  hydrochloric  acid,  and  more  strongly  by 
1%  sulphuric  acid.  In  these  acids,  the  residue  slowly  becomes 
magnetic,  due  to  deposition  of  cobalt  from  the  solution.  The  com¬ 
pound  also  becomes  magnetic  when  placed  in  aqueous  solution  of 
cobalt  sulphate  or  chloride,  due  to  solution  of  the  zinc,  but  not  in  a 
solution  of  cobalt  nitrate.  When  heated  to  a  red  heat,  it  burns  in 
oxygen,  air,  or  chlorine.  Alloys  containing  less  than  81  '6%  of  zinc 
are  all  magnetic,  and  are  attacked  by  acids  without  leaving  any 
characteristic  residue.  The  results  of  determinations  of  the  E.M.F 
developed  by  a  series  of  the  alloys  opposed  to  a  pole  of  zinc  in  a  solu¬ 
tion  of  zinc  sulphate  are  plotted  in  the  original,  and  the  curve  shows 
a  break  when  the  amount  of  zinc  in  the  alloy  reaches  81%  and 
corresponds  with  the  formation  of  CoZn4. 

The  analyses  were  made  by  dissolving  the  alloy  in  nitric  acid, 
adding  excess  of  hydrochloric  acid,  evaporating  to  dryness,  re-dissolving 
in  water  containing  a  few  drops  of  hydrochloric  acid,  and  precipitating 
the  zinc  as  sulphide.  A  little  sulphuric  acid  was  added  to  the  filtrate, 
which  was  then  evaporated  to  dryness  and  the  cobalt  weighed  as 
sulphate.  T.  A.  H. 

Preparation  of  Stannic  Iodide  and  its  Solubility  in  Certain 
Organic  Solvents.  F.  Alex.  McDermott  (J.  Amer.  C/tem.  Soc., 
1911,  33,  1963 — 1965). — A  method  is  described  for  the  preparation  of 
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stannic  iodide  by  heating  tin  and  iodine  with  carbon  tetrachloride. 
The  salt  is  much  more  soluble  in  the  solvent  at  the  b.  p.  than  at 
the  ordinary  temperature,  and  therefore  separates  on  cooling.  Stannic 
bromide  can  be  prepared  by  adding  bromine,  dissolved  in  carbon  tetra¬ 
chloride,  in  small  quantities  at  a  time  through  the  open  end  of  the 
condenser  to  which  the  flask  containing  the  tin  and  carbon  tetra¬ 
chloride  is  attached.  Sufficient  heat  is  generated  spontaneously  to 
effect  the  reaction. 

The  following  solubilities  of  stannic  iodide  are  recorded.  In  carbon 
tetrachloride  at  22-4°,  8  35  grams  per  100  c.c.  of  solution  or  5'25 
grams  per  100  grams  of  solution  ;  at  SO’O0,  20'47  grams  per  100  c.c. 
or  12‘50  grams  per  100  grams.  In  chloroform  at  28  0°,  12‘32  grams 
per  100  c.c.  or  8’21  grams  per  100  grams.  In  benzene  at  20'2°,  12-02 
grams  per  100  c.c.  or  12'65  grams  per  100  grams.  E.  G. 

Biemuthides  and  Inter- metallic  Compounds.  Alexander  C. 
Vournasos  ( Ber .,  1911,  44,  3266 — 3271). — To  prepare,  for  example, 
sodium  bismuthide,  the  author  proceeds  as  follows.  One  hundred 
grams  of  sodium,  free  from  crust,  are  added  to  an  excess  of  pure 
anhydrous  paraffin  (b.  p.  375 — 400°),  the  mixture  carefully  heated  on 
the  sand-bath  until  the  sodium  melts,  and  then  the  temperature  raised 
to  300 — 310°.  Sticks  of  pure  bismuth  (30  grams)  are  then  gradually 
immersed  in  the  paraffin  ;  as  the  bismuth  melts,  the  drops  fall  on  to 
the  sodium  and  combine  with  it,  crystals  of  the  bismuthide  immediately 
separating.  The  heat  of  reaction  is  so  great  that  the  paraffin  is  heated 
to  the  boiling  point.  The  crystals  are  taken  out  with  a  perforated 
spoon,  washed  with  benzene  or  light  petroleum,  and,  if  necessary, 
treated  with  amyl  alcohol  or  liquid  ammonia  to  remove  any  free  alkali 
metal ;  this  latter  process  is  seldom  necessary.  Other  compounds  are 
prepared  similarly. 

Sodium  bismuthide,  NagBi,  forms  small,  dark  grey,  crystalline 
laminae,  m.  p.  approx.  776°.  Potassium  bismuthide ,  K3Bi,  forms  small, 
shining  crystals.  These  bismuthides  are  readily  oxidised  on  exposure 
to  the  air,  and  are  decomposed  by  moisture.  The  compounds  Na2Pb 
(m.  p.  405°)  and  Na2Sn  (m.  p.  477°)  were  also  obtained. 

When  potassium  bismuthide  is  heated  at  380 — 400°  in  a  current  of 
dry  h\drogen,  gas  is  absorbed,  producing  a  pyrophoric  substance.  On 
further  heating  to  700°,  potassium  vaporises  away,  and  a  grey, 
amorphous  powder  is  left  containing  hydrogen  and  bismuth,  approxi¬ 
mately  in  the  proportions  corresponding  with  the  compound  BiHs. 
This  substance  is  being  further  investigated.  T.  S.  P. 

A  New  Element,  Probably  of  the  Platinum  Group.  Andrew 
Gordon  French  ( Chem .  News ,  1911,  104,  283). — The  new  element, 
to  which  the  name  canadium  is  given,  was  discovered  by  the  author 
in  the  dyke  rocks  in  the  Nelson  district  of  British  Columbia,  running 
in  quantities  from  a  few  penny-weights  up  to  three  ounces  to  the  ton. 
It  occurs  pure  in  semi-crystalline  grains,  and  in  short  rods  about  half 
a  millimetre  in  length  by  one-tenth  of  a  millimetre  in  thickness.  It 
is  also  found  in  metallic  particles  in  the  form  of  scales  in  platinum¬ 
bearing  ores.  These  particles,  which  have  a  bluish- white  colour,  con- 
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tain  the  metal  alloyed  with  a  volatile  substance  which  may  be  osmium, 
as  it  is  dispelled  by  the  blowpipe  flame,  leaving  a  brilliant  bead  of 
canadium,  which  is  white. 

It  is  not  platinum,  ruthenium,  palladium,  or  osmium.  It  is  much 
softer  than  these,  and  is  quite  easily  melted  by  the  blowpipe. 

The  new  metal  does  not  become  tarnished  by  lengthened  exposure 
to  moisture,  and  it  is  not  oxidised  by  continued  heating  in  the  blow¬ 
pipe  oxidising  flame.  It  is  soluble  in  nitric  and  hydrochloric  acids, 
and  in  aqua  regie,  without  residue,  and  its  solution  in  nitric  acid 
yields  no  precipitate  with  sodium  chloride  solution.  It  is  not 
blackened  by  lengthened  exposure  to  moist  hydrogen  sulphide  or  to 
alkali  sulphides,  nor  is  it  blackened  by  iodine ;  its  nitrate  solution  is 
not  precipitated  by  potassium  iodide.  Its  melting  point  is  somewhat 
lower  than  that  of  fine  gold  and  silver,  and  very  much  lower  than 
that  of  palladium.  It  is  electro-negative  to  silver  in  dilute  acid 
solution.  T.  S.  P. 
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Minera logical  Chemistry. 


Determination  of  the  Density  of  Minerals  by  means  of 
Rohrbach’s  Solution  of  Standard  Refractive  Index.  H.  E. 
Merwin  ( Amer .  J.  Sci.,  1911,  [iv],  32,  425 — 428). — The  density  of 
mineral  grains  may  be  determined  by  measuring  the  refractive  index 
of  a  heavy  liquid  in  which  they  remain  suspended.  The  liquid,  with 
the  suspended  grains,  is  contained  in  the  small  glass  cell  of  a  refracto- 
meter.  A  table  is  given  showing  the  variation  of  the  refractive  index 
with  the  density  for  Rohrbach’s  solution  (barium-mercuric  iodide)  at 
20°,  ranging  from  D  3'449  and  n  1*7686  to  D  2*067  and  n  1*5148. 

L.  J.  S. 

Quartz  and  Fluorite  as  Standards  of  Density  and 
Refractive  Index.  H.  E.  Merwin  (Amer.  J.  Sci.,  1911,  [iv],  32, 
429 — 432). — The  use  of  these  minerals  as  standards  for  checking  the 
accuracy  and  adjustment  of  instruments  is  recommended,  since  for 
material  from  different  localities  the  constants  named  vary  but 
slightly.  Clear,  colourless  quartz,  in  twelve  specimens  from  various 
localities,  was  found  to  have  Df  2*6495  +  0*0010  and  (in  five 
specimens)  wD  1*54425  ±  0*00005.  Clear,  pale-coloured  fluorite  from 
different  localities  has  Djf  3*180  ±  0*001  and  nD  1*4338  ±  <0*0001. 

L.  J.  S. 

Lignite.  II.  Volatile  Constituents.  George  B.  Frankforter 
and  Andrew  P.  Peterson  (J.  Amer.  Chem.  Soc.,  1911,  33, 1954 — 1963). 
— Analyses  have  been  made  of  samples  of  lignite  from  North 
Dakota,  Canada,  and  Alaska.  It  has  been  shown  by  Frankforter 
(J.  Amer  Chem.  Soc.,  1907,  29,  1488)  that  the  lignites  vary  widely 
in  the  amount  of  moisture  they  contain,  samples  from  the  South 
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containing  more  than  those  from  more  northern  districts.  It  has 
been  found  that  the  total  amount  of  volatile  constituents  is  greater 
in  the  latter.  The  composition  of  the  volatile  constituents  varies  to 
some  extent,  but  not  in  any  regular  order.  The  amount  of  carbon 
monoxide  is  nearly  constant,  and  that  of  methane  shows  but  little 
variation.  The  quantity  of  hydrogen,  however,  is  greater  the 
further  north  the  locality  from  which  the  lignite  is  obtained. 

E.  G. 

Some  Minerals  from  Beaver  County,  Utah.  B.  S.  Butler 
and  Waldemar  T.  Schaller  ( Amer .  J.  Sci.,  1911,  [iv],  32,  418 — 424). 
— In  the  Horn  Silver  mine,  near  Frisco,  the  sulphide  ores  of  lead,  zinc, 
copper,  silver,  and  iron  give  place  in  the  upper  levels  to  a  large  variety 
of  secondary  minerals  consisting  of  oxides,  sulphates,  carbonates, 
chlorides,  and  silicates  of  the  same  metals.  Beaverite,  described  as 
a  new  species,  is  one  of  these  secondary  minerals,  being  a  hydrous 
sulphate  of  copper,  lead,  and  ferric  iron.  It  occurs  in  some  quantity 
as  canary -yellow,  earthy  and  friable  masses,  intermixed  with  other 
secondary  lead  and  copper  minerals.  Under  the  microscope,  it  is  seen 
to  be  minutely  crystallised  in  hexagonal  plates.  Anal.  I  agrees  with 
the  formula  CuO,PbO,(Fe,  A1)203,2S03,4H20.  None  of  the  water  is 
expelled  below  250° : 

Fe203.  A1203.  PbO.  CuO.  ZnO.  (K,Na)20.  S03.  H20.  Insol.  Total. 

I.  17-28  3-04  29-44  9‘70  —  —  21-32  9'02  10'05  100-45 

II.  4211  —  18-32  —  0-30  0*13  27‘59  9-16  2'64  100-25 

Plumbojarosite  (Abstr.,  1910,  ii,  966)  occurs  abundantly,  together 
with  jarosite  and  alunite,  in  the  same  mine,  and  it  has  also  been 
observed  in  several  other  mines  iu  Beaver  Co.  It  forms  dark  brown, 
micaceous  masses,  and  under  the  microscope  shows  golden-yellow, 
hexagonal  plates,  which  are  optically  uniaxial  and  negative  ;  D  3  60. 
Anal.  II  agrees  with  the  usual  formula  Pb0,3Fe203,4S03,6H20.  The 
associated  jarosite  and  plumbojarosite  can  only  be  distinguished  by 
chemical  tests. 

The  rare  mineral  corkite,  a  hydrous  phosphate  and  sulphate  of  lead 
and  ferric  iron  [differing  from  beudantite  in  containing  phosphate  in 
place  of  arsenate],  was  found  in  two  mines  as  a  light  yellowish-green, 
earthy  and  friable  material,  which  under  the  microscope  shows  minute 
crystals.  It  is  readily  soluble  in  hot  hydrochloric  acid,  and  contains 
a  trace  of  copper,  but  no  arsenic. 

Wurtzite  (hexagonal  zinc  sulphide)  occurs  iD  considerable  abundance 
in  the  Horn  Silver  mine,  and  when  struck  with  a  pick  it 
phosphoresces ;  crystals  are  described.  L.  J.  S. 

Thortveitite,  a  New  Mineral.  J.  Schetelig  ( Centr .  Min.,  1911, 
721 — 726). — This  new  mineral,  remarkable  in  containing  scandium 
as  an  essential  constituent,  occurs  together  with  euxenite,  monazite, 
beryl,  etc.,  in  pegmatite,  near  Iveland,  in  Ssetersdalen,  Norway.  It 
forms  radiating  groups  of  large,  prismatic  crystals  (up  to  25  cm.  in 
length  and  4  cm.  in  thickness)  somewhat  resembling  epidote  in 
appearance.  The  crystals  are  orthorhombic  with  a  :  b  :  c  — 
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0*7456  : 1  :  1*4912,  and  are  always  twinned  on  the  prism  (110),  this 
being  also  a  direction  of  good  cleavage.  The  mineral  is  transparent  to 
translucent,  with  a  greyish-green  colour  and  bright  vitreous  to 
adamantine  lustre.  It  is  extremely  brittle,  and  the  crystals  are  much 
tissured  ;  H  =  6£;  D  3  57.  It  is  fusible  only  with  difficulty,  and  is 
partly  decomposed  by  hot  concentrated  sulphuric  acid.  Partial  and 
preliminary  analyses  gave:  Si02,  42*86;  R2'"03,  57  67  (including 
about  3%  Fe203);  CaO,MgO,  traces;  loss  on  ignition,  0*44  =  100*97. 
The  oxides  It^'Og  have  mol.  wt.  157*1,  and  consist  mainly  of  scandia 
(about  37%  Sc203),  with  yttria,  dysprosia,  and  erbia  (about  17%),  but 
no  cerium  earths.  The  mineral  is  essentially  a  scandium  silicate, 
(Sc,Y)203,2Si02.  L.  J.  S. 

Minerals  from  the  Deposits  of  Tiriolo  (Oatanzaro).  U. 
Panichi  ( Atti  E.  Accad.  Lincei,  1911,  [v],  20,  ii,  518 — 523). — A  pink, 
fibrous  zeolite  has  the  composition  of  mesolite  (I).  Brandisite  (II) 
is  found  as  white,  lamellar  masses,  almost  without  action  on  polarised 
light.  Crystals  of  fassaite  are  found,  and  have  been  characterised  by 
crystallographic  measurements.  These  minerals  are  associated  with 
calcite,  spinel,  idiocrase,  and  garnet : 

Si02.  ALjOj.  FeQOa.  CaO.  MgO.  Na20.  H,0.  Loss.  Total. 

I.  45-08  24*86  —  8*76  —  6*02  14*25  —  98*97 

II.  2283  43-20  5*38  2*53  21*78  —  —  3  29  99*01 


C.  H.  D. 
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Physiological  Chemistry. 


The  Influence  of  Moderate  Changes  of  Temperature  of 
the  Surrounding  Atmosphere  on  the  Respiratory  Exchanges 
of  Infants.  Arthur  Schlossmann  and  Hans  Murschhauser 
{Biochem.  Zeitsch .,  1911,  37,  1 — 22). — The  methods  of  investigation 
employed  were  the  same  as  those  used  in  the  earlier  experiments  of 
the  authors.  It  was  found  that  moderate  changes  of  temperature 
exert  practically  no  influence  on  the  respiratory  exchanges.  Even  in 
earliest  years,  man  is  capable  of  regulating  the  temperature  of  the 
body,  so  as  to  be  more  or  less  independent  of  the  changes  in  the 
surrounding  atmosphere.  S.  B.  S. 

The  Influence  of  Crying  on  the  Respiratory  Exchanges  of 
Infants.  Arthur  Schlossmann  and  Hans  Murschhauser  ( Biochem . 
Zeitsch .,  1911,  37,  23 — 29). — The  respiratory  exchanges  of  infants  in 
a  calorimeter  during  periods  of  rest  and  crying  were  investigated. 
It  was  found  that  the  consumption  of  oxygen  increased  44%,  and  the 
production  of  carbon  dioxide  increased  59’4%,  during  a  period  of  crying 
as  compared  with  the  period  of  rest,  in  the  case  of  the  infant  which 
was  used  as  the  subject  of  investigation.  S.  B.  S. 
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The  Temperature-coefficient  of  the  Rate  of  Reproduction 
of  Paramcecium  Aurelia.  Lorande  Loss  Woodruff  and  George 
Alfred  Baitsell  (Amer.  J.  Physiol .,  1911,  29,  147 — 155). — The 
optimum  temperature  for  the  culture  of  Paramoecium  aurelia  is  between 
24°  and  28‘5°.  Continued  subjection  to  temperatures  below  21 '5°  and 
over  31-5°  is  sooner  or  later  fatal.  The  temperature-coefficient  of  the 
average  rate  of  reproduction  is  approximately  2-7,  and  therefore  the 
rate  of  cell-division  is  influenced  by  temperature  at  a  velocity  similar 
to  that  for  a  chemical  reaction.  W.  D.  H. 

The  Effect  of  Organ  Extracts  on  Blood-pressure.  Joseph  L. 
Miller  and  E.  M.  Miller  ( J .  Physiol.,  1911,  43,  242- -246). — In¬ 
travenous  injection  in  dogs  of  saline  extracts  of  parathyroid,  thymus, 
cerebrum,  cerebellum,  spinal  cord,  liver,  kidney,  pancreas,  prostate, 
ovary,  and  testis  always  lowers  arterial  blood-pressure  without  affect¬ 
ing  the  heart.  Saline  extracts  of  spleen  always  produced  a  rise,  usually 
followed  by  a  fall  in  pressure.  Aqueous  extracts  of  spleen  always 
produced  a  fall  of  pressure.  Alcoholic  extracts  redissolved  in  normal 
saline  solution  were  without  effect  in  the  case  of  the  liver,  kidney, 
pancreas,  spleen,  parathyroid,  thyroid,  thymus,  prostate,  ovary, 
testis,  and  anterior  lobe  of  the  pituitary  body.  Alcoholic  extracts  of 
nervous  tissue  contained  a  depressor  substance.  Prolonged  heating 
destroyed  the  depressor  substance  in  brain  and  anterior  lobe  of  the 
pituitary,  but  did  not  materially  affect  that  in  the  posterior  lobe. 

W.  I).  H. 

Inter-relation  of  the  Ammonia  and  Carbon  Dioxide  of  the 
Blood.  B,alph  Hopkins  and  W.  Denis  (J.  Biol.  Chem.,  1911,  10, 
407 — 415). — Asphyxiation  of  unfed  animals  by  increasing  the  carbon 
dioxide  of  the  blood  causes  a  decrease  in  the  ammonia  present  in  that 
fluid.  Artificial  respiration  of  unfed  dogs  causing  a  decrease  of  the 
carbon  dioxide  leads  to  an  increase  of  ammonia  ;  inhalation  of  oxygen 
has  the  same  effect.  Curare  slightly  increases  the  ammonia  in  unfed 
dogs  ;  low  blood-pressure  decreases  oxidation,  and  so  decreases  the 
ammonia  of  the  blood  in  unfed  dogs.  Asphyxiation  of  dogs  in  full 
digestion  increases  the  ammonia  in  the  blood.  W.  D.  H. 

The  Distribution  of  Reducing  Substances  in  Mammalian 
Blood.  Leonor  Michaelts  and  Peter  Rona  ( Biochem .  Zeitsch., 
1911,  37,  47 — 49). — The  authors  reply  to  the  criticisms  of  Lyttkens 
and  Sandgren  (Abstr.,  191 1,  ii,  994),  maintaining  their  previous  results 
as  to  the  distribution  of  sugar  between  the  serum  and  corpuscles,  and 
quote  similar  results  by  other  authors  in  support.  S.  B.  S. 

Viscometric  and  Cryoscopic  Changes  in  the  Blood 
Produced  by  Antipyrin,  Phenacetin,  and  Antifebrin.  Guido 
M.  Piccinini  (Chem.  Zentr.,  1911,  ii,  1468  ;  from  Arch  .farm,  sperim., 
12,  193 — 209). — All  three  drugs  given  in  doses  of  2 — 5  grams  in 
dogs  increase  the  viscosity,  and  the  lowering  of  the  freezing  point 
of  the  serum.  This  is  attributed  to  changes  in  the  serum  proteins. 
The  cryoscopic  change  may  be  related  to  an  increase  of  alkalinity 
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which  occurs.  Antifebrin  and  phenacetin  act  in  the  same  way  on  the 
defibrinated  blood,  probably  because  they  are  haemolytic.  AntipyriD, 
on  the  other  hand,  diminishes  the  viscosity  of  defibrinated  blood  ;  this 
is  attributed  to  changes  in  the  corpuscles  which  leads  to  increase  of 
oxygen  and  alkali.  W.  D.  H. 

The  Removal  of  the  Blood -pigment  from  Corpuscles  Under 
the  Influence  of  Carbon  Monoxide.  F.  Bubanovic  (. Biochem . 
Zeitsch.,  1911,  37,  139 — 141). — Blood  treated  with  coal-gas  lost 
pigment  when  treated  with  0  60%  sodium  chloride,  whereas  the  con¬ 
trol  normal  blood  lost  pigment  in  0'65%  saline.  In  the  latter  case  the 
degree  of  haemolysis  was  greater.  A  weaker  saline  solution  than 
required  by  the  normal  was  also  necessary  to  cause  the  exit  of  the 
pigment  when  the  blood  had  been  treated  only  with  air.  In  both 
cases  the  result  is  ascribed  to  the.  expulsion  of  carbon  dioxide  from 
haemoglobin,  which  is  then  more  readily  able  to  take  up  water. 

S.  B.  S. 

The  Changes  in  the  Blood-clotting  Produced  by  Loss  of 
Blood  in  an  Animal.  Heinkich  Stromberg  ( Biochem .  Zeitsch., 
1911,  37,  218 — -237). — Numerous  experiments  were  carried  out  on 
the  time  required  for  the  blood  to  clot,  which  had  been  withdrawn 
from  animals  (rabbits)  after  successive  losses  of  definite  quantities  of 
blood.  Although  the  blood  was  found,  as  a  rule,  to  clot  more  rapidly 
after  loss  of  blood  by  the  animal,  no  definite  relationships  between  the 
clotting  time  and  the  toss  of  blood  could  be  discovered.  The  results 
obtained  were,  generally,  irregular.  S.  B.  S. 

The  Methods  of  Investigation  and  Characters  of  the 
Blood-clotting  Process.  Heinrich  Stromberg  (Biochem.  Zeitsch ., 
1911,  37,  177 — 217). — Wohlgemuth’s  method  of  estimating  the  fibrin 
ferment,  which  consists  in  determining  the  maximum  amount  of 
dilution  in  which  it  is  just  possible  to  coagulate  a  definite  fibrinogen 
solution  within  twenty-four  hours  at  0°,  was  subjected  to  a  critical 
examination,  and  the  results  were  compared  with  those  obtained  in  a 
parallel  investigation,  in  which  the  time  durations  were  determined 
in  which  varying  dilutions  of  the  ferment  solution  produced  clotting. 
The  conclusion  was  drawn  that  Wohlgemuth’s  method  does  not  give  a 
real  quantitative  estimation  of  the  amount  of  fibrin  ferment  in  blood. 
It  was  found  that,  as  a  rule,  those  sera  which  in  undiluted  form 
produced  a  clot  in  the  shortest  interval  gave  the  largest  values  for  the 
quantities  of  fibrin  ferment  by  Wohlgemuth’s  method.  This  was, 
however,  by  no  means  always  the  case,  and  considerable  caution  must 
be  used  in  drawing  conclusions  as  to  the  amount  of  thrombin  present 
when  both  the  Wohlgemuth  and  the  time  methods  are  employed  in 
investigations.  It  would  seem  advisable  to  generally  employ  both 
methods,  but  in  the  present  state  of  knowledge  no  very  definite 
conclusions  can  be  drawn  from  either.  Numerous  experiments  were 
also  carried  out  on  the  quantitative  relationship  between  the  fibrinogen 
and  the  thrombin,  and  the  relative  quantities  necessary  to  produce 
a  complete  clot.  It  was  found  that,  for  this  purpose,  there  is  a  definite 
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quantitative  relationship  between  the  interacting  substances,  a  fact 
which  is  not  in  accord  with  the  conception  of  the  ferment-like  character 
of  the  thrombin.  In  this  respect  the  author’s  conclusions  are  in  accord 
with  those  of  Arthus.  S.  B.  S. 

Intravenous  Injection  of  Thrombin.  Daniel  Davis  ( Amer . 
J.  Physiol .,  1911,  29,  160 — 164). — In  four  experiments  on  two  dogs, 
one  rabbit,  and  one  cat,  the  injection  of  thrombin  into  the  circulation 
within  the  limits  of  20  to  36  mg.  per  kilo,  of  animal  did  not  cause 
intravascular  coagulation ;  in  fact,  the  coagulation  time  of  the  shed 
blood  was  slightly  lengthened ;  the  effect  soon  passed  off.  The  injec¬ 
tion  of  thrombin  no  doubt  excites  the  rapid  formation  of  antithrombin, 
the  agent  which  normally  prevents  intravascular  clotting. 

W.  D.  H. 

Preparation  of  Thromboplastic  Extracts  (Thromboplastin) 
from  Tissues.  H.  L.  Cecil  (Amer.  J.  Physiol.,  1911,  29,  156 — 159). 
— Aqueous  or  saline  extracts  of  many  tissues  accelerate  blood  coagula¬ 
tion  ;  such  extracts  (thromboplastic)  are  best  tested  with  “  peptone  ” 
plasma.  Witte’s  peptone  was  often  found  to  be  ineffective  for  the 
purpose  of  obtaining  peptone  plasma.  This  is  intelligible  if  Pick  and 
Spiro’s  view  is  accepted,  that  the  agent  in  Witte’s  peptone  is  not 
peptone  or  proteose,  but  the  unknown  substance  peptozym.  Instead 
of  Witte’s  peptone,  a  crude  preparation  of  peptozym  which  worked 
excellently  was  prepared  by  digesting  fibrin  with  04%  hydrochloric 
acid  at  38°  for  several  days.  The  solution  was  boiled,  filtered,  and 
evaporated  to  dryness  ;  the  residue  was  powdered,  dissolved  in  boiling 
water,  neutralised  with  sodium  carbonate,  filtered,  and  again  evaporated 
to  dryness  on  a  water-bath.  The  residue  thus  obtained  was  used  for 
injection  ;  it  was  dissolved  by  boiling  in  physiological  saline  solution  ; 
the  solution  was  filtered  before  injection,  and  used  in  the  proportion 
0-3  gram  per  kilo.  The  plasma  obtained  was  clotted  by  extracts  of 
muscle,  liver,  lung,  spleen,  thymus,  lymph  gland,  and  salivary  glands. 
Extracts  from  pancreas  and  intestine  were  inactive.  Glycerol  was 
found  to  be  an  excellent  vehicle  for  dissolving  out  the  thromboplastic 
substance;  such  extracts  keep  well.  W.  D.  H. 

The  Role  of  Antithrombin  and  Thromboplastin  in  the 
Coagulation  of  Blood.  William  H.  Howell  (Amer.  J.  Physiol., 
1911,  29,  187 — 209). — By  the  use  of  solutions  of  pure  fibrinogen 
and  thrombin  it  is  shown  that  an  antithrombin  is  present  in  normal 
mammalian  plasma,  in  birds’  plasma,  and  in  “peptone”  plasma.  This 
is  neutralised  by  thromboplastin.  Circulating  blood  contains  all  the 
necessary  fibrin  factors,  fibrinogen,  prothrombin,  and  calcium.  These 
substances  are  prevented  from  reacting,  and  the  blood  remains  fluid 
because  antithrombin  is  also  present,  which  prevents  the  calcium  from 
activating  prothrombin  to  thrombin.  In  shed  blood,  the  restraining 
effect  of  antithrombin  by  thromboplastin  is  furnished  by  the  tissue 
elements.  In  mammalian  blood  this  is  derived  in  the  first  place  from  the 
elements  of  the  blood  itself  (blood-platelets).  In  the  lower  vertebrates 
the  supply  of  thromboplastin  comes  from  the  external  tissues. 

W,  D.  H. 
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Reaction  of  the  Blood-serum  of  Some  Mammals  Studied 
by  the  Electrometric  Method.  G.  Quagliariello  ( Atti  R.  Accad. 
Lincei,  1911,  [v],  20,  ii,  418 — 420.  Compare  Abstr.,  1911,  ii,  1114; 
Michaelis  and  Rona,  Abstr.,  1909,  ii,  680). — The  values  obtained  for 
the  concentrations  of  hydrogen  and  hydroxyl  ions  in  the  blood-serum  of 
the  dog  and  rabbit  are  in  agreement  with  those  of  previous  in¬ 
vestigators.  The  blood-serum  of  the  fowl  has  CH.  0‘214  x  10~7, 
C0H,  2'98  x  10“7.  In  the  case  of  human  blood-serum,  CH*  varied  from 
0-096 — 0T71  x  10“7,  C0H,  from  3*41 — 6*72  x  10-7.  This  degree  of 
alkalinity  is  somewhat  higher  than  that  found  by  most  other  authors. 

R.  V.  S. 

A  New  Viscometer  and  Its  Application  to  Viscosity 
Measurement  of  Blood  and  Serum.  George  F.  White  ( Bioohem . 
Zeitsch .,  1911,  37,  482 — 489). — The  apparatus,  which  is  figured,  is  a 
modification  of  the  viscometer  of  Thorpe  and  Rodger,  and  is  provided 
with  a  valve,  by  means  of  which  the  volume  of  the  liquid  which  is  to 
pass  through  the  capillary  tube  is  kept  constant.  Dog-fish  blood  at  0° 
was  found  to  be  3"896  times  as  viscous  as  water  at  the  same  temperature. 
Between  30°  and  52°  the  time  of  passage  of  the  blood  through  the 
capillary  was  found  to  be  a  linear  function  of  the  temperature.  Above 
this  point,  there  is  a  fall  in  the  curve,  owing  to  separation  of  the 
fibrinogen,  which  had  been  kept  in  solution  by  the  blood  salts.  The 
rate  of  coagulation  can  be  measured  by  viscosity  determinations  at 
different  temperatures.  S.  B.  S. 

Relation  of  the  Pancreas  to  the  Serum  and  Lymph 
Diastases.  L.  K.  Gould  and  Anton  J.  Carlson  ( Amer .  J.  Physiol., 
1911,  29,  165 — 181). — Ligature  of  both  pancreatic  ducts  and  of  all 
the  pancreatic  tissue  along  the  duodenum  in  dogs  causes  a  great  rise 
of  diastatic  power  in  the  blood-serum  within  twenty-four  hours.  This 
is  probably  due  to  absorption  of  amylopsin  from  the  gland ;  the 
condition  returns  to  normal,  and  then  occurs  a  second  rise  ;  later,  there 
may  be  a  third  rise.  A  considerable  atrophy  of  the  pancreas  is  not 
followed  by  a  corresponding  decrease  in  the  diastatic  power  of  the 
serum,  but  a  marked  decrease  follows  removal  of  the  atrophied 
pancreas.  Almost  complete  removal  of  the  pancreas  in  pigs  does  not 
cause  a  decline  in  the  diastatic  power  of  the  serum  until  a  considerable 
time  after  the  operation  ;  in  dogs  the  decline  is  usually  rapid,  but  it 
may  be  delayed  for  eight  days.  In  pigs,  the  depression  when  it  does 
appear  is  slight.  Serous  exudations  rich  in  leucocytes,  obtained  by 
the  injection  of  aleuronat  into  the  pleural  cavity,  have  much  less 
diastatic  power  than  the  serum.  The  pancreas  or  leucocytes  are, 
therefore,  not  the  main  seat  of  the  production  of  the  blood  diastases. 
The  pancreas  probably  acts  indirectly  by  its  internal  secretion  ;  the 
decrease  in  diastatic  power  that  follows  extirpation  of  that  organ  is 
regarded  as  due  to  a  depression  of  all  the  tissue  cells,  particularly  the 
liver  cells,  which  results  in  the  decreased  output  of  diastase  into  the 
body  fluids.  W.  D.  H. 

The  Role  of  the  Kidneys  in  the  Regulation  of  the  Con¬ 
centration  of  the  Serum  Diastases.  J.  van  de  Erve  {Amer.  J. 
Physiol.,  1911,  29,  182 — 186). — In  dogs  ligature  of  the  renal  arteries 
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produces  no  change  in  the  serum  diastase.  Diuresis  caused  by  cutting 
the  renal  nerves  has  also  no  effect  ;  but  if  the  diuresis  is  due  to 
ingestion  of  excess  of  salt  solution,  the  dilution  of  the  blood  so 
produced  is  accompanied  by  a  diminution  of  the  diastatic  power  of  the 
serum.  The  polyuria  which  follows  complete  extirpation  of  the 
pancreas  is  therefore  not  an  important  factor  in  the  great  diminution 
of  this  power  which  is  observed  after  the  operation.  W.  D.  H. 


Physiology  of  Lymph.  XVIII.  The  Relation  of  the 
Pancreas  to  the  Lipase  of  the  Blood  and  the  Lymphs.  C.  L. 
von  Hess  ( J .  Biol.  Chern.,  1911,  10,  381 — 398). — Extirpation  of  the 
pancreas  in  dogs  does  not  alter  the  concentration  of  lipase  in  the 
serum  ;  in  rabbits  there  may  be  a  temporary  fall.  The  same  negative 
results  in  dogs  follow  ligature  of  the  pancreatic  ducts.  Partial 
atrophy  of  the  pancreas  in  dogs,  and  almost  complete  atrophy  in 
rabbits,  produces  no  change  in  sero-lipase.  Ligature  of  the  renal 
arteries  in  dogs  may  sometimes  cause  a  fall  in  the  amount  of  sero- 
lipase  ;  this  result  is  independent  of  pancreatic  lesions.  Bile  salts  do 
not  activate  sero-lipase.  Ether  anaesthesia  has  no  effect. 

Aleuronat  injected  into  the  pleural  cavity  gives  a  serous  exudation 
teeming  with  leucocytes,  with  a  smaller  lipolytic  power  than  the 
serum.  Hyper  and  hypo-thyroidism  has  no  effect.  The  pancreas  and 
thyroid  are  thus  not  the  main  sources  of  the  lipase  of  the  serum. 

W.  D.  H. 


Comparative  Proteolysis  Experiments  with  Trypsin. 
George  F.  White  and  William  Crozier  ( J .  Amer.  Ghem.  Soc.,  1911, 
33,  2042 — 2048). — The  work  hitherto  done  on  the  artificial  digestion 
of  proteins  with  reference  to  their  relative  food  value  is  of  limited 
importance,  as  the  extent  to  which  the  soluble  products  had  been 
hydrolysed  was  not  ascertained. 

van  Slyke  (Abstr.,  1911,  ii,  779)  has  devised  a  method  for  estimating 
the  amino-nitrogen  in  proteins  and  their  hydrolytic  products,  and  this 
has  now  been  applied  to  a  study  of  the  comparative  digestibility  by 
trypsin  of  boiled  beef,  cod,  and  dog-fish. 

The  time  of  digestion,  the  soluble  and  insoluble  nitrogen,  and  the 
amino-nitrogen  before  and  after  complete  hydrolysis  with  hydrochloric 
acid  are  stated  in  tabular  form.  Cod  is  the  most  readily  converted 
into  the  soluble  form,  and  its  soluble  proteins  are  shown  to  be  more 
easily  hydrolysed  than  those  of  beef  or  dog-fish,  as  they  yield  more 
amino-nitrogen.  Beef  is  the  least  easily  soluble,  but  the  hydrolysis  of 
its  soluble  proteins  lies  between  that  of  the  cod  and  the  dog-fish.  The 
results  agree  with  those  of  the  metabolism  experiments  of  van  Slyke 
and  White  (Abstr.,  1911,  ii,  623),  in  which  dogs  were  fed  with  beef 
and  cod,  and  indicate  that  dog-fish  would  be  digested  slowly  in  the 
organism  and  would  be  more  capable  of  maintaining  nitrogenous 
equilibrium  than  either  beef  or  cod.  The  flesh  of  the  dog-fish  contains 
0’84%  of  carbamide  (compare  van  Slyke  and  White,  Abstr.,  1911,  ii, 
624).  Dog-fish  is  recommended  as  a  valuable  food.  E.  G. 
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The  Nature  of  the  Repair  Processes  in  Protein  Metabolism. 
E.  Y.  McCollum  ( Amer .  J.  Physiol .,  1911,  29,  215 — 237). — Michaud 
states  that  when  a  starving  dog  is  fed  on  dog’s  flesh  in  amount  equiva¬ 
lent  to  its  daily  loss  of  nitrogen,  the  whole  of  the  protein  so  given  is 
used  for  repair  purposes.  In  the  present  experiments  pigs  were  used. 
They  were  fed  on  different  vegetable  proteins  in  quantity  equivalent 
to  the  lowest  possible  level  of  protein  metabolism  ;  the  results  do  not 
indicate  as  wide  differences  in  the  nutritive  values  of  the  proteins  of 
wheat,  oat,  and  maize  as  would  be  expected  from  the  known  chemical 
differences  between  these  proteins.  Zein  and  gelatin  are,  for  instance, 
“  incomplete  proteins.”  But  the  pig  can  utilise  the  nitrogen  of  zein 
very  efficiently  for  the  repair  of  losses  due  to  endogenous  metabolism  ; 
about  80%  was  so  used.  The  figure  for  gelatin  was  50 — 60% ;  but 
there  was  no  evidence  of  the  formation  of  additional  body  tissue.  On 
the  other  hand,  feeding  with  casein  as  the  only  protein  given,  resulted 
in  increases  of  the  body  protein  of  20 — 25%.  Repair  processes  are  of 
a  different  character  from  those  of  growth  ;  probably  in  cell  kata- 
bolism  and  repair,  the  processes  do  not  involve  the  destruction  and 
re-synthesis  of  an  entire  protein  molecule.  W.  D.  H. 

Studies  in  Nutrition.  III.  The  Utilisation  of  the  Proteins 
of  Corn.  Lafayette  B.  Mendel  and  Morris  S.  Fine  ( J .  Biol. 
Chem.,  1911,  10,  345—352.  Compare  Abstr.,  1911,  ii,  1109).— The 
proteins  of  maize  (usually  called  corn  in  America)  partly  purified 
were  somewhat  less  thoroughly  utilised  than  meat.  The  small  differ¬ 
ence  may  in  great  part  be  attributed  to  cell  residues  remaining  in  the 
preparation  employed.  W.  D.  H. 

Biological  Importance  of  Caseinogen  Phosphorus  for  the 
Growing  Organism.  Alexander  Lipschutz  (P finger's  Archiv,  1911, 
143,  99 — 108). — According  to  Bayliss  and  Plimmer,  the  phosphorus 
of  caseinogen  is  converted  into  inorganic  phosphate  before  absorption. 
This  opens  up  the  question  whether  feeding  on  the  milk  proteins  has 
from  the  phosphorus  point  of  view  any  special  advantage  in  growth. 
The  experiments  recorded  are  not  regarded  as  absolutely  conclusive, 
but  so  far  as  they  go  they  show  that  in  phosphorus  metabolism  the 
inorganic  phosphates  are  equally  beneficial  ;  and  if  organic  phosphor- 
ised  materials  are  given,  the  phosphorus  enters  the  blood-stream  as 
inorganic  phosphate.  W.  D.  H. 

Physiology  of  Phosphorus  Hunger  in  Growth.  Alexander 
Lipschutz  ( Pfliiger's  Archiv,  1911,  143,  91 — 98). — Liebig’s  law  of 
minimums  does  not  hold  in  animal  life  for  iron  or  calcium  ;  on  diets 
poor  in  these  substances  growth  continues.  It  is  now  shown  that  this 
is  true  also  for  phosphorus  ;  bony  growths  show  certain  changes,  but 
the  total  increase  in  the  weight  of  growing  animals  is  equally  great  on 
diets  poor  in  phosphorus  as  on  those  rich  in  that  element.  The 
meaning  and  possible  explanations  of  the  observed  data  are  discussed. 

W.  D.  H. 

The  Physiological  U  tilisation  of  the  Phosphorus  Compounds 
in  Fodders  by  Ruminants.  Gustav  Fingerling  ( Biochem .  Zeitsch., 
1911,37,266 — 271).— When  various  phosphorus  compounds  (phytiD, 
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lecithin,  nuclein,  sodium  nucleate,  and  inorganic  phosphorus  com¬ 
pounds)  were  added  to  certain  phosphorus  poor  diets  and  fed  to  lambs 
and  goats  in  milk,  the  phosphorus  was  not  utilised  to  much  more  than 
the  extent  of  50%,  whereas  in  other  diets,  including  oats,  sesame  oil, 
and  linseed  oil  cakes,  the  phosphorus  was  utilised  to  the  extent  of  90%. 
Furthermore,  in  a  certain  grass,  the  phosphorus  compounds  were 
utilised  to  the  extent  of  91%,  whereas  in  the  hay  made  from  the  same 
grass,  they  were  only  utilised  to  the  extent  of  5 3 '4%.  The  author 
draws  the  conclusion  that  the  differences  are  due  to  the  differences  in 
the  physical  characters  of  the  fodders,  the  cell-walls  of  the  food 
material  being  in  certain  cases  relatively  indiffusible  to  the  phosphorus 
compounds,  which  are  therefore  prevented  from  being  resorbed. 

S.  B.  S. 

The  Protective  Action  of  the  Bran  of  Padi  in  a  Diet  of 
White  Rice.  L.  Breaudat  (J.  Pharm.  Chim.,  1911,  [vii],  4, 
447 — 451). — Polyneuritis  of  fowls,  which  is  produced  by  an  exclusive 
diet  of  white  rice,  is  prevented  if  the  diet  contains  25 — 30%  of  rice 
bran.  This  protective  action  is  not  due  to  the  glutinous  matter,  fatty 
matter,  carbohydrates,  or  inorganic  salts  of  the  bran,  since  these  sub¬ 
stances  extracted  from  bran  had  no  protective  action  either  singly 
or  together. 

The  protective  constituent  may  be  extracted  from  the  bran  by  water. 
This  aqueous  extract  contains  only  a  very  small  proportion  of  the 
nitrogen  of  the  bran,  so  its  protective  action  is  not  to  be  attributed 
merely  to  a  supplementing  of  the  nitrogen  of  the  rice.  W.  J.  Y. 

Water  Drinking.  VIII.  Utilisation  of  Ingested  Fat  undbr 
the  Influence  of  Copious  and  Moderate  Water  Drinking  with 
Meals.  H.  A.  Mattill  and  Philip  B.  Hawk  (J.  Amer.  Chem.  Soc., 
1911,  33,  1978 — 1998). — Experiments  are  described  in  which  men, 
living  on  a  uniform  diet,  ingested  small  quantities  of  water  with  their 
meals  for  a  preliminary  period,  then  large  quantities  for  a  period,  and 
finally  returned  to  small  quantities.  When  an  additional  litre  of 
water  was  taken  with  each  meal,  the  amount  of  fat  excreted  was  con¬ 
siderably  reduced,  and  this  diminution  was  usually  evident  for  several 
days  after  the  return  to  a  normal  quantity  of  water.  A  slight  gain  in 
weight  accompanied  the  water  drinking,  and  was  not  subsequently 
lost.  After  several  months  of  drinking  moderate  quantities  with 
meals,  a  marked  improvement  in  the  digestion  of  fat  was  observed,  the 
utilisation  having  increased  from  94'3  to  96'5%.  The  factors  to  which 
the  better  absorption  and  more  complete  utilisation  of  the  fats  are 
probably  due  are  discussed.  E.  G. 

Water  Drinking.  IX.  Distribution  of  Bacterial  and  Other 
Forms  of  Faecal  Nitrogen  and  the  Utilisation  of  Ingested 
Protein  under  the  Influence  of  Copious  and  Moderate  Water 
Drinking  with  Meals.  H.  A.  Mattill  and  Philip  B.  Hawk  ( J . 
Amer.  Chem.  Soc.,  1911,  33,  1999 — 2019). — Experiments  were  carried 
out  on  the  same  lines  as  those  described  in  the  previous  paper  (pre¬ 
ceding  abstract).  The  ingestion  of  a  litre  of  water  with  meals  resulted 
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in  a  more  complete  utilisation  of  the  proteins  of  the  food,  as  was 
indicated  by  a  decrease  in  all  forms  of  nitrogen  in  the  fseees,  but  when 
only  500  c.c.  were  taken,  no  significant  changes  could  be  observed. 
The  beneficial  results  were  more  or  less  permanent,  and  no  indication 
was  obtained  of  any  detrimental  effect,  even  when  more  than  four 
litres  of  water  were  drunk  daily.  E.  G. 

Water  Drinking.  X.  Faecal  Output  and  its  Carbohydrate 
Content  under  the  Influence  of  Copious  and  Moderate  Water 
Drinking  with  Meals.  H.  A.  Mattill  and  Philip  B.  Hawk  ( J ’. 
Amer.  Ghem.  Soc.,  1911,  33,  2019 — -2032). — The  experiments  were 
conducted  on  the  same  lines  as  those  already  described  (preceding 
abstracts).  The  ingestion  of  a  litre  of  water  with  meals  caused  a 
decrease  in  the  amount  of  faecal  matter  excreted  as  well  as  of  the 
carbohydrates.  The  improved  utilisation  of  the  food  lasted  for  some 
time  after  the  water  drinking  had  been  discontinued.  The  ingestion 
of  500  c.c.  of  water  with  meals  caused  a  similar,  but  smaller,  reduction 
in  the  amount  of  carbohydrate  excreted.  The  average  daily  amount 
of  dry  bacterial  substance  in  the  faeces  was  8  2 7  grams.  The  causes 
of  the  beneficial  effect  of  water  drinking  on  the  utilisation  of  carbo¬ 
hydrates  are  discussed.  Many  desirable,  and  no  undesirable,  effects 
were  obtained  by  the  use  of  water  with  meals,  and,  in  general,  the 
greater  the  amount  of  water  taken,  the  greater  were  the  benefits. 

E.  G. 

Fasting  Studies.  V.  Studies  on  Water  Drinking.  XI. 
The  Influence  of  Excessive  Water  Ingestion  on  a  Dog  after 
a  Prolonged  Fast.  Paul  E.  Howe,  H.  A.  Mattill,  and  Philip  B. 
Hawk  ( J .  Biol.  Ghem.,  1911,  10,  417 — 432). — The  details  given  of 
the  various  nitrogenous  substances  in  the  urine  are  believed  to 
substantiate  the  hypothesis  that  the  increased  nitrogen  output 
associated  with  increased  water  ingestion  is  due  to  a  true  stimulation 
of  protein  katabolism  rather  than  to  a  flushing  of  the  tissues. 

W.  D.  H. 

The  Effect  of  Substances  which  Dissolve  in  Fat  on  the 
Mobility  of  Phagocytes  and  Other  Cells.  Hartog  J.  Hamburger 
and  J.  de  Haan  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1911,  14, 
314 — 324). — The  acceleration  of  phagocytosis  by  substances  dissolving 
fats  is  attributed  to  a  weakening  of  the  fatty  surface  layer,  and  this 
facilitates  amceboid  movement.  Alcohol,  butyric  acid,  propionic  acid, 
and  Peruvian  balsam  act  in  this  way  ;  this  explains  why  Peruvian 
balsam  has  a  good  effect  on  infected  wounds.  The  acceleration  of 
phagocytosis  is  parallel  to  the  solubility  of  the  substances  used  in  fat. 
Among  animals  cells  which  show  increased  mobility  must  be  reckoned, 
not  only  phagocytes,  but  nerve-cells,  eggs  of  lower  marine  animals, 
and  ciliated  epithelium.  The  germination  of  wheat  grains  is 
accelerated  by  chloroform  1  in  100,000,  but  delayed  by  1  in  1000,  as 
the  latter  strength  paralyses  the  protoplasm  of  the  cells. 

W.  D.  H. 
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The  Influence  of  Bases  on  the  Development  and  Oxidative 
Processes  in  the  Eggs  of  the  Sea-urchin  (Arbacia).  J  acques  Loeb 
and  Hardolph  Wasteneys  ( Biochem .  Zeitsch .,  1911,  37,  410 — 423). — 
The  bifurcation  and  oxygen  consumption  of  recently  fertilised  eggs 
of  Arbacia  in  solutions  of  sodium,  potassium  and  calcium  chlorides, 
in  which  the  hydroxyl  ion  concentration  was  varied  by  means  of 
sodium  hydroxide  and  hydrogen  chloride,  were  investigated.  It  was 
found  that  change  of  C0K  from  10~10  to  10~4  corresponded 
with  an  increased  oxygen  consumption  of  only  20%.  After  this  the 
oxygen  consumption  rapidly  increased,  a  change  of  C0H  from  10~4  to 
8T0~4  increasing  the  amount  of  oxygen  utilised  two-fold.  The 
inhibition  of  bifurcation  by  sodium  hydroxide  in  higher  concentra¬ 
tions,  previously  noted  by  Loe’o  and  Waiburg,  does  not  depend  only 
on  the  increase  in  oxidative  processes,  for  if  this  increase  is  produced 
by  rise  of  temperature  only,  there  is  a  quicker  bifurcation  rather 
than  inhibition.  The  differences  in  the  previously  observed  toxicity 
effects  produced  by  the  addition  of  sodium  hydroxide  to  sodium  and 
potassium  chloride  solution,  on  the  one  hand,  and  sodium  and  calcium 
chloride  solution,  on  the  other,  cannot,  it  was  found,  be  ascribed  to 
differences  in  the  oxidation  rates  in  the  two  solutions.  In  view  of 
the  fact  that  ammonium  hydroxide  produces  about  the  same  effect 
as  sodium  hydroxide  in  the  same  relative  concentration,  the  con¬ 
clusion  is  drawn  that  the  action  of  the  latter  cannot  be  ascribed 
merely  to  the  concentration  of  the  hydroxyl  ions.  S.  B.  S. 

The  Organic  Bases  in  the  Flesh  of  Wild  Rabbits.  Kiyohisa 
Yoshimura  ( Biochem .  Zeitsch.,  1911,  37,  477 — 481). — The  only  bases 
which  the  author  has  succeeded  in  isolating  from  the  flesh  of 
wild  z-abbits  were  creatine,  hypoxanlhine,  xanthine,  and  carnosine. 
The  usual  methods  were  employed.  S.  B.  S. 

The  Imbibition  and  the  Loss  of  Water  by  Resting  and 
Stimulated  Frogs’  Muscles  when  Immersed  in  Isotonic  Saline 
Solution.  Carl  Schwarz  (Biochem.  Zeitsch.,  1911,  37,  34 — 46). — 
von  Fiirth  and  Lenk  (Abstr.,  1911,  ii,  750)  have  shown  that  the 
muscles  in  isotonic  saline  solution  first  of  all  take  up  water  until  a 
maximum  is  reached,  and  then  lose  water.  The  first  stage  is  an  imbibi¬ 
tion  process,  which  is  accelerated  by  the  presence  of  lactic  acid.  The 
loss  of  water  is  due  to  a  gradual  coagulation  of  the  muscle  proteins. 
The  action  of  isotonic  saline  on  resting  and  stimulated  muscles  is 
similar,  but  the  stage  of  maximum  imbibition  and  subsequent  loss 
of  water  is  reached  sooner  in  the  case  of  the  stimulated  than  in  that 
of  the  resting  muscles.  This  result  can  be  readily  explained  by  the 
presence  of  larger  quantities  of  lactic  acid  in  the  stimulated  muscles. 
In  the  case  of  the  resting  muscles,  the  lactic  acid  is  only  formed 
slowly  post-mortem.  The  results  confirm  generally,  therefore,  the 
theories  of  von  Fiirth  and  Lenk.  The  rate  of  imbibition  and  loss  of 
water  in  slightly  hyper-  and  hypo-tonic  solutions  was  also  investigated, 
and  the  results  obtained  were  those  which  would,  from  the  theory 
of  osmosis,  be  expected.  S.  B.  S. 
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The  Potassium,  Sodium,  and  Chlorine  Content  of  Plain 
and  Striated  Muscles  from  Various  Animals.  A.  Costantino 
(. Biochem .  Zeitsch.,  1911,  37,  52 — 77). — A  large  number  of  analyses 
made  by  a  wet-ashing  method  of  different  kinds  of  muscular  tissue 
from  various  mammals,  fowls,  and  turkeys  were  made,  and  are 
tabulated  by  the  author.  No  very  definite  generalisations  as  to  the 
distribution  of  potassium,  sodium,  or  chlorine  in  the  various  materials 
examined  can  be  drawn  from  the  results.  S.  B.  S. 

The  Alleged  Formation  of  Lactic  Acid  in  Muscle  during 
Autolysis  and  in  Post-survival  Periods.  W.  M.  Fletcher 
{J.  Physiol .,  1911,  43,  286 — 312). — The  production  of  lactic  acid 
in  excised  mammalian  and  amphibian  muscle  is  accelerated  by 
mechanical  injury.  The  rate  of  production  varies  with  the  tempera¬ 
ture,  and  at  body  temperature  reaches  its  maximum  within  an  hour. 
If  the  muscle  is  destroyed  by  heating,  production  of  lactic  acid  ceases. 
After  the  maximum  is  once  reached,  no  further  production  of  lactic 
acid  occurs  during  autolysis.  No  glycolytic  enzyme  leading  to  the 
production  of  lactic  acid  from  added  dextrose  is  present.  If  bacterial 
infection  occurs,  the  result  depends  on  the  specific  action  of  the 
bacteria ;  the  d-lactic  acid  is  commonly  diminished,  W.  D.  H. 

The  Innervation  of  the  Coronary  Vessels.  Thomas  Gregor 
Brodie  and  Winifred  C.  Cullis  (J.  Physiol.,  1911,  43,  313 — 324). — 
Adrenaline  in  great  dilution  causes  a  temporary  contraction  of 
the  vessels  which  supply  the  heart.  This  is  followed  by  dilatation. 
This  is  considered  to  prove  the  existence  of  both  vaso-constrictor  and 
vaso-dilator  nerves  in  the  coronary  vessels,  but  a  secondary  cause 
of  the  dilatation  is  the  action  of  metabolites,  particularly  carbon 
dioxide.  Earlier  observers  have  failed  to  detect  the  primary  constric¬ 
tion,  because  the  solutions  of  adrenaline  used  have  been  too  strong, 
so  that  the  first  effect  is  masked  by  the  second.  W.  D.  H. 

The  Action  of  Homologous  Alcohols  and  Aldehydes  on  the 
Tortoise  Heart.  Horace  M.  Vernon  (J.  Physiol.,  1911,  43, 
325  —  342). — When  the  tortoise  heart  is  perfused  with  oxygenated 
Ringer’s  solution  containing  alcohol,  the  beats  are  depressed  to  a 
definite  level.  On  washing  out  with  fresh  RiDger’s  solution,  the  heart 
completely  and  rapidly  recovers.  The  toxicity  of  the  alcohols  increases 
with  their  molecular  weights,  the  order  being  the  same  as  that  found 
by  Overton  for  the  narcotisation  of  tadpoles.  It  also  corresponds  with 
their  capacity  for  laking  red  corpuscles.  Aldehydes  also  depress 
cardiac  action  to  a  constant  level,  but  recovery  with  fresh  Ringer’s 
solution  is  not  so  complete  as  with  the  alcohols.  These  relative 
toxicities  are:  propaldehyde  FO,  acetaldehyde  1*2,  formaldehyde 
40  :  that  is,  there  is  no  relationship  to  molecular  weights. 

W.  D.  H. 

Comparative  Histological  and  Chemical  Investigations  of 
the  Fat  Contents  of  Organs.  Nagamichi  Shibata  and  Shigekiyo 
Endo  {Biochem.  Zeitsch.,  1911,  37,  399 — 409). — The  organs  (liver  and 
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kidneys)  from  individuals  who  had  died  from  various  diseases  were 
examined  histologically  with  the  use  of  the  ordinary  fat-staining 
reagents,  and  chemically  by  the  Kumagawa-Suto  method.  It  was 
found  that,  with  few  exceptions,  those  organs  which  appeared  to  be 
histologically  rich  in  fats  did  actually  contain  relative  large  amounts, 
as  determined  by  the  chemical  process.  S.  B.  S. 

Fatty  Infiltration  [into  the  Liver]  after  Phosphorus  Poison¬ 
ing  and  the  Origin  of  Fat  in  the  Animal  Body.  Nagamichi 
Shibata  ( Biochem .  Zeitsch.,  1911,  37,  345 — 398). — The  experiments 
were  carried  out  on  mice  and  frogs,  and  the  fat  and  nitrogen  distribu¬ 
tion  between  the  liver  and  the  remainder  of  the  body  in  normal  and 
poisoned  animals  was  determined  and  compared,  the  Kumagawa-Suto 
method  being  employed  for  the  estimation  of  the  fat.  The  main 
conclusion  drawn  is  that  there  is  no  evidence  of  the  synthesis  of  fat 
from  proteins.  Phosphorus  poisoning  causes  a  marked  diminution  in 
the  amount  of  total  body  fat,  but  an  increase  in  the  fat  of  the  liver.  The 
fat  diminution  is,  however,  less  after  phosphorus  poisoning  in  starving 
animals  than  it  is  in  normal  starving  mice.  Whereas  in  the  normal 
starving  animals  the  diminution  of  fat  amounted  to  50%  in  phosphorus- 
poisoned  starving  animals  it  was  from  50  to  65%  of  the  normal  value, 
when  the  poisoned  and  control  animals  had  been  deprived  of  food  for 
the  same  period.  The  results  were  somewhat  similar,  but  not  so  definite 
in  the  case  of  frogs.  In  the  case  of  both  mice  and  frogs  there  was 
loss  of  nitrogen,  which  was  not,  however,  as  great  as  that  which 
occurs  during  fasting.  The  fat  in  the  livers  of  the  animals  poisoned 
by  phosphorus  is  derived  from  the  subcutaneous  fat  depots.  This  fact 
was  determined  by  injection  of  foreign  fats,  and  the  estimation  of 
the  iodine-numbers  of  the  liver  fat.  Very  marked  was  the  fat  diminu¬ 
tion  after  phosphorus  poisoning  when  the  mice  were  fed  with  a  bread 
diet.  Whereas  after  simple  fasting,  phosphorus  poisoning  caused  a 
fat  diminution  of  50%,  after  feeding  with  bread,  under  otherwise 
similar  conditions,  the  fat  sank  to  84%  of  the  normal.  The  fat  content 
of  the  liver  had  sunk  from  15  to  30%.  The  energy  consumed  both  by 
the  normal  and  phosphorus-poisoned  animals  on  a  bread  diet  was  the 
same  (about  33  cal.  per  kilo,  body-weight  per  hour).  It  appears 
according  to  the  author,  that  the  administration  of  glycogen-forming 
substances  causes  an  oxidation  of  the  infiltered  fat  in  the  liver  of 
phosphorus-poisoned  animals,  and  that,  therefore,  on  a  carbohydrate- 
rich  diet  there  is  no  fatty  liver,  but  even  the  fat  is  less  than  normal. 
The  results  leave,  according  to  the  author,  no  donbt  as  to  the  fact 
that  the  fat  in  the  livers  of  phosphorus- poisoned  animals  is  due  to 
infiltration,  and  is  not  derived  from  proteins. 

Kumagawa’s  theory  as  to  the  action  of  phosphorus  on  the  liver  cells 
and  the  metabolism  of  fat  and  carbohydrates  in  the  liver  is  given  in 
brief  outline.  S.  B.  S. 

Inhibition  of  Post-mortem  Production  of  Sugar  in  the 
Liver  and  of  Certain  Forms  of  G-lycosuria  by  the  Intravenous 
Injection  of  Dilute  Solutions  of  Sodium  Carbonate.  Frederick 
W.  Pavy  and  William  Godden  ( Proc .  Physiol.  Soc.,  1911,  vii — x; 
J.  Physiol .,  43). — Pavy  and  Bywaters  (Abstr.,  1910,  ii,  1098)  have 
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previously  shown  that  acids  activate  inverting  and  diastatic  enzymes. 
In  the  case  of  liver-diastase,  the  post-mortem  production  of  sugar  can 
be  inhibited  by  previous  injection  of  a  2%  solution  of  sodium 
carbonate.  Some  forms  of  glycosuria  are  dependent  on  sugar  being 
thrown  into  the  circulation  by  the  liver ;  this  occurs,  for  instance,  in 
the  glycosuria  produced  by  chloroform  inhalation  ;  this  in  the  cat 
can  be  reduced,  and  even  completely  inhibited,  by  injection  of  sodium 
carbonate  ;  the  injection  of  normal  saline  or  Ringer’s  solution  has  no 
such  effect.  W.  D,  H. 

The  Influence  of  Iodine  on  Autolysis,  Leon  Kepinow  ( Biochem . 
Zeitsch.,  1911,  37,  238 — 248). — The  addition  of  iodine  accelerates  the 
autolysis  of  the  liver,  whereas  that  of  potassium  iodide  does  not.  The 
injection  of  Lugol’s  solution  also  increases  the  liver  autolysis  when 
the  organ  is  removed  from  the  animal  within  six  to  twenty-four 
hours  after  the  injection.  The  injection  of  potassium  iodide  produces 
a  similar  effect.  Long-continued  injections  of  the  iodide  produce 
a  still  more  marked  effect.  The  serum  of  animals  which  had  been 
subjected  to  a  long-continued  treatment  also  produced  an  accelerating 
effect.  Iodine  did  not  accelerate  the  action  of  pancreatin  on  heated 
liver  tissue.  The  injection  of  both  iodine  and  potassium  iodide 
increased  the  anti-tryptic  index.  S.  B.  S. 

Ingestion  of  Acids  by  a  Dog  after  Partial  Extirpation  of 
the  Pancreas.  Henri  LABBEand  L.  Violle  ( Compt .  rend.,  1911,  153, 
1085 — 1087). — A  dog  from  which  six-sevenths  of  the  pancreas  had  been 
removed  was  given  a  considerable  amount  of  hydrochloric  acid  with  its 
food.  Contrary  to  expectation,  the  operation  did  not  diminish  the 
capacity  of  the  organism  to  prevent  intoxication  by  an  increased  out¬ 
put  of  nitrogenous  bases.  Nevertheless,  the  effort  necessary  to  resist 
the  action  of  the  acid  was  apparent  from  the  animal’s  loss  in  weight 
and  by  a  fall  in  the  coefficient  of  nitrogenous  equilibrium.  No  such 
changes  were  produced  by  the  acid  in  healthy  animals,  neither  was  the 
proportion  of  amino-nitrogen  in  the  urine  altered.  Removal  of  the 
pancreas  appears  to  lead  to  an  increased  destruction  of  amino-acids. 

W.  O.  W. 

The  Enzymes  of  the  Spleen.  Tamio  Tanaka  ( Biochem .  Zeitsch ., 
1911,  37,  249 — 261). — The  dried  powder  of  pig’s  spleen  contains  the 
following  enzymes  :  catalase,  oxydase,  starch,  and  glycogen-splitting 
diastase,  inulase,  invertase,  lipase,  urease,  and  enzymes  of  the  type  of 
pepsin,  trypsin,  and  erepsin.  The  following  enzymes  were  absent  : 
lactase,  deamidase,  and  glycolytic  enzymes.  S.  B.  S. 

The  Vesicular  Fluid  of  the  Hedgehog.  F.  Gowland  Hopkins 
( J .  Physiol.,  1911,  43,  259 — 260). — The  secretion  of  the  vesieulae 
seminales  is  a  glairy,  milky,  slightly  alkaline  fluid,  which  contains  a 
crystalloid  substance  in  suspension,  that  can  be  removed  by  the 
centrifuge.  The  crystals  look  like  ill-formed  crystals  of  edestin  ;  it 
gives  the  protein  colour  tests,  and  contains  phosphorus.  Prolonged 
boiling  with  water  and  prolonged  action  of  alcohol  do  not  affect  the 
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form  or  transparency  of  the  crystals.  It  differs  also  from  other 
phospho-proteins  in  its  comparative  resistance  to  the  solvent  action  of 
alkalis.  Its  solution  in  sodium  hydroxide  gives  an  amorphous  pre¬ 
cipitate  on  acidifying,  and  evolutioa  of  hydrogen  sulphide.  The 
crystals  are  soluble  in  dilute  hydrochloric  acid,  and  this  solution 
reduces  Fehling's  solution.  In  the  clear  residual  fluid  obtained  by 
removing  the  crystals,  small  quantities  of  albumin  and  globulin  are 
present.  W.  D.  H. 

The  Enzymes  of  Bull’s  Testes.  Shinji  Mihara  ( Zeitsch .  physiol. 
Ghem.,  1911,  75,  443 — 455). — An  enzyme  was  found  which  is  capable 
of  splitting  arginine  into  ornithine  and  urea.  The  intensity  of  action 
of  the  deamidase  contained  in  the  extract  of  the  testes  varies  largely 
according  to  the  amino-compounds  employed.  Asparagine  is  readily 
decomposed  into  ammonia,  whilst  glycine  is  only  slightly  attacked,  and 
urea  remains  unchanged.  It  is  not  clear  from  the  present  stage  of 
the  investigations  whether  or  not  specific  enzymes  are  required  for  the 
decomposition  of  various  amino-compounds.  Nuclease  is  present  and 
also  an  enzyme  acting  on  salicin  but  not  on  amygdalin.  H.  B.  H. 

The  Relation  between  the  Corpus  Luteum  and  the  Growth 
of  the  Mammary  Gland.  Charles  H.  O’Donoghue  ( Proc .  physiol. 
Soc.,  1911,  xvi — xvii ;  J.  Physiol.,  43). — Experiments  and  observa¬ 
tions  are  adduced  which  show  that  in  the  marsupial,  Dasyurus ,  the 
corpus  luteum  of  the  ovary  is  a  ductless  gland,  which  produces  an 
internal  secretion  which  is  the  inciting  cause  of  the  growth  of  the 
mammary  glands.  W.  D.  H. 

Formation  of  Glycine  in  the  Body.  I.  Albert  A.  Epstein 
and  Samuel  Bookman  (J.  Biol.  Ghem.,  1911,  10,  353 — 371). — The 
production  of  glycine  in  the  body  is  progressive,  depending  to  a  certain 
extent  on  the  amount  of  benzoic  acid  present  in  the  circulation  ;  no 
reserve  store  of  glycine  exists.  Benzoic  acid  does  not  cause  a  massive 
decomposition  of  protein,  but  its  action  is  selective ;  it  combines  with 
glycine  or  with  other  groups  which  can  be  changed  into  glycine.  This 
occurs  independently  of  the  rest  of  protein  metabolism. 

W.  D.  H. 

Cooking  and  Composition  of  Some  English  Fish.  Katherine 
I.  Williams  (Ghem.  News,  1911,  104,  271 — 274.  Compare  Trans., 
1897,  71,  649). — Results  of  analyses  are  given  showing  the  quantities 
of  water,  ash,  protein,  fat,  reducing  substances  (as  dextrose),  etc., 
yielded  by  some  twenty-five  different  kinds  of  fish  after  these  had  been 
cooked  by  boiling.  The  loss  in  weight  of  the  fish  during  the  cooking 
is  recorded,  and  attention  is  drawn  to  the  phosphorus-content  of  fish  ; 
the  quantities  of  phosphoric  anhydride  found  on  the  analysis  of  the 
mineral  constituents  of  the  different  kinds  of  fish  show  that,  as  a  rule, 
fish  does  not  contain  a  larger  quantity  of  phosphorus  compounds  than 
is  present  in  the  flesh  of  animals.  W.  P.  S. 

The  Effects  of  Asphyxia,  Hyperpncea,  and  Sensory  Stimula¬ 
tion  on  Adrenal  Secretion.  Walter  B.  Cannon  and  R.  G.  Hoskins 
(Amer.  J.  Physiol .,  1911, 29,  274 — 279). — The  method  used  for  testing 
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for  adrenaline  in  blood  was  Hoskins’,  namely,  a  strip  of  intestine  is 
placed  in  oxygenated  Ringer’s  solution,  and  then  transferred  to  the 
blood  ;  the  amount  of  inhibition  of  the  contractions  indicates  the 
amount  of  adrenaline  in  the  blood.  Cats  were  used.  Asphyxia  was 
found  to  result  in  increased  secretion  from  the  adrenal  bodies. 
Hyperpncea  does  not  lead  to  this  result.  Stimulation  of  large  sensory 
nerves  (and  probably,  therefore,  surgical  shock)  causes  increased 
adrenal  secretion ;  adrenal  fatigue  may  therefore  be  a  factor  in  shock. 

W.  D.  H. 

Isolation  of  Choleic  Acid,  Stearic  Acid,  and  Cholesterol  from 
Ox  Gall-stones.  Hans  Fischer  and  P.  Meyer  ( Zeitsck .  physiol. 
Chem .,  1911,  76,  95 — 98). — Powdered  ox  gall-stones  when  extracted 
with  ether  yield  to  the  extract  choleic  and  stearic  acids  and  cholesterol. 
The  choleic  acid  obtained,  m.  p.  185 — 188°,  [a]u  +  48*2°,  was  tasteless. 

E.  F.  A. 

The  Influence  of  Colloids  on  Diuresis.  Frank  P.  Knowlton 
(J.  Physiol .,  1911,  43,  219 — 231). — Colloids  which  possess  an  osmotic 
pressure,  such  as  gelatin  and  gum  acacia,  inhibit  in  rabbits  the  diuresis 
produced  by  normal  saline  solution,  or  by  hypertonic  solutions  of 
sodium  chloride,  but  are  largely  ineffective  on  the  diuresis  caused  by 
sodium  sulphate.  The  diuresis  produced  by  the  latter  salt  is  accom¬ 
panied  by  an  increased  oxygen-consumption  by  the  kidney  ;  that 
produced  by  sodium  chloride  is  apparently  mechanical,  or,  at  least,  is 
not  accompanied  by  detectable  increase  of  metabolic  activity.  The 
colloids  given  cause  no  alteration  in  the  blood-flowthrough  the  kidney, 
and  do  not  affect  its  gaseous  metabolism.  Change  in  the  concentration 
and,  therefore,  in  the  osmotic  pressure  of  the  blood  colloids  is  thus  a 
factor  in  the  production  of  urine  in  the  glomeruli.  Colloids  possessing 
no  osmotic  pressure  have  no  such  action.  W.  D.  H. 

The  Influence  of  Hydrocyanic  Acid  on  the  Excretion  of 
Sulphur  in  the  Urine.  R.  Magnanimi  {Chem.  Zentr.,  1911,  ii, 
1467 — 1468  ;  from  Arch.  farm,  sperim.,  12,  210 — 216). — Sub-lethal 
doses  depress  oxidative  changes  in  the  body,  and,  as  would  be  expected, 
therefore  cause  an  increase  in  the  “  neutral  sulphur  ”  of  the  urine. 
In  rabbits,  the  effect  is  a  lessened  secretion  of  urine,  and  a  percentage 
increase  of  sulphur.  The  total  sulphur  is  slightly  raised,  but  the 
increase  is  not  in  the  neutral  sulphur.  This  shows  that  other  factors 
than  mere  oxidation  have  to  be  reckoned  with.  W.  D.  H. 

Influence  of  Phlorid2in  on  the  Distribution  of  Nitrogen 
in  the  Urine  of  Starved  Rabbits.  Junzi  Yoshikawa  ( Zeitsch . 
physiol.  Chem.,  1911,  75,  475 — 487). — Following  the  injection  of 
phloridzin  into  starved  rabbits,  there  is  an  immediate  marked  increase 
in  the  output  of  amino-acids  capable  of  being  titrated  by  the  form¬ 
aldehyde  method,  which  more  than  keeps  pace  proportionally  with  the 
total  output  of  nitrogen.  The  absolute  amount  of  carbamide  excreted 
is  parallel  to  the  total  nitrogen.  A  remarkable  absolute  and  relative 
increase  in  the  excretion  of  ammonia  takes  place  shortly  before  death. 
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The  increased  protein  decomposition  under  the  influence  of  the  poison 
is  confirmed. 

In  parallel  cases  of  exposure  to  extreme  hunger,  without  the 
administration  of  phloridzin,  the  separation  of  total  nitrogen, 
carbamide,  and  ammonia  slowly  increased,  their  relative  proportions 
being  the  same  as  in  the  phloridzin  experiments.  An  increased 
excretion  of  amino-acids  was  only  observed  just  before  death.  Phloridzin 
accordingly  exerts  a  specific  action  in  causing  the  excretion  of  amino- 
acids.  E.  F.  A. 

The  Occurrence  of  Lysine  in  the  Urine  in  Cystinuria. 
Dankwart  Ackermann  and  Friedrich  Kutscher  (Zeilsch.  Biol., 
1911,  57,  355 — 359). — In  cystinuria  there  is  a  metabolic  condition 
in  which  the  breakdown  of  amino-acids  is  inhibited.  In  numerous 
cases,  leucine,  tyrosine,  as  well  as  cadaverine  and  putrescine  have 
been  found  in  the  urine.  To  this  list  it  is  now  necessary  to  add 
lysine.  W.  D.  H. 

The  Action  of  Alanine  on  the  Excretion  of  Acetone.  Gunnar 
Forssner  ( Chem .  Zentr.,  1911,  ii,  1049 — 1050;  from  Skand.  Arch. 
Physiol.,  1911,  25,  338 — 342). — On  a  customary  diet  and  muscular 
work,  a  slight  acetonuria  occurs,  lasting  about  twelve  hours  (0  06 
gram  per  hour).  The  addition  of  alanine  diminishes  this  considerably. 
The  “anti-ketogenic”  action  of  alanine  is  thus  considered  to  be  proved. 

W.  D.  H. 

Creatinine  Excretion  of  the  Pig.  E.  Y.  McCollum  ( Amer .  J. 
Physiol.,  1911,  29,  210 — 214). — Most  pigs  will  take  a  sufficient 
amount  of  starch  solution  containing  the  necessary  salts  to  meet  all 
the  energy  requirements  day  after  day  with  no  evidence  of  anorexia, 
and  no  appreciable  loss  of  weight.  Under  such  conditions,  exogenous 
protein  metabolism  would  vanish,  and  the  ratio  of  creatinine-nitrogen 
to  total  nitrogen  should  be  constant.  In  six  animals  it  averaged 
18'5.  About  60%  of  the  total  nitrogen  was  in  the  form  of  urea.  No 
creatine  was  present.  To  determine  endogenous  protein  metabolism 
in  the  pig  it  is  necessary  to  determine  the  creatinine-nitrogen  in  the 
urine  when  the  diet  is  free  from  nitrogen,  and  multiply  by  5’5. 

W.  D.  II. 

Action  of  Certain  Lipoids  in  Producing  Caseation.  H. 
Gaehlinger  and  A.  Tilmant  ( Compt .  rend.,  1911,  153,  982 — 983). — 
Animals  treated  with  subcutaneous  injections  of  hepatic  lipoids  develop 
tumours  consisting  of  a  fibrous  envelope  enclosing  a  casein-like  magma. 
Similar  results  have  been  obtained  by  Lefebvre  ( Thesis ,  Lille,  1911), 
using  a  meconium  culture,  and  by  Auclair,  who  employed  a  toxin  from 
tubercle  bacilli.  These  three  materials  all  contain  a  considerable 
amount  of  cholesterol  with  fatty  acids,  and  these  are  supposed  to  be 
the  active  agents  in  producing  the  substance  resembling  casein. 

w.  o.  w. 

Emotional  Glycosuria.  Walter  B.  Cannon,  A.  T.  Shohl,  and 
W.  G.  Wright  {Amer.  J.  Physiol.,  1911,  29,  280 — 287). — Fright  or 
rage  in  a  cat  leads  to  glycosuria.  This  does  not  occur  after  removal  of 
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the  adrenals.  Emotional  glycosuria  is  possibly  useful ;  fear  and  anger 
in  wild  life  are  likely  to  be  followed  by  muscular  struggles,  and  a 
mobilisation  of  sugar  in  the  blood  may  be  of  service  to  the  labouring 
muscles.  W.  D.  H. 

The  Action  of  Phospboryl  Chloride  on  the  Body  of  Man 
and  of  Animals.  Robert  Muller  ( Chem .  Zentr.,  1911,  ii,  41—42  ; 
from  Zeitsch.  exp.  Path.  Ther.,  1911,  9,  103 — 125). — Clinical 
experiences  obtained  on  the  human  subject  in  cases  of  phosphorus 
poisoning,  and  poisoning  after  chloroform  narcosis  are  discussed  and 
amplified  by  direct  experiments  on  rats.  Inhalation  experiments  on 
the  latter  in  a  Dreser  inhalation  apparatus  with  solutions  of  phosphoryl 
chloride  in  benzene  were  carried  out.  The  effects  of  tho  benzene  could 
be  readily  distinguished  from  those  of  the  phosphoryl  chloride.  The 
effects  of  the  latter  were  found  to  depend  far  more  on  the  concentra¬ 
tion  in  the  inhaled  air  aud  the  time  of  action  than  on  the  absolute 
quantities  in  the  animal  organism.  In  an  atmosphere  of  phosphoryl 
chloride  containing  0*05 — 02  vol.  %  of  the  gas,  the  animals  die  within 
a  few  hours  with  serious  lesions,  whereas  they  can  withstand  several 
inhalations  and  live  for  a  long  time  when  it  is  only  00123  vol.  %. 
The  histopathological  effects  were  also  investigated.  By  oral  ingestion 
of  the  aqueous  solution,  intense  local  irritant  action  was  observed. 

The  coefficient  of  division  of  phosphoryl  chloride  between  water  and 
benzene  was  found  to  be  0*764  :  0*736.  S.  B.  S. 

[Physiological  Action  ofj  Electrically  Prepared  Colloidal 
Rhodium.  Andre  Lancien  ( Compt .  rend.,  1911,  153,  1088 — 1090. 
Compare  Gutbier,  Abstr.,  1905,  ii,  396,  533). — Colloidal  rhodium  has 
been  obtained  by  Bredig’s  method,  in  the  form  of  an  unstable  solution 
containing  0*002  gram  per  litre.  This  solution  is  toxic  towards  patho¬ 
genic  organisms,  but  is  without  poisonous  action  on  fish,  frogs,  and 
dogs,  unless  employed  in  very  large  doses.  When  rendered  isotonic  to 
blood  by  means  of  sodium  chloride,  and  stable  by  the  addition  of  a 
trace  of  sodium  glycocholate,  it  was  found  to  have  a  very  beneficial 
effect  in  cases  of  pneumonia,  typhoid,  peritonitis,  enteritis,  post¬ 
operative  septicaemia,  and  in  tuberculosis  during  febrile  periods.  The 
injections  were  painless,  and  in  fever  reduced  the  temperature  to 
normal.  The  patient’s  urine  showed  an  increase  in  chlorine  aud  uric 
acid,  but  a  marked  diminution  in  urobilin  and  in  scatole  and  indole 
derivatives.  Leucocytosis  was  increased.  W.  O.  W. 

The  Influence  of  G-uaiacol  Derivatives  on  the  Excretion  of 
Glycuronic  Acid.  Th.  Knapp  {Chem.  Zentr.,  1911,  ii,  41  ;  from 
Schweiz.  Woch.  Chem.  Pharm.,  1911,  49,  229 — *231). — The  amounts  of 
guaiacol  derivatives  excreted  after  ingestion,  in  combination  with 
glycuronic  and  sulphuric  acids  were  estimated.  The  glycuronic  acid 
was  estimated  by  Tollens’  method.  After  ingestion  of  potassium 
guaiacolsulphonate,  the  glycuronic  acid  increased  above  the  normal 
only  after  large  doses  (3  grams).  The  increase  of  conjugated  acids 
after  administration  of  guaiacol  glycerol  ether  is  due,  not  only  to  the 
presence  of  paired  acids  with  guaiacol,  but  also  to  conjugated  acids  of 
a  non-volatile  derivative.  S.  B.  S. 
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The  Action  of  Choline  and  Neurine.  J.  Pal  ( Chem .  Zentr .,  1911, 

11,  1253 — 1254;  from  Zeitsch.  exp.  Path.  Ther.,  1911,  9,  191 — 206). — 

Synthetically  prepared  choline  when  intravenously  injected  acts  either 
as  a  depressor  or  pressor  substance,  and  the  effect  is  largely  deter¬ 
mined  by  the  state  of  narcosis.  After  protracted  ether  narcosis  or  the 
use  of  some  kinds  of  curare,  the  pressor  effect  comes  out.  Sub¬ 
cutaneously  injected,  it  has  but  little  toxic  action.  The  effect  of 
neurine  hydrochloride  is  much  more  powerful,  and  very  minute  doses 
raise  the  blood  pressure;  it  produces  the  same  effect  when  given 
hypodermically.  The  effect  of  choline  on  the  heart  is  inconstant,  but 
there  is  usually  a  primary  weakening  of  its  action,  followed  by  an 
increase.  W.  D.  H. 

The  Behaviour  of  Betaine,  Trigonelline,  and  1-Methyl- 
pyridinium  Hydroxide  in  the  Animal  Organism.  Arnt 
Kohlrausch  ( Zeitsch .  Biol.,  1911,  57,  273 — 308). — If  betaine  is  given 
to  an  animal,  much  of  it  passes  unchanged  into  the  urine ;  the  amount 
so  unaffected  in  its  passage  through  the  body  is  greater  in  herbivora 
than  in  carnivora.  This  occurs  whether  it  is  given  by  the  mouth  or 
injected  hypodermically.  Some  is  broken  down  to  trimethylamine. 
Trigonelline  and  methylpyridinium  hydroxide  are  excreted  completely 
as  such.  In  man,  during  abstinence  from  nicotine  and  caffeine,  no 
pyridine  derivatives  occur  in  the  urine.  Betaine  chloride  acts  on 
the  isolated  heart  and  on  blood  pressure,  as  Waller,  Plimmer,  and 
Miss  Sowton  stated.  Trigonelline  acts  in  a  similar  way.  Methyl¬ 
pyridinium  hydroxide,  however,  increases  the  arterial  pressure  and 
diminishes  pulmonary  ventilation.  W.  D.  H. 

Strychnine  Reversal.  A.  G.  W.  Owen  and  Charles  S. 
Sherrington  (J.  Physiol.,  1911,  43,  232 — 241). — Under  the  influence 
of  strychnine,  certain  inhibitory  reflex  phenomena  in  skeletal  muscles 
are  converted  into  excitatory  reflex  effects.  The  possible  explanations 
are  discussed,  but  no  definite  decision  arrived  at.  W.  D.  H. 

Some  Iodine  Compounds  and  Preparations  in  Common 
Therapeutic  Use.  Eduardo  Filippi  (Arch.  Farm.  sper.  Sci.,  1911, 

12.  Reprint  22  pp.). — The  catalases  of  the  blood  and  of  the  liver 
readily  absorb  iodine,  for  instance,  from  an  alcoholic  iodine  solution. 
The  product  obtained  may  contain  10 — 20%  of  adsorbed  iodine,  and 
when  the  iodocatalase  is  administered  to  an  animal,  the  elimination  of 
the  iodine  is  very  slow.  The  iodocatalases  do  not  affect  the  progress 
of  peptic  digestion,  and  their  own  catalytic  activity  is  not  sensibly  less 
than  that  of  the  non-iodised  catalases. 

The  author  discusses  the  probable  mode  of  attachment  of  the  iodine 
in  several  preparations  intended  for  use  as  drugs.  Some  are  adsorption 
products,  others  true  iodine  compounds  in  which  the  iodine  is  linked 
either  to  carbon  or  oxygen  ;  many  so-called  organic  iodine  compounds 
are  really  derivatives  of  hydriodic  acid.  R.  V.  S. 

The  Physiological  Action  of  Extracts  of  the  Pineal  Body. 
H.  E.  Jordan  and  J.  A.  E.  Eyster  ( Amer .  J.  Physiol.,  1911,  29, 
115 — 123). — The  effect  of  injecting  extracts  of  the  pineal  body 
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intravascularly  in  cats  is  small  and  unimportant,  as  stated  by  Dixon 
and  Halliburton  ;  in  dogs  the  fall  of  blood-pressure  is  more  marked, 
and  is  associated  with  vaso-dilatation  in  the  intestinal  area.  The 
beat  of  the  isolated  cat’s  heart  is  slightly  improved  by  the  addition  of 
the  extract ;  transitory  diuresis  associated  with  glycosuria  occurred  in 
about  80%  of  the  cases.  W.  D.  H. 

Physiological  Action  of  Atoxyl  (p-Aminophenylarsinic 
Acid).  Maximilian  Nierenstein  ( Ber 1911,  44,  3563). — A  claim 
forpriority.  Bertheim  (Abstr.,  191 1,  i,  1055)  has  attributed  to  Ehrlich 
the  suggestion  that  the  amino-group  in  atoxyl  plays  the  same  r61e  as 
the  chromogenic  group  in  a  dye.  It  was  made  previously  by  Breinl 
and  Nierenstein  (Abstr.,  1909,  ii,  509).  E.  F.  A. 

Bio  chemical  Investigations  of  Aromatic  Mercury  Com¬ 
pounds.  Walther  Schkauth  and  Walter  Schoeller  ( Biochem . 
Zeilsch.,  1911,  37,  510 — 511).' — Further  reply  to  Blumenthal  (Abstr., 
1911,  ii,  1017).  S.  B.  S. 

Narcosis  and  Want  of  Oxygen.  IV.  Elisabeth  Hamburger 
( PJluger’s  Archiv ,  1911,  143,  186 — 188). — Various  narcotics  of  the 
fatty  series  dissolved  in  olive  oil  diminish  its  capacity  to  absorb 
oxygen.  Sulphonal  and  trional  act  most,  and  tetronal,  amoDg  the 
narcotics  tested,  least,  strongly.  W.  D.  H. 

Action  of  an  Oxazine  (3:5: 9-Triaminophenoxazonium 
Chloride)  and  of  Acridine  on  Trypanosomes.  A.  Laveran  and 
D.  Roudsky  ( Compt .  rend.,  1911,  153,  916 — 919.  Compare  Abstr., 
1911,  ii,  911). — When  the  centrosomes  of  trypanosomes  ( Tr .  evansi ) 
from  the  blood  of  inice  have  been  caused  to  disappear  by  administra¬ 
tion  of  an  oxazine,  as  described  in  an  earlier  communication,  it  is 
possible  to  produce  a  similar  condition  in  untreated  mice  by  inoculating 
them  with  such  modified  trypanosomes.  Acridine  has  a  similar  action 
on  the  centrosomes.  The  action  is  attributed  to  autoxidation,  since 
substances,  such  as  alkaloids  or  potassium  cyanide,  which  diminish 
oxidation  also  prevent  absorption  of  the  dyes  by  the  centrosomes. 

W.  O.  W. 
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Formation  of  Calcium  Carbonate  in  the  Soil  by  Bacteria. 
Conrad  T.  Gimmingham  (J.  Agric.  Sci.,  1911,  4,  145 — 149.  Compare 
Munro,  Trans.,  1886,  49,  648  ;  Hall  and  Miller,  Abstr.,  1906,  ii,  119). 
— Six  organisms  were  obtained,  from  two  soils,  which  have  the  power  of 
producing  calcium  carbonate  from  calcium  oxalate.  The  time  required, 
as  measured  by  the  number  of  days  which  elapsed  before  crystals  of 
calcium  carbonate  could  be  detected,  varied  from  fourteen  to  sixty-five 
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days.  An  impure,  mixed  culture  was  found  to  be  more  active.  No 
production  of  carbonate  took  place  under  anaerobic  conditions. 

It  is  probable  that  soils  contain  a  number  of  organisms  which 
oxidise  calcium  oxalate  ;  the  organisms  seem  to  be  more  active  in  this 
respect  when  the  soil  is  deficient  in  organic  matter.  N.  H.  J.  M. 

Toxic  Effects  of  “Alkali  Salts  ”  in  Soils  on  Soil  Bacteria.  I. 
Ammonification.  Charles  B.  Liphan  ( Centr .  Baht.  Par.,  1911,  ii,  32, 
58 — 64). — Chlorides  of  sodium,  potassium,  calcium,  and  magnesium 
have  been  shown  to  exert  a  marked  toxic  effect  on  Bacillus  subtilis, 
and  it  appeared  of  interest  to  ascertain  the  effect  of  alkali  salts 
on  the  ammonia  producing  flora  of  normal  soils. 

To  100  grams  of  air-dried  soil  were  added  2  grams  of  dried  blood 
and  18  c.c.  of  water,  or  of  a  solution  of  sodium  chloride,  sulphate,  or 
carbonate,  so  that  the  amount  of  salt  added  varied  from  0'2  to  2’0%  of 
the  soil.  After  incubation  at  26 — 28°  for  four  days,  the  ammonia 
formed  was  distilled  over  with  magnesium  oxide.  It  was  found  that 
even  such  quantities  as  0‘2%  of  sodium  chloride  exerted  a  marked 
toxic  effect  on  the  soil  bacteria,  and  the  amount  of  ammonia  was  only 
about  one-third  of  that  formed  by  the  untreated  soil.  Sodium  sulphate 
acts  more  gradually,  but  leads  to  a  similiar  diminution  of  bacterial 
activity.  Sodium  carbonate  stimulates  ammonification  in  doses  up  to 
1%,  and  only  begins  to  be  toxic  when  present  in  quantities  above  1*4%. 
This  may  serve  to  explain  the  presence  of  large  amounts  of  plant  food 
associated  with  “black  alkali”  (sodium  carbonate)  soils.  Increased 
or  decreased  bacterial  activity  cannot  be  correlated  with  plant  growth 
on  such  soils,  as  the  behaviour  of  bacteria  towards  these  salts  is  the 
reverse  of  that  of  higher  plants.  H.  B.  H. 

The  Bio-chemical  Conversion  of  Pyrrolidine-2-carboxylic 
Acid  into  n-  Valeric  and  8- Amino  valeric  Acids.  Carl  Neuberg 
(Biochem  Zeitsch ,  1911,  37,  490 — 500). — By  treatment  of  proline  with 
the  putrefactive  bacteria  derived  from  putrid  meat  in  a  suitable 
medium,  the  two  above-mentioned  acids  were  obtained,  the  valeric  acid 
being  separated  by  distillation  with  steam,  and  the  amino-acid  left  in 
the  residue  along  with  unchanged  proline,  which  latter  substance  was 
separated  by  means  of  its  copper  salt.  A  recapitulation  of  the 
putrefactive  changes  of  the  amino-acids  already  investigated  by  the 
author  is  also  given.  S.  B.  S. 

The  Origin  of  Optically  Active  Valeric  Acid  in  the  Putre¬ 
faction  of  Proteins.  Carl  Neuberg  ( Biochem .  Zeitsch.,  1911,  37, 
501 — 506). — d-iso  Leucine  yields  on  treatment  with  putrefactive  bacteria, 
as  chief  product,  <Z-valeric  acid  (a-methyl butyric  acid),  and  also  d-bexoic 
(d-/l-methylvaleric)  acid.  The  isoleucine  employed  was  prepared 
synthetically.  S.  B.  S. 

Does  d-Ornithine  Undergo  Racemisation  on  Treatment 
with  Putrefactive  Bacteria?  Carl  Neuberg  ( Biochem .  Zeitsch., 
1911,  37,  507 — 509). — The  author  could  detect  no  racemisation  of  the 
d-base  during  putrefaction,  and  in  this  respect  obtained  a  result  not  in 
accordance  with  that  obtained  by  Ackermann.  S.  B.  S. 
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Nitrogen  Nutrition  of  Aspergillus  niger.  Widar  Brenner 
(Ber.  Deut.  botan.  Ges.,  1911,  29,  479 — 483). — Experiments  with 
Aspergillus  niger  on  the  assimilation  of  various  forms  of  nitrogen 
showed  that  the  most  suitable  of  the  compounds  employed  were 
ammonium  lactate,  tartrate,  succinate  and  oxalate,  and  asparagine. 
Carbamide  and  the  mineral  salts  of  ammonium  come  next  in  the 
following  order :  sulphate,  chloride,  nitrate,  and  phosphate ;  then 
ammonium  acetate  and  formate,  formamide,  nitrosodimethylamine 
hydrochloride,  and  pyridine  nitrate.  In  the  case  of  pyridine  nitrate 
only  the  nitric  nitrogen  seems  to  be  assimilated. 

Normal  butylamine  hydrochloride  follows  immediately  after  nitrates. 
Guanidine  nitrate  and  hydrochloride  come  next,  then  isobutylamine 
hydrochloride,  and,  lastly,  isoamylamine  hydrochloride,  hydroxylamine 
sulphate,  benzylamine  sulphate,  dicyanodiamide,  and  acetonitrile. 

Free  ammonia,  sodium  nitrite,  ammonium  valerate,  and  potassium 
cyanide  are  toxic,  whilst  tetramethylammonium  chloride,  nitro- 
guanidine,  nitromethane,  isoamylamine  acetate,  and  pyridine  and  piper¬ 
idine  chlorides  were  not  utilised  as  sources  of  nitrogen. 

N.  H.  J.  M. 

Cellobiose  as  a  Source  of  Energy  for  Nitrogen  Fixation 
by  Azotobacter.  Alfred  Koch  and  Siegfried  Seydel  ( Centr . 
Bakt.  Par.,  1911,  ii,  31,  567 — 570). — Cellulose  cannot  be  utilised 
directly  by  Azotobacter,  and  must  undergo  a  preliminary  decom¬ 
position  by  certain  soil  organisms  before  any  nitrogen  is  assimilated. 
An  attempt  was  made  to  cultivate  Azotobacter  on  agar  with  2% 
cellobiose,  but  only  one  culture  showed  any  gain  (10*7  mg.  N  per 
gram  of  cellobiose  supplied).  This  was  due,  no  doubt,  to  the  presence 
of  soil  bacteria  capable  of  attacking  the  compound  tested  with  the 
formation  of  sugar.  Other  cultures  gave  slight  gains  (2 '55  mg.)  when 
Aspergillus  was  grown  on  the  medium  previous  to  inoculation  with 
Azotobacter. 

The  conclusion  is  drawn  that  this  organism  is  unable  to  utilise 
cellobiose  in  pure  culture,  but  does  so  in  the  presence  of  certain 
soil  bacteria  or  of  Aspergillus  niger.  H.  B.  H. 

The  Process  of  Nitrogen  Assimilation  by  Azotobacter. 
Alfred  Koch  and  Siegfried  Seydel  {Centr.  Bakt.  Par.,  1911,  ii,  31, 
570 — 577). — The  usual  method  of  estimating  the  nitrogen-fixing 
power  of  Azotobacter.  whereby  the  amount  of  nitrogen  gained  is 
calculated  on  the  amount  of  carbohydrate  supplied,  does  not  accurately 
represent  tho  intensity  of  the  process. 

By  means  of  a  series  of  sugar  and  nitrogen  estimations,  it  is  shown 
that  nitrogen  fixation  only  occurs  during  active  growth,  and  comes  to 
an  end  after  five  to  eight  days.  The  rest  of  the  carbohydrate  is  used 
for  respiration  and  other  purposes. 

In  one  series  of  estimations,  the  amounts  of  nitrogen  fixed  per 
gram  of  dextrose  used  were  53,  70 — 80,  20 — 30,  5 — 8  mg.  on  the  second, 
third,  seventh,  and  eighth  days  respectively.  H.  B.  H. 

The  Permeability  of  the  Yeast  Cell.  Sydney  G.  Paine  {Proc. 
Boy.  Soc.,  1911,  B,  84,  289 — 307). — Pressed  brewers’  yeast  was 
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immersed  for  varying  times  in  solutions  of  various  substances,  and 
the  distribution  of  the  substance  between  the  cells  and  the  surrounding 
liquid  ascertained. 

With  dilute  alcohol  in  concentrations  varying  from  5  to  20%,  the 
ratio  of  the  concentration  within  the  cells  to  that  without  rapidly 
becomes  constant,  and  is  independent  of  the  absolute  concentra¬ 
tion.  Alcohol  is  believed  to  diffuse  readily  into  the  cell,  and  as  this 
ratio  is  not  unity,  but  approximately  0'85,  it  is  probable  that  all  the 
water  within  the  yeast  cell  is  not  available  for  diffusion  of  the 
alcohol. 

All  salts  which  have  been  tried  are  taken  up  by  yeast  from  moderately 
concentrated  solutions,  but  differ  from  alcohol  in  that  equilibrium  is 
reached  very  much  more  slowly,  and  the  absorption  is  not  nearly  so  com¬ 
plete.  Thus  in  the  case  of  alcohol,  equilibrium  was  reached  within  three 
hours,  whereas  with  0T  molar  sodium  chloride,  none  had  entered  in 
the  same  time,  and  only  a  small  quantity  after  twenty  hours.  With 
0T  molar  disodium  hydrogen  phosphate  no  salt  had  entered  the  cells 
even  after  twenty  hours’  immersion,  but  from  0'3  molar  solutions 
a  marked  entrance  was  observed  in  the  same  time.  Sodium  hexose- 
phosphate  behaved  in  a  similar  manner  to  sodium  phosphate.  As 
there  is  no  evidence  that  the  latter  is  fermented  by  living  yeast, 
whilst  it  is  readily  fermented  by  yeast-juice,  it  seems  probable  that 
this  salt  does  not  penetrate  into  the  seat  of  fermentative  activity  of  the 
yeast-cell.  W.  J.  Y. 

Fermentations  with  Yeast  in  Absence  of  Sugar.  VI.  Carl 
Neuberg  and  L.  Karczag  ( Biockem .  Zeitsch .,  1911,  37,  170 — 176. 
Compare  Abstr.,  1911,  ii,  320,  520,  1019,  1020). — The  action  of  the 
yeast  “carboxylase,”  under  the  influence  of  which  aldehyde  and 
carbon  dioxide  are  formed  from  oxalylacetic  and  pyruvic  acids,  was 
investigated  in  the  presence  of  the  following  substances :  Acetone- 
dicarboxylic  acid,  chelidonic  acid,  dihydroxytartaric  acid,  benzoyl- 
acetic  acid,  phenylpyruvic  acid,  j9-hydroxyphenylpyruvic  acid,  phenyl- 
glyoxylic  acid,  and  acetylenedicarboxylic  acid.  A  negative  result 
was  obtained  with  benzoylacetic  acid,  and  a  doubtful  one  with 
acetylenedicarboxylic  acid.  All  other  acids  showed  evolution  of  carbon 
dioxide  when  treated  with  the  enzyme.  S.  B.  S. 

Behaviour  of  Pentoses  in  Fermenting  Mixtures.  W.  E. 
Cross  and  Bernhard  Tollens  {J.  Landw .,  1911,  59,  419 — 428. 
Compare  Schone  and  Tollens,  ibid.,  1901,  21  ;  Cross,  Bevan,  and 
Smith,  Trans.,  1898,  73,  462). — The  results  of  experiments  with 
arabinose,  xylose,  and  rhamnose  show  that  solutions  free  from  sugars 
of  the  hexose  series  do  not  ferment,  and  that  the  pentoses  remain 
unchanged  for  a  long  time.  Similar  results  were  obtained  in  presence 
of  dextrose  when  yeast-water  was  employed.  In  artificial  nutritive 
solutions,  however,  containing  only  small  amounts  of  organic  matter, 
the  pentoses  are  utilised  for  the  growth  of  the  yeast. 

N.  H.  J.  M. 
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Chemical  Composition  of  Some  Higher  Fungi.  A.  Gobis 
and  M.  Mascbe  ( Compt .  rend.,  1911,  153,  1082 — 1084.  Compare 
Abstr.,  1909,  ii,  175). — Two  cholesterols,  probably  identical  with 
Tanret’s  ergosterol  and  fongosterol,  have  been  isolated  from  fungi  of 
various  species,  such  as  Lactarius  pipsratus,  Psalliota  campestris, 
Tricholoma  album,  etc.  A  new  compound,  apparently  not  a  cholesterol, 
has  been  obtained  from  certain  fungi,  notably  from  Collybia  mxhculata. 
This  substance  is  extracted  from  the  dried  material  by  means  of 
acetone,  and  occurs  as  large,  colourless  crystals,  m.  p.  201 — 202°. 
It  is  neutral,  does  not  contain  nitrogen,  and  is  insoluble  in  water 
and  ether. 

Carbamide  is  not  invariably  present  in  the  higher  fungi.  The 
extent  to  which  it  occurs  depends  on  the  season  and  the  mode  of 
cultivation.  W.  0.  W. 

Narcosis  and  Want  of  Oxygen.  III.  The  Action  of 
Narcotics  and  Oxygen -withdrawal  on  Germinating  Seeds. 
G.  Mansfield  [with,  in  part,  B.  Farkas]  ( Pfliigers  Arehiv,  1911, 
143,  175 — 185.  Compare  Abstr.,  1910,  ii,  222). — The  experiments 
recorded  support  Meyer’s  views  on  the  action  of  narcotics.  They 
delay  germination  in  exactly  the  same  way  as  does  the  withdrawal  of 
oxygen.  W.  D.  H. 

Probable  Function  of  the  Essential  Oils  and  Other  Volatile 
Products  of  Plants  as  the  Cause  of  the  Movement  of  Sap  in 
Living  Tissues.  Italo  Giglioli  ( Atti  R.  Accad.  Lineei,  1911,  [v], 
20,  ii,  349 — 361). — The  vapours  of  carbon  dioxide,  ether,  chloroform, 
and  formaldehyde,  and  of  many  essential  oils  decrease  the  surface 
tension  of  aqueous  solutions,  as  may  be  shown  by  the  rapid  disintegra¬ 
tion  of  soap-films  exposed  to  them.  Porous  rock  or  sand  which 
contains  just  as  much  water  as  it  can  hold  by  capillarity  gives  out 
water  in  an  atmosphere  containing  these  substances.  A  similar 
behaviour  is  observed  in  the  case  of  many  plants.  When  the  dried, 
compressed  yeast  of  commerce  is  exposed  to  air  containing  the  vapour 
of  chloroform,  oil  of  eucalyptus  or  camphor,  or  of  camphor,  it  becomes 
soft  and  juicy  in  a  few  hours  ;  in  a  few  days  the  mass  is  wet  enough  to 
filter,  and  the  filtrate  is  not  water,  but  a  juice  containing  zymase. 
Boletus  behaves  in  the  same  way,  exuding  a  liquid  containing  much 
organic  matter.  The  organs  of  the  higher  plants  are  similarly  affected 
by  these  vapours,  and  by  those  of  a  large  number  of  essential  oils ; 
the  tissues  become  more  succulent  and  sap  is  exuded.  The  action 
may  be  revealed  in  the  earlier  stages  by  the  activity  of  the  enzymes 
which  the  moving  saps  contain  ;  thus  the  seeds  of  the  apricot  and 
the  leaves  of  the  cherry-laurel  are  caused  to  produce  hydrogen  cyanide 
by  the  vapours  of  a  large  number  of  essential  oils  and  other  sub¬ 
stances.  The  evolution  of  hydrogen  cyanide  is  explained  by  the  author 
as  being  due  to  the  action  of  enzymes  brought  into  contact  with  their 
substrates  by  the  movement  of  the  sap  which  the  vapour  initiates. 
Since  the  activity  of  plant  enzymes  often  leads  to  the  formation  of 
essential  oils,  the  author  regards  the  effect  as  cumulative,  and  finds  in 
it  an  explanation  of  the  movement  of  sap  in  plants.  R.  V.  S. 
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Plante  Containing  Essential  Oils.  Anne  W.  K.  de  Jong  (Rec. 
trav.  ckim.,  1911,  30,  211 — 219.  Compare  Abstr.,  1905,  i,  802). — 
The  quantity  of  essential  oil  in  the  plant  is  measured  by  distilling  a 
definite  weight  of  leaves  with  about  five  times  the  weight  of  water, 
the  water  distilling  over  being  returned  from  time  to  time  until  the 
quantity  of  essence  in  the  distillate  no  longer  increases. 

In  the  case  of  Singapore  Patchouli  ( Pogostemon  iomentosus )  it  is 
found  that  the  essence  is  formed  in  the  three  top  leaves,  and  that 
the  quantity  only  diminishes  slightly  with  age.  The  branches  also 
contain  the  essence,  and  the  roots  contain  an  essence  heavier  than 
water.  With  Java  Patchouli,  the  quantity  of  essence  also  diminishes 
after  the  third  leaf. 

Contrary  to  the  idea  in  text-books  on  the  subject,  the  author  finds 
that  the  quantity  of  essence  in  fermented  leaves  is  not  greater  than  in 
dried  leaves.  The  first  leaves,  however,  show,  by  distillation,  a  much 
smaller  amount  of  essence  than  the  other  two.  W.  G. 

Formation  of  Anthocyanin.  (Miss)  Muriel  Wheldale 
(«/.  Genetics,  1911,  1,  133 — 158.  Compare  Nierenstein  and  Wheldale, 
this  vol.,  i,  42). — Prom  the  consideration  of  analogous  reactions  and 
the  results  of  observations  on  the  distribution  of  anthocyanin,  and 
from  experimental  evidence  on  the  concentration  of  sugars  and 
glucosides  in  various  tissues,  on  the  existence  of  enzymes,  and  on 
sugar  feeding,  the  following  conclusions  are  drawn. 

The  soluble  pigments  in  flowering  plants,  collectively  termed  antho- 
cyanin,  are  oxidation  products  of  colourless  chromogens,  existing  in  the 
tissues  as  glucosides.  The  production  of  the  glucoside  from  the 
chromogen  and  sugar  is  of  the  nature  of  a  reversible  enzyme  reaction  : 
chromogen  +  sugar  ^  glucoside  +  water,  and  the  oxidation  of  the 
chromogen,  which  is  effected  by  one  or  more  enzymes,  can  only 
take  place  after  its  liberation  from  the  glucoside.  The  amount  of 
free  chromogen  (and  hence  of  pigment)  formed  at  any  time  is  thus 
inversely  proportional  to  the  concentration  of  sugar  and  directly 
proportional  to  the  concentration  of  glucoside  in  the  same  tissue. 

The  local  production  of  anthocyanin  is  due  to  local  variation  in 
concentration,  either  of  the  free  sugars  or  the  glucosides.  Abnormal 
production  of  pigment  results  from  similar  differences  in  concentration 
caused  by  changes  in  metabolism  due  to  altered  conditions. 

The  above  hypothesis  brings  the  formation  of  anthocyanin  into  line 
with  that  of  other  pigments  produced  after  the  death  of  the  plant 
(indigotin,  etc.).  1ST.  H.  J.  M. 

Myristone  Obtained  from  Alfalfa.  C.  A.  Jacobson  (J.  Amer. 
Chem.  Soc.,  1911,  33,  2048 — 2051). — Experiments  are  described  which 
indicate  that  alfalfa  contains  myristone  in  combination  with  one  or 
more  other  substances.  The  compound,  or  compounds,  can  be  extracted 
with  hot  95%  alcohol,  and  the  myristone  can  be  isolated  by  means  of 
dilute  nitric  acid.  E.  G. 

Amount  of  Hydrogen  Cyanide  during  the  Ripening  of 
Bitter  and  Sweet  Almonds.  G.  de  Plato  (Chem.  Centr.,  1911, 
ii,  882;  from  Staz.  sper,  agrar.  ital.,  1911,  44,  449—458). — In  bitter 
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almonds  the  amount  of  free  hydrogen  cyanide  diminishes,  whilst  the 
glucoside  hydrogen  cyanide  increases,  with  the  growth  of  the  cotyledons. 
The  hydrogen  cyanide  in  sweet  almonds  disappears  as  ripening 
proceeds.  N.  H.  J.  M. 

Chemical  Examination  of  the  Leaves  of  Anona  muricata. 
Thomas  Callan  and  Frank  Tutin  ( Pharm .  J.,  1911,  [iv],  33, 
743 — 745). — The  alcoholic  extract  of  the  leaves,  on  distillation  in 
steam,  yielded  a  small  amount  of  a  green,  volatile  oil  having  a  strong, 
rather  agreeable  odour.  The  water-soluble  portion  of  the  extract  con¬ 
tained  potassium  chloride,  tannin,  dextrose,  uncrystallisable  alkaloid, 
and  amorphous  products,  the  latter  being  extracted  in  turn  by  ether, 
chloroform,  and  amyl  alcohol.  The  portion  of  the  extract  insoluble  in 
water  consisted  of  a  soft,  oily  green  resin,  which  was  extracted  suc¬ 
cessively  with  (a)  light  petroleum,  ( b )  ether,  (c)  chloroform,  ( d )  ethyl 
acetate,  and  ( e )  alcohol,  of  which  the  first  two  alone  gave  extracts 
which  yielded  definite  products,  (a)  This  was  a  dark  green,  oily  mass, 
which  when  hydrolysed  by  potassium  hydroxide  in  alcohol  furnished 
myricyl  alcohol  and  sitosterol  with  linoleic,  oleic,  and  stearic  acids  and 
a  fourth  acid,  which  may  be  lignoceric  acid,  C24H4802 ;  ( b )  this  formed 
a  dark  green,  soft  mass,  which  after  the  removal  of  a  dark  green  solid, 
sparingly  soluble  in  ether,  was  hydrolysed  by  potassium  hydroxide  in 
alcohol,  and  yielded  a  mixture  of  acids  giving  non-volatile  methyl 
esters,  together  with  myricyl  alcohol,  sitosterol,  and  anonol, 

^23^36®2(OH)2, 

m.  p.  294 — 298°  (decomp.),  crystallising  in  colourless  leaflets  and 
giving  colour  reactions  similar  to  those  of  ipurganol ;  the  diacetyl 
derivative,  m.  p.  166°,  forms  colourless,  flattened  needles,  and 
the  dibenzoyl  derivative,  m.  p.  197 — 198°,  small,  colourless  needles.  No 
glucoside  was  present.  T.  A.  H. 

Crystalline  Protein  from  the  Latex  of  Antiaris  toxicaria. 
Yashiro  Kotake  and  Franz  Knoop  {Zeitsch.  physiol.  Chem.,  1911,  75, 
488 — 498). — The  residues  of  Antiaris  toxicaria  latex,  after  extraction 
with  85%  alcohol  (compare  Kiliani,  Abstr.,  191 1,  i,  138),  when  extracted 
with  0'8%  acetic  acid  yield  a  substance  crystallising  in  needles  or 
short,  characteristic  prisms.  When  purified  by  crystallisation  from 
normal  hydrochloric  acid,  it  forms  polyhedra,  and  is  free  from  ash.  It 
is  precipitated  from  solution  in  acetic  acid  by  half-saturation  with 
ammonium  sulphate,  and  shows  the  protein  colour  reactions,  excepting 
that  of  Moliscli.  It  has  the  composition  C  48 '02,  H  5'7,  N  15'6,  S  7'2, 
[a]D  —  19'25°,  and  contains  15'7%  of  water  of  crystallisation.  On 
hydrolysis  the  formation  of  cystine,  tyrosine,  lysine,  glycine,  alanine, 
proline,  and  valine  was  detected.  E.  F.  A. 

The  Enzymes  in  Young  Bamboo  Shoots.  Kan  Kato  ( Zeitsch . 
physiol.  Chem.,  1911,  75,  456 — 474). — The  sap  of  bamboo  shoots  con¬ 
tains  nuclease  and  a  “  deamidase,”  which  decomposes  urea  strongly 
and  asparagine  slightly,  but  does  not  attack  glycine. 

A  proteolytic  enzyme  acting  on  fibrin  was  detected,  and  is  being 
investigated,  and  one  or  more  diastases.  Amygdalin  and  salicin  are 
also  decomposed.  H.  B.  H. 
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The  Influence  of  Chemicals  on  the  Germinating  Capacity  of 
Cuscuta  arvensis  and  Cuscuta  trifolia.  G.  D’Ippolito  ( Chem . 
Zenlr.,  1911,  ii,  370;  from  Staz.  sperim.  agrar.  ital.,  44,  301 — 308). — 
The  action  of  chemicals  in  sterilised  and  ordinary  soils  on  the  germina¬ 
ting  capacity  of  the  seeds  was  investigated.  Ammonium  nitrate, 
sodium  carbonate,  calcium  cyanamide,  and  formalin  kill  the  seeds, 
potassium  nitrate  and  carbonate  almost  entirely  inhibit  the  germinating 
capacity,  sodium  and  calcium  nitrates  act  less  powerfully,  and  mag¬ 
nesium  sulphate  has  hardly  any  action.  For  killing  Cuscuta,  the 
author  recommends  the  treatment  of  the  soil  with  either  1°/0  ammonium 
nitrate  or  1%  formaldehyde  solution.  S.  B.  S. 

The  Presence  of  Sucrose  in  Gentian  Root  Dried  in  the  Air 
without  Fermentation.  Marc  Bridel  (J.  Pharm.  Chim.,  1911, 
[vii],  4,  455 — 458). — Gentian  root  which  has  been  dried  without  under¬ 
going  fermentation  contains  large  quantities  of  carbohydrates  hydro- 
lysable  by  invertase.  On  the  other  hand,  commercial  preparations 
which  are  fermented  in  the  process  employed  in  their  production 
contain  very  much  less  of  these  carbohydrates. 

The  principal  carbohydrate  is  sucrose,  which  was  isolated  from  the 
root  by  extraction  with  alcohol. 

No  gentianose  could  be  obtained.  W.  J.  Y. 

A  Proteolytic  Enzyme  in  the  Must  of  Over  ripe  Grapes. 
Enrico  Pantanelli  ( Centr .  Baht.  Par.,  1911,  ii,  31,  545 — 559). — The 
must  from  over-ripe  white  and  black  grapes  contains  an  enzyme  which 
breaks  down  the  proteins  with  the  formation  of  soluble  products  not 
precipitated  by  copper  hydroxide.  This  change  is  probably  due  to  the 
action  of  several  enzymes,  since  it  occurs  also  when  the  reaction  is 
neutral  or  slightly  alkaline.  The  presence  of  tannin  does  not  inhibit 
the  change. 

The  decomposition  products  primarily  formed  become  condensed  by 
the  action  of  a  substance  to  which  the  name  synprotease  has  been 
given,  and  a  state  of  equilibrium  is  established. 

Among  the  antiseptics  employed,  thymol  and  potassium  meta¬ 
hydrogen  sulphite  allow  of  a  greater  enzyme  action  than  formaldehyde, 
but  the  sulphite  probably  acts  chemically,  as  the  amount  of  change 
increases  with  the  sulphur  dioxide  content  of  the  solution. 

H.  B.  H. 

Action  of  Certain  Diureides  and  of  Hippuric  Acid  on  the 
Development  and  Tuberisation  of  Radishes.  Marin  Molliard 
( Compt .  rend.,  1911,  153,  958 — 960). — Radishes  were  grown  in 
nutrient  solutions  to  which  0’1%  of  different  nitrogen  compounds  were 
added.  Glycine,  carbamide,  xanthine,  sodium  urate,  and  allantoin 
increased  the  yield  of  dry  material  in  the  plants,  whilst  sarcosine, 
theobromine,  caffeine,  and  sodium  hippurate  exerted  a  toxic  action, 
diminishing  the  yield.  Caffeine  was  the  only  compound  which  com¬ 
pletely  stopped  development.  Xanthine  was  less  toxic  than  sarcosine ; 
sodium  urate  and  allantoin  exerted  the  most  favourable  effect  on 
development.  The  proportion  of  water  in  the  plants  showed  an 
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increase  with  all  the  compounds  examined  except  caffeine.  Sodium 
urate  increases  the  number  of  tubers  formed,  and  raises  their  total 
content  of  dry  material.  W.  0.  W. 

Presence  of  Glycogen  in  Phanerogams  and  its  Relation  to 
Calcium  Oxalate.  Ioannes  Politis  ( Atti  R.  Accad.  Lined,  1911, 
[v],  20,  ii,  431 — 439). — Glycogen,  which  has  hitherto  been  found 
among  plants  only  in  the  cryptogams,  occurs  also  in  certain  phanero¬ 
gams,  but  always  in  cells  in  which  deposits  of  calcium  oxalate  after¬ 
wards  appear.  The  mucilage  of  the  tubers  of  Orchis  Moi'io ,  which  has 
been  considered  to  be  cellulose,  is  shown  by  its  microchemical  behaviour 
to  be  glycogen,  which  has  been  similarly  demonstrated  in  Blctia 
hyacinthina ,  Pilcairnia  xanthocalyx,  and  Billbergia  nutans. 

R.  V.  S. 

The  Action  of  the  Respiratory  Enzymes  of  Sauromatum 
Venosum.  Th.  Weevers  ( Proc .  K.  Akad.  Wetensch.  Amsterdam, 
1911,  14,  370 — 377). — If  the  juice  expressed  from  the  spadices  of 
Sauromatum  venosum  is  precipitated  with  alcohol,  a  crude  preparation 
of  an  enzyme  is  obtained,  which  decomposes  dextrose  with  the  forma¬ 
tion  of  carbonic  and  organic  acids,  but  without  the  production  of 
alcohol  either  in  air  or  an  atmosphere  of  hydrogen.  Destruction 
of  the  cellular  structure  and  treatment  with  alcohol  or  acetone  do  not 
inactivate  this  respiratory  enzyme.  A  crude  enzyme  is  similarly 
obtained  from  the  leaves  of  the  plant,  but  its  action  is  weaker.  In 
the  ethereal  extract  of  the  acid  liquid,  citric  acid  was  demonstrated  ; 
this  is  probably  formed  by  the  respiratory  enzyme  at  the  expense  of 
the  dextrose.  W.  D.  H. 

Formation  of  the  Alkaloids  in  Tobacco.  Ciro  Ravenna  and 
V.  Babini  (Atti  R.  Accad .  Lined ,  1911,  [v],  20,  ii,  393 — 398.  Com¬ 
pare  Ciamician  and  Ravenna,  Abstr.,  1911,  ii,  761). — The  authors 
have  estimated  the  amount  of  nicotine  produced  in  tobacco  plants 
in  culture  solutions,  with  a  view  to  determining  the  effect  of  nitrates, 
dextrose,  and  light.  No  final  conclusions  are  drawn  from  the  experi¬ 
ments,  but  the  amount  of  nicotine  produced  was  greater  in  all  cases 
than  the  amount  found  in  plants  grown  in  soil,  and  the  increase  was 
greatest  where  both  dextrose  and  nitrates  were  supplied  to  plants 
growing  in  the  light.  R,  Y.  S. 

The  Ammonia  Content  of  Tobacco  Smoke.  Wilhelm 
Vaubel  (Chcm.  Zdt .,  1911,  35,  1331 — 1332). — The  change  in  colour 
of  the  leaves  of  certain  flowers  when  these  are  exposed  to  tobacco 
smoke  is  due  to  the  presence  of  ammonia  in  the  smoke  ;  when  the 
smoke  from  a  cigar  is  drawn  into  the  mouth,  the  ammonia  is  absorbed, 
and  the  smoke  expelled  from  the  mouth  is  without  effect  on  the 
flowers.  The  author  also  discusses  the  physiological  action  of  tobacco 
smoke.  W.  P.  S. 

Manuring  of  Sugar  Beets  with  Sodium  Chloride.  Friedrich 
Strohmer  and  Ottokar  Fallada  ( Chem .  Zentr.,  1911,  ii,  386;  from 
Osterr.-ung.  Zeitsch.  Zucker-lnd.  Landw.,  1911,  40,  425 — 441). — 
Experiments  were  carried  out  on  the  replacement  of  sodium  nitrate 
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with  ammonium  sulphate  containing  the  same  amount  of  nitrogen, 
together  with  sodium  chloride.  With  the  exception  that  the  beets 
contained  more  chlorine  and  sodium,  the  results  were  nearly  the  same. 

S.  B.  S. 

The  Treatment  of  Soil  with  a  Strong,  Continuous  Electric 
Current.  Josef  Konig,  Julius  Hasenbaumer,  and  C.  Hassler 
(Zeitsch.  angew.  Chem.,  1911,  24,  2341 — 2348.  Compare  Abstr., 
1910,  ii,  1104). — The  soil  is  mixed  with  water  and  introduced  into  a 
dialysing  vessel,  in  which  a  platinum  cathode  is  placed.  The  platinum 
anode  is  placed  in  the  outer  vessel,  below  the  parchment  diaphragm. 
A  current  of  3  amperes  is  then  passed,  and  the  inner  and  outer 
solutions  are  renewed  whenever  the  temperature  reaches  50°. 

The  collected  anodic  and  cathodic  solutions  are  filtered  and  analysed. 
With  sandy  soils,  the  organic  content  of  the  acid  liquid,  as  shown  by 
titration  with  permanganate,  is  greater  than  that  of  the  alkaline 
solution,  whilst  with  marly  and  clayey  soils  the  proportions  are 
reversed.  This  is  due  to  the  larger  proportion  of  humic  acids,  which 
do  not  coagulate  but  pass  through  the  diaphragm,  in  sandy  soils. 
Other  experiments,  with  soils  previously  treated  with  potassium 
phosphate,  show  that  only  readily  soluble  salts  and  those  retained  by 
colloids  are  dissolved  by  the  current.  A  comparison  of  three  processes  : 
heating  the  soil  with  water  under  five  atmospheres  pressure,  oxida¬ 
tion  with  hydrogen  peroxide,  and  electrolysis,  shows  that  the  two 
former  methods  dissolve  about  equal  quantities  of  potash,  whilst 
oxidation  dissolves  rather  more  phosphoric  acid.  Electrolysis  dissolves 
much  greater  quantities,  even  a  single  passage  of  the  current  dissolving 
more  potash  and  phosphates.  C.  H.  D. 

Hygroscopic  Moisture  of  Soils.  Charles  B.  Lipman  and 
Leslie  T.  Sharp  (J.  Physical  Chem.,  1911,  15,  709 — 722). — In  the 
estimation  of  the  amount  of  moisture  absorbed  from  a  saturated 
atmosphere  by  dried  soils,  the  soil  must  be  exposed  in  a  thin  layer. 
If  the  soil  is  much  more  than  one  millimetre  deep,  a  very  long  time  is 
necessary  for  the  attainment  of  equilibrium.  A  rise  in  temperature 
with  corresponding  rise  in  the  pressure  of  the  aqueous  vapour  leads 
to  a  greater  absorption  of  water  by  the  various  soils  studied,  but  no 
definite  law  of  absorption  could  be  found. 

The  absorptions  appeared  to  be  lower  at  a  steady  temperature  in  the 
incubator  than  with  fluctuating  room  temperatures  of  about  the  same 
degree.  It  is  suggested  that  plants  in  the  arid  regions  are  protected 
by  the  great  amounts  of  hygroscopic  moisture  absorbed  by  the  soil 
with  rising  temperatures.  B.  J.  C. 

Loe'w’s  Lime-Magnesium  Ratio.  Robert  Stewart  (J.  Ind. 
Eng.  Chem.,  1911,  3,  376 — 378). — The  beneficial  action  of  lime  on 
agricultural  soils  is  a  well-known  and  undisputed  fact,  but  that  of 
magnesium  is  not  understood,  and  according  to  some  authorities  it  has 
beneficial  results  only  when  present  in  a  certain  ratio  to  the  calcium, 
whilst  others  state  that  it  has  a  detrimental  or  even  toxic  effect  on 
plant  life. 
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After  discussing  previous  work  on  this  subject,  the  author  describes 
the  conditions  prevailing  on  a  farm  belonging  to  the  Utah  experiment 
station,  where  analysis  of  the  soil  at  a  depth  of  1  — 8  feet  shows  the 
presence  of  30 — 41%  of  calcium  carbonate  and  11 — 20%  of  magnesium 
carbonate,  and  although  the  land  has  been  continuously  cropped  for 
forty  years  without  the  addition  of  manure,  its  average  yield  in  bushels 
per  acre  is  oats  82-0,  wheat  50 -4,  and  potatoes  262.  The  author  suggests 
that  possibly  magnesium  when  present  as  the  double  salt,  MgCa(C03);!, 
reacts  differently  to  tbe  simple  salt,  MgC03.  F.  M.  G.  M. 

Effect  of  Ignition  on  the  Solubility  of  Soil  Phosphates. 
George  S.  Fraps  ( J .  Ind.  Eng.  Chem.,  1911,  3,  335). — An  account  of 
experiments  which  demonstrate  that  the  ignition  of  soil  during  ten 
minutes  at  a  dull  red  heat  greatly  increases  the  solubility  of  some  of 
its  inorganic  constituents  in  hydrochloric  acid,  and  therefore  the  experi¬ 
menters  who  consider  the  increased  amount  of  soluble  phosphoric  acid 
found  in  soils  after  ignition  to  be  due  to  liberated  organic  phosphorus 
are  in  error. 

The  author  finds  that  ignition  (1)  increases  the  solubility  ten 
times  of  the  phosphoric  acid  in  wavellite,  dufrenite,  and  variscite  in 
A/5-nitric  acid ;  (2)  it  renders  these  minerals  almost  completely 
soluble  in  12%  hydrochloric  acid,  and  (3)  it  converts  considerable 
quantities  of  iron  and  aluminium  oxides  into  a  soluble  condition. 

F.  M.  G.  M. 

After-effect  of  Palmaer  Phosphate,  Basic  Slag,  and  Super¬ 
phosphate  on  Peat  Soil.  Hjalmar  von  Feiutzen  ( J Lcmdw., 
1911,  59,  371 — 374). — Potatoes  and  blue  lupins  were  grown  in  large 
boxes  containing  peaty  soil  previously  manured  with  the  three 
phosphates  (P205  =  50  and  100  kilos,  per  ha.).  The  after-effect  with 
potatoes  was  greatest  with  basic  slag,  next  with  Palmaer  phosphate, 
whilst  with  superphosphate  somewhat  lower  results  were  obtained. 
The  percentage  of  starch  was  highest  in  the  soil  containing  the 
residue  of  Palmaer  phosphate,  and  where  the  larger  amount  had  been 
applied  (P205  =  100  kilos.)  the  greatest  yield  of  starch  was  also  with 
Palmaer  phosphate. 

In  the  case  of  lupins  the  highest  yield,  after  an  application  of 
50  kilos,  of  phosphoric  acid,  was  with  superphosphate,  whilst  with 
the  higher  amount  of  phosphates  the  best  result  was  obtained  from 
the  residue  of  Palmaer  phosphate. 

As  regards  after-effects,  Palmaer  phosphate  seems  therefore  to  be  at 
least  equal  to  superphosphate  on  peat  soil  containing  plenty  of  lime 
and  nitrogen.  The  after-effect  of  basic  slag  is  somewhat  greater. 

N.  H.  J.  M. 

Volatilisation  of  Ammonia  and  Changes  of  Ammonia  in 
Soils.  Johann  von  Wlodeck  ( Bied .  Zentr.,  1911,  40,  729 — 734; 
from  Inaug.  Diss.). — The  loss  of  ammonia  from  soils  containing 
considerable  amounts  of  calcium  carbonate  is  much  reduced  when 
ammonia-superphosphate  is  employed  instead  of  ammonium  sulphate. 

A  light  soil  manured  with  ammonium  sulphate  showed  a  loss  of 
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nitrogen,  whilst  the  same  soil  manured  with  ammonia-superphosphate 
showed  a  gain.  This  is  attributed  to  increased  fixation  of  nitrogen 
by  soil  Organisms  due  to  the  application  of  phosphate.  A  loam  soil, 
containing  over  10%  of  phosphoric  acid  soluble  in  hydrochloric  acid, 
gave  the  same  results  with  ammonium  sulphate  as  with  ammonia 
superphosphate. 

As  regards  the  fixation  of  the  ammonia  applied  to  soils,  manuring 
with  ammonia-superphosphate,  as  compared  with  ammonium  sulphate, 
seems  to  have  a  retarding  effect.  N.  H.  J.  M. 

Origin  of  Creatinine  in  Soils.  Michael  X.  Sullivan  ( J .  Amer. 
Chem.  Soc.,  1911,33,  2035 — 2042). — The  occurrence  of  creatinine  in 
soils  has  been  demonstrated  by  Shorey  ( Science ,  1910,  33,  340).  A 
study  has  now  been  made  to  determine  its  mode  of  origin. 

It  has  been  found  that  creatinine  occurs  more  abundantly  in  soils 
which  have  recently  borne  a  crop  than  in  those  which  have  not  been 
planted  for  some  time.  It  has  also  been  detected  in  water  in  which 
wheat-seedlings  had  been  grown,  and  also  in  wheat,  wheat-bran,  rye, 
clover,  alfalfa,  cowpeas,  and  potatoes.  Although  creatinine  and 
creatine  are  only  present  in  small  amounts  in  vegetable  matter,  they 
are  of  importance,  since  by  the  decay  of  plant  tissues  and  by  green 
manuring  they  collect  in  the  soil  and  exercise  a  beneficial  influence  on 
the  growth  of  the  crops.  E.  G. 

Estimation  of  Solubility  in  Agricultural  Chemistry.  Arthur 
Rindell  (. Akad .  Einladungsschr.  Helsingfors.,  1910,  67  pp.). — The 
difficulties  in  estimating  the  solubilities  of  different  manures  (especially 
phosphates)  due  to  varying  conditions  are  discussed. 

Since  the  mineral  constituents  of  plants  can  only  be  assimilated 
when  in  solution,  and  it  is  probably  correct  to  assume  that  the 
production  of  dry  matter  in  crops  has  a  constant  relation  to  the 
amount  of  water  used,  it  is  possible  to  calculate  the  concentration  of 
the  nutritive  solutions  taken  up  at  different  periods.  The  following 
figures  are  given  for  a  normal  crop  of  barley  (2500  kilos,  of  grain  and 
3000  kilos,  of  straw  and  chaff  per  hectare). 


Period  .  I.  II.  III.  IV.  I.— IV. 

Days  .  19  28  20  24  91 

N,  mg.  per  litre .  76-6  21 ’9  2-4  22*4  81*1 

K20  ,,  „  .  108-6  85-9  (1-4)  —  37‘9 

P2Os  ,,  „  .  377  15-9  10-0  13-1  17*3 


N.  H.  J.  M. 
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A  Modified  Explosion  Eudiometer.  F.  H.  Campbell  (Cham. 
News ,  1911,  104,  235 — 236). — A  three-way  capillary  tap  is  fitted  at 
the  top  of  the  eudiometer ;  this  arrangement  is  convenient  when  it  is 
desired  to  demonstrate  the  proportions  in  which  various  gases  combine, 
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as  the  latter  may  be  introduced  separately  through  the  tap  into  the 
apparatus.  W.  P.  S. 

Simplification  of  Gravimetric  Analysis.  Ernst  Murmann 
(. Zeitsch .  anal.  Chem.,  1911,  50,  742 — 747). — Instead  of  an  ordinary 
filter,  a  small  disk  of  wet  filter  paper  is  placed  over  a  perforated 
porcelain  disk,  and  when  filtering,  suction  is  applied.  A  special 
apparatus  is  recommended,  which  is  figured  in  the  original. 

Introduction  of  a  minute  quantity  of  filter-paper  pulp  is  recom¬ 
mended.  In  cases  where  the  precipitate  has  to  be  ignited,  the 
precipitation  as  sulphide  is  much  assisted  by  the  addition  of  mercuric 
chloride,  or,  in  the  case  of  stannic  oxide,  some  mercuric  sulphide  may 
be  added  in  order  to  get  a  clear  filtrate.  The  weight  of  the  filter  disk 
being  seldom  more  than  0‘02  gram,  the  process  is  very  suitable  for  the 
direct  weighing  of  dried  precipitates,  as  it  is  not  necessary  to  employ 
a  weighing  tube.  Of  course,  no  pulp  is  then  added.  L.  de  K. 

Standardising  of  Acids  Without  the  Aid  of  Alkali 
Solutions.  Friedrich  Klinkerfues  (Chem.  Zeit.,  1911,  35,  1274). 
— A  definite  volume  of  the  acid  intended  for  titrations  is  placed  in  a 
suitable  receiver,  in  which  is  then  collected  the  ammonia  evolved 
from  an  accurately  known  weight  of  ammonium  sulphate.  Care 
should  be  taken  that  there  shall  be  a  slight  excess  of  ammonia  at  the 
end  of  the  distillation. 

After  adding  a  suitable  indicator,  the  free  ammonia  present  is 
titrated  with  the  same  acid,  and  the  strength  of  the  latter  is  then 
found  by  an  easy  calculation.  L.  de  K. 

The  Application  of  Methyl-red  to  the  Colorimetric  Measure¬ 
ment  of  Hydrogen  Ion  Concentrations.  Sven  Palitzsch 
(Bioehem.  Zeitsch. ,  1911,  37,  131 — 138). — The  substance  jo-dimethyl- 
aminoazobenzene-o-carboxylic  acid  is  specially  adapted  to  the  measure¬ 
ment  of  the  hydrogen  ion  concentrations  between  the  zones  pn  —  4*2 
and  £>h  =  6-3,  in  which  the  colours  vary  from  violet-red  to  yellow. 
The  author  gives  a  table  of  corrections  to  be  applied  in  the  presence 
of  salts  and  proteins,  in  which  cases  the  [H] ’-concentrations  were 
determined  by  him  electrometrically.  The  corrections  to  be  applied 
are  only  small.  S.  B.  S. 

The  Analysis  of  Chlorates.  von  Buttlar  (Chem.  Zeit., 
1911,  35,  1374). — Calcium  carbonate  is  generally  used  in  the 
neutralisation  of  reduced  chlorate  solutions  before  reduction.  Time 
is  saved  by  using  magnesium  hydroxide,  made  into  a  cream  with 
water.  Neutralisation  is  complete  when  a  permanent  turbidity 
appears,  and  filtration  is  unnecessary.  C.  H.  D. 

Estimation  of  Perchloric  Acid  in  Certain  Perchlorates. 
Henryk  Golblum  (Zeitsch.  anal.  Chem.,  1911,  50,  741 — 742). — The 
author  estimates  perchloric  acid  in  the  nickel  or  cobalt  compounds  as 
follows :  About  02  gram  of  the  salt  is  dissolved  in  300  c.c.  of  water, 
and  electrolysed  at  the  ordinary  temperature  for  some  seventy  hours, 
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using  as  cathode  a  platinum  gauze  and  a  very  weak  current  up  to  OT 
ampere.  The  potential  is  rather  high  on  account  of  the  strong 
resistance,  and  varies  between  10  and  12  volts. 

The  liquid  containing  the  liberated  perchloric  acid  is  then  titrated 
with  Nj  10-alkali  with  phenolphthalein  as  indicator.  L.  de  K. 

Detection  of  Fluorine.  Erwin  Rupp  ( Zeitsch .  Nahr.  Genussm 
1911,22,496 — 497). — The  ash  of  the  material  to  be  tested  for  the 
presence  of  fluorine  (fluorides)  is  placed  in  a  platinum  or  lead  crucible 
and  moistened  with  3  drops  of  water  and  1  c.c.  of  sulphuric  acid.  The 
crucible  is  then  closed  with  a  rubber  stopper,  through  which  passes  a 
glass  rod,  the  end  of  the  rod  below  the  stopper  being  moistened  with  a 
drop  of  water.  The  crucible  and  its  contents  are  now  heated  on 
a  water-bath  for  about  twenty  minutes;  during  this  time  the  water 
on  the  glass  rod  evaporates,  and,  should  fluorides  be  present,  the  rod 
becomes  coated  with  a  film  consisting  of  silica,  sodium  silicofluoride, 
and  calcium  silicofluoride.  When  only  traces  of  fluoride  are  present, 
the  portion  of  the  glass  rod  below  the  stopper  may  be  covered  with  a 
piece  of  rubber  tubing,  leaving  only  the  end  of  the  rod  exposed  ;  the 
action  of  the  hydrofluoric  acid  is  thus  concentrated  on  a  small  surface 
of  the  glass.  W.  P.  S. 

Estimation  of  Fluorides.  G.  B.  van  Kampen  ( Chem .  Weekblad, 
1911,  8,  856 — 860). — For  estimating  calcium  fluoride  in  the  basic 
slag  of  the  Talbot  process,  the  author  recommends  Penfield’s  method 
(Abstr.,  1879,  829),  the  conversion  into  silicon  tetrafluoride,  the 
decomposition  of  the  fluoride  with  water  in  accordance  with  the 
equation:  3SiF4  +  4H20  +  4KC1  =  H4Si04  +  2K2SiF8  +  4HC1,  and  the 
titration  of  the  hydrochloric  acid  formed,  using  lacmoid  as  indicator. 

A.  J.  W. 

The  Estimation  of  Oxygen  in  Iron  and  Steel.  Allerton  S. 
Cushman  (J.  Ind.  Eng.  Chem.,  1911,  3,  372 — 374). — The  three 
important  methods  for  estimating  oxygen  in  steel  are  :  (1)  heating  the 
sample  in  a  stream  of  dry  chlorine  ;  (2)  dissolving  in  special  solvents, 
such  as  copper  sulphate  or  bromine ;  (3)  combustion  in  a  stream  of 
hydrogen,  and  the  paper  contains  a  sketch  of  the  apparatus  employed 
with  exact  details  of  how  the  author  conducts  the  latter  method. 

The  hydrogen  is  generated  from  drillings  of  pure  iron  or  “mossy  ” 
zinc  with  dilute  hydrochloric  acid,  and  is  passed  successively  through 
potassium  hydroxide  solution,  concentrated  sulphuric  acid,  over 
a  roll  of  platinum  gauze  in  a  strongly  heated  silica  tube,  and  finally 
over  phosphoric  oxide. 

The  finely  divided  borings  (20 — 30  grams)  are  weighed  into  a 
platinum  (or  silica)  boat  introduced  into  the  silica  combustion  tube, 
and  after  passing  hydrogen  until  all  air  has  been  removed,  the  tube  is 
rapidly  heated  to  about  850°,  maintained  at  this  temperature  during 
about  thirty  minutes,  whilst  the  purified  dry  hydrogen  passes  at  a  rate 
of  about  100  c.c.  per  minute  ;  the  apparatus  is  cooled  in  the  stream  of 
gas,  and  the  tared  absorption  tube,  which  is  charged  with  phosphoric 
oxide,  re-weighed.  A  correction  obtained  by  blank  experiments  must 
be  employed  to  ensure  accurate  results.  F.  M.  G.  M. 
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Estimation  of  Sulphur  in  Pyrites.  Arnold  Heczko  ( Zeitsch . 
anal.  Chem.,  1911,  50,  748 — 753). — The  following  conclusions  are 
arrived  at.  For  a  rapid  and  safe  estimation  of  available  sulphur  in 
pyrites,  Dennstedt’s  process  (combustion  in  oxygen,  absorption  of  the 
gases  in  sodium  carbonate  heated  at  450°:  Abstr.,  1905,  ii,  761)  is 
very  suitable.  Tubes  made  of  quartz  instead  of  Jena  glass  are, 
however,  preferable,  as  they  do  not  retain  traces  of  sulphuric  acid  ; 
this  saves  the  trouble  of  rinsing  the  tube  with  hot  water. 

When  precipitating  the  sulphate  with  barium  chloride,  double  the 
theoretical  quantity  of  the  latter  should  be  added.  The  results  agree 
very  well  with  those  obtained  by  Lunge’s  process.  L.  de  K. 

The  Phenoleulphonic  Acid  Method  for  the  Estimation  of 
Nitrates  in  Water.  Alfred  E.  Johnson  (Chem.  News,  1911,  104, 
235). — Attention  is  drawn  to  the  necessity  of  heating  the  sulphuric 
acid  and  phenol  together  for  eight  hours  (compare  Abstr.,  1890,  ii, 
832)  in  order  to  obtain  a  reagent  which  will  yield  a  red  coloration 
with  nitrates  without  any  development  of  a  green  coloration. 

W.  P.  S. 

Estimation  of  Nitrogen  in  Drainage  Water  and  Rain 
Water  by  Schloesing’s  Method.  (Miss)  Alida  Huizinga  (Chem. 
Weekblad,  1911,  8,  882 — 895). — The  usual  method  of  carrying  out 
Schloesing’s  process  gives  inaccurate  results,  arising  from  the  presence 
of  air  in  the  solutions  employed,  and  of  nitrites  and  carbonates  in  the 
samples  examined.  The  author  recommends  evaporation  of  the  water 
with  potassium  hydroxide  instead  of  magnesium  oxide,  elimination  of 
carbonic  acid  by  boiling  with  acetic  acid,  and  oxidation  of  the  nitrite 
with  acidified  potassium  permanganate.  With  these  precautions,  the 
error  in  the  estimation  of  the  nitrogen  in  an  ordinary  sample  does  not 
exceed  0'1  mg.  of  nitrogen.  A.  J.  W. 

Bacteriological  Methods  for  Estimating  the  Available 
Nitrogen  in  Fertilizers.  Jacob  G.  Lipman  (J.  Ind.  Eng.  Chem., 
1910,  2,  146 — 148). — That  the  formation  of  nitrates  in  organic 
substances  bears  a  direct  relationship  to  the  proportion  of  nitrogen 
they  contain,  and  generally  also  to  the  ease  with  which  they  undergo 
decomposition,  has  been  demonstrated  previously.  From  the  fact  that 
nitrate  formation  is  preceded  by  the  formation  of  ammonia,  it  would 
appear  that  a  similar  relationship  should  exist  between  ammonifica- 
tion  and  nitrification,  and  the  present  paper  contains  an  account 
of  preliminary  experiments  for  the  purpose  of  testing  this  hypothesis. 

The  nitrogenous  material  to  be  tested  was  mixed  with  100  grams  of 
soil  and  1  gram  of  calcium  carbonate,  and  maintained  at  its  optimum 
moisture  content  (18%) ;  a  further  quantity  of  water  was  added  in  the 
ammonification  experiments  to  ensure  an  organic  matter  containing 
75%  moisture ;  the  ammonia  determination  was  made  after  six  days, 
and  the  nitrate  estimation  after  four  weeks. 

The  results  showed  that,  as  a  general  rule,  easily  ammonifiable 
substances  are  also  readily  nitrifiable,  the  highest  ammonia  content 
being  found  in  concentrated  tankage,  ground  fish,  solid  and  liquid 
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fresh  manure,  dried  blood,  and  bone-meal,  whilst  the  nitrate  content 
followed  the  order  concentrated  tankage,  cottonseed  meal,  ground  fish, 
dried  blood,  and  solid  and  liquid  fresh  manure. 

The  high  position  of  cottonseed  meal  in  the  nitrate  series,  whilst 
possessing  low  availability  in  the  ammonia  ser  ies,  is  considered  (from 
the  result  of  other  experiments)  to  be  due  to  the  depressing  effect  of 
soluble  carbohydrates  on  ammonification.  F.  M.  G.  M. 

A  Bacteriological  Method  for  Estimating  Available  Organic 
Nitrogen.  J.  M.  McCaudless  and  F.  C.  Atkinson  (, J .  Ind.  Eng. 
Chem.,  1911,  3,  174 — 175). — An  account  of  experiments  to  determine 
the  available  ammonia  in  two  samples  of  fertilisers  prepared  from 
leather  by  a  special  process  which  rendered  it  soluble ;  cottonseed 
meal  was  employed  for  comparison. 

The  total  nitrogen  content  in  the  initial  materials,  also  in  their 
filtered  boiling  water  extracts,  was  estimated,  the  extracts  shaken  up 
with  soil,  the  filtered  solutions  incubated  at  38 — 40°  under  both  aerobic 
and  anaerobic  conditions  (the  surface  of  the  liquid  in  the  latter  being 
protected  by  a  layer  of  oil),  and  the  ammonia  estimated  at  intervals. 

After  two  hundred  and  ten  hours,  the  experiments  were  stopped  by 
exhaustion  of  the  flasks;  in  the  anaerobic  experiments  practically  no 
reaction  had  taken  place,  but  in  the  others  considerable  quantities  of 
soluble  organic  nitrogen  had  been  converted  into  ammonia  ;  in  one  case 
(3 '35%  ammonia)  the  action  was  retarded  probably  by  the  toxic  effect 
of  excess  of  ammonia  on  the  organism  producing  it. 

The  insoluble  residues  were  treated  with  soil  extract  in  the  presence 
of  a  nutritive  mixture  (devoid  of  nitrogen),  and  after  twenty-six  days 
the  extracts  and  residues  separately  examined,  when  it  was  found  that 
a  quantity  of  insoluble  proteid  matter  had  been  converted  into 
ammonia. 

The  author  concludes  that  two  distinct  processes  are  involved  :  (1) 
the  conversion  of  insoluble  proteids  into  a  soluble  form,  and  (2)  their 
subsequent  change  into  available  ammonia,  but  whether  both  these 
changes  are  the  work  of  the  same  or  of  separate  organisms  has  yet  to 
be  determined.  F.  M.  G.  M. 

Estimation  of  Phosphorus  in  Iron  and  Steel.  C.  Reichakd 
( Pharm .  Zenlr.-h.,  1911,  52,  1314 — 1315). — Owing  to  the  high 
molecular  weight  of  the  ammonium  phosphomolybdate  (“  yellow  ”) 
precipitate  and  the  fact  that  even  minute  quantities  of  phosphorus  in 
iron  or  steel  still  yield  a  precipitate  that  can  be  weighed  with  great 
accuracy,  it  is  proposed  to  limit  the  amount  of  iron  taken  for  analysis 
to  1  gram.  L.  de  K. 

Estimation  of  Inorganic  Phosphorus  in  Animal  Tissues. 
A.  C.  Whittier  (J.  Ind.  Eng.  Chem.,  1911,3,  248 — 250). — An  account 
of  various  methods  employed  for  the  estimation  of  phosphorus  in 
animal  tissue,  with  a  discussion  on  the  difficulty  (owing  to  the  rapidity 
of  subsequent  chemical  change)  of  determining  the  relative  proportions 
in  organic  and  inorganic  combination  at  the  time  of  death. 

The  conclusions  drawn  are :  (1)  that  the  determination  of  organic 
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phosphorus  by  the  barium  method  gives  high  results  with  uncoagulated 
extracts,  owing  to  barium  phosphate  passing  through  the  filter. 

(2)  At  the  boiling  temperature,  water  has  very  little  hydrolysing 
action  on  organic  compounds  of  phosphorus  in  animal  tissue. 

(3)  Enzymes  and  bacteria  have  a  greater  hydrolytic  action  on 
organic  phosphorus  compounds  than  boiling. 

(4)  Coagulation  of  the  proteins  by  boiling  clears  the  solution,  giving 

more  complete  precipitation,  and  also  arrests  the  action  of  enzymes 
and  bacteria.  F.  M.  G.  M. 

The  Quantitative  Separation  of  Organic  Phosphorus  and 
Phosphates  iu  Fodders.  Gustav  Eingkrling  and  A.  Becking 
(Biochem.  Zeitsch.,  1911,  37,  452 — 456), — In  Stutzer’s  process,  the 
inorganic  phosphates  are  extracted  from  the  material  by  dilute  hydro¬ 
chloric  acid,  and  precipitated  from  the  solution  thus  obtained  by 
ammonia  and  calcium  chloride.  The  precipitated  phosphates  are  then 
dissolved  in  nitric  acid,  and  precipitated  from  this  acid  solution  as 
phosphomolybdate.  The  authors  find  that  this  process  is  in  most  cases 
satisfactory,  but  it  is  not  applicable  to  those  materials  which  contain 
phytin,  which  is  precipitated  with  inorganic  phosphates.  As  this 
substance  is  present  in  a  large  number  of  fodders,  a  new  process  is 
necessary  for  estimating  phosphoric  acid  in  materials  of  this  character. 

S.  B.  S. 

Comparison  of  Methods  for  the  Estimation  of  Phosphates 
in  Vegetable  Substances.  A.  Ponte  ( Chem .  Zentr .,  1911,  ii,  900  ; 
from  Staz.  sperim.  ayrar.  ital.,  1911,  44,  459 — 461). — Incineration  of 
the  substance  with  the  addition  of  calcium  oxide  yielded  results  which 
agreed  with  those  obtained  by  electrolytic  oxidation,  whilst  from  2  to 
11%  less  phosphoric  oxide  was  found  by  the  ordinary  method  of 
incineration.  W.  P.  S. 

A  Possible  Fallacy  in  Fleitmann’s  Test  [for  Arsenic],  Walter 
J.  Dilling  ( Pharrn .  J.,  1911,  [iv],  33,  811). — Arsenic  having  been 
found  in  a  urine  by  the  Fleitmann  test  when  its  presence  was  thought 
to  be  highly  improbable,  the  author  investigated  the  cause,  and  found 
that  when  applying  this  test,  the  test-tube  containing  the  zinc  and 
sodium  hydroxide  with  the  suspected  material  should  be  heated  until 
a  stream  of  hydrogen  bubbles  is  being  evolved  and  no  longer ;  the  tube 
should  be  removed  from  the  flame,  and  the  silver  nitrate  paper 
then  placed  over  the  mouth  of  the  test-tube.  If,  as  might  be  done 
unintentionally, the  mixture  is  boiled, the  steam  escaping  (which  perhaps 
also  contains  volatile  organic  products)  exerts  a  more  or  less  strong 
reducing  action,  and  the  spot  obtained  may  be  mistaken  for  an  arsenical 
one.  L.  de  K. 

The  Estimation  of  Arsenic  in  Insecticides.  E.  B.  Holland 
( J .  Ind.  Eng.  Chem.,  1911,  3,  168 — 171). — A  review  of  numerous 
methods  employed  for  the  estimation  of  arsenic,  with  a  discussion  as 
to  their  adaptability  to  the  analyses  of  insecticides  in  which  arsenic 
tri-  or  pent-oxides  are  the  active  constituents.  The  A vory- Haywood 
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method  ( Proc .  Assoc.  Off.  Agr.  Chem.,  1905,  22,  27)  is  considered  most 
trustworthy,  and  from  it  the  author  carries  out  the  following  modified 
procedure. 

About  2  grams  of  the  sample  are  boiled  during  five  minutes  with 
50  c.c.  of  sodium  acetate  solution  (1  : 2),  cooled,  shaken  with  about 
60  c.c.  of  dilute  hydrochloric  acid  (1  : 3),  filtered  from  insoluble  matter, 
and  the  volume  made  up  to  500  c.c. 

About  25 — 50  c.c.  are  neutralised  with  dry  sodium  hydrogen 
carbonate  and  treated  with  25  c.c.  of  sodium  potassium  tartrate  (10%) 
(to  redissolve  the  copper),  and  titrated  with  V/20-iodine  in  the  presence 
of  starch. 

For  samples  containing  lead  arsenate  the  following  method  is  recom¬ 
mended  :  Two  grams  of  the  sample  are  boiled  with  66  c.c.  of  nitric  acid 
(1  : 3),  cooled,  filtered,  and  made  up  to  500  c.c.  From  50  to  100  c.c. 
are  removed,  evaporated  with  10  c.c.  of  diluted  sulphuric  acid  (2:1),  and, 
finally,  heated  to  150 — 200° ;  the  residue  is  dissolved  in  water,  treated 
with  10  c.c.  of  potassium  iodide  (1 65  : 1000),  and  boiled  until  free 
iodine  is  expelled  ;  the  solution  is  rapidly  cooled,  neutralised  with  sodium 
hydroxide,  re-acidified  with  sulphuric  acid,  starch  paste  added,  any 
remaining  free  iodine  dostroyed  with  sodium  thiosulphate,  the  liquid 
rendered  alkaline  with  sodium  hydrogen  carbonate,  and  titrated  with 
A/20-iodine  solution.  F.  M.  G.  M. 

Elementary  Analysis.  Richard  Doht  ( Zeitsch .  anal.  Chem., 
1911,  50,  755). — The  author  thinks  that  it  would  have  been  better 
if  Kurtenacker  (Abstr.,  1911,  ii,  823)  had  given  analytical  figures  to 
prove  why  silver  and  iron  are  not  suitable  for  the  reduction  of  nitric 
oxides  in  the  combustion  of  nitrogenous  substances,  for  experiments 
conducted  by  himself  and  Epstein  (Abstr.,  1908,  ii,  132)  led  to  a 
different  view.  L.  de  K. 

Detection  of  Carbon  Disulphide  in  Oils.  E.  Milliau  ( Compt . 
rend.,  1911,  153,  1021 — 1023). — Vegetable  oils  employed  as  lubricants 
should  be  free  from  carbon  disulphide.  This  substance  may  be  detected 
by  heating  25  grams  of  the  oil  with  10  c.c.  of  a  concentrated  potass¬ 
ium  hydroxide  solution,  adding  150  c.c.  of  water,  and  a  little  sodium 
hydrogeu  carbonate.  The  mixture  is  then  poured  into  20  c.c.  of 
hydrochloric  acid,  and  the  evolved  gas  tested  for  hydrogen  sulphide 
by  means  of  lead  acetate  paper. 

A  second  method  consists  in  distilling  50  grams  of  the  oil  with 
10  c.c.  of  amyl  alcohol.  The  first  4  c.c.  of  distillate  are  heated  in  a 
sealed  tube  on  the  water-bath  with  1  c.c.  of  cottonseed  oil  and  a  few 
centigrams  of  sulphur.  The  presence  of  traces  of  carbon  disulphide  is 
recognised  by  the  appearance  of  a  red  coloration.  W.  O.  W. 

Estimation  of  Silica  in  Iron  Ores.  Fr.  Moldenhauer  ( Zeitsch . 
anal.  Chem.,  1911,  50,  754 — 755). — In  order  to  obtain  accurate  silica 
estimations,  it  is  advisable  to  use  platinum  dishes,  as  it  is  often 
impossible  to  remove  the  silica,  rendered  insoluble  by  evaporation, 
from  porcelain  basins.  L.  de  K. 
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Bapid  Estimation  of  Zinc.  K.  Yoigt  ( Zeitsch .  angew.  Chem.,  1911, 
24, 2195 — 2198). — The  process  is  briefly  as  follows  :  One  to  three  grams 
of  the  zinc  ore  are  dissolved  in  a  mixture  of  10  c.c.  of  nitric  acid  (D  1  ’2) 
and  20 — 30  c.c.  of  hydrochloric  acid  (D  T9),  preferably  in  a  porcelain 
dish,  so  that  the  siliceous  mass  may  be  broken  up  with  a  pestle.  After 
boiling  for  a  while  on  a  sand-bath,  the  whole  is  rinsed  into  a  200  c.c. 
flask,  50 — 60  c.c.  of  ammonia  are  added,  and  the  solution  is  again 
boiled  for  a  short  time.  When  cold,  dilute  ammonia  (1  :  3)  is  added 
up  to  the  mark,  and  the  solution  is  well  shaken  and  filtered.  One 
hundred  c.c.  of  the  filtrate  are  mixed  with  a  little  bromine  water  to 
precipitate  any  manganese,  and  the  turbid  liquid  is  then  boiled  with 
about  one  gram  of  aluminium  scrapings  until  the  copper  present  is 
all  precipitated.  Five  c.c.  of  sodium  sulphite  solution  (1  : 4)  and  a  few 
c.c.  of  dilute  ammonia  are  added,  the  liquid  is  again  heated  to  boiling, 
and  at  once  filtered;  the  residue  is  washed  with  a  hot  dilute 
ammoniacal  solution  of  sodium  sulphite. 

The  filtrate  is  neutralised  with  hydrochloric  acid,  and  an  extra 
10  c.c.  of  dilute  acid  (1  :  3)  are  then  added.  After  diluting  to  150  c.c. 
and  heating  to  boiling,  the  zinc  is  at  once  titrated  with  ferrocyanide 
(2T63  grams  of  potassium  ferrocyanide  and  14  grams  of  crystallised 
sodium  sulphite  per  litre),  using  ammonium  molybdate  solution 
(9  grams  per  litre)  as  external  indicator.  The  end  reaction  is  shown 
by  the  formation  of  a  reddish-brown  spot.  L.  de  K. 

Estimation  of  Copper.  Modification  of  the  Iodide  Method. 
E.  C.  Kendall  ( J .  Amer.  Chem.  Soc.,  1911,  33,  1947 — 1952). — A 
modification  of  the  iodide  method  of  estimating  copper  is  described,  in 
which  the  nitrous  acid,  formed  during  the  solution  of  the  copper  in 
nitric  acid,  is  destroyed  by  the  addition  of  sodium  hypochlorite,  the 
chlorine  thus  liberated  being  removed  by  treatment  with  phenol. 

The  solution  of  copper,  of  volume  about  50  to  60  c.c.,  is  placed  in  a 
flask,  and  the  acidity  rendered  equivalent  to  about  4  or  5  c.c.  of  con¬ 
centrated  nitric  acid.  The  temperature  should  not  be  above  25°. 
Solution  of  sodium  hypochlorite  is  added,  and  about  two  minutes  later 
5 %  solution  of  phenol  is  quickly  introduced.  Sodium  hydroxide  is 
added  in  slight  excess  to  prevent  the  formation  of  nitrophenol,  and  the 
solution  is  afterwards  acidified  with  acetic  acid.  Potassium  iodide 
solution  is  now  added,  and  the  iodine  liberated  is  titrated  with 
standard  sodium  thiosulphate.  This  modification  gives  accurate 
results,  is  more  rapid,  and  requires  less  attention  than  the  original 
method.  E.  G. 

The  Estimation  of  Manganese  by  the  Sodium  Bismuthate 
Method.  Paul  H.  M.  P.  Beinton  ( J .  Ind.  Eng.  Chem.,  1911,  3, 
237 — 239). — The  author  has  repeated  the  work  of  Blair  (Abstr.,  1904, 
ii,  683)  and  others  on  the  estimation  of  manganese  by  the  sodium  bis- 
mutbate  method,  and  corroborates  the  statement  that  for  small  amounts 
of  manganese  it  is  the  most  accurate  method  known.  The  following 
modifications  are  suggested  :  that  pure  Sorensen  sodium  oxalate  should 
be  used  to  standardise  the  potassium  permanganate,  and  that  the 
empirical  factor  0T 656,  instead  of  the  theoretical  factor  0T6024,  should 
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be  employed  in  the  conversion  of  the  sodium  oxalate  figure  into  that  of 
manganese;  this  corrects  the  tendency  of  the  method  to  give  low  results, 
although  the  author  considers  that  gravimetrieally  standardised 
manganous  sulphate  is  the  most  accurate  standard  that  can  be  employed. 
The  decomposition  of  ores  by  the  hydrochloric  and  sulphuric  acids 
method  is  suggested  as  being  fully  as  accurate,  more  rapid,  and  possibly 
more  convenient  than  the  employment  of  hydrofluoric  and  sulphuric 
acids.  Fusing  the  ore  with  sodium  peroxide  is  also  recommended  in 
the  case  of  refractory  samples.  F.  M.  G.  M, 

A  New  Rapid  and  Accurate  Volumetric  Method  for  the 
Estimation  of  Manganese  and  its  Application  to  the  Analysis 
of  Iron  and  Steel.  Floyd  J.  Metzger  and  L.  E.  Marrs  ( J .  Ind.  Eng. 
Chem .,  1911,  3,  333 — 335). — It  has  been  observed  that  the  presence  of 
manganese  disturbs  the  estimation  of  ferrous  iron  in  rocks  by  the 
sulphuric-hydrofluoric  acid  method  :  the  more  hydrogen  fluoride 
employed,  the  [higher  the  percentage  of  iron  found,  a  fact  which 
pointed  to  the  possibility  that  manganese  and  permanganic  acid  react 
together  quantitatively  in  the  presence  of  a  sufficient  quantity  of 
this  acid. 

Solutions  of  carefully  standardised  manganous  sulphate  were  titrated 
with  A/30-potassium  permanganate  in  waxed  beakers  in  the  presence  of 
50%  sulphuric  acid  (1  vol.),  hydrofluoric  acid  (2'5  vols.),  and  varying 
quantities  of  ammonium  fluoride  (which  increased  the  speed  of  reaction), 
and  when  the  experiments  were  repeated  in  the  presence  of  ferric  iron 
identical  results  were  obtained. 

The  analysis  of  steel  was  conducted  as  follows  :  About  one  gram  of 
the  sample  dissolved  in  nitric  acid  was  treated  with  ammonium  per¬ 
sulphate  (1  gram)  and  boiled  during  a  few  seconds,  evaporated  to 
dryness,  and  dissolved  in  a  mixture  of  50%  sulphuric  acid  (20  c.c.)  and 
30  c.c.  of  water  ;  the  solution  was  boiled  until  clear,  transferred  to  a 
waxed  beaker,  and  treated  with  5  grams  of  ammonium  fluoride  and 
25  c.c.  of  hydrofluoric  acid,  the  volume  made  up  to  100 — 150  c.c., 
and  finally  titrated  with  potassium  permanganate. 

The  results  of  numerous  experiments  are  tabulated,  and  the  method 
is  claimed  to  be  simple,  accurate,  and  rapid,  and  at  the  same  time 
applicable  to  the  cases  of  spiegels  and  other  manganese  ores. 

F.  M.  G.  M. 

Estimation  of  Ferrous  Ions  with  Standard  Iodine.  Gysbert 
IIomyn  (Chem.  Zeit .,  1911,  36,  1300). — The  process  is  more  particularly 
intended  for  pharmaceutical  preparations  (Blaud’s  pills,  syrup  of 
ferrous  iodide,  etc.).  The  preparation  is  dissolved  in  so  much  dilute 
sulphuric  or  hydrochloric  acid  that  the  free  acidity  amounts  to  about 
20  c.c.  of  A-acid.  The  solution  is  then  added  to  a  mixture  of  20  c.c. 
of  A/l 0-iodine  solution  and  5  grams  of  powdered  sodium  pyro¬ 
phosphate,  and  the  mixture  is  shaken  until  the  latter  has  nearly 
dissolved.  After  five  minutes,  the  excess  of  iodine  is  titrated  with 
A/1 0-thiosulphate  as  usual;  1  c.c.  of  the  latter  =  27'8  mg.  of 
crystallised  ferrous  sulphate.  L.  de  K. 
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Detection  of  Nickel  and  Cobalt  in  Mixtures.  Angel  del 
Campo  and  Jaime  Ferrer  (Anal.  Fis.  Quim.,  1911,  9,  201 — 213, 
272 — 276.  Compare  Abstr.,  1911,  ii,  825). — The  value  of  potassium 
methyl  xanthate  as  a  delicate  reagent  for  nickel  and  cobalt  (compare 
loc.  cit.)  has  been  examined  in  respect  to  delicacy,  and  in  comparison 
with  Tschugaeff’s  reagent  for  nickel  (dimethylglyoxime)  and  Vogel’s 
reagent  for  cobalt  (ammonium  thiocyanate  and  amyl  alcohol). 

In  the  case  of  nickel  alone,  both  reagents  display  about  equal  delicacy, 
detecting  nickel  in  1  c.c.  of  a  1  in  200,000  solution,  or  in  4  c.c.  of  a  1 
in  500,000  solution,  which  is  the  limit. 

With  mixtures  of  nickel  and  cobalt  in  the  proportion  of  1  to  100, 
Tschugaeff’s  reagent  fails,  but  potassium  methyl  xanthate  is  trust¬ 
worthy,  and  with  care  may  be  employed  to  recognise  nickel  in  the 
presence  of  even  higher  proportions  of  cobalt. 

In  regard  to  cobalt  the  xanthate  has  about  five  times  the  delicacy  of 
Vogel’s  reagent,  being  capable  of  recognising  the  metal  clearly  in  1  c.c. 
of  a  solution  of  1  in  250,000.  With  mixtures  of  cobalt  with  excess 
of  nickel  (10  to  2000  times),  the  reagents  display  about  equal 
value  when  working  at  the  limits  of  sensibility  of  Vogel’s  test. 

G.  D.  L. 

Separation  of  Nickel  and  Zinc  in  German  Silver  and  Other 
Alloys.  La  Verne  W.  Spring  (J.  Ind.  Eng.  Chern.,  1911,  3, 
255 — 256). — About  0-5  gram  of  the  drillings  is  freed  from  tin  with 
nitric  acid,  the  lead  removed  as  sulphate,  copper  by  electrolysis,  and 
the  iron  by  means  of  ammonium  hydroxide.  Five  grams  of  ammonium 
chloride  are  then  added,  and  the  solution  just  neutralised  with  hydro¬ 
chloric  acid  and  treated  with  0‘4  gram  of  dimethylglyoxime  (dissolved 
in  alcohol)  for  every  0-1  gram  of  nickel  supposed  to  be  present; 
ammonium  hydroxide  is  added  drop  by  drop  until  just  ammoniacal, 
and  the  solution  allowed  to  remain  at  just  below  boiling  point  during 
about  half  an  hour.  The  precipitate  is  collected  on  a  tarred  filter, 
washed  with  hot  water,  dried  at  105°,  and  weighed :  CgH14OuN4Ni  x 
0-2031  =Ni. 

The  filtrate  is  acidified  with  an  excess  of  10  c.c.  of  concentrated 
hydrochloric  acid,  boiled  to  decompose  the  excess  of  dimethylglyoxime, 
treated  with  10  grams  of  microcosmic  salt  (in  saturated  solution), 
rendered  exactly  neutral  with  ammonia,  and  allowed  to  remain  just 
below  its  boiling  point  until  the  precipitate  has  granulated ;  this  is 
collected,  washed  with  hot  water,  ignited,  and  weighed  as  zinc 
pyrophosphate,  F.  M.  G.  M. 

Estimation  of  Tin  in  Canned  Poods.  Herman  Schreiber  and 
W.  C.  Taber  (J.  Ind.  Eng.  Chem.,  1911,  3,  257— 261).— A 
discussion  of  the  difficulties  experienced  in  obtaining  accurate  results 
by  the  wet  combustion  methods  usually  employed  for  estimating  tin  in 
canned  foods. 

The  author  gives  a  detailed  description  of  an  alkali  fusion  method, 
which  he  finds  gives  excellent  results,  the  main  procedure  of  which 
consists  in  mixing  about  100  grams  of  the  material,  weighed  into  an 
iron  crucible  with  50  c.c.  of  an  aqueous  solution  containing  150  grams 
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of  sodium  hydroxide,  and  100  grams  of  sodium  carbonate  per  litre, 
adding  75  c.c.  of  alcohol  (95%),  evaporating  carefully  to  dryness  with 
continual  stirring,  slowly  raising  the  temperature  to  about  160°,  and 
finally  igniting  in  a  muffle  until  all  volatile  matter  is  removed. 

The  fused  mass  is  transferred  to  a  beaker,  and  evaporated  with  50  c.c. 
of  concentrated  sulphuric  acid  and  30  c.c.  of  nitric  acid  (D  1*42) 
until  fumes  of  sulphur  trioxide  are  apparent ;  the  mixture  is  cooled, 
diluted,  almost  neutralised  with  ammonium  hydroxide,  and  treated 
with  hydrogen  sulphide  ;  the  collected  precipitate  is  washed  with  a 
mixture  of  ammonium  acetate  and  dilute  acetic  acid,  the  tin  re¬ 
dissolved  by  boiling  with  sodium  hydroxide,  and  after  separation  from 
other  substances  which  may  be  present,  it  is  finally  re-precipitated, 
collected,  ignited,  and  weighed  as  stannic  oxide.  F.  M.  G.  M. 

Separation  of  Zirconium  from  Iron  and  Aluminium  and 
the  Analysis  of  Ferro  zirconium.  M.  Wunder  and  B.  Jeanneret 
( Zeitsch .  anal.  Chem.,  1911,  50,  733 — 735). — Separation  of  Zirconium , 
Iron ,  and  Aluminium. — About  1  gram  of  the  mixed  oxides  is  fused  in 
a  platinum  crucible  with  6  grams  of  sodium  carbonate,  the  mass  is 
taken  up  with  water,  and  after  addition  of  1  gram  of  sodium  carbonate, 
boiled  for  a  few  minutes.  The  filtrate  contains  the  aluminium  (also 
any  chromium),  from  which  the  alumina  may  be  precipitated  by  adding 
excess  of  ammonium  nitrate.  If  much  is  present,  it  is  advisable  to 
submit  the  insoluble  mass  to  a  second  fusion  with  sodium  carbonate. 

The  iron  is  dissolved  by  hot  dilute  hydrochloric  acid  (1  : 1),  and 
estimated  as  usual.  The  undissolved  zirconium  oxide  is  ignited,  and 
weighed  as  such. 

Analysis  of  Ferrozirconium. — The  alloy  is  heated  on  the  water-bath 
with  hydrochloric  acid  and  bromine,  when  the  zirconium  and  the  iron 
pass  into  solution,  whilst  the  silicon  is  converted  into  oxide.  After 
adding  a  little  nitric  acid,  the  whole  is  evaporated  to  dryness,  and 
finally  heated  in  an  air-bath  at  1 10°.  The  mass  is  then  dissolved 
in  dilute  hydrochloric  acid,  and  the  silica  is  collected  and  ignited. 
From  its  weight  should  be  deducted  the  small  amount  of  zirconium 
oxide  which  is  left  after  the  usual  treatment  with  hydrofluoric  and 
sulphuric  acid. 

The  filtrate  from  the  silica  is  precipitated  with  ammonia,  and  the 
oxides  are  then  submitted  to  the  fusion  with  sodium  carbonate  as 
described.  The  process  may  be  also  applied  to  zirconium  carbides. 

L.  de  K. 


A  Volumetric  Method  for  Estimating  Antimony  in  Alloys. 
George  S.  Jamieson  (J.  Ind.  Eng.  Chem.,  1911,  3,  250 — 251). — An 
application  of  Andrews’  (Abstr.,  1903,  ii,  686)  iodate  method  to  the 
estimation  of  antimony  in  alloys,  especially  “  hard  leads  ”  and  solders ; 
it  is  claimed  to  be  rapid,  accurate,  and  admissible  in  the  presence  of 
copper  and  iron. 

Two  other  methods  have  been  studied  comparatively  by  the  author, 
the  first,  which  is  based  on  getting  the  antimony  into  the  quinquevalent 
form  in  dilute  hydrochloric  acid  solution,  adding  potassium  iodide, 
and  titrating  with  sodium  thiosulphate,  gave  good  results  only  in 
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the  absence  of  copper  or  iron ;  the  second  method  depends  on 
getting  the  antimony  into  the  tervalent  condition  in  sodium  hydrogen 
carbonate  solution,  and  titrating  with  iodine  gave  unsatisfactory 
results  in  the  presence  of  lead,  owing  to  the  co-precipitation  of 
antimony  which  was  found  to  take  place  even  in  the  presence  of 
tartaric  acid. 

About  1  gram  of  an  alloy  containing  less  than  2 %  of  antimony 
is  weighed  into  a  200  c.c.  Erlenmeyer  flask,  and  heated  with  10  c.c.  of 
concentrated  sulphuric  acid  until  decomposition  is  complete,  boiled 
gently  for  about  two  minutes  after  the  lead  sulphate  has  become 
white,  cooled,  and  diluted  with  15  c.c.  of  water;  15  c.c.  of  dilute 
hydrochloric  acid  (1  :  1)  are  then  added,  the  mixture  vigorously  shaken, 
and  the  lead  sulphate  collected  on  a  Gooch  crucible  and  washed  with 
hydrochloric  acid  of  the  same  concentration.  The  filtrate  is  transferred 
to  a  glass- stoppered  bottle  of  about  250  c.c.  capacity,  5  c.c.  of  chloro¬ 
form,  15  c.c.  of  concentrated  hydrochloric  acid,  and  5  c.c.  of  a  solution 
of  iodine  monochloride  added  ;  the  bottle  is  shaken,  and  after  about  five 
minutes  the  liberated  iodine  titrated  with  standard  potassium  iodate 
until  the  chloroform  in  just  decolorised  after  a  vigorous  shaking 
(which  should  be  repeated  in  about  a  minute  to  ensure  obtaining  the 
correct  end-point) ;  the  liquid  can  be  poured  off,  and  the  chloroform 
employed  for  further  titrations. 

The  concentration  of  the  hydrochloric  acid  in  the  solution  is  of 
importance,  and  the  above  quantities  should  be  adhered  to  carefully. 
The  iodine  monochloride  solution  is  prepared  by  dissolving  10  grams 
of  potassium  iodide  and  6‘44  grams  of  potassium  iodate  in  75  c.c. 
of  water,  adding  75  c.c.  of  concentrated  hydrochloric  acid  and  a  globule 
of  chloroform,  and  adjusting  exactly  to  a  faint  iodine  colour  by  shak¬ 
ing  and  adding  minute  quantities  of  potassium  iodide  or  iodate  until 
the  required  condition  is  obtained.  F.  M.  G.  M. 

Tne  Geo-chemical  Interpretation  of  Water  Analyses. 
Chase  Palmer  ( Bull .  U.S.  Geol  Survey,  479  ;  a  Reprint,  31  pp.). — 
A  record  of  a  large  number  of  analyses  of  waters  from  American 
rivers.  The  results,  however,  are  not  given  in  terms  of  definite  salts, 
but  as  follows :  First,  the  properties  of  the  solution  in  %  proportions 
[primary  salinity,  secondary  salinity,  tertiary  salinity  (acidity), 
primary  alkalinity,  secondary  alkalinity]  ;  second,  the  percentage  of 
reacting  values  of  co-ordinate  radicles,  from  which  the  properties  of 
reaction  may  be  directly  derived  accompanied  by  a  statement  of 
concentration  values  in  parts  per  million ;  third,  the  character 
formula  (the  percentage  of  reacting  values  of  the  individual  radicles 
determined),  together  with  a  statement  of  the  concentration  value ; 
fourth,  the  base  analyses. 

(1)  Primary  salinity  (alkali  salinity)  is  salinity  not  to  exceed  twice 
the  sum  of  the  reacting  values  of  the  radicles  of  the  alkalis;  (2) 
secondary  salinity  (permanent  hardness)  is  the  excess  (if  any)  of 
salinity  over  primary  salinity  not  to  exceed  twice  the  sum  of  the 
reacting  values  of  the  radicles  of  the  alkaline  earths  group  ;  (3)  tertiary 
salinity  (acidity)  is  the  excess  (if  any)  of  salinity  over  primary  and 
secondary  salinity;  (4)  primary  alkalinity  (permanent  alkalinity)  is 
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the  excess  (if  any)  of  twice  the  sum  of  the  reacting  values  of 
the  alkalis  over  salinity ;  (5)  secondary  alkalinity  (temporary 
alkalinity)  is  the  excess  (if  any)  of  twice  the  sum  of  the  reacting 
values  of  the  radicles  of  the  alkaline  earth  group  over  secondary 
salinity,  In  distinguishing  the  special  properties  the  values  of 
radicles  of  the  same  sign  are  doubled  ;  the  positive  and  negative 
radicles,  which  together  induce  their  special  properties,  thus  receive 
their  full  value. 

In  the  author’s  opinion  this  form  of  stating  results  is  more 
comprehensive  to  the  geologist  than  the  expression  in  definite  salts, 
which  is  always  more  or  less  hypothetical.  L.  de  K. 

Colorimetric  Estimation  of  Phenols  in  Waste  Liquors. 
Hermann  Bach  (Zeitsch.  anal.  Chern.,  1911,  50,  736 — 740). — The 
process  is  based  on  the  fact  that  10  c.c.  of  a  very  dilute  solution  of 
phenol  (a  few  mg.  only)  when  heated  to  boiling  with  0*2  c.c.  of 
Millon’s  reagent  and  0*1  c.c.  of  nitric  acid  give,  when  allowed  to 
cool,  a  liquid  of  a  permanent  rose  or  reddish  colour,  which  may  then 
be  matched  with  a  solution  of  phenol  of  known  strength  similarly 
treated. 

In  order  to  apply  the  process  to  waste  liquors,  1  litre  of  the  sample 
is  mixed  with  5 — 10  c.c.  of  strong  aqueous  potassium  hydroxide  and 
evaporated  in  a  dish  to  50  c.c.  The  contents  are  then  transferred  to 
a  500  c.c.  Erlenmeyer  flask  having  a  mark  at  150  c.c.,  a  slight  excess 
of  sulphuric  acid  is  added,  and  when  cold  the  liquid  is  diluted  up 
to  the  150  c.c.  mark;  one  hundred  c.c.  are  then  distilled  off.  To 
this  distillate,  which  contains  the  phenol  from  one  litre,  is  then 
applied  the  above  colorimetric  test ;  if  the  colour  should  be  a  dark  red, 
it  must  be  suitably  diluted.  L.  de  K. 

The  Estimation  of  Phenol  and  ^-Cresol  in  Mixtures  of 
the  Two.  Hugo  Ditz  and  Friedrich  Bardach  ( Biochem .  Zeitsch., 
1911,  37,  272 — 312). — The  authors  maintain,  in  opposition  to 
Siegfried  and  Zimmermann  and  others,  that  the  original  method 
proposed  by  Ditz  and  Cedivoda,  in  1899,  for  the  estimation  of  phenol 
and  £>-cresol  in  mixtures  of  these  substances  gives  accurate  results, 
provided  that  the  details  given  in  the  description  of  the  process 
are  strictly  adhered  to.  The  method  depends  on  the  principal  of 
estimating  the  amount  of  bromine  taken  up  by  the  mixture,  and  the 
success  of  the  process  depends  on  using  the  right  excess  of  bromate 
and  bromide  mixture  and  of  hydrochloric  acid,  and  on  other  details. 
The  paper  is  largely  controversial,  and  the  various  points  insisted  on 
by  the  authors  are  illustrated  by  a  large  number  of  analyses  of 
mixtures  containing  known  quantities  of  the  two  phenols.  S.  B.  S. 

Two  Modifications  of  Fehling’s  Solution.  Edward  Frank 
Harrison  ( Pharm .  J.,  1911,  [iv],  33,  746 — 747). — Benedict  has 
suggested  recently  that  in  the  use  of  Fehling’s  solution  for  the  detec¬ 
tion  and  estimation  of  dextrose,  the  actual  reduction  is  effected  by  a 
substance  resulting  from  the  action  of  the  alkali  hydroxide  on  the 
sugar,  and  that  this  change  may  proceed  further,  especially  in  presence 


ANALYTICAL  CHEMISTRY. 


ii.  99 


of  substances  which  retard  the  normal  action,  and  give  rise  to  non¬ 
reducing  products. 

The  reducing  substance  is  produced  more  slowly  by  alkali  carbonates, 
but  these  have  little  or  no  further  action,  and  consequently  Benedict 
has  proposed  two  modified  forms  of  Fehling’s  solution  for  qualitative 
and  quantitative  use  respectively,  in  which,  among  other  changes, 
sodium  hydroxide  is  replaced  by  sodium  carbonate  ( Journ .  Amer.  Med. 
Ass.,  1911,  Oct.  7).  The  preparation  and  application  of  these  solutions 
to  the  detection  and  estimation  of  dextrose  in  urine  are  described 
and  critically  examined  in  this  paper.  The  author  considers  that 
Benedict’s  claim  that  his  first  solution  is  a  far  more  delicate  reagent 
for  dextrose  in  urine  than  Fehling’s  solution,  is  justified.  The 
solution  for  quantitative  use  is  shown  to  give  good  results  with 
solutions  of  dextrose  in  water,  but  is  less  satisfactory  when  used  for 
urine  containing  dextrose.  T.  A.  H. 

Rapid  Volumetric  Estimation  of  Sugar.  Walter  F.  Sutherst 
(J.  2nd.  Eng.  Chem.,  1911,  3,  256). — The  following  is  stated  to  be  a 
convenient  method  of  indicating  the  end-point  when  estimating  sugar 
with  Fehling  solution.  The  Fehling  solution  is  heated  to  boiling,  and 
the  sugar  added  until  a  faint  blue  colour  is  apparent  at  the  edge  of 
the  porcelain  vessel  employed.  As  further  sugar  is  added,  a  drop  of 
the  mixture  is  placed  on  the  top  side  of  a  filter  paper  folded  in  half, 
the  filtrate  passes  through,  and  the  spot  is  treated  with  a  drop  of  a 
dilute  acetic  acid  solution  of  1 %  potassium  ferrocyanide ;  on  holding 
up  to  the  light,  the  faintest  trace  of  copper  ferrocyanide  is  plainly 
seen,  and  the  end  of  the  reaction  readily  indicated.  F.  M.  G.  M. 

The  Physiology  and  Pathology  of  Carbohydrate  Metabolism 
[Colorimetric  Estimation  of  Small  Amounts  of  Sugar].  Karl 
Reicher  and  E.  H.  Stein  ( Biochem .  Zeitsch.,  1911,  37,  321 — 344). — A 
method  for  estimating  colorimetrically  small  quantitiesof  sugar  by  means 
of  the  Molisch  reaction  is  described.  Ten  c.c.  of  concentrated  sulphuric 
acid  are  placed  in  a  graduated  cylinder  with  glass  stopper,  and  to  this 
a  tablet  containing  0’05  gram  of  a-naphthol  is  added,  and  then  2  c.c. 
of  the  solution  to  be  investigated.  Under  these  conditions,  the  correct 
temperature  for  the  development  of  the  colour  is  attained.  After 
gently  mixing,  so  that  the  colour  is  uniformly  distributed,  the 
mixture  is  allowed  to  cool,  and  is  then  diluted  to  20  c.c.  The  colour 
is  compared  by  means  of  a  Plesch  colorimeter,  or  a  Stein  chromoscope, 
with  a  solution  prepared  in  a  similar  way  with  0*02%  dextrose 
solution.  This  is  the  most  convenient  strength  when  the  sugar  in 
blood  is  to  be  estimated.  For  the  estimation  of  sugar  in  this  fluid, 

2  c.c.  of  serum  are  taken  and  diluted  to  10  c.c.  with  water,  and  then 
1 — 2  c.c.  of  concentrated  potassium  sulphate,  6  to  7%  of  dialysed  ferric 
hydroxide  solution  (the  method  of  preparing  which  is  given  in  detail), 
and  water  up  to  the  total  volume  of  20  c.c.  are  added.  Two  c.c.  of 
this  filtered  solution  are  employed  for  each  test.  S.  B.  S. 

The  Estimation  of  Sugars  in  Natural  Products.  Carl 
Neuberg  and  Migaku  Ishida  {Biochem,.  Zeitsch .,  1911,  37,  142 — 169). 
— By  precipitation  with  50%  mercuric  acetate  solution,  followed  by 
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precipitation  with  25%  phosphotungstic  acid  solution,  all  optically 
active  derivatives  of  proteins,  as  well  as  the  proteins  themselves, 
nucleoproteins,  lecithin,  and  other  substances  can  be  precipitated. 
The  sugars  remain  in  solution,  and  can  be  accurately  estimated  polari- 
metrically  in  the  filtrate.  Glycosamine  as  well  as  the  other 
carbohydrates  can  also  be  estimated  in  this  way.  The  method  is 
illustrated  by  a  large  number  of  examples  of  analyses  of  mixtures  of 
known  sugar  content,  with  different  varieties  of  sugars.  A  method  is 
also  given  for  preparing  the  phosphotungstic  acid  reagent  directly 
from  sodium  tungstate,  phosphoric  and  sulphuric  acids.  S.  B.  S. 

Estimation  of  Sugar  in  the  Blood.  De*\go  Takahashi  ( Biochem . 
Zeitsch.,  1911,  37,  30 — 33). — The  sugar  in  dog’s  blood  was  estimated 
polarimetrically,  and  after  yeast  fermentation,  both  polarimetrically 
and  by  the  methods  of  Bang  and  Bertrand.  In  all  cases,  no  sugar 
was  found  after  fermentation.  The  total  sugar  in  dog’s  blood  was 
also  estimated  polarimetriciilly  and  by  the  methods  of  Kumagawa-Suto, 
Bertrand,  and  of  Bang.  The  results  by  the  first  two  methods  agreed 
well  with  another,  and  were  always  somewhat  lower  than  the  results 
obtained  by  Bang’s  method.  S.  B.  S. 

The  Estimation  of  Dextrose  in  Urine  and  Blood.  Berthold 
Oppler  ( Zeitsch .  physiol.  Chem.,  1911,  75,  71  — 134). — In  order  to 
estimate  dextrose  in  the  urine  polarimetrically  before  and  after 
fermentation,  the  urine  was  treated  with  phosphotungstic  acid,  lead 
acetate,  and  hydrogen  sulphide ;  this  excludes  pigment,  other  reducing 
substances,  and  lsevorotatory  materials.  Estimation  by  reduction  gives 
too  high  a  result.  The  existence  of  physiological  glycosuria  is  very 
doubtful ;  any  sugar  found  in  normal  urine  probably  arises  from  other 
sources,  especially  glycuronic  acid.  Similar  conclusions  are  arrived 
at  in  respect  to  the  best  method  for  estimating  dextrose  in  blood. 

W.  D.  H. 

[Detection  and]  Estimation  of  Dextrose  in  Urine.  G.  A. 
Stutterheim  ( Fharm .  Weekblad,  1911,  48,  1201 — 1204). —  The  author 
uses  an  alkaline  copper  solution  made  as  follows  :  17'32  grams  of 
copper  sulphate,  100  grams  of  glycerol,  20  grams  of  sodium  hydroxide, 
and  water  up  to  250  c.c.  This  solution  should  be  kept  in  brown 
bottles.  When  testing  urine  for  dextrose,  5  c.c.  of  the  reagent  are 
diluted  with  5  c.c.  of  water,  heated  to  boiling  in  a  test-tube,  and  set 
aside.  Five  c.c.  of  the  urine  mixed  with  5  c.c.  of  water  are  also  heated 
to  boiling,  and  then  at  once  added  to  the  copper  solution.  If  dextrose 
is  present.,  the  red  copper  reduction  will  be  noticed  at  the  top  of  the 
liquid  within  one-half  to  one  minute  ;  0*5%  of  dextrose  may  thus  be 
readily  detected  even  when,  as  frequently  occurs,  the  urine  contains 
substances  which  interfere  with  the  ordinary  Fehling  test. 

When  estimating  dextrose  in  urine  by  the  iodometric  method,  the 
author  recommends  making  an  allowance  of  -0T5%  on  account  of 
dextrose  occurring  naturally.  L.  de  K. 
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The  Detection  and  Estimation  of  Sugar  in  the  Urine. 
A.  C.  Andersen  (Biochem.  Zeitsch.,  1911,  37,  262 — 265) — It  was  found 
that  the  clarification  of  urine  by  charcoal  in  the  presence  of  5%  hydro¬ 
chloric  acid,  according  to  the  method  of  Bang  and  Bohmannson,  leads 
to  errors  in  the  estimation  of  sugar,  owing  to  adsorption  by  the 
charcoal,  especially  when  blood-charcoal  is  used.  If,  however,  the 
clarification  is  carried  out  by  charcoal  in  the  presence  of  10%  of  acetic 
acid  (10c. c.  urine,  diluted  to  50  c.c.  with  50%  acetic  acid, and  the  mixture 
shaken  with  4  grams  of  blood-charcoal  for  ten  minutes),  a  perfectly 
clear,  colourless  solution  is  obtained,  which,  on  polarisation,  gives  the 
correct  sugar  values.  S.  B.  S. 

Colorimetric  Estimation  of  Sugar,  Creatine,  and  Creatinine 
in  Urine.  Wilhelm  Autenrieth  and  Gerhard  Muller  (Munch, 
med.  Woch.,  1911  ;  Beprint,  12  pp.). — Whilst  the  process  described  by 
Autenrieth  and  Tesdorpf  (Abstr.,  1911,  ii,  159)  yields  trustworthy 
results  when  applied  to  colourless  urines,  it  is  recommended  that  dark- 
coloured  urine  should  be  treated  with  blood-charcoal  free  from  iron 
after  the  diluted  urine  has  been  boiled  with  Bang’s  copper  solution. 
The  blood-charcoal,  when  free  from  iron,  does  not  retain  any  of  the 
copper.  W.  P.  S. 

Colorimetric  Estimation  of  Lactose  in  Urine  and  Milk. 
Wilhelm  Autenrieth  and  Albert  Funk  (Munch,  med.  Woch.,  1911, 
Beprint,  8pp.). — The  presence  of  lactose  in  urine  may  be  ascertained 
by  means  of  the  test  described  by  Wohlk  (Abstr.,  1906,  ii,  122) ; 
dextrose,  when  present  to  the  extent  of  not  more  than  1%,  does  not 
yield  a  coloration  with  the  test,  neither  does  it  interfere  with  the 
lactose  reaction.  For  the  estimation  of  lactose,  1 0  c.c.  of  the  diluted 
urine  (containing  not  more  than  0  04  gram  of  the  sugar)  are  boiled 
fur  three  minutes  with  50  c.c.  of  Bang’s  copper  solution,  cooled, 
diluted  with  potassium  thiocyanate  solution  to  a  volume  of  50  c.c., 
0  5  gram  of  blood-charcoal  free  from  iron  is  added,  the  mixture  is 
shaken  for  five  minutes,  and  filtered.  The  quantity  of  unreduced 
copper  in  the  filtrate  is  then  estimated  by  comparison  with  standard 
solution  in  a  colorimeter  (compare  Abstr.,  1911,  ii,  159).  In  the 
case  of  milk,  25  c.c.  of  the  sample  are  diluted  with  400  c.c.  of  water, 
acetic  acid  is  added,  the  mixture  is  boiled,  and  diluted,  when  cold,  to 
a  volume  of  500  c.c.  After  filtration,  10  c.c.  of  the  filtrate  are  boiled 
with  50  c.c.  of  Bang’s  solution  as  described  above.  W.  P.  S. 

Estimation  of  Sucrose,  and  the  1  Detection  of  Dextrin  in 
Foods.  Andre  F.  Vollant  (Ann.  Falsif,  1911,  4,  504 — 509). — A 
method  proposed  by  Lemeland  (Abstr.,  1910,  ii,  1006),  which  is  based 
on  the  destruction  of  the  reducing  and  rotatory  powers  of  arabinose, 
dextrose,  lsevulose,  galactose,  and  lactose  when  these  sugars  are  heated 
with  manganese  dioxide  and  alkaline  hydrogen  peroxide  solution, 
whilst  sucrose  is  not  affected,  may  be  employed  for  the  estimation  of 
sucrose  in  commercial  sugars,  syrups,  confectionery,  dried  milks,  and 
honey.  The  results  obtained  are  trustworthy.  It  is  pointed  out  that 
acetic  acid  should  be  used  for  neutralising  the  sugar  solution  after 
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treatment,  and  not  nitric  acid  as  prescribed  in  the  original  paper. 
After  clarification,  the  solution  must  be  acidified  by  acetic  acid  before 
being  examined  in  the  polarimeter.  Dextrin  may  be  detected  when 
mixed  with  other  sugars  by  inverting  the  sucrose  present,  and  then 
subjecting  the  solution  to  the  above-mentioned  treatment ;  any  optical 
activity  exhibited  by  the  resulting  solution  is  due  solely  to  the  presence 
of  dextrin.  ~W.  P.  S. 

Approximate  Estimation  of  Starch  by  Iodine.  Lester  Reed 
(i Chem .  News,  1911,  104,  271). — A  quantity  of  the  substance,  con¬ 
taining  about  O’l  gram  of  starch,  is  heated  with  5  c.c.  of  glycerol  to  a 
temperature  of  190°  for  five  minutes;  the  mixture  is  then  diluted  to 
a  volume  of  about  50  c.c.,  and  filtered.  To  the  filtrate  when  cold  is 
added  concentrated  iodine  solution  (in  potassium  iodide),  the  precipi¬ 
tated  starch-iodine  compound  is  collected  on  a  filter,  washed  with 
boiling  90%  alcohol,  and  then  rinsed  into  a  platinum  basin  with  a  jet 
of  boiling  water.  The  contents  of  the  basin  are  boiled  to  expel  iodine, 
then  evaporated,  dried,  and  weighed.  Allowance  is  made  for  mineral 
matter  present.  The  process  cannot  be  applied  to  bread  or  cocoa,  or  to 
substances  in  which  the  starch  has  been  heated  previously.  In  the 
case  of  cocoa,  theobromine  or  some  other  substance  is  precipitated 
together  with  the  starch.  W.  P.  S. 

Estimation  of  the  Acidity  of  Wine.  Fernand  Repiton  (Ann. 
Falsif.,  1911,  4,  578 — 580). — The  following  method  is  recommended 
for  the  estimation  of  the  total  acidity  of  red  wines  :  Five  c.c.  of  the 
wine  are  placed  in  a  large  beaker,  5  drops  of  a  cold  saturated  alcoholic 
phenolphthalein  solution  and  3  drops  of  a  12%  alcoholic  fluorescein 
solution  are  added,  and  the  mixture  is  heated  just  to  boiling ;  5  c.c.  of 
cold  water  are  then  added,  and  the  solution  is  titrated  with  N/ 20- 
alkali  solution.  The  red  colour  of  the  wine  changes  gradually  to  green 
during  the  titration,  and  the  end-point  is  taken  when  the  red  colour  of 
the  indicator  appears  in  the  green  solution.  This  point  is  readily  seen 
if  a  white  tile  is  placed  under  the  beaker.  W.  P.  S. 

Estimation  of  the  Acidity  of  Milk.  O.  Rammstedt  (Chem.  Zeit., 
1911,  35,  1218 — 1219). — Soxhlet’s  method  (titration  of  50  c.c.  of  milk 
with  A/4-sodium  hydroxide  solution,  using  phenolphthalein  as  indicator) 
is  the  most  trustworthy  of  the  many  processes  which  have  been 
proposed  for  the  estimation  of  the  acidity  of  milk.  In  the  case  of 
Thorner’s  method  (titrating  a  mixture  of  10  c.c.  of  the  milk  and  20  c.c. 
of  water  with  A/ 10-sodium  hydroxide),  the  results  obtained  are  lower 
than  those  yielded  by  Soxhlet’s  method  when  both  sets  of  results  are 
calculated  to  the  same  basis ;  this  lower  result  is  due  to  the  presence 
of  the  added  water,  and  the  loss  increases  with  the  quantity  of  water. 

W.  P.  S. 

Estimation  of  Benzoic  Acid.  Eduard  Remy  (Chem.  Zentr.,  1911, 
ii,  1379 — 1380  ;  from  Apoth.  Zeit.,  1911,  26,  835 — 836). — An  iodo- 
metric  method  is  described.  The  benzoic  acid  is  dissolved  in  50% 
alcohol,  and  the  solution  is  treated  with  5%  potassium  iodide  and 
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potassium  iodate  solutions ;  the  benzoic  acid  is  converted  into  mono- 
iodobenzoic  acid,  and  an  equivalent  quantity  of  iodine  is  liberated. 
This  free  iodine  is  then  titrated  with  thiosulphate  solution;  1‘22  grams 
of  benzoic  acid  liberate  T269  grams  of  iodine.  W.  P.  S. 

Estimation  of  Cinnamic  Acid  in  Aqueous  Solutions  by 
means  of  Bromine.  Anne  W.  K.  de  Jong  ( Rec .  trav.  ckim.,  1911, 
30,  223 — 224). — The  cinnamic  acid  is  obtained  in  a  finely  divided 
state  by  solution  in  sodium  hydroxide  and  precipitation  by  hydrochloric 
acid.  Bromine  water  (JV/10)  is  then  added  until  the  solution  does 
not  decolorise  after  five  minutes.  Potassium  iodide  is  added,  and  the 
liberated  iodine  estimated  by  titration.  From  this  is  calculated  the 
amount  of  bromine  used,  and  thus  the  amount  of  cinnamic  acid  in  the 
solution.  W.  G. 

Estimation  of  Uric  Acid  by  means  of  Iodine  and  the  Action 
of  Iodine  on  Creatinine.  C.  J.  Reichardt  ( Pharm .  Zeit.,  1911,  56, 
922). — In  the  method  described  by  Pizzorno  (Abstr.,  1911,  ii,  667) 
care  must  be  taken  in  heating  the  urine  with  sodium  carbonate,  as  uric 
acid  is  converted  into  glyoxylic  acid  when  boiled  with  alkalis.  When 
the  urine  contains  creatinine,  this  is  changed  into  creatine  by  the 
treatment  prescribed.  The  author  finds  that  creatinine  is  converted 
into  creatine  by  the  action  of  iodine ;  in  this  reaction  the  iodine  at 
first  combines  with  the  creatinine,  and,  only  after  the  lapse  of  some 
length  of  time,  is  hydrogen  iodide  liberated  with  the  formation  of 
methylguanidineacetyl  iodide.  W.  P.  S. 

Estimation  of  Formaldehyde.  Elias  Elvove  (Amer.  J.  Pharm., 
1911,  83,  455 — 471). — The  cyanide  process  was  found  to  be 
trustworthy  provided  that  an  excess  of  cyanide  is  employed ;  when 
this  excess  is  not  less  than  one-half  equivalent,  the  reaction  is  not 
influenced  by  moderate  variations  in  temperature,  neither  does  the  time 
during  which  the  mixture  is  left  appreciably  affect  the  results  obtained. 
This  process  is  considered  to  be  preferable  to  the  hydrogen  peroxide 
method  both  for  dilute  and  concentrated  formaldehyde  solutions 
(compare  Abstr.,  1904,  ii,  98).  W.  P.  S. 

Presence  of  Furfuraldehyde  as  an  Indication  of  Adulter¬ 
ation  in  Some  Fermented  Alcoholic  Beverages.  Y.  Pasquero 
and  A.  Cappa  (Gazzetta,  1911,  41,  ii,  349 — 358). — Beer  or  wine  gives 
a  distillate  which  usually  contains  traces  of  furfuraldehyde,  as 
indicated  by  the  coloration  with  aniline  acetate.  If,  however,  the 
beverage  has  previously  been  neutralised  with  magnesium  carbonate, 
the  distillate  no  longer  shows  a  furfuraldehyde  reaction.  The  distillate 
from  a  neutralised  wine  or  beer  to  which  caramel  or  commercial 
alcohol  has  been  added  does  give  the  furfuraldehyde  reaction,  so  that 
an  indication  of  the  presence  of  these  adulterants  can  be  obtained  by 
neutralising  the  beverage  with  magnesium  carbonate  and  testing  the 
distillate  with  aniline  acetate.  R.  Y.  S. 


ii.  104 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Microchemical  Analysis  of  Plants.  III.  Detection  of 
JEsculin  by  Micro-sublimation  in  the  Examination  of 
Rhizoma  Gelsemii.  0.  Tunmann  ( Chem .  Zentr.,  1911,  ii,  1384; 
from  Apoth.  Zeit.,  1911,  26,  812  —  814.  Compare  Abstr.,  1911,  ii, 
669,  1022,  1023). — ^Esculin  may  be  detected  in  the  bark  of  jEsculus 
Hippocastanum  by  means  of  the  sublimation  test  described  by  the 
author  ( loc .  cit.) ;  the  spring  is  the  only  time  of  the  year  when  the 
bark  contains  the  substance.  The  latter  is  more  readily  obtained  from 
Gelsemium  sempervirens.  The  temperature  employed  for  the  sublima¬ 
tion  should  be  from  50°  to  60°,  when  the  glucoside  is  obtained  in  the 
form  of  prisms  or  rods  with  square  ends.  The  crystals  are  soluble  in 
warm  water,  alcohol,  and  ether,  and  the  aqueous  solution  exhibits 
a  bluish-green  fluorescence  which  disappears  on  the  addition  of  hydro¬ 
chloric  acid.  Chlorine  colours  the  aqueous  solution  light  red,  but  the 
glucoside  is  best  identified  by  dissolving  the  crystals  in  2  drops  of 
ammonia  and  adding  1  drop  of  nitric  acid,  when  a  bluish-red  coloration 
appears  at  the  point  of  contact.  ^Esculetin  could  not  be  detected  in 
Radix  Belladonnae,  but  the  seeds  of  Euphorbia  Lathyris  yielded  a 
granular  sublimate  which  became  crystalline  after  about  ten  days. 
The  subterranean  portions  of  Gelsemium  elegans,  which  are  sometimes 
sold  as  a  substitute  for  Rhizoma  Gelsemii ,  yielded  neither  sesculin  nor 
gelsemic  acid.  W.  P.  S. 

Detection  and  Identification  of  “  Saccharin”  and  “Dulcin  ” 
in  Beverages,  Foods,  Drugs,  Cosmetics,  etc.  Stefano  Camilla 
and  C.  Pertusi  {Chem.  Zentr.,  1911,  ii,  1269 — 1270;  from  Giorn. 
Farm.  Chim.,  1911,  60,  285 — 293). — “  Saccharin”  (o-benzoicsulphinide) 
and  “dulcin”  (^-phenetolecarbamide)  may  be  detected  in  solid  sub¬ 
stances  by  heating  about  30  grams  of  the  sample  with  1  gram  of 
barium  hydroxide  and  50  c.c.  of  water,  filtering  the  mixture,  and 
extracting  the  acidified  filtrate  with  a  mixture  of  ether  and  benzene. 
On  evaporating  the  solvent,  the  two  sweetening  materials  are  obtained 
as  a  crystalline  residue.  Liquids  must  be  evaporated  before  being 
tested.  “Saccharin”  and  “dulcin”  may  be  identified  as  follows: 
100  c.c.  of  the  liquid,  or  10  grams  of  the  solid  substance,  under 
examination  are  mixed  with  5  grams  of  magnesium  oxide  (in  the  case 
of  solid  substances,  10  c.c.  of  water  are  also  added),  and  the  mixture  is 
evaporated  to  dryness.  The  residue  is  extracted  with  acetone  contain¬ 
ing  10%  of  water,  the  extract  is  evaporated  to  remove  the  acetone,  and 
the  residual  aqueous  solution  is  shaken  with  ether;  “dulcin”  goes 
into  solution  in  the  ether.  The  “saccharin”  is  obtained  by  shaking 
the  acidified  aqueous  solution  with  a  mixture  of  ether  and  light 
petroleum  after  the  “  dulcin  ”  has  been  removed.  Should  salicylic 
acid  also  be  present  in  the  sample,  the  residue  of  “  saccharin  ” 
obtained  on  evaporating  the  ether-light  petroleum  solution  is  dis¬ 
solved  in  dilute  sulphuric  acid,  treated  with  an  excess  of  potassium 
permanganate  in  order  to  destroy  the  salicylic  acid,  and  the  “  saccharin  ” 
then  separated  by  again  shaking  the  solution  with  a  mixture  of  ether 
and  light  petroleum.  W.  P.  S. 

Estimation  of  Carbamide.  Alexandre  Desgrez  and  Feuillie 
{Compt.  rend.,  1911,  163,  1007 — 1010). — A  modification  of  Bouchard’s 
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method  is  described.  The  ureometer  consists  of  a  wide-stemmed 
pipette  having  the  bulb  neat-  the  point  and  a  tap  at  the  other  end. 
The  pipette  is  plunged  into  a  narrow  jar  containing  chlorofoi  m,  when 
the  lower  part  becomes  filled,  and  then  1  c.c.  of  urine,  5  c.c.  of  water, 
and  8 — 10  c.c.  of  Millon’s  reagent  are  introduced  through  the  tap.  The 
chloroform  is  warmed  to  30 — 35°  by  heating  a  metal  collar  passing 
round  the  jar.  After  twenty  to  twenty-five  minutes,  reaction  is 
complete,  the  pipette  is  transferred  to  another  vessel,  and  the  liquid 
displaced  by  water,  then  by  sodium  hydroxide  solution,  and  finally  by 
water,  after  which  the  volume  of  the  gas  is  measured.  Under  these 
conditions,  the  ammonium  salts,  uric  acid,  amino-acids,  purine  deriv¬ 
atives,  and  undialysable  substances  in  the  urine  are  not  decomposed. 
Allantoin  is  slowly  decomposed,  but  the  amount  of  nitrogen  from  this 
source  is  insufficient  to  affect  the  accuracy  of  a  urine  analysis. 

W.  O.  W. 

Estimation  of  Amino-nitrogen  in  Polypeptides  by  van 
Slyke’s  Method.  Emil  Abderhalden  and  Donald  D.  van  Slyke 
(Zeitsch.  physiol.  Chem.,  1911,  74,  505 — 508). — Determinations  of  the 
amino-acid  nitrogen  in  a  number  of  polypeptides  have  been  made  by 
van  Slyke’s  method  •  these  are  in  agreement  with  the  theoretical  values, 
except  in  those  cases  in  which  the  amino-group  is  present  as  glycine. 
When  the  values  for  the  amino-nitrogen  in  glycyl  polypeptides  are 
multified  by  the  factor  0  8,  values  more  in  accordance  with  the 
calculated  are  obtained.  E.  F.  A. 

The  Toxicological  Detection  of  Aconitine.  Hermann  Fuhnkr 
(Arch.  exp.  Path.  Pharm.,  1911,  66,  178 — 190). — Chemical  methods 
for  the  detection  of  aconitine  give  results  which  are  not  altogether 
satisfactory  in  forensic  cases ;  the  taste  is  characteristic,  but  veratrine 
produces  a  very  similar,  although  weaker,  effect  on  the  tongue.  The 
alkaloid  can,  however,  be  identified  with  certainty  by  its  action  on 
the  isolated  frog’s  heart,  and  0'0005  mg.  gives  the  effect.  The  effect 
in  question  is  a  characteristic  peristalsis  of  which  some  tracings  are 
given.  W.  D.  H, 

Reaction  of  Quinine  and  Other  Alkaloids  with  Calomel. 
E.  Baroni  and  O.  Borlinetto  (Chem.  Zentr.,  1911,  ii,  392 — 393  ; 
from  Giorn.  Farm.  Chim.,  1911,  60,  241  —  244). — Various  salts  of 
quinine  give  a  brown  colour  when  rubbed  together  with  moist 
mercurous  chloride.  The  free  base  does  not  give  the  reaction. 
Hydrastine  and  heroine  hydrochlorides,  pilocarpine,  cocaine  in  the 
presence  of  ether,  and  heroine  in  the  presence  of  dilute  alcohol  give 
the  same  reaction.  S.  B.  S. 

Estimation  of  Hydrastine  in  Hydrastis  Extract.  A.  W.  van 
der  Haar  (Pharm.  Weekhlad,  1911,48,1302 — 1307). — After  criticising 
the  official  methods,  the  author  proposes  the  following  process  :  10 
grams  of  the  extract  are  mixed  with  20  c.c.  of  water,  and  then  boiled 
in  a  flask  until  the  weight  of  the  solution  amounts  to  about  10  or  11 
grams.  Four  c.c.  of  dilute  hydrochloric  acid  are  added,  and,  when  cold, 
the  liquid  is  diluted  to  20  grams.  The  liquid  is  then  shaken  with 
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1  gram  of  talc  and  filtered.  Ten  grams  of  the  filtrate  are  placed  in  a 
100  c.c.  flask,  7  c.c.  of  ammonia  are  added,  and  also  25  c.c.  of  ether, 
when  the  whole  is  shaken  for  two  minutes.  Twenty-five  c.c.  of  light 
petroleum  (b.  p.  60 — 80°)  are  now  added,  and,  after  shaking  for  half  a 
minute,  two  grams  of  powder  of  tragacanth  are  introduced,  and  the 
whole  is  again  thoroughly  shaken.  Forty  c.c.  are  now  taken  off,  and 
after  adding  another  5  c.c.  of  light  petroleum,  the  solution  is  submitted 
to  distillation  until  35  c.c.  have  passed  over.  The  flask  is  then  put 
for  eighteen  to  twenty-four  hours  in  a  cool  place,  and  after  pouring 
off  the  liquid  and  washing  the  crystals  with  2  c.c.  of  light  petroleum, 
they  are  dried  on  the  water-bath  and  weighed.  L.  de  K. 

Alkaloid .  Reactions  (Hydrastinine).  C.  Reichard  ( Pharm . 
Zentr.-h.,  1911,  52,  1253 — 1260). — A  large  number  of  reactions  for 
hydrastinine  are  communicated,  of  which  the  two  following  ones  are 
the  most  characteristic,  and  establish  the  identity  of  the  alkaloid.  A 
few  particles  of  the  hydrochloride  are  triturated  with  a  minute  crystal 
of  potassium  ferro-  or  ferri-cyanide,  and  a  drop  of  water  is  then  added. 
With  ferricyanide  a  splendid  reddish-green  precipitate  is  obtained, 
which  is  characterised  by  its  dichroism.  The  crystals  form  elongated 
prisms,  and  are  beautifully  developed.  When  held  up  to  the  light,  they 
appear  bluish  dark  green,  with  total  reflexion  of  the  light  ;  the  colours 
are  permanent.  With  the  ferrocyanide, crystals  are  obtained  resembling 
mother-of-pearl ;  these  are  particularly  characteristic  for  hydrastinine. 
Sodium  nitroprusside  gives  a  compound  not  unlike  the  ferricyanide. 

The  behaviour  of  sulphuric  acid  is  also  noteworthy,  as  the  yellow 
colour  given  on  warming  again  disappears  on  cooling,  and  the  test  may 
be  repeated  over  and  over  again.  L.  de  K. 

Estimation  of  Morphine  in  Opium.  H.  Wiebelitz  ( Chem . 
Zentr.,  1911,  ii,  1383 — 1384;  from  Apoth.  Zeit.,  1911,  26,  824). — 
The  alkaloid  separated  by  the  process  described  by  Frerichs  and 
Mannheim  may  be  estimated  volumetrically  by  dissolving  the  moist 
precipitate  in  25  c.c.  of  W/lO-hydrochloric  acid,  washing  the  precipitate 
until  the  filtrate  and  washings  amount  to  100  c.c.,  and  titrating 
50  c.c.  of  this  solution  in  the  usual  way.  W.  P.  S. 

Colorimetric  and  Physiological  Estimation  of  the  Active 
Principle  of  the  Suprarenal  Gland.  Worth  Hale  and  Atherton 
Seidell  (Amer.  J.  Pharm.,  1911,  83,  551 — 558). — Of  the  various  colour 
reactions  of  adrenaline,  that  with  iodic  acid,  which  has  been  described 
by  Krauss,  and  independently  by  Frankel  and  Allers  (Abstr.,  1909, 
ii,  628),  is  the  most  trustworthy  for  the  colorimetric  estimation  of 
this  substance.  The  addition  of  phosphoric  acid,  as  recommended  by 
Frankel  and  Allers,  is  however,  not,  advisable,  as  it  causes  the  colour 
to  fade.  With  specimens  of  the  gland  containing  from  0’2  to  0’8%  of 
adrenaline,  a  quantity  of  0  01  gram  is  heated  just  to  boiling  with  5  c.c. 
of  dilute  hydrochloric  acid  (2-5  c.c.  of  A/l-acid  per  100  c.c.)  and  5  c.c. 
of  0'2%  potassium  iodate  solution.  After  fifteen  minutes,  the  mixture 
is  filtered,  and  the  colour  produced  compared  with  a  series  of  standards 
containing  from  0  01  to  0T  mg.  of  adrenaline  per  c.c.  The  standard 
solutions  may  also  be  prepared  by  mixing  1  volume  of  a  solution 
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containing  20  grams  of  potassium  platinichloride  and  100  c.c.  of  hydro¬ 
chloric  acid  per  litre  with  3  volumes  of  a  solution  containing  12  grams 
of  crystallised  cobaltous  chloride  and  100  c.c.  of  hydrochloric  acid 
per  litre ;  quantities  of  this  mixture  are  diluted  so  as  to  yield  colora¬ 
tions  corresponding  with  those  given  by  definite  amounts  of  adrenaline. 
The  results  obtained  by  this  colorimetric  process  are  lower  than  those 
found  by  determining  the  relative  rise  in  blood-pressure  as  compared 
with  that  produced  by  a  given  amount  of  the  pure  substance,  when 
the  solutions  were  injected  into  dogs.  W.  P.  S. 

Catalytic  Action  of  Light  in  the  Oxidation  of 
Phenolphthalin  to  Phenolphthalein.  Giuseppe  Rossi  ( Ghem . 
Zentr.,  1911,  ii,  1659  ;  from  Giorn.  Farm.  Ghim.,  1911,  60,  433 — 436). 
— Phenolphthalein  is  reduced  to  phenolphthalin  by  the  action  of 
nascent  hydrogen,  whilst  the  reverse  reaction  takes  place  in  the 
presence  of  hydrogen  peroxide,  and  may  be  employed  for  the  detection 
of  blood.  In  the  absence  of  the  latter,  the  oxidation  proceeds  very 
slowly  and  may  take  days,  but  when  blood  is  present  the  action  is 
much  more  rapid.  The.  test  is  carried  out  as  follows  :  An  alkaline 
solution  of  phenolphthalein  is  shaken  with  zinc  dust  until  colourless, 
filtered,  and  the  filtrate  mixed  with  the  solution  to  be  tested,  to  which 
a  few  c.c.  of  12%  hydrogen  peroxide  have  been  added  previously.  If 
blood  is  present,  a  red  coloration  develops  within  three  hours  (compare 
Abstr.,  1909,  ii,  195),  Exposure  to  bright  light,  such  as  an  arc-light, 
also  increases  the  rapidity  of  the  oxidation  of  phenolphthalin. 

W.  P.  s. 

Estimation  of  Methaemoglobin.  Joseph  Barcroft  and  Franz 
Muller  ( Proc .  physiol.  Soc.,  1911,  xx ;  J.  Physiol.,  43). — See  this 
vol.,  i,  58. 

Use  of  Aniline  Dyes  as  Reagents  for  Bile  Pigments 
in  Urine.  Otto  Y.  0.  E.  Petersen  {Ghem.  Zentr.,  1911,  ii,  1490; 
from  Deutsch.  med.  Woch.,  1911,  37,  1891—1892). — Methyl-violet, 
methylene-blue,  Nile-blue,  as  well  as  indigo-carmine  and  Prussian-blue, 
yield  a  green  coloration  when  added  to  urine  containing  bile  pigments. 
The  green  coloration  is  also  obtained  in  the  case  of  urine  free  from 
bile  pigments,  and  the  intensity  of  the  colour  increases  with  the 
quantity  of  urine  used.  The  test  is,  therefore,  not  a  chemical  reaction, 
but  the  result  of  mixing  blue  and  yellow  colouring  matters  ;  it  is  not 
very  sensitive,  but  as  a  rough  test  a  dye  solution  containing  1  part  in 
10,000  may  be  employed.  W.  P.  S. 

Detection  of  Albumoses  in  Urine.  Emil  Hugo  Fittipaldi 
{Ghem.  Zentr.,  1911,  ii,  1489 — 1490;  from  Deutsch.  med.  Woch.,  1911, 
37,  1890 — 1891). — Twenty  c.c.  of  the  urine  are  mixed  with  120  c.c.  of 
absolute  alcohol,  and,  after  the  lapse  of  twenty-four  hours,  the 
precipitate  formed  is  collected  on  a  filter ;  the  precipitate  is  then 
dissolved  in  the  least  possible  quantity  of  32%  sodium  hydroxide 
solution,  and  treated  with  freshly-prepared  ammoniacal  nickel  solution 
(equal  volumes  of  ammonia  and  5%  nickel  sulphate  solution).  If 
albumoses  or  peptones  are  present  in  the  urine,  a  reddish-orange  colora¬ 
tion  develops  immediately.  Other  proteins,  uric  acid,  cyanuric  acid, 
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xanthine,  hypoxanthine,  sarcosine,  and  urobilin  do  not  give  a  reaction. 
The  test  may  also  be  used  for  the  detection  of  albumoses  in  blood  after 
the  latter  has  been  heated  with  animal  charcoal,  cooled,  and  filtered. 

W.  P.  S. 

The  Different  Methods  for  Estimating  Pepsin  and  Trypsin, 
with  a  Description  of  a  New  Simple  Method.  Wilhelm  Wald- 
schmidt  ( PJLuger  8  Arckiv,  1911,  143,  189 — 229). — The  very  numerous 
methods  devised  for  the  purpose  are  described,  discussed,  and  classified. 
The  new  method  is  a  modification  of  Griitzner’s  carmine-fibrin  process  ; 
if  diphenylrosaniline  (spirit-blue)  is  substituted  for  carmine,  the  fibrin 
so  stained  can  be  employed  for  the  estimation  of  both  pepsin  and 
trypsin.  W.  D.  H. 

New  Method  for  the  Physical  Analysis  of  Soil.  J.  Dumont 
( Compt .  rend.,  1911,  153,  889 — 891). — The  following  method  is  stated 
to  be  rapid  and  accurate.  Two  to  five  grams  of  the  dried  soil  are 
treated  with  about  an  equal  weight  of  oxalic  acid  ;  the  volume  of 
carbon  dioxide  liberated  gives  the  amount  of  carbonate  present.  The 
mixture  is  diluted  until  the  solution  contains  2%  of  acid,  boiled  for 
thirty  minutes,  filtered,  the  residue  washed  with  dilute  nitric  acid,  and 
finally  with  water.  Calcium,  etc.,  may  be  estimated  in  the  filtrate. 
The  residue  is  washed  with  75 — 80  c.c.  of  dilute  ammonia,  and  boiled 
with  20  c.c.  of  ammonia  to  remove  humic  acid.  After  two  hours  the 
liquid  is  decanted,  the  residue  suspended  in  dilute  ammonia,  and  the 
coarse  sand  separated  by  centrifugation  and  weighed.  The  colloidal 
clays  in  the  decanted  liquid  are  again  centrifugated  at  two  different 
speeds,  in  order  to  separate  two  deposits  of  different  degrees  of 
coarseness. 

Colloids  remaining  in  suspension  are  coagulated  by  ammonium 
carbonate  and  removed  after  a  third  centrifugation.  The  final  liquid 
is  employed  for  determination  of  soluble  extract  and  ash, 

W.  0.  W. 

The  Application  of  Bio  chemical  Methods  in  the  Analysis 
of  the  Bilberry  (Whortleberry).  (Mile.)  A.  Fichtenholz  (J.  Pharm. 
Chim.y  1911,  [vii],  4,  441 — 446). — The  glucosides  arbutin  and  methyl- 
arbutin  are  estimated  in  the  dried  leaves  of  the  bilberry  ( Arctostaphylos 
Uva  ursi)  by  the  changes  in  rotation  and  reducing  power  produced 
by  the  action  of  emulsin  on  an  extract  of  the  leaves,  allowance  being 
made  for  the  reducing  power  of  the  quinol  and  methylquinol  also  pro¬ 
duced  by  the  hydrolysis.  The  dried  and  powdered  material  is 
repeatedly  extracted  with  boiling  90%  alcohol,  and  the  extract,  after 
evaporating  off  the  alcohol  and  dissolving  in  water,  purified  with  basic 
lead  acetate,  the  excess  of  lead  removed,  and  the  liquid  made  to 
a  known  volume. 

It  is  then  treated  with  yeast  invertase  for  several  days  to  remove 
the  sucrose,  the  amount  of  this  substance  present  being  determined  by 
the  change  in  rotation  and  reducing  power  which  the  liquid  undergoes 
during  this  time.  The  invertase  is  then  destroyed  by  boiling,  a  pre¬ 
paration  of  emulsin  is  added,  and  the  rotation  and  reducing  power 
determined  at  intervals  of  several  days  until  hydrolysis  is  complete. 

W.  J.  Y. 
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Spectrochemistry  of  Unsaturated  Compounds.  Karl 
Auwebs  ( Ber .,  1911,  44,  3679 — 3692.  Compare  Eisenlohr,  this  vol., 
ii,  2). — In  part  polemical.  Eisenlohr  has  failed  to  acknowledge 
sufficiently  the  work  of  Briihl  on  the  influence  of  conjugation  on 
optical  properties.  Exception  is  taken  to  the  statement  that  the 
introduction  of  several  disturbing  groups  turns  an  optical  exaltation 
into  a  depression,  which  is  claimed  to  be  especially  the  case  in  crossed 
conjugations  ;  the  experimental  evidence  is  not  considered  sufficient  to 
justify  this  view. 

The  optical  effect  when  a  simple  conjugation  is  converted  into  a 
crossed  conjugation  depends  on  two  factors  :  the  depression  produced 
by  the  influence  of  the  entering  group  on  the  conjugation,  and  the 
exaltation  due  to  the  new  double  bond.  The  final  result  depends  on 
the  magnitude  of  each  of  the  opposing  factors.  In  the  case  of  crossed 
conjugations  with  partial  valencies  the  new  valencies  compensate  to 
some  extent  for  the  disturbing  influence  of  the  substituent. 

The  original  must  be  consulted  for  the  further  criticisms  of 
Eisenlohr’s  argument.  E.  F.  A. 

Refractive  Indices  of  Mixed  Liquid  Crystals.  Paul  Gaubert 
( Conipt .  rend.,  1911,  153,  1158 — 1160.  Compare  Abstr.,  1911,  ii, 
949). — The  refractive  indices  of  optically  positive  mixed  liquid  crystals 
follow  fairly  closely  the  ordinary  tlaw  of  mixtures  for  isomorphous 
solids.  |?'Azoxyphenetole  and  p-azoxyanisole  influence  in  the  same 
way  the  values  of  the  indices  for  cholesterol  octoate.  Anomalous 
results  with  optically  negative  crystals  are  explained  by  supposing 
that  these  two  substances  exist  in  a  hitherto  unknown  negative  phase, 
and  that  crystals  of  the  latter  form  mixtures  with  negative  crystals  of 
cholesterol  salts.  W.  O.  W. 

Heterogeneous  Structure  of  “  Fluid  Crystals  ”  of  Par- 
azoxyphenetole.  Helene  Deischa  ( Zeitsch .  Kryst.  Min.,  1911,  50, 
24 — 32). — The  pecularities  of  structure  and  the  birefringence  shown 
by  fused  p&razoxyphenetole  under  the  microscope  are  regarded  as  due, 
not  to  any  crystalline  structure,  but  to  the  capillary  attractions  and 
tensions  in  a  colloidal  solution  forming  a  frothy  mass  or  emulsion. 

L.  J.  S. 

[Spectroscopy  of  Oxygen.]  Walter  Steubing  (Ann.  Physik, 
1911,  [iv],  36,  1077 — 1080), — Polemical  against  Kayser  (Abstr.,  1911, 
ii,  785).  H.  M.  D. 

Line  Spectrum  of  Nitrogen  in  a  Geissler  Tube.  <J.  Porlezza 
(Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  584 — 587). — The  paper  gives 
the  results  of  the  author’s  measurements  of  the  line  spectrum  of 
nitrogen  from  the  red  to  the  green,  the  nitrogen  being  enclosed  in 
Geissler  tubes  at  a  pressure  of  about  100  mm.  It.  V.  S. 

vol.  cn.  ii.  8 


ii.  110 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Line  Spectrum  of  Nitrogen  in  a  Geissler  Tube.  C.  Porlezza 
( Atti  R.  Accad.  Lined,  1911,  [v],  20,  ii,  642 — 645.  Compare 
preceding  abstract). — The  author  concludes  his  tables  of  wave-lengths 
for  this  spectrum,  giving  here  those  of  the  blue  and  ultra-violet 
regions.  ft.  Y.  S. 

Spectrum  of  Boron.  Sir  William  Crookes  {Proc.  Roy.  Roc., 
1911,  A,  86,  36 — 41). — The  spectrum  of  the  spark  passing  between 
electrodes  of  crystalline  boron  has  been  examined.  Certain  lines  on 
the  photographs  have  been  traced  to  calcium  and  aluminium,  and 
when  these  are  eliminated  it  is  found  that  the  ultra-violet  spectrum 
of  boron  consists  of  three  lines  of  wave-lengths  A=3451'50,  2497‘83, 
and  2496,89.  The  fourteen  other  lines  given  by  Eder  and  Yalenta, 
and  the  five  other  lines  recorded  by  Exner  and  Haschek,  could  not  be 
detected  on  any  of  the  photographs  in  spite  of  excessively  long 
exposures.  H.  M.  D. 

Spectrum  of  the  Magnesium  High-frequency  Arc.  Ellen 
O’Connor  {Phil.  Mag.,  1912,  [vi],  23,  94 — 101). — The  spectrum 
obtained  from  an  arc  between  magnesium  electrodes  has  been 
examined  with  a  high-frequency  oscillatory  discharge  consisting  of 
undamped  oscillations.  Photographs  have  been  obtained  which  show 
the  influence  of  the  inductance,  capacity,  and  frequency  on  the  nature 
of  the  spectrum.  A  comparison  of  these  indicates  that  the  spectrum 
becomes  richer  in  lines  as  the  frequency  increases,  and  the  continuous 
background,  which  is  seen  in  the  case  of  the  low-frequency  discharge, 
gradually  disappears  as  the  frequency  is  increased.  H.  M.  D. 

Measurements  of  the  Wave-lengths  of  Normal  Lines  in  the 
Iron  Spectrum.  P.  Evebsheim  {Ann.  Physik,  1911,  [iv],  36, 
1071 — 1076.  Compare  ibid.,  1909,  [iv],  30,  815). — Further  measure¬ 
ments  of  wave-lengths  of  iron  lines  have  been  made  between  \  =  4282 
and  \  =  3371.  The  data  are  in  excellent  agreement  with  the  correspond¬ 
ing  measurements  made  by  Fabry  and  Buisson,  the  maximum  differ¬ 
ence  amounting  to  0'003  Angstrom  units.  H.  M.  D. 

Influence  of  the  Solvent  on  the  Position  of  Absorption 
Bands  in  Solutions.  T.  H.  Havelock  {Proc.  Roy.  Roc.,  1911, 
A,  86,  15 — 20). — An  attempt  has  been  made  to  measure  the  effects 
which  can  be  ascribed  to  the  operation  of  Kundt’s  rule  in  reference  to 
the  displacement  of  the  absorption  bands  of  dissolved  substances 
towards  the  longer  wave-lengths  in  virtue  of  the  refractive  or 
dispersive  power  of  the  solvent.  H.  M.  D. 

Absorption  Spectra  of  Phosphorescent  Substances.  Bern- 
hard  Walter  {Physikal.  Zeitsch.,  1912,  13,6 — 11). — Photographs 
have  been  obtained  of  the  absorption  spectra  of  the  phosphorescent 
alkaline  earth  metal  sulphides  containing  bismuth  as  “active 
impurity.”  The  spectra  are  characterised  by  strong  absorption  bands, 
and  it  has  been  found  that  only  those  lines  which  are  absorbed  are 
capable  of  producing  a  well  developed  phosphorescence  effect. 
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By  reference  to  Lenard’s  observations,  it  is  shown  that  the  wave¬ 
lengths  of  those  rays  which  excite  the  phosphorescence  of  the  alkaline 
earth  metal  sulphides  ai’e  nearly  independent  of  the  nature  of  the 
active  metallic  impurity,  but  vary  considerably  according  to  the 
particular  alkaline  earth  metal  present.  This  cannot  be  reconciled 
with  Lenard’s  electronic  explanation  of  phosphorescence,  but  appears 
to  favour  the  older  chemical  theory.  H.  M.  D. 

The  Fluorescence  of  Anthracene.  Louisa  Stone  Stevenson 
(J.  Physical  Chem.,  1911,  15,  845 — 865). — From  a  chemical  point  of 
view  the  fluorescence  of  anthracene  may  be  due  to  the  following 
circumstances  :  (1)  A  continuous  reaction  generating  a  small  amount  of 
light,  the  intensity  or  wave-length  of  which  is  sufficiently  altered  by 
incident  light  to  render  the  emitted  light  invisible.  (2)  Tautomeric 
change,  incident  light  being  absorbed  and  fluorescent  light  emitted 
during  the  formation  of  one  or  both  isodynamic  forms.  (3)  Dissocia¬ 
tion  under  the  influence  of  light,  fluorescent  light  being  generated 
either  in  the  dissociation  or  in  the  re-association  of  the  molecule. 

A  number  of  highly  fluorescent  substances  in  solution  failed  to 
produce  any  effect  on  the  photographic  plate  under  the  most  favourable 
conditions.  Hence  the  conclusion  is  drawn  that  explanation  (1)  is 
improbable,  although  the  plate  was  also  unaffected  by  the  gradual 
dehydration  of  quinine  sulphate  in  which,  it  is  supposed,  light  of  very 
low  intensity  is  emitted. 

The  tautomeric  hypothesis  (2)  in  the  form  suggested  by  Hewitt  is 
discredited  by  the  fluorescence  of  dihydroanthracene,  which  has  no 
para- bond.  A  consideration  of  all  the  known  anthracene  derivatives 
shows,  however,  that  the  meso-ring  is  undoubtedly  concerned  with  the 
fluorescence.  Anthraquinone  and  its  derivatives  are  not  fluorescent, 
but  oxanthrol  derivatives  may  exhibit  fluorescence.  A  tautomerism 
due  to  the  oscillation  of  an  hydrogen  atom  or  equivalent  group  between 
the  y-position  and  some  other  part  of  the  molecule  is  considered 
improbable  in  the  case  of  dichloroanthracene  tetrachloride,  where  all 
the  immediately  available  positions  for  chlorine  atoms  are  filled. 

Hypothesis  (3)  can  be  applied  to  all  the  known  fluorescent  derivatives 
of  anthracene.  The  author  finds  that  the  chlorination  of  molten 
anthracene  to  y-dichloroanthracene  is  accompanied  by  the  emission  of 
a  bluish-white  light.  The  marked  fluorescence  of  y-dichloro- 
anthracene  is  well  explained  by  the  dissociation  of  the  compound  with 
absorption  of  light  and  its  re-formation  with  emission  of  light  of 
a  different  wave-length,  Tesla  rays  and  /?-rays  from  radium  excite 
anthracene,  dichloroanthracene,  and  dibydroanthracene  to  luminescence, 
whilst  even  anthraquinone  may  be  rendered  fluorescent  in  a  powerful 
cathode  beam. 

The  formation  of  dianthracene  under  the  influence  of  light  probably 
has  no  connexion  with  the  fluorescence  of  anthracene. 

Anthracene  derivatives  which  have  no  para-bond  and  which  cannot 
polymerise  to  dianthracenes  are  often  fluorescent.  Light  has  no 
appreciable  influence  on  the  oxidation  of  anthracene  at  140 — 150°  by 
gaseous  oxygen. 

The  chlorination  of  anthracene  in  the  dark  yields  dichloroantlira- 
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cene.  In  presence  of  iron  filings,  dichloroanthracene  tetrachloride  is 
produced.  In  direct  sunlight,  with  or  without  halogen  carrier,  the 
product  is  hexachloroanthracene  tetrachloride.  The  same  product  is 
obtained  in  the  dark  with  red  phosphorus  as  catalytic  agent. 

R.  J.  C. 

Crystalline  Liquids.  H.  von  Wartenberg  ( Physikal .  Zeitsch.,  1911, 
12,  1230.  Compare  Abstr.,  1911,  ii,  962). — The  fact  that  crystalline 
liquids  behave  like  uniaxial  crystals  when  examined  in  an  electrical 
field  at  right  angles  to  the  lines  of  force  has  also  been  demonstrated  by 
Mauguin  (Compt.  rend.,  1911,  152,  1680).  H.  M.  D. 

Chemical  Action  of  Ultra-violet  Rays :  Synthesis  and 
Decomposition  of  Water.  Iwan  I.  Andkeeff  (J.  Russ.  Phys. 
Ghem.  Soc.,  1911,  43,  1342 — 1364). — After  discussing  recent  work  on 
the  chemical  effects  of  ultra-violet  light,  the  author  describes  his  own 
experiments,  which  have  been  carried  out  with  a  mercury  lamp  at 
various  voltages  and  currents. 

With  a  voltage  of  220,  hydrogen  and  oxygen  combine  to  form  water 
with  moderate  rapidity.  The  velocity  of  the  reaction,  which  terminates 
in  from  five  to  twenty  hours,  is  independent  of  the  concentrations  of 
the  reacting  substances,  and  is  in  good  agreement  with  the  expression 
dxjdt  =  C  ;  it  increases  almost  proportionately  with  the  intensity  of 
the  light.  The  mean  value  of  the  temperature-coefficient  of  the 
reaction  is  1*1. 

Also,  water  decomposes  under  the  influence  of  ultra-violet  light,  in 
the  field  of  action  of  which  an  equilibrium  is  established  between 
hydrogen,  oxygen,  and  water,  this  equilibrium  differing  from  the 
thermal  equilibrium  at  the  corresponding  temperature.  When  the 
initial  product  is  a  mixture  of  hydrogen  (2  vols.)  and  oxygen  (1  vol.), 
the  final  position  of  equilibrium  is  the  same  as  when  water  is 
employed. 

With  increase  of  the  intensity  of  the  ultra-violet  light,  the  equi¬ 
librium  is  displaced  in  the  direction  of  the  dissociation,  and  the 
percentage  of  water  decomposed  increases  proportionately  with  the 
increase  of  intensity.  T.  H.  P. 

Action  of  Ultra-violet  Light  on  Sodium  Thiosulphate. 
Louis  Marmier  (Compt.  rend.,  1912,  154,  32 — 33). — After  exposing  a 
solution  of  sodium  thiosulphate  to  the  rays  from  a  quartz-mercury 
lamp  for  five  minutes,  sulphur  is  deposited,  and  the  liquid  found  to 
contain  sodium  hyposulphite.  The  latter,  however,  is  completely 
destroyed  after  a  further  exposure  of  seventy  minutes.  The  formation 
of  a  hyposulphite  can  only  be  detected  in  solutions  containing  less  than 
0‘6%  of  thiosulphate.  W.  O.  W. 

Biochemical  Reactions  in  Light.  Hans  Euler  ( Arkiv .  Kern. 
Min.  Geol.,  1911,  4,  No.  8,  1 — 10). — The  degradation  of  lactic  acid  to 
carbon  dioxide  and  alcohol  takes  place  in  pure  aqueous  solution  under 
the  influence  of  ultra-violet  radiations.  The  rate  of  decomposition  of 
the  lactic  acid  does  not  depend  on  the  concentration  of  the  acid  within 
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the  limits  studied,  0-25 N  to  N.  The  condensation  of  acetaldehyde  to 
aldol  also  takes  place  without  a  catalyst  on  exposure  to  ultra-violet 
light.  The  bearing  of  these  results  on  the  degradation  and  synthesis 
of  plant  acids  is  discussed.  E.  F.  A. 

The  a-Particles  Emitted  by  the  Active  Deposits  of  Thorium 
and  Actinium.  E.  Marsden  and  T.  Barratt  ( Proc .  Physical  Soc ., 
1911,  24,  i,  50 — 61.  Compare  this  vol.,  ii,  6). — Probability  con¬ 
siderations  have  been  applied  to  the  a-particles  emitted  by  the 
G-members  of  the  thorium  and  actinium  active  deposits.  For  a  single 
disintegration,  the  probability  of  occurrence  of  a  time  interval  of 
length  between  t  and  t  +  $>t  is  fx€~^l8t,  where  the  a-particles  are  emitted 
at  the  mean  rate  of  y.  per  second.  If  more  than  one  a-particle  is 
emitted  simultaneously,  or  if  a  product  of  very  short  period  exists, 
there  will  be  an  excess  of  short  intervals  above  that  calculated  from 
the  formula.  The  method  of  two  observers  simultaneously  observing 
two  zinc  sulphide  screens,  between  which  the  radioactive  substance 
was  placed,  or,  in  the  case  of  an  emanation,  diffused,  was  adopted, 
each  observer  recording  the  observations  seen.  For  the  actinium 
active  deposit,  the  agreement  between  the  observed  and  calculated 
intervals  was  good,  the  short  intervals  being  only  about  1%  of  the 
whole  in  excess. 

With  the  thorium  active  deposit  good  agreement  was  also  obtained, 
and,  as  before,  only  a  slight  excess,  in  this  case  about  2%  of  the  whole, 
of  short  intervals  occurred.  It  is  possible  that  this  may  be  explained 
by  imperfections  in  the  experimental  arrangement.  A  determination 
of  the  number  of  scintillations  from  thorium-G  of  ranges  4’8  and 
8'6  cm.  respectively  showed  that  the  number  of  the  longer  range  is 
0646  of  the  total,  so  that  thorium-G2  gives  1'83  times  the 
number  of  a-particles  given  by  thorium-C^.  This  ratio  held  unaltered 
as  the  active  deposit  decayed.  The  period  of  the  change  in  which  the 
longer  range  a-particle  is  expelled,  calculated  from  the  range,  is  only 
10-12  second.  The  distribution  of  the  time  intervals  shows  that  if 
thorium-G2  tucceeds  thorium-G^  its  period  should  be  greater  than  a 
few  seconds,  and  it  should  be  separable  by  recoil  methods,  which, 
however,  fail. 

The  conclusion  is  drawn  that  thorium-C'1  and  -G2  must  be  simul¬ 
taneous  products  of  thorium-2?.  However,  there  is  the  possibility 
that  the  ratio  in  the  number  of  a-particles  given  by  the  two  G- 
members  should  be  as  2  :  1,  but  the  assumptions  necessary  in  this  case 
to  avoid  the  introduction  of  branch  series  seem  out  of  the  question. 
The  conclusion  of  Geiger  and  Kovarik  (Abstr.,  1911,  ii,  954)  that 
thorium-/)  gives  two  /3-particles  per  atom  disintegrating  depends  on  the 
assumption  that  thorium-Gj  and  -G2  give  two  a-particles  per  atom 
disintegrating,  and  is  therefore  no  longer  justified.  F.  S. 

The  /3-Rays  of  the  Radium  Family.  J.  Danysz  ( Compt .  rend., 
1911,  153,  1066 — 1068.  Compare  Abstr.,  1911,  ii,  840  ;  Baeyer, 
Hahn,  and  Meitner,  ibid.,  567). — The  speeds  of  the  separate  bundles  of 
/?-rays,  from  a  tube  containing  the  emanation,  have  been  determined 
with  the  greatest  possible  accuracy,  and  many  more  have  been  recog- 
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nised.  The  table  gives  in  the  first  line  the  number  of  the  bundle,  in 
the  second  its  velocity  in  terms  of  that  of  light,  calculated  according 
to  the  Lorentz  formula,  and  in  the  third  the  relative  strength  of  the 


bundle  (« 

=  strong, 

m  —  medium,  f = 

feeble,  -v. 

f.  =  very 

feeble). 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

0-615 

0-634 

0-660 

0-682 

0-705 

0-718 

0-735 

0-748 

/• 

v.f. 

,9. 

/• 

v.f. 

■S'. 

m. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

0-760 

0786 

0-790 

0  862 

0882 

0-897 

0-920 

0-940 

f. 

s. 

/• 

s. 

f. 

f. 

/• 

s. 

17.  18.  19.  20.  21.  22.  23. 

0-943  0-946  0‘949  0'957  0’962  0-988  0'996 

f.  f.  m.  s.  f.  —  — 

The  seven  strong  bundles  apparently  correspond  with  those  before 
measured,  the  velocities  being  more  accurately  determined.  From 
Nos.  1  to  9  the  bundles  appear  to  consist  of  rays  travelling  at  veloci¬ 
ties  differing  by  about  l%from  the  mean  value  on  either  side.  The 
more  rapid  bundles  are  perfectly  sharply  defined.  Bundle  No.  22 
consists  of  from  three  to  five  separate  bundles  travelling  with 
velocities  between  0'98  and  0-99.  These  extremely  fast  /8-rays,  like 
the  y-rays,  only  slightly  affect  the  photographic  plate.  The  last 
bundle,  No.  23,  is  for  this  reason  very  little  known.  The  value  given 
for  the  velocity,  0-996,  which  corresponds  with  a  value  of  Up  ( 
strength  of  magnetic  field,  p  =  radius  of  curvature)  of  18,100,  com¬ 
prises  certainly  some  rays  with  a  value  of  Hp  26,000  aod  of  the 
velocity  0’998.  The  emanation  from  0-3  gram  of  radium  chloride 
was  employed.  F.  S. 

Radiant  Emission  from  the  Spark.  Robert  W.  Wood 
(Physical.  Zeitsch,  1912,  13,  32 — 34.  Compare  Abstr.,  1910,  ii,  915). 
— Polemical  against  Steubing  (Abstr.,  1911,  ii,  838).  Further  photo¬ 
graphs  are  reproduced  which  confirm  the  view  that  the  spectrum 
under  discussion  is  due  to  a  spectral  radiant  emission,  and  not  to  a 
scattering  of  the  light  from  the  spark  discharge  by  condensed  particles 
of  the  vapour  of  the  metal  as  maintained  by  Steubing.  H.  M.  D. 

Charges  on  Thermions  Produced  in  Air  and  Hydrogen 
at  Atmospheric  Pressure.  J.  C.  Pomeroy  {Phil.  Mag.,  1912,  [vi], 
23,  173 — 182). — The  magnitude  of  the  charge  carried  by  the  ions 
emitted  by  a  strip  of  heated  platinum  has  been  examined  by  observa¬ 
tions  on  the  distribution  of  the  ions  when  subjected  to  the  action  of  a 
uniform  electric  held.  At  a  temperature  which  is  only  just  sufficiently 
high  to  give  positive  ions,  some  of  the  ions  from  a  fresh  strip  carry 
charges  which  are  double  the  atomic  charge.  When,  however,  the 
strip  is  heated  for  some  time,  a  gradual  change  takes  place,  and  as  the 
positive  leak  diminishes,  the  proportion  of  ions  carrying  a  double 
charge  gets  smaller  and  smaller,  until  a  steady  state  appears  to  be 
reached  when  the  average  charge  is  nearly  equal  to  the  atomic 
charge. 

No  such  change  in  the  average  charge  occurs  in  the  case  of  the 
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negative  ions,  and  at  temperatures  which  are  sufficiently  high  to  give 
negative  ions,  it  is  found  that  the  average  charge  of  the  positive  and 
negative  ions  is  about  the  same.  This  result  suggested  that  the 
negative  ions  might  also  be  found  to  carry  single  charges  only,  if 
obtained  from  a  strip  at  a  sufficiently  low  temperature,  and  experiments 
in  hydrogen  showed  that  this  is  actually  the  case.  H.  M.  D. 

Ionisation  Produced  by  Carbon  at  High  Temperatures. 
John  N.  Pring  and  A.  Parker  {Phil.  Mag.,  1912,  [vi],  23,  192 — 200). 
— The  emission  of  ions  by  carbon  has  been  investigated  at  tempera¬ 
tures  between  1300°  and  2050°,  and  at  different  pressures.  The 
negative  leak  at  a  given  temperature  diminishes  with  the  progressive 
purification  of  the  carbon,  and  with  reduction  in  the  pressure. 

The  smallest  ionisation  current  obtained  at  1300°  was  1*5  x  10-9 
ampere  per  square  centimetre  of  carbon  surface,  whereas  Richardson 
found  1*3  x  10~4  at  this  temperature.  Above  1800°  the  increase  in  the 
ionisation  with  the  temperature  is  very  small,  and  the  lowest  value  of 
the  current  observed  at  2000°  was  4  x  10-7  ampere.  The  data  obtained 
in  these  experiments  are  incompatible  with  Richardson’s  formula,  and 
indicate  that  the  large  ionisation  currents  hitherto  obtained  with  heated 
carbon  cannot  be  ascribed  to  the  emission  of  electrons  from  the  carbon 
itself.  They  are  probably  due  to  some  interaction  between  the  carbon, 
or  the  impurities  contained  in  it,  and  the  surrounding  gases,  which 
involves  the  emission  of  electrons.  H.  M.  D. 

The  Emission  of  Positive  Charges  by  Heated  Metals. 
G.  Reboul  and  E.  Gregoire  de  Bollemont  ( Le  Radium,  1911,  8, 
406 — 411). — Surfaces  of  copper  and  platinum  separated  to  definite 
distances  from  one  another  are  heated  to  various  temperatures  under 
various  conditions.  A  black  deposit  forms  on  the  platinum.  If  the 
copper  surface  is  in  the  shape  of  a  cross,  the  deposit  on  the  platinum 
assumes  the  same  form.  The  thickness  of  the  deposit  increases  to  a 
maximum,  and  then  decreases  as  the  time  of  heating  is  increased,  so 
that  after  a  certain  time  no  deposit  is  left.  The  maximum  deposit 
results  in  a  time  the  shorter  the  higher  the  temperature.  The  deposit 
is  most  abundant  in  oxygen,  but  occurs  and  has  a  grey  colour,  turning 
black  on  heating  in  air,  in  nitrogen  and  carbon  dioxide.  The  nature 
of  the  surface  receiving  the  deposit  is  not  of  great  importance,  and 
the  platinum  may  be  replaced  by  other  metals,  and  even  by  porcelain. 
In  addition  to  copper,  a  projection  of  metallic  particles  occurs  with 
silver,  as  may  be  put  into  evidence  by  opposing  it  with  a  gold  plate, 
which  becomes  coated  with  a  white  deposit  of  silver  of  the  form  of 
the  silver  surface.  The  maximum  in  the  amount  of  deposit  with 
copper  is  explained  by  the  “fatigue”  of  the  copper.  All  metallic 
surfaces  are  regarded  as  projecting  metallic  particles  when  heated, 
due  to  the  liberation  of  occluded  gas,  and  the  mechanical  carrying 
away  of  the  metal  by  the  bursting  of  the  bubbles,  a  process  which 
accounts  also  for  the  positive  ionisation  from  heated  metals,  which 
in  every  respect  is  analogous  to  the  phenomena  investigated.  At 
first  the  projection  from  the  copper  surface  to  the  opposed  surface  is 
regarded  as  greater  than  that  of  the  projection  of  particles  from  this. 
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surface,  bub  afterwards,  when  the  gas  has  been  liberated,  “  fatigue  ” 
of  the  copper  takes  place,  and  the  deposit  on  the  opposed  surface  is 
again  removed  by  the  projection  of  particles  from  that  surface. 

F.  S. 

Positive  Thermions  from  the  Salts  of  the  Alkaline  Earths. 

Clinton  J.  Davisson  (Phil.  Mag.,  1912,  [vi],  23,  121 — 139). — The 
nature  of  the  ions  emitted  at  high  temperatures  and  low  pressures 
by  the  chlorides,  fluorides,  sulphates,  and  phosphates  of  barium, 
strontium,  calcium,  and  magnesium  has  been  investigated  by  the 
method  employed  by  Richardson.  From  observations  on  the  influence 
of  a  known  magnetic  field,  it  is  found  that  the  truly  characteristic 
thermions  emitted  by  the  salts  of  these  metals  consist  of  single  atoms 
of  the  elements  carrying'unit  positive  charges. 

Experiments  with  zinc  sulphate  lead  to  the  same  conclusion. 

H.  M.  D. 

The  Role  Played  by  Gases  in  the  Emission  of  Positive 
Thermions  from  Salts.  Clinton  J.  Davisson  (Phil.  Mag.,  1912, 
[vi],  23,  139 — 147.  Compare  preceding  abstract). — The  emission  of 
positive  ions  by  heated  strontium  chloride,  strontium  sulphate,  and 
aluminium  phosphate  has  been  examined  with  reference  to  the  part 
played  by  gases  in  the  phenomenon.  The  results  indicate  that  the 
increased  emission  of  thermions,  which  is  observed  when  the  heated 
substance  is  in  contact  with  air,  carbon  dioxide,  or  hydrogen,  is  not 
due  to  the  emission  of  molecules  of  the  gas  which  have  been  absorbed 
by  the  salt  and  emitted  in  a  charged  condition.  In  reference  to  the 
suggestion  that  the  traces  of  carbon  monoxide  or  dioxide  which  are 
sometimes  emitted  by  heated  salts  are  responsible  for  the  observed 
ionisation,  it  has  been  found  that  the  emitted  gas  is  not  electrically 
charged.  H.  M.  D. 

The  Production  of  Chemically  Active  Rays  in  Chemical 
Reactions.  J.  Matuschek  and  Nenning  (Chem.  Zeit.,  1912,  36, 
21). — A  beaker  containing  zinc  and  sulphuric  acid  is  placed  on  a 
photographic  plate  in  a  light-tight  case,  a  tinfoil  star  being  inter¬ 
posed.  After  several  hours’  exposure,  a  distinct  image  is  obtained  on 
development.  The  best  results  are  obtained  when  the  zinc  is  in  the 
form  of  a  sheet  with  ribs  on  the  lower  surface.  Similar  results  are 
obtained  with  hydrochloric  and  nitric  acids,  and  with  copper,  tin,  and 
lead,  the  intensity  of  the  photographic  action  varying  considerably. 
Copper  oxide  and  hydroxide  and  potassium  hydroxide  also  give 
chemically  active  rays  when  dissolved  in  acids.  Other  active  reactions 
are  :  the  slaking  of  lime,  the  setting  of  Portland  cement  and  plaster, 
the  decomposition  of  calcium  carbide  by  water,  and  the  formation  of 
ammonium  amalgam.  The  most  active  reaction  observed  is  that 
between  sodium  silicate  and  dilute  hydrochloric  acid,  which  gives  a 
distinct  image  in  less  than  an  hour.  C.  H.  D. 

The  Detection  of  Actinium  Emanation  in  Minerals 
containing  Actinium.  Geokg  von  Hevesy  (Physikal.  Zeilsch.,  1911, 
12,  1213 — 1214). — An  investigation  has  been  made  of  the  point 
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noticed  by  Boltwood  (Abstr.,  1908,  ii,  454)  that  actinium  emanation 
cannot  be  detected  in  a  uranium  mineral  by  passing  air  through  its 
solution  into  an  electroscope.  It  was  found  that  by  the  use  of 
vessels  of  sufficiently  small  capacity,  and  by  filling  these  as  com¬ 
pletely  as  possible  with  the  solution  or  drying  liquid  employed,  the 
actinium  emanation  could  be  readily  detected  from  a  solution  of 
pitchblende.  One  gram  of  pitchblende  in  2*5  c.c.  of  solution, 
contained  in  a  washing-bottle  of  3 ‘5  c.c.  capacity,  gave,  when  an  air 
stream  of  0  4  c.c.  per  second  was  passed  through,  a  leak  in  the 
electroscope,  due  to  actinium  emanation,  of  two  divisions  a  minute. 

F.  S. 

The  Solubility  of  Actinium  Emanation  in  Liquids  and 
Charcoal.  Georg  von  Hevesy  ( Physikal .  Zeitsch .,  1911,  12, 
1214 — 1224). — By  means  of  the  differences  in  the  ionisations  pro¬ 
duced  in  an  electroscope  wheu  the  actinium  emanation  is  passed 
through  various  liquids  at  various  rates  on  its  way  to  the  electroscope, 
the  solubility  of  the  emanation  has  been  indirectly  calculated  in 
various  liquids.  These  show  the  same  relative  absorbing  powers  as  in 
the  case  of  the  other  emanations.  In  increasing  order  of  absorbing 
power  the  liquids  examined  were :  saturated  aqueous  potassium 
chloride  solution,  water,  sulphuric  acid,  ethyl  alcohol,  amyl  alcohol, 
acetone,  benzaldehyde,  benzene,  toluene,  petroleum,  and  carbon 
disulphide.  The  solubility  coefficient  of  actinium  emanation  in  water 
is  2,  as  compared  with  1  for  the  thorium  and  0  33  for  the  radium 
emanation.  Cocoanut  charcoal  also  absorbs  the  actinium  emanation 
strongly  at  the  ordinary  temperature.  F.  S. 

Radium  Emanation  Contained  in  the  Air  of  Various 
Soils.  John  Satterly  ( Proc .  Camb.  Phil.  Soc.,  1911,  16, 

336 — 355.  Compare  Joly  and  Smyth  (Abstr.,  1911,  ii,  1048). — The 
radium  emanation  contained  in  the  underground  air  of  various  soils 
and  at  various  depths  in  the  neighbourhood  of  Cambridge  has  been 
found  on  the  average  to  be  2500  times  as  great  as  that  in  the 
atmospheric  air  of  the  same  locality.  Low  barometer  usually 
decreases  the  amount  in  the  air,  probably  because  of  the  rainfall 
accompanying  it,  which  chokes  the  pores  of  the  soil.  In  the  tests  of 
the  influence  of  depth,  the  greatest  amounts  of  radium  emanation  were 
found  at  the  greatest  depths.  Continuous  withdrawal  of  the  air  from 
the  ground  did  not  exhaust  the  supply  of  emanation.  F.  S. 

An  Attempt  made  to  Detect  the  Electric  Conductivity 
of  Radium-/^.  L^on  Kolowrat  ( Le  Radium,  1911,  8,  401 — 404). — 
If  the  radium  emanation  is  stored  in  a  vessel  all  of  the  same 
potential,  it  is  to  be  expected  that  the  radium-Z>  formed  will  be 
deposited  as  a  uniform  film.  From  the  manner  in  which  the  resistance 
of  films  of  platinum  or  silver  suddenly  augments  when  the  thickness 
is  decreased  between  10~5  and  10~ 6  cm.,  and  on  the  assumption  that 
the  density  and  electric  conductivity  of  radium- D  are  the  same  as  that 
of  lead,  it  is  calculated  that  the  emanation  accumulating  in  six  days 
from  0‘25  gram  of  radium  should  produce  in  a  capillary  tube  5  mm. 
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long  and  0'2  mm,  diameter  a  film  of  radium-/)  about  4xl0-6  cm. 
thick  with  a  resistance  of  40  ohms.  Capillary  tubes  of  this  size 
provided  with  two  platinum  wire  electrodes  and  silvered  internally, 
except  for  the  space  between  the  ends  of  the  electrodes,  had  an  initial 
resistance  greater  than  a  megohm.  Filled  with  the  emanation  from 
0'27  gram  of  radium,  the  silvering  was  rapidly  attacked  and  rendered 
transparent,  which  was  ascribed  to  the  presence  of  oxygen.  In  one 
experiment  a  ring  of  brown  deposit  midway  between  the  electrodes, 
and  brilliantly  metallic  when  seen  by  reflected  light,  was  seen  three  or 
four  days  after  the  emanation  was  introduced,  but  this  deposit  after 
three  days  more,  gradually  and  completely  disappeared,  and  was  hardly 
visible  even  under  the  microscope.  The  deposit  is  supposed  to  have 
been  radium-Z),  oxidised  in  course  of  time  by  the  presence  of  a  trace 
of  oxygen.  In  the  second  experiment  no  deposit  formed,  but  in  a 
third,  a  non-uniform,  discontinuous  deposit  appeared.  In  all  cases  the 
resistance  of  the  tube  remained  greater  than  a  megohm.  The 
formation  of  the  active  deposit  appears  not  to  take  place  uniformly, 
but  over  certain  areas  determined  by  the  position  of  the  electrodes  aud 
the  shape  of  the  tube.  F.  S. 

The  Decay-constant  of  Polonium.  Ekich  Regener  (Her. 
Deut.  physikal.  Ges.,  1911,  13,  1027 — 1033;  Li  Radium,  1911,  8, 
458 — 461). — The  half-period  of  polonium,  determined  by  counting 
the  scintillations  produced  on  a  zinc  sulphide  or  diamond  screen,  was 
129’5  days,  the  total  number  of  scintillations  counted  being  16,800. 
This  period  is  less  than  that  usually  given,  which  varies  in  different 
measurements  from  134' 5  to  143  days.  An  examination  was  made  of 
the  effects  of  unsaturation  on  the  period  of  decay  in  ionisation  measure¬ 
ments.  The  ionisation  of  a  strong  polonium  preparation  was  measured 
by  a  galvanometer  at  different  voltages  over  a  period  of  nearly  a  year. 
At  insufficient  voltage  to  produce  saturation  the  period  found  was 
higher  than  when  higher  voltages  were  employed.  The  true 
half-period  deduced  from  these  measurements  was  136  days  ( ±  05 
day).  F.  S. 

Radioactivity  of  Marsh  Gas.  John  Satterly  ( Proc .  Carnb. 
Phil.  Soc.,  1911,  16,  356 — 359). — The  inflammable  gas  drawn  from 
stagnant  backwaters  and  ditches  around  Cambridge  during  a  long 
spell  of  fine  weather  was  rich  in  radium  emanation,  to  the  same  extent 
approximately  as  the  air  drawn  from  depths  of  three  to  five  feet  in  the 
soil  of  the  same  locality.  F.  S. 

The  Radium  Content  of  Various  Fresh  and  Sea  Waters, 
and  Some  Other  Substances.  John  Satteely  (Proc.  Cainb. 
Phil.  Soc.,  1911,  16,  360 — 364). — The  amount  of  radium  present  in 
various  fresh  waters  in  the  neighbourhood  of  Cambridge  was  usually 
less  than  10-12  gram  of  radium  per  litre,  which  is  some  hundreds  of 
times  less  than  accounts  for  the  quantity  of  emanation  found  in  the 
water  in  the  case  of  the  tap  water  and  spring  waters.  The  water 
of  the  Cam  contains  much  lees  dissolved  emanation  than  these.  Three 
specimens  of  coastal  sea  water  contained  about  10~12  gram  of  radium 
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per  litre,  which  is  in  agreement  with  Eve’s  and  much  smaller  than 
Joly’s  results.  F.  S. 

The  Apparatus  Used  for  the  Determination  of  the  Radio¬ 
activity  of  Springs.  Ferdinand  Henrich  and  Fritz  Glaser 
(Zeitsch.  angew.  Chem.,  1912,  25,  16 — 19). — The  “  fontaktoscope  ”  of 
Engler  and  Sieveking,  has  been  compared  with  its  improved  form,  the 
“  fontaktometer  ”  of  Mache  and  St.  Meyer.  Similar  results  were 
obtained  with  the  two  instruments,  and  it  is  held  that  the  former 
is  advantageous  on  account  of  its  cheapness,  its  ease  of  working,  and 
its  transportability.  F.  S. 

Electrical  Resistance  of  Special  Steels.  Octave  Boudouard 
{Compt.  rend.,  1912,  154,  1475 — 1478). — The  influence  of  different 
percentages  of  carbon  on  the  electrical  conductivity  of  nickel, 
manganese,  chromium,  and  tungsten  steels  of  varying  composition  is 
shown  in  tabular  form.  In  nickel  steels  the  coefficient  of  resistance 
increases  with  the  percentage  of  carbon.  The  curve  showing  the 
variation  of  the  coefficient  with  the  proportion  of  manganese  shows  a 
maximum  corresponding  with  the  compound  NIFe2.  In  manganese 
steels  the  resistance  shows  a  maximum  when  12 — 13%  of  manganese  is 
present,  the  amount  of  carbon  having  little  influence  on  the  value. 
The  resistance  varies  in  a  very  irregular  way  with  chromium  steels, 
whether  they  are  rich  or  poor  in  carbon.  Tungsten  steels  show 
an  increase  up  to  a  certain  concentration,  then  a  minimum,  followed  by 
a  further  increase.  Benedick’s  formula  for  the  conductivities  of  steel, 
expressing  the  conductivity  as  a  linear  function  of  the  sum  of  the 
concentrations  of  the  different  elements  present  expressed  in  terms  of 
their  carbon  equivalents,  is  found  to  hold  good  for  the  special  steels 
studied.  W.  O.  W. 

Conductivity  of  Pure  Ethyl  Ether.  J.  Carvallo  {Compt.  rend., 
1911,  153,  1144 — 1145). — The  author  considers  that  the  ether 
employed  in  Schroder’s  experiments  (Abstr.,  1909,  ii,  462)  was  not 
pure,  and  that  his  values  for  the  conductivity  were  too  high.  With 
ether  purified  over  sodium,  and  in  the  absence  of  air,  a  current  of 
0  93  x  10~10  amperes  traversed  the  liquid  on  establishing  a  difference 
in  potential  of  425  volts,  but  this  diminished  progressively  owing 
to  the  experiment  being  conducted  in  glass  vessels.  It  will  be  neces¬ 
sary  to  employ  metallic  apparatus  with  paraffin  insulation  to  obtain 
accurate  values.  W.  O.  W. 

Influence  of  Temperature  on  the  Density  and  Electrical 
Conductivity  of  Aqueous  Salt  Solutions.  Heinrich  Clausen 
{Ann.  Physik ,  1912,  [lvj,  37,  51 — 67.  Compare  Heydweiller,  Abstr., 
1910,  ii,  106,  398). — The  influence  of  temperature  on  the  increase  of 
density  due  to  the  ionised  and  un-ionised  portions  of  the  electrolyte 
has  been  examined  in  the  case  of  aqueous  solutions  of  twelve  salts 
and  of  nitric  acid  by  measurements  of  density  and  electrical  conduct¬ 
ivity  at  6°,  18°,  and  30°.  From  these  data  the  constants  .4S  and  Bs  in 
the  formula  A8  =  Asi  +  Bg(l  —  i)  have  been  calculated,  A8  being  the 
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difference  between  the  density  of  the  solution  and  that  of  water,  and  i 
the  degree  of  ionisation. 

The  constant  ds  decreases  with  rising  temperature,  whilst  Bs  also 
decreases  for  most  of  the  salts  examined,  but  to  a  much  smaller 
extent.  In  the  case  of  potassium  chloride,  bromide,  and  iodide,  and 
of  nitric  acid,  Bs  increases  as  the  temperature  rises.  From  this  it 
follows  that  tbe  influence  of  the  ionisation  on  the  change  in  density 
diminishes  as  the  temperature  is  raised,  and  the  alteration  is  such  that 
the  values  of  As  -  Bs  for  the  different  electrolytes  become  more  nearly 
equal.  H.  M.  D. 

Dependence  of  the  Conductivity  of  Binary  Normal  Electro¬ 
lytes  on  the  Concentration.  Paul  Hertz  (Ann.  Physik,  1912,  [iv], 
37,  1 — 28). — A  theoretical  paper  in  which  the  author  deduces  a 
relationship  between  the  conductivity  and  the  concentration  of  the 
form  A0  -  A  =*=  function  of  ^Jc,  where  A  is  the  molecular  conductivity  of 
the  electrolyte  at  concentration  c,  and  A0  the  conductivity  at  infinite 
dilution.  By  suitable  variation  of  the  dimensions  of  the  system  of 
co-ordinates  from  case  to  case,  it  is  shown  that  the  relationship 
between  conductivity  and  concentration  can  be  represented  for  all 
binary  electrolytes  by  a  single  curve.  H.  M.  D. 

Conductivity  of  Certain  Salts  in  Methyl  and  Ethyl  Alcohols 
at  High  Dilutions.  Henry  It.  Kreider  and  Harry  C.  Jones 
( Ainer .  Ghem.  J.,  1911,46,  574 — 585). — In  continuation  of  earlier 
work  (Abstr.,  1911,  ii,  362)  on  the  conductivity  of  very  dilute  solutions 
of  salts  in  methyl  and  ethyl  alcohols,  measurements  have  now  been 
made  of  the  conductivities  at  0°  and  25°  of  similar  solutions  of  sodium 
bromide,  lithium  bromide,  potassium  thiocyanate,  and  cobalt  bromide. 
The  values  of  /x0 0  were  found  in  most  of  these  cases.  The  ratio  of 
the  value  of  for  a  certain  salt  in  one  solvent  to  that  for  the  same 
salt  in  another  solvent  is  nearly  constant  for  salts  which  are  solvated 
to  approximately  the  same  extent.  When  one  salt  is  solvated  very 
much  more  than  another,  the  value  of  is  generally  less  for  the 
former. 

The  ratios  of  for  certain  salts  in  two  different  solvents  deviate 
from  the  ratios  of  the  fluidities  of  the  solvents,  since  the  value  of  /x^ 
in  the  solvent  which  has  the  greater  molecular  mass  is  always  less 
than  would  be  expected  from  the  ratio  of  the  fluidities.  The  greatest 
difference  between  these  ratios  is  shown  by  the  most  highly  solvated 
salts.  E.  G. 

Affinity  Measurements  in  Alcoholic  and  Aqueous  Alcoholic 
Solutions.  Erik  Haqglund  ( Arkiv .  Kem.  Min .  Geol.,  1911,  4, 
No.  11,  1 — 31). — By  means  of  conductivity  measurements,  the  author 
has  investigated  the  ionisation  of  various  acids  and  bases  and  the 
hydrolysis  of  certain  salts  in  80  and  99 '8%  alcoholic  solutions.  At 
18°,  the  mobility  of  the  ammonium  ion  was  found  to  be  17’ 9  in  80% 
alcohol,  that  of  the  hydroxyl  ion  26T  in  80%  alcohol  and  16'5  in  99‘8% 
alcohol.  Conductivity  data  were  obtained  for  salicylic,  cinnamic,  and 
acetic  acids,  and  for  jo-nitrophenol ;  also  for  piperidine,  ammonia, 
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piperazine,  and  diethylamine  in  both  80%  and  99*8%  alcohol.  For 
small  variations  of  concentration  it  is  found  that  the  ionisation  of 
both  acids  and  bases  is  in  harmony  with  the  requirements  of  the  law 
of  mass  action.  The  degree  of  hydrolysis  was  examined  in  the  case  of 
aniline  salicylate,  a-picoline  salicylate,  piperidine  salicylate,  a-picoline 
acetate,  ammonium  acetate,  and  ammonium  p-nitrophenoxide.  The 
extent  to  which  these  salts  are  hydrolysed  in  aqueous  alcoholic 
solutions  increases  with  increase  in  the  alcohol  content  of  the 
solvent. 

Conductivity  determinations  were  also  made  in  order  to  ascertain 
whether  salt  formation  occurs  when  certain  ketones  and  aromatic 
nitro-compounds  are  brought  into  contact  with  sodium  hydroxide  in 
alcoholic  solution.  In  the  case  of  /5-nitrophenylethylene,  salt  formation 
takes  place  at  a  sufficiently  slow  rate  to  allow  of  the  process  being 
followed  by  means  of  conductivity  measurements.  The  rate  of  progress 
in  80%  alcohol  indicates  that  the  reaction  is  bimolecular,  but  in  99 *8% 
alcohol  the  corresponding  values  of  the  velocity  coefficient  diminish 
appreciably  as  the  reaction  progresses.  H.  M.  D. 

Measurement  of  Electrical  Conductivity.  Alfons  Klemenc 
( Client .  Zeit.,  1911,  35,  1420). — A  rapid  and  sufficiently  accurate 
method  is  described  of  making  up  solutions  containing  1  gram- 

equivalent  or  one  mol.  in  32,  64  . litres  (the  usual  dilutions  in 

which  electrical  conductivity  data  are  tabulated).  G.  S. 

Electric  Properties  of  Substances  in  Relation  to  their 
Allotropic  State.  Nicolaus  A.  Hesehus  {J.  Russ.  Phys.  Chsm.  Soc., 
1911,  43,  Phys.  Part,  365 — 371). — Study  of  the  three  allotropic 
forms  of  carbon— diamond,  graphite,  and  charcoal — is  in  accord  with 
the  view  previously  advanced  ( J .  Russ.  Phys.  Chem.  Soc.,  1901,  33, 
Phys.  Part ,  19  \  Abstr.,  1911,  ii,  13),  and  indicates  that  the  differences 
between  the  contact  electrifications  of  allotropic  forms  of  a  substance 
depend,  not  only  on  the  surface  density,  but  also  on  the  capacity  of  the 
atoms  for  ionic  dissociation.  T.  H.  P. 

Surface  Effects  between  Mercury  and  Certain  Solutions 
and  an  Electrochemical  Method  of  Estimating  Dissolved 
Oxygen.  Samuel  W.  J.  Smith  and  William  F.  Higgins  {Trans. 
P'araday  Soc.,  1911,  7,  64 — 77). — The  influence  of  sodium  sulphide  on 
the  difference  of  potential  between  mercury  and  certain  salt  solutions 
has  been  investigated  (compare  Smith  and  Moss,  Abstr.,  1908,  ii,  343). 
The  cells  are  connected  in  turn  with  a  constant  electrode,  and  the  E.M.F. 
of  the  combination  determined  with  an  electrometer.  Using  Rj  10- 
solutions  of  potassium  chloride,  bromide,  sulphate  and  hydroxide,  and 
pure  water,  a  sudden  change  of  slope  of  the  A.Af.iUconcentration 
curve  occurs  at  about  0*0004  equivalent  of  sodium  sulphide.  This 
break  slowly  disappears,  even  when  air  is  excluded  from  the  solutions, 
and  is  replaced  by  one  between  0*0005  and  0*0006  equivalent.  This 
is  the  point  at  which  oxygen  is  completely  removed  from  the  solution 
by  the  oxidation  of  sulphide  to  thiosulphate.  This  is  confirmed  by 
further  experiments  with  old  solutions.  The  method  may  be  used  tor 
the  estimation  of  dissolved  oxygen. 
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The  initial  break  observed  at  (H)004  equivalent  is  attributed  to  the 
formation  of  mercury  sulphide,  which  is  a  maximum  at  this  concen¬ 
tration,  further  additions  of  sodium  sulphide  diminishing  the  thickness 
of  the  film.  This  is  confirmed  by  observations  of  the  colours  of  the 
tarnished  films.  The  surface  adsorption  of  sodium  sulphide  must  be 
greater  than  that  of  oxygen.  C.  H.  D. 

Anode  and  Cathode  Falls  of  Potential  and  the  Minimum 
Potential  in  Chlorine.  R,  Raisch  (Ann,  Physik,  1911,  [iv],  36, 
907 — 928). — Measurements  of  the  fall  of  potential  at  the  electrodes 
have  been  made  in  tubes  filled  with  chlorine  at  different  pressures,  and 
provided  with  electrodes  of  aluminium,  platinum,  mercury,  and 
magnetite.  In  the  case  of  magnetite  electrodes,  which  are  only 
slowly  acted  on  by  chlorine,  the  observed  potential  differences  are  not 
much  larger  than  those  obtained  with  other  gases.  With  these 
electrodes  the  fall  of  potential  at  the  anode  was  found  to  be 
independent  of  the  strength  of  the  current,  but  increased  slightly 
with  increasing  pressure.  When  such  tubes  were  left  filled  with 
chlorine  for  several  weeks  in  an  undisturbed  condition,  the  anode 
potential  at  a  pressure  of  2‘41  mm.  was  found  to  have  risen  from 
41  to  300  volts.  On  passing  a  current  through  the  tube,  the  potential 
difference  fell  rapidly,  however,  to  its  original  value.  These  observa¬ 
tions  indicate  that  the  large  potential  falls,  which  are  exhibited  by 
tubes  containing  aluminium,  platinum,  or  mercury  electrodes,  are  due 
to  the  formation  of  a  surface  layer  by  the  action  of  the  chlorine  on  the 
metals.  When  such  electrodes  are  pulverised  by  the  passage  of  a 
strong  current,  the  anode  and  cathode  falls  of  potential  are  found  to 
undergo  considerable  diminution  as  a  consequence  of  the  removal 
of  the  surface  film.  H.  M.  D. 

Deposits  Obtained  from  Flames  by  Electricity.  Bruno 
Thieme  (Zeitsch.  physikcil.  Chem.,  1912,  78,  490 — 499). — When  two 
electrodes  between  which  a  considerable  difference  of  potential  subsists 
are  brought  near  together  in  a  coal  gas  or  candle  flame,  carbon  is 
immediately  deposited  on  the  cathode.  In  certain  circumstances 
the  deposited  carbon  forms  long,  narrow  growths  extending  some 
distance  into  the  flame.  The  smallest  potential  giving  rise  to  these 
structures  is  12  volts;  they  increase  in  size  up  to  about  25  volts,  and 
beyond  that  point  do  not  undergo  much  further  change.  Similar 
deposits  are  obtained  when  the  electrodes  are  connected  with  an 
induction  machine  giving  a  short  spark.  When  the  poles  are  reversed, 
the  carbon  separates  in  large  flakes  from  the  electrodes.  It  is 
suggested  that  very  finely  divided  soot  might  be  prepared  in  this  way, 
and  a  continuous  arrangement  for  this  purpose  is  described. 

By  means  of  the  following  arrangement,  metals  can  be  deposited  in 
small  amount  from  their  salts.  Two  iron  wires  were  connected  with 
the  poles  of  an  induction  coil  and  held  at  right  angles  to  each  other  in 
the  flame.  A  platinum  wire  on  which  were  some  copper  sulphate 
crystals  was  held  so  as  to  touch  the  positive  pole,  and  after  the  spark 
had  passed,  metallic  copper  was  found  on  the  platinum  wire.  In  a 
similar  way  minute  amounts  of  mercury,  and  apparently  also  of  sodium, 
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have  been  obtained  from  their  salts  in  the  flame.  The  investigation 
is  being  continued.  CL  S. 

Potentials  of  the  Most  Important  Standard  Electrodes. 
Friedrich  Auerbach  ( Zeitsch .  Flektrochem .,  1912,  18,  13 — 18). — As 
zero  for  electrode  potentials  should  be  taken  that  of  the  normal 
hydrogen  electrode  at  the  same  temperature  as  the  electrode  in 
question,  and  with  a  hydrogen  partial  pressure  of  1  atmosphere.  For 
the  calculation  of  the  electrode  potentials,  eh,  referred  to  the  hydrogen 
electrode  as  zero,  the  temperature-coefficients  of  the  calomel  electrode 
found  by  Richards  (compare  Abstr.,  1898,  ii,  7)  should  not  be  used, 
more  particularly  as  they  are  of  uncertain  value  from  the  effect  of 
thermo-F.M.F.’s,  which  cannot  be  accurately  allowed  for.  The 
dependence  of  eh  on  the  temperature  can  be  determined  directly, 
or  can  be  calculated  from  the  heat  of  reaction  by  means  of  the 
Helmholtz  formula.  For  the  decinormal  potassium  chloride-calomel 
electrode,  €h  is  practically  independent  of  the  temperature  between 
0°  and  30°. 

The  following  are  the  most  probable  values  of  for  the  more 
important  standard  electrodes  (concentrations  in  gram  formula  weights 


per  litre) : 

eh  in  volts  at 

Electrode. 

0°. 

18°, 

> 

25°. 

Hg  |  Hg2Cl2  |  KC1  0-1 . 

4  0  337 

+  0-337 

+  0-337 

Hg  |  Hg„CL,  |  K Cl  1-0 . 

+  0-289 

+  0-286 

+  0-285 

Hg  |  Hg2S04  |  HoS04  0-1-0 -5 

— 

+  0-68 

— 

Hg  |  HgO  |  KOH  1-0  . 

+  0-130 

— 

+  0-107 

Hg  j  HgO  j  NaOH  1’0 . 

+  0-133 

— 

+  0-111 

Hg  (  HgO  |  NaOH  0’1 . 

+  0184 

— 

+  0-166 

G.  S. 

Aluminium  Anode-Films.  G.  E. 

Bairsto  and 

R.  Mercer 

{Trans.  Faraday  Soc.,  1911 

,  7,  1—29), 

— An  examination  of  the 

results  of  previous  workers 

shows  that  the  aluminium 

anode-film  is 

made  up  of  two  layers,  an  outer  thick  conducting  film  which  varies  in 
thickness  with  the  electrolyte,  and  an  inner  thin  dielectric  film,  the 
thickness  of  which  is  independent  of  the  electrolyte. 

The  electrolytes  now  studied  include  potassium  ferro-  and  ferri- 
cyanide,  ammonium  arsenite  and  arsenate,  and  ammonium  molybdate, 
of  which  only  the  last  gives  good  results,  giving  a  high  resistance,  very 
little  affected  by  temperature.  The  capacity  in  sodium  phosphate 
solutions  decreases  with  rise  of  temperature,  whilst  in  ammonium 
borate  it  increases  considerably,  a  large  part  of  the  increase  persisting 
after  cooling.  The  addition  of  chlorides,  bromides,  and  other  salts 
which  have  little  or  no  valve  action,  to  a  phosphate  electrolyte, 
produce  a  very  large  increase  in  the  leakage  current. 

The  capacity  decreases  slowly  with  the  time  of  formation.  The 
higher  the  voltage  at  which  the  film  is  formed,  the  longer  is  the  time 
required  for  the  capacity  to  fall  to  its  minimum  value.  The  product 
of  capacity  and  voltage  of  formation  decreases  with  increasing 
voltage. 
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Experiments  with  alternating  currents,  using  an  oscillograph,  show 
that  the  asymmetrical  conductivity  only  becomes  marked  at  high 
voltages.  C.  H.  D. 

Configuration  of  Equipotential  Lines  in  an  Electrolyte. 
Andre  Brochet  ( Compt .  rend.,  1911,  153,  1150 — 1152). — Lines  of 
equipotential  surfaces  in  a  copper  sulphate  solution  have  been  deter¬ 
mined,  and  are  reproduced  in  the  form  of  curves.  The  method 
employed  in  mapping  them  was  to  plunge  a  copper  wire  into  the 
liquid  to  different  depths ;  the  sound  being  connected  to  a  potentiometer 
was  not  traversed  by  a  current  so  long  as  the  fall  of  potential  between 
it  and  the  two  electrodes  was  the  same  as  the  resistances  of  the  two 
branches  of  the  potentiometer.  A  Deprez-d’Arsonval  galvanometer 
was  found  most  suitable  for  the  purpose.  W.  0.  W. 

Configuration  of  Equipotential  Lines  in  an  Electrolyte. 
J.  Delvalez  {Compt.  rend.,  1912,  154,  1474 — 1475.  Compare  ibid., 
121,  492). — A  claim  for  priority  against  Brochet  (preceding  abstract). 

W.  O.  W. 

Study  of  the  Hydrogen  Electrode,  of  the  Calomel  Electrode, 
and  of  Contact  Potential.  N.  E.  Loomis  and  Salomon  F.  Acree 
{Amer.  Chem.  J.,  1911,  46,  585 — 620). — The  methods  usually 
employed  for  determining  hydrogen  ion  concentration  in  the  study 
of  organic  reactions,  such  as  the  hydrolysis  of  esters,  present  serious 
difficulties  in  their  general  application.  A  study  of  the  hydrogen 
electrode  has  therefore  been  undertaken  in  order  to  ascertain  whether 
it  can  be  satisfactorily  used  for  the  purpose. 

The  relative  efficiency  of  the  various  forms  of  apparatus  hitherto 
used  has  been  investigated,  and  new  forms  have  been  devised  to 
eliminate  various  sources  of  error.  As  the  accuracy  of  the  work 
depends  largely  on  the  constancy  and  ease  of  reproduction  of  the 
calomel  electrodes  used  with  the  hydrogen  electrode,  a  large  number 
of  calomel  electrodes  have  been  prepared  and  measured  against  each 
other  in  order  to  obtain  an  average  value  of  the  potential.  Many 
platinum  electrodes  have  also  been  prepared  and  compared  with  one 
another.  The  hydrogen  electrode  has  been  compared  directly  with  the 
calomel  electrode,  and  experiments  have  been  made  to  determine  the 
efficiency  of  various  solutions  in  eliminating  contact  potential.  All 
the  experiments  were  carried  out  at  25°.  The  following  results  were 
obtained. 

Calomel  electrodes,  A/lO-KCl-HgCl-Hg,  can  be  prepared,  of  which 
the  variation  does  not  exceed  0T0  millivolt  during  the  first  three 
weeks,  but  afterwards  slowly  increases.  Platinum  electrodes  can  bo 
prepared  which  when  used  as  hydrogen  electrodes  in  A/lO-hydroehloric 
acid  show  a  deviation  from  the  mean  value  of  less  than  0T0  millivolt. 

The  E.M.F.  of  the  system  H2-Pt-A/10-HCl-A/10-KCl-HgCl-Hg 
is  0-4266. 

Potassium  chloride  was  found  to  be  by  far  the  most  efficient  of  the 
salts  tried  for  eliminating  contact  potential.  A  saturated  solution  of 
this  salt  eliminates  almost  completely  the  contact  potential  of  systems 
consisting  of  potassium  chloride  and  hydrochloric  acid. 
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The  value  of  the  potential  of  the  electrode,  A/10-KCI-HgCl-Hg,  is 
0*3390  if  the  dissociation  of  A/10-hydrochloric  acid  is  92*2%,  as  found 
by  Noyes;  it  is  03372  if  the  dissociation  of  the  acid  is  86%,  and 
0*3355  if  the  contact  potential  is  assumed  to  be  0*0284,  a  value 
calculated  from  Lewis  and  Rupert’s  data  (Abstr.,  1911,  ii,  364). 

E.  G. 

Application  of  the  Hydrogen  Electrode  to  the  Measure¬ 
ment  of  the  Hydrolysis  of  Aniline  Hydrochloride,  and  the 
Ionisation  of  Acetic  Acid  in  the  Presence  of  Neutral  Salts. 
N.  E.  Loomis  and  Salomon  F.  Agree  ( Amer .  Chem.  J 1911,  46, 
621 — 637.  Compare  preceding  abstract). — The  hydrolysis  of  aniline 
hydrochloride  has  already  been  studied  by  means  of  the  hydrogen 
electrode  by  Denham  (Trans.,  1908,  93,  48).  The  results  he  obtained 
are  now  discussed,  and  an  account  is  given  of  a  further  investigation. 

It  has  been  found  that  if  the  value  of  the  electrode,  A/10- 
KCl-HgCl-Hg,  is  taken  as  0*339,  the  hydrolysis  of  a  A/ 16-solution 
of  aniline  hydrochloride  is  2*19%  and  that  of  a  A/32-solution  is 
3*05%.  If  the  value  0*3355  is  employed,  the  hydrolysis  becomes 
1*81%  for  the  A/16-  and  2*56%  for  the  A/3  2-solution ;  these  values 
agree  closely  with  those  of  Bredig  (Abstr.,  1894,  ii,  229)  and  Tiszard 
(Trans.,  1910,  97,  2492).  It  is  evident,  therefore,  that  the  hydrogen 
electrode  is  of  service  for  the  accurate  determination  of  the  relations 
between  conductivity  and  hydrolysis. 

It  is  shown  that  the  addition  of  A/ 10-potassium  chloride  to  A/4- 
acetic  acid  increases  the  hydrogen  ion  conductivity  by  about  4*5%  of  its 
original  value. 

A  bibliography  is  appended.  E.  G. 

Difficulties  in  the  Use  of  the  Hydrogen  Electrode  in  the 
Measurement  of  the  Concentration  of  Hydrogen  Ions  in  the 
Presence  of  Organic  Compounds.  L.  J unius  Desha  and  Salomon 
F.  Agree  (Amer.  Ckem.  J 1911,46,  638 — 648.  Compare  preceding 
abstracts). — When  an  oxime  is  formed  by  the  reversible  reaction 
between  a  carbonyl  compound  and  a  hydroxylamine  salt,  the  oxime 
may  exist  in  the  solution  as  the  free  oxime,  oxime  salt,  and  oxime 
cation.  The  concentration  of  the  oxime  cation  can  be  measured  by 
determining  the  amount  of  free  hydrogen  ions  which  disappear  in  its 
formation.  Only  two  methods  seemed  likely  to  prove  satisfactory  for 
estimating  the  hydrogen  ion  concentration  during  the  reaction,  namely, 
sucrose  inversion  and  the  potential  of  the  hydrogen  electrode.  The 
former  method  has  given  good  results  in  experiments  which  will  be 
described  in  a  subsequent  paper.  An  account  is  now  given  of  the 
difficulties  attending  the  use  of  the  hydrogen  electrode. 

It  has  been  found  that  some  organic  compounds  are  decomposed  in 
preseuce  of  the  hydrogen  electrode,  and  especially  when  oxygen  is 
present,  and  the  E.M.F.  observed  may  not  correspond  with  the  con¬ 
centration  of  the  hydrogen  ions  present.  In  several  cases  in  which 
hydroxylamine  hydrochloride  and  acetone  were  both  present,  the 
maximum  potential  obtained  indicated  a  hydrogen  ion  concentration 
about  twice  as  great  as  was  possible  if  the  hydroxylamine  and  acetoxime 
hydrochlorides  had  been  completely  hydrolysed. 
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in  most  experiments  with  the  hydrogen  electrode,  the  true  E.M.E. 
can  be  ascertained  within  thirty  minutes,  but  if  the  platinum 
electrode  and  the  reacting  liquid  are  previously  saturated  with 
hydrogen,  the  E.M.F.  can  be  measured  within  a  millivolt  in  five  to 
ten  minutes. 

Ammonium  nitrate  does  not  entirely  eliminate  contact  potential. 

E.  G. 

Capacities  of  the  Electrolytic  Valve  Effect  in  Fused  Salts 
and  in  Absolute  Sulphuric  Acid.  Gunther  Schulze  ( Zeitsch . 
Elektrochem.,  1912,  18,  22 — 29.  Compare  Abstr.,  1911,  ii,  365). — In 
continuance  of  the  experiments  on  electrolytic  valve  action,  the  thick¬ 
nesses  of  the  active  layers  formed  on  aluminium  and  tantalum  in  the 
presence  of  fused  salts  have  been  calculated  on  the  assumption  that 
the  dielectric  constant  is  unity.  The  capacity  measurements  were 
made,  by  a  method  which  is  fully  described,  after  the  cells  had  been 
formed  for  thirty  minutes  at  a  potential  of  50  volts. 

The  thickness  of  the  layer  formed  on  tantalum,  which  in  aqueous 
solutions  is  independent  of  the  nature  of  the  electrolyte  and  the  con¬ 
centration  attainable  at  0°,  increases  regularly  at  higher  temperatures 
as  the  proportion  of  water  is  further  diminished  until  the  fused  salt 
is  reached.  The  same  phenomenon  is  observed  in  the  transition  from 
dilute  to  absolute  sulphuric  acid,  both  with  tantalum  and  aluminium. 
For  tantalum  the  thickness  in  dilute  electrolytes  at  0°  is  4‘10/a/a,  in 
absolute  sulphuric  acid  at  10°  6‘69/a/a,  in  fnsed  silver  nitrate  7‘12/a/a, 
and  in  fused  potassium  nitrate  11T/a/a. 

With  the  different  fused  salts  the  thickness  of  the  layer  is  the  greater, 
and  the  capacity  the  smaller,  the  higher  the  melting  point  of  the  salt, 
and  when  the  capacities  are  plotted  against  the  melting  points  a 
straight  line  is  obtained,  which  on  extrapolation  cuts  the  axis  at 
510°,  as  if  above  this  temperature  no  valve  effect  was  possible. 

G.  S. 

The  After  glow  of  Electric  Discharge  and  Kindred  Pheno¬ 
mena.  (Hon.)  Robert  J.  Strutt  ( Proc .  Physical  Soc.,  1911,  24, 
1 — 8). — It  has  been  found  previously  that  the  ozone  obtained  from  a 
Siemens’  ozoniser  supplied  with  oxygen  at  atmospheric  pressure  does 
not  give  any  after-glow  when  mixed  with  nitric  oxide,  although  this 
effect  is  obtained  when  the  ozone  is  obtained  from  a  low  pressure  dis¬ 
charge.  Further  experiments  have  shown,  however,  that  the  absence 
of  the  after-glow  in  the  first  case  is  due  to  the  very  considerable 
dilution  of  the  ozone  by  the  oxygen,  for  if  the  ozonised  oxygen  from 
the  Siemens’  tube  at  ordinary  pressure  is  concentrated  by  fractional 
distillation,  the  greenish-yellow  after-glow  is  readily  obtained.  Under 
similar  conditions,  a  blue  glow  appears  when  the  ozone  is  mixed  with 
hydrogen  sulphide. 

The  increased  brilliancy  of  the  after-glow,  which  has  been  found 
when  ordinary  or  fuming  sulphuric  acid  or  sulphur  were  present  along 
with  air  in  the  discharge  tube,  is  now  shown  to  be  due  to  the  removal 
by  these  substances  of  organic  matter  which  is  prejudicial  to  ozone. 
When  these  organic  impurities  are  removed,  the  sulphur  compounds 
have  no  influence  on  the  after-glow. 
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Pure  dry  oxygen  exhibits  no  after-glow,  and  the  white  glow  observed 
with  imperfectly  dried  oxygen  is  probably  due  to  the  interaction  of 
ozone  with  some  substance  produced  by  the  action  of  the  discharge  on 
water  vapour.  This  substance  is  not,  however,  hydrogen  peroxide. 

The  luminosity  which  is  emitted  when  spring  water  is  shaken  up 
with  ozone  has  been  traced  to  oxidation  of  the  peaty  matter  present. 

H.  M.  D. 

Decomposition  of  Nitrogen  Peroxide  in  the  Electrical 
Glow.  J.  Zenneck  and  B.  Stkasser  ( Physikal .  Zaitsch.,  1911,  12, 
1201 — 1204.  Compare  this  vol.,  ii,  16). — Spectral  observations  have 
been  made  of  the  light  emitted  by  the  differently  coloured  layers 
which  are  obtained  when  a  current  of  nitrogen  peroxide  is  passed 
through  a  long,  narrow  discharge  tube.  The  orange-yellow,  greeni.'b- 
yellow,  and  bright  red  glows  of  the  first,  third,  and  fourth  stages 
exhibit  spectra  which  have  been  recognised  as  due  to  nitrogen  peroxide, 
nitric  oxide,  and  nitrogen  respectively.  In  the  fourth  stage,  some 
oxygen  lines  are  also  present.  The  violet-blue  glow  of  the  second 
stage  is  probably  due  to  an  intermediate  labile  oxide,  its  spectrum 
differing  from  that  of  the  peroxide  by  the  absence  of  the  continuous 
portion,  and  from  that  of  nitric  oxide  by  a  difference  in  the  relative 
intensities  of  the  lines.  As  a  result  of  the  investigation  of  the  different 
regions  for  after-glow  effects,  it  is  found  that  these  are  readily  observed 
in  the  case  of  the  first,  third,  and  fourth  stages,  but  the  second  stage 
does  not  appear  to  show  any  after-glow.  H.  M.  D. 

Magnetic  Temperature-coefficients  of  the  Ferro-magnetic 
Elements  in  Corresponding  States.  J.  K.  Ashworth  (Phil.  Mag., 
1912,  [vi],  23,  36 — 45). — Experiments  have  been  made  on  the  varia¬ 
tion  of  the  residual  magnetic  intensity  of  magnets  made  of  nickel, 
iron,  and  cobalt  for  variations  of  temperature  between  that  of  the 
room  and  the  magnetic  critical  temperature.  If  the  fractional 
magnetic  intensity  (///0),  where  /0  denotes  the  intensity  at  absolute 
zero,  is  plotted  against  the  temperature  measured  as  a  fraction  of  the 
magnetic  critical  temperature,  it  is  found  that  the  experimental  data 
for  the  three  metals  can  be  represented  by  a  single  curve.  The  critical 
temperatures  of  nickel  and  iron  were  found  to  be  388°  and  785° 
respectively,  and  1090°  was  adopted  as  the  value  for  cobalt.  From 
this  result  it  follows  that  the  characteristic  temperature-coefficients  of 
magnetic  intensity  of  the  pure  annealed  ferro-magnetic  elements  in 
corresponding  states  are  inversely  proportional  to  the  absolute 
magnetic  critical  temperatures. 

The  law  of  variation  of  the  magnetic  intensity  of  the  ferro¬ 
magnetic  elements  with  temperature  is  therefore  of  the  same  kind  as 
that  which  expresses  the  variation  of  the  density  of  a  liquid,  and  it  is 
shown  that  the  coefficients  involved  are  of  the  same  order  of 
magnitude.  H.  M.  D. 

Dependence  of  the  Coefficient  of  Expansion  on  the  Tem¬ 
perature.  Charles  L.  Lindemann  ( Physikal .  Zeitsch.,  1911,  12, 
1197 — 1199). — The  thermal  expansion  of  rods  of  aluminium,  copper, 
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zinc,  silver,  and  lead  has  been  measured  at  low  temperatures  over  the 
separate  ranges  afforded  by  the  use  of  liquid  hydrogen,  liquid  air, 
liquid  oxygen,  and  ordinary  room  temperatures. 

When  the  mean  expansion  coefficients  thus  obtained  are  divided  by 
the  mean  atomic  heats,  calculated  from  Nernst  and  Lindemann’s 
equation  (compare  Abstr.,  1911,  ii,  466),  numbers  are  obtained  for 
each  metal  which  are  approximately  independent  of  the  temperature. 
This  result  is  in  accordance  with  the  relationship  anticipated  by 
Griineisen  ( Verh .  deut.  phys.  Ges.,  1911,  13).  H.M.  D. 

The  Linear  Expansion  of  Solid  Elements  as  a  Function  of 
the  Absolute  Melting  Point.  A.  Stein  {Zeitsch.  anorg.  Chern., 
1911,  73,  270 — 273).  —  It'  a  is  the  linear  coefficient  of  expansion  of  a 
solid  element,  and  v  its  atomic  volume,  the  quantity  a^v,  may  be 
considered  as  the  linear  expansion  of  the  atomic  volume.  The  product 
a  IJvT,  where  T  is  the  absolute  melting  point,  is  practically  constant 
over  a  large  range  of  melting  points,  being,  however,  high  for  elements 
of  very  low  melting  point  (P,  K,  Na,  S)  and  low  for  the  infusible 
platinum  metals.  The  regularity  becomes  more  pronounced  when  the 
expansion  is  measured  at  low  temperatures,  the  coefficient  of  the  more 
fusible  elements  being  more  variable.  The  relation  may  be  expressed 
in  the  form  that,  the  atomic  heats  of  solid  elements  being  equal,  the 
force  resisting  the  separation  of  the  atoms  with  increase  of  tempera¬ 
ture  is  proportional  to  the  absolute  melting  point.  C.  H.  D. 

Cubical  Expansion  of  Fused  Silica  and  the  Variation  of  the 
Boiling  Point  of  Aniline  with  Pressure.  Frederick  J.  Harlow 
( Proc .  Physical  Soc.,  1911,  24,  30 — 39). — Measurements  of  the  cubical 
coefficient  of  expansion  of  fused  silica  have  been  made  by  the  weight 
thermometer  method,  the  data  being  referred  to  the  absolute  coefficient 
of  expansion  of  mercury.  For  the  interval  0 — 100°,  the  cubical 
expansion  coefficient  is  given  as  99’8  x  10“8,  and  for  0 — 184°  as 
1 44*7  x  10“ 8.  The  former  value  is  considerably  smaller  than  that 
calculated  from  previous  measurements  of  the  linear  expansion,  but 
the  fact  that  the  coefficient  has  been  shown  to  change  in  sign  at  about 
—  80°  points  to  its  probable  correctness. 

From  measurements  of  the  boiling  point  of  aniline  at  pressures  from 
74  to  78  cms.  of  mercury,  it  is  found  that  the  temperature  rises  0’49° 
per  cm.  of  mercury.  H.  M.  D. 

Change  of  Volume  Accompanying  the  Fusion  of  Crystals. 
The  Thermal  Expansion  of  Crystals  and  of  their  Products 
of  Fusion.  Heinrich  Block  ( Zeitsch .  physical.  Chem.,  1912,  78, 
385 — 425). — The  changes  of  volume  which  occur  in  the  fusion  of 
crystals  was  determined  by  drawing  the  fused  substance  into  a 
capillary  tube  not  more  than  1-5  mm.  wide,  sealing  one  end  of  the 
tube,  and  allowing  the  substance  to  solidify  slowly  at  a  temperature 
very  little  below  its  melting  point,  whereby  the  occurrence  of  air 
spaces  is  excluded.  The  position  of  the  upper  surface  of  the  solid  is 
then  carefully  noted,  as  is  that  of  the  upper  surface  after  fusion.  The 
tube  is  then  carefully  calibrated  with  mercury,  and  from  the  data  thus 
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furnished  the  change  of  volume  on  fusion  is  obtained.  When  impure 
substances  are  used,  the  impurities  rise  to  the  surface  of  the  liquid  in 
the  capillary  tube  and  can  be  removed,  after  which  the  definite  read¬ 
ings  are  taken.  The  thermal  expansion  of  the  crystals  was  obtained 
by  determining  the  density  at  different  temperatures  by  the  floating 
method,  and  the  density  of  the  liquid  was  taken  in  a  special  form  of 
dilatometer.  These  observations  gave  an  alternative  method  of  obtain¬ 
ing  the  change  of  volume  on  fusion,  and  the  results  are  in  very  good 
agreement  with  those  obtained  directly.  The  physical  constants  in 
question  were  found  for  thirty-one  substances  (organic  compounds, 
with  one  exception),  and  the  results  are  given  in  tabular  form.  They 
are  in  most  cases  in  good  agreement  with  those  of  previous  observers. 
The  available  data  for  changes  of  volume  on  fusion,  including  those 
for  a  number  of  inorganic  compounds,  are  also  tabulated. 

No  relationship  has  been  found  between  the  molecular  weights  of 
substances  and  the  changes  of  volume  on  fusion.  On  the  other  hand, 
Tammann’s  formula  Sv  =  T0(dpv' jdT  -  dpv" jdT),  where  hv  is  the  change 
of  volume  on  fusion  in  c.c.  per  gram,  2’0  the  absolute  temperature  of 
fusion  and  dpv  jdT  and  dpv" jdT  the  change  in  volume  of  liquid  and 
solid  respectively  (in  c.c.  per  gram)  for  a  change  in  temperature  of 
1°  (compare  Krystallizieren  und  Schmelzen,  Leipzig,  1903)  is  valid  for 
the  great  majority  of  substances  examined.  G.  S. 

Thermodynamics  of  the  Equilibria  in  One  Component 
Systems.  I.  Gustav  Tammann  {Ann.  Physik,  1911,  [iv],  36, 
1027 — 1054). — From  a  consideration  of  the  theory  of  thermodynamic 
potential  in  its  application  to  one  component  systems,  it  is  shown  that 
two  forms  of  equilibrium  curves  are  possible.  One  of  the  two  groups 
of  curves  is  characterised  by  a  critical  point,  but  such  a  point  is 
absent  in  the  second  group.  From  this,  it  follows  that  the  limits  of 
existence  of  the  two  phases  corresponding  with  an  equilibrium  curve 
of  the  first  type  are  incompletely  defined,  whereas  the  conditions  of 
existence  of  the  phases  corresponding  with  curves  of  the  second  type 
are  completely  determined  by  closed  systems  of  curves  on  the 
equilibrium  diagram.  Similar  results  have  already  been  obtained  on 
the  basis  of  molecular  considerations,  and  the  theoretical  deductions 
are  in  agreement  with  experimental  observations.  H.  M.  D. 

A  Correlation  of  the  Elastic  Behaviour  of  Metals  with 
Certain  of  their  Physical  Constants.  John  Johnston  (/.  Wash¬ 
ington  Acad.  Sci.,  1911,  1,  260 — 267). — When  pressure  acts  on  a  solid 
phase,  but  not  on  the  liquid  phase  produced  from  it,  the  effect 
is  always  to  lower  the  melting  point.  By  means  of  a  thermodynamical 
equation  (Lewis,  Abstr.,  1908,  ii,  465)  the  pressure  required  to  pro¬ 
duce  melting  at  25°  is  calculated  for  a  number  of  metals  for  which  the 
density  and  the  latent  heat  of  fusion  are  known.  The  values  obtained 
increase  from  64  atmospheres  for  potassium  to  21300  for  platinum. 
The  order  is  found  to  be  the  same  as  that  of  decreasing  ease  of  flow 
and  compressibility,  and  of  increasing  Young’s  modulus  and  modulus 
of  rigidity.  This  indicates  that  the  flow  of  metals  is  due  to  conversion 
into  liquid  .under  the  influence  of  pressure,  in  accordance  with  the 
views  of  Beilby  (Abstr.,  1904,  ii,  647).  C.  H.  D. 
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Neutral  Salt  Action  as  Exhibited  in  the  Freezing  Points  of 
Mixtures  in  Aqueous  Solution.  Albert  C.  D.  Rivett  (Me.d.  K. 
Velensk.  Nobelinst ,  1911,2,  No.  9, 1 — 32). — Measurements  of  the  freezing 
points  have  been  made  for  aqueous  solutions  of  fourteen  different  salts 
and  mixtures  of  these  with  (1)  ethyl  acetate  and  (2)  sucrose.  The 
freezing-point  depressions  for  the  two  series  of  mixtures  are  always 
greater  than  the  sum  of  the  individual  depressions  due  to  the  salt  and 
the  non-electrolyte.  This  departure  from  additivity  is  attributed  to 
mutual  influences  operating  between  the  salt  and  the  non-electrolyte, 
and  in  the  absence  of  evidence  as  to  the  relative  extents  of  these 
influences,  the  relative  increases  in  the  freezing-point  lowering  are 
calculated  on  the  assumption  that  the  effect  is  entirely  due  (1)  to  the 
action  of  the  salt,  (2)  to  the  action  of  the  non-electrolyte.  The  data 
thus  obtained  show  that  the  influence  of  the  salt  (or  non-electrolyte)  is 
independent  of  the  concentration  of  the  non-electrolyte  (or  salt),  and  is, 
in  general,  directly  proportional  to  its  own  concentration.  The  pro¬ 
portionality  does  not  hold  in  the  case  of  sucrose,  and  the  more  concen¬ 
trated  solutions  of  lithium  chloride,  magnesium  chloride,  and 
magnesium  nitrate. 

The  order  of  the  salts  is  not  the  same  for  the  two  non-electrolytes, 
and  this  is  considered  to  furnish  a  strong  argument  against  any 
explanation  of  the  observations  which  is  based  entirely  on  the 
formation  of  hydrates. 

In  the  case  of  sucrose,  there  appears  to  be  no  connexion  between 
the  influence  of  the  different  salts  on  freezing-point  depression  and  on 
the  velocity  of  inversion.  H.  M.  D. 

2  : 6-Dimethylpyrone  as  a  Solvent.  G.  Poma  (Gazzella,  1911, 
41,  ii,  518 — 538). — From  determinations  of  its  latent  heat  of  fusion 
(56*0  calories),  the  cryoscopic  constant  of  dimethylpyrone  is  found  to 
be  58  7,  whilst  the  mean  deduced  from  cryoscopic  measurements  with 
stable  organic  substances  (azo benzene,  anthracene,  phenanthrene,  and 
phenanthraquinone)  is  64 '6.  The  molecular  weights  of  benzoic  acid 
and  thymol  in  dimethylpyrone  are  slightly  below  the  normal.  The 
molecular  weights  of  some  electrolytes  in  dimethylpyrone  solution  were 
found  to  be  much  lower  than  the  theoretical  values.  These  results 
accord  with  those  obtained  from  the  measurement  of  the  electrical 
conductivities  of  the  solutions  in  some  cases,  but  not  in  others. 
Measurements  of  the  molecular  surface  energy  and  its  temperature- 
coefficient  show  that  dimethylpyrone  is  slightly  associated.  It  also  has 
considerable  dissociating  power,  but  this  is  not  manifested  in  the  same 
sense  as  that  of  water,  so  that  in  the  series  of  alkali  halides  the 
degree  of  dissociation  is  greatest  for  sodium  iodide  and  least  for 
lithium  chloride,  the  dissociation  of  lithium  bromide  being  intermediate 
between  these  two. 

The  following  other  constants  have  been  determined  :  D137  0  9953, 
j)is3  0  9483;  specific  heat  0 — 100°,  (solid)  0'368 ;  specific  heat 
152*3 — 183°,  (liquid)  0*550  ;  surface  tension  at  137°  30*76,  at  183° 
26*31  ;  molecular  surface  energy  at  137°  767' 1 ,  at  183°  677*5  ; 
coefficient  of  molecular  association  1*21  (1).  ft.  V.  S. 
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Capillary  Force  of  Evaporation.  Carlo  del  Lungo  ( Nuovo 
Cim.,  1911,  [vi],  2,  ii,  425 — 430). — According  to  Laplace’s  theory  the 
molecules  of  a  liquid  in  the  surface  layer  are  subjected  to  an  attractive 
force  directed  towards  the  interior.  This  force  must  naturally  be 
greatest  on  the  molecules  quite  at  the  surface.  From  considerations 
of  the  work  done  in  evaporation,  the  author  deduces  mathematically 
the  formula  P  =  EpC/2,  where  P  is  the  force  at  the  extreme  outermost 
layer,  p  is  the  density  of  the  liquid,  C  is  the  internal  heat  of  vaporisa¬ 
tion,  and  E  is  the  mechanical  equivalent  of  heat.  From  this  it  is 
calculated  that  at  0°,  P  for  water  is  11,928  atmospheres,  for  alcohol 
3733  atmospheres,  for  ether  1320  atmospheres,  and  for  carbon 
disulphide  2214  atmospheres.  The  results  are  in  fair  agreement 
with  those  obtained  by  van  der  Waals  by  an  alternative  method.  At 
100°,  the  calculated  value  of  P  for  water  is  9852  atmospheres. 

In  the  second  part  of  the  paper  an  alternative  deduction  is  given  of 
Sir  J.  J.  Thomson’s  formula  connecting  the  saturation  pressure  of  a 
vapour  and  the  curvature  of  its  surface.  G.  S. 

Relations  between  Critical  Temperatures,  Boiling  Points, 
and  Expansion  Coefficients  of  Liquids.  Philippe  A.  Guye 
( Trans .  Faraday  Soc.,  1911,  7,  119 — 121.  Compare  Prideaux,  Abstr., 
1911,  ii,  368). — The  formulae  of  Mendeleeff  and  of  Thorpe  and  Rucker 
(Trans.,  1884,  45,  126)  are  only  approximations,  and  when  several 
values  of  a  are  determined  for  the  same  liquid,  the  differences  found 
are  greater  than  the  errors  of  observation.  The  absolute  boiling  point 
Te,  may  be  substituted  for  the  critical  temperature,  Tc,  and  the 
relation,  VJV2  =  DJD1  =  (a'Te  -  7'2)/(a' Te  -  7\),  in  which  a  is  a  new 
constant  =3-09,  gives  good  results  over  a  wide  range  of  temperature. 

The  formula  of  Avenarius  expresses  a  more  exact  relation.  The 
three  constants  in  the  equation  log  V  =  c  -  d  log  ( A  -  t)  may  be  found  as 
shown  by  Mallet  and  Friderich  [Arch.  Sci.  phys.  nat.,  1902,  14,  50), 
and  good  results  are  obtained  for  temperature  intervals  of  from 
150°  to  300°.  The  expansion  coefficient  may  be  found  by  the  relation 
dv/dt  =  (d  log  e)/(A  —  t),  and  the  results  thus  obtained  are  in  close 
agreement  with  experiment. 

The  constant  A  is  very  nearly  the  observed  critical  temperature, 
exceeding  it  by  5°  or  10°:  c  represents  the  critical  density,  and 
«/<£-  3-78.  C.  H.  D. 

Energy  Relationships  in  Vaporisation  and  Electrolytic 
Dissociation.  Svante  Arrhenius  ( Medd .  K.  Vetenslc.  Aobelinst,  1911, 
2,  No.  8,  1 — 34). — From  a  thermodynamic  consideration  of  the  changes 
in  free  and  total  energy  which  are  involved  in  the  process  of  vaporisa¬ 
tion,  it  is  found  that  the  change  in  free  energy,  A,  can  be  represented 
by  the  formula  A  =  A0  +  BT+  CT2,  in  which  A0  represents  the  molecular 
heat  of  vaporisation  at  absolute  zero,  and  B  and  G  are  constants. 
The  change  in  total  energy,  U,  can  similarly  be  expressed  by 
Z7=A0  —  CT2.  In  the  case  of  water,  the  constants  involved  give 
rise  to  the  special  equation  A  =  -  1 1 394  +  48-74:Z7-  0-00927272,  and 
it  is  shown  that  the  values  of  A  calculated  from  this  are  in  excellent 


ii.  132 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


agreement  with  the  experimental  data  between  -  20°  and  +  250°.  At 
higher  temperatures,  deviations  occur  which  are  ascribed  to  wide 
divergences  from  the  simple  gas  laws  at  the  high  pressures  corre¬ 
sponding  with  these  temperatures.  A  similar  agreement  between 
theory  and  experiment  is  exhibited  in  the  case  of  n-hexane  and 
acetic  acid. 

The  constants  A0,  B ,  and  C  have  been  calculated  for  a  large  number 
of  substances.  It  is  further  shown  that  the  free  energy  changes 
associated  with  dissociation  processes  (electrolytic  and  non-electrolytic) 
can  be  represented  by  formulae  of  the  same  type,  and  for  these 
the  corresponding  constants  are  also  tabulated.  In  all  cases,  the 
second  term,  BT,  has  a  very  important  influence  on  the  magnitude 
of  the  free  energy  change,  and  on  the  other  hand,  the  formula  for 
U  indicates  that  dUjdT  becomes  very  small  in  the  neighbourhood  of 
absolute  zero. 

A  detailed  examination  of  the  values  of  JJjT  shows  that  Trouton’s 
rule  does  not  hold  at  all  accurately  in  the  case  of  a  large  number  of 
liquids,  and  that  it  may  lead  to  erroneous  conclusions  when  applied  to 
determine  whether  liquids  are  associated  or  not.  H.  M.  D. 

Vapour  Pressure  of  Nitrogen  Peroxide.  F.  E.  C.  Scheffer 
and  J.  P.  Treub  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1911,  14, 
536 — 549). — Whilst  liquids  give  the  same  vapour  pressure  by  either 
the  statical  or  the  dynamical  method,  solids  which  dissociate  on  passing 
into  vapour  give  different  results  by  the  two  methods  (Ramsay  and 
Young,  Abstr.,  1886,  ii,  410,965).  The  results  obtained  for  nitrogen 
peroxide  by  Guye  and  Drouginine  (Abstr.,  1910,  ii,  1056)  by  a  statical 
method  differ  considerably,  however,  from  those  found  dynamically  by 
Ramsay  and  Young,  and  the  vapour-pressure  curve  also  shows  a  point 
of  inflexion,  a  character  hitherto  unknown. 

In  order  to  avoid  contact  with  mercury,  a  glass  manometer  of  the 
form  devised  by  Jackson  (Trans.,  1911,  99,  1066)  is  used.  The  statical 
measurements  coincide  almost  exactly  with  those  of  Ramsay  and 
Young,  and  the  vapour-pressure  curve  is  of  normal  form  without 
inflexion.  The  under-cooled  liquid  has  been  compared  with  the  solid, 
and  the  intersection  of  the  two  curves  observed.  The  boiling  point 
is  found  to  be  21 '2°,  and  the  melting  point  -  10-8°.  An  approximate 
estimation  of  the  degree  of  dissociation  is  also  made.  O.  H.  D. 

Composition  and  Vapour  Pressure  of  Solutions.  V.  Change 
of  the  Partial  Pressures  of  Vapours  of  Solutions  and 
Mechanical  Mixtures  with  Temperature.  M.  S.  Vrevsky  {J. 
Russ.  Phys.  Chem.  Soc.,  1911,  43,  1446 — 1457.  Compare  Abstr., 
1911,  ii,  256). — When  the  two  liquids  do  not  mix,  the  change  of  the 
ratio  of  their  partial  pressures  with  change  of  temperature  is 
expressed  by  : 

dy  1  _  dP1  1  _dP2  1 

dl  y  dt  P1  dt  P2  ’ 

where  Px  and  P2  are  the  vapour  pressures  of  the  two  liquids  at  tem¬ 
perature  t  and  y  =  pjpv  that  is,  the  ratio  between  the  partial 
pressures.  The  same  expression  holds  for  the  case  when  the  liquids 
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mix,  assuming  that  the  addition  of  the  second  liquid  to  the  first  lowers 
the  vapour  pressure  of  the  latter  in  the  solution  according  to  Eaoult’s 
law,  px  —  Pxx,  x  being  the  number  of  gram-mols.  of  the  first  liquid  per 
1  gram-mol.  of  the  mixture. 

When  the  formation  of  the  solution  of  the  two  liquids  is  accompanied 
by  a  heat  effect,  the  change  in  composition  of  the  vapour  with 
temperature  is  expressed  by  : 

dy  1  -dP^  J__^2  1 

dt' y  dt  I\  dt  P2  dx  RT*  ’ 
where  Q  is  the  heat-effect  produced  on  mixing  x  gram-mols.  of  the 
first  liquid  with  (1—*)  gram-mols.  of  the  second,  and  R  is  the  gas 
constant  in  heat  units  ;  hence,  in  the  general  case,  change  of  the 
equilibrium  between  vapour  and  solution  is  the  result  of  the  combined 
action  of  two  factors,  one  of  them  physico-mechanical  and  the  other 
physico-chemical.  With  solutions  formed  with  either  development  or 
absorption  of  heat,  these  two  factors  act  in  the  same  direction  in 
one  region  of  concentration,  and  in  opposite  directions  in  another 
region,  the  limit  between  the  two  regions  being  the  solution  for 
which  the  heat  of  mixing  is  a  maximum  or  minimum,  that  is, 
dQjdx  —  0. 

In  the  first  two  cases  considered  above,  if,  between  t  and  t' ,  the 
rate  of  increase  of  the  vapour  pressure  of  the  first  liquid  does  not 
change  in  the  solution,  the  same  will  hold  for  the  second  liquid.  But, 
in  the  general  case,  where  a  heat-effect  is  observed  on  mixing  and 
the  temperature-coefficient  of  the  partial  pressure  of  the  vapour  is 
not  equal  to  the  temperature-coefficient  of  the  vapour  pressure  of  the 
liquid  in  the  free  state,  the  change  of  composition  of  the  vapour  with 
temperature  is  expressed  by  : 


V 


P,  Po 


dt 

liT- 


1  x  2 

Various  pairs  of  liquids  have  been  studied,  the  results  confirming 
qualitatively  the  theoretical  deductions.  T.  H.  P. 


The  Distillation  of  Difficult  Boiling  Substances.  Hugo 
Dubovitz  ( Seifensied .  Zeit.,  1911,  38,  529 — 530). — An  enquiry  into 
the  distillation  of  mixtures  under  varying  pressures  with  superheated 
steam ;  the  author  suggests  the  following  formula  as  a  means  of 
estimating  the  vapour  tension  of  a  contained  substance  of  high  boiling 
point :  (i/2/,2)/(i/1/>1)  =  a,  where  Mx  and  l\  are  the  molecular  weight 
and  vapour  pressure  respectively  of  the  substance  of  lower,  and  M2 
and  P2  the  corresponding  data  for  that  of  the  higher,  boiling  point. 

F.  M.  G.  M. 

Heat  of  Formation  of  Titanium  Dioxide.  William  G.  Mixter 
(Amer.  J.  Sci.,  1912,  [iv],  33,  45 — 48.  Compare  Abstr.,  1909,  ii,  644). 
— The  heat  of  formation  of  titanium  dioxide  has  been  redetermined  by 
combustion  of  the  finely  divided  metal  in  oxygen.  The  most  trust¬ 
worthy  observations  give  Ti  +  02  =  Ti02  (crystalline)  +  218'4  Cal. 
This  is  about  l’\%  higher  than  the  value  obtained  previously  by  the 
sodium  peroxide  method.  Both  values  are  in  complete  disagreement 
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■with  that  given  by  Weiss  and  Kaiser  (Abstr.,  1910,  ii,  302),  which  is 
only  97*77  cal.  H.  M.  D. 

Use  of  Dewar’s  Vessels  in  Calorimetry.  Alexis  J.  Bogorodsky 
(J.  Puss.  Phys.  Chem.  Soc.,  1911,  43,  1262 — 1268). — Dewar  flasks, 
which  have  been  used  recently  by  Mathews  and  Germann  (Abstr., 
1911,  ii,  187)  and  by  Luginin  and  Dupont  (Abstr.,  1911,  ii,  369)  as 
calorimeters,  were  employed  by  the  author  for  this  purpose  as  long  ago 
as  1901  ( Protokol  Phil.  Soc.  Kazan  Univ.,  1901,  No.  197).  The  values 
then  obtained  for  the  heats  of  solution  of  KC103  and  Na2B4O7,10H2O 
were  —  10051  (  —  10040)  and  -  26008  (  -  25859)  cals,  respectively, 
the  numbers  in  brackets  being  those  given  by  Thomsen.  The  apparatus 
used  is  described,  and  the  results  of  further  measurements  made  with 
it  given. 

For  Na2HP04,12H20  the  molecular  heat  of  solution  gave  the  values 
22836 — 22925  cals.,  the  mean  being  22880  (22830).  T.  H.  P. 

Heats  of  Solution  of  Mono-  and  Di-hydrated  Lithium 
Chlorides.  Alexis  J.  Bogorodsky  ( J .  Puss.  Phys.  Chem.  Soc.,  1911, 
43,  1268 — 1274). — The  experiments  here  described  were  carried  out 
by  means  of  the  apparatus  mentioned  in  the  preceding  abstract. 

The  mean  of  the  values  obtained  for  the  molecular  heat  of  solution 
of  LiCl,H20  at  the  mean  temperature  20*3°  is  +4121  cals.,  the  value 
of  (f>  (Thomsen),  the  change  of  the  heat  of  solution  with  temperature, 
being  29  02  cals,  per  degree.  For  LiCl,2H20,  the  mean  value  of  the 
molecular  heat  of  solution  is  +981  cals,  at  the  mean  temperature 
22*2°,  (f)  having  the  value  12*3.  From  these  results,  together  with  the 
value  8444  given  by  Thomsen  for  the  heat  of  Solution  of  LiCl  at  20*7°, 
the  following  equations  are  deduced:  LiCl  +  H20  =  LiCl, H20  +  4323 
cals.;  LiCl,H20  +  H20  =  LiCI,2H20  +  3162  cals.  On  account  of  the 
low  transition  temperature  (-15°)  of  the  trihydrate,  the  heats  of 
formation  and  solution  of  this  hydrate  were  not  investigated.  The 
existence  of  such  a  hydrate,  if  this  were  unknown,  would  be  indicated 
by  the  positive  sign  of  the  heat  of  solution  of  the  dihydrate. 

The  proposition  advanced  by  Thomsen,  to  the  effect  that  the  heat  of 
solution  of  haloid  compounds  in  water  is  negative  when  they  are 
completely  saturated  with  water  possesses  no  general  significance. 

T.  H.  P. 

A  New  Method  of  Determining  Vapour  Densities.  IX. 
Philip  Blackman  (J.  Physical  Chem.,  1911,  15,  869 — 870.  Compare 
Abstr.,  1908,  ii,  157). — The  improved  apparatus  consists  of  a  graduated 
tube  closed  by  a  ground-in  stopper  carrying  a  capillary  U-tube.  The 
tube  is  filled  with  mercury,  and,  after  the  weighed  amount  of  liquid 
has  been  introduced,  is  closed  and  inverted.  When  the  liquid  has  been 
vaporised,  its  volume  and  pressure  can  be  read  off.  R.  J.  C. 

Simple  Method  for  Vapour  Density  Determinations.  XI. 
The  Dehydration  of  Copper  Sulphate  Pentahydrate.  Philip 
Blackman  (J.  Physical  Chem.,  1911,  15,  871 — 873.  Compare  Abstr., 
1909,  ii,  643). — Experiments  made  with  the  author’s  apparatus 
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indicate  that  the  dehydration  of  copper  sulphate  takes  place  pro¬ 
gressively  as  a  function  of  temperature  and  pressure,  there  being  no 
sudden  increase  in  stability  as  each  molecule  of  water  is  removed  from 
the  hydrate.  The  dehydration  was  not  carried  as  far  as  the 
monohydrate  stage.  It.  J.  C. 


Dilatometric  Researches.  New  Form  of  Dilatometer  for 
Mixtures  of  Liquids.  FiLipro  Bottazzi  and  Giuseppe  Buglia 
(Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  623—627). — The  authors 
describe  a  dilatometer  intended  for  measuring  the  change  of  volume 
occasioned  by  the  mixing  of  two  liquids.  The  mixture  of  the  two 
liquids  is  brought  about  by  the  removal  of  the  partition  separating 
them,  the  removal  being  due  to  the  fusion  of  the  wax  which  holds  it 
in  position.  In  its  original  form,  the  apparatus  consists  of  a  stomach¬ 
shaped  glass  bulb,  which  has  two  openings  at  the  ends  of  the  upper 
surface.  To  one  of  these  a  graduated  capillary  is  fused,  whilst  the 
other  aperture  consists  of  a  wide  tubulure,  ground  on  the  inside. 
Into  the  tubulure  fits  a  glass  tube,  which  is  open  at  the  bottom  and  is 
closed  at  the  top  by  a  glass  stopper.  This  tube  serves  to  hold  one  of 
the  liquids,  whilst  the  main  bulb  contains  the  other.  In  tilling  the 
apparatus,  a  suitable  quantity  of  one  liquid  is  placed  in  the  bulb. 
The  tube  just  mentioned  is  closed  at  the  bottom  by  means  of  a  circular 
glass  plate,  attached  to  it  by  means  of  a  little  wax  of  suitable  melting 
point.  To  facilitate  the  introduction  of  the  stopper  into  this  tube, 
the  glass  plate  is  provided  with  a  small  hole,  which  is  kept  closed  with 
the  finger  during  the  filling,  and  is  finally  sealed  with  a  spot  of  wax. 
The  tube  thus  constructed  is  filled  with  the  second  liquid,  a  glass 
marble  is  introduced  into  it,  the  stopper  is  inserted,  and  the  hole  in 
the  glass  plate  sealed  as  described.  The  whole  is  then  inserted  in  the 
tubulure  of  the  bulb  as  though  it  were  a  stopper.  All  the  joints  are 
well  covered,  externally,  with  wax  of  high  melting  point,  and  the 
apparatus  is  immersed  in  a  thermostat.  When  a  sufficient  tempera¬ 
ture  is  reached,  the  glass  plate  may  be  shaken  off,  and  the  change  of 
volume  due  to  the  mixing  of  the  liquids  may  then  be  observed. 

A  simplified  form  of  the  apparatus  differs  only  in  being  cylindrical, 
and  in  having  the  graduated  capillary  attached  to  the  top  of  the  tube 
instead  of  a  stopper,  so  that  one  of  the  ground  surfaces  is  dispensed 
with.  This  form  is  recommended.  R.  Y.  S. 


Dilatometric  Researches.  II.  Preliminary  Results  Re¬ 
garding  Non-colloidal  Solutions.  Filippo  Bottazzi  and 
Giuseppe  Buglia  [Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  627 — 633. 
Compare  preceding  abstract). — The  paper  gives  the  changes  of  volume 
observed  on  mixing  solutions  of  sodium  chloride,  sodium  hydroxide, 
sulphuric  acid,  and  hydrochloric  acid  with  pure  water.  The  changes 
in  volume  were  always  the  same  for  the  same  liquids,  and  calculations 
in  the  case  of  sodium  chloride  solutions  showed  that  the  observed 
changes  agreed  with  those  calculated  from  the  specific  gravities 
before  and  after  mixing.  R.  V.  S. 


ii.  136 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Law  of  Molecular  Attraction.  Dan  Tyrer  (Phil.  Mag.,  1912, 
[vi],  23,  101  — 113.  Compare  Kleeman,  Abstr.,  1910,  ii,  22,  492, 
600,  932;  1911,  ii,  34,  97). — According  to  Kleeman,  the  magnitude 
of  the  force  of  molecular  attraction  is  dependent  on  the  distance  of 
separation  of  the  molecules  and  on  the  temperature,  but  the  author 
shows  that,  so  far  as  latent  heat  considerations  are  concerned,  it  is 
unnecessary  to  assume  that  the  law  of  attraction  includes  a  tempera¬ 
ture  function.  From  the  data  for  the  speciBc  heat  of  various 
substances  at  constant  volume,  it  is  found  that  the  specific  heat  is 
considerably  greater  in  the  liquid  state  as  compared  with  the  gaseous, 
and  from  this  the  conclusion  is  drawn,  that  the  change  of  energy 
which  accompanies  the  isothermal  expansion  of  a  liquid  is  not  entirely 
due  to  a  change  in  the  potential  energy  of  molecular  attraction,  but 
that  a  liberation  of  intra-molecular  energy  must  be  involved.  If  it  is 
assumed  that  the  law  of  attraction  can  be  represented  by  K2/Sn,  in 
which  K 2  is  constant  for  a  given  pair  of  molecules,  and  S  is  the 
distance  between  them,  then  the  author’s  reasoning  leads  to  the 
result  that  n  cannot  be  less  than  5,  and  is  probably  greater  than  7. 
It  is,  however,  impossible  to  determine  completely  the  law  of 
attraction  from  the  consideration  of  the  energy  changes  which 
accompany  the  change  of  volume  of  a  liquid  or  a  gas.  H.  M.  D. 

Internal,  Molecular,  or  Intrinsic  Pressure.  A  Survey  of 
the  Various  Expressions  Proposed  for  its  Determination 
William  C.  McC.  Lewis  (Trans.  Faraday  Soc.,  1911,  7,  94 — 115). — 
The  expressions  proposed  by  various  authors  for  the  internal  pressure 
are  reviewed,  and  the  assumptions  underlying  them  criticised.  It  is 
shown  that  all  involve  one  or  other  of  the  assumptions,  (1)  that  the 
pressure  K  is  independent  of  temperature,  (2)  that  K  may  be  repre¬ 
sented  by  a/v0 2  in  van  der  Waals’  equation,  and  that  a  is  independent 
of  temperature,  that  is,  that  K/82  is  independent  of  temperature, 
where  S  is  the  density.  Neither  of  these  assumptions  is  justifiable, 
although  the  second  is  nearly  true.  The  general  thermodynamit: 
equation  does  not  allow  K  to  be  calculated,  without  some  further 
assumption.  Assuming  that  the  fractional  change  of  K  per  degree  is 
the  same  as  that  of  the  latent  heat  per  unit  volume,  Li  per  degree, 
the  relation  is  found  :  K=Lijl  -  (7'/A1).(8ZJ/S7T),  by  the  use  of  which 
probable  values  are  obtained  for  ether,  ethyl  alcohol,  and  carbon 
disulphide.  C.  H.  D. 

Simplest  Example  of  the  Diagram  of  Hardness  [System 
KBr-KF].  Nicolai  S.  Kurnakoff  and  I.  B.  Vrshesnevsky  ( J .  Russ. 
Phys.  Chem.  Soc.,  1911,43,  1392 — 1397). — The  existence  of  eutectics 
for  the  melting  curves  of  binary  mixtures  of  the  type  MF-MX  (where 
M  =  K  or  Na,  and  X  =  Cl,  Br  or  I)  was  shown  by  the  work  of  Buff  and 
Plato  (Abstr.,  1903,  ii,  588). 

In  order  to  obtain  information  concerning  the  composition  of  the 
solid  phase  separating  on  solidification  of  mixtures  of  potassium 
bromide  and  fluoride,  the  authors  have  investigated  the  cooling  curve 
by  means  of  the  registering  pyrometer  previously  described  (Abstr., 
1905,  ii,  10).  The  melting-point  curve  consists  of  two  branches 
meeting  in  an  eutectic  point  corresponding  with  the  temperature  580° 
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and  the  composition,  40%  mol.  KF.  The  addition  of  as  little  as  3% 
of  one  salt  to  the  other  causes  a  marked  eutectic  arrest  in  the  cooling 
curve,  this  indicating  that  solid  solutions  are  either  absent  or  of  very 
low  concentration. 

In  agreement  with  this  conclusion  are  the  results  of  the  hardness 
measurements.  It  was  found  that  potassium  bromide  and  fluoride, 
like  other  halogen  salts  of  the  alkali  metals,  are  plastic  substances,  so 
that  the  measurement  of  hardness  was  carried  out  by  determining 
the  pressure  required  to  produce  flow  ;  it  has  been  shown  by  Kurna- 
koff  and  Schemtschuschny  (Abstr.,  1909,  ii,  855)  that  this  method 
gives  results  in  correspondence  with  those  yielded  by  Brinell’s  ball 
test.  Measurements  of  the  pressures  required  to  produce  flow  with 
potassium  chloride,  bromide,  iodide,  and  fluoride  give  values  diminish¬ 
ing  with  the  atomic  weight  of  the  halogen.  Similar  measurement  with 
mixtures  of  potassium  bromide  and  fluoride  give  values  lying  almost 
exactly  on  a  straight  line,  joining  those  for  the  separate  salts,  this 
curve  exhibiting  no  peculiarity  at  a  position  corresponding  with  the 
eutectic  point. 

These  results  show  that,  when  crystallised  from  the  fused  condition, 
the  system  KBr-KF  yields  only  superposed  mixtures  of  the  two  salts. 

T.  H.  P. 

Fusion  and  Pressure  of  Flow  of  Mixtures  of  Isomorphous 
Salts.  I.  B.  Vrshesnevsky  (J.  Russ.  Rhys.  Chem.  Soc.,  1911,  43, 
1364 — 1392). — The  investigations  here  described  were  made  with  the 
view  of  ascertaining  how  the  hardness  and  the  pressure  necessary 
to  produce  flow  (compare  Kurnakoff  and  Schemtschuschny,  Abstr., 
1909,  ii,  855)  with  salts  vary  with  respect  to  their  capacity  of  forming 
solid  solutions,  this  being  studied  thermally. 

The  melting-point  diagram  of  the  system  KCNS-NaCNS  consists 
of  two  branches  meeting  in  an  eutectic  point  corresponding  with  30% 
mol.  NaCNS.  An  arrest  occurs  at  143°,  owing  to  the  conversion  of 
the  a-modification  of  potassium  thiocyanate — stable  above  143° — into 
the  /3-form,  this  change  being  accompanied  by  considerable  develop¬ 
ment  of  heat  (compare  Gossner,  Zeitsch.  Kryst.  Min.,  1904,  38,  136). 
A  number  of  inferior  arrests  occur  between  10  and  40%  mol.  NaCNS, 
the  most  probable  cause  of  these  being  the  formation  of  a  new  solid 
phase,  NaCNS, 3KCNS.  Calorimetric  investigation  of  the  heat  of 
solution  of  these  fused  salts  shows  the  maximum  absorption  of  heat  to 
take  place  with  the  composition  NaCNS, 3KCNS. 

On  solidification  of  their  fused  mixtures,  potassium  and  ammonium 
thiocyanates  form  an  uninterrupted  series  of  solid  solutions.  Owing  to 
the  polymorphism  of  the  ammonium  salt,  the  cooling  curve  exhibits 
four  arrests  :  (l)  at  146°,  corresponding  with  the  conversion  of  the 
liquid  to  the  a-solid  phase;  (2)  at  120°,  indicating  the  change  of  the 
a-  into  the  (3- form  ;  (3)  at  100°,  an  eutectic  point,  and  (4)  at  90°,  this 
being  accompanied  by  a  marked  heat-effect  and  corresponding  with  the 
transformation  of  the  f3-  into  the  y-modification  (compare  Gossner, 
loc.  cit.).  At  high  temperatures,  these  potassium  and  ammonium  salts 
give  a  continuous  series  of  isomorphous  mixtures.  In  order  to  explain 
the  origin  of  the  two  middle  arrests,  the  cooling  curves  of  mixtures  of 
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ammonium  thiocyanate  with  the  isomeric  thiocarbamide  were  investi¬ 
gated.  The  cooling  curve  of  thiocarbamide  also  exhibits  an  arrest  at 
100°,  this  being  similar  in  character  to  that  occurring  at  the  same 
temperature  with  mixtures  of  potassium  and  ammonium  thiocyanates. 
The  melting  point  diagram  of  ammonium  thiocyanate  and  thio¬ 
carbamide  is  characterised  by  a  eutectic  point  at  100°  and  by  two  other 
arrests  at  120°  and  90°,  so  that  the  salt  undoubtedly  exists  in  the 
three  modifications  referred  to  above. 

Potassium  and  rubidium  thiocyanates  form  an  uninterrupted  series 
of  solid  solutions,  the  system  showing  a  minimum  freezing  point  and 
being  of  Roozeboom’s  third  type  (Abstr.,  1900,  ii,  132). 

The  system  KC1-KI,  on  passing  from  the  fused  to  the  solid 
condition,  gives  a  continuous  series  of  isomorphous  mixtures,  this 
being  confirmed  by  calorimetric  investigation.  At  the  concentrations 
10  and  70%  mol.  of  the  iodide,  the  cooling  curve  shows  arrests 
indicating  the  breaking-down  of  the  solid  solutions,  the  curves 
characterising  this  process  having  the  nature  of  waves. 

The  systems  KCl-KBr  and  KBr-Kl  give  continuous  melting- 
point  curves  each  exhibiting  a  minimum,  which  lies  at  716°  (60%  mol. 
KBr)  and  589°  (50%  mol.  KI)  respectively.  In  either  case,  the  cooling 
curve  shows  only  an  arrest  corresponding  with  the  conversion  of  the 
liquid  into  the  solid  phase;  hence  when  the  fused  mixtures  are  cooled, 
even  to  low  temperatures,  no  decomposition  of  the  solid  solutions 
occurs.  Calorimetric  measurements  show,  however,  that  such 
decomposition  does  take  place  with  lapse  of  time. 

It  is  found  that  the  pressure  necessary  to  produce  flow  in  the  pure 
potassium  halogen  salts  varies  considerably  with  the  rate  at  which 
they  have  been  cooled.  The  rapid  cooling  referred  to  in  the  following 
table  was  effected  by  pouring  the  fused  salt  into  a  cold  platinum  dish 
and  medium  cooling  by  means  of  a  platinum  dish  previously  heated  ; 
for  slow  cooling,  the  platinum  crucible  containing  the  substance 
is  placed  in  a  wider  clay  crucible  situate  in  a  Fletcher  furnace 
surrounded  by  asbestos  cloth.  The  pressures  are  given  in  kilo.-, 
per  sq.  mm.  : 


Rapid 

Medium 

Slow 

cooling. 

cooling.  c 

;ooling. 

Pv 

P*- 

P,- 

Py-Pv 

KC1 . 

28 

35 

50-5 

1-8 

KBr . 

36 

38 

40-5 

1-13 

KI  . 

20-5 

24 

31 '0 

1-5 

With  fused 

mixtures  of 

salts,  the  effect  of 

variation  of  the  rate  of 

cooling  is  more 

complex ;  with  KC1-KI,  for 

example, 

this  effect  is 

opposite  in  direction  to  that  obtained  with  the  pure  salts.  In  the 
following  experiments,  “rapid  ”  cooling  was  always  employed. 

The  maximum  pressure  required  to  cause  flow  corresponds,  in  the 
case  of  KCl-KBr,  with  40%  mol.  KBr,  and,  in  that  of  KBr-KI,  with 
60%  mol.  KBr.  In  both  systems,  this  pressure  is  more  than  double 
that  required  by  the  constituent  salt  which  flows  the  less  readily. 
After  the  cooled  masses  have  been  kept  at  the  ordinary  temperature 
for  five  weeks,  the  pressures  required  are  considerably  less  than  the 
original  ones.  It  is  hence  evident  that,  as  the  process  of  decomposi- 


GENERAL  AND  PHYSICAL  CHEMISTRY 


ii.  139 


tion  of  the  solid  solutions  approaches  its  final  state,  the  curve  of 
pressures  approaches  the  straight  line  joining  the  pressures  for  the 
two  constituent  salts. 

With  KC1-K1,  the  pressure  of  flow  curve  shows  two  maxima  and  a 
minimum.  The  st  ibility  and  slight  amount  of  decomposition  of  the 
solid  solutions  of  low  concentrations  condition  a  very  rapid  rise  in  the 
pressure  in  passing  from  0  to  10%  mol.  KI  and  from  100  to  90%  mol. 
KI.  When  the  concentration  of  the  solid  solutions  is  increased,  con¬ 
tinuous  decomposition  of  these  solutions  occurs  until  a  state  of 
mechanical  mixture  is  approached,  this  corresponding  with  a  rapid  fall 
in  the  pressure  of  flow.  It  is  remarkable  that  the  minimum  pressure, 
which  corresponds  with  about  50%  mol.,  is  lower  than  the  pressure  for 
either  of  the  two  salts. 

With  KCNS-NH4CNS,  the  pressure  of  flow  curve  consists  of  two 
branches  :  (1)  that  from  0  to  20%  mol.  KCNS,  being  almost  a  straight 
line,  which  corresponds  with  mechanical  mixtures  of  y-NH4CNS  with 
a  definite  concentration  of  the  /3-solid  solution  (20%  mol.  KCNS) ;  (2) 
that  from  20  to  100%  mol.  KCNS,  showing  a  maximum  at  about  70% 
mol.  KCNS  and  corresponding  with  solid  solutions  of  the  /3-modifications 
of  the  two  components. 

With  KCNS-RbCNS,  the  curve  shows  a  maximum  at  20%  mol. 
KCNS,  which  greatly  exceeds  the  pressure  for  either  component. 

Owing  to  the  occurrence  of  the  new  solid  phase  mentioned  above,  the 
pressure  diagram  of  the  system  KCNS-NaCNS  is  complicated  by  the 
presence  of  a  maximum  at  20%  mol.  NaCNS.  Further  increase  of  the 
latter  results  in  the  fall  of  the  pressure  to  a  minimum  (intermediate 
to  the  values  for  the  separate  constituents)  at  40%  mol.  NaCNS. 

T.  H.  P. 

Chief  Law  of  Adsorption  Phenomena.  Svante  Arrhenius 
( Medd .  K.  Vetensk.  Nobelinst.,  1911,  2,  No.  7,  1 — 44). — The  recent  work 
of  Homfray  (Abstr.,  1910,  ii,  771,  1041)  and  Titoff  {ibid.,  ii,  1041)  on 
the  adsorption  of  gases  by  charcoal,  and  that  of  G.  C.  Schmidt  {ibid.,  ii, 
1041)  on  the  adsorption  of  acetic  acid  from  its  aqueous  solutions  by 
charcoal,  indicates  that  the  ordinary  exponential  formula,  a  —  kcn, 
cannot  be  valid  between  wide  limits.  The  formula  is  devoid  of 
theoretical  foundation,  and  should  be  regarded,  at  most,  as  an  empirical 
formula,  the  applicability  of  which  is  limited  to  a  comparatively  narrow 
range  of  concentrations.  By  taking  into  account  the  fact  that  the 
quantity  of  adsorbed  substance  reaches  a  maximum  value,  the  adsorp¬ 
tion  is  supposed  to  be  determined  by  the  equation,  k.dx/dc  =  (s  -  x)/x, 
which,  on  integration,  gives  log10  8/{s-x)  -  0-4343 .x/s=  1  jk.c,  where  x 
represents  the  quantity  of  adsorbed  substance  per  gram  of  charcoal, 
s  the  maximum  value  of  x,  c  the  pressure  of  the  gas  or  the  osmotic 
pressure  of  the  dissolved  substance,  and  k  a  constant.  For  a  given 
kind  of  charcoal,  the  values  of  s  (expressed  in  gram-molecules)  are  of 
the  same  order  of  magnitude  for  different  substances. 

It  is  shown  that  the  above  formula  affords  a  satisfactory  representa¬ 
tion  of  the  adsorption  of  gases  and  of  acetic  acid  by  charcoal  within 
wide  limits  of  concentration.  At  high  temperatures  and  small  con¬ 
centrations,  deviations  are  found  between  the  calculated  and  observed 
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results,  which  are  ascribed  to  the  variation  in  the  heat  of  adsorption 
with  the  quantity  of  substance  adsorbed. 

From  the  fact  that  the  adsorption  of  a  gas  increases  with  increase 
in  the  attraction  between  the  gas  molecules,  the  author  infers  that  the 
phenomenon  of  adsorption  is  essentially  determined  by  the  attractive 
forces  between  the  molecules  of  the  adsorbed  substance.  In  support 
of  this  view  it  is  shown  that  the  changes  in  volume  which  occur  when 
a  liquid  is  compressed  can  be  represented  by  the  above  adsorption 
formula.  In  this  case,  x  represents  the  density  of  the  liquid,  c  the 
pressure  (internal  plus  external),  and  s  the  maximum  density.  By 
reference  to  the  compressibility  data  for  ethyl  ether  and  ethyl  alcohol, 
it  is  shown  that  experimental  observations  can  be  adequately 
represented  by  this  formula. 

In  comparison  with  the  exponential  formula  which  contains  two 
arbitrary  constants,  the  author  points  out  that  this  formula  contains 
only  one,  for  the  quantity  s  is  in  every  case  directly  determinable 
from  experimental  observations.  H.  M.  D. 

Absorption  of  Gases  by  Porous  Materials.  Jacques  Duclaux 
(Gompt.  rend.,  1911,  153,  1217 — 1220.  Compare  Abstr.,  1911,  ii, 
479). — An  attempt  to  calculate  the  absorption  coefficient  of  carbon  for 
carbon  dioxide  on  the  basis  of  the  hypothesis  put  forward  in  an  earlier 
communication.  Comparison  of  the  result  with  the  known  value 
suggests  that  local  differences  in  temperature  have  a  greater  effect  ou 
absorption  than  local  differences  in  pressure  within  the  minute  cavities 
of  which  the  porous  material  is  composed.  W.  O.  W. 

Adsorption  in  Solution.  II.  Dualistic  Nature  of  Adsorp¬ 
tion  Phenomena.  Geokg  von  Georgievics  ( Monatsh 1911,  32, 
1075 — 1087.  Compare  Georgievics  and  Poliak,  Abstr.,  1911,  ii,  1070). 
— The  adsorption  of  acids  from  solution  by  wool  also  includes  the  dis¬ 
solution  of  acid  in  the  wool  analogous  to  that  shown  in  the  adsorption 
of  gases  by  charcoal.  Once  equilibrium  between  acid  and  wool  is 
attained,  there  is  no  slow  further  retention  of  acid. 

The  velocity  with  which  equilibrium  is  attained  depends,  not  only  on 
the  nature  of  the  adsorbed  and  adsorbing  substances,  but  also  on  the 
concentration  of  the  solutions  employed.  Until  a  concentration  of 
roughly  0*05  gram  of  acid  per  250  c.c.,  hydrochloric  and  sulphuric  acids 
are  dissolved  by  wool ;  in  more  concentrated  solutions  the  phenomenon 
is  one  of  adsorption,  it  being  impossible  to  say  whether  there  is  any 
diffusion  into  the  interior  of  the  thread.  Sulphuric  acid  is  somewhat 
more  easily  soluble  in  wool  than  hydrochloric  acid,  the  ratio  being 
approximately  9  : 7.  The  statement  previously  made  that  sulphuric 
acid  is  adsorbed  more  than  hydrochloric  acid  in  dilute  solution  and 
less  in  concentrated  solution  is  now  explained  as  owing  to  the  excess 
of  solubility  of  the  sulphuric  acid  :  actually  hydrochloric  acid  is  the 
more  adsorbed. 

The  speed  with  which  a  substance  is  adsorbed  is  no  criterion  of 
adsorption,  as  it  is  shown  that  from  concentrated  solutions  very  rapid 
diffusion  into  the  inside  of  the  solid  material  takes  place. 

The  facts  mentioned  afford  an  explanation  of  some  anomalies  in  the 
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results  obtained  on  dyeing  silk  with  picric  acid  (Georgievics,  Abstr., 
1911,  i,  537).  In  dilute  solutions  containing  O'Ol  gram  of  picric  acid 
per  100  c.c.  and  less,  the  retention  of  picric  acid  is  due  to  solution  ; 
in  more  concentrated  solutions  of  picric  acid,  the  retention  is  due  to 
adsorption.  In  concentrations  of  0‘01  to  0’02  gram  per  100  c.c., 
there  is  a  rapid  increase  of  the  retention  of  acid  which  is  regarded  as 
due  to  chemical  processes.  Picric  acid  and  silk  afford  a  case  of 
retention  due  to  solution,  chemical  action,  and  adsorption  in  turn. 

Similarly,  solution  of  the  dye  in  the  fabric  takes  place  in  the  case  of 
dyeing  in  dilute  solution  ;  there  is  some  chemical  action  between  dye 
and  fabric,  but  in  stronger  dye  solutions  the  retention  is  chiefly  caused 
by  adsorption.  E.  F.  A. 

The  Nature  of  Solvates  and  the  Relationships  between 
Adsorption  and  Dissociation.  Kurt  Gebhaed  ( Zeitsch .  Chem. 
Ind.  Kolloide,  1911,  9,  263 — 265.  Compare  Ostwald,  Abstr.,  191 1,  ii, 
1068). — The  relationships  between  adsorption  compounds  and  solvates 
are  discussed  from  the  point  of  view  of  a  theory  of  partial  valencies, 
with  special  reference  to  the  explanation  of  the  formation  of  complex 
compounds  between  dyes  and  fibres.  H.  M.  E>. 

Mechanism  of  Osmosis.  Eugene  Fouard  ( Compt .  rend.,  1911, 
153,  1152—1155.  Compare  Girard,  Abstr.,  1909,  ii,  537  ;  1911, 
ii,  861). — A  polemical  paper  against  Girard  and  Henri,  drawing 
attention  to  the  importance  of  absorption  by  the  membrane  in  the 
mechanism  of  osmosis.  Osmotic  pressure  can  only  be  measured  when 
this  absorption  is  complete,  and  when  equilibrium  has  been  established, 
the  osmotic  effect  is  independent  of  the  nature  of  the  membrane. 
Objection  is  raised  against  De  Vries’  definition  of  isotonic  solutions, 
on  the  ground  that  the  protoplasm  of  a  vegetable  cell  maintaining 
constant  volume  in  a  solution,  is  in  osmotic  equilibrium,  not  with 
the  external  solution,  but  with  a  liquid  between  the  two  cell 
membranes,  this  liquid  differing  in  composition  from  the  first  owing 
to  the  absorption  of  dissolved  substance  by  the  exterior  envelope. 

w.  o.  w. 

Behaviour  of  Edges  and  Corners  in  Certain  Diffusion 
Experiments.  Raphael  E.  Liesegang  ( Zeitsch .  Chem.  Ind.  Kolloide, 
1911,  9,  296 — 298). — If  irregularly  shaped  pieces  of  jelly,  obtained  by 
the  solidification  of  a  10%  solution  of  gelatin  containing  a  small 
quantity  of  silver  nitrate,  are  placed  in  a  saturated  solution  of 
potassium  dichromate,  it  is  found  that  silver  chromate  is  preferentially 
formed  on  those  parts  of  the  surface  which  are  approximately  plane. 
The  portions  of  the  surface  in  the  neighbourhood  of  hollows  and  pro¬ 
tuberances  are  unaffected  by  the  surrounding  reagent.  The  importance 
of  this  observation  in  connexion  with  certain  processes  employed  by 
histologists  is  referred  to.  H.  M.  D. 

Diffusion  of  Oxygen  and  Carbon  Dioxide  in  Water.  Tor 
Carlson  ( Medd .  K.  Vetensk.  Nobelinst.,  1911,  2,  No.  6,  1 — 8). — The 
coefficients  of  diffusion  of  carbon  dioxide  and  oxygen  in  water  at  lS^0 
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have  been  found  to  be  l-479  and  1‘720  respectively.  These  values, 
when  corrected  for  difference  in  temperature,  are  in  fairly  good  agree¬ 
ment  with  the  coefficients  determined  at  16°  by  Stefan  and  Hiifner. 
The  ratio  of  the  coefficients  is  1*166,  which  approximates  closely  to  that 
calculated  from  measurements  of  the  rates  of  dissolution  of  the  gases. 
The  rates  of  diffusion  are  very  nearly  in  the  inverse  ratio  of  the  square 
roots  of  the  densities,  which  requires  1173  instead  of  the  observed 
ratio  of  1  *166.  H.  M.  D. 

Velocity  of  Diffusion  and  Size  of  the  Particles  in  Disperse 
Systems.  II.  The  Svedbekg  (Arkiv.  Kem.  Min.  Geol .,  1911,  4,  No. 
12,  1 — 7). — The  author  has  carried  out  further  experiments  to  decide 
between  the  Sutherland-Einstein  and  the  Smoluchowski  formulas  for 
the  rate  of  diffusion  of  a  particle,  using  a  colloidal  gold  solution  for 
the  purposes  of  experiment.  The  velocity  of  diffusion  of  the  gold 
particles  was  measured  by  means  of  the  apparatus  used  by  Svedberg 
and  Andreen-Svedberg  (Abstr.,  1911,  ii,  375),  the  concentrations  being 
determined  by  measuring  the  extinction-coefficients  of  the  solutions. 
From  the  velocities  of  diffusion  so  determined,  the  radii  of  the  diffusing 
particles  were  then  calculated  by  means  of  the  above-mentioned 
formulae,  and  found  to  be  1  *25/x/a  and  2'97 /ifi  respectively.  The  size  of 
the  particles  was  then  determined  by  Zsigmondy’s  “  nucleus  method  ” 
(Keimmethode),  and  found  to  be  1*33 /qu.,  which  agrees  with  the  first  of 
the  above  two  values.  The  Sutherland-Einstein  formula  may,  there¬ 
fore,  be  taken  as  the  correct  one.  T.  S.  P. 

The  Alleged  Colour  of  the  Ions.  Gaetano  Magnanini  ( Gazzetta , 
1911,  41,  ii,  425 — 429). — The  author  re-asserts  his  views  on  this 
subject  (see  Abstr.,  1893,  ii,  570  ;  1894,  ii,  226;  1897,  ii,  14). 

E.  V.  S. 

Systematics  of  the  Aggregated  States  of  Matter.  P.  P.  von 
Weimarn  ( J .  Russ.  Rhys.  Cham.  Soc.,  1911,  43,  1477 — 1502). — 
Principally  a  discussion  of  the  author’s  orientation  or  vectorial  theory 
of  matter  (compare  Abstr.,  1910,  ii,  1048,  and  elsewhere). 

T.  H.  P. 

The  Dependence  of  the  Brown-Zsigmondy  Movement  on 
Temperature.  M.  Sedihg  ( Zeitsch .  anorg.  Chem.,  1912,  73, 

360 — 384) — If  the  molecular  explanation  of  the  Brownian  movement 
is  correct,  the  displacements  should  be  proportional  to  the  square-root 
of  the  absolute  temperature,  and  inversely  proportional  to  the  square- 
root  of  the  internal  friction  of  the  liquid  used  (Einstein,  Ann.  Fhysik, 
1905,  [iv],  17,  549).  The  values  hitherto  obtained  from  visual 
observation  differ  widely  from  theory,  owing  to  errors  of  measure¬ 
ment  and  to  the  relatively  long  time  of  observation,  which  allows 
currents  in  the  liquid  to  form.  An  arrangement  for  preparing 
kinematographic  records  at  a  magnification  of  3000  is  described,  but 
quantitative  measurements  have  not  been  made  satisfactorily. 

The  best  results  are  obtained  by  using  an  ultra-microscope  in  which 
the  rays  are  focussed  in  the  object  by  an  oblique,  concave  mirror,  and 
are  prevented  from  reaching  the  eye-piece  by  a  small,  lateral  stop. 
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Two  successive  short  exposures  are  made  by  means  of  a  special 
shutter,  and  the  distance  separating  pairs  of  images  is  measured.  The 
stage  is  electrically  heated  to  a  constant  temperature,  which  is 
measured  by  a  thermo-couple,  placed  in  a  layer  of  paraffin  immediately 
below  the  thin  glass  carrying  the  liquid  under  examination.  The 
suspensions  used  are  cinnabar  and  freshly-prepared  lamp  black,  both  of 
which  give  good  contrasts  and  aie  uniform  in  size. 

As  the  displacements  thus  observed  are  only  projections  of  the 
actual  displacements  on  a  horizontal  plane,  the  absolute  values  are 
only  found  with  difficulty,  but  relative  values  for  a  range  of  tem¬ 
perature  from  5 '5°  to  90°  are  obtained,  and  show  divergences  which 
do  not  differ  from  those  calculated  by  Einstein's  formula  by  more  than 
6%,  being  always  too  high,  probably  owing  to  absorption  of  heat 
from  the  source  of  light  during  the  short  exposure.  0.  H.  D. 

The  Brownian  Movement  of  Particles  in  Colloidal  Solu¬ 
tions.  III.  The  Svedberg  and  Katsuji  Inouye  ( Arkiv .  Kem.  Mm. 
Geol.,  1911,  4,  No.  19,  1 — 20). — The  method  of  measuring  the 

Brownian  motion  of  colloidal  particles,  referred  to  in  a  previous 
paper  (compare  Abstr.,  1910,  ii,  772,  1047),  is  now  described  in  detail. 
It  consists  in  tracing  the  movements  of  individual  particles  over  a 
considerable  period  of  time  (five  to  twenty  seconds),  and  registering 
the  positions  occupied  at  successive  times  during  such  periods  on  a 
moving  photographic  plate.  From  the  records  obtained  for  a  number 
of  particles,  the  displacements  which  occur  as  the  result  of  the 
Brownian  motion  can  be  calculated.  Experiments  made  with  gold 
hydrosols,  prepared  by  direct  reduction  of  gold  chloride  solutions 
with  hydrazine,  show  that  the  movements  are  in  agreement  with 
Einstein’s  molecular  kinetic  formula.  For  Avogadro’s  constant,  the 
data  obtained  with  such  hydrosols,  consisting  of  small  sized  particles, 
give  the  value  6‘2  x  1023.  H.  M.  D. 

Determination  of  the  Dimensional  Distribution  of  the 
Colloidal  Particles  in  a  Disperse  System.  The  Svedberg  and 
Knud  Estrup  ,  (Zeitsch.  Chem.  Ind.  Kolloide,  1911,  9,  259 — 261). — 
The  degree  of  uniformity  in  the  size  of  the  colloidal  particles  in 
various  dispersoid  systems  has  been  investigated  by  microscopic 
observations  of  the  changes  which  occur  in  the  spacial  distribution  of 
the  particles  when  these  are  allowed  to  fall  under  the  influence  of 
gravity.  Experiments  were  made  with  aqueous  suspensions  of  mercury 
and  gamboge,  with  the  milk  juice  of  Chelidonium  laciniatum, 
cow’s  milk,  cream  from  cow’s  milk,  and  cocoanut  milk.  Curves  are 
plotted  which  show  the  numerical  distribution  of  the  particles  accord¬ 
ing  to  their  dimensions.  In  this  way  curves  are  obtained  which 
are  more  or  less  symmetrical  and  convex  to  the  dimensional  axis, 
and  the  closeness  with  which  the  symmetrical  branches  of  the  curve 
approximate  affords  a  measure  of  the  degree  of  uniformity  of  the  size 
of  the  particles.  H.  M.  D. 

Coagulation  of  Prussian-Blue.  Nicola  Pappada  (Gazzetta, 
1911,  41,  ii,  454 — 460.  Compare  Pappadit  and  Sadowski,  Abstr., 
1910,  ii,  593). — Ferric  ferrocyanide  differs  from  silicic  acid  in  that 
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its  coagulation  is  instantaneous,  so  that  the  effect  of  different 
coagulating  agents  has  to  be  measured  by  comparing  the  minimum 
quantities  of  them  required  to  produce  coagulation.  The  results 
obtained  are  identical  with  those  for  silicic  acid.  Undissociated 
organic  substances  do  not  cause  coagulation.  Coagulation  is  produced 
by  electrolytes,  and  the  colloid  has  a  negative  charge.  The  coagulat¬ 
ing  action  of  the  salts  of  univalent  cations  increases  with  increase  in 
the  atomic  weight  of  the  cation,  whilst  a  comparison  of  univalent, 
bivalent,  and  tervalent  cations  shows  that  the  coagulating  power 
increases  with  the  electrical  charge  of  the  cation.  R.  V.  S. 

Stability  of  Emulsions  of  Water  in  Hydrocarbon  Oils. 
Erich  Groschuff  ( Zeitsch .  Chem.  Ind.  Kolloide,  1911,9,  257 — 259). — 
Observations  relative  to  the  stability  of  emulsions  of  water  in  benzene, 
petroleum  (D  0-792),  machine  oil  (D  0  864),  and  paraffin  oil  (D  0‘882) 
have  shown  that  the  stability  is  not  determined  by  the  difference  in 
density  between  the  disperse  phase  and  the  dispersive  medium,  or  by 
the  solubility  of  water  in  the  hydrocarbon.  It  is  more  probable  that 
the  stability  is  to  a  large  extent  dependent  on  the  surface  tension  at 
the  surface  of  separation  of  the  two  phases,  increasing  as  the  surface 
tension  diminishes.  The  water  emulsions  examined  increase  in 
stability  in  the  order  :  benzene,  petroleum,  paraffin  oil,  machine  oil, 
and  the  pronounced  difference  in  the  stability  of  the  two  last  emulsions 
is  attributed  to  the  presence  of  colloidal  impurities  in  the  machine  oil. 

H.  M.  D. 

Plant  Colloids.  I.  The  Solution  Swelling  of  Starch  in 
Presence  of  Crystalloids.  Max  Samec  (Roll.  Chem.  Beihefte,  1911, 
3,  123 — 160). — Measurements  have  been  made  of  the  temperatures  at 
which  starch  granules  lose  their  characteristic  form  by  a  process  of 
swelling,  in  which  highly  viscous  globules  of  a  starch  solution  are 
formed,  when  the  starch  is  heated  in  contact  with  water  or  aqueous 
solutions.  An  optical  method  is  described,  by  means  of  which  the 
accompanying  change  in  the  transparency  and  refractive  index  of  the 
granules  can  be  employed  for  the  accurate  determination  of  this 
temperature.  For  a  given  solution,  the  separate  observations  agree 
to  about  0’2 — -0‘4°.  In  all  experiments  the  same  sample  of  starch  was 
used,  the  swelling  solution  temperature  of  this  being  5 9 '7°. 

This  temperature  is  altered  in  presence  of  salts,  acids,  bases,  and 
non-electrolytes,  and  the  effect  of  these  different  substances  is 
qualitatively  the  same  as  in  the  case  of  the  swelling  of  gelatin. 
Whether  the  temperature  is  raised  or  lowered  is  essentially  deter¬ 
mined  in  the  case  of  salts  by  the  anion,  the  cation  having  a  much 
smaller  influence.  At  low  concentrations,  bases  exhibit  the  largest 
effect  in  lowering  the  swelling  temperature,  and  in  accordance  with  this 
it  is  found  that  salts  formed  by  a  strong  base  and  a  weak  acid  have  in 
general  a  depressant  effect  at  moderate  concentrations.  In  certain 
cases,  such  as  chloral  hydrate  and  carbamide,  the  influence  of 
non-electrolytes  on  the  swelling  temperature  is  very  considerable. 

H.  M.  D. 
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The  Ultramicroscopic  Structure  of  Jellies.  Wilhelm  Bach- 
mann  ( Zeitsch .  anorg.  Chem.,  1911,  73,  125 — 172). — The  internal 
structure  of  organic  jellies  may  be  studied  by  means  of  the  cardioid 
condenser,  whilst  the  finer  structure  of  silicic  acid  gels  requires  the 
ultramicroscope. 

The  process  of  gel-formation  is  the  same  in  gelatin,  agar-agar,  and 
silicic  acid  gels.  The  amplitude  of  the  movements  of  the  ultramicro¬ 
scopic  particles  diminishes,  and  the  size  of  the  particles  increases 
during  the  ageing  of  the  gel.  The  process  resembles  that  of  the 
separation  of  two  liquid  phases  from  a  solution  (Lepkowski,  Abstr., 
1911,  ii,  95).  Solutions  containing  less  than  1%  of  gelatin,  which  do  not 
set  on  cooling, show  a  gradual  formationof  separate  flocculent particles  or 
aggregates  of  submicrons.  With  increasing  concentration,  the  structure 
becomes  less  distinct,  and  at  last  ultramicroscopieally  homogeneous, 
owing  to  the  closeness  of  packing  of  the  “  jelly-elements.”  There  is 
no  evidence  of  a  honeycomb  or  foam  structure,  and  these  structures, 
where  previously  observed,  are  due  to  diffraction  effects  in  the  micro¬ 
scope,  and  are  much  coarser  than  the  submicronic  structure.  After 
treating  with  alcohol  or  chromic  acid,  a  new,  coarser  structure  is 
obtained,  due  to  the  formation  of  capillary  cracks  following  on  partial 
coagulation. 

The  clearest  colloidal  silica  is  obtained  by  dialysis  with  a  collodion 
membrane.  The  mass,  dried  over  sulphuric  acid,  polarises  light  when 
viewed  in  the  ultramicroscope,  indicating  a  very  minute  heterogeneity. 
The  changes  observed  during  the  passage  through  the  opaque  stage, 
after  immersion  in  benzene,  correspond  with  those  described  by 
Zsigmondy  (Abstr.,  1911,  ii,  880).  C.  H.  D. 

Application  of  the  Kinetic  Theory  of  Gases  to  Chemical 
Problems.  Otto  Sackur  ( Ann .  Physik,  1911,  [iv],  36,  958 — 980). — 
A  theoretical  paper  in  which  the  relationship  betweeu  the  entropy  of  a 
system  in  a  given  condition  and  the  “  probability  ”  of  this  condition  is 
applied  to  the  consideration  of  irreversible  chemical  changes.  This 
leads  to  the  conclusion  that  molecules  of  different  substances,  which 
are  contained  in  an  adiabatically  closed  space,  will  only  react  together 
if  the  reaction  leads  to  an  increase  in  the  “probability"  of  the  system. 
The  condition  of  equilibrium  is  characterised  by  a  maximum  value  of 
the  “probability."  H.  M.  D. 

Equilibrium  in  the  Adsorption  by  Graham’s  Ferric  Oxide 
Hydrosol.  P.  Maffia  (Roll.  Chem.  Beihefte,  1911,  3,  85 — 122)  — 
The  relationship  between  the  quantity  of  chloride  adsorbed  by  colloidal 
ferric  hydroxide,  prepared  by  Graham's  method,  and  the  chloride  con¬ 
centration  of  the  aqueous  solution  in  equilibrium  with  it  has  been 
investigated  by  two  series  of  experiments,  in  one  of  which  the  colloidal 
solution  was  filtered  through  a  membrane  of  collodion,  and  in  the  other 
was  subjected  to  dialysis.  The  results  obtained  by  each  method 
indicate  that  the  adsorbed  chloride  varies  with  the  chloride  concentra¬ 
tion  of  the  dispersive  medium  in  accordance  with  the  requirements  of 
the  exponential  equation  jc/w  =  H.  M.  D. 
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Reduction  of  Mercuric  Chloride  by  Phosphorous  Acid  and 
the  Law  of  Mass  Action.  James  B.  Garner  (Amer.  Chem.  J.,  1911. 
46,  648). — Garner,  Foglesong,  and  Wilson’s  interpretation  of  the  data 
obtained  in  their  study  of  the  reduction  of  mercurous  chloride  by 
phosphorous  acid  (Abstr.,  1911,  ii,  972)  was  erroneous.  New  calcula¬ 
tions  are  being  made,  and  will  be  presented  in  a  subsequent 
communication.  E.  G. 

A  Special  Case  of  Heterogeneous  Equilibrium.  P.  P. 
Fedoteeff  ( Zeitsch .  anorg.  Chem.,  1911,  73,  173 — 199). — Following 
on  the  study  of  the  cuprous  iodide  equilibrium  (Abstr.,  1911,  ii,  42), 
the  equilibrium  Cu(N03)2  +  Pbl2  ^  Pb(N03)2  +  Cul  + 1  has  been 
investigated.  Neither  cuprous  iodide  nor  iodine  reacts  with  lead 
nitrate,  but  a  mixture  of  the  two  readily  forms  lead  iodide. 

The  solubility  of  lead  iodide  in  pure  water  at  20°  is  0‘015  mol.  per 
litre,  and  this  is  increased  to  0‘216  in  a  saturated  solution  of  iodine, 
owing  to  the  formation  of  the  tetraiodide.  In  a  solution  saturated 
with  copper  and  lead  nitrates,  the  concentration  of  copper  nitrate  is 
almost  the  same  as  in  pure  water,  but  that  of  the  lead  nitrate  is 
reduced  from  P523  to  0'052  mol.  per  litre. 

When  Cu(N03)2,6H20  and  Cul  are  both  present  in  the  solid  phase, 
an  irreversible  reaction  sets  in,  with  the  formation  of  oxides  of 
nitrogen  and  a  basic  salt.  The  system  with  solid  phase 
Pb(N03)2,PbI2,CuI,I 

is  realisable. 

The  value  of  K  —  i£Cu/2Pb  is  not  constant,  but  varies  with  the  total 
concentration  2(N03)2,  increasing  with  the  dilution. 

The  equilibrium  has  also  been  studied  electrolytically  by  means  of 
the  cell  Pt  |  solid  PbI2,I  |  Pb(N03)2  solution  |  KN03  solution  | 
Cu(N03)2  solution  |  solid  Cul, I  j  Pt,  the  solutions  used  being,  in 
different  experiments,  3A/2,  A/1,  and  A/2  as  regards  S(N03)2.  The 
observed  E.M.F.  is  in  good  agreement  with  the  calculated.  The 
results  are  applied  to  the  theory  of  fractional  precipitation,  as  in  the 
addition  of  a  soluble  iodide  to  a  mixture  of  lead  and  copper  nitrates. 

C.  H.  D. 

Colorimetric  Investigation  of  Neutral  Salt  Action.  Bohdan 
VON  Szyszkowski  ( Zeitsch .  physikal.  Chem.,  1912,  78,  426 — 489. 
Compare  Abstr.,  1908,  ii,  761). — The  measurements  were  not  made 
in  a  colorimeter,  but  with  two  glass  cylinders,  which  for  comparison 
were  held  in  the  hands  and  examined  with  a  background  of  white 
paper  some  cms.  away.  Methyl-oraDge  was  exclusively  used  as 
indicator. 

When  solutions  of  acetic  acid  and  of  hydrochloric  acid  are  compared, 
the  former  acid  gives  the  deeper  tint  with  methyl-orange  up  to  a 
H'  ion  concentration  of  1  x  10-3  mols.  per  litre,  but  with  higher 
concentrations  hydrochloric  acid  gives  the  deeper  colour.  The  tints 
produced  by  the  two  acids  are  not  quite  identical. 

Neutral  salts  enter  into  reaction  with  methyl-orange,  and  render  it 
more  sensitive  to  H‘  ions.  This  effect  is  mainly  due  to  increased 
dissociation  of  the  indicator  as  an  acid,  and  partly  to  the  formation 
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of  complex  compounds  with  the  salts.  That  the  latter  is  not  the  sole 
factor  is  shown  by  the  observation  that  sodium  chloride  is  much  more 
effective  than  potassium  chloride  in  intensifying  the  colour.  The 
interpretation  of  the  results  is  complicated  by  the  fact  that 
methyl-orange  is  an  amphoteric  electrolyte. 

The  effect  of  salts  in  deepening  the  colour  of  solutions  containing 
acetic  acid  and  methyl-orange  is  due  partly  to  an  increase  in  the 
dissociation  of  the  acid  and  partly  to  increased  sensitiveness  of  methyl- 
orange.  The  “  neutral  salt  action  ”  of  sodium  salts  is  greater  than 
that  of  potassium  salts,  and  that  of  bromides  greater  than  that  of 
chlorides.  Non -electrolytes  are  practically  without  influence  on  the 
sensitiveness  of  methyl-orange.  An  estimate  of  the  influence  of 
potassium  and  sodium  chlorides  on  the  degree  of  dissociation  of 
hydrochloric  acid  is  given,  but  the  results  are  only  approximate. 

Aqueous  solutions  of  methyl-orange  alter  slowly  in  sensitiveness  for 
some  hours  after  preparation,  but  then  remain  constant  for  weeks. 
Solutions  of  methyl-orange  containing  acids  and  salts  slowly  undergo 
an  irreversible  chemical  change,  whereby  the  colour  becomes  much 
paler.  G.  S. 

Hydrolysis  of  Esters  of  Substituted  Fatty  Acids.  William  A. 
Drushel  ( Amer .  J.  Sci.,  1912,  [iv],  33,  27 — ’SI). — From  measurements 
of  the  rate  of  hydrolysis  of  ethyl  acetate,  chloroacetate,  and  cyano- 
acetate  in  presence  of  O-lA-hydrochloric  acid  at  25°,  it  is  found  that 
the  velocity  coefficients  are  in  the  ratio  67'7,  45  8,  10'25.  The  rate  of 
hydrolysis  of  the  cyanoacetate  is  smaller  than  would  be  expected  from 
the  relative  ionisation  constants  of  the  three  acids.  The  relative 
amounts  of  hydrolysis  for  a  given  time  interval  were  also  compared  in 
a  series  of  experiments  with  0‘1  molar  solutions  of  the  three  esters  in 
the  absence  of  acid.  The  data  show  that  the  chloroacetate  and  cyano¬ 
acetate  are  hydrolysed  much  more  quickly  than  ethyl  acetate,  and  the 
velocity  for  the  chloroacetate  is  considerably  greater  than  for  the 
cyanoacetate,  although  cyanoacetic  acid  is  a  stronger  acid  than  chloro- 
acetic.  It  is  suggested  that  the  observations  may  be  explained  if  it 
is  assumed  that  the  cyanoacetic  acid  is  to  some  extent  polymerised  in 
its  aqueous  solutions.  H.  M.  D. 

Configuration  of  Ring  Systems.  Jacob  Boeseken  and  A.  Van 
Rossem  ( Rec .  trav.  chirn.,  1911,  30,  392 — 406.  Compare  Abstr., 
1911,  ii,  197). — Magnani  (Abstr.,  1890,  1357  ;  1891,  251)  has  studied 
the  behaviour  of  boric  acid  in  solution  towards  mannitol  and  dulcitol 
by  determining  the  conductivities  of  solutions  of  various  strengths  of 
mixtures.  The  authors  have  extended  the  research  to  nine  other 
alcohols  and  phenols. 

Glycerol,  pentaerythritol,  catechol,  and  pyrogallol  are  found  to 
increase  the  molecular  conductivity  of  boric  acid,  whilst  the  other 
alcohols  and  phenols  studied  either  have  no  action  or  else  cause  a 
diminution  of  the  conductivity.  Comparison  of  the  enormous  influence 
of  catechol  with  the  indifference  of  ethylene  glycol  shows  that  it  is  not 
sufficient  that  the  hydroxyl  groups  should  be  in  the  ortho-  or  a-position 
to  one  another,  but  that  these  two  hydroxyl  groups  should  be  in  the 
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same  plane,  thus  permitting  the  formation  of  ring  combinations  with 
the  boric  acid  W.  G. 

Velocity  of  Saccharification  of  Starch.  VI.  Henri  van  Laer 
(Bull.  Acad.  Boy.  Belg.,  1911,  795 — 830.  Compare  Abstr.,  1910,  ii, 
839  ;  1911,  ii,  28,  478). — This  part  deals  with  Kjeldahl’s  law  of  pro¬ 
portionality  and  the  retarding  action  of  the  products  of  reaction  on  the 
activity  of  diastase.  The  results  obtained  by  previous  investigators  are 
first  critically  considered,  notably  those  of  Kjeldahl  (Med.  Carlsberg 
Lab.,  1878,  French  edition),  Brown  and  Heron  (Trans.,  1879,  35,  596), 
Ling  (Abstr.,  1902,  ii,  636),  Ford  (Trans.,  1904,  85,  980;  1906,  89, 
76),  and  Wohl  and  Glimm  (Abstr.,  1910,  i,  799),  and  a  large  number 
of  new  results  are  recorded.  From  all  the  results  available,  the 
following  conclusions  are  drawn.  Even  in  feeble  concentrations 
maltose  exerts  a  small  but  nearly  negligible  inhibiting  action  on  the 
activity  of  diastase,  but  this  retardation  does  not  mask  the  appreciable 
rise  in  the  coefficient  of  velocity  of  saccharification.  The  adsorption  of 
diastase  by  maltose  appears  to  result  in  the  combination  of  minute 
quantities  of  the  enzyme  with  a  large  excess  of  the  sugar.  All  the 
peculiarities  of  the  reaction  appear  to  be  explained  by  the  adsorption 
compounds  formed  by  the  ferment  with  (a)  starch,  ( b )  the  dextrins, 
and  ( c )  maltose  ;  thus  the  increase  or  decrease  in  the  velocity  of 
saccharification  depends  on  the  adsorption  or  release  of  new  quantities 
of  ferment  by  non-hydrolysed  material.  When  the  conditions  are 
such  that  the  enzyme  is  all  adsorbed  by  the  maltose  at  the  moment  of 
its  formation,  the  reaction  follows  the  logarithmic  law. 

Observations  on  the  reaction  should  not  be  made  near  the  limits  of 
saccharification.  Kjeldahl’s  law  is  followed  in  the  reaction,  below  and 
above  the  limit  of  45%  of  maltose  laid  down  by  its  author.  Apart 
from  the  inhibiting  action  of  maltose,  there  are  a  series  of  retarding 
and  accelerating  influences  capable  of  altering  the  limits  within  which 
the  law  holds ;  of  these,  the  most  important  is  that  due  to  the  rapid 
lowering  of  concentration  of  starch  in  liquids  containing  much  diastase. 
The  effect  of  the  quantity  of  diastase  used  on  the  velocity  of  sacchari¬ 
fication  is  expressed  by  the  equation  K=nFm.  In  reactions  in  which 
the  logarithmic  law  for  unimolecular  reactions  is  followed,  m—  1,  but 
it  becomes  greater,  although  always  remaining  nearly  1,  when  any 
departure  from  this  law  is  made.  Such  increases  in  the  value  of  m 
are  not  occasioned  by  greater  adsorption  of  enzyme  in  solutions  rich  in 
diastase.  In  hydrolysis  of  starch  by  acids,  the  velocity  depends  on 
the  number  of  ions  per  unit  of  volume,  whilst  in  hydrolysis  by  diastase 
it  depends  at  each  instant  on  the  relation  between  the  mass  of  enzyme 
adsorbed  and  that  of  the  maltose  which  remains  to  be  formed. 

T.  A.  H. 

Dependence  of  the  Influence  of  Neutral  Salts  on  the  Concen¬ 
tration  of  the  Acid  in  Catalytic  Reactions.  Harald  Lunden 
( Medd .  K.  Vetensk.  Nobelinsl.,  1911,  2,  No.  3,  1 — 5). — To  express  the 
influence  of  neutral  chlorides  on  the  catalytic  action  of  hydrochloric 
acid  in  the  inversion  of  sucrose,  the  formula  k  =  A[H]{1  +a[H]  +  £>[A] 
+  c[C1J|  is  suggested.  In  this  k  is  the  velocity  coefficient,  [H],  [A], 
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[01]  the  concentration  of  the  hydrogen,  salt  cation,  and  chlorine  ion 
respectively,  and  A,  a,  b,  and  c  are  constants.  It  is  shown  that  the 
experimental  data  obtained  by  Trey  for  the  influence  of  sodium  and 
potassium  chloride  can  be  satisfactorily  represented  by  means  of  this 
formula.  The  constants  a  4-  b  and  b  +  c  represent  respectively  the 
influence  of  the  acid  and  of  the  neutral  salt  on  the  catalytic  activity 
of  the  hydrogen  ions.  Since  these  have  the  same  value  for  varying 
concentrations  of  the  catalysing  acid,  it  follows  that  the  relative 
neutral  salt  action  is  independent  of  the  concentration  of  the  acid. 
Since  this  is  also  independent  of  the  concentration  of  the  hydrolyte,  it 
seems  probable  that  the  neutral  salt  action  is  dependent  on  physical 
rather  than  on  chemical  factors.  H.  M.  D. 

A  New  and  Simple  Method  for  Comparing  Molecular 
Weights.  I.  Philip  Blackman  ( J .  Physical  Chern.,  1911,  15, 
866 — 868.  Compare  Thovert,  Compt.  rend.,  1902,  134,  564). — The 
method  is  based  on  Riecke’s  theory  which  requires  that  the  rate 
of  diffusion  should  be  inversely  proportional  to  the  square-root  of  the 
molecular  weight.  When  solutions  of  equal  (weight)  concentration  of 
the  two  substances,  the  molecular  weights  of  which  are  to  be  compared, 
are  connected  by  a  tube  of  pure  solvent,  the  position  in  the  tube  at  which 
the  diffusing  solutes  meet  enables  their  relative  diffusion  velocities, 
and  hence  their  relative  molecular  weights,  to  be  calculated.  A  suit¬ 
able  apparatus  is  described  for  use  with  pairs  of  solutes  which  give  a 
coloration  or  precipitate  when  they  meet  in  the  tube.  The  result  is 
independent  of  the  state  of  ionisation  of  the  solutes.  R.  J.  C. 

Determination  of  the  Molecular  Weight  of  Crystalline 
Substances.  Gustav  Tammann  (Per.,  1911,  44,  3618 — 3628). — From 
a  consideration  of  the  pressure-temperature  ( p,T )  curves  the  author 
divides  crystalline  substances  into  two  classes,  which  are  distinguished 
by  use  of  the  term  ‘‘crystal  group.”  Substances  of  the  first  class, 
which  correspond  with  monotropic  substances,  form  only  one  crystal 
group,  but  to  each  crystal  group  there  belong  a  stable  and  a  series  of 
unstable,  thermally  different  forms.  Substances  belonging  to  the 
second  class,  which  correspond  with  enantiotropic  substances,  form  two 
crystal  groups,  and  each  of  these  groups  consists  of  a  stable  and 
a  series  of  unstable  forms. 

Comparison  of  the  association  of  different  liquids,  as  measured  by 
the  Eotvos-Ramsay  and  Shields  method,  shows  that  the  normal  liquids 
on  crystallisation  give  only  ODe  crystal  group,  whereas  the  associated 
liquids  often  give  two  crystal  groups.  From  this  the  author  draws  the 
conclusion  that  the  molecular  weight  of  normal  liquids  does  not  alter 
during  crystallisation,  and  consequently  that  gas,  liquid,  and  crystals 
have  the  same  molecular  weight.  Further  considerations  lead  him 
to  the  conclusion  that  the  molecular  structure  of  a  crystal  deposited 
from  an  associated  liquid  is  simpler  than  that  of  the  liquid  itself. 

Rules  are  given  by  means  of  which,  from  a  consideration  of  the 
specific  volumes  and  heats  of  fusion  of  unstable  forms,  the  crystal 
group  to  which  they  belong  may  be  determined.  T.  S.  P. 
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The  Effect  of  Continued  Grinding  on  Water  of  Crystal¬ 
lisation.  C.  E.  Gillette  ( Chem .  News,  1911,  104,  313—314.  Com 
pare  Bleeker,  Abstr.,  1910,  ii,  238). — On  continued  grinding  of  3  grams 
of  the  salt  in  an  agate  mortar,  barium  chloride  lost  from  O’Ol  to  0'51% 
of  water,  the  loss  being  lessened  by  recrystallisation.  The  loss  is  chiefly 
due  to  superficial  water,  which  is  again  taken  up  when  the  ground  salt 
is  exposed  to  air.  Potassium  and  ammonium  alum  lost  over  2% 
of  water  on  continued  grinding.  Strontium  chloride  lost  15 — 2%, 
borax  3'3 — 3'7%,  manganous  chloride  1‘92%,  and  disodium  hydrogen 
phosphate  28 — 30%  of  water.  C.  H.  D. 

An  Electrical  Laboratory  Furnace  Wound  with  a  Non¬ 
noble  Metal.  Leo  Ubbelohde  (Chem.  Zeit.,  1911,  35,  1403 — 1404). 
— The  disadvantage  of  a  furnace  wound  with  nickel  wire  is,  that  after 
a  time  the  nickel  changes  its  structure  and  readily  oxidises.  The 
author  prevents  this  oxidation  by  imbedding  in  charcoal  the  wire, 
which  is  previously  protected  with  a  fire-resisting,  but  porous,  insulating 
layer  made  from  kaolin,  alumina,  and  asbestos.  At  the  temperature  of 
the  furnace,  a  small  quantity  of  the  charcoal  burns,  giving  a  mixture 
of  carbon  monoxide  and  dioxide,  which  protects  the  wire  from  oxida¬ 
tion.  An  arrangement  is  made  for  adding  charcoal  from  time  to  time 
to  replace  that  which  burns  away. 

The  wire  used  in  the  furnace  is  an  alloy  (the  composition  is  not 
given),  the  resistance  of  which  at  1000°  is  only  slightly  higher  than 
at  20°.  The  furnace  may,  therefore,  be  directly  connected  with  the 
heating  voltage  without  it  being  necessary  to  insert  rheostats,  and 
thus  offers  many  advantages  over  furnaces  supplied  with  platinum 
resistances  (Heraeus  furnaces).  T.  S.  P. 

Two  Simple  Forms  of  Gas-Pressure  Regulators.  Edgar 
Stansfield  (Trans.  Faraday  Soc.,  1911,  7,  116 — 118). — A  glass 
cylinder,  open  below,  is  fixed  in  an  outer  vessel  containing  water.  A 
beaker  moves  easily  within  this  as  a  float,  and  carries  a  glass  rod,  at 
the  upper  end  of  which  is,  in  one  form  of  apparatus,  a  glass  bulb,  in 
the  other  a  cap,  to  serve  as  a  valve.  The  seating  for  the  bulb  is 
provided  by  an  outer  short  glass  tube  with  ground  top,  whilst  the 
cylindrical  cap  of  the  second  form  nearly  fits  the  inlet  tube.  The 
delivery  pressure  is  equal  to  the  difference  of  level  in  the  inner  and 
outer  vessels  when  the  valve  is  just  on  the  point  of  closing.  The  first 
form  is  the  more  sensitive,  but  is  occasionally  liable  to  set  up  a 
continuous  vibration.  C.  H.  D. 

A  New  Funnel.  III.  PniLip  Blackman  (Chem.  News,  1911,  104, 
312.  Compare  Abstr.,  1911,  ii,  796,  1081). — The  funnel  has  a  wide 
lower  aperture  and  no  stem,  so  that  the  cone  of  the  filter-paper 
projects  freely.  C.  H.  D. 

Exact  Reading  Device  for  the  Mohr-Westphal  Balance. 
von  Heygendorff  (Chem.  Zeit.,  1912,  36,  5 — 6). — In  order  to  facilitate 
bringing  the  point  of  the  swinging  arm  of  the  specific  gravity  balance 
into  coincidence  with  the  stationary  point,  two  glass  microscope  slides, 
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each  with  an  etched  horizontal  line,  are  attached  to  the  stationary  arm 
by  rubber  bands,  so  that  the  swinging  point  lies  between  them. 

C.  II.  D. 
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Derivatives  of  Hydrogen  Peroxide.  Jon.  D’Ans  and  W. 
Fjriederich  ( Zeitsch .  anorg.  Chern . ,  1912,  73,  325 — 359). — The 
hydrogen  atoms  of  hydrogen  peroxide  may  be  replaced  by  metals  or 
acid  radicles,  yielding  derivatives  which  resemble  the  corresponding 
compounds  of  water  in  constitution  and  properties. 

Pure  hydrogen  peroxide  is  prepared  by  Alirle’s  method  (Abstr., 

1909,  ii,  395).  It  reacts  in  ethereal  solution  with  sodium,  forming  a 
white  product,  sodium  hydrogen  peroxide,  2NaH02,H202.  This 
compound  is  shown  to  be  identical  with  the  compound  obtained  from 
sodium  ethoxide  and  hydrogen  peroxide  by  Wolff enstein  and  Peltner 
(Abstr.,  1908,  ii,  180),  whilst  the  sodyl  hydroxide  obtained  by  Tafel 
(Abstr.,  1894,  ii,  448)  from  sodium  peroxide  and  absolute  alcohol 
below  0°  has  the  composition  NaH02,  and  yields  the  former  compound 
with  hydrogen  peroxide,  or  on  further  treatment  with  alcohol.  The 
compound  containing  an  additional  molecule  of  hydrogen  peroxide  is 
the  more  stable. 

Potassium  reacts  more  vigorously  with  ethereal  hydrogen  peroxide 
than  sodium,  and  there  is  much  decomposition.  The  potassium  hydrogen 
peroxide  obtained  has  the  composition  2KH02,3H20„.  Another  com¬ 
pound,  2KH02,H202,  identical  with  that  prepared  by  Schone  ( Annalen , 
1878,  193,  276,  289),  crystallises  on  mixing  absolute  alcoholic  solutions 
of  potassium  hydroxide  and  hydrogen  peroxide. 

Calcium  does  not  react  with  dry  ethereal  hydrogen  peroxide,  but  in 
presence  of  a  little  water  the  action  is  vigorous,  and  a  mixture  of 
compounds,  including  calcium  peroxide  and  calcium  hydroxide,  is 
obtained. 

The  compound  formed  by  the  action  of  alcoholic  acetic  acid  on 
sodium  peroxide  or  sodium  hydrogen  peroxide,  and  regarded  by  Tafel 
as  derived  from  a  peracetic  acid,  is  shown  to  have  the  composition 
2CH3*C02Na,H202. 

Nitrogen  pentoxide  reacts  with  cooled  hydrogen  peroxide,  and  the 
product  oxidises  aniline  to  nitrosobenzene,  and  shows  other  reactions 
of  a  per-acid,  but  pernitric  acid  has  not  been  isolated.  The  prepara¬ 
tion  of  Caro’s  acid  and  persulphuric  acid  has  been  described  (Abstr., 

1910,  ii,  706).  Attempts  have  been  made  to  prepare  salts  of  Caro’s 
acid,  but  the  products  are  impure,  although  the  aniline  salt, 
C6H5*NH2,H2S05,  is  precipitated  from  ethereal  solution  as  a  white 
salt,  containing  88'7%  of  the  persulphate.  Fluorosulphonic  acid  and 
hydrogen  peroxide  yield  only  a  mixed  product.  Caro’s  acid  in  aqueous 
solution  has  a  molecular  weight  corresponding  with  H2S05,  and  it  may 
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be  obtained  quantitatively  from  persulphuric  acid  by  the  reaction 
H2S208  +  H202  =  2H2S05. 

Acetyl  chloride  reacts  with  pure  hydrogen  peroxide,  yielding  per¬ 
acetic  acid,  CH3*COsH,  a  volatile,  highly  explosive  liquid,  or,  with  a 
larger  quantity  of  acetyl  chloride,  diacetyl  peroxide,  Ac202,  is  formed. 

C.  H.  D. 

The  Weight  of  a  Normal  Litre  of  Hydrogen  Chloride  and 
the  Atomic  Weight  of  Chlorine.  Frank  P.  Burt  and  Robert 
Whytlaw  Gray  (Trans.  Faraday  Soc.,  1911,  7,  30 — 41). — The 
density  of  hydrogen  chloride  found  by  Scheuer  (Abstr.,  1909,  ii,  991) 
being  higher  than  that  obtained  by  the  authors  (Trans.,  1909,  95, 
1644),  fresh  determinations  have  been  made,  and  the  sources  of  error 
have  been  examined.  Some  gas  is  dissolved  by  the  grease  used  for 
the  taps,  and  is  released  when  the  vessel  is  exhausted.  A  pure 
paraffin  lubricant  gives  better  results  than  rubber  grease.  The 
adsorption  by  glass  surfaces  has  been  determined  by  displacing  gas 
at  constant  pressure  by  means  of  mercury,  when  the  adsorbed  film 
remains  between  the  glass  and  mercury,  and  can  afterwards  be 
collected  by  lowering  the  mercury  and  so  producing  a  Torricellian 
vacuum.  The  adsorption  with  hydrogen  is  negligible,  whilst  for 
hydrogen  chloride  the  quantity  condensed  is  very  nearly  directly 
proportional  to  the  pressure.  The  correction,  however,  only  amounts 
to  1  part  in  10,300. 

A  new  apparatus  has  been  used,  in  which,  as  the  gas  is  absorbed 
by  charcoal,  mercury  is  allowed  to  enter  the  bulb  so  as  to  keep  the 
internal  pressure  constant  and  approximately  atmospheric.  Traces 
of  mercury  vapour  are  condensed  by  solid  carbon  dioxide  or  absorbed 
by  gold  wire.  The  gas  is  prepared  from  pure  ammonium  chloride 
and  syrupy  phosphoric  acid,  and  dried  over  re-dhtilled  aluminium 
chloride.  Pure  hydrogen  chloride  does  not  react  with  mercury,  but 
the  mercury  is  attacked  in  presence  of  traces  of  air.  The  final 
result  obtained  for  the  weight  of  a  normal  litre  of  hydrogen  chloride 
is  1  '63915  +  0‘00004  grams,  identical  with  that  previously  obtained. 
This  gives  the  value  35 ‘460  for  the  atomic  weight  of  chlorine,  identical 
with  the  International  Committee’s  value.  C.  H.  D. 

Formation  and  Decomposition  of  Anhydrous  Substances ; 
Case  of  Iodic  Anhydride.  Marcel  Guichard  ( Gompt .  rend.,  1911, 
153,  1226 — 1229.  Compare  Abstr.,  1909,  ii,  136). — The  temperature 
at  which  iodic  anhydride  begins  to  decompose  has  been  determined  by 
heating  the  substance  in  a  silica  tube  in  a  vacuum  and  measuring 
variations  in  pressure  by  the  MacLeod  guage.  After  forty-eight  hours 
at  200°  there  is  no  appreciable  decomposition,  the  slight  evolution  of 
gas  (0  08  c.c.  from  10  grams)  being  partly  from  the  walls  of  the 
apparatus  and  partly  due  to  occlusion.  After  heating  further  at  205° 
for  two  hundred  and  fifty-seven  hours,  practically  no  more  gas  was 
evolved.  At  259°  gas  evolution  was  proportional  to  duration  of 
heating.  Baxter  and  Tilley  (Abstr.,  1909,  ii,  225)  heated  the 
anhydride  for  four  hours  at  240°,  when  it  still  retained  a  trace  of 
water.  Dehydration  can  be  pushed  further  by  heating  for  one 
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hundred  hours  at  250°,  decomposition  occurring  to  the  extent  of  only 
0'0002 — 0’0003  of  the  weight  of  material.  W.  O.  W. 

Chemically  Active  Modification  of  Nitrogen  Produced  by 
the  Electric  Discharge.  II.  (Hon.)  Robert  J.  Strutt  ( Proc . 
Roy.  Soc.,  1911,  A,  86,  56 — 63.  Compare  Abstr.,  1911,  ii,  482,  678). 
— The  chemically  active  modification  of  nitrogen,  which  is  produced 
by  the  passage  of  the  electric  discharge  through  tubes  containing  pure 
nitrogen,  is  not  acted  on  by  hydrogen.  Oxygen  destroys  it,  but  this 
change  is  not  accompanied  by  the  formation  of  any  oxides  of  nitrogen. 
The  same  greenish-yellow  flame  with  a  continuous  spectrum  is  obtained 
by  the  action  of  (1)  ozone  on  nitric  oxide  and  nitrogen  peroxide,  (2) 
active  nitrogen  on  the  two  oxides  of  nitrogen,  and  (3)  when  the  two 
oxides  of  nitrogen  are  introduced  into  a  Bunsen  flame.  Nitrogen 
peroxide  is  formed  in  the  action  of  active  nitrogen  on  nitric  oxide. 
This  reaction  can  be  used  to  estimate  the  percentage  of  active  nitrogen 
in  the  gas  issuing  from  the  discharge  tube.  The  numbers  obtained 
in  this  way  show  that  about  2  5%  of  the  active  modification  is 
present.  The  electrical  conductivity  of  glowing  nitrogen  is  very 
high,  a  large  deflexion  being  obtained  with  a  single  battery  cell 
and  an  ordinary  high  resistance  galvanometer.  The  ions  are  formed 
in  the  glow,  and  the  ionisation  process  does  not  appear  to  be  much 
altered  when  metals  or  other  substances  are  introduced  between  the 
electrodes  so  as  to  give  rise  to  the  corresponding  spectra.  The  intensity 
of  these  spectra  is  not  diminished  when  large  potential  differences  are 
applied  to  effect  the  removal  of  the  ions. 

When  a  current  of  nitrogen  carrying  phosphorus  vapour  is  intro¬ 
duced  into  glowing  nitrogen  there  is  no  immediate  action,  but  after 
the  glow  has  disappeared,  a  further  glow  effect  is  observed,  indicating 
that  the  nitrogen  gets  into  a  state  in  which  it  can  react  with 
phosphorus. 

Experiments  with  ozone  show  that  this  can  in  some  cases  give  rise 
to  metallic  spectra  when  mixed  with  metallic  vapours  at  comparatively 
low  temperatures.  H.  M.  D. 

Colloidal  Arsenic  Trisulphide.  A.  Dumanski  ( Zeitsch .  Chem. 
Ind.  Kolloide,  1911,  9,  262 — 263). — The  properties  of  colloidal 
arsenious  sulphide  are  described.  The  particles,  which  are  negatively 
charged,  can  be  slowly  segregated  by  rapid  centrifuging.  From  measure¬ 
ments  of  the  density  and  electrical  conductivity  of  the  colloidal  solution 
and  the  dispersive  medium,  it  is  found  that  the  density  of  the  colloidal 
sulphide  is  2  938,  and  the  specific  conductivity  136  x  10-6.  The  solution 
is  coagulated  by  various  electrolytes,  whilst  others  react  with  the 
sulphide.  With  an  iodine  solution,  reaction  takes  place  according  to 
As2S3  +  101  +  5H20  =  As205  +  10HI  +  3S  ;  with  a  solution  of  potassium 
permanganate  which  has  been  decolorised  by  hydrogen  peroxide,  the 
sulphide  is  also  converted  into  arsenic  acid,  and  in  this  case,  also,  there 
is  no  coagulation.  Solutions  of  alkali  hydroxides  and  potassium 
cyanide  have  no  coagulating  action ;  with  silver  nitrate  and  copper 
sulphate  coagulation  occurs,  but  the  precipitated  substance  contains 
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considerable  quantities  of  silver  or  copper.  Lead  acetate,  on  the  other 
hand,  coagulates  the  colloid  without  formation  of  lead  sulphide. 

H.  M.  D. 

The  Proportion  of  Carbon  Dioxide  in  the  Air  of  Antarctic 
Regions.  Achille  Muntz  and  E.  Laine  ( Gompt .  rend.,  1911,  153, 
1116 — 1119). — In  cold  regions  the  dissociation  pressure  of  hydrogen 
carbonates  in  the  sea  being  low,  the  proportion  of  carbon  dioxide  in 
the  air  should  be  below  normal  if  Schloesing’s  theory  of  the  distribu¬ 
tion  of  this  gas  is  correct.  Samples  of  air  collected  over  the  sea  at 
latitudes  of  64 — 70°,  at  temperatures  between  1  and  —  2°,  gave  a 
mean  value  of  2  0524  parts  of  carbon  dioxide  per  10,000  by  volume, 
a  distinctly  smaller  proportion  than  is  met  with  in  warmer  regions. 

W.  0.  W. 

Action  of  Atmospheric  Moisture  on  the  Moisture  Content 
and  on  the  Velocity  of  Combustion  of  Black  Powder.  Carl 
Kullgren  ( Arkiv .  Kem.  Min.  Geol.,  1911,  4,  No.  17,  1 — 20). — 
Varying  weights  of  black  powder  (H20,  1T0;  KN03,  74‘0;  C,  15  ; 
S,  9-8%)  were  placed  in  glass  dishes  in  a  desiccator,  through 
which  was  passed  air  of  varying  moisture  content  (38  and  86% 
of  the  saturation  content),  the  temperature  being  16 ‘5°.  The  glass 
dishes  were  weighed  from  time  to  time.  According  as  the  powder 
was  dried  or  not,  the  equilibrium  was  approached  from  different 
sides.  It  was  found  that  with  air  containing  38%  of  moisture,  the 
percentage  of  moisture  in  the  powder  when  equilibrium  was  attained 
was  0'91%,  whilst  with  air  containing  86%  of  moisture  the  equilibrium 
percentage  was  1'38%. 

The  results  are  treated  theoretically  by  the  author,  and  it  is  shown 
that  the  rate  of  absorption  (or  loss)  of  moisture  by  the  powder  is  given 
by  the  expression  dx/dt  =  Jc/x. 

The  velocity  of  combustion  of  the  powder  diminishes  as  the  moisture 
content  increases.  T.  S.  P. 

The  Solubility  of  Alkali  Salts  in  the  Corresponding  Acids. 
Walter  Herz  ( Zeitsch .  anorg.  Chem.,  1911,  73,  274 — 276). — The 
solubility  of  LiCl,H20,  of  NaCl,  and  of  KC1  in  hydrochloric  acid  is  less 
than  that  in  water,  by  an  amount  which  is  directly  proportional  to  the 
concentration  of  the  acid.  Hydrobromic  acid  depresses  the  solubility 
of  potassium  chloride  less  than  hydrochloric  acid.  The  solubility  of 
sodium  acetate  is  only  very  slightly  lowered  by  acetic  acid,  whilst 
sodium  and  potassium  sulphates  are  more  soluble  in  sulphuric  acid 
solutions  than  in  water.  C.  H.  D. 

The  Capacity  of  Potassium  Halides  for  Forming  Solid 
Solutions  in  Relation  to  Temperature.  II.  Mario  Amadori  and 
G.  Pampanini  ( Atti  R.  Accad  Lincei,  1911,  [v],  20,  ii,  572 — 577. 
Compare  this  vol.,  ii,  48). — In  the  present  paper  the  authors  record 
the  results  obtained  by  the  application  of  the  method  of  thermal 
analysis  to  fused  mixtures  of  these  salts,  and  compare  the  results  thus 
obtained  at  high  temperatures  with  those  previously  arrived  at 
for  mixtures  in  the  solid  state.  Potassium  chloride  and  potassium 
bromide  are  miscible  in  all  proportions,  both  at  low  and  at  high 
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temperatures.  In  the  case  of  potassium  bromide  and  potassium  iodide 
the  miscibility  is  complete  at  a  high  temperature,  but  limited  at  a  low 
temperature.  Potassium  chloride  and  potassium  iodide  are  miscible  at 
a  low  temperature  only  to  a.  very  limited  degree,  but  at  a  high 
temperature  the  miscibility  is  much  greater,  although  not  complete 
(0 — 49  mol.%  KC1  in  KI,  0 — 9  mol.%  KI  in  KC1).  It  is  pointed  out 
that  this  is  in  accord  with  the  differences  between  the  halogens  in 
ocher  respects.  It.  V.  S. 

Symmetry  of  Crystals  of  Potassium  Dichromate.  A. 
Schubnikoff  ( Zeitsch .  Kryst.  Min.,  1911,  50,  19 — 23). — Crystals  were 
grown  from  a  slightly  supersaturated  solution  (containing  1*4 — 3 
grams  per  100  c.c.  in  excess  of  the  amount  given  by  the  solubility), 
and  the  vessel  containing  the  solution  was  immersed  in  a  thermostat 
with  a  large  volume  of  water  at  20‘8°.  Small  crystals  of  the  salt  were  in¬ 
troduced  to  form  nuclei  for  the  growth.  The  crystals  are  tabular  in 
habit,  parallel  to  (001),  and  when  they  have  grown  on  the  floor  of  the 
vessel  there  is  an  appreciable  difference  in  their  form  according  to 
whether  the  face  (001)  or  parallel  face  (001)  was  uppermost.  The 
differences  are  such  that  they  cannot  be  due  to  the  influence  of  gravity 
and  the  consequent  convection  currents  in  the  liquid.  These  effects 
are,  however,  eliminated  by  growing  the  crystals  suspended  in  a  vessel 
rotating  on  a  horizontal  axis.  A  crystal  grown  under  these  conditions 
has  the  face  (001)  bright  and  smooth,  and  (001)  dull  and  rough ;  and  in 
the  case  of  other  forms  the  parallel  faces  are  not  of  the  same  size,  or 
one  may  be  absent.  Crystals  of  potassium  dichromate  therefore 
belong  to  the  asymmetric  class  of  the  triclinic  system.  L.  J.  S. 

Mercury-Sodium  Alloys.  Ernest  Vanstone  {Trans.  Faraday 
Soc.,  1911,  7,  42 — 63.  Compare  Schuller,  Abstr.,  1904,  ii,  657). — The 
alloys  are  prepared  by  melting  sodium  in  carbon  dioxide  and  allowing 
it  to  flow  into  a  weighed  tube,  when  the  shell  of  oxide  remains  in  the 
first  tube.  Mercury  is  then  added  from  a  burette.  The  sodium  may 
also  be  cleaned  by  dipping  in  ether  containing  alcohol,  and  melted 
under  paraffin.  The  thermal  analysis  shows  the  existence  of  the  com¬ 
pounds  Na3Hg,  Na3Hg2,  NaHg,  Na7Hg8,  NaHg2,  and  NaHg4,  the 
formula  Na7Hg8  being  more  probable  than  Na12Hg13,  given  by 
Schiiller,  which  is  not  consistent  with  the  range  of  the  transformation 
temperature. 

The  specific  volumes  of  alloys  liquid  below  237°  have  been  determined 
by  drawing  up  the  alloys  into  graduated  pipettes  in  carbon  dioxide  by 
means  of  a  hand  pump.  The  specific  volumes  determined  at  110°  lie 
on  a  smooth  curve,  and  almost  smooth  curves  are  also  obtained  at 
184°  and  237°.  The  alloys  near  to  NaHg2  (m.  p.  353°)  have  not  been 
investigated,  but  this  compound  probably  exists  in  the  liquid  in  an  un¬ 
dissociated  condition  (Bornemann  and  Muller,  Abstr.,  1910,  ii,  924). 
The  specific  volumes  of  the  solid  alloys  have  also  been  determined. 
The  maximum  contraction  occurs  at  48  atomic  %  Na.  A  relation 
cannot  be  traced  between  the  specific  volumes  and  the  sum  of  the 
valencies  in  the  compounds  present.  Microscopical  examination  shows 
that  the  compounds  NagHg,  Na3Hg2,  NaHg,  Na7Hg8,  NaHg2,  and 
NaHg4  occur  in  distinct  crystals.  C.  H.  D. 
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The  Hydrates  of  Sodium  Carbonate.  Rudolf  Wegscheider 
(. Zeitsch .  anorg.  Chem.,  1911,  73,  256 — 258). — The  hydrate  considered 
to  have  the  composition  Na^Og^'SHgO  is  probably  the  monohydrate. 
The  apparent  difference  in  crystalline  form  (Morel,  Bull.  Soc.  frang. 
min.,  1889,  12,  546)  is  due  to  an  error  in  the  angles  recorded,  and  the 
range  of  stability  is  quite  consistent  with  the  compound  observed  by 
Morel  being  the  monohydrate.  C.  H.  D. 

Reciprocal  Solubility  of  Sodium  Carbonate  and  Sodium 
Hydrogen  Carbonate  in  Water.  Desire  de  Paepe  (Bull.  Soc. 
chim.  Belg.,  1911,  25,  413 — 419.  Compare  Abstr.,  1911,  ii,  489). — 
Polemical.  A  reply  to  Herzen  (Abstr.,  1911,  ii,  724).  W.  G. 

The  Differentiation  of  True  Peroxy-salts  from  Salts  with 
Hydrogen  Peroxide  of  Crystallisation.  Ernst  H.  Riesenfeld 
and  W.  Mau  ( Ber .,  1911,  44,  3589 — 3595). — The  authors  maintain 
the  thesis  that  the  true  percarbonates  can  be  distinguished  from 
carbonates  containing  hydrogen  peroxide  of  crystallisation  by  the 
fact  that  the  former  give  a  quantitative  liberation  of  iodine  from 
a  neutral  solution  of  potassium  iodide,  whereas  the  latter  liberate 
practically  no  iodine  (compare  Abstr.,  1910,  ii,  33,  203,  290,  774, 
952).  Even  when  hydrogen  peroxide  is  added  to  a  solution  of 
potassium  percarbonate  in  the  proportion  of  2  mols.  H202  :  1  mol. 
K2C206,  the  liberation  of  iodine  is  very  little  affected. 

At  15°  a  solution  of  potassium  percarbonate,  after  keeping  for 
an  hour,  still  liberates  iodine  in  quantity  from  a  solution  of  potassium 
iodide,  whereas  the  so-called  sodium  percarbonate  does  not  liberate 
iodine  from  such  a  solution  either  at  room  temperature  or  at  0°,  even 
when  added  as  the  solid.  Tanatar  has  supposed  (Abstr.,  1910,  ii,  774) 
that  part  of  the  oxygen  in  the  compounds  prepared  by  the  action  of 
hydrogen  peroxide  on  the  alkali  carbonates  is,  at  all  events,  lirmly 
combined.  The  salt  Na2C04, 1|H20,  described  by  Tanatar,  must, 
however,  be  either  wholly  a  percarbonate,  or  else  wholly  a  hydrogen 
peroxide  additive  product,  Na2C03,H202,^H20,  since  it  contains  only 
one  active  oxygen  atom  per  molecule.  The  authors  find  that  it  gives 
no  appreciable  liberation  of  iodine  from  potassium  iodide,  so  that 
Tanatar’s  supposition  is  incorrect. 

The  so-called  rubidium  percarbonate  prepared  by  Peltner  (Abstr., 
1909,  ii,  574)  must  be  considered  to  have  the  formula  Rb2C03,3H202. 

Persulphates  and  sulphates  with  hydrogen  peroxide  of  crystallisa¬ 
tion  (Willstatter,  Abstr.,  1903,  ii,  537)  react  towards  potassium  iodide 
in  a  similar  way  to  the  compounds  just  mentioned,  so  that  the  reaction 
may  be  considered  a  general  one  for  differentiating  between  true 
peroxy-salts  and  hydrogen  peroxide  additive  products.  T.  S.  P. 

Isomeric  Percarbonates.  Ernst  H.  Riesenfeld  and  W.  Mau 
(Ber.,  1911,  44,  3595 — '3605). — In  the  light  of  the  experience  gained 
in  the  differentiation  of  true  percarbonates  from  carbonates  containing 
hydrogen  peroxide  of  crystallisation  (compare  previous  abstract),  the 
authors  have  investigated  the  compounds  prepared  by  the  action  of 
carbon  dioxide  on  sodium  peroxide  ( Wolff enstein  and  Peltner,  Abstr., 
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1908,  ii,  180).  They  find  that  the  four  supposedly  different  salts 
prepared  by  Wolffenstein  and  Peltner  are  really  salts  of  two  different 
acids  only,  namely,  monoperoxycarbonic  acid,  H2C04,  and  monoperoxy- 
dicarbonic  acid,  H2C206.  The  salts  to  which  was  given  the  formulae 
Na2C05,H20  and  NaHC04  are  to  be  considered  as  Na2C04,H202  and 
Na2C20t;,H202  respectively.  This  was  proved  by  comparison  of  the 
reactions  of  Na2C04  and  Na2C05,H20,  and  Na2C20g  and  2NaIIC04 
respectively  with  potassium  iodide  ]  in  all  cases  the  iodine  liberated, 
which  is  due  to  percarbonate  oxygen  and  not  to  hydrogen  peroxide  of 
crystallisation,  corresponded  with  the  formulae  Na2C04,  Na2C04,H202, 
and  Na2C206,  Na2C20fi,H202.  It  was  also  found  that  each  of  the  last- 
mentioned  pair  of  compounds  could  be  transformed  into  the  other  by 
addition  or  withdrawal  of  hydrogen  peroxide.  The  substance  having  the 
composition  Na2C04  was  shown  to  be  a  true  compound,  and  not  a 
mixture  of  Na202  +  Na2C206(  =  2Na2C04)  by  comparing  its  action  on 
potassium  iodide  with  that  of  the  mixture  mentioned]  Na2C04 
liberated  iodide,  whereas  the  mixture  did  not. 

It  follows  that  the  carbonates  containing  peroxidic  oxygen  can  be 
classified  as  follows:  (1)  Carbonates  containing  hydrogen  peroxide 
of  crystallisation,  for  example,  Na2C04, 1|II202  ;  (2)  monoperoxy- 

carbonates,  for  example,  Na2C04 ;  (3)  percarbonates  (monoperoxy- 
dicarbonates),  for  example,  Na2C206. 

The  compound  Na2C206  behaves  towards  potassium  iodide  solution 
differently  from  the  potassium  percarbonate  (K2C206)  prepared  by 
electrolysis,  in  that  only  about  50%  of  its  active  oxygen  liberates 
iodine,  whereas  the  potassium  salt  gives  a  quantitative  liberation. 
This  may  be  due  to  a  difference  in  constitution,  and  in  order  to  settle 
the  question  the  authors  have  prepared  a  compound,  K2C206,  from 
potassium  peroxide  and  carbon  dioxide  by  a  method  similar  to  that 
used  for  making  the  sodium  compound  (Wolffenstein  and  Peltner,  loc. 
cit.).  This  compound  behaves  towards  potassium  iodide  solution, 
whether  added  as  the  solid  or  as  a  solution,  differently  from  ordinary 
potassium  percarbonate,  and  similarly  to  the  compound  Na2C206.  It 
is  therefore  isomeric  with  ordinary  potassium  pei-carbonate,  and  its 
constitution  may  perhaps  be  represented  as  KO’O'CO'O'CO'OK,  as 
distinct  from  KO^CO'O’O'CO’OK.  The  constitution  of  the  compound 
Na2C04  would  then  be  NaOO’COONa,  so  that  the  percarbonates 
show  similar  relations  to  the  persulphates  (permono-  and  per- 
disulphates). 

The  authors  point  out  that  there  is  no  trustworthy  evidence  for  the 
assumption  that  the  sodium  hydrogen  peroxide  (Na02H)  prepared 
by  the  action  of  sodium  peroxide  on  ethyl  alcohol  is  different  in 
constitution  from  that  obtained  by  the  action  of  hydrogen  peroxide 
on  sodium  ethoxide  (compare  Wolffenstein  and  Peltner,  loc.  cit,.). 

T.  S.  P. 

Colloidal  Silver.  Nicola  PappadI  ( Zeitsch .  Chem.  Ind.  Kolloide, 
1911,  9,  265 — 270). — The  mechanism  of  coagulation  of  colloids  by 
electrolytes  is  discussed,  and  experiments  are  described  which  show 
the  relative  coagulating  powers  of  different  electrolytes  for  colloidal 
silver.  The  silver  particles  are  negatively  charged  and  coagulation  is 
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effected  by  the  cations.  In  the  series  of  the  alkali  metal  ions,  the 
coagulating  power  increases  with  increasing  atomic  weight.  The 
hydrogen  ion  is  still  more  active,  and  it  appears  that  the  coagulating 
capacity  is  determined  by  the  velocity  of  diffusion  of  the  active  ions. 
Non-electrolytes  are  without  action,  but  for  multivalent  ions  the 
effectiveness  increases  with  the  valency. 

Colloidal  silver  is  chemically  active  towards  a  number  of  substances. 
It  reduces  mercuric  chloride,  ferric  chloride,  and  an  acid  solution  of 
potassium  permanganate.  With  a  solution  of  iodine  in  CHA-potassium 
iodide,  a  slow  reaction  takes  place,  silver  iodide  being  precipitated,  and 
the  solution  becomes  alkaline.  With  a  solution  of  potassium  nitrate, 
reduction  to  the  nitrite  occurs  to  a  small  extent.  It  reacts  with 
hydrogen  cyanide  and  alkali  metal  cyanides,  and  with  the  halogens 
to  form  the  corresponding  silver  salts.  H.  M.  D. 

Constitution  of  the  Photo-halides.  II.  Adriaan  P.  H. 
Trivelli  ( Chem .  WeeJcblad,  1912,  9,  2 — 11.  Compare  Abstr.,  1911, 
ii,  281). — Polemical.  A  reply  to  Reinders’s  criticism  (Abstr.,  1911, 
ii,  490).  A.  J.  W. 

Formation  of  Complex  Compounds  of  Salts  of  Silver  and 
Mercury.  Bice  Finzi  ( Gazzetta ,  1911,  41,  ii,  538 — 543). — Freshly 
precipitated  silver  chloride  is  soluble  in  an  aqueous  solution  of  mercuric 
sulphate.  The  solubility  increases  (but  not  in  proportion)  with  the 
amount  of  mercuric  salt  present,  but  it  is  increased  more  by  dilution, 
so  that  the  greatest  amount  of  silver  chloride  is  dissolved  by  a  large 
excess  of  mercuric  salt  at  considerable  dilution.  When  to  such  a 
solution  hydrochloric  acid  is  added  in  quantity  equivalent  to  the  silver 
present,  the  metal  is  not  all  precipitated.  Similar  results  are  obtained 
when  hydrochloric  acid  is  added  to  a  solution  of  silver  sulphate  and 
mercuric  sulphate.  The  amount  of  silver  chloride  remaining  dis¬ 
solved  increases  with  the  amount  of  mercury  present,  but  not 
proportionately.  When  the  precipitated  silver  chloride  has  been 
filtered,  the  filtrate  gives  a  further  precipitate  with  hydrochloric  acid 
or  chlorides,  and  with  silver  nitrate,  whilst  sulphates,  nitrates,  and 
alkali  acetates  cause  no  precipitation.  Similar  phenomena  are  observed 
when  other  mercuric  salts,  such  as  the  nitrate  or  acetate,  are 
employed.  R.  V.  S. 

Some  New  Basic  Silver-Mercury  Compounds.  Bice  Finzi 
( Gazzetta ,  1911,  41,  ii,  543 — 549). — Yellow  mercuric  oxide  is  soluble 
in  solutions  of  silver  nitrate,  silver  sulphate,  and  silver  acetate, 
especially  in  the  warm.  The  solubility  increases  with  the  dilution  of 
of  the  silver  solution.  When  a  boiling  solution  of  silver  sulphate 
(saturated  in  the  cold)  is  treated  with  yellow  mercuric  oxide  until  no 
more  dissolves,  and  filtered,  in  a  few  days  a  pale  yellow  substance , 
Ag2S04,Hg0,  is  deposited  ;  it  crystallises  in  aggregates  of  very  small, 
rhombic  tablets.  When  a  twice  normal  solution  of  silver  nitrate  is 
similarly  treated,  a  reddish-yellow  substance ,  AgNOg,2HgO,  is 
obtained  ;  it  forms  tufts  of  acicular  crystals.  R.  Y.  S. 
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The  Freezing-point  Diagram  of  the  Binary  System  Silver 
Sulphide-Iron  Sulphide.  P.  Schoen  (Metallurgies  1911,  8, 
737 — 738). — Ferrous  sulphide,  prepared  by  heating  crystalline  pyrites, 
mixes  with  silver  sulphide  in  all  proportions  in  the  molten  state.  The 
freezing-point  curve  of  the  system  is  a  simple  one,  with  an  eutectic 
point  at  615°  and  11%  FeS.  The  transformation  of  silver  sulphide  at 
175°  occurs  at  constant  temperature  throughout  the  series.  The  two 
sulphides  do  not  combine  with  one  another.  C.  H.  D. 

Molecular  Weight  of  Calcium  Oxide.  Atomic  Weight  of 
Calcium.  William  Oechsner  he  Coninck  ( Compt .  rend.,  1912,  154, 
1479 — 1480). — In  four  experiments  pure  calcium  formate  was  ignited, 
and  the  oxide  weighed.  In  another,  calcium  oxalal  e  was  converted 
into  the  oxide  by  ignition.  The  mean  of  the  five  determinations  gives 
56‘06  as  the  molecular  weight  of  calcium  oxide,  or  4O02  for  the  atomic 
weight  of  calcium.  W.  O.  W. 

The  Reduction  of  Calcium  Sulphate  by  Carbon  Monoxide 
and  by  Carbon,  and  the  Oxidation  of  Calcium  Sulphide. 
H.  O.  Hofmann  and  W.  Mostowisch  (Bull.  Amer.  Inst.  Mining  ling., 
1910,  917 — 939). — Calcium  and  barium  sulphates  can  be  conveniently 
and  quantitatively  reduced  by  a  stream  of  dry  carbon  monoxide  at  a 
temperature  of  900 — 950°  ;  the  sulphate  is  first  rendered  anhydrous 
by  heating  until  the  weight  is  constant ;  the  reduction  commences  at 
680 — 700°,  becomes  vigorous  at  750 — 850°,  and  is  practically  finished 
at  900°;  the  heating  is  continued  until  there  is  no  further  loss  of 
weight.  The  reduction  with  carbon  in  an  atmosphere  of  nitrogen 
begins  at  700°,  is  vigorous  at  800 — 900°,  and  completed  at  1000°;  at 
low  temperatures  the  carbon  is  converted  into  carbon  dioxide,  at 
higher  into  carbon  monoxide. 

The  oxidation  of  calcium  sulphide  is  carried  out  by  heating  in  a 
stream  of  pure  dry  air  ;  the  action  starts  at  800°,  and  'yields  73% 
calcium  sulphate  and  27%  calcium  oxide.  F.  M.  G.  M. 

The  Constitution  of  Portland  Cement  Clinker.  Ernst 
Janecke  (Zeitsch.  anorg.  Chem.,  1911,  73,  200 — 222.  Compare 
Shepherd  and  Rankin,  Abstr.,  1911,  ii,  725). — A  part  of  the 
quaternary  system  Ca0-Si02_Al203-Fe203  has  been  studied  by  means 
of  thermal  analysis.  The  ferric  oxide  appears  to  occur  only  in 
combination  with  lime,  and  solid  solutions  are  not  formed. 

The  mixtures  are  heated  by  means  of  an  oxygen  blowpipe  in  an 
iridium  crucible,  which  can  be  unwrapped  to  remove  the  mass  after 
solidification.  After  powdering,  the  mixture  is  re-melted,  and  a  cooling 
curve  taken.  A  single  definite  ternary  compound  is  found, 

8Ca0,2Si02,Al203, 

with  a  melting  point  of  1382°.  which  is  lowered  by  the  addition  of  its 
components.  This  compound,  which  was  not  observed  by  Shepherd 
and  Rankin,  is  regarded  as  being  identical  with  alite,  the  principal 
crystalline  constituent  of  Portland  cement  clinker.  The  existence  of 
such  a  ternary  compound  explains  why  the  presence  of  alumina  is 
necessary  in  cements,  its  properties  being  different  from  those  of  the 
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binary  calcium  silicates.  Microscopical  examination  confirms  its 
homogeneity. 

Belite,  celite,  and  felite  are  probably  the  compounds  2Ca0,Si02, 
30a0,Fe203,  and  CaO  respectively,  the  latter  being  often  absent. 

C.  H.  D. 


Fusion  Experiments  with  Metasilicates  and  Titanates. 
S.  Smolensky  ( Zeitsch .  anorg.  Ghem.,  1912,  73,  293 — 303). — Mixtures 
of  silicates  and  titanates  have  been  examined  by  thermal  analysis  in 
graphite  crucibles  in  an  electric  furnace. 

Calcium  silicate  and  calcium  titanate  form  solid  solutions,  and  the 
freezing-point  curve  has  a  minimum  at  1420°  and  33*4  mol.  %  CaTi03. 
At  a  lower  temperature  the  solid  solution  is  resolved  into  its  com¬ 
ponents,  the  transformation  curve  rising  to  a  maximum  at  1350°  and 
again  falling.  The  transformation  is  confirmed  microscopically. 
Mixtures  of  manganese  silicate  and  titanate  form  a  eutectiferous 
series,  with  the  eutectic  point  at  22'3  mol.  %  MnTi03  and  1120°. 
Solid  solutions  are  formed  from  38‘3  to  100  mol.  %  MnTiOfl,  but  not 
at  the  other  end  of  the  series.  A  decomposition  of  this  solid  solution 
takes  place  at  about  1050°.  Barium  silicate  and  titanate  form  a  com¬ 
plicated  system,  of  which  the  curve  of  initial  freezing  points  only  has 
been  determined. 

Synthetic  titanite,  CaSiTiOs,  forms  blue  crystals,  m.  p.  1221°,  this 
colour  being  shown  by  all  synthetic  titanates.  The  crystals  enclose 
small  crystals  of  perowskite,  CaTi03.  C.  H.  D. 


Thermal  Analysis  of  Binary  Mixtures  of  the  Chlorides  of 
Bivalent  Elements.  Carlo  Sandonnini  ( Atti  R.  Accad.  Lincei, 
1911,  [v],  20,  ii,  646 — 653.  Compare  Ruff  and  Plato,  Abstr.,  1903, 
ii,  588  ;  Menge,  Abstr.,  1911,  ii,  982;  Sandonnini  and  Scarpa,  Abstr., 
1911,  ii,  984;  and  this  vol.,  ii,  162).— In  the  present  paper  the 
results  are  given  of  the  thermal  analysis  of  the  bivalent  systems 
formed  by  strontium  chloride  with  the  chlorides  of  barium,  cadmium, 
lead  and  magnesium,  and  by  barium  chloride  with  the  chlorides  of 
cadmium  and  lead.  Strontium  chloride  and  barium  chloride  form 
mixed  crystals  in  all  proportions ;  there  is  a  minimum  at  854°,  corre¬ 
sponding  with  about  35  mol.  %  of  barium  chloride.  Strontium 
chloride  and  cadmium  ehloride  are  miscible  only  in  the  liquid  state ; 
the  eutectic  lies  at  502°,  corresponding  with  58  mol.  %  of  cadmium 
chloride.  Strontium  chloride  and  lead  chloride  give  mixed  crystals 
in  all  proportions.  Strontium  chloride  and  manganous  chloride  are 
miscible  only  in  the  liquid  state ;  there  is  an  eutectic  at  499° 
(45  mol.  %  of  manganous  chloride).  The  system  BaCl2-Cd012  is 
similar  to  the  preceding ;  the  eutectic  lies  at  450°  (57  mol.  %  of 
CdCl2).  Barium  chloride  and  lead  chloride  give  mixed  crystals  in  all 
proportions. 

The  author  dissents  from  Menge’s  conclusions  in  regard  to  the 
system  CaCJl2-CdCl2.  His  results  give  a  simple  curve  of  mixed  crystals 
with  a  minimum.  R.  V.  S. 
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The  Reaction  between  Concentrated  Solutions  of  Barium 
Acetate  and  Aluminium  Sulphate.  Julius  F.  Sacher  ( Chem . 
Zeit.,  1911,  35,  1447). — Concentrated  solutions  of  barium  acetate  and 
aluminium  sulphate  react  together  very  slowly,  and  barium  sulphate 
is  not  at  first  precipitated.  Vigorous  stirring  or  shaking,  heating,  or 
dilution  with  water  brings  about  precipitation.  Barium  acetate  and 
magnesium  sulphate  behave  similarly,  but  precipitation  is  much  more 
rapid,  in  accordance  with  the  greater  dissociation  of  magnesium 
sulphate.  Saturated  solutions  of  lead  acetate  and  aluminium  sulphate 
give  a  precipitate  immediately.  C.  H.  D. 

Distillation  of  Binary  Mixtures  of  Metals  in  a  Vacuum.  I. 
Isolation  of  a  Compound  of  Magnesium  and  Zinc.  Arthur 
J.  Berry  ( Proc .  Roy.  Soc .,  1911,  A,  86,  67 — 71). — Mixtures  of 
magnesium  and  zinc,  containing  the  latter  in  excess  of  the  ratio 
IMg  :  2Zn,  have  been  distilled  in  highly  exhausted  glass  tubes  at 
temperatures  somewhat  lower  than  the  temperature  at  which  the  glass 
began  to  soften.  Analysis  of  the  residual  alloy  gives  numbers  which 
correspond  closely  with  the  formula  MgZn2.  Since  the  existence  of  a 
definite  compound  of  this  composition  is  indicated  by  the  freezing- 
point  diagram,  it  appears  that  this  compound  can  be  isolated  by 
distilling  off  the  excess  of  the  more  volatile  component  from  a 
mixture  of  the  two  metals.  Further  experiments  are  described  which 
show  that  this  compound  can  be  distilled  without  change. 

H.  M.  D. 

Solubility  of  Magnesium  Ammonium  Sulphate.  Atherton 
Seidell  (Pharm.  J.,  1911,  [iv],  33,  846). — Lothian  (Abstr.,  1910,  ii, 
504)  gave  determinations  of  the  solubility  of  crystallised  magnesium 
ammonium  sulphate  much  higher  than  those  on  record.  The  author 
calls  attention  to  a  mistake  in  Lothian’s  calculations,  and  shows  that 
when  this  is  corrected  there  is  really  a  good  agreement  at  the  higher 
temperatures  (15 — 27,22°).  At  the  lower  temperatures  (I’ll — 10°), 
Lothian’s  results  are  probably  incorrect,  since  his  solubility  curve  for 
these  temperatures  is  very  irregular  and  abnormal  in  its  course. 

T.  S.  P. 

Action  of  Distilled  Water  and  of  Distilled  Water  Contain¬ 
ing  Electrolytes  on  Metallic  Lead.  Makgherita  Traube- 
Mengarini  and  Alberto  Scala  (Mem.  R.  Accctd.  Lincei,  1911,  [v],  8, 
576 — 598). — In  contact  with  distilled  water  quite  free  from  oxygen, 
metallic  lead  passes  rapidly  into  colloidal  solution  at  room  temperature. 
In  contact  with  oxygen  from  the  air  the  colloidally  dissolved  metal  is 
rapidly  transformed  into  the  colloidal  hydrated  oxide,  the  particles  of 
which  slowly  aggregate  to  form  crystals  of  various  forms.  Electro¬ 
lytes,  above  a  concentration  characteristic  for  each,  prevent  the 
corrosion  of  lead  ;  below  this  concentration,  corrosion  continues,  but  the 
colloid  is  coagulated  and  deposited  on  the  surface  of  the  metal. 

It  is  considered  that  the  colloidal  state  is  an  ionised  combination 
of  a  colloid  with  water,  and  it  is  shown  that  this  theory  affords  a 
satisfactory  explanation  of  the  behaviour  of  colloids. 
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All  metals  dissolve  more  or  less  easily  in  water  in  the  colloidal 
state.  Lead  dissolves  most  readily,  zinc  and  iron  also  dissolve 
colloidally  in  water  in  the  absence  of  oxygen,  and  the  results  with 
these  metals  will  be  described  in  a  later  communication.  Platinum 
comes  at  the  other  extremity,  dissolving  only  with  very  great 
difficulty.  G.  S. 

The  Formation  of  Lead  Carbonate  from  Metallic  Lead  in 
Presence  of  Metallic  Aluminium.  G.  Reich ard  ( Pharm .  Zentr.-h., 
1911,  52,  1395 — 1396). — Aluminium  number  plates  on  the  wooden 
vessels  of  a  brewery  were  fixed  on  a  backing  of  lead,  held  in  an  iron- 
frame.  After  a  time,  the  plates  became  covered  with  a  laminated 
deposit,  consisting  of  lead  acetate  and  lead  carbonate,  in  which  thin 
laminae  of  lead  and  aluminium  were  also  to  be  distinguished. 

C.  H.  D. 

Thermal  Analysis  of  Binary  Mixtures  of  the  Chlorides  of 
Univalent  Elements.  Carlo  Sandonnini  and  P.  G.  Aureggi  ( Atti 
R.  Accad.  Lincei,  1911,  [v],  20,  ii,  588 — 596.  Compare  Sandonnini, 
Abstr.,  1911,  ii,  800). — The  paper  deals  with  the  thermal  analysis  of 
six  more  binary  mixtures  of  the  chlorides  of  these  elements.  Lithium 
chloride  and  thallous  chloride  aro  completely  miscible  in  the  liquid 
state.  There  is  an  eutectic  at  342°  corresponding  with  about  62  mol.  % 
of  thallous  chloride,  and  the  two  substances  do  not  give  mixed 
crystals  in  any  proportion.  The  eutectic  point  of  the  system 
JSaCl-TICl  lies  at  412°  (about  85  mol.  %  of  thallous  chloride),  and 
probably  the  two  substauces  are  not  miscible  in  the  solid  state. 
Potassium  chloride  and  thallous  chloride  are  miscible  in  all  proportions 
both  in  the  solid  and  in  the  liquid  state.  The  system  RbCl-AgCl 
shows  an  eutectic  point  at  253°  (60  mol.  %  of  silver  chloride) ;  this 
is  analogous  to  the  system  KCl-AgCl  (compare  Schemtschuschny, 
Abstr.,  1907,  ii,  259),  and  here  also  thermal  analysis  does  not  reveal 
the  compounds  which  are  known  to  exist.  Rubidium  chloride  and 
Uiallous  chloride  are  completely  miscible  within  wide  limits.  Thallous 
chloride  gives  with  silver  chloride  a  compound,  2AgCl,3TlCl,  which 
decomposes  on  melting,  and  is  revealed  by  a  pause  at  252°.  There 
is  an  eutectic  at  210°  (41  mol.  %  of  thallous  chloride).  R.  V.  S. 

Europous  Chloride.  Georges  Urbain  and  Francois  Bourion 
(Gompt.  rend.,  1911,  153,  1155 — 1158). — The  action  of  chlorine  and 
sulphur  chloride  vapour  on  europium  oxide  leads  to  the  formation  of  a 
black  mass  containing  less  chlorine  than  europic  chloride.  To  obtain 
the  latter  in  the  anhydrous  state  it  is  necessary  to  employ  the  hydrated 
chloride  dried  at  100°.  Europous  chloride,  EuC12,  is  best  prepared  by 
reducing  the  higher  chloride  in  a  current  of  hydrogen  at  400 — 450°. 
It  is  a  colourless,  amorphous  substance,  forming  a  neutral  solution  in 
water.  When  the  latter  is  concentrated  at  100°,  oxidation  occurs,  in 
accordance  with  the  equation  1  2EuC12  +  302  =  8EuCl3  +  2Eu203. 

Europous  chloride  is  more  stable  than  the  corresponding  chloride  of 
samarium,  the  only  other  metal  of  the  group  known  to  form  a  lower 
chloride.  W.  O.  W. 
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Atomic  Weight  of  Holmium.  Otto  Holmberg  {Arkiv.  Kem. 
Min.  Geol.,  1911,  4,  No.  10,  1 — 4). — The  holmium  material  previously 
obtained  by  the  author  (Abstr.,  1911,  ii,  286)  has  been  further  purified 
by  a  long  series  of  fractional  crystallisations.  After  250  fractionations 
of  the  nitrate,  1 0  chief  fractions  were  obtained,  which  contained  only 
traces  of  erbium  ;  these  were  further  fractionated  by  repeated  partial 
precipitation  with  ammonia,  until  finally  an  oxide  was  obtained  which 
gave  a  value  for  the  atomic  weight  of  holmium  which  was  not  altered 
by  further  fractionation.  As  a  mean  of  six  determinations  the  atomic 
weight  is  found  to  be  163 ‘5.  Spectral  examination  of  2 N-  and  0*5A- 
solutions  of  the  nitrate  prepared  from  this  oxide  showed  that  only  the 
merest  traces  of  erbium  and  dysprosium  were  present. 

Examination  of  the  atomic  weights  of  the  rare-earth  metals  shows 
that  they  may  be  divided  up  into  pairs,  for  example,  lanthanum  and 
cerium,  praseodymium  and  neodymium,  etc.,  in  which  the  atomic 
weights  are  very  close  together;  dysprosium  (  =  162*5)  and  holmium 
(  —  163*5)  form  such  a  pair. 

Holmium  oxide  is  pale  yellow  in  colour ;  the  salts  are  yellow,  with  a 
slight  tinge  of  orange.  T.  S.  P. 

Solubility  of  Aluminium  Hydroxide  in  Sodium  Hydroxide. 
Roland  Edgak  Slade  ( Zeitsch .  Elektrocliem.,  1912,  18,  1 — 2.  Compare 
ibid.,  1911,  17,  261  ;  Herz,  Abstr.,  1911,  ii,  728).— In  a  recent  paper 
( loc .  cit.)  Herz,  who  had  previously  from  solubility  measurements 
found  the  ratio  Na  :  Al  as  3  :  1  for  solutions  of  aluminium  hydroxide  in 
sodium  hydroxide,  criticised  the  author’s  statement,  based  mainly  on 
freezing-point  determinations,  that  the  solutions  in  question  contain  only 
NaA102.  The  author  has  now  carried  out  further  solubility  measure¬ 
ments  and  finds  that  the  ratio  Na :  Al  varies  from  2:1  to  10:1 
according  to  the  conditions  of  precipitation  and  the  mode  and  duration 
of  drying  of  the  hydroxide.  The  observation  of  Herz  that  the  ratio 
Na  :  Al  is  always  3  :  1  is  erroneous,  and  there  is  no  evidence  that  the 
solutions  in  any  circumstances  contain  A103'"  ions.  The  gelatinous 
aluminium  hydroxide  is  always  an  unstable  phase  under  these 
conditions.  G.  S. 

Solubility  of  Aluminium  Hydroxide  in  Ammonium  Sulphate 
Solution :  Artificial  Production  of  Alumian.  Robert  Kre- 
mann  and  K.  Huttinger  {Zeitsch.  Kryst.  Min.,  1911,50,85;  from 
Jahrb.  k.k.  geol.  Reichs.,  1908,  58,  637 — 658). — Starting  with  a  con¬ 
centrated  solution  of  aluminium  sulphate,  the  solubility  of  aluminium 
hydroxide  increases  with  decreasing  concentration,  reaching  a  maximum 
for  38%  A12(S04)3  at  60°,  32%  at  20°,  and  28%  at  40° ;  the  solid  in 
contact  with  the  solution  has  now  the  composition  Al2(S04)s,16H20. 
The  solubility  of  the  hydroxide  then  decreases  slowly  with  decreasing 
concentration  to  7  5%  A12(S04)3  at  60°  and  40°,  when  the  precipitate 
has  the  composition  of  alumian,  A1203,2S03,12H20.  Corresponding 
basic  sulphates  with  10H2O  and  11H20  were  also  obtained. 

L.  J.  S. 

Some  Artificial  Aluminosilicates  of  the  Type  R0,Al203,2Si02. 
A.  S.  Ginsberg  {Zeitsch.  anorg.  Chem.,  1912,  73,  277 — 292;. — The 
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method  of  thermal  analysis  has  been  applied  to  mixtures  prepared  by 
heating  alumina  and  silica  with  the  carbonates  of  other  metals  in 
graphite  crucibles  in  a  kryptol  furnace. 

Synthetic  anorthite,  CaAl2Si208,  solidifies  at  1440°  when  slowly 
cooled,  the  readings  being  sharp.  The  value  1532°,  obtained  by  Day 
and  Allen  (Abstr.,  1906,  ii,  177)  for  the  melting  point,  is  probably  high 
owing  to  superheating.  The  synthetic  product  is  optically  identical 
with  the  natural  mineral.  Synthetic  nepheline,  Na2Al2Si208,  tends  to 
form  a  glass  unless  the  fused  mass  is  heated  to  1500 — 1600°  before 
cooling,  when  crystallisation  occurs  readily,  the  freezing  point  being  at 
1223°.  The  glass  is  slowly  devitrified,  forming  nepheline  crystals, 
at  900°. 

Anorthite  and  nepheline  are  isomorphous,  the  freezing-point  curve 
of  their  mixtures  being  continuous,  with  a  minimum  at  1130°  and  70% 
nepheline.  Mixtures  near  to  the  anorthite  end  of  the  series  have 
a  tendency  to  form  glasses.  The  polymorphic  transformation  of 
anorthite  at  1150°  can  be  detected  in  the  mixtures. 

Kaliophilite,  K2Al2Si208  (potassium  nepheline),  crystallises  with 
difficulty,  and  the  freezing  point  has  not  been  determined.  Eucryptite, 
Li2Al9Si9Ofi,  crystallises  readily,  forming  twinned  crystals.  The 
freezing  point  is  1307°.  O.  H.  D. 

The  Freezing-point  Diagram  of  the  Binary  System 
Manganese- Arsenic.  P.  Schoen  (Metallurgies  1911,  8,  739—741). 
— Alloys  of  manganese  and  arsenic,  prepared  by  adding  the  compound 
MnAs  to  manganese,  give  a  freezing-point  curve  which  has  a 
maximum  at  1029°  and  59'5%  Mn,  corresponding  with  the  compound 
MrijAs,  and  another  at  955°,  corresponding  with  MnAs.  Eutectic 
points  occur  at  932°  and  78%  Mn,  and  at  880°  and  50%  Mn 
respectively.  A  reaction  in  the  solid  state,  accompanied  by  the 
development  of  heat,  reaches  a  maximum  at  752°  and  52'5%  Mn,  and 
probably  indicates  the  formation  of  a  third  compound,  Mn3As2. 
Alloys  in  the  neighbourhood  of  this  composition  become  magnetic 
on  quenching  from  850°,  whilst  those  containing  from  45  to  47‘2%  Mn 
are  even  magnetic  when  slowly  cooled.  MnAs  and  Mn2As  are  not 
magnetic  (compare  Wedekind  and  Veit,  Abstr.,  1911,  ii,  985). 

C.  H.  D. 

Reduction  of  Neutral  Potassium  Permanganate  Solu¬ 
tions  in  Presence  of  Normal  Sulphates  in  Various  Con¬ 
centrations.  P.  A.  Tscheishwili  (J.  Russ.  Phys.  Chem.  Soc.,  1911, 
43,  1402 — 1420.  Compare  Abstr.,  1911,  ii,  43). — The  author  has 
examined  the  action  of  a  number  of  normal  sulphates  on  potassium 
permanganate  in  neutral  solutions,  these  being  subsequently  filtered 
through  washed,  ignited  asbestos,  and  the  permanganate  estimated  by 
titration.  With  all  the  sulphates  employed  except  chrome  alum,  a 
slow  reducing  action  on  the  permanganate  was  observed,  and  in  some 
cases  the  percentage  of  the  permanganate  reduced  was  less  after,  say, 
eight  months,  than  after  three  months.  Chrome  alum  exerted  a 
far  more  rapid  action,  as  much  as  80 — 90%  of  reduction  occurring  in 
twenty-four  hours  and  100%  in  a  month;  this  result  is  probably  due 
to  the  conversion  of  the  chromic  oxide  into  chromium  trioxide, 
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Cr203  +  03  =  2Cr03.  A  solution  of  permanganate  in  distilled  water 
alone  showed  no  reduction  after  eight  months. 

The  general  conclusion  drawn  from  the  results  is  that,  in  many 
cases,  mineral  salts  play  the  part  of  positive  or  negative  catalysts 
towards  the  reduction  of  permanganate  in  neutral  solution.  This 
action  not  only  depends  on  the  chemical  nature  of  the  constituent  ions 
of  the  salts,  but  varies  widely  with  the  physical  conditions  of  the 
surrounding  medium.  Concentration  of  the  salt  also  influences  the 
intensity  of  the  catalytic  action,  which  appears  always  to  increase  with 
increase  of  the  concentration.  T.  H.  P. 

The  System  Iron-Carbon.  Andreas  Smits  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam,  1911,  14,  530 — 536  ;  Zeitsch.  Elelctrochem .,  1912, 
18,  51 — 54). — Although  cementite  is  metastable  when  found  as 
a  constituent  of  alloys  of  iron  and  carbon,  it  may  be  formed  by  heating 
iron  containing  graphite  at  or  above  720°  (Royston,  J.  Iron  and  Steel 
Inst.,  1897,  1,  166)  and  cooling  rapidly.  It  may  be  supposed  that  the 
liquid  phase,  and  also  the  solid  solution  which  separates  from  it, 
contain  carbon  dissolved  both  as  graphite  and  as  carbide,  the  equili¬ 
brium  being  3Fe  +  C^Pe3C.  An  increase  in  the  concentration  of 
carbon  shifts  the  equilibrium  towards  the  right.  When  the  solid 
solution  is  cooled  rapidly  from  1030°,  the  greater  concentration  of 
carbon  in  the  solid  phase  may  shift  the  internal  equilibrium  so  far  to 
the  right  that  the  solid  solution  becomes  supersaturated  with  respect 
to  carbide,  which  is  therefore  deposited.  C.  H.  D. 

The  Polyhedral  Structure  of  Iron-Carbon  Alloys.  N.  J. 
Wark  ( Metallurgie ,  1911,  8,  731 — 736.  Compare  this  vol.,  ii,  52). — 
Martensite  in  quenched  steels  often  forms  large  polyhedra.  Quenching 
experiments  with  carbon  steels  almost  free  from  other  elements  show 
that  this  structure  is  probably  that  of  the  original  austenite  solid 
solution,  although  it  has  not  be  found  possible  to  obtain  it,  in  low- 
carbon  steels,  entirely  free  from  martensite,  owing  to  the  difficulty  of 
undercooling  such  alloys.  Steel  etched  with  hydrogen  chloride  at  high 
temperatures  within  the  austenite  region  shows  a  polyhedral  structure, 
whatever  the  proportion  of  carbon  may  be.  C.  H.  D. 

Action  of  Heat  on  the  Ochres.  Allotropic  Modifications. 
A.  Bouchonnet  (Bull.  Soc.  chim.,  1912,  [iv],  11,  6 — 12.  Compare 
Abstr.,  1911,  ii,  495). — The  author  describes  the  properties  of  some 
modified  ochres.  The  density  increases  from  the  natural  yellow  ochre 
upwards  through  the  various  modifications  to  the  black,  obtained  at 
1600°.  The  plasticity  diminishes  with  rise  in  temperature,  and  seems 
to  have  entirely  disappeared  at  800 — 850°.  The  yellow  and  red  ochres 
are  soluble  in  acids,  but  the  so-called  “  a-variety,”  obtained  at  950°, 
and  the  other  modifications  are  insoluble  in  all  acids  except  hydro¬ 
fluoric,  even  on  heating.  The  a-variety  is  highly  magnetic.  This 
property,  however,  disappears  on  prolonged  heating,  only  to  reappear 
at  1600°.  W.  G. 

A  Compound  of  Ferric  Sulphate  and  Alcohol.  Constitution 
of  Ferric  Sulphate.  Albert  Recoura  ( Compt .  rend.,  1911,  153, 
1223 — 1226.  Compare  Abstr.,  1909,  ii,  552,  693). — The  yellow 
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compound,  Ee203,3S03,3H20,  obtained  by  dehydrating  the  hexahydrate 
at  108°,  forms  an  alcoholic  solution  in  which  barium  chloride  fails  to 
produce  a  precipitate  of  barium  sulphate.  The  compound  with  alcohol, 
Fe203,3S03,2H20,2C2H60,  previously  described,  loses  half  its  water  at 
105°  without  changing  in  appearance ;  the  remainder  is  lost  simul¬ 
taneously  with  the  alcohol  at  115°,  the  material  becoming  temporarily 
black.  The  alcohol  does  not  appear  to  be  united  to  sulphuric  acid, 
since  it  is  removed  bv  solution  in  water,  unlike  the  combined  alcohol 
in  ethyl  ferrisulphate.  These  and  other  observations  are  explained 
by  supposing  that  the  trihydrate  has  the  constitution  Fe2(S03)3(0H)6, 
the  salt  in  a  manner  resembling  the  green  pentahydrate  of  chromic 
sulphate.  W.  O.  W. 

The  Form  of  Certain  Silicate  Precipitates.  Raphael  E. 
Liesegang  ( Zeitsch .  Chem.  Ind.  Kolloule,  1911,  9,  298 — 300). — The 
various  forms  assumed  by  the  colloidal  precipitates  of  ferric  silicate 
are  described.  These  different  forms  arise  when  drops  of  concentrated 
solutions  of  ferric  chloride  are  brought  into  contact  with  a  solution  of 
sodium  silicate  under  varying  conditions.  H.  M.  D. 

Red  and  Blue  Cobaltous  Hydroxide.  Arthur  Hantzsch 
{Zeitsch.  anorg.  Chem.,  1912,  73,  304 — 308). — Blue  cobaltous  hydroxide 
is  generally  regarded  as  a  basic  salt.  It  is  found  that  when  precipi¬ 
tated  from  a  solution  of  the  sulphate  by  an  insufficient  quantity  of 
alkali,  and  washed  with  cold  water  until  no  more  sulphuric  acid  is 
removed,  the  residue  always  contains  much  sulphate.  Repeated  boiling 
with  water  free  from  air,  however,  gradually  removes  most  of  the 
sulphate  without  altering  the  blue  colour. 

The  red  hydroxide  is  obtained  by  precipitating  with  an  excess  of 
alkali,  washing  with  hot  water  in  an  atmosphere  of  hydrogen,  and 
finally  washing  with  alcohol  and  ether.  It  retains  some  water  even 
after  prolonged  heating  in  nitrogen  at  300°,  whilst  the  blue  hydroxide 
is  completely  dehydrated  at  170°;  on  the  other  hand,  acetyl  and 
benzoyl  chlorides  react  much  more  vigorously  with  the  red  than  with 
the  blue  compound. 

The  case  is  regarded  as  one  of  “  chromo-isomerism,”  and  the  formulae 


Co(OH)2  and  H20 . CoO  are  suggested  for  the  red  and  blue  compounds 

respectively.  *  C.  H.  D. 


Solubility  of  Uranous  Oxide  in  Certain  Acids.  Albert 
Raynaud  ( Compt .  rend.,  1912,  154,  1480—1482). — The  uranous  oxide 
employed  was  obtained  by  the  ignition  of  uranyl  oxalate.  The  oxide 
is  readily  soluble  in  nitric  acid  with  formation  of  uranyl  nitrate ;  aqua 
regia  also  dissolves  it  readily.  It  is  less  soluble  in  the  other  common 
acids,  requiring  3100  grams  of  hydrochloric  acid  (D  1*17),  4650  grams 
of  hydrobromic  acid  (D  1'52),  2200  grams  of  sulphuric  acid  (D  1*79), 
and  over  12,000  grams  of  acetic  acid  to  dissolve  1  gram  of  the  oxide 
at  17°.  The  solubility  is  slightly  greater  in  the  boiling  acids. 

W.  O.  W. 

Pure  Vanadium.  Otto  Ruff  and  Walter  Martin  ( Zeitsch . 
angew.  Chem.,  1912,  25,  49 — 56). — Vanadium  trioxide,  melting  at 
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about  2000°,  gives  better  results  in  the  preparation  of  pure  vanadium 
than  the  pentoxide,  on  account  of  the  ready  fusibility  of  the  latter, 
which  causes  it  to  pass  into  the  slag.  Vanadium  trioxide,  prepared  by 
reducing  the  pentoxide  in  hydrogen  below  550°,  is  mixed  with 
aluminium  and  2%  of  powdered  carbon,  and  pressed  into  a  crucible 
lined  with  magnesia.  The  crucible  is  covered  and  heated  to  redness 
after  adding  a  layer  of  ignition  mixture.  The  product  contains  95%  of 
vanadium.  .Reduction  with  carbon  in  an  arc  gives  a  less  pure  product. 
Products  containing  95  to  97%  of  vanadium  axe  obtained  by  moulding 
mixtures  of  the  trioxide  and  carbon  with  starch  into  rods,  sintering  in 
an  electric  furnace  at  1750°,  and  finally  fusing  in  an  arc.  The 
impurity  consists  of  carbon  or  oxygen,  according  to  the  proportions 
employed. 

Vanadium  carbide,  VC,  prepared  in  the  resistance  furnace,  has 
m.  p.  2750°,  D18'7  5‘405,  and  is  silvery-white,  highly  crystalline,  and 
extremely  hard.  When  6  grams  of  the  powdered  carbide  are  mixed 
with  4*76  grams  of  vanadium  trioxide  and  a  little  starch  solution, 
pressed  into  a  zirconia  crucible,  and  heated  at  1950°,  the  metal  is 
fused,  and  then  contains  V  98*1 1%  and  C  1*92%. 

•  The  melting  points  of  different  specimens  of  vanadium  have  been 
determined  by  heating  in  the  electric  vacuum  furnace.  Either  oxygen 
or  carbon  raises  the  melting  point  of  vanadium,  and  by  extrapolating 
the  two  curves  obtained  from  mixtures  containing  varying  quantities 
of  carbon  and  of  oxygen,  pure  vanadium  is  found  to  melt  at  1715°. 
The  raising  of  the  melting  point  is  due  to  the  formation  of  solid  solu¬ 
tions  with  the  oxide,  VO,  and  the  carbide.  The  density  is  also  found 
by  extrapolation,  being  lowered  by  impurities.  The  pure  metal  has 
D18’7  5*688.  The  heat  of  combustion  of  1  gram  to  the  pentoxide  is 
2456  cal.  C.  H.  D. 


Hetero-poly-acids  containing  Vanadic  Acid.  Wilhelm 
Prandtl  [and  Maurice  Humbert]  ( Zeitsch .  anorg.  Ghem.,  1911,  73, 
223 — 238.  Compare  Diillberg,  Abstr.,  1903,  ii,  733  ;  Prandtl  and 
Lustig,  Abstr.,  1907,  ii,  477). — The  complex  vanadiselenites  may  be 
regarded  as  derived  from  a  hexavanadic  acid,  and  may  then  be 
formulated  in  accordance  with  Werner’s  theory.  One  molecule  of  a 
hexavanadate  can  combine  with  up  to  12  mols.  of  selenious  acid.  The 
vanadiselenious  acid,  3V205,4Se02,4H20,  which  forms  hydrates,  may 
be  represented  as  1  : 4-hexavanadiselenious  acid,  H4V60l7,4H2Se03, 
with  4H20  and  8H20.  The  sodium,  potassium,  and  ammonium  salts 
are  obtained  by  adding  a  20 — 25%  solution  of  selenious  acid  in  excess 
to  solutions  of  alkali  vanadates.  The  following  salts  are  described  : 
Na2H2V0Ol7,4H2SeO3,  orange  prisms;  Na2H2V60l7,4Se02,2H20,  dark 
red*  prisms  ;  Na2H2V60l7,4H2Se03,6H20,  a  bulky  precipitate  ; 

K3HVG0l7,4Se02 

or  K2H2  VG0l7,4Se02,  a  bulky,  orange  precipitate  ; 

K3HV60l7,4Se02,2H20  ; 

K2H2V6Ol7  4H2Se03 ;  K2H2V60l7,4Se02,2H20  ; 

(IS  H4)3HV60x7,4Se02,H20, 

a  yellow,  pulverulent  precipitate ;  (NH4)2H2V60l7,4Se02,  an  orange 
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precipitate.  Higher  proportions  of  Se02  were  found  in  some  of  the 
compounds  prepared  by  Prandtl  and  Lustig  ( loc .  cit.). 

Ammonium  1  : 12-hexavanadiselenite,  (NH4)3HV60l7,12Se02,  2  or 
4H20,  forms  red,  transparent  crystals  with  blue  surface  lustre,  and 
the  potassium  salt  is  quite  similar.  The  2  :  5-hexavanadiselenites  have 
the  formula  2M4Vfi0l7,5H2Se03,£eH20,  where  M  =  NH4,  K,  Li,  Na. 

The  yellow  vanadiselenites  have  the  formula  M20,V205,2Se02,a:H20. 

The  complex  vanadituugstates  and  vanadimolybdates  described 
in  the  literature  are  reviewed  and  formulated  as  derivatives  of 
hexavanadic  acid.  C.  H.  D. 

Tantalum  and  Columbium  Pentafluorides,  and  the 
Preparation  of  Pure  Tantalic  and  Columbic  Acids.  Otto 
Ruff  and  Emil  Schiller  ( Zeitsch .  anorg.  Chem.,  1911,  72,  329 — 357). 
— Tantalum  pentachloride  is  best  prepared  from  the  oxide  by  heating 
in  a  quartz  tube  to  redness  in  a  stream  of  chlorine  and  carbon  tetra¬ 
chloride.  The  chloride  reacts  with  anhydrous  hydrogen  fluoride  in  a 
freezing  mixture  in  a  platinum  apparatus  (Abstr.,  1907,  ii,  268),  and 
the  resulting  pentafluoride  is  purified  by  distillation  under  reduced 
pressure. 

Tantalum  pentafluoride  forms  large,  colourless,  doubly  refracting 
prisms,  Dlfl'5  4‘744,  m.  p.  96-8°  (corr.),  b.  p.  229-2 — 229-5°/760  mm. 
(corr.).  The  vapour  pressure  has  been  determined  in  a  modified 
apparatus  of  Smith  and  Menzies  (Abstr.,  1910,  ii,  1036)  constructed 
of  copper.  The  fluoride  is  inactive  towards  oxygen  and  most  metals 
and  non-metals  up  to  its  boiling  point.  It  is  rapidly  decomposed  by 
water,  acids  and  alkalis,  alcohol  and  ether.  It  forms  potassium 
tantalum  heptafluoride  when  fused  with  potassium  fluoride. 

Columbium  pentafluoride  is  prepared  in  a  similar  manner,  and  forms 
colourless,  refractive  prisms,  D18  3-2932,  m.  p.  75-5°  (corr.),  and  b.  p. 
217 — 220°/760  mm.  (corr.).  It  is  somewhat  more  reactive  than  the 
tantalum  compound. 

In  order  to  improve  the  method  of  separation  of  tantalum  and 
columbium  by  fractional  crystallisation  of  their  alkali  double  fluorides, 
determinations  of  the  solubility  of  these  salts  in  presence  of  varying 
quantities  of  hydrofluoric  acid  and  potassium  fluoride  have  been  made, 
using  pure  hydrofluoric  acid  prepared  by  dissolving  the  anhydrous 
compound  in  water.  The  solubility  of  both  fluorides  diminishes 
rapidly  with  increasing  concentration  of  potassium  fluoride  and 
decreasing  concentration  of  hydrofluoric  acid.  The  solubility  increases 
rapidly  with  the  temperature,  and  is  always  greater  for  the  columbium 
salt  than  for  the  tantalum  salt.  A  method  of  fractionation  is 
described,  based  on  these  results,  and  suitable  for  the  treatment  of 
large  quantities  of  material. 

Eor  the  quantitative  separation  of  tantalum  and  columbium, 
05 — 1  gram  of  the  mixed  oxides  is  dissolved  in  hydrofluoric  acid,  the 
quantity  of  acid  corresponding  with  an  excess  of  4  3%.  Sufficient 
potassium  fluoride  is  then  added  to  combine  with  the  columbium,  the 
solution  is  evaporated,  and  the  residue  boiled  with  075%  hydrofluoric 
acid.  After  filtering  the  hot  solution,  the  residue  is  washed  twice 
with  10  c.c.  of  hot  water.  The  filtrate  is  then  evaporated,  the  residue 


INORGANIC  CHEMISTRY. 


ii.  169 


dried  at  120°  and  dissolved  in  hot  water,  and  Nj  10-potassium  hydr¬ 
oxide  is  then  added  until  the  precipitate  formed  just  dissolves.  The 
solution  is  evaporated,  the  residue  dissolved  in  10  c.c.  of  hot  water, 
and  again  evaporated.  This  is  twice  repeated,  until  the  tantalum 
double  salt  remains.  The  united  tantalum  fluorides  are  then  converted 
into  oxides,  and  the  columbium  is  estimated  in  the  filtrate. 

Tantalum  is  not  carried  off  as  vapour  by  hydrogen  fluoride  or 
ammonium  fluoride,  and  the  supposed  acid  fluorides  of  tantalum  and 
columbium  do  not  exist.  The  separation  of  titanium  from  the  two 
other  earths  is  best  carried  out  by  heating  in  a  stream  of  chlorine  and 
carbon  tetrachloride,  when  titanium  tetrachloride  is  first  volatilised. 

C.  II.  D. 

Interpretation  of  the  “  Protective  Action  ”  of  Gelatin  on 
Colloidal  Gold.  George  R.  Mines  ( Proc .  physiol.  Soc.,  1911, 
xxii — xxiv  ;  J.  Physiol.,  43). — The  experiments  recorded  confirm  the 
view  that  the  explanation  of  the  “  protective  action  ”  of  gelatin  is  due 
to  the  formation  of  a  thin  coating  of  gelatin  over  the  gold  particles  ; 
this  protects  them  from  the  action  of  electrolytes.  W.  D.  H. 

Colloidal  Gold  and  Platinum.  Nicola  Pappada  ( Zeitsch . 
Ghem.  Ind.  Kolloide,  1911,  9,  270 — 275.  Compare  this  vol.,  ii,  157). 
— As  a  general  rule,  tbe  influence  of  electrolytes  on  the  coagulation 
of  gold  and  platinum  hydrosols  is  exactly  the  same  as  on  the  coagula¬ 
tion  of  colloidal  silver.  In  regard  to  chemical  activity,  however, 
silver  is  much  more  active  than  either  gold  or  platinum.  Colloidal 
gold  is  not  coagulated  by  mercuric  chloride  in  the  cold,  neither  is 
there  any  chemical  action.  When  the  solution  is  heated,  coagulation 
takes  place,  but  the  mercuric  salt  is  not  reduced.  When  aqueous 
solutions  of  hydrocyanic  acid  or  potassium  cyanide  are  added  to  the 
gold  hydrosol,  its  colour  changes  from  dark  violet  to  yellow.  The 
yellow  solution  is  not  coagulated  when  active  multivalent  metal  ions 
are  added.  When  acted  on  by  the  halogens,  colloidal  gold  is  con¬ 
verted  into  the  corresponding  auric  salts.  Towards  these  chemical 
reagents  the  behaviour  of  platinum  hydrosol  is  similar  to  that  of  gold. 

H.  M.  D. 

Absorption  of  Hydrogen  by  Palladium  at  Small  Pressures 
and  Low  Temperatures.  S.  Valentiner  (Ber.  Deut.  physical.  Ges., 
1911,  13,  1003 — 1022). — The  absorption  of  hydrogen  by  spongy 
palladium  has  been  examined  at  —190°,  —78°,  and  the  ordinary 
temperature  for  small  values  of  the  gas  pressure.  A  glass  tube  of 
about  100  c.c.  capacity  was  filled  with  purified  hydrogen,  and  after 
its  pressure  had  been  determined  by  means  of  a  McLeod  gauge,  the 
gas  brought  into  contact  with  a  known  weight  of  palladium  con¬ 
tained  in  a  capillary  tube.  After  equilibrium  had  been  reached,  the 
pressure  in  the  apparatus  was  again  determined  by  means  of  the 
gauge,  and  from  the  dimensions  of  the  various  parts  of  the  apparatus, 
the  amount  of  hydrogen  absorbed  by  one  gram  of  palladium  could  be 
calculated.  By  admitting  successive  quantities  of  hydrogen  into  the 
apparatus,  it  was  possible  to  obtain  the  quantities  of  hydrogen  absorbed 
for  a  series  of  pressures. 
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The  data  obtained  in  this  way  show  that  the  absorption  capacity 
of  palladium  for  hydrogen  increases  very  rapidly  with  falling 
temperature.  The  equilibrium  pressure  for  palladium  sponge,  which 
contains  0T%  of  hydrogen,  amounts  to  0’025  mm.  at  —  78°  and 
O’OOl  mm.  at  —190°.  The  absorption  coefficient  also  increases  con¬ 
siderably  with  diminution  of  pressure,  and  this  is  especially  marked 
at  the  temperature  of  liquid  air.  The  determination  of  the  true 
value  of  the  equilibrium  is,  however,  complicated  by  the  fact  that 
the  absorptive  capacity  of  the  palladium  is  found  to  depend  on  its 
previous  history. 

On  account  of  the  extremely  large  absorptive  capacity  for  hydrogen 
at  - 190°  and  low  pressures,  palladium  can  be  very  conveniently 
employed  for  the  removal  of  the  last  traces  of  hydrogen  from  other 
gases,  and  experiments  are  recorded  which  show  that  this  can  be  done 
effectively.  H.  M.  D. 
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Minera logical  Chemistry. 


Determination  of  the  Crystallisation  Power  of  Minerals. 
V.  Schumoff-Deleano  and  Emil  Dittler  ( Centr .  Min.,  1911, 
753 — 757). — A  small  amount  (about  0  5  mg.)  of  the  powdered  mineral 
was  fused  in  a  small  silica  dish  on  the  heating  stage  of  the  microscope, 
and  the  temperature  quickly  reduced  to  a  definite  point  below  the 
melting  point.  After  the  temperature  had  remained  constant  for 
some  time,  the  number  of  centres  of  crystallisation  seen  in  the  field  of 
view  were  counted.  These  numbers  are  plotted  against  the  tempera¬ 
tures,  and  different  types  of  curves  are  so  obtained.  Spinel,  gehlenite, 
and  melilite  exhibit  a  greater  power  of  crystallisation  than  diopside, 
hedenbergite,  and  segirite.  L.  J.  S. 

Native  Iron  from  Russian  Island,  Vladivostok.  A.  A.  Inostz- 
anzeff  ( Zeitsch .  Kryst.  Min.,  1911,  50,  61 — 62  ;  from  Trav.  Soc.  Nat. 
St,  Petersbourg ,  1907,  35,  Sect.  Geol.  Min.,  21 — 57). — The  specimen 
described  was  obtained  in  a  bore  hole  passing  through  quartz-porphyry 
and  Triassic  sandstone.  It  is  brown  and  resembles  limonite  in  appear¬ 
ance,  but  it  has  a  much  higher  sp.  gr.  (7-007)  than  this,  and  it  is 
strongly  magnetic.  On  a  fresh  fracture,  it  shows  a  peculiar  oolitic 
structure,  with  black  grains  set  in  a  silver-white,  metallic  ground-mass. 
The  structure  of  the  metallic  portion  as  seen  under  the  microscope  is 
not  like  that  of  other  native  irons,  but  is  very  similar  to  that  of 
artificial  cast  iron,  there  being  bands  of  ferrite,  granular  cementite, 
and  a  ground-mass  of  pearlite,  whilst  graphite  is  also  present. 
Analysis  by  S.  A.  Jakowleff  gave  : 

Fe.  Comb.  C.  Free  C.  Al.  Mn.  Si.  S.  Total. 

93-87  0-33  2-87  0’16  0’66  155  0-04  99-48 

In  composition  also  the  material  is  thus  identical  with  artificial  cast 
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iron.  It  is  suggested  that  this  “  native  cast  iron  ”  was  formed  by  the 
action  of  the  intruded  igneous  rock  on  coal  and  iron  ore  in  the 
sedimentary  rocks.  L.  J.  S. 

Earth-gas  in  Transylvania  in  the  Tertiary  Basin.  Julius 
von  Szadeczky  ( Petroleum ,  1911,  6,  773). — A  natural  gas  exists  in 
the  neighbourhood  of  KissArmAs,  which  contains  99-25%  methane, 
0-75%  nitrogen,  and  no  trace  of  carbon  monoxide,  and  is  ejected  in 
daily  yield  of  over  912124  cubic  metres  and  with  a  noise  discernible  at 
a  distance  of  10  kilometres.  The  geological  aspect  of  the  district  is 
also  described.  F.  M.  G.  M. 

A  Hydrocarbon  from  the  Diamond-washings  of  Bahia, 
Brazil.  John  Casper  Branner  (Amer  J.  Sci.,  1912,  [iv],  33,  25 — 26). 
— The  material  is  found  as  rounded  masses  beneath  the  diamond¬ 
bearing  gravels  at  Chique-Chique  in  the  State  of  Bahia.  It  is  jet-black 
and  opaque ;  and  very  friable,  breaking  with  a  conchoidal  fracture  ; 
D  1'51,  H  2^.  Analysis,  by  L.  It.  Lenox,  gave:  water,  19 ’43; 
volatile  combustible  matter,  35  47  ;  fixed  carbon,  40  06 ;  ash  (mainly 
A12Os),  5-07=100-03.  The  material  is  soluble  in  sulphuric  acid, 
nitric  acid,  and  potassium  hydroxide,  but  insoluble  in  alcohol,  ether, 
benzene,  etc.  L.  J.  S. 

Origin  of  Naphtha.  WladimirN.  Ipatieff  (J.  Russ.  Phys.  Chem. 
Soc.,  1911,  43,  1437 — 1445*). — The  author  discusses  the  theories  of 
the  mineral  and  organic  origin  of  naphtha  and  the  reason  for  the 
displacement  of  the  former  by  the  latter  during  recent  years.  All  the 
available  geological  data  testify  that  original  deposits  of  naphtha  occur 
only  where  there  has  been  life,  and  that  emanation  of  naphtha  has 
taken  place  only  when  it  originated  in  presence  of  strata  permeable  to 
naphtha,  secondary  deposits  being  thus  [obtained.  Support  to  the 
theory  of  organic  origin  is  also  given  by  the  investigations  of 
geologists  and  biologists  on  the  destruction  of  life  on  the  shores  of 
seas  and  oceans,  such  as  is  occurring  at  the  present  time  in  the  Black 
Sea,  and  by  Andrusoff’s  observations  on  the  formation  of  hydrogen 
sulphide  in  the  Black  Sea  owing  to  this  loss  of  life. 

A  further  hypothesis  of  the  formation  of  naphtha  might  be  based 
on  the  various  simple  syntheses  of  representatives  of  the  different 
classes  of  hydrocarbons.  Reference  is  made  to  Sabatier’s  results,  which 
explain  the  formation  of  naphtha  from  acetylene ;  to  the  formation 
of  methane  and  ethylene  by  the  action  of  water  vapour  on  carbon  in 
presence  of  lime  (compare  Yignon,  Abstr.,  1911,  ii,  391),  and  to  the 
author’s  own  experiments,  which  show  that,  under  the  influence  of 
heat  and  pressure,  ethylene  condenses  to  higher  hydrocarbons. 

T.  H.  P. 

Application  of  Colloid  Chemistry  to  Mineralogy  and 
Geology.  Bauxite,  a  Natural  Alumina  Hydrogel.  Emil  Dittler 
and  Oornelio  Doelter  ( Zeitsch .  Chem.  Ind.  Kolloide,  1911,  9, 
282 — 290). — The  behaviour  of  the  chief  constituents  of  bauxites 
towards  certain  colouring  matters  has  been  examined,  and  the  informa- 

*  and  J.  pr.  Chem.,  1911,  [ii],  84,  800 — 808. 
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tion  thus  obtained  has  been  applied,  in  combination  with  microscopic 
observations,  to  the  examination  and  classification  of  bauxites  from 
different  sources.  True  bauxite  is  regarded  as  a  hydrogel  of  alumina, 
which  has  a  large  capacity  for  taking  up  other  substances,  such 
as  silica,  water,  carbon  dioxide,  sulphur  dioxide,  phosphoric  oxide,  and 
titanium  dioxide.  H.  M.  D. 

Baddeleyite  [Native  Zirconia]  from  Montana.  Austin  F. 
Rogers  ( Arner .  J.  Sci.,  1912,  [iv],  33,  54 — 56). — This  mineral,  pre¬ 
viously  known  only  from  Ceylon,  Brazil,  and  the  Island  of  Alno 
(Sweden),  has  been  found  in  a  gneissoid  corundum-syenite  from  near 
Bozeman,  Montana.  The  minute  crystals  and  grains  are  black  with  a 
sub-metallic  lustre,  and  they  occur  embedded  in  the  felspar  and  in  the 
corundum,  or  more  frequently  on  the  surface  of  the  latter.  The 
mineral  is  infusible  before  the  blowpipe  (but  fusible  in  the  oxygen-gas 
blowpipe),  and  is  decomposed  by  strong  sulphuric  acid.  The  corundum- 
syenite  consists  of  felspar  (microcline-microperthite),  biotite,  and 
corundum,  with  subordinate  amounts  of  muscovite,  sillimanite,  and 
zircon.  The  low  percentage  (about  44)  of  silica  in  this  rock  no  doubt 
caused  the  zirconia  to  crystallise  as  baddeleyite  rather  than  as  zircon. 

L.  J.  S. 


Analysis  of  Thorianite  from  Ceylon.  W.  Jak6b  and  Stanislaw 
Tolloczko  {Bull.  Acad.  Sci.  Cracow,  1911,  A,  558 — 563). — A  specimen 
of  Ceylon  thorianite  gave  on  analysis  : 


SiOa. 

PbO. 

Bi203. 

CuO. 

Ce203. 

(La,  Di)20; 

,  Y203. 

A1203. 

F  e203. 

Ti02. 

0-250 

2-867 

0-003 

0  008 

0-107 

0-178 

0-030 

0-260 

0348 

1-295 

Zr02. 

CaO. 

Rh. 

ThOa. 

U308. 

h2o. 

C02. 

He. 

Insol. 

Total. 

0-920 

0-17 

0  008 

65370 

23-470 

0-605 

0-275 

0-225 

0150 

99-67 

Also  As203  (?),  Su02  (?),  Sb204,  HgO,  traces. 


This  result  when  compared  with  those  of  other  observers  (which  are 
tabulated)  shows,  in  most  cases,  a  much  larger  amount  of  uranium 
oxide  and  a  consequent  decrease  in  thorium  oxide.  This  may  be 
explained  by  the  fact  that  the  mineral  is  really  an  isomorphous  mixture 
of  uranium  and  thorium  oxides.  L.  de  K. 

Minerals  Accompanying  the  Ferriferous  Deposit  of  the  Buca 
della  Vena  near  Stazzema,  Apuan  Alps.  Ugo  Panichi  {Alii  R. 
Accad.  Lined ,  191 1,  [v],  20,  ii,  568 — 571). — Interposed  between  the 
calcareous  rock  and  the  iron  ore  at  this  place  is  a  reddish-brown 
mineral  of  which  the  main  portion  is  a  reddish-brown,  crystalline 
substance,  D  2 '88,  having  the  following  composition  : 

CaO.  FeO.  MnO.  C02.  Ha0.  Total. 

52-58  1-21  0  98  48'10  2'46  100-83 

The  mineral  is  therefore  a  calcite  containing  iron  and  manganese. 
It  bears  crystals  of  pure  calcite,  and  is  traversed  by  veins  of  manganite 
with  which  a  quantity  of  wad  is  associated.  In  the  manganite, 
crystals  of  magnetite  and  of  manganiferous  siderite  occur,  whilst  in  the 
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powdery  wad,  occasional  crystals  of  hornblende  are  to  be  found.  On 
the  incrustations  of  wad,  a  crystalline,  caleiferous  rbodocrosite  is 
deposited  in  places.  R.  V.  S. 

Mineralogical  Nature  of  Russian  Phosphorites.  Wladimir 
Tschirwinsky  ( Jahrb .  Min.,  1911,  ii,  51 — 74). — The  material  of  the 
Russian  phosphorites  [that  is,  phosphatic  nodules]  is,  in  most  cases, 
crystalline  ;  it  is  not  amorphous,  nor  does  it  always  consist  of  massive 
apatite,  as  has  often  been  supposed.  It  forms  the  cementing  material 
between  grains  of  quartz,  felspar,  glauconite,  iron  oxide,  etc.,  in  the 
sandy  phosphates,  which  may  contain  13 — 15%P2Oft,  and  it  also  forms 
the  base  of  the  calcareous  phosphates.  According  to  differences  in 
optical  character,  two  main  types  are  to  be  distinguished  :  one  with  a 
higher  birefringence  of  about  0-008,  and  the  other  with  a  lower 
birefringence  of  about  0'004  (as  for  apatite),  or  sometimes  with  little 
or  no  action  on  polarised  light.  These  two  types  also  differ  chemically  : 
the  latter  corresponds  with  fluor-apatite,  and  the  former  contains  little 
or  no  fluorine,  but  contains  carbonate  in  combination  with  the 
phosphate.  The  following  five  chemical  groups  are  distinguished : 
(1)  the  fluor-apatite  group,  in  which  the  feebly  birefringent  cementing 
material  has  the  composition  of  fluor-apatite,  3Ca3(P04)2,CaF2,  con¬ 
taining  6  97 — 7'74%  CaF2.  (2)  The  podolite  group,  3Ca3(P04)2,0aC03 
(Abstr.,  1907,  ii,  481) ;  these  are  well  crystallised,  occurring  either 
as  single  crystals  or  as  large  spherulites,  with  birefringence 
0  0075 — 0f008.  (3)  Those  with  the  composition  2Ca3(P04)2,Ca003,CaF2. 
The  mean  of  three  analyses  of  material  of  this  type  from  the  Kursk 
district,  Central  Russia,  is  Ca3(P04),2  76’96,  CaC03  12’95,  CaF2  10  09%. 
Here  the  cementing  material  is  radially  fibrous,  with  birefringence 
0-008  ;  the  spherulites  are  optically  negative.  (4)  Those  with  the 
composition  3Ca3(P04)2,2CaC03,  as  given  by  the  following  analysis,  by 
A.  Inostrantzeff,  of  a  sandy  phosphorite  from  Popova  in  the  Kursk 
district.  Here  the  composition,  Ca3(P04)2  82-97,  CaU03  17'04%, 
approximates  to  that  of  dahllite  and  of  staffelite. 

Organic 

P205.  C02.  F.  CaO.  S03.  MgO.  A1203.  Fe203.  matter.  H20.  Sand.  Total. 

16-48  3-25  trace  23’80  (P33  trace  171  0‘69  1-19  0  56  51'53  99’54 

(5)  Phosphorites,  in  which  the  cementing  material  consists  largely 
of  aluminium  and  iron  phosphates. 

The  several  minerals  which  may  enter  into  the  composition  of  these 
phosphorites  (compare  W.  T.  Schaller,  Abstr.,  1911,  ii,  1102)  are  : 


Apatite .  3Ca3(P04)2,CaF2 

Podolite  .  3Ca3(P04)2,CaC03 

Dahllite  .  2Ca3(P04)2,0aC0o 

Francolite .  5Ca3'  P04)2,0aC03,2CaF 

Staffelite  .  3Ca3(P04).2,CaC0i,CaF2 

*  .  3Ca3(P04)2,2CaC63 

*  .  2Ca3(P04)a,CaC03,<JaF2 

L.  J.  S. 


Crystallised  Turquoise  from  Virginia.  Waldemar  T.  Schaller 
( Amer .  J.  Set.,  1912,  [iv],  33,  35 — 40). — Bright  blue  turquoise  from 
VOL.  Oil.  ii.  12 
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near  Lynch  Station,  Campbell  Co.,  Virginia,  shows  thin  layers 
of  crystals  cementing  together  irregular  fragments  of  glassy  quartz, 
and  in  part  a  drusy  botryoidal  surface.  The  minute  crystals,  not 
exceeding  ^  mm.  across,  are  triclinic  with  very  nearly  the  same  habit 
and  angles  as  crystals  of  chalcosiderite  (Cu0,3Ee203,2P205,8H20,  or 
more  probably  9H20),  with  which  turquoise  is  regarded  as  isomorphous. 
The  mineral  is  insoluble  in  hydrochloric  acid,  but  soluble  after  ignition. 
No  water  is  lost  below  200° ;  most  is  expelled  below  400°,  and  all 
below  650°,  the  material  being  then  green  in  colour.  It  is  infusible 
before  the  blowpipe,  but  becomes  brown.  Analysis  I,  after  deducting 
insoluble  quartz,  gives  the  figures  under  II,  corresponding  with  the 
formula  Cu0,3A1203,2P205,9H20.  Written  in  the  form  of  Penfield’s 
turquoise  formula  (Abstr.,  1901,  ii,  27),  this  becomes 
6A1(0H)2,Cu(0H),H5,(P04)4. 


PA- 

A1203. 

Fe203. 

CuO. 

h20. 

Insol. 

Total. 

Sp.  gr 

29-84 

31-91 

0T8 

7-87 

17-59 

12-57 

99-96 

2-816 

34-13 

36-50 

0-21 

9-00 

20T2 

— 

99-96 

2-84 

L.  J.  S. 


Pickeringite  ( =  Picroallumogene)  from  the  Island  of  Elba. 
Giovanni  D’Achiardi  ( Jahrb .  Min.,  1911,  ii,  Ref.  188;  from  Proc. 
verb.  Soc.  Toscana  Sci.  Nat.,  1910,  19,  23 — 25). — Analysis  I  is  of 
a  mineral  labelled  as  “picroallumogene”  recently  collected  from  an 
iron  mine  in  Elba,  and  II  of  an  original  specimen  of  the  “picro¬ 
allumogene”  of  G.  Roster  (1876).  They  prove  the  identity  of  the 
mineral  with  pickeringite,  and  there  must  be  an  error  in  the  old 
analysis  of  Roster.  The  mineral  is  soluble  in  water.  It  forms  fibrous 
crusts  with  a  silky  lustre  and  white  colour,  or  when  containing 
impurities  of  a  yellow,  rose-red,  or  brown  colour.  The  fibres  give 
bright  polarisation -colours  and  an  extinction-angle  of  30° ;  the  optical 
sign  is  positive : 

SO.,.  A1203.  MgO.  H20.  Insol.  Total. 

I.  37*11  10-21  5-25  [47-21]  0-22  100-00 

II.  36  70  10  42  5-21  [46’89]  0-78  100*00 

L.  J.  S. 

Composition  of  the  Platiniferous  Dunite  of  the  Urals. 
S.  Pina  de  Rubies  {Anal.  Fis.  Quim.,  1911,  9,  87,  294 — 308). — 
Numerous  analyses  of  dunite  disclose  the  composition  as  follows: 

SiOH.  Al^O.j.  Cr.j03.  FoO.  MgO.  Ti02.  Total. 

40T3  0-45  0-49  8-45  50‘45  0'03  100  00 

The  composition  corresponds  with  that  of  an  olivine, 

Fe2SiC)4,l  1  Mg2Si04. 

The  rock  is  of  remarkably  uniform  composition  and  free  from  calcium. 

G.  D.  L. 

Bertrandite  from  Iveland  in  Southern  Norway.  Thorolf 
Vogt  ( Zeitsch .  Kryst.  Min.,  1911,  50,  6 — 13). — Pseudomorphs  after 
large  hexagonal  prisms  of  beryl,  from  the  felspar  quarries  in  the 
pegmatite-veins  at  Iveland  in  Ssetersdaleu,  consist  of  a  compact  mixture 
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of  muscovite,  bertrandite,  and  quartz,  together  with  some  phenacite, 
secondary  beryl,  chlorite,  and  orthoclase.  The  bertrandite,  a  mineral 
not  before  recorded  from  Norway,  forms  minute  scales  to  plates  2  cm. 
across.  In  cavities  minute  crystals  are  rarely  developed  ;  these  are 
orthorhombic  and  hemimorphic  ;  they  show  a  new  crystal-form, 
&{023},  and  are  often  twinned  on  e(011).  There  are  cleavages  parallel 
to  «(100),  6(010),  and  m(110),  the  two  former  showing  a  pearly  lustre. 
D20  2597 ;  H  6|.  Refractive  indices  (Na),  a=l,5914,  /3=1*6053, 
y  —  1-6145  ;  2Y  =  74°32'.  Analysis  of  fre-h,  clear  material  gave  : 

Si02.  GIO.  CaO.  H20.  Total. 

51-03  41-45  0-25  7‘18  99-91 

agreeing  closely  with  the  formula  H2Gl4Si209  or  2Gl2Si04,Il20.  The 
water  is  expelled  only  at  a  red-heat.  The  suggestion  of  Yrba  that 
bertrandite  may  be  isomorphous  with  hemimorphite,  and  with  the 
formula,  Gl2Si04,II20,  is  thus  not  confirmed.  L.  J.  S. 

Nephrite  Occurrences  in  the  Alps  and  in  the  Franken- 
wald.  Otto  A.  Welter  ( Jahrb .  Min.,  1911,  ii,  86 — 106). — Masses 
of  nephrite  have  been  discovered  in  association  with  serpentine  and 
gabbro  rocks  at  the  following  localities.  Salux  in  Oberhalbstein, 
Orisons  (anal.  I  by  F.  Mathei,  II  by  H.  Ludwig) ;  here  only  as  a  loose 
block.  A  large  mass  in  situ  between  serpentine  and  spilite  at  Miihlen 
in  the  Yal  da  Faller,  Oberhalbstein  (anal.  Ill  by  W.  Mau,  IY  by 
L.  Hezner) ;  the  somewhat  weathered  material  consists  of  a  felted 
mass  of  actinolite  fibres  with  chlorite,  pale  green  garnet,  picotite,  and 
apatite,  and  it  presents  the  same  characters  as  the  nephrite  imple¬ 
ments  of  the  ancient  lake-dwellings  in  Switzerland.  In  serpentine 
and  diabase  at  Schwarzenbach  on  the  Saale,  in  Frankenwald  (anal.  V 
by  Stoepel) ;  and  in  gabbro-serpentine  rocks  in  the  Harz  (J.  Uhlig, 
Abstr.,  1911,  ii,  46). 


h2o 

II20 

Si02. 

A1203. 

Fe203.  FeO. 

MgO. 

CaO. 

(comb. 

(hygrosc. 

)  Total. 

Sp.  gr. 

I. 

57-1 

2-3 

4-0  — 

21-2 

13-4 

1-9 

- 

3  025 

II. 

57-1 

1-1 

5-0  — 

23-0 

12-4 

— 

- 

III. 

56-1 

6-4 

2-1  — 

20-2 

13-7 

2-4 

3-02—2-98 

IV.* 

47-85 

4-65 

1-28  2-02 

26-98 

9-95 

5-82 

0-17 

99-85 

2-88 

V. 

55-41 

279 

—  3  32 

22-41 

1175 

3  80 

0-11 

99-59 

301—3-02 

*  Also  P208,  0'39  ;  MnO,  0"15  ;  NiO,  0-47  ;  Na20,  trace  ;  K20,  0"12  ;  TiOz,  Cr203,  nil. 

The  nephrite  of  these  occurrences  has  probably  been  formed  by  the 
“  cedem-metamorphism  ”  (G.  Steinmann,  1908)  of  dyke  rocks  from 
the  gabbro  mass  intrusive  into  the  serpentine.  L.  J.  S. 

Apophyllite  from  Tomsk,  Siberia.  P.  P.  Pilipenko  ( Zeitsch . 
Kryst.  Min.,  1911,  50,  71 — 73;  from  Annuaire  Geol.  Min.  Russie, 
1908,  10,  189 — 211). — A  detailed  description  is  given  of  apophyllite 
crystals  found  liniug  geodes  in  melaphyre  on  the  Lower  Tersya,  a 
tributary  of  the  Tom.  The  crystals  show  zonal  structures,  optical 
anomalies,  etched  figures,  contraction  figures,  and  glide-planes. 
Analysis  gave : 

Si02.  Fe203.  CaO.  K20.  F.  N.  H20.  Total. 

52-12  0-26  24-56  523  173  0’02  16‘63  100-55 

12 — 2 
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The  mineral  loses  water  quickly  at  250 — 260°  with  the  production 
of  “dissociation  figures,”  etc.,  and  it  can  be  completely  dehydrated  at 
as  low  a  temperature  as  180 — 190°  if  the  heating  is  prolonged  and  the 
material  finely  divided.  L.  J.  S. 

An  Apophyllite  -  Analcite  Bomb  from  Monte  Somma, 
Vesuvius.  Stanislaus  J.  Thugutt  ( Centr .  Min.,  1911,  761 — 765). 
— Zeolites  are  of  rare  occurrence  at  Vesuvius,  and  only  phillipsite, 
scolecite,  thomsonite,  and  analcite  have  hitherto  been  recorded  from 
this  locality.  Analcite  forms  the  main  portion  of  the  bomb  now 
described,  occurring  as  small  trapezohedra,  which  show  a  milky  cloudi¬ 
ness  and  usually  a  rose-red  colour  (due  to  enclosed  hasmatite). 
Analysis  I  shows  a  slight  excess  of  silica  over  that  (54-63%)  required 
by  the  analcite  formula  (NaAlSi206,H20),  and  it  is  suggested  that 
this  is  present  as  opal,  giving  rise  to  the  milkiness  of  the  crystals. 
The  analcite  is  pseudomorphous  after \  leucite  (KAlSi206),  which 

contains  rather  more  silica  than  analcite,  and  the  difference  appears 
to  have  separated  as  opal  when  the  leucite  was  cjnverted  into  analcite. 
The  presence  of  opal  in  cloudy  crystals  of  analcite  can  be  demonstrated 
by  staining  with  methylene-blue. 

Total  (less 

Si02.  A1203.  CaO.  MgO.  K20.  Na20.  F.  II20.  OforF).  Sp.  gr. 

I.  5G-27  22-24  —  —  0‘04  13-39  —  8’45  100-39  2‘25— 2'265 

II.  5276  —  23-69  0  05  514  0  65  1-35  16  85  99‘62  2-37 

The  apophyllite  is  present  as  clear,  asparagus-green  crystals 
(anal.  II).  It  has  been  derived,  together  with  some  calcite,  from 
wollastonite.  This  apophyllite-analcite  bomb  thu3  represents  an 
altered  form  of  the  wollastonite-leucite  bombs  which  have  been  found 
as  rarities  at  Monte  Somma.  L.  J.  S. 

Russian  Zeolites :  Leonhardite  and  Laumontite  from  the 
Crimea.  Alex.  Fersmann  ( Zeitsch .  Kryst.  Min.,  1911,50,75 — 76; 
from  Trav.  Mus.  Geol.  Pierre  le  Grand,  Acad.  Sci.  St.  Petersbourg, 
1908,  2,  103 — 150). — Laumontite  (Ca2Al4Sig024,8H20)  and  leonhardite 
are  regarded  as  distinct  species.  Of  the  latter,  two  kinds  are  distin¬ 
guished,  namely  :  secondary  leonhardite,  Ca2Al4Si8024,7H20,  which 
results  when  laumontite  loses  part  of  its  water  on  exposure  to  the  air ; 
and  primary  leonhardite,  (Ca,K2,Na2)2Al4Si8024,7H20,  which  results 
by  the  weathering  of  diorite  rocks  in  the  Crimea,  and  is  of  importance 
in  the  formation  of  soils.  Analyses  of  primary  leonhardite  from  two 
localities  near  Simferopol  gave  : 

H20  H20 

Si02.  A1203.  Fe203.  CaO.  MgO.  K20.  Na.20.  110°.  >110°.  Total.  Sp.gr. 

50- 94  22-30  0‘12  7‘65  —  4  01  2‘06  2  03  11-39  100*50  2‘9992— 2  3094 

51- 30  21-01  0-55  7-58  0  19  4  02  2  90  1’96  11*14  100’65  2-3134—2-3214 

L.  J.  S. 

Composition  of  Nephelite.  N.  L.  Bowen  ( Amer .  J.  Sci.,  1912, 
[iv],  33,  49 — 54). — The  excess  of  silica  over  that  required  by  the 
orthosilicate  formula  (Na,K)AlSi04,  which  is  invariably  shown 
by  analyses  of  nephelite,  can  be  imitated  in  the  artificial  soda- 
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nephelite,  NaAlSi04  (hexagonal,  to  =  1 -537,  e=l'533,  D  2  619).  By 
fusing  together  sodium  carbonate,  alumina,  and  silica  in  the  pro¬ 
portions  required  for  this  formula  there  is  always  a  partial 
volatilisation  of  the  soda,  and  the  product  contains  some  corundum 
in  addition  to  the  soda- nephelite.  The  corresponding  excess  of  silica 
cannot,  however,  be  detected  under  the  microscope,  and  it  must, 
therefore,  be  held  in  solid  solution  in  the  soda-nephelite.  Mixtures 
containing  an  excess  of  silica  up  to  that  given  by  Na20,  Al203,2-2Si02 
are  completely  crystalline  and  perfectly  homogeneous.  This  lies  in 
the  diagram  (mentioned  below)  on  the  line  between  soda-nephelite  and 
albite  (NaAlSi308)  ;  and  it  seems  probable  that,  with  a  still  greater 
excess  of  silica,  albite  should  separate. 

When  the  results  of  nephelite  analyses  are  plotted  on  a  triangular 
diagram,  Avith  Si02,  K20,AI203,  and  Na2O,Al203  at  the  three 

corners,  it  is  seen  that  the  composition  of  the  mineral  cannot  be 
expressed  by  the  mixing  of  any  two  components.  With  three  com¬ 
ponents  a  number  of  alternatives  are  possible.  From  the  experimental 
data  noted  above,  the  three  most  likely  components  are  those  recently 
suggested  by  Schaller  (Abstr.,  1911,  ii,  992),  namely,  the  molecules 
NaAlSi04  (soda-nephelite),  KAlSi04  (kaliophilite),  and  NaAlSi3Os 
(albite).  (Compare  also  Foote  and  Bradley,  Abstr.,  191 1,  ii,  122.) 

L.  J.  S. 

Some  Rock-forming  Minerals  from  Hungary.  Bela  Mauritz 
( Jahrb .  Min.,  1911,  ii,  Ref.  191  — 194;  from  Foldtani  Kozlony, 
Budapest,  1910,  40,  581 — 590).- — The  following  analyses  are  given  : 
I,  Microcline  from  the  elmolite-syenite  of  Ditro  ;  molecular  per¬ 
centages  Ab  31,  Or  69;  optical  extinction  on  (001)= +17°,  on 
(010)=  +6°.  II,  Oligoclase  [1]  from  the  miascite  variety  of  the  same 
rock;  Ab640r31An5.  Ill,  Large  felspars  from  pebbles  of  pegmatite 
in  the  Ditro  stream;  Abg2.g An12.0Or5.j  ;  extinction  on  (001)= +2°, 
on  (010)=  +13°.  IY,  Elseolite  as  crystals  4 — 5  cm.  across  from  the 
elseolite-syenite  of  Ditro  ;  the  material  is  quite  fresh,  but  encloses  a 
few  small  needles  of  segirite.  Y,  Amphibole,  in  crystals  several  cm. 
in  size  from  a  pegmatitic  facies  of  the  elceolite-syenite  of  Ditro ; 
c:t  =  ll°,  optic  axial  angle  very  small.  YI,  Albite  crystals  on  a 
matrix  of  chalybite  from  Sajohaza,  Com.  Gomor ;  Ab99An0.5Or0.5  ; 
extinction  on  (001)  =  +  4°30',  on  (010)  =  +  19°.  Yil,  Garnet, 
(almandine)  from  the  andesite  of  the  Garnet  Hill  at  Szokolhyahutn, 
Com.  Nograd.  VTII,  Olivine  crystals  several  cm.  across  occurring  as 
enclosures  in  the  basalt  of  Medves,  near  Salgo-Tarjan ;  molecular 


Si02. 

Ti02. 

AI2O3. 

Feg03. 

.  FeO. 

MnO. 

CaO. 

MgO.  Xa20.  K20. 

HsO.  Total. 

I.  65-29 

— 

19-06 

trace 

— 

— 

trace 

— 

3-44 

11-47 

0-24 

99-50 

II.  60-28 

— 

22-40 

— 

— - 

— ■ 

1-17 

0-09 

8-44 

6-37 

1-61 

100-36 

III.  63-51 

— 

22-14 

— 

— 

— 

2-65 

trace  30'13 

100 

0-62 

100-05 

IY.  43  96 

— 

33-01 

0-87 

— 

— 

— 

— 

15-84 

5-39 

0-67 

99-74 

V.  37-69 

5-67 

13-41 

6-33 

10-43 

0-43 

10-97 

8-61 

3-66 

2-33 

— 

99-53 

VI.  68-95 

— 

19-60 

— 

— 

— 

0-13 

— 

11-72 

010 

— 

100-50 

Ylb  37-20 

— 

20-32 

1-79 

28-67 

1-56 

5-86 

4-28 

0-34 

0-05 

— 

100-07 

VIII.  39-22 

— 

— - 

— 

16-57 

— 

. — 

44-01 

— 

— 

— 

99  80 

IX.  42-59 

3-54 

10-63 

6-52 

5-56 

0-37 

21-47 

7-86 

1-67 

— 

— 

100-21 

X.  61-27 

— 

24-15 

trace 

— 

— 

4-99 

— 

8-47 

1-00 

0-42 

100-30 
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percentages  Fe2Si04  17  5,  Mg2Si04  82-5.  IX,  Augite,  pitchy-black 
crystals  several  cm.  across,  occurring  as  enclosures  in  the  same  rock  ; 
the  dispersion  is  very  strong,  probably  owing  to  the  large  amount  of 
titanium  present.  X,  Oligoclase,  crystals  7 — 8  cm.  across  occurring 
as  enclosures  in  the  same  rock  :  Ah,,.,  An9!l.90r,.»  ;  extinction  on 
(001)=  +1°,  on  (010)  =  0°.  L.  J.  S. 

Glauconite  from  the  Kurische  Nehru ng,  East  Prussia. 
Arrien  Johnsen  ( Zeitsch .  Kryst.  Min.,  1911,  50,  90  ;  from  Schriften 
phys.-okon.  Ges.  Konigsberg  i.  Pr .,  1908,  49,  51 — 60). — Analysis  of  a 
green  mineral  occurring  in  this  spit  of  sand  proves  it  to  be  glauconite. 
The  mineral  has  probably  been  derived  from  the  Lower  Oligocene  beds 
of  the  neighbourhood. 

Si02.  A1203.  Fe203.  FeO.  MgO,  CaO.  NaaO.  K20.  H20.  Total. 

49-67  9-29  19-88  1*28  4‘03  1  '95  3‘00  3'68  7:88  100-66 

L.  J.  S. 

Poechite,  an  Iron  Manganese  Ore  from  Vares,  in  Bosnia. 
Friedrich  Katzer  ( Oesterr .  Zeitsch.  Berg.  IliUtenw.,  1911,  59, 
229 — 232). — A  specimen  of  the  mineral  poechite,  obtained  from 
Vares,  was  amorphous,  with  D  365 — 3-75,  and  hardness  by  Mohs 
scale  of  3-5 — 4  ;  its  chemical  composition  was  : 

Si02.  A1203.  Fe203.  MnO.  CaO.  MgO.  BaS04.  P.  S.  H20. 

15-28  3-66  49-5  1477  1‘96  0‘84  0’86  042  0'03  12  06 

with  traces  of  Cu,  Pb,  Zn,  and  C02  ;  and  corresponding  with  the 
formula  :  (Mn0)2Si03,2(Fe0)2Si03,5H20  +  2Fe203,3Ho0. 

F.  M.  G.  M. 
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Gaseous  Metabolism  of  Animals  with  Plain  and  Striated 
Musculature.  Otto  Cohnheim  ( Zeitsch .  physiol.  Chem.,  1912,  76, 
298 — 313). — The  investigation  was  undertaken  with  the  view  of 
ascertaining  whether  animals  with  smooth  muscles  differ  in  their 
gaseous  metabolism  from  those  in  which  the  muscles  are  striated. 
The  animals  used  were  various  Crustacea,  molluscs,  and  worms.  No 
typical  differences  were  discovered  between  animals  in  relation  to 
their  muscular  structure.  The  numerous  analyses  made  are  given  in 
tabular  form.  The  gaseous  metabolism  in  these  invertebrates  is 
always  small,  although  perhaps  not  much  lower  than  in  the  smooth 
muscles  of  vertebrates.  W.  D.  H. 


The  Primary  and  Accessory  Respiration.  Fk.  Battelli  and 
(Mile.)  Lina  Stern  ( Biochem .  Zeitsch .,  1912,  38,  163 — 165). — The 
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authors  reply  to  some  criticisms  of  Harden  and  Maclean  (Abstr.,  1911, 
ii,  905),  who  failed  to  obtain  the  same  results  as  themselves  in  experi¬ 
ments  on  pnein.  They  maintain  the  correctness  of  their  own  experimental 
results.  S.  B.  S. 

The  Specific  Action  of  Carbon  Dioxide  on  the  Respiratory 
Centre.  Ernst  Laqueur  and  Fritz  Verzar  (PJliiger’s  Archiv,  1911, 
143,  395 — 427). — The  respiratory  centre  is  excited  by  carbon  dioxide 
and  by  other  acids  (hydrochloric,  acetic).  The  cause,  however,  is  not 
increase  in  the  concentration  of  hydrogen  ions,  but  to  the  amount  of 
C02,  H2C03,  or  HCOa'  liberated  in  the  tissues  by  the  acid.  The 
stimulating  effect  of  carbon  dioxide  on  the  respiratory  centre  is 
specific  ;  in  acetic  acid,  however,  the  aceto-ions  form  the  specific  factor. 

W.  D.  H. 

The  Influence  of  Adrenaline  on  Gaseous  Metabolism.  Paul 
Hari  ( Biochem .  Zeitsch .,  1912,  38,  23—45). — The  experimental  method 
employed  for  measuring  the  gaseous  exchanges  was  Tangl’s  modifica¬ 
tion  of  Zuntz-Geppert’s  method.  It  was  found  that  adrenaline  in 
doses  of  0-0005  to  0‘001  gram  per  kilo,  of  body-weight,  when  given 
intraperitoneally,  and  of  (hOOOl  to  0-0002  gram  when  given  intra¬ 
venously,  cause  measurable  changes  in  the  gaseous  metabolism  of  dogs. 
The  changes  consist,  in  the  case  of  curarised  animals,  in  a  considerable 
diminution  of  the  oxygen  consumption  and  a  slight  diminution  of  the 
carbon  dioxide  production,  and  consequently  an  increase  in  the 
respiratory  quotient.  This  result  indicates  that  the  carbohydrates 
take  a  larger  part  in  the  general  metabolism,  a  fact  which  is  in  accord 
with  the  observed  glycsemia  after  administration  of  adrenaline  and  t*he 
so-called  “sugar-mobilisation”;  in  other  words,  adrenaline  causes 
increased  combustion  of  the  sugars.  The  rise  of  blood-pressure  and 
the  “  sugar  mobilisation  ”  occur  at  the  same  time.  S.  B.  S. 

The  Influence  of  Acids  on  the  Reduction  of  Arterial  Blood. 
G.  C.  Mathison  (J.  Physiol.,  1911,  43,  347 — 363).— A  simple  method 
for  bubbling  gases  through  blood  is  described.  In  the  present  experi¬ 
ments  this  method  was  used  for  observations  on  the  rate  of  reduction 
of  arterial  blood  by  the  passage  of  a  current  of  nitrogen.  The  reduc¬ 
tion  is  accelerated  by  the  presence  of  carbon  dioxide,  and  also  by 
lactic,  acetic,  formic,  hydrochloric,  and  sulphuric  acids.  This  effect  is 
mainly  due  to  change  in  concentration  of  hydrogen  ions,  but  there  are 
indications  that  this  is  not  the  sole  factor.  Since  concentrations  of 
carbon  dioxide  or  lactic  acid,  such  as  occur  in  the  tissues  during 
deficient  oxygenation,  frequently  double  the  rate  at  which  arterial 
blood  gives  up  its  oxygen  at  low  oxygen  tensions,  their  presence  must 
be  an  important  factor  in  tissue  respiration.  W.  D.  H. 

The  Relative  Rates  of  Oxidation  and  Reduction  of  Blood. 
Soroku  Oinuma  (J.  Physiol.,  1911,  43,  364 — 373). — The  rate  of 
reduction  of  blood  is  greatly  increased  and  that  of  oxidation  somewhat 
retarded  by  a  rise  of  temperature.  Carbon  dioxide  not  only  increases 
the  rate  of  reduction,  but  retards  the  rate  of  oxidation.  At  the 
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temperature,  and  carbon  dioxide  tensions  of  the  body,  the  curves  re¬ 
presenting  the  rate  of  reduction  by  a  neutral  gas  (hydrogen)  and  of 
oxidation  are  symmetrical  with  those  produced  by  a  mixture  equivalent 
to  alveolar  air.  If  the  amount  of  oxygen  in  this  mixture  is  halved, 
the  rate  of  oxidation  is  halved  also.  W.  D.  H. 

The  Electrometric  Method  for  Measuring  the  Reaction  of  the 
Blood  at  Body  Temperature.  Karl  Albert  Hasselbalcii  and  Chr. 
Lundsgaard  ( Biochem .  Zeitsch.,  1912,  38,  77 — 91). — In  the  investiga¬ 
tions,  Hasselbalch’s  apparatus  (Abstr.,  1911,  ii,  182)  was  employed. 
The  hydrogen-ion  concentration  at  38‘5  under  a  carbon  dioxide  tension 
of  40  mg.  mercury  was  0'44  x  10~7.  The  variations  of  the  hydrogen-ion 
concentration  due  to  the  respiratory  changes  of  carbon  dioxide  tension 
are  measurable  quantities.  The  results  indicate  the  presence  of 
“  buffer  ”  substances  in  the  blood  to  prevent  large  changes  in  the 
hydrogen-ion  concentration,  a  fact  which  was  ascertained  by  measuring 
the  variations  of  this  constant  under  different  carbon  dioxide  tensions 
with  different  solutions,  such  as  the  Sorensen's  phosphate  mixtures. 
The  importance  of  the  slightly  alkaline  reaction  of  the  blood  in 
regulating  the  variations  of  the  hydrogen  ion  concentration  was 
demonstrated  by  measuring  changes  when  the  blood  was  made  slightly 
acid.  The  concentration  of  the  whole  blood  is  greater  than  that 
of  serum,  and  less  than  that  of  the  corpuscles  under  the  same  carbon 
dioxide  tension.  Itis  suggested  that  for  clinical  purposes,  the  hydrogen-ion 
concentration  of  the  blood  should  be  measured  under  the  mean  carbon 
dioxide  tension  of  the  alveolar  air.  S.  B.  S. 

The  Nitrogen  and  Sulphur  Content  of  Human  Blood. 
Kenji  Kojo  ( Zeitsch .  physiol.  Chem.,  1912,  76,  170 — 172).— Two 
specimens  of  blood  were  obtained  from  women  suffering  from 
uterine  operations.  In  both  the  percentage  of  nitrogen  was  3  8 ; 
th^t  of  sulphur  was  0-19  in  one  case,  and  Ch21  in  the  second. 

W.  D.  H. 

Physiology  of  Blood  Sugar.  IV.  The  Carbohydrates  of 
Red  Corpuscles.  E.  Frank  and  A,  Bretschneider  ( Zeitsch .  physiol. 
Chem.,  1912,  76,  226—233,  Compare  Abstr.,  1911,  ii,  301,  409).— 
Washed  blood  corpuscles  yield  no  dextrose,  because  the  dextrose  is 
removed  by  the  process  of  washing.  The  fresh  red  corpuscles  of  man, 
dog,  cat,  and  rabbit  all  contain  dextrose  in  considerable  amount. 
There  is  also  present  in  both  plasma  and  corpuscles  a  complex  carbo¬ 
hydrate  of  uncertain  nature  ;  it  is  not  fermentable  with  yeast,  but  after 
boiling  it  with  dilute  acid,  a  fermentable  sugar  is  obtained  from  it. 

W.  D.  H. 

The  Distribution  of  Reducing  Substances  in  Blood.  Ivar 
Bang  ( Biochem .  Zeitsch .,  1912,  38,  166 — 167). — In  view  of  the  recent 
controversies  as  to  the  distribution  of  sugars  in  blood,  the  author 
insists  on  the  fact  that  the  presence  of  dextrose  or  other  sugars  in  the 
corpuscles  has  not  yet  been  positively  demonstrated.  S.  B.  S. 
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Action  of  Salts  on  the  Coagulation  of  the  Blood.  C.  Gessard 
( Compt .  rend.,  1911,  153,  1241  — 1243). — The  fact  that  blood  from 
which  calcium  has  been  removed  by  the  addition  of  an  oxalate  is  no 
longer  coagulable  has  been  thought  to  be  due  to  an  inhibitory  action 
of  the  excess  of  soluble  oxalate.  On  the  other  hand,  it  has  been 
supposed  that  calcium  is  essential  to  the  coagulation  of  blood.  In  the 
author’s  opinion,  the  former  view  is  the  more  correct,  and  experiments 
are  described  which  support  this  contention.  W.  0.  W. 

The  Individual  Differences  of  the  Blood  Corpuscles.  Ludwig 
Dienes  ( Biochem .  Zeitsch.,  1912,  38,  159 — 160). — A  reply  to  a 
criticism  of  RusznyAk  (Abstr.,  1911,  ii,  1108).  S.  B.  S. 

Substances  which  Constrict  and  Dilate  the  Blood-vessels 
of  the  Frog.  S.  Samelson  (Arch.  exp.  Path.  Pharm.,  1911,  60, 
347 — 351). — The  method  of  Laewen  and  Trendelenburg  was  employed. 
Choline  was  found  to  act  as  a  vaso-constrictor,  aDd  it  is  thus  considered 
not  to  be  an  antagonist  of  adrenaline.  Substances  of  the  digitalin 
group  act  in  the  same  way,  except  strophanthin,  which  causes  vaso¬ 
dilatation.  Bile  acts  as  a  vaso-dilator,  but  a  second  dose  causes 
constriction  ;  the  second  effect  is  attributed  to  some  intermediate 
substance  formed  from  the  bile  salts.  W.  D.  H. 

The  Influence  of  Diuretics  of  the  Purine  Series  on  the 
Permeability  of  the  Blood-vessels.  Felix  Gaisbock  (Arch.  exp. 
Path.  Pharm.,  1911,  66,  387 — 397). — The  same  alteration  in  the  water 
aDd  sodium  chloride  concentration  of  the  blood  is  produced  by  diuretics 
of  the  purine  group  as  is  produced  by  simple  bleeding.  This  holds  for 
normal  animals,  and  for  those  from  which  the  kidneys  have  been 
removed.  It  is  independent  of  the  previous  state  of  chlorine  nutrition. 
This  gives  no  support  to  the  view  that  purine  derivatives  increase  the 
permeability  of  the  blood-vessels.  W.  D.  H. 

Total  Energy  Exchanges  of  Intact  Gold-blooded  Animals  at 
Rest.  Archibald  Y.  Hill  (J.  Physiol .,  1911,  43,  379 — 394). — The 
rate  of  heat  production  for  frogs,  snakes,  and  newts  measured  in  the 
author’s  micro-calorimeter  is  about  0’5  calorie  per  hour  at  20°,  either 
in  oxygen  or  air.  A  rise  of  10°  in  frog  and  snake  increases  this  rate 
two  or  three  times.  If  the  rate  is  calculated  for  37°,  it  would  be 
much  the  same  as  in  man  and  in  other  large  warm-blooded  animals, 
but  less  than  in  small  warm-blooded  animals.  In  the  newt,  a  rise  of  10° 
only  increases  the  rate  L5  times  ;  this  may  be  due  to  a  rudimentary 
form  of  heat-regulation.  Fasting  produces  a  decline  in  the  rate  to  a 
constant  value.  W.  D.  H. 

Enzyme  of  Saliva  which  Decomposes  Di-  and  Tri-peptides. 
Arthur  II.  Koelker  (Zeitsch.  physiol.  Ghem.,  1911,  76,  27 — 36). — 
Experiments  on  the  hydrolysis  of  alanyl-glycine  by  saliva  from  nine 
different  sources  gave  positive  results  in  every  case.  The  saliva  was 
sometimes  slightly  acid  or  slightly  alkaline,  and  sometimes  neutral. 
Further  experiments  with  d!-alanyl-<7-glycine,  glycylT-tyrosine,  racemic 
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leucyl-glycine,  and  racemic  glycyl-alanine  showed  that  all  these 
substances,  except  the  last,  are  hydrolysed. 

The  tripeptide,  Z-leucylglycyl-cLalanine,  yields  ^-leucine  and  glycyb 
<i-alanine.  In  this  case,  therefore,  the  action  of  saliva  is  identical 
with  that  of  the  erepsin  from  dogs’  intestines.  N.  H,  J.  M. 

The  Distribution  of  Enzymes  in  the  Stomach  and  Intestines 
of  Fish.  Osw.  Polimanti  ( Biochem .  Zeitsch.,  1912,  38,  114 — 128). — 
The  following  fish  were  used  as  subjects  of  experiment :  Scylliuni 
catulus,  Scyllium  curricula,  Box  salpa,  Conger  vulgaris.  The  enzymes 
were  extracted  from  various  parts  of  the  mucosa  by  means  of 
Hamburger’s  agar-agar-gelatin  cylinders.  The  pepsin,  pepsinogen, 
and  chymosin  t  distribution  in  the  stomach  varied  in  the  different 
varieties  of  fish,  but  the  largest  quantities  were  always  found  in 
those  parts  of  the  stomach  where  the  food  remains  longest.  Amylolytic 
ferments  and  invertase  were  never  found  in  the  stomachs.  The  lipase 
distribution  varied  in  the  different  fish  investigated.  Erepsin  increases 
in  quantity  in  the  passage  from  the  duodenum  towards  the  rectum. 

S.  B.  S. 

The  Secretion  of  Gastric  and  Pancreatic  Juice.  Svante 
Arrhenius  ( Medd .  K.  Vetensk.  Nobelinst.,  2,  No.  1,  1 — 20). — The 
author  discusses  the  results  obtained  by  Khigine,  Lobasoff,  Lonnqvist, 
and  London  on  the  influence  of  various  foodstuffs  on  the  rate  of 
digestion,  and  the  rates  of  secretion  of  the  juices  and  their  com¬ 
positions,  in  experiments  on  dogs,  most  of  which  were  carried  out  by 
the  technique  of  Pawloff.  The  main  conclusion  drawn  from  the 
various  results  is  that  the  mean  amount  of  gastric  secretion  within 
a  given  time  (which  is  less  than  that  of  the  digestion  time)  is 
proportional  to  the  square-root  of  the  amount  of  foodstuff.  A  similar 
law  applies  to  the  relationship  between  the  amount  of  pancreatic  juice 
secreted  and  the  amount  of  acid  causing  the  secretion.  Phosphoric, 
lactic,  and  acetic  acids  in  this  case  have  a  more  powerful  effect  than 
hydrochloric  acid.  Similar  conclusions  can  be  drawn  as  to  the  laws 
governing  the  secretion  of  bile  from  the  limited  number  of 
experiments  on  record.  S.  B.  S. 

The  Biological  Importance  and  Metabolism  of  Proteins. 
V.  The  Metabolism  of  Young  Dogs  Fed  on  Meat,  and  the 
Products  of  the  Artificial  Digestion  of  Meat.  Giuseppe 
Buglia  (Zeitsch.  Biol .,  1911,  57,  365 — 396). — The  experiments 

recorded  confirm  the  previous  work  of  others  that  the  cleavage 
products  obtained  by  digesting  meat  are  of  equal  metabolic  value  to 
the  meat  itself.  The  former,  indeed,  are  more  readily  absorbed ;  the 
urine  under  these  conditions  contains  a  relatively  large  amount  of 
nitrogen  in  the  form  of  ammonia  and  amino-acids.  This  militates 
against  the  view  held  by  some  observers  that  synthesis  of  protein 
from  its  cleavage  products  occurs  in  the  wall  of  the  intestine. 

W.  D.  H. 

Protein  Absorption.  III.  Otto  Cohnheim  ( Zeitsch .  physiol. 
Chern .,  1912,  76,  293 — 297). — Experiments  on  fishes  are  described  in 
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which  the  absorption  of  tyrosine,  alanine,  sodium  aspartate,  and 
glutamic  acid  was  studied.  It  was  found  in  all  cases  that  a  partial 
splitting  off  of  ammonia  took  place,  and  it  is  considered  probable  that 
this  also  occurs  in  the  absorption  of  customary  diets.  Experiments 
on  higher  animals  are  contemplated.  W.  D.  H. 

The  Ovarian  Factor  Concerned  in  the  Recurrence  of 
CBstrus.  F.  H.  A.  Marshall  ( Proc .  Physiol.  Soc.,  1911,  xxi — xxii  ; 
J.  Physiol.,  43). — In  the  dog,  the  interstitial  cells  in  the  ovary  appear 
to  be  the  source  of  the  internal  secretion  formed  during  “heat,”  and 
not  the  corpora  lutea.  W.  D.  H. 

The  Reduction  Ferments.  The  Presence  of  a  Co-ferment  of 
Perhydridase  in  Animal  Tissues.  Alexis  Bach  ( Biochem .  Zeitsch., 
1912,  38,  154 — 158). — Animal  tissues  contain  a  co-ferment,  capable  of 
accelerating  the  reduction  of  nitrates  by  milk,  which  is  stable  on 
heating,  is  not  precipitated  by  alcohol,  is  easily  dialysable,  and  not 
destroyed  when  a  stream  of  air  is  led  through  the  solution.  The 
liver  is  richest  in  the  co-ferment,  and  then  follow  the  other  organs  in 
the  following  order  :  kidneys,  spleen,  brain,  and  lungs.  It  is  suggested 
that  the  co-ferment  may  be  an  alloxan-like  substance,  which  when  it 
acts  on  amino-acids  produces  therefrom  aldehydes,  with  scission  of 
ammonia  (Strecker’s  reaction).  S.  B.  S. 

The  Chemistry  of  the  Cell  Granules.  The  Composition  of 
the  Eosinophile  Granules  of  the  Bone  Marrow  of  the  Horse. 
Eugen  Petry  ( Biochem .  Zeitsch.,  1912,  38,  92 — 112). — The  granules 
from  the  bone  marrow  were  prepared  by  washing  it  several  times  with 
water  containing  ether  and  centrifugalising,  then  treating  the  residue 
with  trypsin,  as  the  granules  resist  digestion  by  this  enzyme.  The 
product  thus  obtained  was  examined  chemically,  and  found  to  contain 
sulphur,  but  no  phosphorus,  and  to  behave  generally  as  a  protein.  In 
its  general  properties  it  appears  to  behave  like  elastin  and  horn. 
The  ash  contains  relatively  large  quantities  of  iron.  The  iron  is  not, 
however,  bound  in  the  form  of  hsematin,  but  appears  to  exist  in  a 
somewhat  labile  form,  and  can  be  detected  by  somewhat  prolonged 
action  of  ordinary  reagents  for  iron,  and  can  also  be  separated  from  a 
state  of  organic  combination  by  trypsin.  A  method  is  given  by 
means  of  which  iron-containing  granules  can  be  obtained  from  the 
blood.  A  description  is  given  of  the  microscopic  appearances  of  the 
granules,  and  the  conclusion  is  drawn  that  it  is  probable  that  these 
granules  play  an  important  part  in  the  iron  transport  in  the  body. 

S.  B.  S. 

The  Duration  of  Contraction  of  Plain  Muscle.  Otto 
CoHNHEfM  and  J.  von  Uexkull  ( Zeitsch .  physiol.  Chem.,  1912,  76, 
314 — 321). — The  prolonged  contraction  (tonus)  of  plain  muscle  was 
studied  in  various  invertebrate  animals  ;  it  is  accompanied  with  an 
increase  in  oxygen  consumption,  and  this  is  roughly  parallel  to  the 
amount  of  work  done.  Numerical  details  are  given.  W.  D.  H. 


ii.  184. 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  Influence  of  Calcium  on  the  Action  of  Muscular 
Excitation  by  their  Constant  Current.  Eduard  Kahn  ( P finger's 
Archiv ,  1911,  143.  4*28 — 452). — If  calcium  is  added  in  excess  to 
a  physiological  saline  solution,  the  irritability  of  muscle  (frog’s 
uncurarised  sartorius)  to  the  constant  current  is  increased. 

W.  D.  H. 

The  Passage  of  Colostrum  into  Milk,  Especially  in  Relation 
to  Nitrogenous  Substances  (Cow,  Sheep,  Mare).  St.  Engel 
and  A.  Dennemark  ( Zeitsch .  physiol.  Chem.,  1912,  76,  148 — 158). — 
The  properties  of  colostrum  and  its  passage  into  milk  are  about  the 
same  in  cows  which  are  primipara  or  multipara.  In  the  disease  of  cows 
known  as  milk  fever,  the  milk  may  remain  in  the  colostral  state  for  a 
week.  The  colostrum  of  the  sheep  behaves  like  that  of  the  cow,  but 
the  colostral  properties  are  not  so  marked.  The  colostrum  of  the 
mare  is  richer  in  caseinogen  than  the  milk.  The  acidity  in  all 
three  animals’  colostrum  is  high.  The  change  in  acidity  occurs 
simultaneously  with  the  change  in  the  protein.  W.  D.  H. 

Mechanism  of  Milk  Secretion.  Kenneth  Mackenzie  (Quart. 
J.  exp.  Physiol.,  1911,  4,  306 — 330). — The  secretion  of  milk  is  not 
under  the  direct  influence  of  the  nervous  system ;  neither  section  nor 
stimulation  of  the  nerves  supplying  the  mammary  gland  has  any 
effect  on  the  secretion.  Pilocarpine  which  stimulates,  and  atropine 
which  inhibits,  secretory  nerve-endings  have  no  effect  on  the  secretion 
of  milk.  The  agents  which  cause  activity  of  the  gland,  or  the  reverse, 
reach  it  by  the  blood  stream.  The  following  organs  produce  hormones, 
which  stimulate  the  gland  to  activity  :  pituitary  body,  corpus 
luteum,  pineal  body,  involuting  uterus,  and  the  lactating  gland 
itself  ;  of  these,  the  pituitary  (posterior  lobe)  is  the  most  powerful. 
Extracts  of  the  bird’s  pituitary  also  contain  the  galactogogue  sub¬ 
stance.  Hormones  which  inhibit  the  mammary  secretion  are  produced 
by  the  foetus  and  the  placenta.  W.  D.  H. 

The  Iron  Content  of  Cow’s  Milk.  F.  Edelstein  and  F.  von 
Csonka  (Biochem.  Zeitsch.,  1912,38,  14 — 22). — The  iron  was  estimated 
by  various  methods,  including  the  recently  published  colorimetric 
method  of  Lachs  and  Friedenthal  (Abstr.,  1911,  ii,  542).  When  the 
milk  was  collected  directly  into  glass  vessels,  the  iron  content  was 
found  to  vary  between  0*4  and  0*7  mg.  of  iron  per  litre  (average  0*5 
mg.).  The  fact  that  this  result  is  smaller  than  that  recorded  by  earlier 
observers  is  due  to  the  method  in  which  the  milk  was  collected,  being 
kept  entirely  out  of  contact  with  metallic  vessels.  Nevertheless,  the 
quantity  of  iron  in  cow’s  milk  is  only  one-third  to  one-half  of  that  in 
human  milk.  S.  B.  S. 

Influence  of  Salts  on  the  Action  of  Rennet  on  Milk.  A.  F. 
Stanley  Kent  ( Proc .  Physiol.  Soc.,  1911,*  xxiv ;  J.  Physiol.,  43). — 
Certain  salts  (not  mentioned)  increase  the  amount  of  curd  obtainable 
from  a  given  quantity  of  milk  by  the  action  of  rennet.  W.  D.  II. 

The  Passage  of  [Drugs  into  the  Sweat.  Hermann  Tachau 
(Arch.  exp.  Path.  Pharm.,  1911,  00,  334 — 346). — A  great  number  of 
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medicaments  (iodine,  bromine,  boric  acid,  phenol,  salicylic  acid,  salol 
antipyrine,  methylene-blue)  are  excreted  in  the  sweat.  The  amount  is, 
however,  extremely  small ;  they  pass  into  other  secretions,  milk,  bile, 
etc.,  in  larger  quantity.  The  amount,  however,  may  be  sufficient  to 
cause  skin  eruptions  in  certain  cases.  W.  D.  11. 

Physico-chemical  Researches  on  Animal  Liquids.  VIII. 
Chemical  Reaction  of  Urine.  G.  Quagliariello  ( Atti  R.  Accad. 
Lincei,  1911,  [v],  20,  ii,  659 — 666). — The  author  has  estimated  the 
phosphoric  acid  by  titration,  and  measured  the  concentration  of  the 
hydrogen  ions  and  the  neutralising  power  in  the  case  of  a  number  of 
fresh  samples  of  urine  from  healthy  individuals.  The  concentration  of 
hydrogen  ions  was  determined  by  means  of  a  hydrogen  electrode, 
(hOl .^-hydrochloric  acid  being  the  second  solution,  and  a  solution  of 
potassium  chloride  being  used  to  connect  it  with  the  urine.  The 
quantities  of  alkali  and  of  acid  which  must  be  added  to  the  urine  to 
make  the  concentrations  of  the  hydrogen  ions  1  x  10~9  and  2  x  10~4 
respectively  are  called  the  potential  acidity  and  potential  alkalinity  of 
the  urine,  and  the  sum  of  the  two  is  the  neutralising  power.  The 
degree  of  acidity  found  varies  from  82‘6  x  10~7  to  2  x  10~7  gram- 
equivalents  of  hydrogen  ions  per  litre.  The  ratio  of  the  potential 
acidity  to  the  potential  alkalinity  bears  a  relation  to  the  concentration 
of  the  hydrogen  ions.  The  neutralising  power  gives  an  approximate 
idea  of  the  concentration  of  the  phosphates,  and  if  the  amount  of 
phosphates  present  be  known,  the  ratio  between  the  neutralising 
power  of  the  urine  and  that  calculated  for  a  solution  of  phosphoric 
acid  of  the  same  concentration  as  in  the  urine  can  be  used  to  estimate 
the  net  concentration  of  the  other  acids  and  bases  in  the  urine.  The 
neutralising  power  of  urine  is  about  four  times  as  great  as  that  of  a 
solution  of  phosphates  of  the  same  concentration  as  in  the  urine.  It 
is  pointed  out  that  a  simple  titration  of  urine  is  absolutely  worthless 
for  the  purpose  of  obtaining  information  as  to  its  degree  of  acidity. 
On  the  other  hand,  if  the  urine  is  titrated  as  an  acid  against  phenol- 
phthalein  and  as  a  base  against  methyl-orange,  results  are  obtained 
which  may  be  taken  as  an  approximate  measure  of  the  relative 
concentrations  of  hydrogen  ions  in  different  urines.  R.  V.  S. 

The  Excretion  of  Ammonia  in  Human  Urine  by  the  Adminis¬ 
tration  of  Urea  and  Sodium  Hydrogen  Carbonate.  N.  Janney 
(Zeitsch.  physiol.  Chem .,  1912,  76,  99 — 135). — The  ammonia  of  human 
urine  has  only  one  function,  namely,  to  neutralise  acid  substances.  If 
by  the  administration  of  sodium  hydrogen  carbonate  this  is  super¬ 
fluous,  the  urinary  ammonia  vanishes  almost  completely.  A  conversion 
of  urea  into  ammonia  never  occurs  in  the  human  body  normally. 
Fifteen  grams  of  sodium  hydrogen  carbonate  in  an  adult  on  a  mixed 
diet  reduces  urinary  acidity  to  nil,  and  lessens  the  ammonia  to  one- 
third.  Urea  given  by  the  mouth  causes  increased  protein  catabolism, 
or  the  washing  out  of  nitrogen  from  the  body.  In  acute  catarrhal 
j  lundice,  true  acidosis  accompanied  by  an  increase  of  acid  substances  in 
the  uriue  occurs.  W.  D.  H. 
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The  Excretion  of  Quinine  by  the  Dog,  and  a  New  Method  for 
the  Estimation  of  this  Alkaloid.  G.  Giemsa  ( Biochem .  Zeitsch., 
1912,  38,  161 — 162). — A  claim  for  priority  with  regard  to  certain 
results  and  methods  described  by  Katz  (Abstr.,  1911,  ii,  1013). 

S.  B.  S. 

Certain  Concretions  in  a  Cyst  of  the  Mammary  Gland  in  a 
Horse.  Arthur  Scheunert  and  Waltiier  Grimmer  ( Zeitsch .  physiol. 
Chern.,  1912,  76,  322 — 329). — The  concretions  examined  contained  in 
percentages:  water,  69;  protein,  4'5  ;  fat,  13*7  ;  cholesterol,  10; 
lecithin,  0*7,  and  ash,  1*7.  Casein  was  absent,  and  the  fat  present  is 
not  identical  with  the  milk  fat  or  the  body  fat  of  the  horse,  but 
somewhat  resembles  colostral  fat  in  being  intermediate  between  the 
two.  W.  D.  H. 

The  Chemical  Nature  of  the  Substance  which  Cures 
Polyneuritis  in  Birds  Induced  by  a  Diet  of  Polished  Rice. 
Casimir  Funk  ( J .  Physiol .,  1911,  43,  395 — 400). — Polyneuritis  in 
birds  on  a  diet  of  polished  rice  is  due  to  the  lack  of  a  substance  which 
is  present  in  the  polishings  in  minute  amount,  probably  not  more  than 
0*1  gram  per  kilo,  of  rice.  The  substance  in  question  is  an  organic 
base,  which  is  completely  precipitated  by  phosphotungstic  acid,  silver 
nitrate,  and  barium  hydroxide.  It  is  partly  precipitated  by  mercuric 
chloride  in  alcoholic  solution  in  the  presence  of  choline,  and  is  not 
precipitated  by  platinum  chloride  in  alcoholic  solution.  It  yields  a 
crystalline  nitrate  containing  C  55*63,  H  5*29,  N  7*68%;  but  these 
figures  must  be  regarded  as  provisional  until  a  larger  yield  is  obtained. 
The  curative  dose  for  pigeons  is  very  small.  W.  D.  H. 

The  Influence  of  Intravenous  Injections  of  Pancreatic 
Extract  on  Pancreatic  Diabetes.  Ernest  Lyman  Scott  (Amer. 
J.  Physiol .,  1912,  29,  306 — 310). — Intravenous  injection  of  pancreatic 
extract  in  depauereatised  dogs  diminishes  the  glycosuria  temporarily. 
Whether  this  is  due  to  the  internal  secretion  of  the  gland  or  to  a  rise 
of  body  temperature  which  occurs  is  not  yet  definitely  settled.  Control 
experiments  with  extracts  of  other  organs  are  in  progress. 

W.  D.  H. 

Metabolism  in  Experimental  Salt  Fever.  Hermann  Freund 
and  E.  Grafe  (Arch.  exp.  Path.  Pharm.,  1911,  67,  55 — 71). — After  the 
injection  of  rabbits  with  isotonic  solutions  of  sodium  chloride,  sugar, 
adrenaline,  and  Ringer’s  solution,  fever  sets  in,  with  rise  of  tempera¬ 
ture  and  increase  of  protein  catabolism,  and  in  this  and  in  other 
ways  the  fever  produced  resembles  that  due  to  infection. 

W.  D.  H. 

Infective  Metheemoglobinaemia.  Arthur  E.  Boycott  (J. 
Hygiene,  1911,  11,  443 — 472). — In  rats,  infection  with  Gartner’s 
bacillus  causes  metbsemoglobinaemia,  and  sometimes  anajmia.  The 
s  ame  strains  do  not  cause  this  effect  in  rabbits,  mice,  or  guinea  pigs. 

W.  D.  H. 
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The  Excretion  of  Creatine  and  Creatinine  Under  Pathological 
Conditions.  Bernhard  Yas  ( Biochem .  Zeitsch .,  1912,  38,  65 — 76). 
— In  the  two  eases  of  leucaemia  investigated,  no  direct  relationships 
between  the  excretion  of  creatinine  and  the  purine  bases  could  be 
ascertained  ;  there  was,  however,  a  certain  parallelism  between  the 
excretion  of  creatinine  and  the  total  nitrogen.  No  rise  in  the  creatinine 
value  could  be  ascertained  after  treatment  by  light.  In  a  case  of 
muscular  atrophy  (where  a  limb  was  kept  in  plaster  after  operative 
treatment),  creatine  could  be  detected  in  the  urine  as  a  consequence  of 
muscular  atrophy.  S.  B.  S. 

The  Serum  Reactions  (Complement  Fixation)  of  the  Meningo¬ 
coccus  and  the  Gonococcus.  J.  A.  Arkwright  ( J .  Hygiene,  1911, 
11,  515 — 530). — Gonococcus  serum  and  extracts  are  on  the  whole 
more  potent  than  similar  preparations  from  meningococci  as  regards 
complement-fixation,  but  no  satisfactory  distinction  between  the  two 
can  be  demonstrated.  W.  D.  H. 

The  Physiological  Influence  of  Ozone.  Leonard  E.  Hill 
and  Martin  Flack  ( Proc .  Roy.  Soc.,  1911,  B,  84,  404 — 415). — Ozone, 
although  a  deodoriser,  masks  rather  than  destroys  smells.  A  concen¬ 
tration  of  one  part  in  a  million  irritates  the  respiratory  tract ;  exposure 
for  two  hours  to  a  concentration  of  15  to  20  per  million  is  not  without 
risk  to  life.  In  concentration  even  less  than  one  per  million,  it  reduces 
respiratory  metabolism,  and  rapidly  causes  a  fall  of  body  temperature. 
Its  beneficial  effect,  as  popularly  believed  in,  is  a  myth.  The  irritation 
of  the  olfactory  nerves  may  relieve  the  monotony  of  close  air,  and  in 
concentrations  of  more  than  1  per  million  for  brief  periods  may  be 
of  therapeutic  value  by  acting  in  appropriate  cases  as  a  sort  of  “  blister” 
to  the  respiratory  tract.  W.  D.  H. 

Persistent  Radioactivity  of  the  Organism  under  the 
Influence  of  Injections  of  Insoluble  Radium  Salts.  Radium 
Serotherapy.  H.  Dominici,  G.  Petit,  and  A.  Jaboin  ( Compt .  rend., 
1912,  154,  1509 — 1511). — One  mg.  of  radium  sulphate  was  injected 
into  the  venous  system  of  an  old  horse.  For  a  short  time  after  injection, 
the  elimination  of  radium  from  the  organism  was  rapid,  but  afterwards 
became  very  slow.  After  a  year  the  blood  was  still  radioactive. 
Increase  in  weight  was  produced  after  a  second  injection,  and  the 
number  of  red  blood-corpuscles  was  doubled.  Preliminary  experiments 
appear  to  show  that  the  blood  serum  of  animals  treated  in  this  way 
is  effective  in  alternating  or  arresting  pathogenic  processes  of  infectious 
origin  in  man  and  animals,  and  that  it  tends  to  raise  the  resistance  to 
infection.  W.  0.  W. 

The  Influence  of  Sulphur  and  Thiocarbamide  on  the 
Excretion  of  Phenol.  Kenji  Kojo  ( Zeitsch .  physiol.  Chern.,  1912, 
76,  159 — 169). — The  administration  of  finely  divided  sulphur  and  thio¬ 
carbamide  raises,  especially  on  the  second  day,  the  total  sulphur,  the 
ethereal  sulphates,  and  the  phenol  of  the  urine.  This  is  probably  due, 
not  to  increased  formation  of  phenol,  but  because  less  is  oxidised  in  the 
body,  as  it  combines  with  sulphuric  acid  and  is  excreted.  W.  D.  H. 
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The  Action  of  Intravenous  Injections  of  Concentrated 
Solutions  of  Salt  and  Sugar.  Frank  P.  Underhill  {Arch.  exp.  Path. 
Pharm.,  1911,  66,  407 — 408). — Polemical  against  Wilenko,  who  has 
made  certain  mistakes  in  his  references  to  the  work  of  the  present 
author  in  relation  to  the  glycosuria  produced  by  salt  solution. 

W.  D.  II. 

The  Degree  of  Acidity  of  Monatomic  Alcohols.  Hermann 
Fuhner  ( Zeitsch .  Biol .,  1912,  57,  465 — 494). — In  the  homologous 
series  of  alcohols  starting  with  methyl  alcohol,  the  capillary  activity  of 
the  individual  members  stands  according  to  Traube  in  the  relation 
1  :  3  :  32  .  .  .  .  (Abstr.,  1905,  ii,  13).  As  their  pharmacological  activity 
on  plant-cells,  blood  corpuscles,  and  sea-urchin  eggs  increase  in  the 
same  manner,  it  appears  that  in  these  cases  the  action  is  not 
dependent  on  the  lipoids  present  in  the  cells.  Their  narcotic  action,  how¬ 
ever,  tested  on  various  aquatic  animals,  is  in  the  relation  1:4:  42  .  .  .  . 
This  is  parallel  to  the  increased  lipoid  content  in  the  central  nervous 
system  of  such  animals,  and  these  observations  therefore  support  the 
Meyer-Overton  theory  of  narcosis.  W.  D.  II. 

Influence  of  Trimethylamine  Hydrochloride  on  Nutritive 
Exchanges.  Alexandre  Desgrez,  P.  Eegnjer,  and  E.  Moog  {Compt. 
rend.,  ',1911,  153,  1238—1241.  Compare  Abstr.,  1902,  ii,  574).— 
Injection  of  trimethylamine  hydrochloride  diminishes  the  excretion  of 
nitrogen  with  men  and  guinea-pigs  and  lowers  the  respiratory  quotient. 
In  the  case  of  men  suffering  from  obesity  who  were  given  doses  of 
0  05  gram  of  the  hydrochloride  three  times  a  day  during  one  to  four 
months,  loss  of  weight  to  the  extent  of  P5 — 6  kilograms  was  observed. 
The  author  considers  that  trimethylamine  increases  the  amount  and 
activity  of  internal  secretions  and  is  the  cause  of  the  physiological 
action  of  choline.  W.  O.  W. 

Formation  of  Methyl  Propyl  Ketone  from  a-Ethylbutyric 
Acid  in  the  Animal  Organism.  Leon  Blum  aud  Max  Koppel 
( Ber .,  1911,  44,  3576 — 3578). — The  subcutaneous  injection  of  aqueous 
sodium  a-ethylbutyrate  into  dogs  causes  the  appearance  in  the  urine, 
not  of  acetone  substances  (Blum  and  Baer,  Abstr.,  1907,  ii,  285  ; 
Embden  and  Wirth,  Abstr.,  1910,  ii,  789),  but  of  methyl  propyl 
ketone  (identified  as  the  ju-nitrophenylhydrazone).  Without  doubt 
it  is  produced  from  the  primarily-formed  ethylacetoacetic  acid,  the 
formation  of  which  is  regarded  as  a  strong  support  of  the  theory  of  the 
oxidation,  in  the  animal  organism,  of  fatty  acids  at  the  /i-carbon 
atom.  C.  S. 

The  Fate  of  the  Stereoisomerides  of  Lactic  Acid  in  the 
Organism  of  the  Normal  Babbit.  Jakob  Parnas  {Biochem.  Zeitsch., 
1912,  38,  53 — 64). — The  optically  active  isomerides  of  lactic  acid 
behave  differently  in  the  organism  of  the  normal  rabbit,  for  whereas 
the  dextrorotatory  isomeride  is  non-toxic  and  is  almost  entirely  burnt 
in  the  organism,  the  lsevo-isomeride  is  toxic,  and  is  for  the  most  part 
secreted  unchanged  in  the  urine.  The  racemic  form  is  attacked 
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unsymmetrically,  and  an  excess  of  the  laevo-acid  is  excreted  ;  in  this 
case,  however,  considerably  more  of  the  laevo-acid  is  burnt  up  in  the 
organism  than  is  the  case  if  this  acid  be  administered  by  itself.  The 
author  gives  full  details  as  to  the  method  of  isolating  the  various  acids 
in  the  lorm  of  their  zinc  salts.  S.  B.  S. 

The  Effect  of  Adrenaline  on  the  Intestine.  It.  G.  Hoskins 
(Amer.  J.  Physiol.,  1912,  29,  363 — 366). — In  high  dilution,  adrenaline 
inhibits  peristalsis  in  isolated  segments  of  rabbit’s  intestine.  In  still 
higher  dilutions,  these  movements  are  increased.  This  difference 
nullifies  attempts  to  estimate  adrenaline  by  its  effect  on  intestinal 
muscle.  W.  D  H. 

The  Action  of  Pilocarpine  on  the  Heart.  Felix  Gaisbock 
{Arch.  exp.  Path.  Pharm.,  1911,  60,398 — -406). — From  experiments  on 
frogs  and  cats,  the  conclusion  is  drawn  that  pilocarpine  slows  the 
heart  by  acting  on  a  peripheral  mechanism,  for  slowing  is  produced  after 
the  preganglionic  fibres  of  the  vagus  are  completely  thrown  out  of 
action  by  nicotine.  With  certain  doses  of  the  drug,  the  result  of 
vagus  stimulation  (either  of  the  nerve  trunk,  or  of  the  sinus)  or  of 
action  of  muscarine  is  lessened  or  abolished.  W.  D.  IT. 

Effects  of  Certain  Pituitary  Extracts.  H.  Claude  and  A. 
Baudouin  ( Compt .  rend.,  1912,  154,  1513—1515). — The  lipoid-free 
pituitary  glands  of  oxen  were  extracted  with  water,  and  the  extract 
treated  with  alcohol.  The  precipitate  suspended  in  physiological  salt 
solution  partly  dissolved,  giving  an  active  extract  S.  The  alcoholic 
filtrate  gave  an  extract  T.  Injections  were  carried  out  on  men,  and 
the  results  found  to  vary  considerably  according  to  the  condition  of 
the  patient’s  glandular  system.  In  general,  extract  S  lowered  the 
arterial  pressure,  whilst  extract  T  raised  it,  but  in  cases  of  glandular 
dystrophy  the  reverse  took  place.  In  norma  subjects,  slight  glyco¬ 
suria  was  produced,  but  this  was  more  marked  in  Basidow’s  disease, 
ovarian  insufficiency,  and  in  acromelagic,  pluriglandular  inadequacy. 
Extract  T  produces  diuresis.  W.  O.  W. 

The  Influence  of  Benzene,  Toluene,  Xylene,  and  Light  and 
Heavy  “  Benzines  ”  on  the  Organism.  Karl  B.  Lehmann, 
Rudolf  Weissenberg,  Adolf  von  W  ojciechowski,  Luig,  and 
Gundermann  (Arch.  Hygiene ,  1911,  75,  1 — 119). — A  short  account 
of  the  various  products  employed  under  different  trade  designations 
is  given,  together  with  the  modes  of  preparation  and  chemical 
characteristics.  Detailed  accounts  are  given  also  of  the  cases  of 
poisoning  arising  from  the  trade  use  on  a  large  scale  of  the  different 
products,  and  the  conditions  under  which  cases  of  poisoning  are  likely 
to  occur,  together  with  the  results  of  personal  inspection  of  factories. 
These  investigations  supplement  a  series  of  detailed  laboratory 
investigations  on  the  toxic  effects  of  the  vapours  of  the  various 
substances  on  cats,  dogs,  and  human  beings,  and  the  effects  of  both 
chronic  and  acute  intoxication  were  investigated.  Lehmann  gives  in 
conclusion  the  precautions  which  should  be  taken  to  guard  against 
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poisoning  in  the  technical  employment  of  these  substances  on  a  large 
scale. 

The  methods  of  experiment  were  those  repeatedly  employed  by 
Lehmann  and  his  collaborators  on  previous  occasions.  The  subjects 
of  experiment  were  submitted  to  the  action  of  air  containing  known 
quantities  of  the  vapour,  and  the  time  was  noted  at  which  the  onset 
of  various  symptoms  took  place.  The  chief  symptoms  noted  were,  the 
falling  over  of  the  subject,  light  narcosis,  and  heavy  narcosis.  In 
nearly  all  experiments  the  results  were  very  regular,  it  being  possible 
to  plot  the  times  of  onset  of  symptoms  against  the  quantities  of  the 
various  vapours  in  air,  and  to  obtain  almost  regular  curves.  A  few  of 
the  cats  employed  showed  idiosyncracies,  in  that  they  were  susceptible 
to  relatively  small  doses  of  benzene.  The  same  idiosyncracies 
apparently  occur  in  man,  but  they  were  never  met  with  in  the  case  of 
dogs.  Experiments  on  chronic  poisoning  with  dogs  were  carried  out 
Two  animals  could  inhale  air  containing  about  9  mg.  of  the  vapour  per 
litre  five  to  nine  hours  daily  for  23-35  days  without  injurious  effects. 
Cats,  on  the  other  hand,  showed  symptoms  of  poisoning  after  inhaling 
air  with  only  5 — 10  mg.  benzene  per  litre  for  three  hours  daily, 
generally  on  the  third  to  the  sixth  day.  The  cheaper  trade  varieties 
are  only  slightly  more  toxic  than  the  more  refined  varieties. 
“  Benzine  ”  is  decidedly  less  toxic  than  benzene.  S.  B.  S. 

The  Toxic  Action  of  Trypsin  and  its  Capacity  to  Digest 
Living  Tissues.  Ludwig  Kirchheim  {Arch.  exp.  Path.  Pharm., 
1911,  66,  352 — 386). — On  subcutaneous  injection,  pancreatic  juice 
and  various  preparations  of  the  pancreas,  which  contain  active  trypsin, 
cause  local  oedema  and  haemorrhages,  followed  by  necrosis  and 
digestion  of  the  living  tissues.  Intravenously  injected,  it  kills  rabbits, 
with  acute  and  pronounced  haemorrhages,  especially  in  the  lungs. 

W.  D.  H. 
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Assimilation  of  Ammonia  and  Nitrates  by  the  Micro¬ 
organisms  of  Soils.  J.  Vogel  ( Centr .  Baht.  Par.,  1912,  ii,  32, 
169 — 179). — Whilst  the  production  of  proteins  from  ammonia  and 
nitrates  takes  place  in  liquid  cultures,  it  was  not  observed  in  soils, 
even  in  presence  of  calcium  carbonate,  which  in  liquid  cultures 
considerably  increases  fixation  of  ammonia. 

The  simultaneous  presence  in  soils  of  ammonium  salts  and  calcium 
carbonate  may  result  in  considerable  losses  of  nitrogen  from  nitrates 
produced  from  the  ammonium  salts. 

As  regards  denitrification  in  soils  kept  in  flasks,  it  is  pointed  out 
that  the  conditions  of  aeration  are  very  abnormal.  Different  results 
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are  obtained  when  access  of  air  from  below  and  from  the  sides  of  the 
soil  is  made  possible.  N.  H.  J.  M. 

Variability  in  the  Gas-forming  Power  of  Intestinal  Bacteria. 
N.  J.  Penfold  (J.  Hygiene,  1911,  11,  487 — 502). — The  gas-forming 
powers  of  organisms  of  the  coli  group  varies  ;  the  power  may  be  lost  of 
forming  gas  from  sugars,  whilst  the  power  of  gas  formation  from 
alcohols  remains  ]  probably  two  enzymes  are  concerned.  W.  D.  H. 

The  Indole  Reaction  and  Allied  Phenomena.  Harald 
Seidelin  and  Frederick  C.  Lewis  (J.  Hygiene,  1911,  11,  503 — 514). 
— Curves  are  presented  of  the  amount  of  indole  (tested  by  Seidelin’s 
method)  formed  by  several  strains  of  Bacterium  coli.  Tryptophan  does 
not  appear  to  be  always  an  intermediate  product.  In  some  cases  the 
colour  reaction  obtained  was  purple  instead  of  red ;  the  conditions 
under  which  the  blue  admixture  occurs  were  investigated,  but  its 
cause  is  not  yet  clear.  W.  D.  H. 

The  Chief  Phases  of  the  Lactic  Acid  Fermentation  and 
their  Practical  Significance.  Max  Grimm  ( Gentr .  Bakt.  Par.,  1911, 
ii,  32,  65 — 70). — The  fermentation  induced  by  Bacterium  lactis  acidi 
shows  four  sharply  differentiated  phases. 

Experiments  with  pure  cultures  of  this  organism  at  35°  showed 
that  during  the  first  four  and  a-half  hours  there  is  no  acid  produced, 
but  vigorous  growth  takes  place.  The  second  phase  then  begins,  and 
continues  for  about  twelve  hours.  It  is  characterised  by  a  gradual 
increase  in  the  rate  of  acid  production,  and  reaches  a  maximum  at  the 
fourteenth  hour  from  the  time  of  inoculation.  This  is  followed  by  a 
period  of  decreasing  activity,  and  terminates  at  the  thirty-second  hour. 
Although  individual  organisms  may  grow  slightly  after  this,  the  power 
of  producing  acid  is  lost,  and  the  organisms  degenerate. 

The  practical  significance  of  these  experiments  lies  in  the  fact  that 
such  organisms  must  be  transferred  to  fresh  media  at  the  end  of 
sixteen  hours  if  the  activity  of  the  cultures  is  to  be  maintained. 

H.  B.  H. 

The  Decomposition  of  Asparagine  by  Bacteria  in  Pre¬ 
sence  of  Free  Oxygen.  I.  The  Course  of  the  Oxidation 
Processes.  Tor  Carlson  ( Medd .  K.  Vetensk.  Nobelinst.,  2,  No.  10, 
1 — 32). — An  apparatus  is  described  for  measuring  the  oxygen  con¬ 
sumption  under  constant  pressure  where  various  strains  of  bacteria 
are  allowed  to  grow  on  a  medium  which  contains  asparagine  as  the 
source  of  nitrogen.  The  results  in  the  various  experiments  are  plotted 
with  the  oxygen  consumption  as  ordinates  against  the  times  as 
abscissae,  and  the  results  obtained  are  analysed  by  Arrhenius.  After 
a  certain  time  there  is  a  bend  in  the  curve,  which  corresponds  with 
the  disappearance  of  the  nutrient  medium  throngh  consumption  by 
the  organism.  If  y  represents  the  oxygen  consumption,  this  after 
a  time  reaches  a  maximum,  y ^  .  It  was  found  by  Arrhenius  that 
dyjdt  —  ke~(it(yrXl  -  y)n,  which  on  integration  and  neglecting  certain 
terms  gives  : 

lQg '~n - ivcc  - y2)1~Tt _  ?  (t-t) 

-Sfi)1-*  2  3026 ' 2  lh 
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where  yv  yx  represent  the  oxygen  consumptions  at  intervals  tv  tx 
respectively  ]  n  was  found  to  be  2/3.  This  equation  was  found  to 
hold  good  in  several  cases.  The  value  qj 2-3026  (A')  was  calculated 
in  the  case  of  several  strains  of  bacteria,  and  was  found  to  vary  : 
ATx  10~2  =  6'0  and  AT x  10~2  =  15,2.  The  method  of  determining  yQ 0 
by  interpolation  is  described.  S.  B.  S. 

Protein  Synthesis  in  the  Lower  Plants.  Konstantin  A. 
Puriewitsch  ( Biochem .  Zeilsch.,  1912,  38,  1  — 13). —The  method  of 
experiment  consisted  in  growing  Aspergillus  niger  in  media  containing 
the  necessary  mineral  salts,  together  with  either  dextrose,  succinic, 
malic  or  tartaric  acids,  and  various  substances,  such  as  amino-acids, 
urea  derivatives,  peptones,  proteins,  and  amides,  as  sources  of  nitrogen. 
The  ratio  of  carbon  dioxide  evolved  to  dried  mass  of  Aspergillus 
formed  was  estimated  when  the  mould  was  grown  in  the  presence 
of  the  various  substances,  but  the  conditions  of  experiments  were  in 
other  respects  similar.  If  the  carbon  dioxide  evolved  is  regarded  as  a 
measure  of  the  energy  consumption  during  growth,  it  was  found  that 
this  was  smallest  when  amino-acids  were  employed  as  the  source  of 
nitrogen ;  with  ammonium  salts,  and  especially  with  nitrates,  the 
energy  consumption  during  growth  was  marked  larger.  The  results 
confirm  generally  the  conclusions  of  Czapek.  S.  B.  S. 

Influence  of  Calcium  on  the  Development  and  Mineral 
Composition  of  Aspergillus  niger.  (Mile.)  Robert  ( Compt .  rend., 
1911,  153,  1175 — 1177). — Experiments  on  Aspergillus  niger  grown  in 
nutrient  solutions  containing  definite  amounts  of  calcium  sulphate, 
show  that  small  doses  of  calcium  (1 — 5  mg.  per  litre)  are  almost 
completely  absorbed  and  retained  by  the  organism.  The  element 
appears  to  be  without  appreciable  influence  on  the  development  of  the 
plant.  W.  0.  W. 

Is  Iron  Indispensable  to  the  Formation  of  Conidia  of  Asper¬ 
gillus  niger?  Maurice  Javillier  and  Benjamin  Sauton  {Compt. 
rend.,  1911,  153,1177 — 1180.  Compare  Sauton,  ibid.,  151,  241). — 
From  experiments  in  which  definite  amounts  of  zinc  sulphate  or  of 
ferrous  sulphate  were  added  to  cultures  of  Aspergillus  niger,  the 
authors  found  that  in  absence  of  iron  and  in  presence  of  zinc  no  spores 
were  produced  by  the  organism.  Sauton  was  in  error,  therefore,  in 
attributing  non-sporulation  to  the  absence  of  iron,  since  zinc  is  the 
active  inhibiting  agent.  Iron  is  indispensable  to  the  growth  of  the 
plant,  but  not  to  sporulation.  W.  0.  W. 

The  Formation  of  Fumaric  Acid  by  Moulds.  Felix  Ehrlich 
(j Ber  ,  1911,  44,  3737 — 3742.  Compare  Ehrlich  and  Jacobsen,  Abstr., 
1911,  ii,  520). — Considerable  quantities  of  fumaric  acid  are  formed 
during  the  growth  of  Rhizopus  nigricans  in  natural  or  artificially- 
prepared  media,  especially  when  a  certain  amount  of  carbohydrates 
and  nitrogen  compounds  is  present ;  the  main  condition  to  success  is 
the  presence  of  an  excess  of  dextrose  or  laevulose,  the  nature  of  the 
accompanying  nitrogenous  food  being  immaterial.  The  fumaric  acid 
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appears  to  be  an  intermediate  product  in  the  disruption  of  the 
dextrose  or  ljevulo.se  molecule,  and  these  substances  cannot  be  replaced 
by  alcohol  or  glycerol.  Unduly  prolonged  action  of  the  mould  causes 
the  fumaric  acid  itself  to  be  attacked. 

A  few  characteristic  experiments  are  described  in  detail. 

D.  F.  T. 

Amylomyces  Rouxii.  R.  Goupil  (Compt.  rend.,  1911,  153, 
1172 — 1174). — This  mould  brings  about  a  formation  of  succinic  acid 
when  grown  in  a  dilute  sucrose  solution,  corresponding  with  about 
6%  of  the  sugar  destroyed.  Acetic  and  butyric  acids  are  also  formed 
in  small  quantity,  but  not  oxalic  or  lactic  acid,  as  has  been  stated  by 
other  observers.  The  production  of  succinic  acid  is  favoured  by  free 
aeration,  and  becomes  negligible  if  air  is  excluded.  Similar  results 
have  been  obtained  when  the  organism  is  grown  in  solutions  of  maltose, 
dextrose,  invert  sugar,  or  starch  hydrolysed  by  malt  extract. 

W.  O.  W. 

Behaviour  of  Yeast  Enzymes  Free  and  Attached  to  Proto¬ 
plasm.  Hans  Euler  [Arkiv.  Chem.  Min.  GeoL,  1911,  4,  No.  13, 
1  — 11). — Attention  is  called  to  the  differences  between  zymase, 
maltase  and  invertase  of  brewers’  yeast,  and  also  to  Monilia  invertase. 
In  the  living  cell,  with  the  exception  of  yeast  invertase,  the  action  of 
the  enzymes  is  checked  by  antiseptics  and  greatly  retarded  by  drying  ; 
they  cannot  be  extracted  from  the  cell  by  water.  Yeast  invertase  only 
loses  half  its  activity  when  dried. 

From  dry  yeast,  invertase  is  almost  completely  extracted  by  water ; 
zymase  and  maltase  are  only  partly  extracted.  Invertase  is  not 
affected  by  antiseptics  ;  it  is  regarded  as  already  split  off  from  the 
protoplasm  in  the  living  cell.  The  other  enzymes  are  only  broken  off 
from  the  protoplasm  on  drying  or  by  mechanical  means.  Monilia 
invertase  behaves  like  maltase  and  zymase,  and  is  bound  up  in  the 
protoplasm. 

Monilia  yeast  ferments  dextrose  more  quickly  than  sucrose,  and 
maltose  more  slowly  still.  E.  F.  A. 

Purification  of  Water  by  Infusoria.  C.  S.  Stokvis  and 
N.  H.  Swellengrebel  ( J. .  Hygiene,  1911,  11,  481 — 486). — Infusoria 
only  play  a  part  in  purifying  river  water  if  the  temperature  is  between 
10°  and  30°,  if  the  aquatic  vegetation  is  rich  enough  to  supply  the 
necessary  amount  of  oxygen,  and  if  the  water  is  not  highly  polluted 
by  adjoining  factories.  W.  .D.  II . 

Atmolysis  and  an  Atmolyser.  Raphael  Dubois  [Compt.  rend., 
1911,  153,  1180 — 1183.  Compare  Abstr.,  1884,  932). — A  note 
recalling  the  author’s  earlier  observations  on  the  action  of  vapours  on 
vegetable  organisms.  The  paper  contains  an  illustration  of  the  apparatus 
employed.  W.  O.  W. 

Transpiration  in  Oil-producing  Plants  ;  Influence  of  Light. 
Leclerc  du  Sablon  [Compt.  rend.,  1911,  153,  1236 — 1238). — In 
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general,  direct  sunlight  has  a  much  greater  effect  in  increasing  the 
transpiration  of  plants  than  diffused  daylight.  This  is  due  partly  to 
the  effect  of  a  higher  temperature  and  partly  to  an  increased 
permeability  of  the  protoplasmic  membrane.  The  second  cause  is 
unimportant  in  the  case  of  oil-producing  plants,  which  flourish  in  dry 
climates  and  which  have  been  found  to  behave  towards  diffused  light 
in  the  same  way  as  non-oily  plants,  but  to  lose  water  less  readily  then 
these  when  exposed  to  direct  sunlight.  The  experiments  were 
conducted  on  Euphorbia,  Semper vivum,,  Crassula,  and  others. 

w.  o.  w. 

Metabolism  in  Ripening  Seeds.  W.  Zaleski  ( Bied .  Zentr., 
1911,  40,  863;  from  Bot.  Centr.,  1911,  117,  57). — Unripe  seeds  of 
Pisum.  and  Zea  Mays,  which  were  kept  for  several  days  in  air 
saturated  with  moisture,  showed  an  increase  in  the  amounts  of 
proteins  and  a  decrease  in  amides,  amino-acids,  and  bases. 

Whilst  during  germination  proteins  are  broken  down  with  produc¬ 
tion  of  amino-acids,  the  reverse  process  takes  place  during  ripening. 
Proteases,  which  are  supposed  to  bring  about  the  reversible  action, 
were  found  in  ripening  pea  seeds.  Rennin  was  found  in  unripe 
seeds.  N.  H.  J.  M. 

Formation  of  Hydrogen  Cyanide  in  the  Germination  of  Seeds. 
Ciro  Ravenna  and  C.  Vecchi  (Atti  R.  Accad.  Lincei,  1911,  [v],  20, 
ii,  491 — 495.  Compare  Ravenna  and  Zamorani,  Abstr.,  1910,  ii,  1099). 
— When  the  seeds  of  Linum  usitatissimum  or  those  of  Sorghum  vulgare 
germinate  in  the  presence  of  ammonium  chloride,  the  amount  of 
hydrogen  cyanide  liberated  is  considerably  greater  than  when  they 
germinate  in  the  absence  of  this  salt.  Experiments  with  the  seeds  of 
Sorghum  vulgare  show  that  ammonia  is  present  in  the  seeds  from  the 
beginning  of  germination,  but  hydrogen  cyanide  appears  only  when 
the  plants  have  attained  to  a  certain  development.  These  results 
support  the  view  that  the  hydrogen  cyanide  is  formed  synthetically 
from  non-nitrogenous  substances  and  ammonia.  A  comparison  of  the 
amounts  of  hydrogen  cyanide  formed  when  germination  takes  place  in 
the  presence  of  (1)  water,  (2)  ammonium  chloride  (0T%),  (3)  dextrose 
(0'2%),  (4)  ammonium  chloride  (0'1%)  and  dextrose  (0‘2%)  shows  that 
the  greatest  amount  is  formed  in  the  presence  of  both  dextrose  and 
ammonium  chloride.  R.  Y.  S. 

Origin  and  Function  of  Calcium  Oxalate  in  Plants.  Ioannes 
Politis  (Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  528 — 534). — The 
author  discusses  the  hypotheses  which  have  been  put  forward  on  this 
subject,  and  calls  attention  to  the  connexion  between  the  deposition 
of  calcium  oxalate  raphides  and  the  occurrence  of  glycogen  and 
amyloids  which  has  been  established  by  his  recent  work  (compare 
this  vol.,  ii,  83).  He  is  of  opinion  that  the  oxalic  acid  is  formed  in 
the  cells  by  oxidation  of  these  substances.  R.  Y.  S. 

Micro-  and  Macro-chemical  Detection  of  Carrotene.  M. 
Tsvett  (Ber.  Deut.  bot.  Ges.,  1911,  29,  630—636).' — The  author 
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examines  in  some  detail  three  micro-chemical  tests  commonly  employed 
for  carrotene,  namely,  Moiisch’s  potash  test,  Frank  and  Tschirch’s 
acid  test,  and  his  own  resorcinol  test,  and  concludes  that  none  of 
them  is  trustworthy.  Nor  could  any  simple  macro-chemical  test  be 
devised.  The  only  safe  method  is  actually  to  isolate  the  carrotene,  and 
as  this  has  not  generally  been  done,  it  follows  that  many  of  the  state 
ments  about  the  distribution  of  carrotene  need  revision.  E.  J.  R. 

The  Carbon-like  Substance  Occurring  in  Composite.  Franz 
W.  Dafert  and  R.  Miklauz  {Denkschr.  Math-Naturw.  Klasse  K,  Alcad. 
TFiss.  Wien,  1911,  87,  143 — 152). — An  account  of  the  isolation  of 
deep  brown  or  black  substances  which  the  author  designates  “  phyto- 
rnelanes,”  from  the  so-called  “  Kohleschicht  ”  of  the  heads  of  certaiu 
plants  of  the  natural  order  Composite.  The  amounts  (varying  from 
0  7 — 3 '8%)  obtained  from  different  members  of  the  order  are  stated, 
whilst  analysis  indicates  that  the  chemical  composition  of  phytomelane 
also  varies  in  different  species  (C  67 — 76%,  H  3-3 — 4-7%,  O  20  —  28%). 
The  substances  are  very  indifferent  to  chemical  reagents.  They  are 
probably  formed  from  cellulose  by  retrogressive  metamorphosis 

(aC6HJ0O5-yHaO).  F.  M.  G.  M. 

Retrogression  of  the  Active  Substance  in  Medicinal  Plants 
by  the  Action  of  Enzymes.  Pio  Lami  {Boll.  Ghim.  Farm.,  1911, 
50,  835 — 842), — In  order  to  enable  medicinal  plants  to  be  kept 
unchanged,  it  is  proposed  that  the  substance  should  be  heated  at  about 
80°  in  the  vapour  of  ethyl  alcohol,  or  at  73°  in  methyl  alcohol  vapour, 
and  then  dried  in  a  current  of  warm  air.  N.  H.  J.  M. 

Vegetable  Phosphatides.  Vladimir  Njegovan  {Zeitsch.  physiol. 
Ghem.,  1911,  76,  1 — 26.  Compare  Hiestand,  ibid.,  1907,  54,  287  ; 
Winterstein  and  Stegmann,  ibid.,  1908-9,  58,  501). — The  phosphat¬ 
ides  of  the  seeds  of  Lupinus  albus  which  dissolved  in  alcohol  were 
separated  by  means  of  different  solvents  into  phosphatides  and  non- 
phosphatides.  The  three  substances,  A,  B,  C ,  which  may  be  considered 
to  be  phosphatides,  all  yield  stearic,  palmitic,  and  unsaturated  fatty 
acids  as  cleavage  products.  A  and  C  yielded  glycerol-phosphoric 
acid,  and  G,  free  phosphoric  acid.  As  regards  bases,  choline  was 
obtained  from  B,  and  from  G  a  base,  C9H20O2N2,  to  which  the  name 
vidine  is  given.  The  latter  compound  is  perhaps  identical  with  Lucius’s 
hexamethyltrimethylenediammonium  (Abstr.,  1907,  i,  678).  The 
platinichloride,  m.  p.  250 — 252°,  and  the  aurichloride,  m.  p.  269 — 272°, 
were  prepared.  N.  H.  J.  M. 

Chemistry  of  the  Higher  Fungi.  VII.  Hypholoma  fascicu- 
lare.  Julius  Zellner  {Monatsh.,  1911,  32,  1057 — 1063.  Compare 
Abstr.,  1909,  ii,  922). — A  renewed  investigation  of  Hypholoma 
fasciculare,  which  contains  9-25%  of  dry  matter,  shows  the  presence  of 
the  following  constituents,  some  of  which  have  been  previously  identified 
by  others  :  a  cerebroside,  an  ergosterol,  solid  and  liquid  fatty  acids, 
glycerol,  lecithin,  a  resin,  mannitol,  trehalose,  dextrose,  tannin,  phloba- 
phen,  choline,  a  gum,  a  carbohydrate  soluble  in  alcohol,  ehitin. 
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protein,  and  enzymes  which  hydrolyse  protein,  starch,  maltose,  and 
glucosides.  E.  F.  A. 

Chemistry  of  the  Higher  Fungi.  VIII.  Wheat  Rust. 
(Tilletia  levis  and.  T.  tritici.)  Julius  Zellner  ( Monatsh .,  1911, 
32,  1065 — 1074). — The  analyses  are  based  on  the  investigation  of 
considerable  quantities  of  wheat  rust  spores  separated  mechanically 
from  badly  infected  wheat.  The  following  substances  have  been 
identified :  liquid  and  solid  fatty  acids,  a  wax,  an  ergosterol- 
like  compound,  glycerol,  a  resin,  a  substance  insoluble  in  alcohol, 
mannitol,  trehalose,  dextrose,  a  base,  carbohydrates  soluble  in  water 
and  in  alkali,  protein,  invertase,  lipase,  and  a  chitin  skeletal  substance. 
In  general,  these  constituents  are  the  same  as  those  of  maize  rust,  but 
the  differences  are  so  marked  that  they  would  serve  for  the  differentia¬ 
tion  of  the  spores  of  the  two  species  if  this  had  been  impossible 
morphologically.  E.  F.  A. 

Application  of  the  Biological  Method  to  Kalmia  latifolia, 
and  Preparation  of  a  G-lucoside.  Emile  Bourquelot  and  (Mile.) 
A.  Fichtenholz  (Compt.  rend.,  1912,  154,1500 — 1502;  J.  Pharm. 
Chim.,  1912,  [vii]  5,  49 — 58). — The  fresh  leaves  of  Kalmia  latifolia ,  a 
plant  of  the  rhododendron  family,  contain  sucrose  and  a  glucoside 
hydrolysable  by  emulsin.  The  latter  has  been  isolated  by  extraction 
with  boiling  90%  alcohol,  from  which  it  separates  in  slender  needles, 
m.  p.  about  150°,  having  a  chalky  taste,  becoming  sweet,  and 
then  bitter.  A  solution  in  50%  alcohol  has  [a]D-59T°.  Ferric 
chloride  produces  an  intense  red  coloration.  The  substance  gives 
dextrose  on  hydrolysis,  and  in  its  general  properties  resembles  asebotin 
from  Andromeda  japonica.  W.  O.  W. 

Oils  from  Different  Varieties  of  Oil- Palm.  Alexandre 
Hebert  {Bull.  Soc.  chim.,  1911,  [iv],  9,  1083 — 1085). — Chevalier  has 
classified  the  West  African  oil  palms  recently  into  two  sub-species, 
Elaeis  nigrescens  and  E.  virescens.  each  with  a  number  of  varieties 
( Documents  sur  le  palmier  d  huile,  Paris.  Challamel,  1910).  The 
author  has  determined  the  yield  and  character  of  the  palm  oils  yielded 
by  the  fruits  of  these  varieties.  The  yields  may  vary  from  41%  to 
63%  calculated  on  the  pericarp  alone,  or  from  16  to  56  calculated  on 
the  whole  fruit,  the  highest  yields  being  afforded  by  E.  nigrescens  var. 
Pisifera  and  E.  virescens  var.  Gracilinux,  in  which  the  nut  is  reduced 
to  a  mass  of  interlacing  fibres.  The  palm  oils  obtained  from  the 
varieties  examined  differ  but  little  from  commercial  palm  oil  (compare 
Bull.  Imp.  Inst.,  1909,  7,  357).  T.  A.  H. 

Rumex  obtusifolius  Roots.  Alexander  Tschirgh  and  F.  Weil 
{Arch.  Pharm.,  1912,  250,  20 — 33.  Compare  Hesse,  Abstr.,  1900,  i, 
41). — A  concentrated  alcoholic  extract  of  the  roots  on  distillation 
yielded  a  small  amount  of  volatile  oil  having  an  odour  of  butyric  or 
valeric  acid.  The  extract  on  dilution  with  water  gave  (l)  a  resinous 
precipitate,  from  which  ether  extracted  a  brown  residue,  which 
probably  contained  emodin  and  chrysophanic  acid,  and  (2)  a  liquid 
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which  did  not  reduce  Fehling’s  solution,  but  which  after  boiling  with 
dilute  sulphuric  acid  exhibited  this  property  and  contained  a  precipi¬ 
tate  from  which  emodin  and  chrysophanic  acid  were  isolated ;  the 
chrysophanic  acid  was  probably  accompanied  by  emodin  methyl  ether, 
since  it  furnished  methyl  iodide  when  heated  with  hydriodic  acid.  It 
is  probable  that  emodin  methyl  ether  is  the  source  of  the  varying 
quantities  of  methyl  iodide  yielded  in  this  reaction  by  the  crude 
chrysophanic  acid  examined  by  various  investigators. 

The  liquid,  after  hydrolysis,  contained  in  addition  lapathic  acid, 
C20Hi8O4,  m.  p.  228 — 229°,  pale  yellow,  prismatic  crystals,  tannin,  and 
reducing  sugar,  probably  formed  by  hydrolysis  of  glucosides  of  emodin 
and  chrysophanic  acid.  The  ash  from  the  roots  contained  the 
equivalent  of  0'379%  of  iron. 

The  dry  roots  of  Rumex  alpinus  furnished  13%  of  sucrose. 

T.  A.  H. 

The  Amounts  of  Hydrogen  Cyanide  Produced  by  Different 
Varieties  of  Sorghum.  Johannes  Schroder  and  Hans  Dammann 
( Chem .  Zeit.,  1911,  35,  1436 — 1437). — Cases  having  been  observed  by 
the  authors  (who  are  working  in  Monte  Video)  of  cattle  poisoning  by 
sorghum,  a  number  of  tests  were  carried  out  during  the  summer 
season,  Nov.,  1908,  to  March,  1909,  to  ascertain  what  quantities  of 
hydrogen  cyanide  are  present  in  the  different  varieties  of  this  plant. 
The  highest  amounts  recorded  were  about  0  04%  in  young  plants 
growing  on  manured  plots  ;  the  amount  fell  later  on  to  0’004%.  On 
unmanured  plots,  it  was  always  somewhat  lower.  Under  the  con¬ 
ditions  obtaining  in  the  experiments,  Andropogon  sorghum  saccharatum 
contained  more  than  either  the  vulgaris  or  halepensis  variety. 

E.  J.  B. 

Respiration  of  Barley  during  Germination,  Especially  its 
Dependence  on  the  Amount  of  Protein.  B.  Abrahamsohn 
(Bied.  Zentr.,  1911,  40,  862 — 863  ■  from  Diss.,  Berlin,  1910,  and  Bot. 
Centr.,  1911,  117,  53). — In  the  germination  of  sterilised  barley,  the 
production  of  carbon  dioxide  is  less  than  in  seeds  which  are  not 
sterilised.  Small  seeds  show  a  more  intense  respiration  than  large 
ones. 

Comparing  seeds  with  high  and  low  amounts  of  protein,  it  is  shown 
that  respiration  is  greater  in  the  case  of  seeds  with  high  percentage 
of  protein.  The  difference  is  at  first  only  slight,  but  it  increases  as 
germination  proceeds.  This  is  explained  on  the  assumption  that 
the  amount  of  enzyme  is  only  small  in  ripe  seeds,  and  that  it  increases 
during  germination  at  a  greater  rate  in  seeds  rich  in  proteins  than 
when  proteins  are  less  abundant.  N.  H.  J.  M. 

The  Action  of  Oxygen  on  the  Alcoholic  Fermentation  of 
Peas.  Leonid  Iwanoff  ( Ber .  Deut.  bot.  Ges.,  1911,  29,  622 — 629). — 
The  author  states  that  peas  contain  a  zymase  similar  in  many  respects 
to  that  of  yeast,  but  differing  in  its  necessity  for  oxygen.  Its  activity 
was  measured  by  the  rate  of  evolution  ol  carbon  dioxide,  and  was 
found  to  be  increased  to  a  marked  extent  by  addition  of  sodium 
phosphate,  and  also  by  the  presence  of  oxygen.  E.  J.  B. 
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Soluble  Substances  in  the  Plasma  of  Potato  Tubers. 
Gustave  Andre  ( Compt .  rend.,  1911,  153,  1234 — 1236), — The  amount 
of  nitrogen,  phosphoric  acid,  and  potassium  existing  in  the  state  of 
simple  aqueous  solution  in  potatoes  has  been  determined  by  immersing 
the  tubers  in  ether  and  analysing  the  aqueous  liquid  displaced  by  the 
ether.  In  the  case  of  potatoes  gathered  in  March,  this  was  found  to 
contain  17*96%  of  the  total  nitrogen,  19*98%  of  the  phosphoric  acid, 
and  27*86%  of  the  potassium.  The  proportions  were  smaller  in  the 
case  of  potatoes  collected  at  maturity.  The  amount  of  potassium  is 
considerably  more  than  sufficient  to  neutralise  the  phosphoric  acid, 
and  probably  corresponds  with  the  existence  of  soluble  organic  salts. 

W.  O.  W. 

Displacement  by  Water  of  Soluble  Substances  in  the 
Plasma  of  Potato  Tubers.  Gustave  Andre  (Com.pt.  rend.,  1912, 
154,  1497 — 1500.  Compare  preceding  abstract). — An  account  of 
further  experiments  similar  to  those  already  described.  When  allowed 
to  remain  for  thirty-three  days  in  water  containing  formaldehyde, 
potatoes  part  with  only  24*02%  of  their  total  nitrogen,  whereas  in  the 
same  time  49*79%  of  the  potassium  is  lost.  A  preliminary  heating  for 
three  hours  at  120°  considerably  increases  the  proportion  of  potassium 
subsequently  lost  by  exosmosis,  whilst  it  has  no  effect  on  the  loss  of 
nitrogen.  This  is  probably  due  to  partial  hydrolysis  of  the  proteins, 
accompanied  by  elimination  of  phosphoric  acid.  W.  O.  W. 

Changes  Id  the  So-called  Physical  Properties  of  Soil  by 
Frost,  Heat,  and  Addition  of  Salts.  Willy  Czermak  ( Landw . 
Versuchs-Stat.,  1912,  76,  74 — 116). — Frost,  heat,  and  electrolytes 
cause  a  diminution  of  the  soil  surface  by  coagulating  the  colloids. 
The  soil  colloids  coagulated  by  cold  absorb  to  some  extent  the  dissolved 
nutrients  of  the  soil,  including  nitrogen.  Sterilisation  by  heat  increases 
the  solubility  of  the  soil  nitrogen.  N.  H.  J.  M. 

The  Distinctive  Action  of  Calcium  and  Magnesium  Oxides 
in  Soils  on  Higher  Plants  and  Micro-organisms.  Otto 
Lemmermann,  Albert  Einecke,  and  H.  Fischer  (Landw.  Jahrb.,  1911, 
40,  174 — 254). — The  account  of  a  comprehensive  study  extending 
over  a  period  of  several  years  on  the  result  of  varying  the  ratio  of 
calcium  and  magnesium  oxides  in  soil,  with  an  account  of  its  effect  on 
plants  and  on  the  bacterial  properties  and  fertility  of  soil. 

F.  M.  G.  M. 

The  Results  of  Deficiency  of  Lime  in  Field  Soils,  and  its 
Influence  on  Vegetation.  Otto  Lemmermann,  Otto  Foerster,  and 
Albert  Einecke  (Landw.  Jahrb.,  1911,  40,  255 — 324). — An  account  of 
experiments  showing  the  results  of  lack  of  lime  (in  soil)  on  numerous 
crops,  with  a  discussion  on  the  employment  of  different  extracting 
reagents  in  soil  analysis  and  their  relative  value  as  indicating  the 
available  plant  food  present.  F.  M.  G.  M. 

Biological  Absorption  in  Soils.  Julius  Stoklasa  (Chem.  Zeit., 
1911,  35,  1425 — 1427). — Biological  absorption  differs  from  purely 
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chemical  absorption  in  that  all  the  elements  required  for  growth  are 
taken  up  and  transformed  into  organic  compounds.  Experiments  in 
which  definite  quantities  of  a  solution  of  monocalcium  phosphate 
were  allowed  to  percolate  for  twenty-five  days  through  various  sterilised 
and  non-sterilised  soils  showed  that  appreciable  quantities  of  phos¬ 
phates  had  been  absorbed.  The  amount  absorbed  was  always  greater 
in  the  non-sterilised  soils  and  varied  with  the  fertility.  This  is 
attributed  to  the  action  of  bacteria,  and  it  is  claimed  that  the 
absorption  is  a  measure  of  fertility. 

Similar  results  were  obtained  with  potassium  and  ammonium  salts 
and  with  nitrates.  H.  B.  H. 

Amount  and  Composition  of  Drainage-Water  Collected 
during  the  Years  1909-10  and  1910-11.  Bryce  0.  Burt  (Rep. 
Cawnpore  Agric.  Stat.  for  the  years  ending  June  30,  1910,  and  1911. 
Compare  Abstr.,  1909,  ii,  1049). — In  1909-10  two  of  the  gauges 
(Nos.  1  and  4)  were  sown  with  juar,  and  in  1910-11  with  maize,  after 
which  fifty  gallons  of  water  (  =  2'21  inches)  were  added.  The  amounts 
of  rain  and  drainage,  and  of  nitrogen  as  nitrates  in  the  drainage,  from 
June  to  May  were  as  follows  : 


1909—1910.  1910—1911. 


Depth 
ot  soil, 

Rainfall, 

Drainage,  N  per  acre, 

Rainfall, 

Drainage,  N  per  ac 

No.  inches. 

inches. 

inches. 

lbs. 

inches. 

inches. 

lbs. 

1.  72 

36-67 

12-78 

19-85 

25-63 

4-40 

1-50 

2.  72 

36  67 

16-01 

47-15 

25-63 

7-17 

23-30 

3.  36 

36-67 

15  23 

36-75 

25-63 

7-87 

3436 

4.  36 

36-67 

15-75 

23-71 

25-63 

6-05 

1-00 

The  yields  of  juar  in  1909  amounted  to  (1)  6945  and  (4)  3487  lb. 
per  acre.  N.  H.  J.  M. 
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Analytical  Chemistry. 


Quantitative  Treatment  of  Small  Quantities  of  Precipitate. 
Julius  Donau  ( Monatsh .,  1911,  32,  1115 — 1139.  Compare  Abstr., 
1911,  ii,  225). — Improvements  are  described  in  the  Nernst  micro¬ 
balance  and  in  the  filtering  crucible,  in  which  the  asbestos  fibre  is  now 
replaced  by  spongy  platinum.  The  technique  of  preparing  the  filter, 
precipitation,  and  filtration  is  described  in  detail.  The  full  experi¬ 
mental  results  are  given  for  the  determination  of  twenty-six  inorganic 
metals  or  acids  made  by  the  usual  methods,  but  using  only  a  few  milli¬ 
grams  of  substance.  The  accuracy  of  the  method  appears  to  be 
satisfactory.  E.  F.  A. 

Qualitative  Analysis  of  Complex  Mixtures  by  Boiling  with 
Sodium  Carbonate.  A.  A.  Iwanoff  {J.  Russ.  Phys.  Chem.  Soc., 
1911,  43,  1258 — 1261). — For  the  qualitative  analysis  of  complex 


ii.  200 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


mixtures  of  salts,  the  author  recommends  the  preliminary  separation 
of  the  acids  and  bases  in  the  following  manner. 

The  mixture  is  first  treated  with  sufficient  saturated  sodium 
carbonate  solution  to  cause  complete  precipitation,  a  certain  amount  of 
the  solid  carbonate  being  then  added  to  keep  the  solution  saturated. 
The  mixture  is  then  boiled  for  a  greater  or  less  time  according 
to  its  amount ;  this  is  best  effected  by  means  of  a  current  of  steam, 
which  prevents  bumping  and  ensures  thorough  mixing.  It  is 
advantageous  to  suspend  the  boiling  two  or  three  times,  and  to  filter 
off  the  precipitate,  which  is  then  again  treated  as  above.  After  the 
final  filtration,  the  filtrate  is  acidified  with  nitric  acid,  the  excess  of 
which  is  neutralised  with  ammonia  solution,  the  excess  of  the  latter 
being  expelled  by  boiling.  The  precipitate  thus  formed  is  added  to 
that  previously  obtained.  This  procedure  leads  to  almost  complete 
separation  of  the  acids  and  bases  ;  the  precipitate  contains  all  the 
metals  and  the  silicic  acid,  whilst  the  solution  contains  a  small  pro¬ 
portion  of  the  silicic  acid  and  the  whole  of  the  other  acids.  The 
insoluble  residue,  containing  AgCl,  Pb012,  Hg,  and  H2Si03,  is  analysed 
without  fusion  with  potassium  and  sodium  carbonates,  there  being  no 
metals  of  the  second  group  present.  If  the  mixtures  contain  no  tin, 
the  presence  of  metallic  mercury  in  the  insoluble  residue  indicates  the 
occurrence  of  univalent  mercury  in  the  mixture,  the  mercurous 
carbonate  formed  readily  decomposing  into  carbon  dioxide,  mercuric 
oxide,  and  mercury. 

The  metals  being  obtained  in  the  form  of  carbonates,  readily  soluble 
in  hydrochloric  acid,  the  use  of  nitric  acid  and  consequent  oxidation  of 
the  hydrogen  sulphide  are  avoided. 

Application  of  the  method  to  various  mixtures  gave  good  results. 

T.  H.  P. 


Laboratory  Apparatus  for  Estimating'  the  Absolute  and 
Pull  Water-holding  Capacity  of  Soils.  Fr.  Marshall  ( Lanclw . 
Versuclis-Slat.,  1912,  76,  125 — 134). — The  apparatus,  of  which  sketches 
are  given,  consists  of  (a)  a  U-tube,  of  which  the  one  arm  terminates  in 
a  bulb,  and  ( b )  a  graduated  100  c.c.  cylinder,  for  holding  the  soil,  the 
lower  end  of  which  is  closed  by  wire  gauze  covered  with  a  paper  filter. 
When  in  use,  the  lower  end  of  the  soil  cylinder  is  inserted  in  the  bulb 
of  the  U-tube,  which  is  filled  with  water.  For  soils  which  take  up 
large  amounts  of  water,  both  arms  of  the  U-tube  have  bulbs,  so  that 
the  soil  can  be  left  overnight.  The  processes  employed  for  the  different 
estimations  are  described.  N.  H.  J.  M. 


Fluorescein  as  an  Indicator  of  Bromine.  Henri  Baubigny 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  12 — 17.  Compare  Abstr.,  1898, 
ii,  138).- — Polemical.  A  reply  to  Pribram  (Abstr.,  1907,  ii,  111). 
The  author  also  criticises  Labat’s  modification  of  his  method  (Abstr., 
1911,  ii,  533),  and  maintains  the  correctness  of  his  view  as  to  the 
method  of  employing  the  test  with  a  paper  soaked  in  a  strong  solution 
of  fluorescein.  W.  G. 
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lodometric  Method  for  the  Quantitative  Estimation  of 
Small  Quantities  of  Selenium  in  Sulphur  and  Pyrites.  Petek 
Klason  and  Hjalmar  Mellquist  ( Arkiv .  Kem.  Min.  Geol.,  1911,  4, 
No.  18,  1 — 14). — The  authors  first  show  that  selenium,  when  in  the 
form  of  the  dioxide,  may  be  accurately  estimated  by  making  use  of  the 
reaction  Se02  +  4HI  =  Se  +  2H20  +  2I2.  The  dioxide  is  dissolved  in 
water  in  a  flask,  the  solution  diluted  to  100 — 300  c.c.,  and  then 
2 — 10  drops  of  hydrochloric  acid  (D=  1*19)  added.  The  flask  and  its 
contents  are  then  heated  on  the  water-bath,  the  air  replaced  by  carbon 
dioxide,  and  2 — 5  grams  of  potassium  iodide  added.  After  well 
corking  the  flask,  it  is  shaken  to  dissolve  the  iodide,  cooled,  and  then 
kept  in  the  dark  for  one  hour.  The  liberated  iodine  is  then  titrated 
with  standard  thiosulphate.  Great  care  must  be  taken  that  the 
hydrochloric  acid  used  is  free  from  chlorine,  and  that  the  potassium 
iodide  contains  no  iodate. 

In  contradiction  to  the  statements  of  other  investigators,  the 
authors  find  that  selenic  acid  is  not  reduced  by  hydriodic  acid. 

The  thiosulphate  method  (Norris  and  Fay,  Abstr.,  1897,  ii,  70; 
1900,  ii,  272)  for  the  estimation  of  selenious  acid  is  not  so  accurate  as 
the  iodometric  method ;  the  results  ^re  always  low,  and  the  error 
increases  with  increasing  weight  of  selenium. 

For  the  conversion  of  selenium  into  the  dioxide,  the  authors  find 
that  the  best  method  is  to  burn  it  in  a  current  of  oxygen.  The 
selenium  is  contained  in  a  porcelain  boat  situated  between  two 
asbestos  plugs  in  a  hard  glass  tube.  The  selenium  dioxide  is 
repeatedly  sublimed  backwards  and  forwards  between  the  two  plugs 
until  it  is  quite  white,  after  which  it  is  dissolved  out  with  water  and 
estimated  as  above.  Experiments  showed  that  no  selenium  is  lost  in 
these  operations.  If  the  selenium  is  present  as  a  suspension  in  water, 
it  may  be  filtered  on  to  one  of  the  asbestos  plugs,  using  a  tube  similar 
to  that  used  in  sugar  analyses. 

For  the  estimation  of  selenium  in  sulphur,  the  sulphur  is  burned  in 
a  similar  manner  to  that  described  above.  The  selenium  dioxide  so 
produced  is  then  dissolved  from  the  asbestos  and  tube  by  means  of  a 
warm  solution  of  potassium  cyanide,  and  the  selenium  precipitated 
from  this  solution  by  means  of  hydrochloric  acid  and  sulphur  dioxide. 
The  precipitated  selenium  is  then  collected  on  an  asbestos  plug,  as 
described  above,  converted  into  the  dioxide  again,  which  is  then 
dissolved  in  water  and  estimated  iodometrically. 

Various  specimens  of  Japanese  sulphur  contained  l'l — 20‘3  grams 
of  selenium  per  ton,  whilst  a  specimen  of  Sicilian  sulphur  contained 
0’9  gram  of  selenium  per  ton. 

For  the  estimation  of  selenium  in  pyrites,  20 — 30  grams  are  dis¬ 
solved  in  concentrated  hydrochloric  acid  (D=l*19)  and  potassium 
chlorate.  After  filtering  from  the  gangue,  the  iron  is  reduced  to  the 
ferrous  state  by  means  of  zinc,  more  hydrochloric  acid  added,  the 
solution  boiled,  and  the  selenium  precipitated  with  stannous  chloride. 
Since  the  selenium  may  contain  arsenic,  it  is  collected  on  an  asbestos 
filter,  dissolved  in  potassium  cyanide,  and  then  again  precipitated 
with  hydrochloric  acid  and  sulphur  dioxide.  The  further  treatment  is 
similar  to  that  described  for  the  estimation  of  selenium  in  sulphur# 
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89 ‘5 — 9(M  Grams  of  selenium  per  ton  were  found  in  some  specimens 
of  Falu  pyrites.  Simply  roasting  the  pyrites  in  a  current  of  oxygen 
does  not  convert  all  the  selenium  into  oxide.  T.  S.  P. 

Kjeldahl’s  Method  [of  Nitrogen  Estimation].  Max  Siegfried 
and  O.  Weidenhaupt  (Zeitsch.  physiol.  Ghem.,  1912,  76,  238 — 240).— 
According  to  Andersen  and  to  Kjeldahl,  when  permanganate  has  been 
added  to  the  oxidation  mixture  in  a  Kjeldahl  estimation,  the  liquid 
should  not  be  subsequently  boiled,  otherwise  loss  of  ammonia  may  take 
place. 

Experiments  are  now  quoted  to  show  that  further  heating  causes  no 
such  loss  of  ammonia  even  when  heating  is  prolonged  for  two  or  three 
hours  after  the  last  addition  of  permanganate;  in  some  instances, 
namely,  the  oxidation  of  tryptophan,  the  heating  is  essential. 

E.  F.  A. 

Detection  of  White  Phosphorus  in  Presence  of  Hypophos- 
phites  and  Arsenic.  Andre  Leclere  (J.  Pharm.  Ghim.,  1912,  [vii], 
5,  15 — 18). — The  method  depends  on  the  fact  that  hydrogen  liberated 
from  aluminium  and  potassium  hydroxide  solution,  in  presence  of 
phosphorus  forms  phosphorus  hydride,  which  blackens  paper  coated 
with  ammoniacal  silver  nitrate.  Hypophosphites  are  not  reduced 
under  these  conditions,  and  the  formation  of  hydrogen  arsenide  is 
prevented  by  adding  a  small  quantity  of  sodium  persulphate  to  the 
solution.  One  part  of  phosphorus  in  10,000  may  be  detected  in  this 
way.  The  liquid  may  be  used  for  the  detection  of  arsenic  by  oxidising 
it  with  nitric  acid,  then  reducing  the  arsenate  formed  by  means  of 
sulphur  dioxide,  boiling  off  the  excess  of  the  latter,  and  applying 
the  test  without  adding  persulphate.  T.  A.  H. 

Separation  of  Phosphomolybdates  from  Silicomolybdates, 
Petr  G.  Melikoff  ( Gompt .  rend.,  1912,  154,  1478 — 1479). — 
Ammonium  molybdate  is  liable  to  precipitate  silicomolybdates  in  the 
estimation  of  phosphates  in  minerals.  To  avoid  this  difficulty,  the  use 
of  hydrogen  peroxide  is  recommended,  since  this  converts  the  silico¬ 
molybdates  into  permolybdates  which  are  insoluble  in  hydrogen 
peroxide,  whilst  the  phosphomolybdates  go  into  solution. 

The  precipitate  obtained  with  ammonium  molybdate  is  digested 
with  a  mixture  of  equal  volumes  of  hydrogen  peroxide  (30%)  and  an 
8%  solution  of  ammonium  molybdate  in  nitric  acid.  In  micro-chemical 
analysis  the  precipitate  may  be  treated  with  a  few  drops  of  30% 
hydrogen  peroxide,  and  allowed  to  remain  for  twenty-four  hours,  when 
solution  of  the  silicomolybdate  is  complete.  W.  O.  W. 

Gravimetric  Estimation  of  Phosphorus  in  Milk.  E.  H  oll 
Miller  (Analyst,  1911,  36,  579 — 583). — Estimations  of  phosphoric 
acid  in  numerous  samples  of  milk  ash  were  made,  the  following 
processes  being  used:  (1)  Precipitating  as  ammonium  magnesium 
phosphate  after  removal  of  the  lime  as  oxalate ;  (2)  precipitating  as 
ammonium  magnesium  phosphate  in  the  presence  of  lime,  the  latter 
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being  held  in  solution  by  the  addition  of  ammonium  citrate ;  (3)  pre¬ 
cipitating  as  ammonium  phosphomolybdate,  dissolving,  and  re-precipi¬ 
tating  as  ammonium  magnesium  phosphate.  In  every  case  tne 
precipitate  was  ignited  and  weighed  as  magnesium  pyrophosphate. 
The  phosphorus  in  the  milk  was  also  estimated  in  the  dry  milk  solids 
by  Carius’  process.  Provided  that  the  ash  was  heated  previously  with 
nitric  acid,  the  results  obtained  by  the  first  three  methods  agreed 
closely  with  those  yielded  by  Carius'  method,  the  difference  being 
about  0‘01%.  In  the  case  of  condensed  milk  and  milk-powder,  this 
difference  was  larger,  and  it  is  evident  that  Carius’  method  should  be 
employed  for  the  estimation  of  phosphorus  in  these  products.  The 
results  obtained  show  that  there  is  no  appreciable  loss  of  phosphorus 
during  the  incineration  of  milk  (compare  Abstr.,  1911,  ii,  438). 

W.  P.  S. 

The  Estimation  of  Arsenic  in  Organic  Substances,  especially 
Organic  Arsenic  Compounds  (Salvarsan,  etc.).  Paul  Bohkisch 
and  F.  Kurschner  ( Pkarm .  Zentr.-k .,  1911,  52,  1365 — 1371, 
1397 — 1400). — The  distillation  of  organic  materials  with  hydrochloric 
acid  in  presence  of  hydrazine  and  potassium  bromide  (Jannasch  and 
Seidel,  Abstr.,  1910,  ii,  546),  followed  by  titration  with  iodine  (Ney, 
Abstr.,  1911,  ii,  932),  gives  the  best  results  when  slightly  modified. 
It  is  inapplicable  to  metallic  arsenic  and  arsenious  sulphide,  which 
are  incompletely  converted  into  the  chloride  by  hydrochloric  acid. 
Satisfactory  results  are  obtained  from  atoxyl  and  salvarsan,  or  from 
milk  or  urine  containing  these  compounds. 

From  50  to  75  c.c.  of  the  liquid  to  be  examined  are  distilled  with 
100  c.c.  of  fuming  hydrochloric  acid,  4  grams  of  hydrazine  sulphate,  and 

2  grams  of  potassium  bromide,  the  receiver  containing  75  to  100  c.c.  of 
water.  About  one  hour  is  required  for  the  distillation,  which  is 
carried  almost  to  dryness.  The  distillate  is  neutralised  with  concen¬ 
trated  sodium  hydroxide,  and  titrated  with  A/1 0-iodine  after  adding 

3  grams  of  sodium  hydrogen  carbonate.  C.  H.  D. 

Estimation  of  Arsenic  as  Ammonium  Arsenomolybdate. 
Henri  Pellet  (Anal.  Chim.  anal.,  1911,  16,  455 — 456). — A  reply  to 
Maderna  (Abstr.,  1910,  ii,  896),  who  states  that  the  relation  between 
arsenic  trioxide  and  molybdic  acid  is  as  1  : 24,  whereas  Champion  and 
the  author  found  the  relation  1  :21*8. 

The  difference,  which  is  not  very  appreciable,  is  no  doubt  caused  by 
a  different  method  of  working.  L.  de  K. 

Rapid  Estimation  of  Carbon  Monoxide.  Leonard  A.  Levy 
( J .  Soc.  Ghem.  Itid.,  1911,  30,  1437 — 1440). — The  process,  which  is 
based  on  Gautier’s  iodic  anhydride  method,  is  briefly  as  follows  :  The 
gaseous  mixture  is  drawn  by  means  of  an  aspirator  through  a  solution 
of  bromine  in  potassium  bromide  to  fix  unsaturated  hydrocarbons,  and 
then  through  aqueous  potassium  hydroxide  (1:1)  to  remove  bromine 
vapours,  and  also  any  carbon  dioxide.  After  removing  aqueous 
vapours  by  passing  the  gas  over  phosphoric  oxide,  the  carbon 
monoxide  is  oxidised  to  carbon  dioxide  by  passing  it  through  a  U-tube 
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tilled  with  a  mixture  of  asbestos  and  iodic  anhydride,  and  heated  in  an 
air-bath  at  160 — 180°  ;  to  the  U-tube  is  sealed  another  one  filled  with 
copper  turnings,  which  completely  absorb  the  iodine  liberated.  The 
carbon  dioxide  is  now  absorbed,  in  a  specially  constructed  apparatus 
resembling  a  Winkler  coil,  in  a  known  volume  of  standard  solution  of 
barium  hydroxide  coloured  with  phenolphthalein,  and  the  operation  is 
continued  until  the  liquid  is  decolorised  ;  a  simple  calculation  then 
gives  the  carbon  monoxide.  When  the  amount  of  carbon  monoxide  is 
but  very  small,  the  excess  of  baryta  may  be  titrated  with  oxalic  acid 
after  a  certain  volume  of  the  gas  has  passed  through  without  waiting 
for  complete  decolorisation.  L.  de  K. 

Estimation  of  Hydrated  Silicic  Acid  in  Clay.  Forrest 
K.  Pence  ( Trans .  Anier.  Ceram.  Soc.,  1910,  12,  49 — 53). — A  discussion 
of  various  methods  employed  in  estimating  hydrated  silica  in  clays, 
with  an  account  of  experiments  for  the  purpose  of  finding  a  cheaper 
reagent  than  methylamine  or  diethylamine,  and  a  more  accurate  one 
than  the  10%  sodium  hydroxide  employed  by  von  Piedzicki  and 
considered  valueless  by  the  author. 

The  preparation  of  a  pure  hydrated  silicic  acid  is  described,  a  known 
amount  of  which  was  evaporated  to  dryness  at  45°  with  a  prepared 
kaolin  previously  freed  from  silicic  acid,  and  attempts  then  made 
to  again  separate  this  ingredient  by  means  of  different  concentrations 
of  sodium  carbonate. 

The  following  procedure  gave  results  accurate  to  within  0-l  —  0’2%. 
Five  grams  of  the  prepared  kaolin  containing  0T765  gram  Si02  are 
boiled  in  a  platinum  basin  for  ten  minutes  over  a  free  flame  with 
120  c.c.  of  a  5%  solution  of  sodium  carbonate,  the  basin  being  kept  in 
motion  to  prevent  bumping  ;  the  solution  is  decanted  through  a  filter 
paper,  and  the  treatment  with  sodium  carbonate  repeated  twice,  the 
residue  transferred  to  the  filter  paper,  and  washed  with  hot  dilute 
sodium  carbonate ;  the  whole  of  the  silica  is  recovered  subsequently 
from  the  liquid  by  known  methods. 

The  author  suggests  the  advisability  of  determining  the  solubility 
of  quartz,  mica,  and  felspar  in  sodium  carbonate  when  in  a  finely 
divided  condition,  but  from  experiments  with  a  flint  fire  clay,  a 
stratified  kaolin,  and  a  red-burning  clay,  he  considers  that  the 
solubility  is  not  sufficient  to  introduce  a  serious  error. 

F.  M.  G.  M. 

Variation  of  the  Cathode  Potential  during  Electrolysis. 
P.  Erculisse  {Bull.  Soc.  chim.  Belg.,  1911,  25,  427 — 436). — A 
theoretical  paper  in  which  the  author  criticises  the  theory  put  forward 
by  Fischer  {Electroanalytische  Schnellmethoden ,  Stuttgart)  as  to  the 
variation  of  the  cathode  potential,  and  its  application  to  quantitative 
analysis  by  electrolytic  methods.  W.  G. 

Estimation  of  Small  Amounts  of  Potassium.  Eilhard  A. 
Mitscherlich,  K.  Celichowski,  and  Hermann  Fischer  ( Landw . 
Versuchs-Stat.,  1912,  76,  139 — 155). — In  estimating  potassium  in  soils, 
250  c.c.  of  soil  extract  with  about  5  c.c.  of  strong  nitric  acid  and 
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5  drops  of  sulphuric  acid  (1  :  3)  are  evaporated  until  about  20  c.c. 
remains,  transferred  to  a  platinum  or  quartz  glass  dish,  evaporated  to 
dryness,  and  ignited.  The  residue  is  treated  with  a  drop  of  a  concen¬ 
trated  solution  of  sodium  carbonate  and  a  few  c.c.  of  warm  water, 
and  again  evaporated  to  dryness  and  heated  until  the  carbonate 
melts.  It  is  then  approximately  neutralised  with  dilute  nitric 
acid,  evaporated  to  dryness,  dissolved  in  about  5  c.c.  of  hot  water, 
treated  with  3  c.c.  of  10%  cobalt  chloride  solution  and  5  c.c.  of 
10%  sodium  nitrite  solution,  and  slowly  evaporated  to  dryness  at 
80 — 90°,  care  being  taken  to  avoid  the  formation  of  crusts.  The  cold 
residue  is  then  rubbed  with  3  c.c.  of  10%  acetic  acid  to  dissolve  the 
excess  of  sodium  cobaltinitrite,  diluted  with  10  c.c.  of  water,  and 
filtered  through  hardened  filter  paper  in  a  Gooch  crucible.  The  dish 
and  crucible  are  washed  with  the  smallest  possible  amount  of  2*5% 
sodium  sulphate  solution.  The  crucible  and  precipitate  are  next  added 
to  a  nearly  boiling  mixture  of  water  (100  c.c.)  and  A/50 -potassium 
permanganate  (about  20  c.c.).  After  separation  of  tbe  manganese 
dioxide,  about  2-5  c.c.  of  dilute  sulphuric  acid  are  added  drop  by  drop. 
The  beaker  is  then  removed  from  the  water-bath,  the  contents  treated 
with  an  excess  of  A/50-oxalic  acid,  and  titrated  back  with  N/ 50- 
permanganate,  1  c.c.  of  which  corresponds  with  0T571  mg.  K20. 

N.  H.  J.  M. 

The  Estimation  of  Calcium  and  Potassium  in  the  Ash  of 
Cereals.  Firman  Thompson  and  H.  H.  Morgan  («/.  Ind.  Eng.  Chem., 
1911,  3,  398— 400). — The  high  percentage  of  potassium  phosphate  in 
the  ash  of  wheat  grains  and  other  cereals  renders  the  estimation  of 
calcium  and  potassium  somewhat  difficult,  and  the  authors,  after 
numerous  experiments,  suggest  the  following  method. 

Calcium. — Fifty  c.c.  of  the  hydrochloric  acid  solution  of  the  ash 
(corresponding  to  0‘5  gram  ash)  are  boiled,  rendered  slightly ammoniacal, 
acidified  with  acetic  acid,  using  an  excess  of  about  10  c.c.  of  50%  acid, 
and  bringing  the  total  volume  to  not  more  than  75  c.c.  The  pre¬ 
cipitate  is  boiled,  allowed  to  settle,  and  the  combined  phosphates  of 
iron  and  aluminium  collected  and  thoroughly  washed  with  hot  water ; 
the  filtrate,  while  hot,  is  treated  with  10  c.c.  of  a  saturated  ammonium 
oxalate  solution,  and  the  calcium  thus  precipitated  determined  by  any 
known  method. 

Potassium. — A  modification  of  the  method  of  Adie  and  Wood 
(Trans.,  1900,  77,  1076)  was  found  to  be  rapid  and  accurate,  and  is 
carried  out  as  follows.  After  separating  the  iron  and  aluminium 
phosphates  as  previously  described,  the  filtrate  is  concentrated  to 
75  c.c.,  cooled,  and  treated  with  25  c.c.  cobaltinitrite  solution  (prepared 
by  Adie  and  Wood’s  method),  left  overnight,  the  precipitate  collected 
on  asbestos  felt  in  a  Gooch  crucible,  and  washed  with  cooled  10%  acetic 
acid  and,  finally,  once  with  water.  The  asbestos  and  precipitate  are 
transferred  to  a  beaker,  tieated  with  40  c.c.  of  a  saturated  barium 
hydroxide  solution,  boiled,  and  the  precipitated  cobaltic  hydroxide 
collected,  whilst  the  filtrate  and  washings  pass  into  a  200  c.c.  graduated 
flask,  are  cooled,  and  made  up  to  volume.  A  solution  of  25  c.c. 
standard  potassium  permanganate  is  treated  in  a  basin  with  25  c.c. 
vol.  oil.  ii.  14 
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of  50%  sulphuric  acid  and  150  c.c.  of  hot  water,  into  which  the  alkaline 
nitrite  is  slowly  run  from  a  burette  until  the  colour  disappears.  The 
use  of  barium  hydroxide  is  found  to  ensure  the  complete  precipitation 
of  cobalt,  the  presence  of  which  would  interfere  with  the  titration, 
whilst  the  titrating  for  disappearance  of  colour  is  compensated  for  by 
the  elimination  of  the  danger  of  losing  nitrous  acid.  A  0'1274A- 
solution  of  potassium  permanganate,  in  which  1  c.c.  is  equivalent  to 
1  mg.  K.20,  is  found  to  be  a  convenient  concentration  to  employ  in 
this  estimation.  F.  M.  G.  M. 

Estimation  of  Mercury  in  Hydroxyphenylenedimercury 
Acetate  and  Mercurisalicylic  Acid.  Richard  Brieger  (Arch. 
Pharm.,  1912,  250,  62 — 71). — Trials  of  the  iodometric  method  of 
estimation  prescribed  for  mercurisalicylio  acid  in  the  German  Pharma¬ 
copeia,  and  for  hydroxyphenylenedimercury  acetate  gave  variable 
results.  The  variation  was  found  to  be  due  to  the  use  of  too  much 
acetic  acid  in  dissolving  the  compound.  The  solution  in  acetic  acid 
should  be  almost  neutralised  with  potassium  hydroxide  solution,  the 
iodine  solution  added,  and  the  titration  with  sodium  thiosulphate  com¬ 
pleted  after  one  hour. 

Variable  results  are  also  obtained  when  the  method  is  applied  to 
mercurisalicylic  acid,  due  to  the  fact  that  commercial  preparations  of 
this  compound  contain  mercurysalicylatesalicylio  acid.  The  following 
method  of  estimation  is  recommended  :  Half  a  gram  of  the  substance 
is  dissolved  in  30  c.c.  A/10  potassium  hydroxide  solution,  then  diluted 
with  100  c.c.  of  wate,r,  and  a  few  drops  of  o-nitrophenol  solution  added. 
Thirty  c.c.  of  A/10-hydrochloric  acid  are  then  added,  the  mixture  shaken, 
and  then  titrated  back  with  A/10-potassium  hydroxide  solution.  The 
difference  between  30  and  the  number  of  c.c.  of  alkali  used,  multiplied 
by  0  0138,  gives  the  amount  of  salicylic  acid  present  in  the  impurity, 
and  the  difference  between  100  and  the  percentage  of  salicylic  acid  so 
present,  multiplied  by  0'5952,  gives  the  percentage  of  mercury,  which 
should  correspond  with  that  found  by  the  following  method :  0'3  gram 
of  the  compound  dissolved  in  10  c.c.  A-pofassium  hydroxide  solution 
is  diluted  with  25  c.c.  of  water  containing  5  c.c.  of  30%  acetic  acid, 
shaken,  mixed  with  25  c.c.  A/10-iodine  solution,  and,  after  fifteen 
hours,  titrated  with  A/10  thiosulphate  solution.  Each  c.c.  of  iodine 
solution  used  corresponds  with  O’OIOO  gram  of  mercury.  T.  A.  H. 

Micro-chemical  Reaction  for  Manganese.  M.  Wagenaar 
(Pharm.  Weekblad,  1911,  49,  14 — 15). — Potassium  chromate  is 

recommended,  as  this  forms  an  insoluble  crystalline  double  chromate 
with  manganese.  Viewed  under  the  microscope  the  dark  brown 
crystals  are  found  to  be  grouped  into  beautiful  rosettes,  and  in  the 
case  of  great  dilution  they  are  united  to  bundles.  The  solution  should 
be  neutral  or  but  faintly  acid.  At  the  commencement,  the  rosettes 
appear  like  black  dots,  which  grow  to  very  characteristic  bundles.  The 
crystals  show  double  refraction.  0  005  mg.  of  manganese  may  be 
recognised.  The  presence  of  zinc  does  not  interfere,  as  zinc  chromate 
is  not  crystalline.  If,  however,  the  zinc  preponderates  to  the  extent 
of  10  :  1  or  more,  a  preliminary  separation  of  the  manganese  should  be 
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effected  by  hydrogen  peroxide  in  ammoniacal  solution.  Quantities 
below  0*1  mg.,  however,  can  then  no  longer  be  detected.  L.  de  K. 

Estimation  of  Manganese  by  the  Sodium  Bismuthate 

Method.  William  F.  Hillebrand  and  William  Blum  (J.  Ind.  Eng. 
Ghem.,  1911,  3,  374 — 376). — The  author  points  out  an  error  by 
Brinton  (this  vol.,  ii,  93),  who  used  an  incorrect  factor  for  the  ratio  of 
5Na^C204  :  2Mn  ;  after  recalculating  Brinton’s  results,  and  from  experi¬ 
ments  conducted  at  the  Bureau  of  Standards,  the  author  considers 
that  more  evidence  is  required  to  justify  the  adoption  of  the  suggested 
empirical  instead  of  the  theoretical  factor,  and  exhibits  tabulated 
analytical  data  in  support  of  his  contention.  F.  M.  G.  M. 

Estimation  of  Manganese  by  the  Sodium  Bismuthate 

Method.  Paul  H.  M.  P.  Brinton  (J.  Ind.  Eng.  Ghem .,  1911,  3, 
376). — The  correction  of  an  error  (this  vol.,  ii,  93)  when  the  factor 
0T6024  instead  of  0*16397  was  taken  to  represent  the  ratio 
5Na2C204  :  2Mn  ;  it  is  pointed  out  that  this  mistake  does  not  influence 
the  correctness  of  the  empirical  factor  0*1656  suggested  by  the  author, 
although  it  diminishes  the  necessity  for  its  employment,  neither  does 
it  affect  the  analytical  results  described  in  the  previous  communication. 

F.  M.  G.  M. 

Analysis  of  Technical  Ferro-Boron.  Gaston  Raulin  {Mon. 
Sci.,  1911,  [v],  1,  ii,  434 — 438). — The  volumetric  j  estimation  of  boric 
acid  in  the  presence  of  a  poly  hydroxy-alcohol  (such  as  glycerol)  was 
first  employed  by  Thomson  (Abstr.,  1894,  ii,  28)  and  by  Barthe 
(J.  Pharm.  Chim.,  1894,  29,  163),  and  is  now  adapted  for  technical 
analysis. 

The  mineral  (0*5 — 1.  gram)  is  decomposed  by  boiling  with  3 — 4  c.c.  of 
concentrated  sulphuric  acid,  cooled,  20  c.c.  of  methyl  alcohol  added, 
and  the  boric  acid  distilled  into  20 — 25  c.c.  of  a  2%  sodium  carbonate 
solution  ;  the  distillation  is  repeated  four  or  five  times  with  addition 
of  15  c.c.  of  methyl  alcohol  each  time.  The  distillate  is  freed  from 
methyl  alcohol  by  evaporation,  just  acidified  with  dilute  hydrochloric 
acid,  boiled,  neutralised  with  sodium  carbonate,  treated  with  glycerol 
(2  parts)  and  alcohol  (1  part),  and  finally  titrated  with  standard 
sodium  carbonate,  using  phenolphthalein  as  indicator.  F.  M.  G.  M. 

The  Analysis  of  Ferro-Uranium.  II.  Woldemar  Trautmann 
(Zeitsch.  anyew.  Ghem.,  1912,  25,  19). — By  an  error  in  the  former 
paper  (Abstr.,  1911,  ii,  157),  aluminium  was  directed  to  be  extracted 
from  the  alloy  by  fusion  with  sodium  peroxide,  instead  of  from  the 
residue  from  the  treatment  with  ammonium  carbonate.  As  traces 
may  remain  in  solution  even  after  twenty-four  hours,  it  is  now 
recommended  that  the  fully  oxidised  solution  should  be  saturated 
with  solid  ammonium  carbonate,  and  mixed  with  a  slight  excess  of 
ammonium  sulphide.  After  shaking,  an  aliquot  part  is  filtered,  and 
the  uranium  separated  from  the  filtrate  by  boiling. 

Particles  of  silicon  carbide  may  remain  insoluble  when  the  alloy  is 
dissolved  in  aqua  regia.  C.  H.  D. 
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Assay  of  High  Grade  Alloys  of  Tungsten.  T.  Kuczynski 
{Bull.  Acad.  Sci.  Cracow,  1911,  A,  542—544). — Chlorine  Method. — The 
coarsely  powdered  sample  is  placed  in  a  porcelain  boat,  and  introduced 
into  a  combustion  tube  connected  with  a  Peligot  tube  filled  with  dilute 
hydrochloric  acid  (1:5).  A  rapid  current  of  chlorine  is  passed,  and  when 
the  air  is  completely  expelled  the  combustion  is  started  as  usual  until 
only  a  little  carbon  remains  in  the  boat.  When  cold,  the  tubes  are 
disconnected,  and,  after  emptying  the  Peligot  tube,  both  are  washed, 
first  with  warm  dilute  hydrochloric  acid  and  then  with  dilute  ammonia. 
The  mixed  liquids,  measuring  about  500  c.c.,  are  mixed  with  5  c.c.  of 
hydrochloric  and  nitric  acids  in  excess,  and  boiled  until  60  c.c.  are  left. 
The  tungstic  acid  is  then  collected  and  washed,  but  as  some  remains 
in  solution  it  is  necessary  to  recover  this  by  evaporating  to  dryness 
and  heating  the  residue  at  120°;  the  mass  is  then  boiled  with  dilute 
hydrochloric  acid,  and  the  undissolved  tungstic  acid  is  collected. 
Should  the  tungstic  acid  contain  iron,  it  may  be  freed  from  this  by 
dissolving  in  dilute  ammonia  and  reprecipitating  by  boiling  with  excess 
of  dilute  hydrochloric  acid  (1  : 10)  ;  the  traces  remaining  in  solution 
are  then  again  recovered  by  evaporation  as  directed.  The  precipitate 
is  finally  dissolved  in  ammonia,  evaporated  to  a  small  volume  in  a  quartz 
crucible,  acidified  with  nitric  acid,  evaporated  to  dryness,  and  then 
ignited  to  the  trioxide. 

Hydrofluoric  acid  method. — The  sample,  in  small  lumps,  is  treated 
in  a  platinum  crucible  with  5  c.c.  of  uitric  acid  (D  1*4)  and  2  c.c.  of 
water  for  every  0  2  gram  taken  from  the  assay.  0’5  Gram  (or  more) 
of  ammonium  fluoride  is  added,  and  the  whole  is  heated  on  the  water- 
bath  until  dissolved  ;  sometimes  it  is  necessary  to  add  a  few  drops  of 
sulphuric  acid.  Finally,  2  to  3  c.c.  of  sulphuric  acid  are  added,  and 
the  fluorine  is  expelled  by  heating  on  the  water-bath. 

When  cold,  the  contents  are  rinsed  with  water  into  a  beaker  ;  traces 
of  tungstic  acid  adhering  to  the  dish  are  dissolved  in  dilute  ammonia. 
The  solution,  measuring  about  60  c.c.,  is  then  boiled  with  20  c.c.  of 
hydrochloric  acid,  etc.,  as  in  the  chlorine  method.  L.  de  K. 

[Separation  of  Columbium  and  Tantalum.]  Otto  Ruff  and 
Emil  Schiller  {Zeitsch.  anorg.  Chem.,  1911,  72,  329 — 357). — See 
this  vol.,  ii,  168. 

Estimation  of  Small  Quantities  of  Methyl  Alcohol  [in 
Presence  of  Ethyl  Alcohol],  Charles  Simmonds  {Analyst,  1912, 
37,  16 — 18). — The  liquid  (a  medicinal  tincture,  for  instance)  is  sub¬ 
mitted  to  distillation,  and  if  necessary  purified  by  the  method  of 
Thorpe  and  Holmes  (Trans.,  1903,  83,  314)  or  by  other  suitable 
means.  It  is  then  diluted  with  water  or  ethyl  alcohol  until  it  contains 
10%  of  alcohol  by  volume. 

To  5  c.c.  of  this  liquid  placed  in  a  wide  test-tube  are  added  2’5  c.c. 
of  permanganate  solution  (21  grams  per  100  c.c.)  and  then  0-2  c.c. 
of  sulphuric  acid.  After  three  minutes,  0’5  c.c.  of  oxalic  acid  (9’6 
grams  per  100  c.c.)  is  added,  followed  by  1  c.c.  of  sulphuric  acid ;  5  c.c. 
of  SchifFs  reagent  are  now  added,  and  a  violet  colour,  which  fakes 
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some  time  to  develop,  according  to  the  amount  of  methyl  alcohol 
originally  present,  will  then  be  noticed  (formaldehyde  reaction). 

The  colour  may  be  matched  by  means  of  solutions  treated  as  above, 
and  containing  the  formaldehyde  produced  from  0*001  to  0*004  gram 
of  methyl  alcohol.  L.  de  K. 

Systematic  Analysis  of  Phenols.  Jean  A.  Sanchez  (Bull.  Soc. 
chim.,  1911,  [iv],  9,  1056 — 1059). — A  system  of  detecting  phenols  by 
means  of  colour  reactions  and  precipitates  is  given. 

To  1  c.c.  of  the  liquid  to  be  examined,  1  c.c.  of  mercuric  nitrate 
solution  is  added ;  a  slate-black  precipitate  indicates  catechol.  Two 
c.c.  of  the  original  liquid  are  mixed  with  4  c.c.  of  lead  acetate 
solution.  The  precipitate  (a)  is  separately  examined,  and  the  filtrate 
is  divided  into  two  parts  ( b )  and  (c).  Formaldehyde  and  hydrochloric 
acid  give  on  boiling  a  gooseberry -red,  flocculent  precipitate  with  (6)  if 
resorcinol  is  present,  and  ammonium  sulphomolybdate  solution  produces 
an  indigo-blue  coloration  with  (c)  if  quinol  is  present.  The  precipitate 
(a)  gives  a  red  coloration  changing  to  violet-red  with  formaldehyde  and 
hydrochloric  acid  if  pyrogallol  is  present. 

The  original  liquid  with  formaldehyde  and  hydrochloric  acid  gives 
a  green  coloration  if  it  contains  phloroglucol  :  (2)  a  ruby-red  tint 
with  potassium  cyanide  if  it  contains  gallic  acid  ;  (3)  a  white  precipi¬ 
tate  with  solution  of  nicotine  hydrochloride  if  tannic  acid  is  present  ; 
and  (4)  a  ruby-red  tint  with  phloroglucinol  and  hydrochloric  acid  if  it 
contains  vanillin.  For  the  detection  of  salicylic  acid  the  original 
liquid  is  treated  with  lead  nitrate  solution  and  2  drops  of  ammonia, 
and  to  the  filtrate,  acidified  with  2  drops  of  hydrochloric  acid,  ferric 
chloride  is  added.  A  bluish-violet  coloration  is  produced  if  salicylic 
acid  is  present. 

Directions  are  given  for  the  preparation  of  the  various  reagents. 

T.  A.  H. 

New  Method  for  the  Estimation  of  Sugar.  Fbanz  von 
Fillingek  (Zeitsch.  Nahr.  Genussm.,  1911,  22,  605 — 607). — Two 
solutions  are  required  in  the  process  described,  one  containing  250 
grams  of  potassium  thiocyanate,  250  grams  of  potassium  carbonate, 
and  25  grams  of  potassium  hydrogen  carbonate  per  litre,  and  the  other 
containing  4*278  grams  of  crystallised  copper  sulphate  per  litre. 
Twenty  c.c.  of  each  of  these  solutions  are  placed  in  a  flask,  the  latter 
being  then  closed  with  a  rubber  stopper,  through  which  passes  the 
lower  end  of  the  burette  containing  the  sugar  solution  under  examina¬ 
tion.  A  side-tube  on  the  neck  of  the  flask  is  connected,  by  means  of 
a  T-piece,  with  two  wash-bottles  containing  alkaline  pyrogallol  solu¬ 
tion,  the  t  ubes  in  which  are  so  arranged  that  all  air  entering  or  leaving 
the  fia^k  passes  through  one  or  the  other  wash-bottle,  respectively. 
The  solution  in  the  flask  is  now  boiled  to  expel  the  dissolved  and  free 
oxygen,  and  the  sugar  solution  is  then  added  gradually  to  the  boiling 
contents  of  the  flask  until  the  colour  is  discharged.  The  percentage 
quantity  of  sugar  in  the  solution  is  found  by  dividing  1  by  the  number 
of  c.c,  of  the  solution  required  for  the  titration.  The  sugar  solution 
should  contain  approximately  0*1%  of  sugar.  W.  P.  S. 
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Sugar  Analysis.  CarlNeuberg  and  Migaku  Ishida  ( Zeilsch . 
ver.  deut.  Zuckerind,  1911,  1113 — 1139). — Carbohydrate  solutions  are 
precipitated  first  with  mercuric  acetate  in  50%  solution  and  then  with 
phosphotungstic  acid  in  25%  solution.  The  precipitates  settle  quickly, 
and  are  easily  filtered.  These  reagents  do  not  affect  carbohydrates  at 
all,  but  completely  precipitate  all  purines,  alkaloids,  nucleic  acids, 
phosphatides.  and  dyes,  as  well  as  all  protein  decomposition  products ; 
the  clear,  almost  colourless  sugar  solutions  remaining  are  polarised 
directly.  Excess  of  the  reagents  is  avoided,  and  the  mercuric  acetate 
precipitate  is  filtered  off  before  the  addition  of  the  phosphotungstic 
acid.  The  reagents  have  no  influence  on  the  rotatory  power  of  the 
sugars.  Glucosamine  solutions  can  be  purified  in  the  same  manner, 
and  the  method  is  particularly  suited  for  the  analysis  of  molasses,  of 
which  several  examples  are  quoted.  E.  F.  A. 

The  Estimation  of  Sugar  in  Urine.  Ivar  Bang  ( Biockem , 
Zeitsch .,  1912,  38,  168). — In  view  of  the  recent  publication  of  Andersen 
(this  vol.,  ii,  101)  that  the  pigment  can  be  removed  from  urine  by 
charcoal  in  the  presence  of  acetic  acid,  the  author  states  that  he  has 
successfully  employed  alcohol  instead  of  the  acid,  using  2  c.c.  of 
alcohol  to  18  c.c.  of  urine.  The  urine  should  be  diluted  if  it  contains 
more  than  0‘5%  of  sugar.  S.  B.  S. 

Stability  of  Different  Types  of  Smokeless  Powder  Towards 
Ultra-violet  Light.  Daniel  Bertiielot  and  Henry  Gaudechon 
( Compt .  rend.,  1911,  153,  1220—1223). — Exposure  to  ultra-violet 
light  considerably  accelerates  the  spontaneous  decomposition  of  smoke¬ 
less  explosives,  and  this  can  be  made  the  basis  of  a  useful  stability 
test.  The  explosives  examined  were  cut  into  cylinders  weighing 
0'25 — 0-45  gram,  placed  over  mercury  in  a  quartz  tube,  containing 
nitrogen  or  carbon  dioxide,  and  exposed  to  the  radiation  from  a 
quartz  mercury  lamp  at  a  distance  of  78 — 80  mm.  for  six  hours.  In 
all  cases  rapid  decomposition  occurred  with  production  of  carbon 
monoxide  or  dioxide,  nitrogen,  and  frequently  nitrous  and  nitric  oxides. 
Powders  consisting  only  of  nitrated  cellulose  were  found  to  be  more 
stable  than  those  containing  nitroglycerol.  An  English  cordite 
containing  30%  of  the  latter  and  5%  of  vaseline,  exposed  in  1  c.c.  of 
carbon  dioxide,  gave  a  mixture  composed  of  the  following  volumes  of 
gases:  C02,  1  c.c.;  CO,  0T 7  c.c. ;  NO,  0*10c.c.;  N20,  0'02  c.c. ;  N2, 0*10  c.c. 
Numerical  results  are  also  given  for  the  French  A  and  B  powders,  and 
for  balistite  of  different  ages  and  with  different  stabilisers. 

w.  o.  w. 

Estimation  of  Citral  in  Lemon  Oil.  J.  It.  Rippetoe  and  Louis 
E.  Wise  ( Amer .  J.  Pharm.,  1911,  83,558 — 562). — A  method  proposed 
originally  by  Hiltner  is  recommended  as  being  trustworthy  ;  it 
depends  on  the  coloration  produced  when  citral  is  treated  with 
w-phenylenediamine  hydrochloride.  The  reagent  solution  is  prepared 
by  dissolving  1  gram  of  the  salt  in  100  c.c.  of  alcohol  and  filtering  the 
solution  through  bone-charcoal.  From  2  to  4  c.c.  of  a  3%  alcoholic 
solution  of  the  lemon  oil  are  placed  in  a  graduated  cylinder,  10  e.c.  of 
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the  reagent  are  added,  and  the  mixture  is  diluted  with  alcohol  to  a 
volume  of  25  c.c.  The  coloration  is  then  compared  with  that  obtained 
with  mixtures  containing  known  amounts  of  citral.  W.  P.  S. 

Estimation  of  Acids  in  Wine  with  a  View  to  Discover 
Adulteration.  Ferdinand  Repiton  {Mon.  Sci.,  1911,  [v],  1,  i, 
379 — 382). — The  acidity  of  wine  can  be  represented  by  the  formula  : 

At  —  Af+Av  +  A  g, 

where  At  is  the  total  acidity,  Af  the  fixed  acidity,  Av  volatile  acidity, 
and  Ag  gaseous  acidity ;  the  author  discusses  their  relationship  and 
transformations  by  the  action  of  disease  and  organisms,  and  describes 
methods  of  estimating  and  distinguishing  between  them. 

F.  M.  G.  M. 

The  Estimation  of  Volatile  Acids  in  Wines.  Fritz  Koczirz 
{Zeitsch.  landw.  Wesen.  Oesterr.,  1911,  14,  866 — 871). — A  discussion 
of  numerous  methods  employed  in  the  estimation  of  volatile  acids 
in  wine,  with  a  sketch  and  description  of  a  distilling  apparatus  which 
the  author  considers  to  give  satisfactory  results.  F.  M.  G.  M. 

Estimation  of  Acids  in  Oils  and  Fats.  Heinrich  Loebell 
{Seifensied.  Zeit.,  1911,  38,  501 — 502,  530 — 532). — A  method  for  the 
estimation  of  the  acidity  of  fats  and  machine  oils  in  which  the 
presence  of  any  acid  is  undesirable.  The  titration  is  carried  out  in  a 
flask  fitted  with  a  tap  at  the  base,  and  three  openings  at  the 
top  into  which  are  fitted  respectively  a  tube  packed  with  soda-lime,  a 
burette  from  which  the  standard  alcoholic  sodium  hydroxide  (or 
barium  hydroxide)  is  delivered,  and  a  dropping  funnel  containing 
about  100  c.c.  benzvl  alcohol  and  2  c.c.  of  a  2%  solution  of  alkali-blue. 

F.  M.  G.  M. 

Analysis  of  Lactic  Acid.  W.  Klapproth  ( Chem .  Zeit.,  1911, 
35,  1409). — -In  replying  to  criticisms  by  Besson  (compare  Abstr., 
1911,  ii,  1140),  the  author  points  out  that  the  method  described  by 
himself  (Abstr.,  1911,  ii,  1038)  is  not  a  new  method,  but  one  which 
has  been  in  general  use  for  some  time.  Whilst  heating  the  neutralised 
lactic  acid  solution  after  the  addition  of  an  excess  of  standard  alkali 
accelerates  the  hydration  of  the  anhydride,  it  is  better  to  avoid  boiling 
at  any  stage  of  the  estimation.  The  methods  described  by  Besson  and 
the  author  are  similar  in  principle,  and,  after  further  investigation,  will 
probably  be  equally  trustworthy.  W.  P.  S. 

New  Reaction  for  Uric  Acid.  Dioscoride  Vitali  {Boil.  Chim. 
Farm.,  1911,  50,  799 — 803.  Compare  Ganassini,  Abstr.,  1909, 
ii,  100).' — The  author  substituted  a  number  of  other  oxidisers  for  the 
potassium  persulphate  employed  by  Ganassini  in  his  reaction  for  the 
detection  of  uric  acid,  but  sodium  peroxide  was  the  only  one  with 
which  the  reaction  could  be  effected.  No  other  metallic  salt  was 
found  capable  of  replacing  the  zinc  salts  used  by  Ganassini,  but  the 
behaviour  of  some  of  them  towards  the  solution  containing  alkali, 
urate,  and  sodium  peroxide  was  characteristic.  Copper  sulphate  gave 
a  green  precipitate  (blue  with  larger  quantities),  cobaltous  chloride  a 
bluish-violet  precipitate,  and  nickel  salts  a  green  precipitate  having  a 
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yellow  tinge.  Neutral  lead  acetate  in  the  same  conditions  gave  a  red 
precipitate.  R.  V.  8. 

A  New  Ureometer.  Espinoza  Tamayo  (Ann  Chim  anal.,  1011, 
16,  453 — 454). — The  apparatus  figured  in  the  original  is  a  modifica¬ 
tion  of  that  constructed  by  Esbach,  and  consists  of  a  gas  burette 
connected  at  the  upper  end  with  a  generating  bulb  arrangement,  at  the 
bottom  of  which  are  placed  2  c.c.  of  urine.  A  kind  of  separatory 
funnel  containing  hypobromite  solution  is  ground  into  the  neck  of  the 
bulb,  and  the  ground  joint  is  also  arranged  to  act  as  a  tap  to  admit  or 
cut  off  air  from  the  bulb.  After  placing  the  whole  in  a  water  trough, 
the  funnel  is  turned  so  as  to  stop  the  communication  with  the  air,  and 
by  opening  the  stopcock  the  bulk  of  the  hypobromite  is  allowed  to 
flow  into  the  urine.  The  nitrogen  collecting  in  the  burette  is  then 
measured  with  the  usual  precautions.  L.  de  K. 

A  Modification  of  Riegler’s  Method  of  Estimating  Urea 
in  Urine.  Thor  Ekecrantz  and  K.  A.  Soderman  ( Zeilsch .  physiol. 
Chevi .,  1912,  76,  173 — 176). — Riegler’s  method  conAsis  in  warming 
the  urine  with  nitric  ancl  nitrous  acids,  which  decomposes  the  urea,  so 
that  it  yields  equal  volumes  of  carbon  dioxide  and  nitrogen.  If  this 
is  combined  with  Dumas’  method  for  estimating  nitrogen,  the  method 
is  simple  and  accurate.  The  details  of  the  suggested  modification  are 
described,  and  the  apparatus  employed  is  figured.  W.  D.  H. 

Estimation  of  Cinnamein  in  Balsam  of  Peru.  Franz 
Lehmann  and  A.  Muller  (Arch.  Pharm.,  1912,  250,  1 — 5). — The 
following  method  is  recommended  :  Five  grams  of  water  are  mixed 
with  2’5  grams  of  balsam  of  Peru  in  a  75  c.c.  bottle,  and  to  this  30  c.c. 
of  ether  are  added,  and  the  whole  shaken  during  one  minute.  Five 
grams  of  sodium  hydroxide  solution  are  then  added,  and  the  mixture 
again  shaken  during  one  minute.  The  bottle  is  securely  corked,  and 
set  aside  bottom  upwards  during  ten  minutes.  The  cork  is  then 
carefully  loosened,  and  about  3  c.c.  of  the  aqueous  layer  run  off. 
Half  a  gram  of  tragacanth  gum  is  then  added  to  the  contents  of  the 
bottle,  and  the  whole  shaken.  After  five  minutes,  the  clear  ethereal 
solution  is  run  into  a  tared,  wide-mouthed  flask  and  its  weight  (w) 
noted.  The  solvent  is  then  distilled  off,  the  residue  dried  at  100° 
during  thirty  to  forty-five  minutes,  and  its  weight  ( w ')  determined. 
The  percentage,  x,  of  cinnamein  in  the  balsam  is  given  by  the  following 
equation  :  x  —  (3(W/ w  -  w/)40.  T.  A.  H. 

Coagulation  of  Albumin  by  Heat.  Consequences  in 
Connexion  with  the  Estimation  of  Urinary  Albumin.  Lucien 
Vallery  (Compt.  rend.,  1911,  153,  1243 — -1244). — The  filtrate  from 
albuminous  urine  which  has  been  acidified  and  coagulated  by  heat  in 
presence  of  ammonium  chloride  still  gives  a  precipitate  with  Tanret’s 
reagent.  The  use  of  Tanret’s  or  Esbach’s  reagent  is  therefore 
recommended  for  the  accurate  estimation  of  urinary  albumin. 

w.  o.  w. 
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Proposed  System  of  Notation  for  Physico-chemical 
Quantities.  Arthur  A.  Noyes  ( J, .  Amer.  Chem.  Soc.,  1912,  34, 
1 — -6). — An  outline  is  given  of  a  system  of  notation  for  physico¬ 
chemical  quantities  which  is  intended  to  serve  as  a  basis  for  further 
discussion.  An  endeavour  has  been  made  to  formulate  a  rational  and 
consistent  scheme,  and  at  the  same  time  to  retain  as  far  as  possible 
the  specific  symbols  at  present  in  general  use.  E.  G. 

Determinations  of  Refractive  Indices  of  Gases  Under  High 
Pressures.  I.  The  Dispersion  of  Hydrogen.  L.  H.  Siertsema 
and  M.  i>e  Haas  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1911,  14, 
592 — 603). — The  refractive  index  of  hydrogen  has  been  measured  at 
pressures  from  40  to  80  atmospheres  and  for  different  wave-lengths 
by  the  interferometer  method.  From  these  data  it  is  found  that  the 
dispersion  constant  of  hydrogen  is  independent  of  the  pressure  within 
the  above  limits.  The  constants  for  the  different  wave-lengths  are 
compared  with  the  values  obtained  by  calculation  or  graphical 
interpolation  from  the  results  of  previous  observers. 

The  natural  vibration  of  hydrogen  is  found  to  correspond  with  the 
wave-length  A.  =  0 •08703//.,  which  agrees  with  the  values  calculated  by 
Koch  and  by  Natanson.  H.  M.  1). 

Spectrochemical  Investigations.  Karl  Auwers  ( Annalen ,  1912, 
387,  165 — 166.  Compare  following  abstracts). — The  investigations  of 
the  author  and  Eisenlohr  (Abstr.,  1910,  ii,  365,  367  ;  1911,  ii,  781, 
782)  have  materially  increased  the  dependence  which  can  be  placed  on 
the  constitution  of  an  organic  substance  determined  by  refractometric 
measurements.  These  investigations  are  being  continued,  of  aromatic 
and  of  nitrogenous  compounds  by  Eisenlohr,  of  acyclic  and  of 
hydroaromatic  substances  by  the  author.  C.  S. 

Refraction  and  Dispersion  of  Organic  Substances 
containing  Several  Isolated  Double  Linkings.  Karl  Auwers 
and  W.  Moosbrugger  ( Annalen ,  1912,  387,  167 — 199). — The  generally 
accepted  view  that  acyclic  dienes  containing  isolated  double  linkings 
are  optically  normal  rests  on  a  very  narrow  experimental  foundation 
The  authors,  therefore,  have  determined  the  molecular  refractions  and 
dispersions  of  a  number  of  hydrocarbons,  alcohols,  ketones,  acids,  and 
esters  containing  two  or  more  isolated  (not  conjugated)  double  linkings, 
and  have  established  with  practical  certainty  the  fact  that  such 
substances  exhibit  normal  optical  behaviour.  The  substances  which 
have  been  examined  are  /J-methyl-A/^-hexadiene,  /3^-dimethyl-A/36- 
heptadiene,  /3£-dimethyl-Aae-heptadiene,  /3£-dimethyl  -  A^e-octadiene, 
/3£-dimethyl-A^-nonatriene,  e-ethyl-Aa50-nonatriene,  aa-diallylacetone, 
s-diallylacetone,  diallylacetic  acid  and  its  ethyl  ester,  ethyl 
diallylmalonate,  triallyl  tricar ballylate,  and  triallyl  citrate. 
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The  positions  of  the  double  linkings  in  the  preceding  dienes  and 
trienes  (which  have  been  obtained  by  dehydrating  the  corresponding 
alcohols)  have  not  been  determined  with  certainty.  Their  absolute 
position,  however,  is  immaterial  for  the  authors’  purpose,  because  the 
optical  (and  also  the  thermal)  behaviour  of  the  hydrocarbons  is 
independent  of  the  relative  positions  of  the  double  linkings,  provided 
they  are  not  conjugated.  C.  S. 

Spectrochemical  Differentiation  between  Hydroaromatic 
Compounds  with  Endocyclic  and  with  Semicyclic  Double 
Linkings.  Karl  Auwers  and  Philipp  Ellinger  ( Annalen ,  1912, 
387,  200— 239).— See  this  vol.,  i,  187. 

Constitution  of  Camphene.  Karl  Auwers  (. Annalen ,  1912,  387, 
240 — 253). — The  author  calls  attention  to  the  necessity  of  expressing 
densities  as  D4,  not  as  D,,  in  the  calculation  of  specific  and  molecular 
refractions  ;  in  the  latter  case,  the  error  exceeds  4%  at  100°. 

The  exaltations  of  the  specific  refractions,  2D>  of  terpenes  containing 
a  semicyclic  double  linking  (sabinene,  c2£-fenchene,  terpioolene, 
/3-terpinene,  /8-pinene)  vary  from  0  3  to  0‘5,  and,  therefore,  are  just 
what  is  to  be  expected  from  a  comparison  with  the  exaltations  of  2D  of 
the  alkylidenecycZoparaffins  (this  vol.,  i,  187).  The  vexed  question  of  the 
constitution  of  camphene  appears  to  be  settled  definitely  in  favour  of 
Wagner’s  methylene  formula  by  the  fact  that  the  exaltation  of  2d  is 
0-37,  thus  indicating  that  camphene  also  contains  a  semicyclic  double 
linking.  C.  S. 

Spectroscopic  Investigations  in  Connexion  with  the 
Active  Modification  of  Nitrogen.  II.  Spectra  of  Elements 
and  Compounds  Excited  by  the  Nitrogen.  (Hon.)  Robert  J. 
Strutt  and  Alfred  Fowler  ( Proc .  Roy.  Soc.,  1912,  A,  86,  105 — 117. 
Compare  Abstr.,  1911,  ii,  482,  678). — As  a  result  of  the  examina¬ 
tion  of  the  spectra  obtained  when  various  elements  and  compounds 
are  subjected  to  the  action  of  the  active  modification  of  nitrogen,  it  is 
found  that  these  spectra  do  not  differ  fundamentally  from  those 
obtained  by  other  methods  of  excitation.  In  many  cases,  however, 
the  band  spectra  are  better  displayed  in  the  nitrogen  after-glow,  and 
the  more  refrangible  parts  of  the  spectrum  are  more  completely 
developed. 

In  the  case  of  metallic  substances,  the  spectra  resemble  closely 
those  obtained  in  the  arc,  or  are  intermediate  between  the  arc  and 
fiame  spectra.  The  D  lines  of  sodium  are  nearly  extinguished,  and 
the  maximum  intensity  m  the  principal  series  is  found  at  X  =  3303. 
The  spectra  exhibited  by  iodine,  stannic  chloride,  and  mercuric 
chloride  are  more  completely  developed  in  the  more  refrangible 
region  than  the  corresponding  vacuum  tube  spectra.  Cuprous 
chloride  shows  a  similar  behaviour  when  the  after-glow  and  flame 
spectra  are  compared,  the  former  giving  an  additional  series  of  bands 
in  the  ultra-violet.  Sulphur,  hydrogen  sulphide,  and  carbon 
disulphide  exhibit  band  spectra,  which  are  quite  different  from  those 
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afforded  by  sulphur  in  a  discharge  tube,  but  resemble  the  bands  of 
the  carbon  disulphide  flame  in  air. 

The  cyanogen  spectrum  which  appears  when  various  organic  com¬ 
pounds  are  subjected  to  the  after-glow  is  appreciably  different  from 
that  of  the  cyanogen  flame  or  carbon  arc.  The  after-glow  spectrum 
shows  a  new  set  of  bands  near  the  more  refrangible  edges  of  the 
violet  groups. 

The  after-glow  is  not  only  generated  by  discharge  with  spark-gap 
and  condenser,  but  can  be  obtained  from  the  electrodeless  ring 
discharge  if  the  presence  of  the  nitrogen  is  suitably  adjusted. 

The  destruction  of  the  after-glow  by  small  amounts  of  oxygen  has 
been  found  to  be  due  to  the  formation  of  a  small  quantity  of  nitric 
oxide,  the  effect  of  which  is  to  suppress  the  a-group  of  bands,  leaving 
the  rest  of  the  after-glow  spectrum  unaltered.  H.  M.  D. 

The  Less  Refrangible  Spectrum  of  Cyanogen  and  its 
Occurrence  in  the  Carbon  Arc.  Alfred  Fowler  and  Herbert 
Shaw  ( Proc .  Roy.  Soc.,  1912,  A,  86,  118 — 130). — Wave-length  measure¬ 
ments  have  been  made  in  the  less  refrangible  region  of  the  cyanogen 
spectra  afforded  by  (1)  the  flame  of  cyanogen  burning  in  air  ;  (2)  the 
discharge  through  exhausted  tubes  containing  cyanogen,  and  (3)  the 
interaction  of  certain  carbon  compounds  with  active  nitrogen.  The 
data  show  that  the  heads  of  the  bands  can  be  arranged  in  regular 
series  similar  to  those  forming  the  first  positive  band  spectrum  of 
nitrogen.  According  to  the  method  of  producing  the  spectrum,  con¬ 
siderable  variations  are  found  in  the  relative  intensities  of  the  various 
bands.  A  comparison  of  the  spectra  of  cyanogen  and  of  the  carbon 
arc  shows  that  the  bands  in  the  red  and  yellow  regions  of  the  arc 
spectrum  are  almost  entirely  due  to  cyanogen.  H.  M.  D. 

Comparison  of  Spectra  in  the  Oxy-Hydrogen  and  Chlorine- 
Hydrogen  Flames.  Alfred  Harnack  ( Zeitsch .  wiss.  Photuchem., 
1911-12,  10,  281 — 312,  313 — 346). — Photographs  have  been  obtained 
of  the  spectra  of  calcium,  strontium,  barium,  magnesium,  copper, 
manganese,  lead,  nickel  and  cobalt  in  the  oxy-hydrogen  and  chlorine- 
hydrogen  flames.  By  means  of  these  it  has  been  possible  to  compare 
the  emission  spectra  in  the  two  flames  over  the  visible  and  ultra-violet 
regions.  In  general,  the  chlorine-hydrogen  flame  spectra  are  charac¬ 
terised  by  the  presence  of  relatively  few  lines.  Bands  are  present  in 
both  series  of  spectra,  but  apart  from  those  which  are  attributable  to  the 
chlorides  of  the  metals,  it  is  found  that  the  spectral  bands  in  the  two 
flames  are  quite  different.  Bands  characteristic  of  the  nitrates  of  the 
metal  were  not  found  in  any  single  case.  In  addition  to  the  bands 
which  are  attributed  to  the  metals  and  their  oxides,  calcium  and 
strontium  exhibit  certain  bands  which  are  considered  to  be  the  result 
of  oxidation  in  the  oxy-hydrogen  flame.  In  appearance  these  oxida¬ 
tion  bands  are  quite  different  from  the  oxide  bands,  and  disappear 
completely  when  the  oxy-hydrogen  flame  is  replaced  by  the  chlorine- 
hydrogen  flame.  In  the  same  circumstances,  the  oxide  bands  are 
replaced  by  a  new  series  of  bands. 

The  presence  of  comparatively  few  lines  in  the  hydrogen-chlorine 
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flame  spectrum  is  supposed  to  be  due  to  the  effect  of  the  strongly 
electro-negative  chlorine,  the  action  of  which  is  compared  with  the 
influence  of  electro-negative  gases  on  the  fluorescence  of  iodine 
vapour. 

Wave-length  measurements  of  bands  which  have  not  been  previously 
described  are  recorded  in  detail  in  the  paper.  H.  M.  D. 

Emission  Spectra  of  Aromatic  Compounds  Exposed  to 
Ultra-violet  Light,  Cathode  Rays,  Radium  Rays,  and  Canal 
Rays.  Eogen  Goldstein  ( Ber .  Deut.  physikal.  Ges.,  1912, 14,  33 — 42). 
— It  has  been  shown  previously  (compare  Abstr.,  1911,  ii,  560)  that 
solid  aromatic  substances  emit  the  principal  spectrum  on  exposure  to 
ultra-violet  light,  if  previously  subjected  to  the  action  of  cathode  rays. 
In  some  cases,  for  example,  cuminic  acid,  o-toluic  acid,  acenaphthene, 
and  aceto-j9-toluidide,  this  property  is  retained  for  months  after  the 
cathode  ray  treatment,  whilst  in  others,  such  as  phenylacetic  acid,  the 
principal  spectrum  is  no  longer  observable  after  an  interval  of  a 
few  days. 

The  question  as  to  whether  the  change  produced  by  cathode  rays  is 
chemical  or  physical  in  nature  has  been  examined.  If  the  substances 
after  treatment  with  cathode  rays  are  melted,  sublimed  or  dissolved 
and  recrystallised,  the  principal  spectrum  is  no  longer  emitted,  and 
these  observations  seem  to  be  in  favour  of  the  view  that  the  change  is 
a  physical  one. 

In  addition  to  cathode  rays,  the  yS-rays  from  radium,  meso- 
thorium,  and  actinium,  as  well  as  canal  rays,  are  able  to  bring  about 
the  transformation  which  is  characterised  by  the  emission  of  the 
principal  spectrum.  During  exposure  to  canal  rays,  it  has  been 
observed  that  the  initial  luminosity  fades  away  gradually,  and  none 
of  the  substances  examined  recover  their  original  properties  on  keeping, 
either  in  the  dark  or  exposed  to  light.  The  same  behaviour  is 
exhibited  by  diamond  powder,  and  since  a  chemical  change  is  improbable 
in  this  case,  the  observations  point  to  a  physical  change  as  the  cause  of 
the  alteration  in  the  optical  properties.  H.  M.  D. 

Absorption  Spectra  of  Comparatively  Rare  Salts.  XXXV. 
Spectrophotography  of  Certain  Chemical  Reactions,  and  the 
Effect  of  High  Temperature  on  the  Absorption  Spectra  of 
Non-aqueous  Solutions.  Harry  C.  Jones  and  W.  W.  Strong 
( Amer .  Chem.  J.,  1912,  47,  27 — 85,  126 — 179). — A  continuation  of 
work  described  in  earlier  papers  (Abstr.,  1907,  ii,  147 ;  1909,  ii,  359  ; 
1910,  ii,  87 ;  1911,  ii,  166,  168).  A  detailed  account  is  given  of  the 
absorption  spectra  of  salts  of  gadolinium,  dysprosium,  and  samarium, 
and  additional  observations  are  recorded  of  the  spectra  of  neodymium 
and  uranium  salts  in  various  solvents.  It  has  been  found  that  the 
spectra  of  dysprosium  and  samarium  salts  have  sharp,  characteristic 
bands. 

The  effect  of  oxidising  agents  on  uranous  chloride,  bromide,  and 
sulphate  has  been  further  investigated  by  the  spectrophotographic 
method. 
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The  absorption  spectra  of  solutions  of  salts  in  methyl  and  ethyl 
alcohols  have  been  studied  at  various  temperatures  up  to  195°.  The 
absorption  bands  become  wider  as  the  temperature  increases,  and 
coloured  solutions  therefore  gradually  become  more  nearly  opaque. 
The  effect  of  a  rise  of  temperature  on  the  spectra  of  neodymium  salts 
in  mixtures  of  alcohol  and  water  in  which  both  the  “  alcohol  bands  ” 
aud  ‘‘water  bands”  appear  simultaneously  has  been  investigated. 
The  “water  bands  ”  are  more  affected  than  the  “alcohol  bands,”  and 
the  “  hydrates  ”  are,  therefore,  less  stable  at  high  temperatures  than 
the  “  alcoholates.” 

A  discussion  is  given  of  a  theory  of  absorption  spectra,  based  on  the 
conception  of  the  existence  of  aggregates  composed  of  one  or  more 
molecules  or  ions  of  the  dissolved  salt  and  one  or  more  molecules  of 
the  solvent.  E.  G. 

Spectrophotographic  Investigation  of  Urobilin.  Louis  Lewin 
and  E.  Stenger  ( PJiUger's  Archiv ,  1912,  144,  279 — 286). — All  the 
substances  described  as  urobilin  show  an  absorption  band  in  the  green- 
blue  region,  the  centre  of  which  is  A494 ;  this  is  the  case  for  alcoholic 
and  aqueous  acid  solutions  ;  on  the  addition  of  alkali,  the  band  shifts 
towards  the  red  end  of  the  spectrum.  The  same  shifting  takes  place 
when  the  fluorescent  reaction  is  obtained  by  adding  zinc  chloride  and 
ammonia  to  the  alcoholic  solution,  and  is  due  to  the  alkali.  Hydro¬ 
bilirubin  and  the  material  prepared  from  hsematoporphyrin  by  Nencki 
and  Sieber  give  a  band  between  A.580  and  A.628.  W.  D.  H. 

Phosphorescence  of  Organic  Compounds  at  Low  Tem¬ 
peratures.  Joseph  de  Kowalski  {Arch.  Set.  phys.  nat.,  1912,  [iv], 
33,  5 — 27). — A  resume  of  the  author’s  work  on  this  subject  (Abstr., 
1907,  ii,  727  ;  1908,  ii,  79  ;  1909,  ii,  282,  845  ;  1910,  ii,  371,  1016). 

The  introduction  of  one  or  more  groups  into  the  benzene  nucleus 
produces  the  following  effects  on  the  absorption  spectra  :  the  number 
of  doublets  and  triplets  diminishes,  the  bands  become  less  distinct, 
those  in  the  extreme  ultra-violet  are  displaced  towards  the  red,  and 
the  extent  of  the  phosphorescence  spectrum  is  reduced. 

Those  substituents  which  displace  the  limit  of  the  phosphorescence 
spectrum  towards  the  violet  are  termed  hypsophosphic,  whilst  those 
which  displace  the  limit  towards  the  red  are  bathophosphic.  Batbo- 
phosphic  mono-substituents  are  particularly  cyano,  CN,  also  amino, 
NH2,  and  carboxyl,  C02H.  All  other  mono-substituents  are  hypso¬ 
phosphic.  In  the  case  of  di-substituents,  the  difference  between  the 
extent  of  the  phosphorescence  spectrum  when  these  are  in  the  ortho- 
and  para-positions  respectively  is  a  constant. 

The  influence  of  a  second  substituting  group  on  the  mono-substituted 
compound  is  specific.  CN  and  COsH  are  always  bathophosphic,  methyl 
is  bathophosphic  in  the  para-position,  and  may  be  hypsophosphic  in 
the  ortho-position.  Hydroxyl  is  strongly  hypsophosphic.  The  more 
negative  the  radicle  the  greater  its  bathophosphic  action.  Cyano 
and  (CHg)2  also  influence  the  nature  of  the  phosphorescence  spectrum, 
converting  doublets  into  triplets. 

Each  absorption  band  corresponds  with  a  group  of  bands  in  the 
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phosphorescence  spectrum,  and  this  group  only  differs  from  the 
absorption  band  by  a  practically  constant  number  of  oscillations. 

E.  F.  A. 

Rotatory  Dispersion  and  Mutarotation  of  the  Carbohydrates 
in  Water,  Pyridine,  and  Formic  Acid.  Hermann  Grossmann  and 
F.  L.  Bloch  ( Zeitsch .  ver.  deut.  Zuckerind.,  1912,  19 — 74). — The 
dispersion  coefficient  violet/red  for  solutions  of  the  simple  carbo¬ 
hydrates  in  water,  pyridine,  or  formic  acid  is  usually  between  2*2  and 
2 *4.  Abnormal  values  were  found  for  rhamnose  in  water,  2*03,  and 
for  lactose  in  pyridine. 

The  change  of  rotation  of  the  carbohydrates,  usually  for  red  light, 
has  been  studied  in  water,  pyridine,  and  formic  acid  ;  in  the  last 
solvent  the  change  is  probably  due  to  the  formation  of  formyl 
compounds ;  it  is  usually  in  the  opposite  sense  to  the  mutarotation 
changes. 

Tbe  following  values  refer  to  [a]!0.  Xylose  in  water  changes  from 
+  80°  to  18*2°.  In  pyridine  the  rotation  increases  from  +117°  to 
+  122°  during  the  first  ten  minutes,  and  then  falls  steadily  to  +  40*6°. 
In  formic  acid  it  changes  from  +  40°  to  +  66*6°. 

Rhamnose  changes  in  water  from  —  4*43°  to  +  8  6° ;  in  pyridine 
from  —  41*39°  to  —45*12°  during  the  first  half-hour,  and  finally  to 
-  33°. 

The  rotation  of  galactose  in  water  falls  from  +141°  to  +80*2°; 
the  initial  rotation  in  pyridine  is  probably  200°,  falling  to  59*8°.  In 
formic  acid  the  change  is  from  89*1°  to  127*3°. 

Dextrose  in  water  changes  from  111°  to  52*6°;  in  pyridine  from 
149*6°  to  74*8°,  and  in  formic  acid  from  73*8°  to  123*1°. 

Lsevulose  changes  very  rapidly  in  water  from  -  101*9°  to  —  90*46°  ; 
in  pyridine  from  -  160°  to  —35°,  and  in  formic  acid  from  -86*5°  to 
-46*7°. 

A/8-Sucrose  has  a  rotation  +66*5°  in  water;  +84*37°  in  pyridine, 
and  changes  from  +  2*64°  to  +  39*95°  in  formic  acid. 

Lactose  alters  from  83*1°  to  52*5°  in  water ;  the  final  value  in 
pyridine  is  41*33°.  For  this  carbohydrate  a  change  in  the  concentra¬ 
tion  has  almost  no  influence.  In  formic  acid  the  rotation  changes 
from  +  68*2°  to  +  96*6°. 

Maltose  in  water  varies  from  121*6°  to  130*5°  (hydrate) ;  in  pyridine 
from  103*5°  to  123*5°,  and  in  formic  acid  from  129*1°  to  172*1°. 

Raffinose  has  the  rotation  105*2°  in  water  and  117*2° in  pyridine  for 
A/16-solutions ;  in  formic  acid  the  value  changes  from  72*3°  to  109*4°; 
during  the  first  few  minutes,  the  rotation  diminishes.  All  the  values 
cited  are  affected  considerably  by  alterations  of  the  concentration  of 
the  carbohydrate.  E.  F.  A. 

Photochemical  Studies.  IV.  Photochemical  Temperature- 
coefficients  of  Bromine.  Joh.  Plotnikoff  ( Zeitsch .  physikal. 
Chem.,  1912,  78,  573—581.  Compare  Abstr.,  1911,  ii,  452).— 
The  temperature-coefficients  for  10°  for  three  light  reactions  in 
which  bromine  is  concerned  are  as  follows  :  the  addition  of  bromine 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  219 


to  cinnamic  acid  in  benzene  as  solvent,  1'37  ;  the  same  reagents 
in  carbon  tetrachloride  as  solvent,  1*41  ;  the  action  of  bromine 
on  benzene,  L40.  It  is  shown  that  the  temperature-coefficients  for 
10°  for  the  light  reactions  hitherto  examined  can  be  referred  to  one 
of  three  groups  of  values  :  l’OI  +  O’OS,  1*20±0'03,  and  L39±0*03. 

G.  S. 

Influence  of  Gas  Pressure  on  the  Bleaching  of  Dyes  in  the 
Visible  Spectrum.  P.  Lasareff  ( Zeitsch .  physikal.  Chem.,  1912, 
78,  657 — 660.  Compare  Ann.  Physik,  1907,  [4],  24,  661). — A 
eolloidion  film,  stained  with  a  particular  dye,  was  arranged  in  such  a 
way  that  it  was  in  contact  with  air  under  different  pressures  up  to 
atmospheric,  and  the  rate  of  bleaching  was  measured  with  a  spectro¬ 
photometer.  As  dyes,  cyanine,  pinachrome,  and  lepidinecyanine  were 
used.  The  bleaching  is  the  more  rapid  the  greater  the  oxygen 
pressure.  When  the  rates  of  bleaching  at  constant  absorption  are 
plotted  against  the  corresponding  pressures,  a  straight  line  is  obtained 
which  does  not  pass  through  the  origin,  so  that  the  velocity  of 
bleaching  must  have  a  definite  value  in  a  vacuum.  G.  S. 

Bleaching  of  Methylene-blue  in  the  Visible  Spectrum.  P. 
Lasareff  (Zeitsch.  physikal.  Chem.,  1912,  78,  661 — 666). — Methylene- 
blue  is  bleached  on  exposure  to  a  fairly  intense  light,  most  rapidly  in 
absence  of  oxygen,  but  the  colour  returns  when  the  bleached  material 
is  kept  for  a  long  period  in  the  dark,  provided  that  oxygen  is  present. 
In  the  experiments  films  of  gelatin  coloured  with  methylene-blue  were 
exposed  to  light  from  a  Nernst  lamp,  and  examined  with  a  spectro¬ 
photometer.  After  exposure  to  light  of  wave-length  620 y.y.,  the  film 
regains  its  original  properties  in  the  dark ;  with  light  of  wave-length 
greater  than  688/x/x  the  absorption  does  not  regain  its  original  value 
in  the  dark.  These  results  can  be  explained  on  the  assumption  that 
the  bleached  substance  becomes  oxidised  in  the  dark  to  products  which 
for  short  waves  have  an  absorption  identical  with,  for  long  waves  and 
absorption  different  from,  that  of  methylene-blue.  G.  S. 

Some  Relations  Existing  between  the  Radio-elements. 
Richard  Swinne  ( Physikal .  Zeitsch.,  1912,  13,  14 — 21). — The  relation 
between  the  logarithm  of  the  period  and  the  velocity  of  the  a-particle 
expelled  (compare  Geiger  and  Nuttall,  Abstr.,  1911,  ii,  953)  is  discussed 
in  detail,  and  slightly  different  relations  are  proposed.  The  period  of 
ionium  calculated  from  the  range  of  its  a-particle  is  3 ’3  x  105  years. 
Taking  in  each  of  the  three  series  the  range  of  the  last  a-ray  producing 
member  and  subtracting  this  from  the  range  of  the  a-rays  of  corre¬ 
sponding  members  in  the  three  series,  it  is  found  that  the  differences  are 
the  same  for  several  pairs.  In  the  single  series  a  relation  between  the 
period  of  the  member  and  the  velocity  of  the  /3-particle  expelled  is 
found  to  exist  similar  to  that  obtaining  for  the  a-particle.  F.  S. 

The  /3-Rays  of  the  Radium  Family.  J.  Danysz  ( Le  Radium, 
1912,  9,  1 — 5). — This  paper  contains  a  description  in  full  of  the 
methods  employed,  together  with  remarkable  reproductions  of  the 
photographs  obtained  in  the  work  already  published  (this  vol.,  ii, 
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113).  Twenty-three  beams  of  /3-rays  have  been  observed,  making 
with  two  more  each  from  radium,  radium-/?,  and  radium-/)  observed 
by  others,  29  in  all  for  the  radium  family,  and  rendering  the  hypothesis 
that  each  beam  corresponds  with  a  particular  radio-element  very 
improbable.  F.  S. 

The  /3-Bays  of  the  Slow-changing  Active  Deposit  of 
Radium.  J.  Danysz  and  J.  Gotz  ( Le  Radium,  1912,  9,  6). — An 
old  tube  containing  radium-/)  and  products  was  examined  two 
months  after  it  had  been  filled  with  emanation,  precautions  being 
taken  to  remove  any  still  adhering  emanation.  The  photographs 
obtained  were  entirely  different  from  those  previously  obtained  with 
the  emanation.  Two  wide  beams,  of  which  the  neighbouring  sides 
alone  are  sharp  and  correspond  with  velocities  of  0-963  and  0-944 
(light  =1),  are  easily  distinguished.  The  fast  side  of  the  faster  beam 
is  difficult  to  determine,  and  corresponds  with  a  velocity  of  0-995. 
The  slow  side  of  the  slower  beam  is  not  sharp,  but  two  maxima  of 
intensity  at  0-67  and  0-48  are  distinguishable.  The  slow  beam  gives 
a  very  intense  image,  but  the  rapid  beam  is  very  feeble.  The  very 
feeble  beams  obtained  previously  with  the  emanation  were  not  observed 
with  radium-Z).  F.  S. 

The  Growth  of  Radium-C  from  Radium-/?.  Kashmir  Fajans 
and  Walter  Makower  (Phil.  Mag.,  1912,  [vi],  23,  292 — 301). — The 
object  of  the  experiments  was  to  find  out  whether  radium-(71  as  well 
as  radium-C2  emits  /3-rays,  by  observing  the  rise  and  fall  of  the 
/3-radiation,  through  1  mm.  of  aluminium,  from  a  plate  covered  with 
pure  radium-/?,  obtained  by  recoil  from  radium-A  It  was  found,  as 
Schmidt  had  stated,  that  radium-5  emits  some  /3-rays  capable  of 
traversing  1  mm.  of  aluminium,  which  observation  Hahn  and  Meitner 
have  called  in  question.  Allowing  for  these,  the  curves  agreed  with 
the  theoretical  ones  drawn  on  the  assumption  that  the  whole  of  the 
/3-rays  are  due  to  radium-(71.  The  proportion  contributed  by  radium-(72 
was  too  small  to  be  detected  in  these  experiments,  hence  the  ratio  of 
the  number  of  atoms  of  radium-(72  to  that  of  radium-C^,  in  equilibrium, 
must  be  very  small,  which  supports  the  view  that  radium-C2  is  in  a 
branch  series. 

With  regard  to  the  /3-rays  of  radium-5,  similar  experiments  through 
a  variety  of  thicknesses  of  aluminium  gave  data  for  calculating  the 
absorption  of  the  /3-rays  of  radium-5  in  that  metal.  The  absorption 
coefficient  for  the  mam  soft  /3-radiation  was  found  to  be  91(cm.)_1, 
but  l^%  of  the  ionisation  was  due  to  /3-rays  of  absorption  coefficient 
13(cm.)_1,  identical  with  the  rays  of  radium-C.  No  evidence  of  any 
rays  of  absorption  coefficient  890(cm.)-1,  as  found  by  Schmidt,  was 
obtained.  F.  S. 

y-Radiation  from  Radium-5.  H.  G.  J.  Moseley  and  Walter 
Makower  (Phil.  Mag.,  1912,  [vi],  23,  302 — 310). — It  was  to  be 
expected,  since  radium-5  emits  some  /3-rays  as  penetrating  as  those 
of  radium-C,  that  radium-5  should  emit  some  y-rays  as  penetrating  as 
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the  y-rays  of  radium-(7.  Investigation  showed  that  radium-Z?  does 
emit  y-rays,  which  have  hitherto  escaped  detection,  of  much  greater 
absorption  coefficient  than  those  of  radium-C,  The  method  was  the 
same  as  that  used  for  the  /3-rays  of  radium-Z?  (preceding  abstract),  except 
that  sufficient  lead  to  absorb  all  the  /3-rays,  instead  of  aluminium, 
was  employed  as  absorbing  material ;  12*7%  of  the  ionisation  produced 
by  the  y-rays  of  radium-13  and  -C  in  equilibrium  was  found  to  be  due 
to  radium-Z?.  The  absorption  coefficient  for  these  rays  was  4(cm.)_ 1 
between  3  and  6  mm.,  and  6(cm.)_1  between  0*97  and  1*72  mm.  of 
lead.  The  rise  of  y-radiation  from  a  tube  containing  initially  pure 
radium  emanation  when  taken  through  various  thicknesses  of  lead 
agreed  with  the  above  conclusions.  Through  2*3  cm.  of  lead  the 
amount  of  ionisation,  if  any,  contributed  by  the  y-rays  of  radium-Z? 
is  less  than  1%  of  that  contributed  by  radium-(7.  F.  S. 

Nature  of  y-Rays.  T.  H.  Laby  and  P.  W.  Burbige  ( Le  Radium, 
1911,  8,  464 — 465). — The  ionisation  currents  in  two  similar  ionisation 
chambers,  placed  symmetrically  with  regard  to  a  source  of  y-rays  of 
radium,  were  arranged  to  balance  one  another  over  long  periods,  so 
that  the  electrometer  showed  no  appreciable  deflexion.  Variations  in 
the  balance,  first  in  one  direction  and  then  in  the  other,  were  observed, 
which  are  due  either  to  variations  in  the  number  of  ions  produced  by 
a  constant  source  of  y-rays  from  instant  to  instant,  or  to  a  von 
Schweidler  variation  in  the  radiation  itself,  such  as  would  be 
produced  if  the  y-rays  were  corpuscular  rather  than  of  wave-form. 

F.  S 

S-Rays.  II.  Norman  Campbell  (Phil.  Mag.,  1912,  [vi],  23, 
46 — 64.  Compare  Abstr.,  1911,  ii,  841). — The  previous  experiments 
have  been  repeated  with  soot-covered  electrodes,  for  Baeyer  has  shown 
that  the  reflexion  of  the  rays  from  a  soot-covered  surface  is  very 
small.  The  theory  used  previously  has  been  shown  to  be  quite 
incapable  of  explaining  the  results.  The  differences  obtained  when 
electrodes  of  various  metals  are  employed  are  probably  due  to  surface 
difference  rather  than  to  differences  of  speed  of  the  electrons  generated 
from  the  metal.  A  minimum  estimate  of  the  speed  of  the  8-rays 
generated  is  that  corresponding  with  a  P.D.  of  3  volts.  But  neither 
the  method  employed  nor  other  methods  of  various  investigators  gives 
information  as  to  what  the  maximum  limit  of  speed  may  be.  So  far 
as  is  known  the  speed  may  be  independent  both  of  the  velocity  of  the 
exciting  a-rays  and  of  the  nature  of  the  material  generating  the 
8-rays.  There  is  no  such  difference  between  the  8-rays  emitted,  for 
example,  by  gold  and  by  aluminium  as  there  is  between  the  secondary 
A-rays  from  these  metals.  With  regard  to  the  quantities  of  incident 
and  emergent  8-radiation,  there  is  no  evidence  that  these  may  not  be 
equal,  nor  is  there  evidence  that  polonium  emits  a  S-radiation  other 
than  that  generated  by  the  a-rays  it  expels.  F.  S. 

Mobility  of  the  Positive  and  Negative  Ions  in  Gases  at  High 
Pressures.  Alois  F.  Kovarik  ( Proc .  Roy.  Soc.,  1912,  A,  80, 
154 — 162). — The  mobilities  of  the  positive  and  negative  ions  in  dry 
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air,  dry  hydrogen,  and  moist  carbon  dioxide  have  been  determined 
from  observations  of  the  current  flowing  between  two  plates,  at  the 
surface  of  one  of  which  an  intense  ionisation  was  maintained  by  means 
of  an  ionium  preparation.  In  dry  air  and  hydrogen  the  mobility  varies 
inversely  as  the  pressure  up  to  75  atmospheres,  which  was  the  highest 
pressure  used.  In  moist  carbon  dioxide  the  same  relationship  holds  up 
to  40  atmospheres,  but  at  higher  pressures  the  product  of  pressure  and 
mobility  decreases  as  the  gas  approaches  the  liquid  state. 

The  mean  values  of  this  product,  over  the  range  for  which  it  is 
constant,  are  for  the  positive  and  negative  ions  respectively  1’346  and 
1*89  in  air,  6*20  and  8*  1 9  in  hydrogen,  and  0‘705  and  0'67  in  moist 
carbon  dioxide.  Mobilities  are  here  referred  to  cms.  per  second,  and  a 
potential  gradient  of  1  volt  per  cm.  H.  M.  D. 

Ionisation  in  Gaseous  Mixtures  by  Rontgen  Radiation. 
Charles  G.  Barkla  and  L.  Simons  (Phil.  Mag.,  1912,  [vi],  23, 
317 — 333). — Experiments  under  a  great  variety  of  conditions  showed 
that  the  relative  ionisation  in  hydrogen  sulphide  is  about  1*24  times 
that  in  sulphur  dioxide,  although  the  absorption  of  the  rays  in  the 
latter  gas  is  greater  than  that  in  the  former.  Characteristic  X-radiations 
varying  enormously  in  penetrating  power,  from  that  characteristic  of 
chromium  to  that  characteristic  of  antimony,  were  employed.  The 
ionisation  in  a  mixture  of  hydrogen  sulphide  and  oxygen  was  1-17 
times  as  great  as  in  a  mixture  of  the  same  composition  of  sulphur 
dioxide  and  hydrogen.  The  conclusion  is  drawn  that  ionisation  by 
X-rays  is  not  fundamentally  atomic,  but  depends  to  some  extent  on 
chemical  combinations,  equal  absorptions  of  the  X-rays  and  their 
secondary  radiation  being  accompanied  by  unequal  ionisations.  The 
results  so  far  attained  point  to  the  relative  ionisation  in  different  gases 
by  X-rays  being  the  same  as  for  the  corpuscular  rays  generated  by 
X-rays.  Preliminary  experiments  indicate  that  much  of  the  ionisation 
by  X-rays  is  not  produced  by  the  secondary  corpuscular  radiation. 

F.  S. 

Ionisation  by  Radioactive  Recoil  Products.  Louis  Werten- 
stein  ( Le  Radium,  1912,  9,  6 — 19). — The  active  deposits  from  the 
radium  emanation  twenty  minutes  after  preparation  (radium-5  and  - C ) 
emits,  in  addition  to  the  known  radiations,  a  relatively  intense  ionisa¬ 
tion  very  easily  absorbed  due  to  radium-G.  The  radiation  consists  of 
a  small  proportion  easily  deviable  in  a  magnetic  field  (8-rays  excited 
by  the  a-rays  of  radium-G)  and  of  a  more  important  part  of  the 
same  penetrating  power  not  so  deviable.  The  product  of  the  pressure 
(mm.)  and  the  range  (mm.)  is  about  110,  which  is  nearly  the  value 
found  (90)  for  radium-5  recoiled  from  radium-.!.  The  value  of  this 
part  is  much  affected  by  the  nature  and  state  of  the  surface  made 
active,  and  is  greatest  with  platinum,  when  it  gives  in  favourable 
circumstances  over  the  initial  part  of  its  range  five  times  as  much 
ionisation  as  is  produced  by  the  a-rays.  The  range  is  about  l/500th 
of  that  of  the  a-rays  of  radium-(7,  or  1  /7th  mm.  of  air  at  atmospheric 
pressure,  so  that  in  all  ordinary  experiments  the  total  ionisation  it 
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gives  is  less  than  1%  of  that  due  to  the  a-rays.  The  effect  of  change 
of  pressure  on  the  ionisation,  and  of  change  of  distance  between  the 
source,  the  rays  of  which  were  canalised  by  means  of  a  bundle  of 
short,  narrow  tubes,  and  a  shallow  ionisation  chamber  were  studied 
in  a  special  apparatus  analogous  to  that  employed  by  Bragg  for  the 
range  of  the  a-rays.  The  radiation  of  low  penetrating  power,  which 
is  uninfluenced  by  a  magnetic  field,  is  attributed  to  the  particles  of 
radium-Z)  recoiling  from  radium-(7.  The  ionisation  per  mm.  of  path 
decreases  as  the  distance  traversed  from  the  source  increases,  which  is 
the  opposite  of  that  found  for  the  a-rays.  It  was  proved  that  the 
ionisation  due  to  these  new  rays  decayed  with  the  period  of  radium-!?, 
and  was  given  also  by  pure  radium-!?,  as  well  as  by  radium-A  and  -(?. 

F.  S. 

The  Emanation  Content  in  the  Sea-Water  and  the  Active 
Deposit  from  the  Air  between  the  Chilian  Coast  and  the 
East  Indies.  I.  and  II.  Walter  Knoche  ( Physikal .  Zeitsch.  1912, 
13,  112 — 115,  152 — 157). — I.  The  mean,  in  Mache  units,  of  thirty 
estimations  of  the  emanation  content  of  sea-water  taken  during  a 
round  voyage  in  March  to  May,  1911,  between  Valparaiso  and  the 
East  Indies  gave  a  mean  content  of  0‘05,  the  extremes  varying  from 
OOO  to  0‘20,  as  compared  with  a  mean  of  0T2  (0-00  to  0'29)  found  in 
September  and  October,  1908,  by  Engler  and  Sieveking  for  the 
Atlantic  Ocean.  Twenty-one  results  were  below  0-05,  two  were 
between  0  05  and  0T0,  and  five  were  between  0T5  and  0-20.  The 
activity  of  the  water  changes  extraordinarily  with  the  locality.  The 
source  of  the  emanation  cannot  be  the  atmosphere,  for  no  relation 
exists  between  emanation  content  and  the  atmospheric  active  deposit. 
The  emanation  content  increases  with  the  sp.  gr.  of  the  water  and 
with  its  temperature. 

IL.  The  active  deposit  on  a  wire  five  metres  long  elevated  seven¬ 
teen  metres  above  the  sea-level  and  charged  to  —  2000V  after  two 
hours’  exposure  was  measured  at  various  intervals  after  being  placed 
in  the  electroscope.  After  fifteen  to  twenty-five  minutes  the  curves 
showed  that  only  the  radium  active  deposit  was  present.  A  resume  is 
given  of  the  results  in  connexion  with  the  numerous  data  published  by 
other  investigators,  and  are  discussed  with  the  view  to  showing  that 
the  active  deposit  in  the  air  over  the  ocean  is  derived  from  the  land. 
A  chart  is  given  showing  the  proportion  of  such  active  matter  remain¬ 
ing  after  having  been  transported  various  distances  by  various  winds, 
and  it  is  shown  that  there  is  no  difficulty  in  ascribing  the  results 
observed  to  active  matter  carried  from  the  land.  F.  S. 

The  Dependence  of  the  Penetrating  Power  of  ROntgen 
Rays  on  the  Pressure  and  Nature  of  the  Contained  Gas. 
Charles  L.  Lindemann  and  F.  A.  Lindemann  ( Physikal .  Zeitsch., 
1912,  13,  104 — 106). — Tables  of  measurements  are  given  of  the 
penetrating  power  of  A-rays,  on  the  Wehnelt  scale  and  by  the  Bauer 
qualimeter,  when  a  constant  current  of  1*5  milliamperes  was  passed 
through  a  properly  prepared  A-ray  bulb  filled  with  air,  hydrogen, 
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oxygen,  chlorine,  carbon  dioxide,  argon,  and  helium  at  known  various 
pressures.  It  is  considered  to  be  possible,  with  a  suitably  calibrated 
bulb,  to  determine  the  gas  pressure  by  means  of  a  Wehnelt  scale. 

F.  S. 

Explosion  of  Radium  Bromide  through  the  Action  of 
Water.  B.  Jost  ( Chem .  Zeit.,  1912,  36,  138). — In  order  to  transfer 
some  radium  bromide  from,  the  capsule  containing  it  to  a  spinthari¬ 
scope,  a  needle,  the  point  of  which  had  been  slightly  moistened,  was 
used  for  picking  up  the  small  particles  of  the  salt.  In  two  cases  the 
particles  exploded  during  the  act  of  transference.  Such  explosions 
seem  to  be  connected  with  the  purity  and  age  of  the  salt,  and  with  the 
amount  of  moisture  present.  T.  S.  P. 

Radioactivity  of  the  Rocks  of  the  St.  G-othard  Tunnel. 
John  Joly  {Phil.  Mag .,  1912,  [vi],  23,  201 — 211). — -A  new  series  of 
measurements  has  been  carried  out  by  means  of  the  electric  furnace 
fusion  method  of  the  radium  in  thirty-six  rock  samples  from  the  St. 
Gothard  tunnel,  together  with  measurements  of  the  thorium  content 
also.  The  following  table  gives  the  mean  results  for  four  sections  of 
the  tunnel  : 

Ra  per  gram  Th  per  grain 
(  x  1012).  (  x  105). 


Granite  and  gneiss  of  the  Finsteraarhorn  massif  7  '2  1-85 

6-0  2-64 

Altered  sediments  of  the  Usernmulde  .  4-9  0-97 

2'6  1-70 

Schists,  etc.,  of  the  St.  Gothard  massif .  3  9  1*18 

2'8  1-10 

Altered  sediments  of  the  Tessinmulde .  3 ’4  0  51 


2-0  0-U 

The  figures  in  italics  refer  to  the  new  determinations,  the  others 
being  those  previously  obtained  for  the  fifty-one  original  specimens 
examined.  There  is  about  double  as  much  of  the  radioactive  sub¬ 
stances  in  the  granite  as  in  the  schists,  and  the  heat  derived  from 
these  substances  agrees  with  Stapff’s  measurements  of  the  temperature 
gradients,  20 '9  metres  per  1°  in  the  granite,  and  46-6  metres  in  the 
schists.  The  radioactive  hypothesis  of  the  origin  of  the  abnormal 
heat  in  the  St.  Gothard  tunnel  is  the  most  probable.  F.  S. 

Radium  Content  of  Secondary  Rocks.  Arnold  L.  Fletcher 
{Phil.  Mag.,  1912,  [vi],  23,  279 — i91). — The  radium  in  eighty-two 
specimens  of  secondary  rocks  has  been  determined  by  the  fusion 
method.  With  the  exception  of  the  small  and  relatively  unimportant 
class  of  calcareous  rocks,  all  the  secondary  rocks  were  found  to  contain 
very  nearly  the  same  quantity  of  radium,  namely,  1’4(  x  10“12  gram 
per  gram).  The  mean  found  for  the  calcareous  sediments  was  0*8.  The 
coarse  detrital  sediments  contained  somewhat  higher  amounts  of 
radium  on  the  average  than  the  fine,  classed  as  Argillaceous  and 
Schistose.  F.  S. 
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Dielectric  Constants  of  Binary  Mixtures  and  their  Refrac- 
tivity  for  Long  Waves.  Alfred  Schulze  ( Zeitsch .  Elektrochem., 
1912,  18,  77 — 93.  Compare  Dolezalek,  Abstr.,  1909,  ii,  22). — The 
dielectric  constants  of  the  four  binary  mixtures  ether-chloroform, 
benzene-carbon  tetrachloride,  benzene-chloroform,  and  benzene— ether 
have  been  determined  at  a  series  of  temperatures  by  the  bridge 
method,  and  from  the  results  the  molecular  refractivities  for  long  waves 
have  been  calculated  by  the  known  formula.  If  two  liquids  mix 
without  alteration  of  properties,  the  molecular  refractivity  of  the 
mixture  expressed  according  to  the  method  of  Lorentz  must  be  repre¬ 
sented  by  a  straight  line.  If  the  liquids  enter  into  chemical  combina¬ 
tion,  it  is  plausible  to  assume  that  the  refractivity  will  increase  with 
the  size  of  the  molecule,  and  therefore  that  the  experimental  curve  will 
be  above  the  straight  line  for  an  ideal  mixture.  If,  on  the  other 
hand,  the  molecular  complexity  of  one  of  the  components  diminishes 
on  mixing  with  the  other  component,  the  refractivity  of  the  mixture 
should  be  less  than  the  mean  refractivity  of  the  components.  On  this 
basis  the  equilibrium  constants  or  association  constants  are  calculated, 
as  already  described  in  connexion  with  the  vapour  pressures  of  binary 
mixtures  ( loc .  cit.),  and  it  is  shown  that  ether  and  chloroform  form  a 
compound  containing  one  molecule  of  each,  that  carbon  tetrachloride  is 
associated,  that  benzene  and  chloroform  mix  with  very  slight  alteration 
of  properties,  and  that  benzene  and  ether  enter  into  chemical  com¬ 
bination.  The  results  confirm  in  all  respects  those  deduced  from  the 
vapour-pressure  measurements.  G.  S. 

Some  Electrical  Properties  of  Sodium  and  Potassium  and 
their  Alloy.  Edwin  F.  Northrup  {Trans.  Amer.  Electrochem.  Soc., 
1911,  20,  185 — 204). — The  electrical  resistance  of  metallic  sodium 
increases  proportionally  with  the  temperature.  There  is  a  sudden  and 
large  increase  at  the  melting  point,  and  the  resistance  of  the  liquid 
sodium  then  increases  in  linear  proportion.  At  20°  the  specific  resist¬ 
ance  is  4873  x  10-9,  and  at  100°,  9724  x  10  _9.  Potassium  behaves  in  a 
similar  manner,  the  specific  resistance  being  7116  xl0~9  at  20°  and 
15306  x  10~9  at  100°.  The  liquid  alloy,  containing  equal  volumes  of 
sodium  and  potassium,  has  a  much  higher  specific  resistance, 
33792  x  10-9  at  20°  and  37872  x  10-9  at  100°.  C.  H.  D. 

The  Conductivity  of  Mixtures  of  Copper  Sulphate  and 
Sulphuric  Acid.  Henry  K.  Richardson  and  Floyd  D.  Taylor 
{Trans.  Amer.  Electrochem.  Soc.,  1911,  20,  179 — 184). — Addition  of 
copper  sulphate  increases  the  conductivity  of  a  solution  of  sulphuric 
acid  containing  less  than  3  grams  per  100  c.c.,  and  diminishes  the 
conductivity  of  the  mixture  if  more  sulphuric  acid  is  present. 

C.  H.  D. 

Potential  of  the  Potassium  Electrode.  Gilbert  N.  Lewis  and 
Frederick  G.  Kayes  («/.  Amer.  Ghem.  Soc.,  1912,  34,  119—122). — The 
potential  of  the  potassium  electrode  has  been  determined  by  the 
method  employed  by  Lewis  and  Kraus  (Abstr.,  1910,  ii,  127)  in  the 
case  of  the  sodium  electrode. 
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The  results  show  that  the  potential  of  potassium  in  a  A-solution  of 
potassium  ions  at  25°  is  3*2084  volts  against  the  normal  calomel 
electrode  taken  as  zero.  This  value  is  the  sum  of  (1)  2*1603  volts, 
the  potential  of  potassium  amalgam  (containing  0*2216%  K)  against  an 
aqueous  solution  containing  potassium  ions  in  i^-concentration,  and 
(2)  1*0481  volts,  the  difference  of  potential  between  potassium  and 
0*2216%  potassium  amalgam  in  a  solution  of  potassium  iodide  in 
ethylamine. 

The  temperature-coefficient  of  the  latter  E.M.F.  is  0*000272  volt  per 
degree,  and  hence  the  heat  of  solution  of  1  gram-atom  of  potassium  in 
0*2216%  potassium  amalgam  is  26,050  cal. 

Preliminary  experiments  have  been  made  to  ascertain  the  extent  to 
which  this  method  is  applicable  in  the  case  of  lithium,  rubidium, 
caesium,  and  the  alkaline-earth  metals.  E.  G. 

Galvanic  Cells  with  Carbon  Anodes.  P.  Bechtereff  ( Ghem . 
Zentr.,  1912,  i,  106 — 108;  from  Iwiestja  Petersburg  Polytech .,  1911, 
15,  443 — 526). — Measurements  have  been  made  of  the  E.M.F. , 
electrode  potentials,  and  polarisability  of  cells  with  a  carbon  anode,  a 
metal  cathode,  and  fused  sodium  hydroxide  as  electrolyte,  at  tempera¬ 
tures  between  300°  and  1400°.  The  influence  of  the  addition  to  the 
fused  electrolyte  of  selenium,  selenium  dioxide,  sodium  selenate,  aud 
sodium  nitrate  was  also  examined  for  the  temperature  interval 
320 — 650°.  At  400°,  the  carbon  anode  becomes  less  electro  positive 
to  the  extent  of  0*3  volt  on  the  addition  of  6%  sodium  nitrate. 
In  contact  with  a  fused  mixture  of  the  carbonates  of  lithium,  sodium, 
and  potassium,  the  anode  potential  differs  from  that  for  carbon  in 
contact  with  fused  sodium  hydroxide  by  0*8  volt.  These  changes 
indicate  that  the  carbon  electrode  behaves  as  a  gas  electrode. 

The  behaviour  of  different  passive  metals,  such  as  iron,  cobalt, 
nickel,  platinum,  gold,  silver,  and  copper,  as  well  as  that  of  constantan 
and  the  oxide  Fe304,  is  exactly  the  same  according  to  electrode  potential 
measurements.  It  follows  from  this  observation  that  the  measured 
cathode  potential  is  that  of  air  in  contact  with  fused  sodium 
hydroxide. 

Sodium  nitrate,  chlorate  and  perchlorate,  potassium  permanganate, 
selenium,  and  tellurium  were  found  to  act  as  depolarisers  for  the  carbon 
anode.  Platinum  and  silver  are  less  readily  polarised  than  iron  and 
nickel,  and  the  tendency  towards  cathodic  polarisation  is  diminished  by 
the  addition  of  sodium  peroxide.  The  E.M.F.  of  the  cell  C  j  fused 
NaOH  |  Fe  increases  with  risiug  temperature  to  a  maximum  of  0*9 
volt,  and  then  diminishes  when  the  electrolyte  begins  to  boil. 

Cells  of  the  type  C  J  fused  B2Os  |  Pt  were  also  examined  at  high 
temperatures,  oxygen  compounds  of  iron,  cobalt,  nickel,  copper,  and 
silver  being  added  to  the  fused  electrolyte.  Such  cells  at  high 
temperatures  have  an  E.M.F.  which  in  some  cases  exceeds  1  volt. 

H.  M.  D. 

A  Generalisation  of  van’t  Hoff’s  Formula.  Edouard  Herzen 
(Bull.  Soc.  chim.  Belg.,  1912,  26,  15 — 18). — From  a  consideration  of 
the  equilibrium  between  two  electrolytes  having  an  ion  in  common, 
and  the  solution  saturated  with  respect  to  both,  the  author  deduces  an 
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expression  from  which  the  ionisation  of  each  electrolyte  in  the  common 
solution  may  be  calculated.  The  data  required  are  the  concentration 
and  degree  of  ionisation  of  each  electrolyte  in  its  own  saturated 
solution,  and  the  concentration  of  both  in  the  common  solution. 

H.  M.  D. 

Conductivity  and  Photoelectric  Hysteresis  of  Isomorphous 
Mixtures  of  Sulphur  and  Selenium  and  of  Selenium  and 
Tellurium.  Lavoro  Amaduzzi  and  Maurizio  Padoa  ( Nuovo  (Jim., 
1912,  [vi],  3,  i,  66 — 70). — Isomorphous  mixtures  of  sulphur  and 
selenium  containing  respectively  88 '99  and  95 '884  atomic  %  Se  show 
photoelectric  sensibilities,  expressed  as  the  ratio  of  the  conductivities 
in  darkness  and  under  illumination,  of  1‘20  and  3*6.  The  second 
mixture  shows  considerable  sensitiveness  to  variations  of  strong  light, 
whilst  the  first  hardly  responds  to  such  variations.  Hysteresis  is 
observed  of  different  character  in  the  two  mixtures. 

Isomorphous  mixtures  of  selenium  and  tellurium,  from  0‘887  to 
10081  atomic  %  Te,  give  a  curve  of  sensibility  which  falls,  rapidly  at 
first  and  then  slowly,  with  increasing  tellurium  content. 

Mixtures  of  sulphur  and  tellurium  are  devoid  of  photoelectric 
properties.  C.  H.  D. 

The  Hallwachs  Effect  and  Phototropy.  Lavoro  Amaduzzi 
and  Maurizio  Padoa  ( Nuovo  Gim.,  1912,  [vi],  3,  i,  41 — 50). — The 
substance  to  be  examined  is  connected  with  a  negatively  charged 
electroscope,  ultra-violet  light  is  allowed  to  fall  on  it  from  a  mercury 
lamp,  and  the  time  taken  to  discharge  the  electroscope  is  observed. 
In  order  to  examine  the  effect  at  different  temperatures,  the  substance 
is  attached  to  the  surface  of  a  copper  cube,  which  may  be  filled  with 
warm  oil.  The  experiment  is  repeated  with  the  same  substance 
after  it  has  undergone  phototropic  chaDge  of  colour  under  the 
influence  of  sunlight. 

The  examination  of  a  number  of  arylhydrazones  of  various  aldehydes 
shows  that  the  change  of  colour  corresponds  with  a  change  of  photo¬ 
electric  power,  the  latter  being  usually  increased,  but  occasionally 
diminished.  Exposure  to  ultra-violet  rays  changes  the  photoelectric 
power,  even  when  a  change  of  colour  is  not  produced.  Fatigue  is 
observed.  The  photoelectric  power  of  benzaldehydephenylhydrazone 
varies  greatly  with  the  temperature,  whilst  piperonaldehyde- 
o-tolylosazone  and  anisaldehyde-/3-naphthylosazone  vary  very  little. 

C.  H.  D. 

Thermomagnetic  Properties  of  Elements.  Morris  Owen 
( Proc .  K.  Akad.  W etensch.  Amsterdam,  1911,  14,  637 — 644.  Compare 
Honda,  Abstr.,  1910,  ii,  686). — Further  measurements  have  been 
made  of  the  magnetic  susceptibility  of  the  elements  at  temperatures 
between  that  of  the  room  and  —170°.  The  new  data  indicate  that 
the  connexion  between  the  magnetic  susceptibility  and  the  atomic 
weight  is  more  intricate  than  was  formerly  supposed,  although  a 
general  periodic  relationship  is  still  observable.  The  influence  of 
polymorphism  is  very  pronounced,  and  this  introduces  difficulties  into 
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the  comparison  of  the  susceptibilities  of  certain  elements.  According 
to  the  variation  of  the  susceptibility  with  the  temperature,  the 
elements  fall  into  six  different  groups.  H.  M.  D. 

Researches  on  Magnetism.  IV.  Para-magnetism  at  Very 
Low  Temperatures.  H.  Kamerlingh  Onnes  and  Albert  Perrier 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  674 — 678.  Compare 
Abstr.,  1911,  ii,  694). — It  has  been  found  previously  that  the 
magnetic  susceptibility  of  solid  oxygen  does  not  follow  Curie's  law  at 
liquid  hydrogen  temperatures.  Data  are  now  recorded  which  show 
that  the  susceptibility  decreases  slightly  as  the  temperature  is  lowered 
from  203°  (absolute)  to  13-9°.  The  change  in  the  magnetic  suscepti¬ 
bility  when  oxygen  passes  from  the  solid  to  the  liquid  condition  is 
found  to  be  about  four  times  as  large  as  the  change  indicated  in 
previous  experiments  with  a  different  form  of  apparatus.  The 
discrepancy  between  the  two  results  is  attributed  to  the  magneto¬ 
crystalline  properties  of  solid  oxygen,  and  if  this  is  the  correct 
explanation,  it  is  probable  that  the  new  method  of  determination 
affords  a  more  exact  value  of  the  change  in  susceptibility  at  the 
melting  point. 

Some  experiments  with  ferrous  sulphate  (anhydrous)  show  that  the 
susceptibility  increases  as  the  temperature  falls  from  293°  to  20*3° 
(abs.),  and  then  diminishes  as  the  temperature  falls  from  20-3  to  13‘9°. 
The  susceptibility  has  a  maximum  value  at  a  certain  temperature,  and 
the  behaviour  is  quite  similar  to  that  of  solid  oxygen.  H.  M.  D. 

The  Magnetic  Susceptibility  and  the  Magneton  Number  of 
the  Oxides  and  Sulphides  of  Vanadium.  Edgar  Wedekind  aDd 
C.  Horst  ( Ber .,  1912,  45,  262 — 270). — The  specific  magnetic  suscepti¬ 
bility  (x)  and  the  magneton  number  (n  =  <rmj  1123-5,  where  <rm  is  the 
molecular  saturation:  compare  Abstr.,  1911,  ii,  250,  367,  694)  of  the 
various  compounds  are  as  follows  : 


VO. 

v,o:i. 

O 

;> 

v2og. 

VS. 

v2s3. 

v2s5. 

voci. 

VN. 

50-06 

13-88 

3-73 

0  86 

7-22 

8-95 

12-55 

27T6 

4T3 

1390 

10-92 

4-19 

2-99 

5-86 

10-00 

11-90 

13-18 

3-92 

It  is  noteworthy  that  whilst  the  magnetic  susceptibility  decreases  from 
the  monoxide  to  the  pentoxide,  it  increases  from  the  monosulphide  to 
the  pentasulphide.  The  second  component  may  thus  exert  a  decisive 
influence  on  the  susceptibility  of  simple  compounds  of  paramagnetic 
metals.  The  curve  showing  the  relation  between  the  magnetic 
susceptibility  and  (a)  the  sulphur  content,  is  a  straight  line  on  which 
the  point  for  vanadium  itself  lies ;  (6)  the  oxygen  content,  has  a 
break  corresponding  with  the  position  of  each  oxide. 

The  magneton  numbers  differ  very  little  from  whole  numbers,  and 
increase  or  decrease  with  the  susceptibility,  without  proportionality 
existing  ;  they  are  smaller  than  those  which  have  been  found  for 
chromium,  manganese,  or  iron  salts. 

The  following  special  methods  of  preparation  of  vanadium  monoxide 
and  monosulphide  are  given.  The  monoxide  is  best  prepared  by  heat¬ 
ing  the  solid  oxychloride,  VOC1,  to  a  red  heat  in  a  current  of  pure 
hydrogen  until  the  brown  mass  has  become  quite  black  in  colour,  and 
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no  longer  gives  the  test  for  chlorine ;  the  reaction  takes  twelve  to 
sixteen  hours.  Vanadium  monoxide  forms  a  black,  amorphous  powder, 
D14  5 -758,  Which  dissolves  in  dilute  acids  to  a  blue  solution,  without 
gas  being  evolved.  In  the  compressed  condition,  it  conducts 
electricity. 

The  pure  monosulphide  could  not  be  prepared  by  heating  the 
trisulphide,  V2S3,  in  a  current  of  hydrogen,  even  at  1100 — 1200° 
(compare  Kay,  Trans.,  1880,  37,  728).  Better  results  were  obtained 
by  heating  the  monoxide  to  a  red  heat  in  a  current  of  hydrogen 
sulphide,  although  even  then  the  monosulphide  was  not  quite  pure. 
It  forms  a  dark  brown  powder,  which  is  insoluble  in  alkalis  and  in 
hydrochloric  acid,  but  soluble  in  cold  concentrated  or  in  warm  dilute 
nitric  acid.  T.  S.  P. 

Magnetic  Properties  of  Manganese  and  Nickel  Steels. 
Siegfried  ITilpert  and  Walter  Matiiesius  (Zeitsch.  Elektrochem., 
1912,  18,  54 — 64.  Compare  Abstr.,  1911,  ii,  1057). — The  effect  of 
heating  to  different  temperatures  followed  by  more  or  less  rapid 
cooling  on  the  magnetic  properties  of  the  following  alloys  has  been 
determined:  nickel  steel  containing  12%  nickel;  manganese  steel 
containing  5,  10,  and  20%  of  manganese,  and  manganese-carbon  steel 
containing  10%  of  manganese  and  1  or  2%  of  carbon. 

All  steels  show  a  maximum  of  magnetic  power  when  quenched  from 
about  450°.  Steels  quenched  from  1200°  are  more  magnetic  than 
those  quenched  from  900°,  or  slowly  cooled  from  750°.  The  manganese- 
carbon  steels  are  practically  non-magnetic  when  quenched  from  900°. 
Prom  the  behaviour  of  the  steel  quenched  from  1200°  when  cooled  in 
liquid  air,  the  conclusion  is  drawn  that  it  contains  several  magnetic 
constituents. 

With  steels  containing  5%  of  manganese,  or  12%  of  nickel,  the 
coercive  power  diminishes  as  the  magnetic  power  increases,  whereas 
with  10%  of  manganese  the  coercive  power  and  magnetic  power 
increase  concurrently.  A  steel  containing  20%  of  manganese  cannot 
be  made  magnetic  by  thermal  treatment.  From  the  magnetic  behaviour 
of  iron  alloys,  conclusions  can  be  drawn  as  to  their  previous  thermal 
treatment. 

Photomicrographs  of  some  of  the  quenched  steels  are  given. 

G.  S. 

Use  of  the  Magnetic  Field  in  Determining  Constitution. 
XII.  Paul  Pascal  {Bull.  Soc.  chim.,  1912,  [iv],  11,  111— 121).— A 
further  selection  of  compounds  showing  anomalous  magnetic  suscepti¬ 
bility  is  dealt  with  (compare  Abstr.,  1911,  ii,  850,  1058). 

Whilst  the  -CO-  group  in  ketones  and  aldehydes  is  associated  with 
reducing  power  in  these  substances,  this  property  is  less  marked  in 
acids,  amides,  etc.,  probably  because  the  residual  affinities  of  the 
group  are  saturated  in  these  cases.  In  harmony  with  this  view,  it  is 
found  that  whilst  in  the  aldehydes  and  ketones  the  influence  of  the 
-CO-  group  on  the  magnetic  susceptibility  is  +  66  x  10"7,  it  falls  to 
+  13  x  10" 7  for  acids  and  esters,  to  +32  x  10~7  for  monoamides, 
and  to  +26  x  10" 7  for  diamides  and  imides.  In  carbamide  the 
influence  disappears  entirely.  In  the  acid  chlorides,  on  the  con- 
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trary,  the  effect  of  the  -CO-  group  is  normal,  probably  because  the 
supplementary  valencies  of  chlorine  do  not  affect  oxygen,  since  these 
two  elements  do  not  easily  combine. 

Among  halogen  compounds  the  magnetic  susceptibility  is  not 
abnormal  so  long  as  the  group  containing  the  halogen  is  not  so  situated 
that  the  halogen  can  easily  be  eliminated  as  hydracid,  but  where  this 
latter  condition  enters,  the  magnetic  susceptibility  shows  a  decrease ; 
thus  for  methyl  chloride  SM  is  333  in  place  of  363*5  calc.  For  alkyl 
chlorides  the  depreciation  is  about  31*5  x  10-7,  and  for  alkyl  bromides 
or  iodides  about  42*5  x  10-7,  the  difference  corresponding  with  the 
greater  ease  with  which  the  bromides  and  iodides  lose  their  halogen 
atoms  as  hydracids,  as  compared  with  the  chlorides.  These  deprecia¬ 
tions  in  value,  it  is  assumed,  are  due  to  deformation  of  the  molecule 
in  the  direction  of  an  ethylene  linking,  and  it  is  argued  that  the 
amount  of  the  depreciation  may  be  taken  as  a  measure  of  the  tendency 
of  the  alkyl  haloid  to  become  an  ethylene  derivative,  and  by  taking 
account  of  all  possible  linkings  in  the  substance  in  this  way,  it  is 
shown  that  the  depreciation  can  be  calculated  fairly  approximately, 
and  a  number  of  examples  are  given.  T.  A.  H. 

New  Thermodynamic  Theories  (Nernst’s  Heat  Theorem  and 
Quanta-Hypothesis).  Max  Planck  (Ber.,  1912,  45,  5 — 23). — A 
lecture  delivered  before  the  German  Chemical  Society.  T.  S.  P. 

A  Simple  Relation  between  the  Expansion  Coefficient  of 
Liquids  and  Temperature.  Marcel  Oswald  (Compt.  rend.,  1912, 
154,  61 — 63). — The  author  develops  the  expression  a  =  1/(2 Tc-T), 
where  a  is  the  coefficient  of  expansion  of  a  liquid  at  absolute 
temperature,  2\  the  absolute  critical  temperature  being  Tc.  This  is 
similar  to  an  equation  given  by  Thorpe  and  Rucker  (Trans.,  1884,  45, 
135).  On  applying  it  in  the  generalised  form,  a=l/(A Tc  —  T),  to  15 
simple  organic  and  inorganic  liquids,  satisfactorily  constant  values  for 
A  were  obtained,  the  mean  being  1*967.  Liquids  containing 
polymerised  molecules  show  some  departure  from  the  rule.  The 
anomalous  case  of  water  is  discussed  ;  at  100°  the  calculated  value  for 
Tc  is  322*5°.  The  formula  may  be  useful  in  calculating  approximate 
values  for  critical  temperatures.  W.  O.  W. 

The  Measurement  of  Very  Small  Gas  Pressures.  Clarence 
F.  Hale  {Trans.  Amer.  Electrochem.  Soc.,  1911,  20,  243 — 258). — The 
low  pressure  manometer  devised  by  Pirani  (Ber.  deut.  physikal.  Ges., 
1906,  8,  686)  depends  on  the  fact  that  at  low  pressures  the  thermal 
conductivity  of  a  gas  is  a  function  of  its  pressure.  The  sensitiveness 
has  been  greatly  increased  by  the  following  improved  construction.  A 
platinum  wire,  0*028  mm.  in  diameter  and  450  mm.  loog,  is  looped  and 
attached  to  glass  supports  sealed  into  a  glass  bulb,  provided  with  a 
side-arm  for  connexion  with  the  system  of  which  the  pressure  is  to  be 
examined.  The  compensator  is  identical  in  form,  but  without  the 
side-arm.  Both  bulbs  are  immersed  in  a  bath  at  constant  temperature. 
The  manometer  and  compensator  form  two  arms  of  a  Wheatstone 
bridge,  and  the  current  from  five  cells  is  regulated  so  as  to  be  0*00925 
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ampere,  which  keeps  the  platinum  wires  at  about  125°  at  the  lowest 
pressures.  The  manometer  is  calibrated  against  a  McLeod  gauge,  with 
the  same  gas  as  that  for  which  it  is  to  be  used.  Trustworthy 
measurements  are  given  down  to  0 ’00001  mm.  of  mercury. 

C.  H.  D. 

Elastic  Force  of  Saturated  Vapours.  F.  Ollive  ( Compt .  rend., 
1912,  154,  188 — 190). — When  the  temperature  of  a  vapour  is  raised 
by  increments  in  arithmetic  progression,  the  elastic  force  of  the  vapour 
should  rise  in  geometrical  progression.  The  correctness  of  this  con¬ 
clusion  is  shown  by  applying  it  to  the  case  of  water  vapour  at  tem¬ 
peratures  between  0°  and  100°,  employing  the  formula  A  =  aqn~1, 
where  a  and  q  are  constants,  and  A  represents  the  successive  incre¬ 
ments  in  pressure.  Between  0  and  40°,  a  =  0*32  mm.,  q  =0’36/0’34  ; 
between  40  and  50°,  a  —  3  2  mm.,  q  =  3‘3/3‘2  ;  at  50 — 70°,  a  —  4*6  mm., 
<7  =  4’8/4’6;  at  70 — 100°,  a—  10’5  mm.,  q  =  1’033.  For  other  liquids, 
a  and  q  vary  to  a  less  extent  with  temperature.  W.  O.  W. 

Thermal  Conduction  and  Convection  in  Gases  at  Extremely 
High  Temperatures.  Irving  Langmuir  {Trans.  Amur.  Ehctrochem. 
Soc.,  1911,  20,  225 — 242). — Former  experiments  with  a  Nernst 
filament  (Abstr.,  1906,  ii,  848)  led  to  some  unexpected  conclusions  as 
to  conduction  and  convection  in  the  neighbourhood  of  the  filament, 
these  properties  increasing  very  rapidly  at  high  temperatures.  The 
range  of  temperature  over  which  the  Nernst  filament  can  be  used  is 
very  limited,  and  experiments  have  now  been  made  with  ductile 
tungsten  wires  in  hydrogen.  The  energy  required  to  heat  the  wire  to 
auy  given  temperature  is  nearly  independent  of  the  size  of  the  vessel 
containing  the  hydrogen.  The  fraction  of  the  current  carried  by  the 
hot  gas  near  the  wire  is  inappreciable,  even  at  the  highest  tempera¬ 
tures,  when  the  wire  is  straight,  but  becomes  considerable  at  2900° 
(abs.)  when  loops  are  used.  The  loss  of  energy  at  first  increases  pro¬ 
portionally  to  a  power  of  the  temperature  between  1  and  2,  but  then 
much  more  rapidly,  and  at  3400°  (abs.)  is  increasing  with  the  tenth 
power  of  the  temperature.  In  a  vacuum,  the  loss  is  proportional  to 
the  4’8  power  of  the  temperature,  and  this  exponent  is  constant  over 
a  wide  range. 

The  melting  point  of  tungsten  is  at  least  3450°  (abs.).  C.  H.  D. 

Thermal  Conductivity  of  Graphite  and  Diamond.  Johannes 
Koenigsberger  ( Ber .  deut.  physikal.  Ges.,  1912,  14,  9). — The  marked 
contrast  between  the  thermal  and  electrical  conductivities  of  graphite 
is  also  found  in  the  case  of  diamond.  The  high  thermal  conductivity 
of  carbon  (and  silicon)  is  supposed  to  be  connected  with  the  rapid 
diminution  of  the  specific  heat  which  is  exhibited  by  these  substances 
when  the  temperature  is  lowered.  H.  M.  D. 

The  Thermal  Conductivity  of  Graphite  and  Copper 
Sulphide  at  Various  Temperatures.  Icole  {Ann.  Chim.  Phys., 
1912,  [viii],  25,  137 — 144). — The  thermal  conductivity  of  graphite 
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has  been  measured  by  placing  a  cylinder,  18  mm.  in  diameter  and 
7 '9  mm.  long,  between  the  ends  of  two  copper  rods,  each  of  the  same 
diameter  and  50  cm,  long,  the  temperature  of  the  copper  being  read 
by  means  of  thermo-couples  in  transverse  holes.  The  conductivity  is 
expressed  by  the  formula  A=  00384  -  9  x  10~5i  +  9-3  x  10~7£2.  The 
conductivity  of  synthetic  copper  sulphide,  determined  in  the  same 
manner,  is  very  nearly  proportional  to  the  temperature,  and  may  be 
expressed  by  the  formula  /i  =  0'00106  +  4-3  x  10-6L  C.  H.  D. 

Specific  Hfeat  of  Gases.  II.  Niels  Bjerrum  ( Zeitsch .  Elektro- 
chem.,  1912,  18,  101 — 104.  Compare  ibid.,  1911,  17,  731). — In  the 
previous  paper  ( loc .  cit.),  formulae  for  the  specific  heats  of  a  number  of 
gases  weie  deduced  on  the  basis  of  the  quanten  theory,  the  constants 
being  calculated  from  the  results  of  Pier’s  determinations  of  specific 
heats  by  the  explosion  method  (compare  Abstr.,  1909,  ii,  789  ;  1910, 
ii,  1031).  A  slight  correction  rendered  necessary  by  loss  of  heat 
during  the  explosion  is  now  applied.  Some  of  the  recalculated 
molecular  heats  at  constant  volume  are  as  follows  :  hydrogen,  5*23  at 
1461°,  5-57  at  1916°,  5-79  at  2368°;  nitrogen,  5‘43  at  1519°,  5'93  at 
2367°;  argon,  theoretical  2  978,  found  2*93;  water  vapour,  8T3 
at  1734°,  8‘52  at  2134°  ;  9*39  at  2375°.  The  corrected  results  are 
compared  with  those  calculated  from  the  formulae  ;  the  agreement  is 
good  throughout.  G.  S. 

Specific  Heat  Measurements  at  Low  Temperatures. 
Alexander  S.  Russell  ( Physikal .  Zeitsch.,  1912,  13,  59 — 64). — The 
results  of  measurements  of  mean  specific  heats  over  the  temperature 
ranges  +  45°  to  0°,  0°  to  —78°,  and  -  78°  to  -  190°  are  recorded.  The 
calorimeter  described  by  Nernst  and  Lindemann  (Abstr.,  1910,  ii,  263) 
was  used,  and  observations  made  with  the  oxides  of  copper,  lead, 
magnesium,  mercury,  iron,  chromium,  aluminium,  arsenic,  scandium, 
cerium,  manganese,  thorium,  tungsten  and  uranium,  the  sulphides  of 
mercury,  copper,  cadmium  and  antimony,  the  chlorides  of  sodium, 
potassium  and  thallium,  and  also  with  metallic  thallium,  amorphous 
and  crystalline  quartz,  and  silicon  carbide. 

In  general,  the  data  show  that  the  molecular  heats  at  low  tempera¬ 
tures  diverge  considerably  from  the  values  calculated  by  adding 
together  the  atomic  heats  of  the  component  elements.  By  reference 
to  the  Nernst-Lindemann  formula  for  the  molecular  heat,  this  means 
that  the  characteristic  vibration  frequencies  of  the  elements  in  their 
compounds  are  different  from  the  frequencies  of  the  free  elements. 
In  the  case  of  metals,  such  as  lead,  tungsten,  and  mercury,  which  have 
low  vibration  frequencies,  the  differences  are  comparatively  small,  and 
for  these  metals  the  observed  molecular  heats  of  the  oxides  and 
sulphides  are  in  fairly  close  agreement  with  the  requirements  of  the 
additive  law.  The  behaviour  of  oxygen  at  low  temperatures  does  not 
depend  to  any  appreciable  extent  on  the  metal  with  which  it  is 
combined.  H.  M.  D. 

Molecular  Heat  of  Hydrogen  at  Low  Temperatures. 
Arnold  Eucken  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin,  1912, 
141 — 151). — A  form  of  apparatus  is  described  for  the  determination 
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of  the  specific  heat  of  compressed  gases  at  constant  volume  and  at  any 
desired  temperature.  With  this,  measurements  have  been  made  of  the 
specific  heat  of  hydrogen  at  temperatures  between  35°  and  273° 
(absolute).  The  data  thus  obtained,  when  reduced  to  the  ideal  gas 
condition,  show  that  the  molecular  heat  falls  from  4‘84  at  273°  to 
about  3*0  at  60°  (abs.).  Below  60°,  the  molecular  heat  remains 
constant.  The  observed  temperature  variation  of  the  molecular  heat  at 
constant  volume  can  only  be  accounted  for  qualitatively  on  the  basis 
of  existing  theories,  and  the  additional  hypotheses  necessary  for  its 
interpretation  are  discussed.  H.  M.  D. 

A  General  Law  of  Dissolution.  Emile  Baud  (Compt.  rend.,  1912, 
154,  198 — 201.  Compare  Abstr.,  1910,  ii,  268 — 689). — The  equation 
At  =  K\ogxTr  deduced  to  express  the  depression  of  the  freezing  point 
of  binary  mixtures,  where  x  is  the  concentration  of  a  component  A  in 
a  mixture  depositing  pure  A,  at  an  absolute  temperature,  Tv  does  not 
hold  for  incompletely  miscible  liquids  In  such  cases  the  more  general 
equation  T.2=  Tv(l  —  q/Q)/(l  +  k\ogx),  deduced  from  Clapeyron’s 
equation,  is  applicable.  '1\  represents  the  freezing  point  of  the  solvent, 
and  k  the  ratio  RT^jEQ,  q  being  the  heat  of  dilution,  that  is,  the  heat 
developed  by  the  addition  of  one  molecule  of  A  to  a  large  quantity  of 
solvent.  This  expression  has  been  tested  experimentally  in  the  case  of 
mixtures  of  acetic  acid  with  benzene  or  ethylene  dibromide  with 
satisfactory  results.  W.  O.  W. 

Fused  Salts  as  Solvents.  I.  Cryoscopic  Investigations.  II. 
Solubility  Determinations.  Otto  Sackur  ( Zeitsch .  physikal  Chern., 
1912,  78,  550 — 563,  564 — 572). — I.  As  solvents,  the  chlorides  of 
sodium,  potassium,  calcium,  strontium  and  barium,  and  sodium  sulphate 
were  used,  and  as  solutes  a  number  of  alkali  and  alkaline-earth  salts. 
The  investigation  shows  that,  as  a  rule,  the  laws  of  dilute  solutions  are 
approximately  valid  up  to  concentrations  of  1  mol.  per  litre.  Dissolved 
salts,  which  have  an  ion  in  common  with  the  solvent,  have  either  the 
normal  molecular  weight  or  show  a  slight  dissociation,  independent 
of  the  concentration.  This  result  is  probably  to  be  explained  by 
considerable  ionisation  of  the  solvent  itself.  Salts  which  have  no  ion  in 
common  with  the  solvent  produce  Dearly  double  or  nearly  three  times  the 
normal  depression,  according  as  they  are  binary  or  ternary  electrolytes. 

A  number  of  binary  mixtures  of  salts  form  solid  solutions,  and 
therefore  the  laws  of  dilute  solutions  do  not  apply  to  cryoscopic 
measurements  with  such  mixtures.  When,  for  example,  strontium 
carbonate  is  a.ued  to  fused  potassium  or  sodium  carbonate,  the  melting 
point  rises  at  first  with  increasing  concentration  of  the  strontium  salt, 
and  then  gradually  diminishes,  so  that  a  flat  maximum  is  obtained. 
Flat  maxima  are  also  obtained  with  strontium  carbonate  and  barium 
sulphate  in  sodium  sulphate  as  solvent. 

II.  In  the  solubility  determinations,  the  same  fused  salts  were  used 
as  solvents,  and  as  criterion  of  solubility  the  effect  of  the  substance 
added  on  the  meltiDg  point  of  the  solvent  was  used.  It  was  found 
that  all  those  substances  which  can  readily  dissociate  into  two  or  more 
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stable  ions  are  readily  soluble,  whereas  those  substances  which  do  not 
readily  ionise  (for  example,  the  alnminates  and  ferrites  of  the  alkalis, 
the  oxides  of  the  alkaline  earths  and  heavy  metals,  and  the  sulphides  of 
the  heavy  metals)  are  practically  insoluble.  The  only  exception  to 
these  rules  are  the  oxides  of  the  alkaline  earths,  which  are  readily 
soluble  in  fused  chlorides  with  a  common  ion  ;  for  example,  calcium 
oxide  is  readily  soluble  in  fused  calcium  chloride.  G.  S. 

Cryoscopy  in  the  Fused  Pentahydrate  of  Sodium  Thio¬ 
sulphate.  Ch.  Leenhardt  and  A.  Boutaric  ( Com.pt .  rend.,  1912, 
154,  113 — 114.  Compare  Abstr.,  1911,  ii.  1061). — The  latent  heat  of 
fusion  of  the  salt  Na2S203,5H20  at  the  melting  point  48,5°  is  found  to 
be  47'9°  as  the  mean  of  three  concordant  determinations.  Employing 
van’t  Hoff’s  formula  this  gives  K  42 ‘8  as  the  molecular  lowering  of 
the  freezing  point,  a  number  which  agrees  well  with  that  found  by 
dissolving  carbamide  in  the  fused  salt. 

Trentinaglia’s  values  (Wien  Ber.,  1876,  72,  669)  are  considered  to 
be  untrustworthy  owing  to  the  possibility  of  his  salt  containing  water. 
To  avoid  this,  it  is  necessary  to  dry  the  pentahydrate  in  presence  of 
the  dihydrate.  W.  O.  W. 

Improvements  in  the  Ebullioscopic  Method.  Ernst  Beckmann 
[with  Walter  Weber]  (Zeitsch.  physikal.  Ghem.,  1912,  78,  725 — 740. 
Compare  Abstr.,  1908,  ii,  663). — The  irregularities  in  ebullioscopic 
measurements,  which  are  especially  pronounced  when  the  solution 
froths,  are  not  got  rid  of  by  using  wire  of  other  metals  instead  of 
platinum  for  internal  electric  heating ;  of  the  different  metals  used 
only  gold  gave  rather  better  results  than  platinum.  The  introduction 
of  a  stream  of  a  permanent  gas,  such  as  hydrogen,  air,  or  carbon 
dioxide,  is  also  not  satisfactory,  as  among  other  drawbacks  the  end  of  the 
tube  through  which  the  gas  enters  tends  to  get  choked  up  by  the  entry 
of  solution  and  evaporation  of  part  of  the  solvent.  The  usual  device 
of  introducing  filling  material  gives  the  best  results. 

A  considerable  improvement  is  obtained  by  so  modifiying  the 
apparatus  that  part  of  the  solvent  (containing  traces  of  volatile 
substances,  especially  moisture)  can  be  distilled  off,  a  current  of  dry 
air  being  introduced  at  the  same  time  to  prevent  the  condensation  of 
moisture  in  the  upper  part  of  the  apparatus.  The  fraction  passes  off 
through  the  side-tube  used  for  introducing  the  solid ;  for  this  purpose 
the  usual  stopper  is  replaced  for  the  time  by  another  connected  with  a 
long  bent  tube  as  condenser. 

The  use  of  an  aneroid  barometer  has  been  recommended  to  correct 
for  variations  in  atmospheric  pressure  during  an  observation,  but  it  is 
shown  that  a  control  boiling-point  apparatus  gives  much  better  results 

G.  S. 

Fractional  Distillation  with  Steam.  A.  Golodetz  (Zeitsch. 
physikal.  Ghem.,  1912,  78,  641 — 656). — It  is  shown  that  a  mixture  of 
low-boiling  liquids  insoluble  in  water  can  be  more  effectively  separated 
by  distilling  with  steam  than  by  ordinary  fractional  distillation  under 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  235 


the  same  conditions.  The  advantages  of  steam  distillation  are  much 
less  for  the  separation  of  high-boiling  liquids.  Young’s  law,  according 
to  which  the  amount  of  the  mixture  which  distils  up  to  the  middle  of 
of  the  temperature-interval  between  the  boiling  points  of  the  two 
components  is  approximately  equal  to  the  amount  of  the  more  volatile 
component,  is  confirmed.  In  the  course  of  the  experiments,  binary 
mixtures  of  beDzene  and  toluene,  of  amyl  formate  and  acetate,  of  mono- 
and  di-ethylaniline  were  fractionated,  and  several  types  of  fractionating 
column  were  used.  G.  S. 

Heats  of  Formation  of  Certain  Silicates.  D.  Tschernobebff 
and  L.  Wologdine  ( Compt .  rend.,  1912,  154,  206 — 208.  Compare 
Abstr.,  1905,  ii,  678). — Mixtures  of  calcium  carbonate  with  silica  or 
kaolin,  or  with  silica  and  alumina  were  heated  with  a  definite  amount 
of  carbon  in  the  Mahler  bomb  calorimeter.  From  the  heats  of 
reaction  thus  determined,  the  following  values  for  the  heats  of 
combination  were  calculated,  the  numbers  being  in  Calories: 
CaO  +  Si02,  17-4;  2Ca0  +  Si02,  28-7;  3CaO  +  2Si02,Al203,  +  50*2  ; 
3CaO  +  2Si02  +  A1203,  38*2  ;  Si02  +  A1203,  -  12-0.  The  heat  of 

formation  of  anhydrous  kaolin,  Al203,2Si02,  is  therefore  negative. 
These  results  are  not  in  harmony  with  those  previously  published. 

W.  O.  W. 

Heat  of  Combustion  and  Heat  of  Transformation  of  the 
Cinnamic  Acids.  W.  A.  Roth  ( Zeitsch .  Mektrochem 1912,  18, 
99 — 100). — The  heat  of  transformation  of  aZZocinnamic  acid  to 
cinnamic  slightly  exceeds  6000  cal.  per  mol. ;  the  heat  development 
accompanying  the  change  of  the  aZZocinnamic  acid  melting  at 
42°  to  that  melting  at  58°  is  about  100  cal.  The  heat  of  com¬ 
bustion  of  cinnamic  acid  at  constant  volume  is  7025  cal.  per  gram. 

G.  S. 

Method  of  Measuring  Absolute  Viscosity.  Harold  P. 
Gurney  ( J .  Amer.  Chem.  Soc.,  1912,  34,  24 — 28). — Apparatus  is 
described  for  the  determination  of  absolute  viscosity.  The  method  is 
simple,  rapid,  and  extremely  accurate,  requires  only  a  very  small 
quantity  of  the  liquid,  and  enables  opaque  liquids  to  be  tested. 

Into  the  neck  of  a  small  flask  are  fitted  three  glass  tubes,  one 
connected  by  a  stopcock  to  the  vacuum  pump,  the  second  by  rubber 
tubing  to  a  vertical  glass  tube  of  capillary  bore,  whilst  the  third  carries 
a  stopcock  opening  to  the  air.  The  capillary  tube  has  three  rings 
etched  round  it  at  different  heights,  and  its  lower  end  dips  into  a  small 
cup  with  vertical  walls  which  contains  the  liquid.  If  determinations 
are  to  be  made  at  other  temperatures  than  that  of  the  air,  the  tube 
must  be  jacketed. 

In  carrying  out  an  experiment,  the  liquid  is  poured  into  the  cup 
until  it  rises  just  within  the  capillary  tube  up  to  the  lowest  ring.  It 
is  then  sucked  up  the  tube  by  means  of  the  pump  until  it  is  above  the 
level  of  the  highest  ring.  The  stopcock  connecting  the  apparatus  with 
the  pump  is  then  closed,  and  that  opened  which  is  in  communication 
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with  the  atmosphere,  so  that  the  air  above  the  liquid  in  the  tube  is 
under  atmospheric  pressure.  The  liquid  in  the  capillary  descends  with 
but  slightly  diminishing  velocity,  and  the  time  taken  by  it  to  pass 
from  the  highest  ring  to  that  next  below  it  is  observed  with  a 
stop-watch. 

A  mathematical  discussion  is  given  leading  to  the  development  of  a 
formula  for  calculating  the  results.  E.  G. 

Viscosity  of  Solutions  of  the  Metal  Ammonia  Salts.  Arthur 
A.  Blanchard  and  Harold  B.  Pushee  (/.  Amer.  Chem.  Soc.,  1912, 
34,  28 — 32). — Blanchard  (Abstr.,  1904,  ii,  8051  has  shown  that  when 
ammonia  is  added  to  solutions  of  salts  of  copper,  silver,  and  zinc,  a 
phenomenon  similar  to  negative  viscosity  is  produced.  This  was 
explained  on  the  assumption  that  the  ions  combine  with  a  certain 
number  of  molecules  of  the  solvent. 

Determinations  have  now  been  made  of  the  viscosities  of  solutions 
obtained  by  adding  successive  quantities  of  ammonia  to  solutions  of 
ammonium  chloride,  calcium  chloride,  and  lithium  sulphate  at  25°,  and 
to  solutions  of  lithium  chloride  at  1°.  The  results  show  that,  in  these 
cases,  instead  of  a  negative  viscosity,  a  slight  increase  in  the  viscosity 
occurs.  It  is  evident,  therefore,  that  such  unstable  complexes  as  are 
formed  between  ammonia  and  salts  of  lithium,  ammonium,  and  calcium 
are  somewhat  more  viscous,  and  hence  either  larger  or  less  symmetrical, 
than  the  ordinary  complexes  of  the  same  salts  with  water  in  simple 
aqueous  solutions.  E.  G. 

Adsorption.  III.  Gerhard  0.  Schmidt  (Zeitsch.  physical.  Chem., 
1912,  78,  667 — 681). — The  adsorption  formula  [(a  -  #)£]/«  = 
KxeA{,s~x)a  ( x  representing  amount  adsorbed,  a  the  amount  of  solute 
originally  present,  v  the  volume,  S  the  maximum  amount  adsorbed,  and 
A  and  K  constants)  already  deduced  by  the  author  (compare  Abstr., 
1911,  ii,  969)  is  shown  to  represent  with  great  accuracy  the  results  of 
Titoff  (Abstr.,  1910,  ii,  1041)  on  the  adsorption  of  gases  by  charcoal, 
and  with  fair  accuracy  the  corresponding  measurements  of  Homfray, 
(Abstr.,  1910,  ii,  771,  1041).  Neither  of  these  observers  determined 
the  maximum  adsorption,  and  the  author  has  estimated  it  by  extra¬ 
polation. 

The  simpler  adsorption  formula  recently  suggested  by  Arrhenius 
(this  vol.,  ii,  139)  does  not  represent  satisfactory  the  author’s  results 
on  the  adsorption  of  acetic  acid  from  aqueous  solution  by  charcoal, 
whereas  they  are  represented  with  great  accuracy  by  the  above 
formula  ( loc .  cit.).  G.  S. 

Adsorption  in  Solutions.  III.  Relations  between  the 
Adsorbability  and  other  Properties.  Georg  von  Georgievics 
( Monatsh ,  1912,  33,  45 — 62.  Compare  Abstr.,  1911,  i,  537  ;  ii,  1070). 
— The  distribution  of  nitric,  hydrobromic,  propionic,  and  butyric  acids 
between  water  and  wool  has  been  examined,  and  it  is  shown  that  the 
data  are  in  agreement  with  the  exponential  adsorption  formula.  The 
adsorbability  of  different  acids  appears  to  have  no  connexion  with  the 
degree  of  ionisation,  although  in  general  the  strong  acids  are  more 
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readily  adsorbed  than  the  weak  acids.  Experiments  with  hydrochloric 
and  sulphuric  acids  indicate  that  the  adsorption  of  these  is  not 
influenced  to  an  appreciable  extent  by  the  addition  of  small  quantities 
of  the  corresponding  sodium  salts,  although  larger  quantities  give  rise 
to  increased  adsorption. 

The  influence  of  other  factors  on  the  adsorption  is  discussed,  and  it 
is  shown  that  in  certain  groups  of  acids  the  adsorbability  appears  to 
be  connected  with  the  surface  tension,  the  compressibility,  and  the 
viscosity  of  the  solutions.  H.  M.  D. 

Adsorption.  IV.  Thermodynamics  of  Irreversible  Processes 
and  Chemical  Hysteresis.  Adam  W.  Rakowski  (J.  Buss.  Phys. 
Chem.  Soc.,  1911,  43,  1762 — 1784.  Compare  Abstr.,  1911,  ii, 
470,  471). — This  is  a  mathematical  paper,  the  principal  conclusions 
drawn  by  the  author  being  as  follows : 

If,  in  Duhem’s  theory  of  chemical  hysteresis  (Abstr.,  1900,  ii,  338), 
the  variable  x  is  rejected  and  the  hysteresis  attributed  to  the  specific 
volume  and  degree  of  hydration  of  the  colloid,  a  fundamental  equation 
is  deduced  completely  analogous  to  Duhem’s  equation,  the  difference 
lying  merely  in  the  physical  significance  of  the  constants.  The  formula 
derived  by  Duhem  to  express  the  influence  of  variation  of  the  pressure 
on  the  velocity  of  hydration  and  dehydration  of  colloids  corresponds 
with  all  the  phenomena  observed  experimentally.  Duhem’s  theory 
explains  satisfactorily  the  various  phenomena  of  chemical  hysteresis. 

The  isothermal  equation  of  the  natural  state  of  an  aqueous  colloid 
represents  a  sine  curve.  Gels  possess  a  complex  isotherm,  representing 
the  sum  of  the  sine  curves  characterising  the  two  “  solutions  ”  which 
constitute  the  gel ;  physical  explanations  can  be  given  of  all  the 
constants  in  the  equation  of  such  a  complex  sine  curve.  T.  H.  P. 

A  Method  of  Investigating  the  Transpiration  of  Gases 
Through  Tubes.  Joseph  H.  T.  Roberts  [Phil.  Mag.,  1912,  [vi], 
23,  250 — 255). — A  method  is  described  of  obtaining  the  viscosity 
coefficients  of  gases  from  comparative  measurements  of  the  rates  of 
transpiration.  The  transpired  gases  are  allowed  to  escape  into  the 
atmosphere  through  short  capillary  tubes,  the  pressure  in  the 
apparatus  being  only  slightly  greater  than  atmospheric.  This  pressure 
is  automatically  kept  constant,  and  the  times  required  for  the  tran¬ 
spiration  of  the  same  volume  of  different  gases  are  measured.  With 
this  apparatus  the  following  viscosity  coefficients  were  determined  : 
air,  0*000180  at  11*75°;  hydrogen,  0*0000864  at  12*25°;  carbon 
dioxide,  0*000145  at  12*6°;  coal-gas,  0*000133  at  12*9°.  H.  M.  D. 

Mechanism  of  the  Semi-permeable  Membrane  and  a  New 
Method  of  Determining  Osmotic  Pressure.  Frederick  T.  Trouton 
( Proc .  Roy.  Soc.,  1912,  A,  86,  149 — 154). — A  method  of  measuring  the 
osmotic  pressure  of  an  aqueous  solution  is  described,  which  consists  in 
determining  the  pressure  to  which  a  suitable  liquid  must  be  subjected 
when  in  contact  with  the  solution,  in  order  that  the  liquid  may  take 
up  as  much  water  from  the  solution  as  it  takes  up  from  pure  water  at 
atmospheric  pressure. 
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From  experiments  in  which  the  amount  of  water  taken  up  by 
100  grams  of  ethyl  ether  from  a  solution  containing  600  grams  of 
sucrose  per  litre  was  determined,  it  has  been  found  that  this  increases 
in  a  continuous  manner  from  0'939  gram  at  atmospheric  pressure  to 
1T43  gram  at  a  pressure  of  IIQ'5  atmospheres.  From  the  curve 
representing  the  variation  of  the  amount  of  water  taken  up  by  the 
ether  with  the  pressure,  it  is  found  that  the  water  taken  up  from  the 
solution  at  a  pressure  of  79  atmospheres  is  equal  to  that  taken  up  from 
pure  water  at  a  pressure  of  1  atmosphere  (L0545  gram  per  100  grams 
of  ether).  This  value  of  the  osmotic  pressure  is  in  good  agreement 
with  that  interpolated  from  the  results  of  measurements  with  a  copper 
ferrocyanide  membrane  by  Lord  Berkeley  and  Hartley  (81  atmospheres). 

H.  M.  D. 

Theory  of  Dissolutions  Compared  with  Experience  (Case 
of  Nitrogen  Peroxide).  Albert  Colson  ( Gompt .  rend.,  1912,  154, 
276 — 279.  Compare  Abstr.,  1911,  ii,  710,  1066 — 1071).— Polemical 
against  Urbain  and  others  (Abstr.,  1911,  ii,  861).  If  the  dissolved 
particle  is  in  the  same  condition  as  the  gaseous  particle,  the  gas 
equation  %m\ogC  =  K  should  bold  for  the  same  substance  whether 
in  solution  or  in  the  gaseous  state.  Cundall  has  shown  for  the 
equilibrium  N204  2NOs  in  chloroform  solution  that  the  expression 
does  not  give  a  constant  value  for  K.  By  measuring  the  partial 
pressures  of  the  two  gases  in  equilibrium  it  has  now  been  found 
that  the  equation  does  not  hold  for  the  gaseous  phase. 

W.  O.  W. 

Theory  of  Solubility.  Dan  Tyree  (J.  Physical  Chem.,  1912,  98, 
69 — 85.  Compare  Trans.,  1911,  98,  871). — The  formation  of  a  solu¬ 
tion  is  due  to  (1),  molecular  attraction  of  the  solvent  for  solute,  and 
(2)  mechanical  diffusion  of  the  solute  molecules  away  from  the  parent 
solute  by  reason  of  their  kinetic  motion.  Except  with  gases  and 
easily  volatile  liquids,  the  factor  (2)  is  negligible.  The  intensity  of 
the  molecular  attraction  (1)  depends  on  the  nature  of  the  solvent  and 
the  temperature.  That  is  to  say,  the  solubility  S  =  cf>(C,P).  In  the 
case  of  liquids  above  their  critical  temperature,  when  T  is  maintained 
constant  and  G  is  altered  by  altering  the  external  pressure,  the 
solubility  is  proportional  to  the  concentration  (£7)  of  the  solvent. 
Below  the  critical  point,  G  depends  on  the  pressure,  the  temperature, 
and  the  presence  or  absence  of  neutral  molecules  and  of  solute  molecules. 

The  ordinary  solubility  curve  is  without  theoretical  value,  since 
it  refers  to  an  arbitrary  pressure  (1  atmosphere),  and  a  continuously 
varying  solvent  concentration.  When  both  solvent  and  solute  are 
normal,  that  is,  free  from  the  disturbing  influences  of  dissociation, 
association,  and  solvate  formation,  the  conditions  at  saturation  can  be 
deduced. 

If  the  attraction  between  two  solute  molecules  varies  inversely  as 
some  power  of  the  distance  between  them,  the  total  force  holding  a 
molecule  of  solute  to  its  parent  crystal  is  Kjvn,  where  A  is  a  constant 
and  v  the  specific  volume  of  the  solute.  The  forces  tending  to  draw  a 
solute  molecule  into  solution  are  (1)  the  attraction  of  the  solvent 
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( =  KJV71),  and  (2)  the  attraction  of  the  solute  molecules  already 
dissolved  (  =  iT2 Nn/Vn),  where  Kv  K 2  are  constants,  and  V  the  total 
volume  of  a  solution  containing  a  constant  weight  of  solvent  plus  N 
molecules  of  solute.  At  saturation  Kjvn  —  K^V71  +  K2NnjVn.  Now 
N  —  SjM,  where  S  is  the  solubility  and  M  the  molecular  weight  of 
the  solvent.  It  follows  that  Sn  =  a{Vjv)n  —  b,  where  a,  b ,  and  n  are 
constants.  This  equation  cannot  be  tested  experimentally,  since  n  is 
unknown,  but  it  is  evidently  in  qualitative  agreement  with  the  general 
phenomena  attending  the  dissolution  of  normal  substances,  whether 
gaseous,  liquid  or  solid,  in  normal  solvents. 

The  author  works  out  the  conditions  for  complete  miscibility  of 
pairs  of  normal  liquids.  In  practice  all  normal  liquids  are  miscible 
in  all  proportions,  that  is,  the  solubility  is  infinite.  It  follows 
that  normal  solids  become  infinitely  soluble  at  their  melting  points. 
The  “  molecular  solvent  power  ”  of  a  solvent  is  the  amount  of  solute 
dissolved  at  a  given  temperature  when  unit  volume  contains  1  gram- 
molecule  of  solvent.  The  molecular  solvent  powers  of  chloroform, 
toluene,  benzene,  and  hexane  for  naphthalene  are  deduced. 

R.  J.  0. 

Miscibility  of  Liquids.  J.  P.  Kuenen  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam,  1911,  14,  644 — 649). — The  influence  of  temperature  on 
the  miscibility  of  w-butane  with  methyl  alcohol  has  been  found  to 
vary  in  a  marked  manner  with  the  method  of  preparation  of  the 
hydrocarbon.  For  butane  obtained  by  the  action  of  magnesium  on 
butyl  halides,  the  critical  temperature  and  pressure  were  found  to  be 
150*8°  and  37*5°  atmospheres,  and  this  becomes  completely  miscible 
with  methyl  alcohol  at  17*0°.  When  the  butane  is  prepared  by  the 
action  of  sodium,  dissolved  in  liquid  ammonia,  on  butyl  halides,  its 
critical  temperature  was  found  to  be  148*7°,  and  the  critical  pressure 
about  39  atmospheres.  In  spite  of  the  close  agreement  in  the  critical 
data,  the  second  sample  of  butane  behaved  quite  differently  from  the 
first  in  regard  to  its  miscibility  with  methyl  alcohol.  The  surface  of 
separation  appears  to  vanish  at  about  22°,  but  it  reappears  as  the. 
temperature  rises,  and  the  definite  critical  end-point  is  not  reached 
until  38°.  It  is  supposed  that  the  phenomenon  is  due  to  the  equality 
of  the  refractive  indices  of  the  two  liquids  in  the  neighbourhood  of  22°, 
and  that  the  difference  in  behaviour  of  the  two  samples  of  butane  is 
due  to  the  presence  of  a  very  small  quantity  of  some  impurity  in  the 
butane  prepared  by  the  action  of  sodium. 

The  following  critical  end-points  are  also  recorded  :  methyl  alcohol 
and  isopentane,  10*5°;  methyl  alcohol  and  n-pentane,  19*4°;  ethyl  alcohol 
and  isopentane,  —  30°.  H.  M.  D. 

Neutralisation  Curve  of  Sulphuric  Acid.  Johannes  E. 
Enbxaar  ( Ghem .  Weekblad,  1912,  9,  28 — 31.  Compare  Abstr.,  1911, 
ii,  1U71). — The  author  has  studied  the  step-by-step  neutralisation  of 
sulphuric  acid,  effected  by  addition  of  successive  quantities  of  A/10- 
sodiurn  hydroxide  to  10  c.c.  of  A-sulphuric  acid  and  dilution  of  the 
mixture  to  100  c.c.  at  18°.  For  each  addition  the  values  of  the  total 
E.M.F.,  the  E.M.F.  of  the  gas-electrode,  the  concentration  of  the 
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hydrogen  ions,  and  the  values  of  P £  are  summarised  in  a  table.  A 
curve  is  plotted  with  the  number  of  c.c.  of  sodium  hydroxide  as 
abscissm,  and  the  values  of  P£  as  ordinates.  This  curve  indicates 
that  the  dissociation  is  in  great  measure  ternary,  and  in  accordance 

4*  — 

with  the  scheme  H2S04  2H  +  S04.  The  value  found  for  the  con¬ 
centration  of  the  hydrogen  ions  in  W/10-sulphuric  acid  is  0’058.  The 
value  for  7T2  is  0*013,  and  not  0‘018  as  given  in  the  previous  paper. 

A.  J.  W. 

A  Colour  Effect  of  Isomorphous  Mixture.  Horace  L.  Wells 
( Arner .  J.  Sci .,  1912,  [iv],  33,  103 — 104). — Mixed  crystals  as  a  rule 
take  a  colour  intermediate  between  those  of  their  component  salts; 
for  example,  the  yellow  salt,  Cs2PbCl6,  and  the  deep  blue  salt, 

Cs2SbCl6, 

give  mixed  crystals  of  a  green  colour.  An  exception  to  this  rule  is 
afforded  by  the  salts  Cs2PbCl6  and  Cs2TeCl6,  both  of  which  crystallise 
in  regular  octahedra  with  a  yellow  colour.  These  salts  are  iso¬ 
morphous  and  mix  in  all  proportions,  but  their  mixed  crystals  possess 
the  peculiarity  of  showing  a  bright  orange-red  colour. 

L.  J.  S. 

Crystalloids  and  Colloids.  Basic  Ferric  Chloride.  Giovanni 
Malfitano  (Ann.  Chim.  Phys.,  1911,  [viii],  24,  502 — 553). — To  a 
large  extent  this  is  a  summary  of  work  published  previously  (compare 
Abstr.,  1905,  ii,  459  ;  1906,  ii,  450,  526,  647;  1907,  ii,  94;  1909,  ii, 
473).  From  the  general  behaviour  of  the  colloidal  ferric  hydroxy- 
chlorides,  the  author  draws  the  conclusion  that  the  properties  of  the 
micelles  are  closely  similar  to  those  of  molecules,  and  that  there  is  no 
essential  difference  between  the  micellar  and  molecular  states. 

H.  M.  D. 

Colour  and  Degree  of  Dispersity  of  Colloidal  Solutions. 
William  Harrison  (Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  45 — 49). 
— The  colour  changes  which  are  observed  when  colloidal  acid  and 
basic  dyes  are  acted  on  by  acids  and  bases  in  aqueous  solution  are 
examined  in  reference  to  Ostwald’s  view  (Abstr.,  1911,  ii,  868),  that 
increase  in  the  degree  of  dispersity  of  a  colloidal  solution  is 
accompanied  by  a  shift  of  the  maximum  absorption  towards  the  ultra¬ 
violet  end  of  the  spectrum.  The  colour  changes  are  not  generally  in 
agreement  with  this  theory,  and  a  modification  is  suggested.  Accord¬ 
ing  to  this,  it  is  necessary  that  the  reduction  in  the  degree  of 
dispersity  must  be  accompanied  by  an  increase  in  the  molecular 
weight  of  the  disperse  substance  if  the  maximum  absorption  alters  its 
position  in  accordance  with  the  above  rule.  H.  M.  D. 

Fractional  Coagulation.  Relationship  between  the  Size  of 
Particles  and  the  Stability  of  Disperse  Systems.  Sven  Odisn 
(Zeitsch.  physikal.  Cham.,  1912,  78,  682 — 707). — The  results  described 
in  the  early  part  of  the  paper  as  to  the  preparation  of  sulphur 
hydrosols  containing  particles  of  uniform  size  by  the  method  of 
fractional  coagulation  have  already  been  published  (compare  Abstr., 
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1911,  ii,  971).  The  same  method  has  now  been  applied  to  the 
separation  of  silver  hydrosols  into  fractions  of  different  degrees  of 
dispersion,  and  the  properties  of  these  solutions  are  described.  The 
yellow  and  red  hydrosols  contain  only  amicroscopic  particles ;  the 
purple  and  lilac  sols  contain  submicrons. 

The  polychromatic  appearance  of  some  silver  hydrosols  under  the 
ultramicroscope  described  by  previous  investigators  is  not  observed 
in  fresh  or  carefully  kept  solutions,  but  is  observed  when  the 
hydrosols  are  kept  in  beakers  of  inferior  glass  or  when  ordinary  tap 
water  is  present.  The  phenomenon  is  probably  due  to  chemical 
changes  on  the  surface  of  the  particles. 

In  the  case  of  reversible  coagulation,  the  results  show  that  under 
conditions  otherwise  equivalent,  the  electrolyte  concentration  required 
to  produce  coagulation  is  the  greater  the  smaller  the  colloidal 
particles. 

Experiments  designed  to  find  whether  this  rule  also  applies  to 
irreversible  coagulation  did  not  lead  to  definite  results.  G.  S. 

Theory  of  Dyeing.  W.  G.  Saposhnikoff  (J.  Russ.  Phys.  Chem. 
Soc .,  1911,  43,  1565 — 1587). — The  author  has  investigated  the  effect 
of  varying  tha  concentration  of  the  bath,  and  the  proportion  of 
material  taken,  on  the  dyeing  of  cotton,  mercerised  cotton,  and 
artificial  silk  by  a  number  of  substantive  dyes. 

The  relation  between  p,  the  number  of  mgs.  of  the  colouring 
matter,  and  P,  the  number  of  grams  of  the  dry  fibre  taken,  is  given 
by  the  expression:  p—\0k.P,  where  k  is  a  coefficient  termed  the 
“  modulus  of  the  dye.”  In  the  author’s  experiments,  the  propor¬ 
tions  between  the  weights  of  colouring  matter  and  fibre  varied  from 
0-5%  to  10%.  The  quantity  of  colouring  matter  in  the  bath  per 
gram  of  fibre  is  represented  by  10&,  which  is  termed  the  “  limiting 
dyeing.”  If  the  initial  concentration  of  the  dye  in  the  bath  is  repre¬ 
sented  by  10 kjKw,  the  magnitudes  P,  k,  and  Kw  must  be  regarded  as 
the  principal  factors  or  the  numerical  characteristics  of  every 
substantive  dyeing,  independently  of  the  nature  of  the  fibre  or  colour* 
ing  matter,  and  these  magnitudes  determine  both  the  course  of  the 
dyeing  and  its  final  results.  If  x  is  the  quantity  of  dye  fixed  by  the 
fibre,  Cf  =  xJP,  the  final  concentration  of  the  dye  on  the  fibre,  may  be 
termed  the  “  effective  dyeing.”  The  final  concentration  of  the  bath 
is  given  by  C&  =  (p  -  x)jKwP. 

It  is  found  that,  under  similar  conditions,  the  final  concentration  of 
the  bath  is  proportional  directly  to  the  difference  between  the  limiting 
and  effective  dyeing,  and  inversely  to  the  water-modulus  of  the  bath 
(Rw),  independently  of  the  nature  of  the  colouring  matter. 

In  two  substantive  dyeings  with  identical  moduli  of  bath  and  dye, 
the  ratio  of  the  difference  between  the  effective  dyeings  to  the 
difference  between  the  final  concentrations  of  the  baths  is  equal  to  the 
water-modulus  of  the  baths. 

The  substantive  dyeing  of  cotton  (cellulose)  always  follows  one  and 
the  same  law,  no  matter  whether  the  natural  structure  of  the  fibre  is 
unaltered  (pure  cotton),  or  ruptured  (mercerised  cotton),  or  completely 
destroyed  (artificial  silk). 
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Structureless  celluloses,  such  as  artificial  fibres  prepared  from 
solutions  of  cellulose,  and  mercerised  cellulose  obtained  from  cotton, 
are  allied  more  closely  to  one  another  than  to  the  original  cellulose. 
The  influence  of  mercerisation  on  the  structure  of  cellulose  fibres  is 
hence  as  profound  as  that  caused  by  their  complete  solution. 

Under  the  conditions  employed  in  the  author’s  experiments, 
mercerised  cotton  takes  up,  on  an  average,  10%  more  dye  than  pure 
cotton,  this  increase  being  due  to  the  loosening  of  the  fibres  on 
mercerisation.  The  degree  of  mercerisation  should  hence  be  indicated 
by  the  extent  of  the  increase  in  the  effective  dyeing.  The  ratio 
between  the  effective  dyeings  of  cotton  produced  by  two  different 
substantive  dyes  is  very  nearly  equal  to  the  ratio  between  the 
molecular  weights  of  the  dyes.  T.  H.  P. 

Relation  between  the  Photosensitiveness  and  Constitution 
of  Dyes.  Kurt  Gebhard  {J.  pr.  Chem 1911,  [ii],  84,  561 — 625). 
— A  theoretical  paper  in  which  the  author  gives  an  explanation  of 
(1)  the  phenomena  of  substitution  in  the  benzene  nucleus,  (2)  the 
differences  in  the  reactivity  of  groups  and  atoms,  (3)  the  colour  of 
organic  compounds,  (4)  the  photosensitiveness  of  nitro-compounds  and 
dyes,  based  on  the  theory  of  ionisable  and  partial  valency.  P.  B. 

Theory  of  Vat  Dyeing.  Kurt  Gebhard  (J.  pr.  Chem.,  1911,  [ii], 
84,  625 — 633). — An  application  of  the  author’s  views  on  ionisable 
and  partial  valency  (preceding  abstract)  to  the  theory  of  vat  dyeing. 
From  the  difference  in  the  behaviour  of  indigotin  in  the  free  condition 
and  on  the  fibre,  Binz  and  Mandowsky  (Abstr.,  1911,  i,  497)  have 
drawn  the  conclusion  that  the  dye  is  not  mechanically  attached  to  the 
fibre,  but  exists  in  some  kind  of  union  with  it. 

The  author  has  arrived  at  the  same  conclusion  from  a  study 
of  the  behaviour  of  helindone-yellow-3GN  (2  : 2'-dianthraquinonyl- 
carbamide).  Fibre  dyed  with  this  substance  becomes  brown  or 
violet  when  treated  with  alkalis — a  change  not  shown  by  the 
original  dye.  This  difference  is  supposed  to  be  due  to  an  alteration  in 
the  distribution  of  the  ionisable  and  partial  valencies  in  the  molecule. 
Formulae  illustrating  the  nature  of  the  combination  of  the  dye  with 
the  fibre  are  given.  F.  B. 

Three-phase  Lines.  I.  Andreas  Smits  ( Zeitsch .  physikal.  Chem., 
1912,  78,  708 — 724). —  A  theoretical  paper.  Van  der  Waals’  theory 
of  the  three-phase  equilibrium  solid-liquid-gas  is  extended  in  some 
respects,  and  a  mathematical  and  graphical  discussion  is  given  of  the 
case  where  the  triple  point  pressure  of  the  compound  is  smaller  than 
those  of  the  components  (compare  Abstr.,  1905,  ii,  683  ;  Leopold, 
Abstr.,  1910,  ii,  190).  G.  S. 

Caesium  Nitrate  and  the  Law  of  Mass  Action.  Wilhelm 
Biltz  {Zeitsch.  Elektrochem.,  1912,  18,  49 — 51.  Compare  Washburn 
and  Mclnnes,  Abstr.,  1911,  ii,  794). — The  previous  results  of  the 
author  (Abstr.,  1902,  ii,  310)  and  the  recent  measurements  of  Wash¬ 
burn  and  Mclnnes  both  show  that  in  concentrations  exceeding  0‘liV- 
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cajsium  nitrate  follows  Ostwald’s  dilution  law.  The  few  results  of 
the  latter  observers  are  not  sufficient  to  show  whether  or  not  the  law 
is  obeyed  in  more  dilute  solutions.  G.  S. 

Hydrolysis.  I.  Hydrolysis  of  Carbonates.  Fernando  Ageno 
and  E.  Valla  ( Atti  R.  Accad.  Lincei,  1911,  [v],  20,  ii,  706 — 712). — 
The  authors  have  calculated  the  degree  of  hydrolysis  of  the  carbonates 
of  manganese,  nickel,  zinc,  and  lithium  by  Bodlander’s  method  (Abstr., 
1900,  ii,  715)  from  measurements  of  the  solubilities  of  these  compounds 
in  water  in  an  atmosphere  of  carbon  dioxide.  The  percentage 
hydrolysis  of  these  salts  at  25°  is  found  to  be  as  follows  :  manganese 
carbonate  99-99,  nickel  carbonate  98-92,  zinc  carbonate  96-75,  lithium 
carbonate  42-53.  The  value  for  lithium  carbonate  is  apparently  too 
high,  in  view  of  the  known  percentage  hydrolysis  of  the  carbonates  of 
magnesium  and  sodium.  R.  V.  S. 

The  Velocity  of  Hydration  of  Some  Cyclic  Acid  Anhydrides. 
Jacob  Boeseken,  A.  Schweizer,  and  G.  F.  van  der  Want  (Proc.  K. 
Akad.  Wetensch.  Amsterdam ,  1911,  14,  622 — 624.  Compare  Abstr., 
1911,  ii,  197). — A  theoretical  paper  in  which  a  parallelism  is  traced 
between  the  hydration  constant  of  the  acid  anhydride  and  the 
dissociation  constant  of  the  acid  formed  by  union  of  the  anhydride 
with  water.  H.  W. 

Kinetics  of  Chemical  Reactions  of  Combination,  Deoxida¬ 
tion,  and  Oxidation.  E.  I.  Orloff  («/.  Russ.  Phys.  Ghem.  Soc.,  1911, 
43,  1524 — 1554). — The  author  brings  forward  an  explanation  of  the 
time-relations  of  the  apparently  irregular  process  of  slow  oxidation  by 
permanganate  referred  to  in  1S\  A.  SchiiofE’s  book  on  “  Conjugated 
oxidation  reactions.”  In  spite  of  their  external  differences,  all  the 
examples  of  oxidation  and  deoxidation  there  given  are  processes  of  the 
second  order,  their  velocities  being  determined  from  the  differential 
equations:  dx/dt  —  k(A  -fx)  and  dx/dt  —  k(£/+x)(A-fx),  where  the 
magnitude  x,  determined  by  titration  of  the  iodine  liberated  from 
potassium  iodide  solution,  is  multiplied  by  the  coefficient  /  correspond¬ 
ing  with  the  particular  oxide  of  maDganese  formed  on  deoxidation  of 
the  Mn207  up  to  the  moment  of  observation.  Some  thirty-four 
different  examples  (there  may  be  more)  of  the  deoxidation  of  Mn207  to 
various  lower  oxides  of  manganese  are  given,  together  with  the 
corresponding  values  of  f  calculated  from  the  amounts  of  iodine 
liberated.  For  instance,  Mn207  =  2MnO  +  50,  f=  1  ;  3Mn207  = 
6Mn03  +  30,/=  0-2,  and  so  on. 

All  the  cases  of  slow  oxidation  of  formic,  oxalic,  and  tartaric  acids 
considered  are  reactions  of  combination,  the  first  product  being  formed 
by  addition  of  hydroxyl  or  oxygen  to  the  acid ;  the  compounds  thus 
formed  undergo  subsequent  decomposition.  Thus,  for  oxalic  acid, 
Mn207  +  5H20  =  2MnO  +  5H202  and  C02H-C02H  +  H202  = 
20H-COOH  =  2C02  +  2H20;  for  formic  acid,  2H*C02H  +  02  = 
20H*COOH  =  2COa  +  2HaO,  and  for  tartaric  acid, 
C02H-CH(0H)-CH(0H)-C02H+  02=  C02H-C(0H)2-C(0H)2-C02H  =* 
C02H-C0-G0-C02H  +  zH20. 
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The  reaction  may  proceed  with  or  without  formation  of  An  inter¬ 
mediate  oxide  of  manganese,  and  in  the  former  case  this  oxide  may  be 
Mn2Os  or  Mn02,  for  example,  (1)  Mn207  +  8Mn0  =  5Mn203  and 
5Mn2O3  +  5C2H2O4=10MriO  +  10CO2  +  5H2O;  (2)  Mn207+  3MnO  = 
5Mn02  and  5MnO2  +  5C2H2O4  =  5MnO  +  10CO2  +  5H2O.  Those  reac¬ 
tions  proceeding  by  way  of  an  intermediate  oxide  are  characterised  by 
an  incubation  period.  That  is,  for  some  time  only  part  of  the 
oxidising  agent  (Mn207)  takes  part  in  the  oxidation,  the  other  part 
being  held  in  reserve  in  combination  with  the  oxalic  or  tartaric  acid, 
and  set  free  only  gradually.  Hence  the  value  of  Ax  in  the  differential 
equation  is  not  constant,  but  increases  to  the  final  value  A  represent¬ 
ing  the  initial  concentration  of  the  potassium  permanganate. 

In  cases  where  the  two  stages  of  the  reaction,  for  example,  (1) 
Mn207  +  8MnO  =  5Mn203  and  (2)  5Mn203  =  10MnO  +  5O,  do  not  syn¬ 
chronise,  intermediate  oxides,  such  as  2MnO,Mn„Oo  and  4MnO,Mn0Oo, 
are  formed.  T.  H.  P. 

The  Reaction  Velocity  of  Reducing  Sugars  with  Fehling’s 
Solution,  and  its  Application  to  the  Study  of  Urinary 
Chemistry.  J.  N.  Laird  {J.  Path.  Pact.,  1912,  10,  398 — 401). — At 
constant  temperature  using  in  all  cases  the  same  amount  of  diluted 
Fehling’s  solution,  the  reduction  (first  appearance  of  a  red  precipitate) 
begins  more  rapidly  the  more  concentrated  the  solution  of  sugar.  The 
times  are  plotted  out  in  curves  for  solutions  of  dextrose  and  laevulose 
of  known  strengths  at  temperatures  of  60°,  65°,  and  70°  respectively. 
By  comparing  the  times  found  for  solutions  of  the  sugar  of  unknown 
strength  with  these,  their  concentration  is  ascertained.  Solutions  of 
sugar  in  urine  do  not,  however,  behave  like  aqueous  solutions,  the 
presence  of  variable  amounts  of  creatinine  having  a  retarding  effect. 

W.  D.  H. 

Influence  of  Temperature  on  Malt  Diastase.  Henri  van  Laer 
{Bull.  Soc.  chim.  Befg.,  1912,  26,  18 — 28.  Compare  Abstr.,  1910,  ii, 
839  ;  1911,  ii,  28,  478  ;  this  vol.,  ii,  148). — In  previous  papers  it  has 
been  shown  that,  depending  on  the  conditions  of  the  experiment,  and 
using  a  normal  extract  of  malt  in  a  solution  of  starch,  the  coefficient 
expressing  the  velocity  of  reaction  either  remains  constant  or  increases. 
It  is  known,  however,  that  in  the  case  of  an  extract  of  malt,  which 
has  been  heated  to  a  temperature  at  which  its  activity  begins  to  be 
markedly  lowered,  its  action  is  slowed  down,  and  the  ratio  between 
maltose  and  non-maltose  materials  decreases  in  value.  The  author 
now  finds  that  with  such  attenuated  extract  of  malt,  the  coefficient  of 
velocity  varies  in  a  special  manner.  Thus,  for  the  same  extract  of 
malt,  acting  on  the  same  starch  solution,  K  increased  from  4000  to 
5036  for  unheated  extract,  from  4230  to  5692  for  extract  heated  to 
30°,  remained  almost  constant  for  extract  heated  to  40°  or  50°, 
diminished  from  2483  to  1681  for  extract  heated  to  60°,  and  from 
1443  to  463  for  extract  heated  to  70°.  The  time  of  heating  was  thirty 
minutes,  and  the  coefficient  was  determined  over  a  range  of  one  hundred 
and  eighty  minutes  in  each  case.  The  change  is  therefore  continuous. 
The  change  is  retarded  by  the  addition  of  maltose,  which  seems,  there- 
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fore,  to  protect  the  diastase  to  some  extent,  whence  it  seems  likely 
that  not  only  is  an  adsorption  compound  formed  between  diastase  and 
starch,  but  also  between  diastase  and  maltose. 

It  appears  likely  that  the  so-called  “  optimum  temperature  ”  for 
enzymes  is  the  resultant  of  two  actions,  namely,  (1)  the  normal 
increase  in  velocity  of  reaction  due  to  rise  in  temperature,  and  (2)  the 
destruction  of  enzyme  due  to  rise  in  temperature,  so  that  in  reality 
the  coefficient  of  velocity  in  enzyme  reactions  tends  to  diminish  with 
rise  of  temperature.  For  diastase,  the  coefficient  of  temperature, 
Kt+\0jKt,  of  the  reaction  remains  constant,  and  is  about  equal  to  2 
between  25  and  35°  (at  which  temperatures  the  destruction  of  enzyme 
by  heating  is  negligible)  so  long  as  the  other  conditions  are  such  that 
the  reaction  obeys  the  logarithmic  law.  T.  A.  H. 

Automatic  Pressure  Pipette.  Wladimir  Skinder  ( Chem .  Zeit., 
1912,  30,  166). — The  pipette,  which  is  used  for  mixing  two  liquids  at 
the  same  temperature,  as  in  calorimetric  experiments,  consists  of  a 
hollow  glass  piston,  sliding  in  an  outer  mantle  of  one-third  its  length, 
the  upper  and  lower  joints  being  ground.  There  is  a  small  hole  in  the 
piston  in  the  upper  part  of  the  pipette,  and  a  groove  in  the  lower 
ground  joint,  which  can  be  brought  into  coincidence  with  a  hole  in  the 
mantle.  The  pipette  is  filled  by  lowering  into  the  liquid  and  forcing 
the  piston  downwards.  When  filled,  it  is  withdrawn,  and  the  excess 
of  liquid  allowed  to  escape  by  bringing  the  openings  into  coincidence. 
After  rinsing,  the  pipette  is  brought  to  the  required  temperature,  and 
the  liquid  can  then  be  expelled  by  applying  air-pressure,  which  lifts 
the  mantle.  C.  H.  D. 

Substitute  for  Separating  Funnels.  Heinrich  Kiliani  ( Zeitsch . 
anal.  Chem.,  1912,  51,  102). — A  doubly-perforated  cork  is  fitted  with 
a  siphon  tube  and  also  with  a  small  tube  bent  at  a  right  angle.  The 
siphon  tube  should  not  fit  too  tight.  The  cork  is  then  placed  on  the 
bottle  containing  the  two-layer  liquid,  and,  after  placing  the  siphon  in 
the  proper  position,  gentle  blowing  through  the  small  tube  starts  the 
action.  L.  de  K. 

Filtration  with  Alundum  Plates.  Raymond  0.  Benner  and 
William  H.  Ross  ( J .  Amer.  Chem.  Soc.,  1912,  34,  51). — Disks  or 
plates  of  “alundum”  (fused  aluminium  oxide)  are  recommended  as 
substitutes  for  filter-plates  and  asbestos.  An  ordinary  rubber  band, 
stretched  round  the  disk,  enables  it  to  fit  closely  to  the  funnel  when 
suction  is  applied  by  the  pump.  Alundum  disks  are  obtainable  with 
pores  of  various  degrees  of  fineness ;  those  with  the  smallest  pores  are 
capable  of  retaining  the  finest  precipitates.  By  their  use,  the 
preparation  of  asbestos  is  obviated,  and  the  precipitates  can  be  stirred 
without  risk.  E.  G. 

Substitute  for  Kipp’s  Apparatus.  Berthold  Oppler  (Chem. 
Zeit.,  1912,  36,  96). — A  wide  glass  cylinder,  open  at  both  ends,  is 
passed  through  the  cork  of  a  wide-necked  bottle,  the  lower  end  of  the 
cylinder  reaching  to  the  bottom  of  the  bottle.  The  upper  end  of  the 
cylinder,  which  should  be  just  above  the  cork,  is  closed  by  means  of  a 
VOL.  oil.  ii.  17 
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second  cork,  through  which  pass  a  tapped  delivery  tube  and  the  stem 
of  a  large  bulb  tube.  The  material  from  which  the  gas  is  to  be 
evolved  is  placed  on  a  perforated  plate  supported  on  rubber  stoppers 
at  the  bottom  of  the  cylinder,  the  lower  end  of  the  funnel  stem 
reaching  below  this  plate.  Perforations  are  provided  in  the  walls  of 
the  cylinder  in  order  that  the  acid  from  the  bulb  tube  may  circulate 
in  the  cylinder  and  bottle.  W.  P.  S. 

Universal  Apparatus.  Franz  Michel  ( Ghern .  Zeit.,  1912,  36, 
138). — In  appearance  the  apparatus  resembles  a  large  vacuum  desic¬ 
cator  provided  with  screw-clamps,  so  that  the  upper  and  lower  portions 
can  be  firmly  fixed  to  each  other.  The  upper  portion  is  of  JenSt 
resistance  glass,  the  lower  being  of  copper,  nickel,  cast  iron,  or 
porcelain ;  the  joint  is  made  tight  by  means  of  an  asbestos  ring  which 
has  been  soaked  with  rubber  solution. 

The  apparatus  can  be  used  for  treating  volatile  and  easily 
decomposable  substances  in  a  protecting  atmosphere.  T.  S.  P. 

An  Early  Physical  Chemist :  M.  W.  Lomonossoff.  Alexander 
Smith  ( J .  Amer.  Chem.  Soc.,  1912,  34,  109 — 119). — A  biographical 
sketch  of  the  Russian  chemist,  Lomonossoff  (1711-1765),  and  an 
appreciation  of  his  work.  E.  G. 

Some  Lecture  Experiments.  Constantin  Zengelis  ( Zeitsch . 
phys.  Chem.  Unterr.,  1911,  24, 137 — 142). — An  account  of  the  methods 
by  which  the  author  demonstrates  (1)  Faraday's  law. — A  pair  of  tubes, 
A  and  B,  with  taps  at  the  base  are  joined  to  each  other  by  another 
tube  containing  a  tap  which  can  be  opened  or  shut  as  required,  wires 
are  connected  for  the  passage  of  an  electrical  current,  and  they  are 
filled  with  an  A/1 0-solution  of  an  alkali  sulphate  in  the  presence  of  an 
indicator  (such  as  litmus  or  phenolphthalein).  Another  similar  pair 
of  tubes,  A'  and  B',  containing  the  exact  equivalent  of  another  alkali 
sulphate  are  placed  in  series,  an  electric  current  passed,  and  the  change 
of  colour  shown  by  the  indicators  noted  ;  the  connecting  taps  are  then 
closed,  and  the  contents  of  A  and  B'  and  of  A'  and  B  respectively  mixed, 
when  the  original  colour  of  the  solutions  will  be  regenerated. 

(2)  Positive  and  negative  catalysis  as  shown  by  the  interaction 
of  sulphurous  acid  and  hydrogen  iodate  : 

3H2S03  +  HI03  =  3H2S04  +  HI 
5HI  +  HI03  =  3H20  +  3I2 ; 

the  duration  of  the  reaction  is  noted  in  the  case  of  varying  concentra¬ 
tions  and  in  the  presence  of  different  acids,  the  end  point  being  sharply 
marked  by  the  sudden  separation  of  iodine;  with  6’4  grams  of 
sulphurous  acid  and  17'8  grams  of  iodic  acid,  each  in  a  litre  of  water, 
the  reaction  was  completed  in  38-28  seconds  (compare  Landolt,  Abstr., 
1886,  658). 

(3)  The  ignition  of  a  mixture  of  nitric  oxide  and  carbon  disulphide. — 
A  wide-necked  flask  is  filled  with  nitric  oxide,  a  few  c.c.  of  carbon 
disulphide  added,  closed  with  a  glass  plate,  and  heated  until  ignition 
takes  place. 

(4)  The  burning  of  carbon  disulphide  in  oxygen. — A  strong  bottle 
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closed  with  a  two-holed  stopper :  the  larger  opening  is  fitted  with  a 
silver  or  porcelain  tube,  the  other  one  with  a  narrower  brass  tube 
connected  outside  with  a  source  of  oxygen,  which  after  entering 
the  bottle  bends  round  into  the  other  tube ;  carbon  disulphide  is 
placed  in  the  bottle,  heated,  and  the  vapour  ignited  in  the  stream  of 
oxygen  at  the  mouth  of  the  bottle. 

(5)  The  high  temperature  produced  by  burning  aluminium  in  oxygen. 
— The  aluminium  is  heated  in  a  Hessian  crucible  into  which  a  stream 
of  oxygen  is  introduced  (compare  Zengelis,  Abstr.,  1904,  ii,  232,  and 
Elektrochem.  Zeitsch .,  1903,  10,  109;  see  also  Abstr.,  1905,  ii,  65; 
1910,  ii,  1106).  F.  M.  G.  M. 
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Synthesis  of  Hydrogen  Peroxide.  Alexandre  de  Hemptinne 
( Ber .,  1912,  45,  230). — The  author  points  out  that  he  has  previously 
obtained  results  similar  to  those  recorded  by  Fischer  and  Wolf 
(Abstr.,  1911,  ii,  1082)  in  their  experiments  on  the  synthesis  of 
hydrogen  peroxide  (compare  Ann.  soc.  sci.  Bruxelles,  1908,  1911). 

He  has  also  found  that  X-rays  and  ultra-violet  light  have  no  effect 
on  the  reaction.  T.  S.  P. 

The  Catalytic  Decomposition  of  Hydrogen  Peroxide  by 
Dichromates.  Ernst  H.  Riesenfeld  ( Zeitsch .  anorg.  Chem.,  1912, 
74,  48 — 51.  Compare  Abstr.,  1908,  ii,  951  ;  1911,  ii,  107  ;  Spitalsky, 
ibid.,  36,  37). — Mixtures  of  chromates  and  dichromates  decompose 
hydrogen  peroxide  catalytically,  the  velocity  being  the  sum  of  the 
velocities  due  to  the  chromate  and  dichromate  separately.  The 
calculated  values  of  K=kx  +  k2  =  460cx  +  137000c2,  where  cx  and  c2  are 
the  concentrations  of  chromate  and  dichromate  respectively,  agree 
closely  with  those  found  by  Spitalsky.  When  free  chromic  acid 
is  present,  perchromic  acid  is  formed,  which  loses  oxygen  to  form 
chromic  salts.  The  quantity  of  chromic  salt  found  agrees  with  that 
calculated.  C.  H.  D. 

Solubility  of  Bromine  in  Aqueous  Solutions  of  Sodium 
Bromide.  James  M.  Bell  and  Melville  L.  Buckley  (J.  Amer.  Chem. 
Soc.,  1912,  34,  14 — 15). — Determinations  of  the  solubility  of  bromine 
in  solutions  of  potassium  bromide  have  been  made  by  Worley  (Trans., 
1905,  87,  1107).  Joseph  and  Jinendradasa  (Trans.,  1911,  99,  274) 
have  studied  the  colour  changes  in  bromine  solutions  on  addition  of 
bromides.  Solubility  determinations  have  now  been  made  of  bromine 
in  solutions  of  sodium  bromide  at  25°.  The  solubility  curve  resembles 
that  obtained  by  Worley.  In  dilute  solutions  the  ratio  of  bromine  to 
bromide  is  about  Br2  :  NaBr,  but  is  greater  for  more  concentrated 
solutions.  In  the  case  of  nearly  saturated  sodium  bromide  solutions, 
the  ratio  is  about  2'5Br2:NaBr.  E.  G. 
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Solubility  of  Iodine  in  Aqueous  Solutions  of  Bromides  of 
Potassium  and  Sodium.  James  M.  Bell  and  Melville  L. 
Buckley  (J.  Amer.  Chem.  Soc.,  1912,  34,  10 — 14). — Dawson  and 
Goodson  (Trans.,  1904,  85,  806)  studied  the  solubility  of  iodine  in 
solutions  of  potassium  bromide  in  nitrobenzene,  and  came  to  the  con¬ 
clusion  that  complex  perhalogen  compounds  were  formed  of  the  same 
type  as  those  produced  in  solutions  of  the  alkali  iodides. 

An  investigation  has  now  been  made  to  ascertain  whether  double 
compounds  of  iodine  with  sodium  bromide  or  potassium  bromide  are 
formed  in  aqueous  solutions  at  25°.  The  method  adopted  was  similar 
to  that  used  by  Worley  (Trans.,  1905,  87,  1107)  in  his  determination 
of  the  quantity  of  bromine  dissolved  by  potassium  bromide  solutions. 
It  has  been  found  that  the  increase  in  the  solubility  of  iodine  is  about 
10~2  mol.  for  each  mol.  of  salt.  In  concentrated  solutions  of 
potassium  bromide,  the  ratio  is  somewhat  less,  and  in  concentrated 
solutions  of  sodium  bromide,  considerably  less  than  10~2. 

These  results  show  that  if  double  compounds  are  formed  at  all,  they 
are  present  in  only  very  minute  quantities.  E.  G. 

Atomic  Weight  of  Nitrogen.  Eugene  Wourtzel  ( Compt .  rend., 
1912,  154,  115 — 116). — Five  experiments  have  given  for  the  atomic 
weight  of  nitrogen  the  figures  14-005,  14-008,  14-006,  14-007,  14-008  ; 
mean  14-007. 

The  method  involved  determination  of  the  weight  of  oxygen  neces¬ 
sary  to  convert  a  known  weight  of  nitric  oxide  into  nitric  peroxide. 
A  U-tube  containing  cooled  liquid  nitric  peroxide  as  a  solvent  was 
weighed,  and  a  definite  weight  of  nitric  oxide  passed  in.  Pure  dry 
oxygen  was  then  introduced ,  and  the  increase  in  weight  determined, 
after  removing  excess  of  oxygen  by  evacuating  the  apparatus  at  the 
temperature  of  liquid  air. 

The  experimental  details  will  be  published  in  a  subsequent 
communication.  W.  O.  W. 

Oxidation  of  Nitrogen  to  Nitrogen  Oxides.  Willem  Reinders 
and  A.  Cats  (Chem.  Weekblad,  1912,  9,  47 — 58). — An  investigation  of 
the  influence  of  temperature,  the  composition  and  velocity  of  the  gas- 
mixture,  and  the  nature  of  the  catalyst  on  the  oxidation  of  ammonia 
by  air.  The  catalysts  employed  were  platinised  asbestos  or  glass  or 
copper  wire,  thorium  oxide  and  pumice,  ferric  oxide  on  glass  or 
asbestos,  oxidised  iron-gauze  in  glass  or  porcelain  tubes,  or  a  porcelain 
tube  without  a  catalyst.  With  platinum  or  iron  oxide,  80 — 90%  of  the 
ammonia  is  oxidised  to  nitric  acid  and  nitrous  acid.  The  form  of  the 
catalyst  and  the  velocity  of  the  gaseous  mixture  have  little  influence. 
For  platinised  asbestos  or  glass,  the  best  temperature  is  600° ;  for  ferric 
oxide,  650 — 700°. 

Of  the  three  reactions  possible  : 

(1)  4NH3  +  502  =  4NO  +  6H20 

(2)  4NH3  +  6N0  =  5N2  +  6H20 

(3)  4NH3  +  302  =2N2  +  6H20, 

the  first  is  much  accelerated  by  platinum  or  ferric  oxide,  so  that  the 
gas-mixture  should  be  in  close  contact  with  the  catalyst.  Reactions 
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(2)  and  (3)  do  not  require  a  catalyat,  but  are  much  facilitated  by  glass 
or  porcelain.  The  possibility  of  the  formation  of  nitrous  oxide  is  not 
overlooked,  but  the  experimental  difficulties  precluded  its  detection. 

A.  J.  W. 

Oxidation  of  Ammonia  in  Aqueous  Solution.  Willem  P. 
Jorissen  ( Chem .  Weekblad,  1912,  9,  58 — 60.  Compare  foregoing 
abstract). — A  summary  of  methods  for  the  oxidation  of  aqueous 
ammonia  published  during  the  period  1843-1911.  A.  J.  W. 

Synthetic  Formation  of  Nitrous  Oxide.  Camille  Matignon 
( Compt .  rend.,  1912,  154,  203 — 206). — The  author  shows  from 

thermodynamical  considerations  that  the  direct  union  of  nitrogen  and 
oxygen  with  production  of  nitrous  oxide  should  be  realisable  at  3000° 
and  3000  atmospheres.  Unless  the  gas  was  rapidly  cooled,  however, 
and  removed  from  the  sphere  of  action,  the  yield  would  be  only  0#1%. 

W.  O.  W. 

Electrochemical  Oxidation  of  Some  Hydrazine  Salts.  J 
W.  Turrentine  and  Willis  A.  Gibbons  (J.  Amer.  Chem.  Soc.,  1912, 
34,  36 — 49). — Szarvasy  (Trans.,  1905,  77,  605)  studied  the  electro¬ 
lysis  of  hydrazine  hydrate,  sulphate,  and  chloride,  and  found  that  in 
each  case  nitrogen  and  hydrogen  were  produced  in  quantities 
corresponding  with  the  quantitative  decomposition  of  the  base. 

It  was  considered  probable  that  by  varying  the  conditions  of 
electrolysis  so  that  the  conditions  at  the  anode  would  simulate 
oxidising  agents  of  varying  activity,  other  oxidation  products  than 
nitrogen  and  water  would  be  obtained.  Turrentine  ( Proc .  Amer. 
Chem.  Soc.,  July,  1908)  therefore  electrolysed  hydrazine  sulphate  in 
solutions  of  varying  acidity,  with  different  current  densities  and  at 
different  temperatures.  In  experiments  in  which  high  current  density, 
low  temperature,  and  strongly  acid,  saturated  solutions  of  the  salt 
were  employed,  azoimide  was  produced,  and  its  formation  was  attributed 
to  the  action  of  the  persulphate  ion. 

An  investigation  has  now  been  made  with  hydrazine  carbonate, 
hydrochloride,  and  hydrobromide.  In  the  case  of  the  carbonate,  under 
conditions  which  would  favour  the  formation  of  percarbonates,  the 
hydrazine  suffered  quantitative  oxidation  into  nitrogen  and  water. 
In  the  electrochemical  oxidation  of  hydrazine  hydrochloride  and 
hydrobromide,  azoimide  was  not  obtained  under  any  conditions.  At 
low  temperatures  and  with  low  current  densities  only  nitrogen  and 
water  were  produced,  whilst  at  high  temperatures  and  with  high 
current  densities  considerable  quantities  of  ammonia  were  formed. 
In  certain  experiments  with  the  hydrochloride,  the  conditions  were 
such  as  should  have  led  to  the  formation  of  chlorate  ions.  The 
production  of  chlorate  seemed,  however,  to  be  rendered  impossible 
owing  to  the  reduction  of  the  hypochlorite  by  the  hydrazine  present. 

E.  G. 

Iodides  of  the  Elements  of  the  Nitrogen  Group.  H.  It. 
Doornbosch  {Proc.  K.  Akad.  Wetensch.  Amsterdam,  1911,  14, 

625 — 637). — By  means  of  observations  of  the  changes  which  occur  on 
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solidification  of  molten  binary  mixtures  and  of  the  melting-point 
phenomena,  the  authors  have  investigated  the  nature  of  the  iodides 
formed  by  antimony  and  arsenic. 

Antimonous  iodide  melting  at  170'8°  is  the  only  compound  formed 
by  antimony.  The  iodide  is  not  perceptibly  miscible  with  antimony, 
and  on  addition  of  excess  of  the  latter,  the  liquid  melt  separates  into 
two  layers,  one  of  which  is  almost  identical  in  composition  with  the 
iodide,  whilst  the  other  contains  71‘6  atom  %  of  antimony.  The 
transition  temperature  at  which  the  two  liquid  layers  are  formed  is 
169°.  The  eutectic  temperature  is  80°,  and  the  eutectic  mixture 
contains  88  ‘2  atom  %  of  iodine.  On  the  assumption  that  the  iodine 
dissolved  in  antimonous  iodide  consists  of  diatomic  molecules,  it 
is  calculated  that  the  molecular  heat  of  fusion  of  the  iodide  is  11  cals. 
This  corresponds  with  a  molecular  lowering  of  the  freezing  point  equal 
to  357°. 

The  thermal  diagram  for  mixtures  of  arsenic  and  iodine  is  similar 
to  that  for  antimony  and  iodine.  In  this  case  two  compounds  are 
formed,  however,  Asl3,  melting  at  140'7°,  and  As2I4,  which  at 
135 — 136°  is  transformed  into  a  pair  of  immiscible  liquids,  one  of 
which  has  a  composition  differing  only  slightly  from  As2I4,  whilst 
the  other  contains  30'5  atom  %  of  arsenic.  Various  observations  are 
recorded  in  support  of  the  view  that  the  substance  As2I4  is  a  definite 
compound,  and  that  it  is  formed  by  dissociation  of  Asl3  in  accordance 
with  2AsI3  ^  Ap2I4  +  I2.  It  may  also  be  formed  by  the  interaction 
of  Asl3  and  metallic  arsenic  in  consequence  of  the  occurrence  of  the 
reversible  change  represented  by  8AsI3  +  4As  ^  6As2I4. 

From  the  thermal  data  obtained  in  freezing-  and  melting-point 
determinations  it  has  also  been  found  that  antimonous  iodide  and 
arsenious  iodide  form  a  continuous  series  of  mixed  crystals,  the 
solidus  and  liquidus  curves  meeting  at  a  minimum  temperature  of 
about  135°. 

Arsenious  iodide  and  phosphorus  tri-iodide  form  an  isodimorphous 
series  of  crystals  with  a  transition  point  at  73*5°,  whereas  anti¬ 
monous  iodide  and  phosphorus  tri-iodide  yield  two  distinct  series,  the 
corresponding  curves  meeting  in  a  eutectic  at  56°.  H.  M.  D. 

Transformation  of  Other  Forms  of  Carbon  into  Graphite. 
William  C.  Arsem  (Trans.  Amer.  Electrochem.  Soc.,  1911, 20, 105 — 119). 
— Conflicting  statements  exist  as  to  the  conversion  of  amorphous 
carbon  into  graphite  by  heat,  it  being  uncertain  whether  pure  carbon 
is  thus  convertible,  or  whether  the  intermediate  formation  of  carbides 
is  necessary.  Graphite  must  be  defined  by  its  specific  gravity,  2’25  to 
2*26,  as  many  varieties  of  carbon,  of  entirely  different  density,  yield 
products  more  or  less  resembling  graphitic  acid  on  oxidation. 

The  specimens  of  carbon  to  be  tested  are  very  finely  ground,  and 
heated  in  closed  graphite  crucibles  to  3000 — 3300°  for  fifteen  minutes. 
Petroleum  coke,  with  only  0'10%  ash,  yields  silvery-grey  graphite, 
D  2’26.  Bituminous  coke,  containing  10%  ash,  is  less  perfectly 
graphitised,  but  gives  better  graphite  after  extraction  with  fused 
sodium  hydroxide  and  hydrochloric  acid.  Anthracite  is  very  imper¬ 
fectly  converted.  Lamp  black,  either  alone  or  mixed  intimately 
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with  ferric  oxide,  is  converted  into  a  black,  non-crystalline 
powder,  D  2*10,  which  yields  a  yellow  graphitic  acid  with  Brodie’s 
test,  but  has  none  of  the  characteristic  properties  of  graphite.  White 
diamond  yields  coke,  D  1*915,  and  not  graphite.  The  tendency  to 
become  converted  into  graphite  is  quite  independent  of  the  quantity 
and  nature  of  the  mineral  matter  present.  G.  H.  D. 

Solubility  of  Carbon  Dioxide  in  Water  and  Certain  Other 
Solvents  at  High  Pressures.  Wilhelm  Sander  {Zeitsch.  physikal. 
Chem.,  1912,  78,  513 — 549). — The  solubility  of  carbon  dioxide  at  20°, 
35°,  60°,  and  100°  in  water  and  in  a  number  of  organic  solvents  has 
been  determined  at  a  series  of  pressures  between  20  and  170  kilog./cm.2 
by  means  of  a  Cailletet  pressure  apparatus. 

At  low  temperatures  the  relationship  between  solubility  and  tem¬ 
perature  deviates  from  Henry’s  law  for  all  the  solvents  examined. 
The  solubility  of  the  gas  in  ethyl  and  propyl  alcohols,  benzene,  chloro-, 
bromo-  and  nitro-benzene,  and  toluene  increases  faster  with  increasing 
pressure,  in  ethyl  ether,  ethyl  acetate  and  water  slower,  than  Henry’s 
law  requires.  The  law  in  question  is  more  nearly  followed  when  the 
volume  of  gas  absorbed  is  referred,  not  to  the  volume  of  the  solvent, 
but  to  that  of  the  solution. 

As  would  be  anticipated,  Henry’s  law  is  the  more  nearly  followed 
the  higher  the  temperature,  and  at  100°  the  solubility  of  carbon 
dioxide  in  most  of  the  solvents  is  proportional  to  the  pressure.  The 
solubilities  diminish  with  increasing  temperature,  except  for  nitro¬ 
benzene,  which  appears  to  dissolve  the  same  amount  of  carbon  dioxide 
at  60°  and  at  100°. 

For  solvents  which  are  chemically  related,  such  as  benzene  and 
chloro-  and  bromo-benzene,  the  solubility  of  carbon  dioxide  diminishes 
with  increasing  atomic  weight. 

The  isotherms  for  the  saturated  solutions  of  carbon  dioxide  in  ether 
and  of  ether  vapour  in  carbon  dioxide  have  been  determined  at  35°, 
60°,  and  100°.  In  the  neighbourhood  of  the  critical  point,  Henry’s 
law  is  not  even  approximately  valid.  G.  S. 

Experiments  with  Liquid  Helium.  Isotherms  of  Mon¬ 
atomic  Gases,  etc.  IX.  Thermal  Properties  of  Helium. 
H.  Kamerlingh  Onnes  (IJroc.  K,  Akad.  Wetensch.  Amsterdam,  1911, 
14,  678 — 684.  Compare  Abstr.,  1911,  ii,  487). — With  the  aid  of  the 
helium  cryostat  described  previously,  the  author  has  succeeded  in 
measuring  directly  the  critical  temperature  5*25°  (abs.).  The 

following  vapour- pressure  data  have  also  been  obtained  for  liquid 
helium  between  the  boiliDg  point  and  the  critical  temperature  : 

Temperature .  4*28°  4  *97°  5*10°  5 '15°  5 ’22°  5  *25 

Pressure  (mm.  Hg)  ...  767  1329  1520  1569  1668  1718 

According  to  these  numbers,  the  vapour  pressure  increases  very 
rapidly  with  the  temperature  above  the  boiling  point.  From  the 
above  data,  the  critical  volume  is  calculated  to  be  0*00271. 

H.  M.  D. 

Monatomicity  of  Neon,  Krypton,  and  Xenon.  Sir  William 
Ramsay  ( Proc .  Roy.  iSoc.,  1912,  A,  86,  100 — 101). — Measurements 
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have  been  made  of  the  wave-lengths  of  sound  in  air,  neon,  krypton, 
and  xenon.  From  these  data  the  specific  heat  ratios  obtained  are  : 
neon  1‘642,  krypton  1*689,  xenon  1*666.  Within  the  limits  of 
experimental  error  these  numbers  agree  with  the  value  1*667  required 
on  the  assumption  that  the  gases  are  monatomic.  H.  M.  D. 

The  Availability  of  the  Potassium  in  “Rapakivi”  and 
Pegmatitic  Granites.  Ossian  Aschan  (Zeitsch.  anorg .  Chem.,  1912, 
74,  55 — 73). — “  Rapakivi  ”  is  a  Finland  porphyritic  granite,  which 
weathers  readily,  and  leaves  large,  easily  separable  masses  of  ortho- 
clase.  Various  methods  have  been  proposed  for  rendering  the  potass¬ 
ium  of  these  and  other  silicates  available  for  manures. 

[With  Lauri  Lokka.] — Estimations  of  potassium  and  phosphates  in 
(I)  orthoclase  from  pegmatite  at  Sornas,  near  Helsingfors  ;  (II) 
round  rapakivi  masses  from  weathered  rock  near  Lovisa ;  (III)  larger 
and  less  weathered  masses  from  the  same  district :  (IV)  crystals  from 
less  weathered  rock  near  Wiborg ;  (V)  finer  particles  from  the  same 
rock ;  give 


I.  II.  III.  IY.  V. 

KoO  .  13*44  9*68  10*95  10*16  9*87% 

P205  .  0*313  0*197  0*204  0'204  0T78% 


A  small  part  of  the  potassium  is  extracted  by  heating  on  the  water- 
bath  with  milk  of  lime,  whilst  in  a  sealed  tube  at  150 — 180°  as  much 
as  17%  of  the  total  potassium  is  rendered  soluble,  and  at  225°  in  an 
autoclave,  22%  of  the  total.  Sulphuric  acid  extracts  up  to  25%,  whilst 
hydrogen  chloride  at  a  red  heat  removes  very  little.  Fusion  with 
lime  and  sodium  chloride  at  900 — 1000°  renders  81%  of  the  potassium 
soluble.  Fusion  with  calcium  chloride  has  much  less  effect.  The 
residue  has  considerable  value  as  a  fertiliser.  Experiments  on 
the  action  of  soil  on  the  powdered  felspar  show  that  in  the  course 
of  six  to  twelve  months  at  the  ordinary  temperature,  the  potassium 
increases,  but  the  results  are  inconclusive,  on  account  of  decomposition 
of  the  soil,  setting  free  phosphates  and  potassium  salts.  C.  H.  D. 

New  Alkali  Phosphides  of  the  Type  M2P5.  Louis  Hackspill 
and  Robert  Bossuet  ( Compt .  rend.,  1912,  154,  209 — 211). — A 
description  of  the  preparation  and  properties  of  caesium,  rubidium, 
potassium,  and  sodium  phosphides  having  the  general  formula  M2P5. 

Two  or  three  grams  of  the  metal  and  a  large  globule  of  phosphorus 
are  distilled  successively  into  an  evacuated  tube,  and  the  mixture 
heated  at  400 — 430°.  A  black  mass  is  formed  containing  free  metal, 
but  after  100  to  150  hours  this  is  lost  by  volatilisation  and  the 
phosphide  becomes  reddish-brown.  In  the  case  of  the  sodium  salt,  it  is 
necessary  to  heat  at  450°.  At  0 — 100°  the  four  phosphides  resemble 
cadmium  sulphide  in  appearance,  but  become  darker  at  higher  tempera¬ 
tures,  and  are  almost  colourless  when  cooled  in  liquid  nitrogen.  They 
melt  at  about  650°  with  decomposition  and  loss  of  phosphorus.  They 
rapidly  decompose  in  air,  and  when  treated  with  water  yield  a  solid 
phosphorus  hydride,  together  with  a  small  amount  of  phosphine  and 
hydrogen.  Potassium  phosphide  has  D  2  approximately. 


w.  o.  w. 
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New  Compounds  of  Nitrogen  and  Hydrogen  with  Lithium. 
Franz  W.  Dafert  and  R.  Miklauz  ( Monatsh .,  1912,  33,  63 — 69. 
Compare  Abstr.,  1909,  ii,  882  ;  1911,  ii,  39). — On  exposure  to  sun¬ 
light,  lithiumimide  decomposes  according  to  the  equation  : 

2Li2NH  =  LisN  +  LiNH2, 

the  reaction  being  accompanied  by  the  development  of  a  dark 
red  colour.  In  the  action  of  nitrogen  on  lithium  hydride,  of 
hydrogen  on  lithium  nitride,  or  of  mixtures  of  nitrogen  and  hydrogen 
or  ammonia  on  lithium  hydride  or  nitride,  lithiumimide,  lithiumamide 
or  trilithiumamide,  or  mixtures  of  these  three  substances  are  formed, 
the  final  product  depending  on  the  temperature  and  other  experimental 
conditions.  The  amide  can  be  readily  obtained  by  the  action  of 
ammonia  on  amorphous  lithium  nitride  at  temperatures  between  130° 
and  350°,  or  on  crystalline  lithium  nitride  from  410°  to  430°,  or  on 
lithium  hydride  from  440 — 460°,  the  changes  taking  place  according 
to  Li3N  +  2NH3  =  3LiNH2  and  LiH  +  NH,  =  LiNH2  +  H2. 

At  450°  lithiumimide  reacts  with  hydrogen  according  to 
3Li2NH  +  2H2  =  2Li3NH2  +  NHS.  The  trilithiumamide  thus  obtained 
reacts  at  about  600°  with  Ditrogen  according  to  4Li3NH2  +  N2  = 
6Li2NH  +  H2.  H.  M.  D. 

The  True  Atomic  Weight  of  Silver,  Deduced  from  the 
Laboratory  Determinations  of  a  Century.  Gustave  D.  Hinrichs 
(Compt.  rend.,  1912,  154,  211 — 213.  Compare  Abstr.,  1908,  ii,  573, 
574;  1909,  ii,  140,  653;  1910,  ii,  285,  844;  1911,  ii,  1080).— The 
extent  to  which  values  for  the  atomic  weight  of  silver  by  Stas, 
Marignac,  Maumene,  Gallo,  the  Harvard  school,  and  others  differ 
from  the  whole  number  108  is  shown  in  diagrammatic  form.  The 
author  considers  that  the  manner  in  which  these  differences  are 
distributed  above  and  below  108  justify  the  conclusion  previously 
arrived  at,  that  the  true  atomic  weight  of  silver  is  108°. 

w.  o.  w. 

Modifications  of  Silver.  I.  Mirror  Silver.  Yolkmar  Kohl- 
schUtter  and  Emilie  Fischmann  ( Annalen ,  1912,  387,  86 — 145). — 
True  allotropy,  characterised  by  a  different  energy-content  of  the 
modifications,  does  not  occur  in  silver,  but  the  physical  properties  of 
silver  differ  in  a  marked  degree  according  to  the  method  of  prepara¬ 
tion.  In  the  present  investigation,  the  properties  of  silver  mirrors 
prepared  under  different  conditions  are  studied. 

Potential  measurements  with  ammoniacal  silver  solutions  against 
silver  nitrate  show  that  a  part  of  the  silver  must  be  present  as 
hydroxide,  and  this  part  is  of  essential  importance  in  mirror  formation. 
It  is  shown  that  the  reduction  by  tartaric  acid  or  sugars  always 
involves  the  formation  of  aldehydes,  and  that  in  all  cases  colloidal 
substances  are  formed  during  the  reaction.  Reduction  with  ferrous 
salts  or  hydrogen  causes  deposition  of  the  silver  on  the  surface  of  the 
containing  vessel,  but  the  deposit  is  black,  and  does  not  take  the  form 
of  a  mirror.  The  reduction  potential  is  not  the  determining  factor,  as 
the  substances  which  yield  mirrors  include  those  with  both  high  and 
low  reduction  potentials.  A  low  velocity  of  reduction  is  favourable, 
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and  the  influence  of  traces  of  copper  and  other  metallic  salts  in 
promoting  the  formation  of  mirrors  is  due  to  their  retarding  effect  on 
the  reduction.  Adsorption  of  silver  hydroxide  by  the  walls  of  the 
containing  vessel  plays  an  important  part,  and  the  formation  of 
a  mirror  is  favoured  by  prolonged  contact  with  the  silver  solution, 
before  the  reducing  agent  is  added.  Experiments  with  filter  paper 
show  that  silver  hydroxide  is  adsorbed  to  a  greater  extent  than  the 
other  constituents  of  the  solution.  The  surface  tension  is  lowered 
by  all  the  substances  which  serve  as  reducing  agents,  and  in  some 
cases  the  surface  tension  diminishes  with  time. 

Silver  mirrors  prepared  in  presence  of  traces  of  metallic  salts  differ 
in  appearance,  but  consist  in  general  of  pure  silver.  Thin  mirrors  are 
transparent,  and  are  recognisable  as  colloidal  (disperse)  by  means  of 
the  cardioid  ultramicroscope.  The  colloidal  character  is  confirmed  by 
the  action  of  electrolytes,  very  dilute  acids  and  haloid  salts  dislodging 
the  film  without  dissolving  it.  The  electrolytic  potential  is  the  same 
as  that  of  massive  silver,  but  the  electrical  resistance  is  greater,  and 
alters  with  the  time,  in  a  manner  which  is  characteristic  of  the 
reducing  agent  used. 

Silver  films  produced  by  electrical  discharge  in  dilute  gases 
show  similar  variations  with  the  nature  of  the  gas  employed. 

C.  H.  D. 

Gelatin  and  Other  Colloids  as  Retarders  in  the  Reduction 
of  Silver  Chloride.  Willem  Reinders  and  C.  J.  van  Nieuwenburg 
( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  10,  36 — 40). — The  addition  of 
small  quantities  of  colloidal  substances  to  a  ferrous  citrate  solution 
has  been  found  to  have  a  very  marked  retarding  influence  on  the  rate 
at  which  silver  chloride  is  reduced.  The  effect  is  exhibited  by  gelatin, 
albumin,  agar-agar,  gum  arabic,  and  also  by  certain  dyes  such  as  acid- 
violet-6/?.  With  Ponceau-3 R  there  appears  to  be  little  or  no  retarda¬ 
tion,  however.  In  the  case  of  gelatin  and  albumin,  the  effect  is  well 
developed  even  in  the  presence  of  0  001%  of  the  colloid.  With 
increasing  concentration  of  the  colloid,  the  retardation  increases,  and 
curves  are  drawn  to  show  the  influence  of  concentration. 

Of  the  two  steps  which  are  involved  in  the  reduction  process :  (a) 
dissolution  of  the  silver  chloride,  ( b )  reduction  of  the  dissolved  salt 
and  precipitation  of  metallic  silver,  it  is  shown  that  the  colloids  are 
without  influence  on  the  former,  and  that  the  observed  effect  is  due  to 
retardation  of  the  second  process. 

From  these  experiments  it  appears  that  gelatin  has  a  double  function 
in  the  photographic  process.  It  acts  as  an  accelerator  in  the  photo¬ 
chemical  reduction  of  the  silver  halide  (compare  Abstr.,  1911,  ii,  490) 
and  as  a  retarder  in  the  subsequent  development.  JEL  M.  D. 

Double  Carbonates  of  Calcium.  Maurice  Barre  ( Compt . 
rend,,  1912,  154,  279 — 280). — When  precipitated  calcium  carbonate 
is  boiled  with  a  concentrated  solution  of  sodium  carbonate,  ortho¬ 
rhombic  crystals  are  produced  having  the  composition 
Na2C03,CaC03,2H0, 

and  not  Na2CO 8 , CaCOa , 5 H 20,  as  stated  by  Fritsche  ( J .  pr.  Chem., 
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1864,  93,  339).  The  compound  is  not  formed  at  98°  unless  the  solu¬ 
tion  contains  at  least  21‘06%  of  sodium  carbonate.  Under  these 
conditions,  potassium  carbonate  gives  a  salt  crystallising  in  prismatic 
needles,  having  the  composition  K2C03,CaC03.  This  is  readily  hydro¬ 
lysed  by  water,  and  at  19°  is  only  stable  in  solutions  containing  at 
least  59’25%  of  potassium  carbonate. 

Barium  and  strontium  carbonates  do  not  appear  to  form  double  salts 
with  the  alkali  carbonates.  W.  O.  W. 

The  Conditions  for  the  Formation  of  Magnesium  Nitride 
from  Air,  Camille  Matignon  and  A.  Lassieur  ( Chern .  Zeit.,  1912, 
36,  30  ;  Compt.  rend.,  1912,  154,  63 — 65). — When  magnesium  powder 
is  heated  to  redness  in  a  deep,  closed  crucible,  the  upper  layer  is  con¬ 
verted  into  oxide  and  the  lower  into  nitride.  The  reaction  with 
nitrogen,  as  shown  by  the  fall  of  pressure  in  a  manometer  connected 
with  the  vessel  containing  the  magnesium,  begins  at  670°,  whilst  the 
reaction  with  oxygen  begins  at  600°  and  is  more  rapid.  If  air  is  used, 
and  the  vessel  is  heated  to  620°,  the  reaction  ceases  when  all  the 
oxygen  has  been  absorbed.  The  behaviour  in  a  crucible  is  thus 
accounted  for.  C.  H.  D. 

Preparation  of  Magnesium  Silicide  and  its  Decomposition 
by  Acids.  Adolphe  Besson  {Compt.  rend.,  1912,  154,  116 — 119). — 
A  mixture  of  magnesium  with  half  its  weight  of  powdered  quartz  is 
stamped  into  an  iron  crucible,  and  the  reaction  started  by  lighting 
some  magnesium  powder  placed  on  the  top.  On  treating  the  black 
mass  of  silicide  with  hydrochloric  acid,  a  gas  is  obtained  containing 
6 — 7%  of  silicon  hydrides,  whereas  Moissan’s  silicide  gives  only  4 — 5%. 
The  amount  of  silicon  hydrides  is  not  increased  by  using  other  acids, 
but  may  be  diminished,  as  in  the  case  of  oxalic,  citric,  or  sulphurous 
acids  which  yield  only  hydrogen.  The  hydrides  are  best  prepared  by 
decomposing  the  silicide  under  water  in  a  large  flask  by  pure  hydro¬ 
chloric  acid.  A  gas  containing  less  than  0-5%  of  hydride  (calculated 
as  tetrahydride)  is  not  spontaneously  inflammable,  but  fumes  in  air, 
forming  a  colourless  solid  of  variable  composition,  H4Si203  or  H4Si204. 
When  this  is  heated  in  a  vacuum,  water  is  lost,  and  the  colourless 
residue  has  the  composition  of  a  suboxide  of  silicon.  W.  O.  W. 

Indian  and  Chinese  Zinc.  W.  Hommel  {Zeitsch.  angew.  Chem. 
1912,  25,  97 — 100). — The  history  of  the  manufacture  of  zinc  in  India 
and  China  is  dealt  with,  the  author  drawing  the  conclusion  that  the 
metal  was  first  obtained  in  India,  the  manufacture  then  being  trans¬ 
planted  to  China,  which  country  then  alone  produced  it  until  the 
middle  of  the  eighteenth  century. 

The  analysis  of  a  specimen  of  Chinese  zinc  recovered  from  the  wreck 
of  a  ship  which  sank  near  Gothenburg  in  1745  gave  the  figures  :  zinc, 
98-990% ;  iron,  0’675% ;  antimony,  0-245%.  Copper,  nickel,  silver, 
arsenic,  and  lead  were  not  present.  T.  S.  P. 

The  Ternary  System  Cadmium  Chloride-Potassium  Chloride- 
Sodium  Chloride.  Hermann  Brand  {Jahrb.  Min.  Beil.  Bd.,  1911, 
32,  627 — 700). — This  system  has  been  investigated  as  a  case  of  a 
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ternary  system  including  binary  compounds  which  do  not  melt  with¬ 
out  decomposition.  The  three  components  have  the  m.  p.’s  CdCl2  562°, 
KC1  774°,  NaCl  798°.  The  binary  system  cadmium  chloride-potassium 
chloride  contains  two  compounds,  CdCl2,KCl,  m.  p.  431°,  forming  a 
maximum  on  the  freezing-point  curve,  and  CdCl2,4K01,  which  breaks 
up  at  460°  into  KC1  and  liquid.  The  two  eutectic  points  occur  at 
382°  and  34  mol.  %  KC1,  and  at  390°  and  63  mol.  %  KC1  respectively. 
The  first  compound  forms  rhombic  crystals,  and  eutectic  structures 
are  well  developed. 

In  the  binary  system  cadmium  chloride-sodium  chloride,  only  a 
single  compound  occurs,  CdCl2,2NaCl,  which  breaks  up  at  425°  into 
sodium  chloride  and  liquid.  The  eutectic  point  is  at  45  mol.  °/Q  NaCl 
and  392°.  Sodium  and  potassium  chlorides  form  a  continuous  series 
of  solid  solutions,  the  freezing-point  curve  having  a  minimum  at  654° 
and  50  mol.  %  NaCl.  At  a  lower  temperature  the  solid  solution  is 
resolved  into  its  components,  the  transformation  curve  having  a 
maximum  in  the  middle  at  400°.  Equilibrium  is  not  entirely  reached 
after  some  months  at  atmospheric  temperature. 

The  compound  CdCl2,KCl  does  not  form  solid  solutions,  and  the 
ternary  system  may  thus  be  broken  up  into  two  systems  CdCl2— 
CdCl2,KCl-NaCl  and  CdCl2,KCl-NaCl-KCl.  The  space- model  has 
been  constructed  by  means  of  a  complete  thermal  and  microscopical 
analysis  of  these  two  systems.  There  are  three  ternary  eutectic  points 
at  354°,  370°,  and  373°  respectively.  There  are  six  surfaces  of  primary 
crystallisation.  Ternary  solid  solutions  are  formed  with  small  propor¬ 
tions  of  cadmium  chloride,  and  the  presence  of  cadmium  chloride  raises 
the  temperatures  at  which  solid  solutions  of  potassium  and  sodium 
chlorides  are  resolved  into  their  compounds. 

The  theory  of  ternary  systems  of  this  type  is  discussed  very 
fully.  C.  H.  D. 

The  Binary  Systems  Cadmium  Iodide-Potassium  Iodide  and 
Cadmium  Iodide-Sodium  Iodide.  Hermann  Brand  ( Gentr .  Min., 
1912,  26 — 32). — Cadmium  iodide  has  m.  p.  385°,  and  potassium  and 
sodium  iodides  have  m.  p.’s  678°  and  653°  respectively.  The  freezing- 
point  curve  of  mixtures  of  cadmium  and  potassium  iodides  has  a  eutectic 
point  at  185°  and  47 ’5  mol.  %  KI,  whilst  the  ascending  branch  has 
two  breaks,  corresponding  with  the  formation  of  the  compound 
CdI2,2KI  at  269°  from  crystals  and  liquid,  and  with  the  transforma¬ 
tion  of  the  a  regular  crystals  of  this  compound  at  215°  into  the 
/3  doubly  refracting  modification,  stable  at  low  temperatures. 

The  freezing-point  curve  of  mixtures  of  cadmium  and  sodium  iodides 
is  of  a  simple  form,  and  a  compound  is  not  formed.  The  eutectic 
point  is  at  287°  and  47  mol.  %  Nal.  The  formation  of  solid  solutions 
is  not  observed  in  either  case.  C.  H.  D. 

The  System  Cadmium-Tin.  A.  P.  Schleicher  {Intern.  Zeitsch. 
Metallographie,  1912,  2,  76 — 89). — The  freezing-point  curve  of  the 
alloys  of  cadmium  and  tin  consists  of  only  two  branches,  intersecting 
at  the  eutectic  point  at  177°  and  67 '6  atomic  %  of  tin.  y-Tin  holds 
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up  to  about  10  atomic  %  of  cadmium  in  solid  solution,  /8-tin  much  less. 
The  transformation  observed  at  127°  corresponds  with  the  breaking 
up  of  the  solid  solution  into  cadmium  and  /3-tin.  Cadmium  does  not 
retain  more  than  traces  of  tin  in  solid  solution.  C.  H.  D. 

[The  Behaviour  of  Certain  Hydroxides  towards  Solutions 
of  Alkylenediamines.]  A  Correction.  Wilhelm  Traube  ( Ber ., 
1912,  45,  164.  Compare  this  vol.,  i,  9). — The  author  points  out  that 
Hantzsch  and  Robertson  (Abstr.,  1909,  ii,  44),  and  also  Dawson 
(ibid.,  ii,  1011),  have  shown  that  ammoniacal  solutions  of  cupric  hydr¬ 
oxide  contain  the  tetrammine  base,  Cu(NH3)4(OH)2.  F.  B. 

Study  of  the  Atomic  Weight  of  Mercury  through  the 
Analysis  of  Mercuric  Bromide.  C.  W.  Easley  and  B.  F.  Brann 
(J.  Amer.  Ghem.  S'oc.,  1912,  34,  137 — 147). — Easley  (Abstr.,  1909,  ii, 
1013  ;  1910,  ii,  957)  has  determined  the  atomic  weight  of  mercury 
by  the  analysis  of  mercuric  chloride.  The  constant  has  now  been 
re-determined  by  a  study  of  mercuric  bromide. 

Pure  mercuric  bromide  was  prepared  by  passing  a  current  of 
nitrogen  through  liquid  bromine,  and  thus  conveying  bromine  vapour 
into  a  chamber  containing  mercury  at  300°.  When  the  whole  of  the 
metal  had  been  converted  into  the  bromide,  the  latter  was  heated 
at  235°  and  nitrogen  passed  through  the  apparatus  to  remove  the 
excess  of  bromine.  The  salt  was  thus  obtained  in  masses  of  needles 
and  was  completely  soluble  in  water. 

The  analysis  of  the  bromide  was  effected  by  treating  a  solution, 
containing  a  weighed  amount,  with  sodium  hydroxide  and  reducing 
by  means  of  hydrazine  hydrate  or  hydrogen  peroxide,  so  that  the 
mercury  was  precipitated  and  the  bromine  ions  left  in  solution.  After 
the  mercury  had  been  removed  by  filtration,  the  solution  was  treated 
with  a  slight  excess  of  nitric  acid,  and  silver  nitrate  was  added 
to  precipitate  silver  bromide.  The  ratio  HgBr2 :  2AgBr  was  thus 
determined. 

The  results  of  eleven  experiments  gave  a  mean  value  for  the  atomic 
weight  of  mercury,  20064  (Br  =  79'92;  Ag  =  107‘88),  as  compared 
with  200'62  and  200’63  obtained  in  the  experiments  with  mercuric 
chloride  ( loc .  cit.).  E.  G. 

Fractional  Crystallisation  of  the  Picrates  of  the  Rare 
Earths.  Louis  M.  Dennis  and  C.  W.  Bennett  ( J .  Amer.  Ghem. 
Soc.,  1912,  34,  7 — 10). — In  attempting  to  ascertain  whether  a  separa¬ 
tion  of  the  rare  earths  could  be  effected  by  the  fractional  crystallisa¬ 
tion  of  the  picrates,  it  was  considered  desirable  to  use  mixtures  of 
earths  containing  members  of  the  yttrium,  erbium,  and  didymium 
groups.  After  removing  cerium  and  thorium  from  such  a  mixture 
by  chlorination  and  treatment  with  hydrogen  peroxide,  the  earths 
were  precipitated  as  oxalates  and  the  latter  converted  into  the  oxides 
by  ignition.  The  oxides  were  converted  into  the  hydroxides  by 
dissolving  them  in  hydrochloric  acid  and  adding  ammonia.  The 
hydroxides  were  dissolved  in  hot  solution  of  picric  acid  to  form  a 
neutral  solution.  The  picrates  were  fractionally  crystallised  from  the 
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solution,  twenty-five  final  fractions  being  obtained.  The  absorption 
spectra  of  these  fractions  were  examined,  and  the  atomic  weights 
determined  by  precipitating  the  earths  as  oxalates  and  finding  the 
ratio  It203 :  3C204.  Curves  were  constructed  to  show  the  changes 
in  the  atomic  weights  and  in  the  intensity  of  certain  bands  of  the 
absorption  spectra. 

The  curves  show  that  praseodymium  and  neodymium  concentrated 
in  the  first  few  fractions,  but  rapidly  decreased  after  the  sixth  fraction  ; 
a  remarkable  increase  in  the  amounts  of  these  elements,  however, 
occurred  in  the  tenth  and  nineteenth  fractions,  and  this  peculiarity 
is  being  further  investigated. ,  Erbium  and  holmium  were  absent 
from  the  first  six  fractions,  but  suddenly  appeared  in  the  eighth 
fraction. 

It  is  evident,  therefore,  that  the  fractional  crystallisation  of  the 
picrates  enables  a  rapid  concentration  of  praseodymium  and  neo¬ 
dymium,  free  from  erbium  and  holmium,  to  be  effected,  and  also  a 
concentration  of  erbium  and  holmium  containing  but  small  amounts  of 
elements  of  the  didymium  group.  E.  G. 

Preparation  and  Properties  of  Metallic  Cerium.  Alcan 
Hibsch  ( Trans .  Amer.  Electrochem.  Soc.,  1911,  20,  57 — 104). — 
Cerium  is  best  prepared  by  dehydrating  ceric  chloride  in  an  atmosphere 
of  hydrogen  chloride,  and  electrolysing  the  fused  chloride  in  an  iron 
crucible,  which  serves  as  cathode,  with  a  graphite  anode.  Sodium 
chloride,  potassium  fluoride,  and  barium  chloride  are  added  in  small 
quantities  to  the  electrolyte  to  increase  the  resistance  of  the  bath  and 
check  decomposition.  The  cerium  thus  obtained  contains  about  2%  of 
impurities,  consisting  of  iron  and  of  cerium  oxide  and  carbide.  It 
may  be  purified  by  amalgamating  with  boiling  mercury,  skimming  off 
the  undissolved  impurities,  and  distilling  in  a  vacuum  in  a  quartz 
vessel  lined  with  magnesia.  The  metal  has  then  D25  6’92,  and  is 
almost  as  soft  and  malleable  as  lead.  Its  alloys  with  most  other 
metals  are  hard  and  brittle,  but  the  alloy  with  antimony  is  soft  and 
stable  in  air.  The  alloys  with  iron,  nickel,  tungsten,  manganese, 
cadmium,  and  several  other  metals  yield  sparks  when  struck. 

C.  H.  D. 

The  Electrical  Properties  of  Aluminium  Alloys.  Witold 
Bboniewski  (Ann.  Ghim.  Phys.,  1912,  [viii],  25,  5 — 125). — Most  of 
the  experimental  results  contained  in  this  paper  have  been  previously 
published  (Abstr.,  1910,  ii,  128,  715;  1911,  ii,  115).  The  following 
further  compounds  are  described :  AlgFe,  Al3Mn,  and  Al3Ni,  which 
are  recognised  by  the  electrical  methods  previously  employed.  Ternary 
alloys  of  copper,  aluminium,  and  silver,  obtained  by  making  binary 
mixtures  of  the  compounds  A1Cu3  and  Al2Ag3,  have  also  been  studied. 
A  series  of  measurements  of  alloys  of  the  composition  AlCu3  fix  the 
transition  point  at  580°.  0.  H.  D. 

Sinhalese  Iron  and  Steel  of  Ancient  Origin.  Sib  Bobebt 
Hadfield  ( Proc .  Roy.  Soc.,  1912,  A,  86,  94 — 100). — Specimens  of  iron 
and  steel,  obtained  from  the  buried  cities  of  Ceylon,  have  been 
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analysed,  subjected  to  various  mechanical  tests,  and  the  micro¬ 
structure  examined.  The  analytical  data  for  the  three  specimens  are 
as  follows : 


C.  Si.  S.  P.  Mn.  Fe.  Density. 

Steel  chisel  (fifth  century) .  traces  0T2  0'003  0'28  nil  99'3  7'69 

Nail  (fifth  century)  .  traces  O'll  nil  0'32  nil  —  7*69 

Native  billhook  .  traces  0'26  0-022  0-34  traces  —  7 '50 


The  percentage  of  silicon  is  low,  that  of  phosphorus  high,  whilst 
the  absence  of  manganese  is  rather  remarkable.  The  low  percentage 
of  sulphur  indicates  that  a  very  pure  fuel,  no  doubt  charcoal,  was 
employed  in  the  production  of  the  material.  The  micro-photographs 
and  the  mechanical  tests  show  that  the  specimens  represent  wrought 
iron  and  not  steel,  resembling  somewhat  the  material  known  as 
puddled  iron.  According  to  the  photographs,  the  specimens  contain 
a  large  amount  of  slag,  indicating  that  the  material  has  not  been 
subjected  to  anything  like  the  amount  of  squeezing  and  forging  that 
modern  wrought  iron  undergoes.  Some  of  the  micro-photographs  show 
martensitic  structure  in  parts,  and  the  author  considers  that  this 
affords  evidence  of  quenching.  H.  M.  D. 

Influence  of  Painting  on  the  Rusting  of  Iron.  Erik 
Liebreich  and  Fritz  Spitzer  (Zeitsch.  Elektrochem. ,  1912,  18, 
94 — 99). — The  authors  show,  by  covering  iron  with  a  varying  number 
of  coats  of  paint,  that  a  thick  coating  does  not  prevent  rusting ;  on 
the  contrary,  the  greater  the  number  of  coats  the  greater  the  rusting. 
The  requisite  water  probably  comes,  in  part  at  least,  from  the  slow 
oxidation  of  the  oil  of  the  paint.  The  source  of  the  oxygen  also 
necessary  for  rusting  has  not  been  discovered,  nor  has  any  explanation 
been  found  for  the  fact  that  rusting  is  favoured  by  the  thickness  of 
the  coating.  All  the  paints  tried  had  the  same  effect  except  one 
containing  alkali. 

Fresh  iron  is  positive  towards  painted  iron  at  tirst,  but  the  positive 
value  gradually  diminishes,  and  finally  the  fresh  iron  is  negative  to 
the  painted  iron.  This  appears  to  be  due  to  the  liberation  of  hydrogen 
on  the  iron.  G,  S. 

First  Crystallisation  and  Subsequent  Physico-chemical 
Transformations  in  Iron-Carbon  Alloys  containing  more 
than  4%  of  Carbon.  Nicolaus  M.  von  Wittorf  («/.  Russ.  Phys. 
Ghem.  Soc.,  1911,  43,  1613 — 1690). — The  principal  results  of  this 
extended  thermal  and  micrographic  study  of  iron-carbon  alloys  are 
as  follows. 

Fusions  containing  6 '2 — 10%  of  carbon  begin  to  crystallise  at 
2000 — 2380°,  with  separation  of  a  phase  rich  in  carbon  (?FeC2), 
which  in  unetched  sections  has  a  pale  sulphur-yellow  colour  and  a 
silvery  reflexion.  This  phase  is  etched  very  slowly  by  nitric  acid 
(1  :  4),  and  becomes  coated  with  copper  when  treated  with  very  dilute 
copper  sulphate  solution  \  after  the  action  of  nitric  acid,  a  dark 
residue  is  obtained.  The  same  carbide  crystallises  when  the  fusion  is 
heated  to  2600°  and  graphite  dissolved  in  it.  From  somewhat  below 
2000°  down  to  1700°,  the  first  substance  separating  is  pure  cementite. 
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In  the  temperature  region  1650 — 1330°,  burning  of  the  fusion  takes 
place,  this  being  particularly  marked  with  a  carbon-content  of  about 
7%;  stirring  of  the  fusion  is  accompanied  by  the  appearance  of  thin, 
tabular  crystals  (1  FeC)  at  the  surface,  whilst  in  fusions  heated  to 
about  1600°  these  crystals  assume  the  form  of  long  arrows  with 
angular  projections. 

Fusions  heated  below  1700°  always  contain  a  metallic  phase 
surrounding  the  arrows  or  a  compound  rich  in  carbon  (1  Fe02),  forming 
dendritic  masses  on  a  eutectic-like  foundation.  This  compound  is  not 
appreciably  etched  by  4%  alcoholic  picric  acid  solution  or  by  aqueous 
sulphuric  acid  (1:10  by  weight)  if  the  mass  is  hardened  at  a  tem¬ 
perature  not  below  1160°,  but,  unlike  cementite,  it  is  etched 
energetically  by  1:4  nitric  acid.  The  quantity  of  this  compound 
separating  initially  increases  from  0  to  100%  with  increase  in  the 
concentration  of  the  carbon  from  4*1%  to  5%.  In  fusions  containing 
6%  or  7%  of  carbon,  the  basic  mass  of  metal  consists  of  this  com¬ 
pound  and  of  the  arrow-like  residuum  (1  FeC),  its  composition  being 
expressed  by  the  formula  Fe4C  (5*02%  C).  The  carbide,  Fe4C, 
decomposes  into  y-solution  and  graphite  below  1130°. 

Crystallisation  of  the  stable  eutectic  in  fusions  containing  more  than 
4T%  of  carbon  proceeds  at  about  1180°. 

The  phases  crystallising  above  2000°  (1  FeC2)  and  at  1600 — 1400° 
(?  FeC)  decompose  with  separation  of  graphite. 

The  points  of  disagreement  between  these  results  and  those  of  Ruff 
and  of  Ruff  and  Goecke  (Abstr.,  1911,  ii,  897),  which  were  published 
after  the  completion  of  the  author’s  investigations,  are  discussed. 

T.  H.  P. 

Triferro-carbide  (Cementite),  Fe3C.  Otto  Ruff  and  Ewald 
Geksten  ( Ber .,  1912,  45,  63 — 72). — Owing  to  the  uncertainty  as  to 
the  heat  of  formation  of  iron  carbide,  the  authors  have  carried  out 
further  work  on  the  subject.  The  carbide  was  prepared  as  follows  : 
A  mixture  of  1000  grams  of  iron  (C,  4-13%;  Si,  0-074%;  S,  0‘006%  ; 
Mn,  0T5% ;  P,  0-20% ;  Cu,  0’005%)  with  100  grams  of  powdered  arc- 
lamp  carbon  was  heated  for  one  hour  at  a  white  heat,  and  the  fused 
mass  then  poured  on  to  a  large  iron  plate.  After  removing  oxide  and 
dross,  the  cold  fused  mass  was  finely  powdered  and  digested  at  the 
ordinary  temperature  with  A-acetic  acid  for  four  weeks,  and  then  for 
several  weeks  with  A/5-hydrochloric  acid.  Any  remaining  carbon  was 
then  removed  by  levigation,  and  the  residual  carbide  washed  with 
alcohol  and  ether,  and  dried  in  a  vacuum  ;  it  contained  6 -6 9%  C  and 
93-28%  Fe  (theory,  6"67  and  93-33  resp.).  In  appearance  it  was  dark 
grey,  and  consisted,  for  the  most  part,  of  fragments  of  globular 
aggregates  of  needle-shaped  crystals ;  it  was  very  brittle,  and  could  be 
powdered  on  the  hand.  The  hardness  lies  between  3 "2  and  3 -3,  so 
that  it  cannot,  itself,  be  the  cause  of  the  hardness  of  rapidly  cooled 
steel,  which  is  probably  due  to  the  solid  solution  of  the  carbide  in 
y-iron  :  D21  =  7"396,  the  molecular  volume  being  24"34. 

The  molecular  heat  of  combustion,  determined  in  a  bomb  calorimeter, 
was  found  to  be  375*1  Cals.,  the  products  of  combustion  being  carbon 
dioxide  and  ferrosoferric  oxide.  In  the  actual  combustions,  a  mixture 
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of  ferrous  and  ferrosoferric  oxide  is  produced,  from  the  analysis  of 
which  and  the  knowledge  of  the  heat  of  combustion  of  ferrous  oxide 
to  magnetic  oxide,  the  necessary  correction  to  be  applied  to  the  observed 
heat  of  combustion  of  the  carbide  can  be  calculated. 

The  molecular  heat  of  formation  of  ferrosoferric  oxide  was  found  to 
be  265*2  Cal.  Pure  Swedish  iron  (Fe,  99*745%),  and  iron  prepared 
from  pure  ferric  chloride  were  used  in  these  experiments,  allowance 
being  made  for  the  heat  of  combustion  of  the  traces  of  impurities 
present  in  the  Swedish  iron. 

From  the  molecular  heats  of  formation  of  ferrosoferric  oxide  and  of 
carbon  dioxide  (from  graphite  =  94*8  Cal.),  and  from  the  molecular 
heat  of  combustion  of  iron  carbide  to  ferrosoferric  oxide  and  carbon 
dioxide,  the  heat  of  formation  of  iron  carbide  (Fe3C)  is  found  to  be 
-  15*1  Cal.  T.  S.  P. 

Chromic  and  Aluminium  Nitrates.  Milokad  Z.  Jovitschitsch 
( Monatsh .,  1912,  33,  9 — 18). — By  dissolving  strongly  heated  chromic 
oxide  in  hot  concentrated  nitric  acid  of  D  1*4,  a  solution  is  obtained 
from  which  the  hydrate,  Cr2(N03)6,15H20,  crystallises  on  cooling 
in  the  form  of  dark  brown  prisms  [a  :  b  :  c  —  1*4250  :  1  :  1*1158  ; 
/3  =  93°10'].  In  contact  with  dry  air,  the  crystals  lose  6H20,  with  the 
formation  of  the  grey-coloured  hydrate,  Cr2(N03)6,9H20. 

Under  similar  conditions,  the  solution  of  strongly  heated  alumina 
in  concentrated  nitric  acid  gives  rise  to  the  nitrate,  Ad2(N03)6,15H20 . 
These  crystals,  like  those  of  the  corresponding  chromic  salt,  are  quite 
stable  when  exposed  to  the  ordinary  air. 

Crystals  of  aluminium  nitrate  containing  a  smaller  proportion  of 
water  appear  to  separate  from  solutions  of  alumina  in  fuming  nitric 
acid,  but  these  are  very  hygroscopic,  and  the  composition  could  not  be 
determined.  H.  M.  D. 

Preparation  and  Properties  of  Some  Perchlorates.  H.  Gold¬ 
blum  and  F.  Teklikowski  {Bull.  Soc.  chim.,  1912,  [iv],  11,  103 — 111). 
— The  perchlorates  were  prepared  by  dissolving  the  appropriate 
carbonate  or  hydroxide  in  perchloric  acid,  and  evaporating  the  solution 
obtained  until  crystallisation  occurred.  Analyses  of  the  nickel  and 
cobalt  salts  were  made,  the  metals  being  determined  electrolytically 
after  conversion  into  sulphates.  The  acid  was  estimated  by  electro¬ 
lysing  a  dilute  solution  of  the  perchlorate,  using  a  current  of  0*1 
ampere  and  2*4  volts,  and  titrating  the  solution,  when  deposition  of 
the  metal  was  complete. 

Nickel  perchlorate,  NiC104,5H20,  m.  p.  149°,  forms  long,  green, 
hygroscopic  needles,  and  is  soluble  in  water,  alcohol,  or  acetone.  When 
heated  at  103°,  it  becomes  only  partly  soluble  in  these  solvents; 
the  insoluble  matter  is  yellow  and  crystalline,  and  is  probably  a  basic 
salt.  When  kept  in  aqueous  solution  even  at  0°,  the  perchlorate 
undergoes  hydrolysis,  depositing  a  flocculent  precipitate  of  nickel 
hydroxide.  Cobalt  perchlorate,  CoC104,5H20,  m.  p.  143°,  forms  long, 
red  needles,  and  resembles  the  nickel  salt  in  properties,  but  is  more 
stable,  not  being  decomposed  when  heated  at  103°,  nor  when  the 
aqueous  solution  is  boiled.  Chromium  perchlorate  forms  short,  green, 
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deliquescent  needles,  and  is  very  soluble  in  alcohol.  Didymium 
perchlorate  forms  hopper-shaped  aggregates  of  cubic  crystals,  and  is  less 
soluble  in  alcohol  than  the  other  three  perchlorates.  T.  A.  H. 

Some  Reactions  and  Compounds  of  Tin  Tetrafluoride. 
Ludwig  Wolter  ( Chem .  Zeit.,  1912,  30,  165). — Pure  tin  tetra¬ 
fluoride  is  a  snow-white,  very  hygroscopic,  crystalline  compound. 
Gaseous  ammonia  combines  with  it  at  43°,  forming  a  white  compound , 
SnF4,NH3,  which  loses  very  little  ammonia  even  at  400°.  When  tin 
tetrafluoride  and  ammonia  are  heated  together  in  a  sealed  tube  at 
120 — 130°,  strongly  refracting  crystals  of  a  second  compound , 
SnF4,2NH3,  are  obtained.  Both  compounds  dissolve  in  water,  the 
solutions  gradually  becoming  turbid. 

The  pyridine  compound,  obtained  by  heating  the  components  in 
a  reflux  apparatus,  forms  white  crystals  of  the  composition 

SnF4,2C5NH5. 

Quinoline  and  aniline  yield  white  additive  compounds.  Liquid 
hydrogen  sulphide  decomposes  tin  tetrafluoride  in  a  sealed  tube, 
according  to  the  equation  :  SnF4  +  2H2S  =  SnS2  +  4HF.  Chlorine 
compounds  of  phosphorus  bring  about  an  exchange  of  chlorine  and 
fluorine.  Metals  react  violently,  liberating  tin,  and  the  formation  of 
a  difluoride  is  not  observed.  C.  H.  D. 

Arsenic-Antimony  Alloys.  Nicola  Parravano  and  Pietro  de 
Cesaris  ( Intern .  Zeitsch.  Metallographie,  1912,  2,  70 — 75). — Only 
alloys  containing  from  0  to  40%  of  arsenic  can  be  prepared  under  the 
ordinary  pressure.  Within  this  range,  a  continuous  series  of  solid 
solutions  is  formed,  the  freezing-point  curve  having  a  minimum  at 
612°  and  17 '5%  of  arsenic.  The  alloys  are  microscopically  homo¬ 
geneous.  The  compound  Sb2As  (Descamps,  Abstr.,  1878,  705)  does 
not  exist.  C.  H.  D. 

Hydrosols  of  Columbic  and  Tantalic  Acids  and  the  Separa¬ 
tion  of  Columbium  and  Tantalum  according  to  the  Method  of 
Weiss  and  Landecker.  Otto  Hauser  and  A.  Lewite  ( Zeitsch . 
angew.  Chem.,  1912,  25,  100 — 103). — The  hydrosols  of  columbic  and 
tantalic  acids  are  readily  prepared  by  fusing  columbiun  or  tantalum 
pentoxides  with  alkali,  dissolving  the  fused  mass  in  water,  and 
dialysing  the  solution,  whereby  a  neutral  liquid  can  be  obtained. 
The  hydrosols  are  comparatively  stable,  remaining  unchanged  for 
weeks  when  preserved  in  stoppered  flasks ;  by  concentration  over 
sulphuric  acid,  solutions  were  obtained  which  contained  1’346  grams 
of  tantalum  pentoxide  and  2 ‘5 71  grams  of  columbium  pentoxide  per 
litre.  The  disperse  phase  is  negatively  charged,  and  the  various 
precipitation  reactions  are  described.  It  is  specially  noteworthy  that 
they  are  very  sensitive  to  sulphate,  chloride,  sulphite,  or  nitrate  ions, 
and  that  the  hydrosol  of  tantalic  acid  is  readily  precipitated  by  a 
current  of  carbon  dioxide,  whereas  that  of  columbic  acid  remains 
stable,  at  all  events  for  twenty-four  hours. 

The  sensitiveness  towards  the  nitrate  ion  explains  why  Foote  and 
Langley  (Abstr.,  1911,  ii,  72)  were  not  able  to  obtain  good  results  in 
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the  separation  of  columbium  and  tantalum  by  the  method  of  Weiss 
and  Landecker  (Abstr.,  1909,  ii,  942),  since  according  to  this  method 
potassium  nitrate  is  added  to  the  sodium  carbonate  used  in  the  fusion. 
The  authors  find  that  satisfactory  results  are  obtained  when  sodium 
carbonate  alone  is  used.  T.  S.  P. 

Coagulation  of  Gold  Hydrosols.  Ant.  Galecki  ( Zeitsch .  anorg, 
Chem.,  1912,  74,  174 — 206). — The  coagulation  of  gold  hydrosols  on 
addition  of  small  quantities  of  electrolytes  has  been  examined  by  means 
of  the  ultra-microscope  and  by  measurements  of  the  movements  of  the 
particles  in  an  electric  field.  From  these,  the  conclusion  is  drawn  that 
there  is  no  essential  connexion  between  the  colour  of  the  colloidal 
solutions  and  the  size  of  the  disperse  particles.  On  the  other  hand, 
the  curves  which  are  obtained  when  the  calculated  electric  charges 
carried  by  the  particles  are  plotted  against  the  concentration  of  the 
electrolytes,  show  that  the  electrostatic  effects  accompanying  the 
coagulation  process  vary  in  a  marked^  manner  with  the  nature  of 
the  electrolyte.  H.  M.  D. 

Platinum,  Rhodium,  and  Hydrogen.  Adolf  Sievekts  and 
E.  Jukisch  ( Ber .,  1912,  45,  221 — 229). — Using  the  method  described 
previously  (Abstr.,  1911,  ii,  990),  the  authors  have  determined  the 
solubility  in  platinum  wire  of  hydrogen  at  atmospheric  pressure  and  at 
temperatures  up  to  1340°.  The  solubility  increases  with  rise  in 
temperature ;  platinum  which  has  been  saturated  with  hydrogen  at  a 
high  temperature  retains  practically  none  of  the  gas  when  cold.  At 
room  temperatures,  massive  platinum  dissolves  no  measurable  quantity 
of  hydrogen. 

The  absorptive  power  of  platinum  for  hydrogen  is  much  less  than 
that  of  an  equal  weight  of  iron  or  nickel,  and  is  considerably  less  than 
that  of  copper  ;  at  409°,  100  grams  of  platinum  wire  dissolve  0’006, 
and  at  1342°,  0*084  mg.  of  hydrogen  at  atmospheric  pressure. 

At  constant  temperature  and  under  varying  pressure,  the  quantity 
of  hydrogen  absorbed  by  platinum  wire  is  proportional  to  the  square- 
root  of  the  pressure. 

Carbon  monoxide  and  sulphur  dioxide  are  insoluble  in  platinum. 

Precipitated  rhodium,  when  heated  in  a  vacuum,  gives  off  a 
considerable  volume  of  gas,  consisting  of  a  mixture  of  carbon  dioxide, 
oxygen,  hydrogen,  and  water  vapour.  Four  grams  of  the  metal  which 
had  been  heated  to  a  red  heat  did  not  dissolve  a  measurable  quantity  of 
hydrogen  or  carbon  dioxide  between  420°  and  1020°.  T.  S.  P. 
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A  Suggestion  for  Mineral  Nomenclature. 
Washington  (Amer.  J.  Sci .,  1912,  [iv],  33,  137 — 151).- 
for  a  system  of  names  (to  supplement  the  present 
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retained  for  ordinary  use)  which  would  indicate,  not  only  chemical 
and  crystallographic  characters,  but  also  indicate  mineral  relation¬ 
ships.  The  nature  of  this  suggestion  may  be  best  indicated  by 
selecting  a  few  examples. 

Pyrite  Group  (pyrides,  R(S,As,Sb)2  ;  cubic,  pyritohedral) : 

Pyrite  . . .  FeS2 .  Iron  sulpyride. 

Hauerite  .  MnS2  .  Manganese  sulpyride. 

Smaltite  .  CoAs2 .  Cobalt  arsenpyride. 

Cobaltite .  Co(S,As)2  .  Cobalt  sularsenpyride. 

Marcasite  Group  (marcasides,  R(S,As)2  ;  orthorhombic)  : 

Marcasite .  FeS2  .  Iron  sulmarcaside. 

Rammelsbergite  NiAs2 .  Nickel  arsenmarcaside. 

Spinel  Group  (spinelates,  R"R'"204  ;  cubic)  : 

Spinel  .  MgA3204 .  Magnesium  alumispin elate. 

Magnetite  .  FeFe204  .  Ferrous  ferrispinelate. 

Chromite .  FeCr204  .  Ferrous  chromispinelat'e. 

Datolite  Group  (datolates,  R"3R"/2Si2O10  ;  monoclinic)  : 

Datolite  .  H2Ca2B2Si2O10  ...  Acid  calcium  bori-datolate. 

Euclase  .  H2Gl2Al2Si2O10  ...  Acid  glucinum  alumi-datolate. 

Gadolinite  .  FeGl2Y2Si2O10  ...  Ferro -glucinum  yttri-datolate. 

Apatite  Group  (apatates,  R"5(F,C1)([P,  As,V]04)3 ;  hexagonal)  : 

Apatite  .  Caa(F,Cl)(P04)3 ...  Calcium  phosphapatate. 

Miinetite  .  Pb5Cl(As04)3  .  Lead  arsenapatate. 

Vanadinite .  Pb5Cl(V04)3  .  Lead  vanadapatate. 

L.  J.  S. 

Paraffins  from  a  Yorkshire  Coal  Seam.  Julius  B.  Cohen  and 
Cornelius  P.  Finn  ( J .  Soc.  Chem.  Ind.,  1912,  31,  12 — 14). — Analyses 
of  a  dark  brown,  semi-solid  material  obtained  from  the  Haigh  Moor 
seam  of  the  Hemsworth  Collieries  showed  that  the  substance  consisted 
of  a  mixture  of  liquid  and  solid  paraffins.  The  liquid  fractions  obtained 
on  distillation  under  low  pressure  contained  probably  members  of  the 
series  from  C10H22  to  C16H34 ;  from  the  solid  fractions  the  following 
paraffins  were  isolated  :  C20H42,  C22H46,  C23H48,  C24H50,  C25H52,  C26H54, 
and  C32H66.  W.  P.  S. 

[Goldfieldite  and  Famatinite  from  Goldfield,  Nevada.] 
Frederick  Leslie  Ransome  ( Zeitsch .  Kryst.  Min.,  1912,  50,  18b — 189 ; 
from  Prof.  Paper ,  U.S.  Geol.  Surv.,  1909,  No.  66,  1 — 258). — In  a 
monograph  on  the  geology  and  ore-deposits  of  this  district,  the  following 
mineral  analyses  are  given.  The  name  goldfieldite  is  proposed  for  a 
massive,  lead-grey  mineral  with  bright  metallic  lustre  and  conchoidal 
fracture;  H  =  3 — 3J.  Analysis  I,  by  Palmer,  corresponds  with  the 
formula  5Cu2S,(Sb,Bi,  As)2(S,Te)3  : 

S.  Te.  Sb.  As.  Bi.  Cu.  Fe.  Au.  Ag.  Insol.  Total. 

I.  21-54  17-00  19-26  0'68  6‘91  33-49  —  0'51  0T8  2'00  101-57 

II.  30-5  —  11-3  10-2  —  44-8  3’2  —  —  —  100‘0 

A  massive,  reddish-grey  mineral  is  shown  by  analysis  II,  by  Schaller, 
to  be  in  composition  midway  between  enargite  and  famatinite.  An 
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analysis  is  also  given  of  crystallised  bismite  (Schaller  and  Ransome 
Abstr.,  1910,  ii,  220).  L.  J.  S. 

Lorandite  from  Wyoming1.  Austin  F.  Rogers  (Amur.  J.  Sci., 
1912,  [iv],  33,  105  — 106). — This  thallium  mineral,  T1AsS2,  previously 
known  only  from  Allchar,  in  Macedonia,  is  recorded  from  the  Rambler 
mine,  near  Encampment,  in  southern  Wyoming,  A  single,  small,  deep 
red  crystal  was  found  with  realgar  and  orpiment  on  a  matrix  of  iron- 
pyrites  and  barytes.  The  identity  of  the  mineral  is  proved  by  crys¬ 
tallographic  measurements  and  by  chemical  and  spectroscopic  tests. 

L.  J.  S. 

The  Chemical  Constitution  of  Titaniferous  Iron  Ores. 
Wilhelm  Manchot  and  B.  Heffner  ( Zeitsch .  anorg.  Chem.,  1912,  74, 
79 — 85). — It  has  not  been  decided  whether  titaniferous  iron  ores  have 
the  constitution  FeO,Ti02  or  Fe203,Ti203,  on  account  of  the  difficulty 
of  determining  the  state  of  oxidation  of  the  titanium.  Two  specimens 
have  now  been  examined  :  (I)  a  coarse,  titaniferous  ore  from 
Ekersund,  and  (II)  a  large  crystal  of  ilmenite  from  Ural.  The 
titanium  is  estimated  by  fusion  with  potassium  hydrogen  sulphate, 
reduction  of  the  iron  with  sulphurous  acid,  and  precipitation  of  titanic 
acid  by  boiling.  The  total  iron  is  estimated  in  a  solution  reduced  by 
sulphurous  acid,  and  the  ferric  iron  iodometrically  in  a  solution 
prepared  by  meaus  of  hydrochloric  acid  in  absence  of  air  : 


Ti.  Total  Fe.  Fe'".  Mg.  Ca.  S. 

1 .  16-12  44-50  22-76  0’66  0'25  0'28 

II .  29-81  34-71  9-38  —  —  0  08 


The  ratio  Ti :  Fe"  :  Fe"'  is,  for  I,  1  : 1-1147  : 1-215,  and  for  II, 
1  :0’7312  : 0-2706.  The  ferric  iron  in  II  is  probably  due  to  secondary 
oxidation,  and  the  ratio  Ti02 :  FeO  thus  approaches  1:1  in  both 
cases. 

It  has  been  shown  by  Manchot  and  Richter  (Abstr.,  1906,  ii,  172) 
that  compounds  containing  tervalent  titanium  evolve  hydrogen  with 
alkalis.  Hydrogen  is  not,  however,  evolved  by  the  action  of  alkalis 
on  ilmenite.  The  reaction  of  ilmenite  with  sulphuric  acid  is  also  quite 
similar  to  that  of  a  mixture  of  titanic  acid  and  a  ferrous  salt.  The 
conclusion  is  drawn  that  titaniferous  iron  ores  contain  only  titanium 
dioxide,  and  not  titanious  compounds.  C.  H.  D. 

Chemico-mineralogical  Section  of  the  Older  Salt  Beds 
in  the  Berlepsch  Mine  at  Stassfurt.  Otto  Riedel  ( Zeitsch . 
Kryst.  Min.,  1912,  50,  139 — 173). — Samples  of  the  salts  were  taken 
at  intervals  of  a  few  metres  ranging  from  the  top  to  the  bottom  of  the 
deposit  (a  total  thickness  of  184  metres),  and  representative  of  the 
various  well-known  zones.  The  materials,  being  mixtures  of  various 
minerals,  are  regarded  as  rocks,  and  as  such  are  subjected  to  a 
combined  mechanical  and  chemical  analysis,  with  the  object  of 
determining  the  relative  proportions  of  the  several  minerals  present. 
In  the  mechanical  analysis  the  powdered  materials  were  fractionated 
according  to  density  by  a  heavy  liquid  (tetrabromoethane  and  toluene). 
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The  separated  grains  were  identified  by  means  of  their  optical 
characters  and  by  micro-chemical  tests,  and,  after  drying  at  44 — 45°, 
the  different  fractions  were  analysed.  The  chemical  and  mineralogical 
results  obtained  with  thirty-six  samples  are  tabulated,  and  curves  are 
drawn.  The  mineral  species  identified  include  halite,  anhydrite, 
polyhalite,  kieserite,  carnallite,  loeweite,  vanthoffite,  langbeinite,  and 
sylvite. 

An  analysis  of  vanthoffite  (3Na2S04,MgS04)  gave  the  following 
results ;  the  calcium  is  due  to  a  little  intermixed  polyhalite,  and  some 
loeweite  is  also  perhaps  present : 

S04.  Na.  Mg.  Ca.  K.  Total. 

70-81  24-46  4-83  0'09  0-10  100-29 

The  conditions  of  formation  of  the  deposits  are  discussed,  and  the 
conclusion  is  drawn  that  the  temperature  was  not  less  than  72°.  The 
order  of  crystallisation  of  the  various  minerals  was  much  influenced 
by  the  supersaturation  of  the  solution.  L.  J.  S. 

Pickeringite  from  Thuringia.  H.  Hess  von  Wichdorff  ( Centr . 
Min.,  1912,  42 — 43). — White  or  yellowish-white  balls  of  pickeringite, 
consisting  of  fine  silky  fibres,  occur  in  crevices  in  the  slates  quarried 
near  Lehesten  in  the  duchy  of  Saxe-Meiningen,  D  2-2,  anal.  I  and  II. 
Similar  material  has  also  recently  been  observed  in  the  alum-shales  of 
the  Wetzelstein  near  Saalfeld  ;  anal.  Ill  by  Eyme.  These  analyses 
agree  closely  with  the  usual  formula  MgS04,Al2(S04)3,22H20  : 


SO.,.  A1203.  Fe.203.  MnO.  MgO.  II20.  Total. 

1 .  37-76  12T4  —  trace  455  45'45  99  90 

II .  38  09  12-22  —  trace  4*62  45’44  100’37 

III .  37-31  11-22  1-66  —  5*04  44’88  100*11 


The  mineral  has  been  produced  by  the  action  of  sulphuric  acid, 
formed  by  the  decomposition  of  iron-pyrites,  on  the  shale.  L.  J.  S. 

The  Melting  Point  of  Spodumene.  Kurd  Endele  and 
Reinhold  Riere  ( Zeitsch .  anorg.  Chem.,  1912,  74,  33 — 47). — Lithium 
silicates  have  in  general  a  high  velocity  of  crystallisation.  The  data 
referring  to  the  melting  point  of  spodumene,  Li20,Al203,4Si02,  are 
very  divergent.  The  only  temperature  which  can  be  regarded  as  the 
true  melting  point  is  that  at  which  the  mineral  passes  from  the 
anisotropic  to  the  isotropic-amorphous  condition,  the  liquefaction  of 
the  amorphous  substance,  and  diminution  of  its  viscosity,  being  a 
gradual  process.  The  mineral  has  been  examined  by  heating  to 
various  definite  temperatures,  cooling  rapidly,  and  determining 
certain  of  the  physical  properties. 

The  specific  gravity  is  unaltered  by  heating  to  920°,  but  is 
diminished  from  3*147  to  2*370  at  980°.  Double  refraction  disappears 
after  heating  the  powder  to  980°,  or  with  very  fine  powder  at  950°. 
Sections  of  the  mineral  remain  almost  unchanged  even  after  heating  to 
1000°.  The  mean  refractive  index  of  crystalline  spodumene  is  1*66, 
and  that  of  the  glass  1*519,  the  discontinuity  occurring  at  920 — -980°. 
The  heating  curve  shows  a  marked  discontinuity  at  950°. 

Spodumene  glass  has,  at  the  melting  point,  a  viscosity  almost 
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equal  to  that  of  the  crystals,  and  it  is  only  at  1250 — 1300°  that  the 
viscosity  diminishes  so  far  as  to  show  softening  of  the  glass.  The 
melting  point  is  therefore  950°,  and  natural  spodumene,  which  is 
always  monoclinic,  must  have  been  formed  below  950°.  C.  H.  D. 

[Bentonite  from  Laramie,  Wyoming.]  Nelson  Horatio 
DARTONand  C.  E.  Siebenthal  (Zeitsch.  Kryst.  Min.,  1912,50,  187 — 188; 
from  Bull.  U.S.  Geol.  Surv.,  1909,  No.  3Q4,  1 — 81). — In  an  account  of 
the  geology  and  mineral  resources  of  the  Laramie  basin,  the  following 
analyses  are  given  of  a  kind  of  clay  called  bentonite.  This  is  pale 
yellow  to  pale  olive-green,  with  a  waxy  lustre  and  a  conchoidal 
fracture ;  it  becomes  dull  on  exposure  to  air.  It  forms  beds  with 
sometimes  a  thickness  of  5  feet. 


Si02. 

59-78 

58-25 

66-5 

64-0 

A1203.  Fe203. 

15-10  2-40 

24-70  2-61 

23- 9  3-1 

24- 0  3-2 

‘S - ✓ 

MgO. 

4-14 

1-30 

1-0 

1-5 

CaO. 

0-73 

1-61 

0-5 

0  6 

NaaO.  K20. 

H20. 

16-26 

1100 

5-0 

67 

Total. 
98-51 
94-47 
100-0 
100  0 

60-18 

60-18 

26-11 

26-58 

2-54 

1-01 

0-23 

^  0-80 

1-23  — 

1026 

10-26 

99-63 

99-49 

L.  J.  S. 

Allophanoids.  Stanislaus  J.  Thugutt  ( Centr .  Min.,  1912,  35 — 41; 
from  Spraw.  Tow.  Nauh  Warszawa,  1911,  4,  222 — 228.  Compare 
Abstr.,  1911,  ii,  210). — A  reply  to  Stremme  (Abstr.,  1911,  ii,  406). 
It  is  maintained  that  the  allophanoids  (that  is,  clays  of  the  allophane, 
halloysite,  and  montmorillonite  groups)  represent  definite  compounds, 
and  are  not  merely  mechanical  mixtures  of  colloidal  hydrated  alumina 
and  silica.  Analyses  are  given  of  pseudomorphs  after  augite  from 
Bilin,  Bohemia,  consisting  of  mixtures  of  ciraolite  and  anauxite. 

L.  J.  S. 

Lavas  of  the  Active  Volcano  at  Reunion.  Alfred  Lacroix 
( Compt .  rend,.,  1912,  154,  251 — 257). — A  number  of  analyses  were 
carried  out  to  ascertain  whether  the  predominance  of  vitreous  lavas  at 
the  summit  of  a  volcano  and  the  greater  abundance  of  crystalline 
ones  near  the  base  is  associated  with  differences  in  the  chemical 
composition  of  the  two  varieties.  I.  Mean  of  analyses  of  three  normal 
ancient  lavas  and  five'  modern  ones,  three  being  crystalline  and  the 
others  vitreous.  II.  An  abnormal  modern  lava  very  rich  in  peridote, 

Si02.  A1203.  Fe203.  FeO.  MgO.  CaO.  Na^O.  K20.  TiOa.  P305.  H20.  Total. 

I.  48-22  14-74  2-24  9'38  7'01  12-26  2~23  0’89  2'72  0~36  0-*06  lOO’ll 

II.  43  82  10-10  2-98  10'44  20'89  766  1'44  0’62  2’07  0  21  0’02  100'25 

The  results  show  that  the  crystalline  condition  of  the  lava  is 
independent  of  the  chemical  composition. 

The  abnormal  lava  resembles  more  closely  certain  Tahiti  rocks  than 
any  hitherto  described.  It  appears  to  be  a  felspathic  picrite  rather 
than  a  basalt,  and  is  distinguished  by  the  abundance  of  very  large, 
macled  crystals  of  olivine,  containing  grains  of  magnetite.  The 
mineralogical  characteristics  of  highly  crystalline  stalactites  and 
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stalagmites  of  lava  are  described.  Chemically  they  do  not  differ  from 
the  normal  rock,  but  probably  owing  to  more  rapid  cooling,  are 
lacking  in  crystals  of  olivine.  W.  O.  W. 

Composition  of  the  Mineral  Water  of  Bad  Diirkheim 
G.  Rupp  ( Zeitsch .  Nahr.  Genussm.,  1912,  23,  56 — 59). — An  analysis  is 
recorded  showing  the  quantities  of  mineral  constituents  in  this  water. 
The  results  obtained  agree  with  those  found  by  analyses  in  the  year 
1860  as  regards  the  chief  constituents,  but  the  earlier  analyses  make 
no  mention  of  the  appreciable  quantities  of  arsenic  present  in  the 
water  ;  as  the  general  composition  of  the  water  has  not  changed, 
arsenic  has  probably  been  present  in  the  water  for  some  time.  The 
amount  of  arsenic  found  in  the  present  analysis  was  0-01735  gram  of 
arsenic  trioxide  per  kilo,  of  the  water  (compare  Abstr.,  1907,  ii,  485). 

W.  P.  S. 

New  Analyses  of  Water  from  the  Dead  Sea.  A.  Friedmann 
(Chem.  Zeit 1912,  36,  147.  Compare  Stutzer  and  Reich,  Abstr., 
1907,  ii,  791). — The  samples  were  taken  by  the  author,  (I)  at  a  depth 
of  half-a-metre,  and  (II)  at  a  depth  of  3  metres,  near  the  north-west 
end  of  the  Dead  Sea,  the  temperature  of  the  water  being  27°,  and  that 
of  the  air  34°.  In  a  30  cm.-high  measuring  cylinder  both  samples  of 
water  were  clear  and  transparent,  with  a  tinge  of  blue  colour;  they 
possessed  a  bitter,  saline  taste,  were  alkaline  to  litmus,  and  lead 
acetate  paper  was  blackened  when  held  near  the  mouth  of  the  cylinder. 
Analysis  gave  (percentage  by  weight) : 

Total  solids 
after  drying 

D15.  at  140°.  NaCl.  KC1.  CaCl2. 

I.  1-1241  23  8500  7-8550  1-5208  3-6800 

II.  1-1336  24-1309  7‘9325  1-4318  3 ’6903 

T.  S.  P. 


CaC03 , 
iron,  org. 

MgClz.  NaBr.  CaS04.  matter. 
10-0299  0-5200  0-1460  trace 
10-3125  0-5212  0-1412  trace 
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Physiological  Chemistry. 


Action  of  Ironron  the  Mobile  Oxygen  of  Blood.  Giuseppe 
Rocchi  ( Chem .  Zentr.,  1911,  ii,  1870 ;  from  Arch.  Farm,  sperim.,  1911, 
12,  317 — 324). — That  portion  of  the  oxygen  in  blood  which  is  com¬ 
bined  with  haemoglobin,  and  may  be  estimated  by  reducing  agents,  is 
termed  mobile  oxygen  by  the  author.  Results  of  experiments  on  dogs 
showed  that  the  injection  of  iron  (6  to  12  mg.  per  kilo,  of  body-weight) 
resulted  in  a  diminution  of  the  mobile  oxygen  during  the  first  thirty 
minutes,  followed  by  an  increase  in  the  next  two  hours.  Experiments 
in  vitro  also  proved  that  the  addition  of  ferrous  sulphate  to  blood 
increased  the  quantity  of  mobile  oxygen.  Probably  the  activity  of 
the  oxydases  is  increased.  W.  P.  S. 
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Iron  in  Blood.  Hermann  W.  Fischer  and  E.  Brieger  ( ZeiUch . 
physikal.  Chem.,  1912,  78,  582 — 628.  Compare  Ahstr.,  1910,  ii,  856). 
— The  paper  does  not  deal  directly  with  iron  in  blood,  but  with  certain 
colloidal  systems  containing  iron  salts  and  “  protective  ”  substances 
which  favour  the  retention  of  iron  compounds  in  the  colloidal  con¬ 
dition.  It  is  shown  that  in  many  respects  these  solutions  behave  like 
solutions  of  haemoglobin.  Their  behaviour  towards  hydrogen  peroxide 
(which  may  be  regarded  as  oxygen  under  high  pressure)  has  been 
investigated  in  detail.  The  rate  of  decomposition  of  the  peroxide  was 
followed  by  measuring  the  oxygen  evolved,  and  in  most  of  the 
experiments  the  solutions  were  not  shaken.  The  results  are  only 
qualitative. 

The  decomposition  of  hydrogen  peroxide  in  acid  and  alkaline 
“  protected  ”  solutions  was  investigated.  As  protective  agents, 
glycerol  and  other  hydroxyl  compounds  were  used.  In  acid  solution, 
the  protective  substance  is  oxidised  and  the  iron  reduced  ;  in  slightly 
alkaline  solution,  on  the  other  hand,  the  protective  substance  is  not 
attacked,  but  the  iron  is  oxidised  to  ferrate.  The  iron  compounds 
obtained  in  acid  solution  are  unstable,  and  have  characteristic  colours. 
One  of  these  compounds,  which  is  deep  violet  in  colour,  appears  to  be 
intermediate  in  composition  between  ferrous  and  ferric  salts  ;  in  other 
words,  it  corresponds  with  magnetic  oxide  of  iron.  A  number  of 
experiments  with  different  protective  agents  are  described. 

The  ferrate  solutions,  obtained  by  oxidation  in  weak  alkaline  solu¬ 
tion,  are  so  similar  in  behaviour  to  haemoglobin  with  regard  to  colour, 
power  of  absorbing  oxygen,  etc.,  that  it  is  assumed  that  the  mechanism 
of  oxygen  absorption  is  similar  in  the  two  cases.  On  this  basis  it  is 
suggested  that  the  capacity  of  haemoglobin  to  take  up  oxygen,  forming 
a  peroxide,  depends  on  its  being  nearly  neutral.  When  the  blood 
reaches  a  part  of  the  body  where  carbon  dioxide  is  being  given  off,  it 
becomes  more  acid ;  the  peroxide  is  then  unstable,  and  decomposes, 
giving  up  oxygen.  This  theory  is  also  applied  to  the  action  of  muscles. 

G.  S. 

The  Glucose  of  Blood-serum.  Leonidas  Doxiades  ( Bioc/iem . 
Zeitseh.,  1912,  38,  306 — 309). — When  20 — 30%  dextrose  solutions  are 
treated  with  blood-serum,  there  is  an  increase  in  the  optical  rotation, 
and  a  diminution  of  the  reducing  power  for  Allihn’s  copper  solution. 
These  facts,  together  with  certain  results  obtained  by  the  isolation  of 
the  osazones,  lead  the  author  to  believe  that  maltose  is  produced,  and 
that  the  blood-serum  contains  a  synthesising  enzyme.  S.  B.  S. 

A  Simple  Coagulometer.  Henry  H.  Dale  and  Patrick  P. 
Laidlaw  (J.  Path.  Bad.,  1912,  16,  351 — 362). — The  coagulation  time 
can  be  accurately  determined  in  a  drop  of  human  blood  drawn  from  a 
finger  prick.  It  is  collected  in  a  capillary  tube  containing  a  shot ;  the 
end  point  is  the  moment  when  the  shot  no  longer  moves  when  the 
tube  is  held  vertically.  In  comparative  observations,  the  bore  of 
the  tube,  the  size  of  the  shot,  and  the  temperature  must  be  constant. 
The  time  so  determined  in  normal  individuals  only  varies  by  a  few 
seconds.  Administration  of  calcium  salts,  or  of  adrenaline,  and  a 
milk  diet  made  no  appreciable  difference.  W.  D.  H. 
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Gastric  Acidity.  Justin  Winter  ( Compt .  rend.,  1912,  154,  71 — 73. 
Compare  Abstr.,  1910,  ii,  786). — The  author  quotes  the  results  of 
experiments  carried  out  on  a  dog.  After  special  test  meals  the 
stomach  contents  were  removed  by  a  sound,  and  their  acidity  and 
hydrochloric  acid  content  determined.  The  conclusions  drawn  are 
that  hydrochloric  acid  is  produced  in  three  successive  stages,  the  first 
of  which  involves  formation  of  neutral  organic  hydrochlorides,  the 
second  corresponding  with  the  acidification  of  these  substances,  and  the 
third  to  their  dissociation,  with  production  of  free  hydrochloric  a'dd. 
The  last  stage  does  not  occur  when  the  animal  is  fed  on  water  or 
sugar  solution  alone,  but  requires  a  stronger  stimulus,  such  as  that 
supplied  by  meat  or  other  nitrogenous  material,  or  by  the  irritation 
caused  by  experimental  gastric  fistulse.  The  effect  of  the  latter  has 
not  hitherto  been  taken  sufficiently  into  account  in  such  observations. 

W.  0.  W. 

The  Hourly  Chemical  and  Energy  Transformations  in  the 
Dog  after  an  Abundant  Meat  Diet.  H.  B.  Williams, 
J.  A.  Riche,  and  Graham  Lusk  ( Proc .  Amer.  physiol.  Soe.,  1911, 
xxxiii — xxxiv  ;  Amer.  J.  Physiol.,  29). — A  calorimeter  of  great 
accuracy  (Atwater-Rosa  type)  was  used.  A  dog  was  fed  on  700  grams 
of  meat  at  noon,  and  next  day  its  metabolism  measured  between  10 
and  11  a.m.  At  mid-day  it  received  1200  grams  of  meat,  and  it  was 
returned  to  the  calorimeter.  Heat  production  and  other  factors  were 
then  determined  hourly  for  twenty  hours.  Direct  and  indirect 
calorimetry  agreed  perfectly.  Heat  production  rose  largely,  and  this 
was  proportional  to  the  nitrogen  eliminated  in  the  urine,  and  not  to  the 
quantity  of  material  in  the  intestine.  The  carbon  which  was  retained 
from  the  protein  must  have  been  retained  as  glycogen,  for  if  it  had 
been  retained  as  fat,  oxygen  absorption  would  have  been  10%  less  than 
it  was.  Glutamic  acid  added  to  a  standard  diet  did  not  increase 
heat  production.  W.  D.  H. 

Creatine  and  Creatinine  Metabolism.  Charles  G.  L.  Wolf 
(J.  Biol.  Chem.,  1912,  10,  473—478). — A  discussion  of  previous 
results  from  which  the  conclusion  is  drawn  that  a  disturbance  of 
carbohydrate  metabolism  (emphasised  by  Mendel  and  Rose),  or  a 
disturbance  of  liver  functions  (as  in  dogs  with  Bek’s  fistula),  will  not 
alone  explain  the  excretion  of  creatine.  The  other  processes  which 
contribute  to  this  end  will  be  considered  later.  W.  D.  H. 

Creatine  and  Creatinine  Metabolism  in  Dogs  During 
Feeding  and  Inanition,  with  Special  Reference  to  the 
Function  of  the  Liver.  C.  Towles  and  Carl  Yoegtlin  (J.  Biol. 
Chem.,  1912,  10,  479 — 497). — The  view  is  taken  that  the  liver  does 
not  play  the  important  role  in  creatine  metabolism  which  is  ascribed 
to  it.  Sometimes  creatine  appears  in  the  urine  after  the  administra¬ 
tion  of  creatinine  ;  occasionally  it  is  the  other  way  round  ;  possibly  the 
reaction  is  a  reversible  one.  On  a  fixed  diet,  creatinine  excretion  is 
kept  constant  by  an  adjustment  between  its  production  in  katabolism 
and  its  destruction  by  enzymes.  The  portion  excreted  by  the  kidney 
is  the  part  which  is  not  destroyed.  W.  D.  H. 
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Katabolism  of  Histidine.  Henry  D.  Dakin  and  Alfred  J. 
Wakeman  (</.  BioJ.  Chem.,  1912,  10,  499 — 502). — It  has  been  shown 
previously  that  acetoacetic  acid  can  arise  from  aromatic  amino-acids, 
such  as  tyrosine.  It  is  derived  from  four  adjacent  carbon  atoms,  two 
in  the  side-chain  and  two  in  the  cyclic  nucleus.  The  histidine 
molecule  shows  four  carbon  atoms  similarly  placed,  and  that  it  also 
may  form  acetoacetic  acid  is  confirmed  by  experiments  on  the  perfusion 
of  dogs’  livers  ;  the  perfusion  fluid  consisted  of  blood  to  which  histidine 
carbonate  was  added  ;  after  fifty  minutes  there  was  a  slight  increase 
in  the  acetoacetic  acid  of  the  issuing  fluid.  The  histidine  molecule  is 
probably  first  resolved  into  ammonium  carbonate  (which  may  then 
form  urea)  and  acetoacetic  acid  (which  may  then  undergo  further 
oxidation,  reduction,  or  hydrolysis)  and  a  urea  group  derived  from  the 
nitrogen  atoms  of  the  ring.  This  would  accord  with  the  experiments 
of  Abderhalden  and  Einbeck,  and  of  Kowalewsky,  who  found  that  when 
histidine  is  given  to  dogs,  urea  was  apparently  the  only  katabolic 
product  excreted.  W.  D.  H. 

Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  Otto  Folin  and  W.  Denis  (J.  Biol.  Chem.,  1912, 
11,  87 — 95). — Many  observers  consider  that  the  fate  of  amino-acids 
after  absorption  is  mysterious,  because  so  little  is  discoverable  in  the 
blood.  As  a  matter  of  fact,  the  non-protein  nitrogen  of  the  blood 
does  rise  and  fall  in  reference  to  absorption,  but  the  amino-acids  pass 
rapidly  to  the  tissues,  and  for  a  time  accumulate  there.  Their 
deamidation  in  the  liver  does  not  occur  so  rapidly  as  some  observers 
have  considered.  In  the  present  preliminary  paper,  experiments  are 
described  which  give  analyses  of  the  blood  and  certain  tissues, 
especially  muscle,  after  the  absorption  of  urea,  glycine,  the  abiuretic 
products  of  pancreatic  digestion  and  egg-albumin  from  the  intestine. 
There  is  also  a  comparison  of  the  blood  (portal  and  systemic)  in 
fasting  and  fed  cats.  The  increase  of  Don-protein  nitrogen  is  quite 
manifest  after  absorption.  The  new  note  struck  is  that  the  tissues 
act  as  a  storehouse  or  reservoir  for  a  time,  and  this  will  have  to  be 
reckoned  as  an  important  factor  in  theories  of  protein  metabolism. 
The  full  publication  of  methods,  etc.,  is  deferred.  W.  D.  H. 

Role  of  Proteins  in  Growth.  Thomas  B  Osborne  and  Lafayette 
B.  Mendel  ( Proc .  Amer.  physiol.  Soc.,  1911,  xii ;  Amer.  J.  Physiol,, 
29.  Full  details  in  Publication  156,  Part  II,  Carnegie  Inst,  of 
Washington,  1911). — Some  proteins  are  adequate  for  maintenance  and 
growth  ;  others  are  not.  Maintenance  and  growth,  moreover,  must 
be  distinguished.  The  experiments  were  made  on  rats,  and  single 
proteins  were  added  to  their  diet  (protein-free  milk).  In  promoting 
growth,  casein,  lactalbumin,  egg-albumin,  edestin,  glycinin,  and 
glutenin  are  adequate ;  zein,  gliadin,  and  hordein  are  inadequate. 
Gliadin  and  hordein  are  adequate  for  maintenance,  zein  is  not.  The 
inadequate  proteins  are  all  deficient  in  two  or  more  of  the  usual 
amino-acid  complexes.  W.  D.  H. 

Studies  in  Nutrition.  IV.  The  Utilisation  of  the  Proteins 
of  the  Legumes.  Lafayette  B.  Mendel  and  Morris  S.  Fine 
(J.  Biol.  Chem.,  1912,  10,  433 — 458.  Compare  Abstr.,  1911,  ii,  1109  ; 
this  vol.,  ii,  63). — In  comparison  with  the  other  vegetable  proteins 
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investigated,  the  legume  proteins  are  less  well  utilised.  This  is 
explained  in  part  in  the  case  of  soy  bean  flour,  and  a  preparation 
from  white  beans  by  the  presence  of  cellulose  and  hemicellulose ;  but 
this  explanation  cannot  apply  to  phaseolin  (a  protein  isolated  from  the 
white  bean)  or  to  globulin  separated  from  the  pea.  W.  D.  H. 

Studies  in  Nutrition.  V.  The  Utilisation  of  the  Proteins 
of  Cotton  Seed.  Lafayette  B.  Mendel  and  Morris  S.  Fine 
(J.  Biol.  Chem,,  1912,  11,  1 — 3). — Fraps  states  that  88%  of  the 
proteins  of  cotton  seed  are  utilised  by  steers  and  sheep.  A  lower 
figure  (67 — 75%)  was  obtained  in  the  present  experiments  on  dogs. 

W.  D.  H. 

Studies  in  Nutrition.  VI.  The  Utilisation  of  the  Proteins 
of  Extractive-free  Meat  Powder ;  the  Origin  of  Faecal 
Nitrogen.  Lafayette  B.  Mendel  and  Morris  iS.  Fine  (J.  Biol. 
Chem.,  1912,  11,  5 — 26). — The  meat  residue  employed  was  supplied 
by  Armour  &  Co.,  and  was  a  light  brown  powder.  The  utilisation  of 
its  nitrogen  by  dogs  was  distinctly  lower  than  that  of  fresh  meat. 
The  faeces  were  relatively  rich  in  nitrogen,  which  indicates  a  loss 
through  the  excrements. 

On  ordinary  meat  diet,  protein  utilisation  is  at  least  95%,  and  the 
resulting  faeces  are  for  the  most  part  of  metabolic  origin.  Very  little 
nitrogen  comes  from  the  intestinal  juices,  for  these  are  mainly 
re-absorbed.  This,  however,  will  depend  on  the  rate  of  peristalsis,  and 
that  in  time  is  influenced  by  the  mass  and  character  of  the  intestinal 
contents.  Hence  if  indigestible  material  is  added  to  meat,  peristalsis 
is  accelerated,  and  more  metabolic  products  will  escape  absorption. 
If  the  material  added  is  non-nitrogenous,  the  nitrogen  %  of  the  fseces 
will  be  lower  ;  but  if  the  comparatively  indigestible  material  is  nitro¬ 
genous,  the  nitrogen  concentration  will  be  higher.  If  both  types  are 
present,  the  amount  of  nitrogen  may  be  indistinguishable  from  that 
found  in  meat  fseces.  W.  D.  H. 

The  Formation  of  Organic  Phosphorus  Compounds  from 
Inorganic  Phosphates  in  the  Animal  Body.  Gustav  Fingerling 
(Biochem.  Zeitsch.,  1912,  38,  448 — 467). — The  animals  experimented 
on  were  ducks,  which  were  fed  during  one  season  on  foodstuffs  nearly 
free  from  organic  phosphorus  compounds  with  addition  of  organic 
phosphates,  and  in  another  season  on  foodstuffs  rich  in  organic 
phosphorus  compounds.  The  weights  of  the  egg  laid  and  their  con¬ 
tent  in  lecithin-phosphorus  and  nucleic  acid-phosphorus  were  esti¬ 
mated.  From  the  results  little  difference  was  observed  in  both  the 
quantity  and  composition  of  the  eggs  laid  under  different  conditions, 
from  which  the  conclusion  was  drawn  that  the  organism  can  synthesise 
organic  phosphorus  compounds  from  inorganic  phoshates. 

S.  B.  S. 

Absorption  of  Fat  by  the  Stomach  in  the  Salmon.  Charles 
W.  Greene  [Proc.  Amer.  physiol.  Soc.,  1911,  xxxvi — xxxvii ;  Amer.  J. 
Physiol.,  29). — Young  salmon  were  fed  with  olive  oil  per  rectum. 
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Subsequent  microscopic  examination  after  suitable  fixation  and 
staining  showed  that  fat  globules  were  present  in  the  surface 
epithelium  of  both  the  cardiac  and  pyloric  regions  of  the  stomach. 

W.  D.  H. 

Absorption  of  Pat  by  the  Mammalian  Stomach.  Charles 
W.  Greene  and  William  F.  Skaer  (Proc.  Amer.  physiol.  Soc., 
xxxvii — xxxviii ;  Amer.  J.  Physiol .,  29). — In  dog,  cat,  and  rat,  the 
evidence  that  fat  absorption  occurs  in  both  regions  of  the  stomach 
is  similar  to  that  adduced  in  the  case  of  the  salmon  (see  preceding 
abstract).  W.  D.  H. 

Data  from  Two  Pasts  Each  Exceeding  One  Hundred  Days 
in  Length  in  the  Same  Dog.  Paul  E.  Howe  and  Philip  B. 
Hawk  {Proc.  Amer.  physiol.  Soc.,  1911,  xiv ;  Amer.  J.  Physiol.,  29). — 
The  initial  fast  gave  the  animal  a  sort  of  resistance  which  enabled  it 
to  resist  more  successfully  the  demands  made  on  it  by  the  second.  The 
loss  of  weight  and  the  rapidity  of  the  loss  were  much  less  in  the  second 
period  of  inanition.  W.  D.  H. 

How  do  Isotonic  Sodium  Chloride  Solution  and  other 
Parthenogenic  Agents  Increase  Oxidation  in  the  Sea  Urchin’s 
Egg?  J.  F.  McClendon  and  Philip  H.  Mitchell  {J.  Biol.  Chem., 
1912,  10,  459 — 472). — The  main  conclusion  reached  is  that 

hydroxyl  ions  in  the  medium  increase  the  rate  of  oxidation  in  the 
egg-cells.  W.  D.  H. 

The  Differences  in  the  Composition  of  the  Brain  Substance 
in  Normal  and  Starving  Animals.  Baffaele  Paladino  {Biochem. 
Zeitsch.,  1912,  38,  443 — 447). — In  experiments  carried  out  on  dogs,  it 
was  found  that  the  water  content  in  the  brain  of  fasting  animals  was 
higher  than  that  of  normal  animals.  Parallel  with  the  increase  of 
water  there  is  a  diminution  of  ether-soluble  substances.  No  differences 
could  be  detected  in  the  quantities  of  the  other  brain  constituents 
(cholesterol,  proteins,  lecithin).  S.  B.  S. 

The  Liver  and  Regeneration  of  Fibrinogen.  Walter  J. 
Meek  {Proc.  Amer.  physiol.  Soc.,  1911,  xix — xx;  Amer.  J.  Physiol.,  29). 
— Fibrinogen  was  estimated  as  fibrin.  Dogs  were  bled,  the  blood 
whipped,  and  then  re-injected  ;  fibrinogen  is  regenerated  rapidly,  and 
100%  increase  was  noted  in  three  hours.  After  an  Eck  fistula  and 
ligature  of  the  portal  vein,  this  occurred  more  slowly  ;  but  if  the 
other  blood  supply,  the  hepatic  artery,  was  also  tied,  regeneration  did 
not  occur,  and  the  fibrinogen  left  in  the  blood  rapidly  disappeared. 
Whether  the  liver  itself  forms  fibrinogen,  or  by  means  of  a  hormone 
influences  the  formation  of  this  substance  elsewhere,  is  uncertain. 

W.  D.  H. 

The  Effect  of  Eck’s  Fistula  on  Bile  Formation.  Samuel  A. 
Matthews  {Proc.  Amer.  physiol.  Soc.,  1911,  xxvii — xxviii ;  Amer .  J. 
Physiol.,  29). — Dogs  become  jaundiced  after  ligature  of  the  bile 
ducts,  and  generally  die  within  a  fortnight.  If,  however,  a  biliary 
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fistula  is  also  made,  no  jaundice  develops,  although  the  animals  suffer 
from  digestive  troubles.  If,  further,  an  Eck’s  fistula  is  established, 
bile  flows  from  the  biliary  fistula  for  five  or  six  days  and  then  ceases, 
and  no  jaundice  comes  on.  If  the  ducts  are  ligatured,  and  then  after 
the  onset  of  jaundice  an  Eck’s  fistula  is  established,  the  jaundice  clears 
off  and  the  dogs  become  fairly  healthy  in  a  few  days.  It  therefore 
appears  that  the  portal  blood  contains  the  substance  out  of  which  the 
liver  makes  bile,  or  which  stimulates  it  so  to  do.  W.  D.  H. 

The  Place  of  Retention  or  Reconjugation  of  the  Amino- 
acids  in  the  Body.  Albert  Woelfel  ( Proc .  Amer.  physiol.  Soc., 
1911,  xxxviii — xxxix ;  Amer.  J.  Physiol.,  29). — If  the  mediation  of 
the  liver  or  of  the  intestinal  mucosa  is  necessary  for  the  regeneration 
of  protein  out  of  its  cleavage  products,  then  after  shunting  these 
organs  out  of  the  circulation,  introduction  of  amino-acids  should  lead 
to  increase  of  amino-acid  or  of  ammonia  in  blood  and  urine. 

Dogs  were  used  with  Eck’s  fistula,  and  the  hepatic  artery  tied ; 
solutions  of  amino-acids  were  then  introduced  into  the  washed-out 
intestines ;  two  hours  later  the  animals  were  killed,  and  the  blood  and 
urine  collected.  Small  increases  of  amino-acid  nitrogen  were  found  in 
both  fluids,  which  were  far  from  commensurate  with  the  amounts 
absorbed.  The  same  results  were  obtained  from  dogs  with  coeliac 
axis  and  mesenteric  arteries  tied,  the  amino-acids  being  introduced 
intravenously.  In  other  words  the  tissues  in  general  manifest  an 
avidity  for  amino-acids,  and  presumably  use  them  for  the  regenera¬ 
tion  of  their  protein  constituents.  W.  D.  H. 

Chemistry  of  the  Dog’s  Spleen.  Harry  J.  Corper  (J.  Biol. 
Ghem.,  1912,  11,  27 — 35.) — Estimations  of  water,  nitrogen,  ether- 
soluble  material,  phosphorus,  etc.,  are  given  in  averages  from  the 
examination  of  three  normal  dogs’  spleens.  The  purines  obtained  per 
kilo,  of  spleen  were  : 

In  fresh  After  autolysis  After  autolysis 
spleen.  in  absence  in  presence 
Gram.  of  air.  of  air. 


Guanine  .  1'09  —  — 

Adenine .  0  62  —  — 

Hypoxanthine  .  0‘15  0'017  0-004 

Xanthine  .  0’04  169  0  09 

Uric  acid  .  —  —  1'69 


Oxydase,  guanase,  and  adenase  are  present,  but  uricase  was  absent. 

W.  D.  H. 

The  Ash  of  Smooth  Muscle.  Leon  A.  Ryan  and  Edward  B. 
Meigs  {Proc.  Amer.  physiol.  Soc.,  1911,  xv  ;  Amer.  J.  Physiol.,  29). — The 
smooth  muscle  of  the  pig’s  stomach  contains  less  potassium  and  phos¬ 
phorus,  and  somewhat  more  sodium  and  chlorine  than  the  striated 
muscle  of  the  same  animal,  but  the  differences  are  not  great. 

W.  D.  H. 

The  Absorption  of  Fat  in  the  Salmon’s  Muscles,  and  its 
Resorption  During  the  Migration  Fast.  Charles  W.  Greene 
{Proc.  Amer.  physiol.  Soc.,  1911,  xxxix — xl;  Amer.  J.  Physiol ,,  29). — 
The  salmon  stores  large  quantities  of  fat  in  its  tissues  before  it  begins 
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to  fast  on  entering  fresh  water.  The  storage  is  chiefly  in  the  muscles, 
and  the  stored  fat  gradually  diminishes  until  the  animal  dies  after 
spawning,  but  it  is  never  wholly  consumed.  The  storage  in  the 
constantly  active  fin  muscles  is  slight,  and  is  chiefly  inter-muscular. 
Fat  is  thrown  into  the  fibres  of  the  great  lateral  muscle,  and  kept 
there  in  strikingly  uniform  amount  during  the  entire  migration 
period.  This  is  no  doubt  used  by  the  muscle  as  a  source  of  energy. 

W.  D.  H. 

Studies  on  Chicken  Fat.  I.  Occurrence  and  Perman¬ 
ence  of  Lipase  in  the  Fat  of  the  Common  Fowl  (Gallus 
domesticus).  Mary  E.  Pennington  and  Joseph  S.  Hepburn.  II. 
Oxidation  of  Chicken  Fat  by  means  of  Hydrogen  Peroxide. 
Joseph  S.  Hepburn  (J.  Amer.  Chem.  Soc .,  1912,  34,  210 — 222). — 
Experiments  are  described  which  show  that  lipase  occurs  in  the  fat  of 
fowls,  and  is  the  cause  of  the  fat  becoming  hydrolysed.  Immediately 
after  the  bird  has  been  killed,  the  fat  exhibits  little  or  no  lipolytic 
activity,  and  it  is  therefore  probable  that  during  life  the  lipase  exists 
in  its  zymogenic  form.  After  death,  however,  the  enzyme  becomes 
active,  and  the  acidity  of  the  fat  increases.  The  change  occurs  less 
rapidly  below  0°  than  above  that  temperature.  It  has  been  found  that 
the  lipase  still  retains  its  activity  after  the  fowls  have  been  frozen  for 
as  long  as  eighty-nine  months. 

When  fowls  are  kept  in  the  frozen  state,  the  saponification  and 
Hehner  numbers  of  the  fat  both  increase,  and  this  change  must  be  due 
to  oxidation.  In  view  of  Dakin’s  work  (Abstr.,  1908,  i,  119)  on  the 
oxidation  of  ammonium  salts  of  fatty  acids  with  hydrogen  peroxide, 
experiments  have  been  made  on  the  action  of  this  reagent  on  the  fat 
of  fowls.  It  was  found  that  the  acidity  of  the  fat  always  increased, 
and  that  the  saponification  and  Hehner  numbers  also  increased  simul¬ 
taneously,  the  effect  produced  being  thus  the  same  as  that  which  takes 
place  in  the  fat  when  submitted  to  prolonged  freezing.  The  increase 
of  the  saponification  value  is  attributed  to  the  formation  of  slightly 
lower  homologues  of  the  acids  of  the  fresh  fat,  and  that  of  the  Hehner 
number  to  the  formation  of  aldehydes  and  ketones.  The  corresponding 
changes  in  the  fat  on  prolonged  freezing  are  probably  due  to  the 
action  of  enzymes.  E.  G. 

The  Origin  and  Destiny  of  Cholesterol  in  the  Animal 
Organism.  VIII.  The  Cholesterol  Content  of  the  Liver 
of  Rabbits  Under  Various  Diets  and  During  Inanition. 
George  W.  Ellis  and  John  A.  Gardner  ( Proc .  Roy.  Soc.,  1912, 
B ,  84,  461 — 470). — The  total  free  and  combined  cholesterol  per  kilo, 
of  body-weight  is  remarkably  constant  in  rabbits  fed  entirely  on  bran 
which  has  been  extracted  with  ether,  and  may  be  taken  as  represent¬ 
ing  the  normal  cholesterol  content  of  the  liver  under  conditions  in 
which  the  body-weight  is  kept  constant,  but  no  cholesterol  or 
phytosterol  is  absorbed  with  the  food. 

After  a  period  of  feeding  on  green  food,  a  small  increase  is  noticed, 
indicating  that  some  phytosterol  has  been  absorbed  from  the  food  and 
appeared  in  the  liver  in  the  form  of  cholesterol.  A  marked  increase 


ii.  276 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


in  the  total  cholesterol  of  the  liver  is  noticeable  when  cholesterol  is 
administered  either  with  the  food  or  by  injection  into  the  peritoneal 
cavity,  and  also  when  the  animals  are  kept  in  a  state  of  inanition  and 
are  living  on  their  own  tissue. 

These  experiments  afford  further  support  for  the  hypothesis 
previously  formulated  (Abstr.,  1909,  ii,  498),  that  cholesterol  is  a 
constituent  constantly  present  in  all  cells,  and  that  when  the  cells  are 
broken  down  in  the  life  process,  the  cholesterol  is  not  excreted  as 
a  waste  product,  but  is  utilised  in  the  formation  of  new  cells. 

W.  J.  Y. 

The  Course  of  the  Daily  Excretion  of  Chlorides  in  the 
Urine.  Adolf  Herrmannsdorfer  ( Pjiiiger’s  Archiv,  1912,  144, 
169 — 228). — The  excretion  of  chlorine  rises  in  the  morning,  but  is 
independent  of  breakfast  or  the  previous  evening  meal.  Meals 
produce  a  rise  about  half  an  hour  later,  and  this  is  followed  by  a  fall 
accompanying  the  formation  of  the  hydrochloric  acid  of  gastric  juice. 
An  hour  later  the  curve  again  rises,  due  to  the  alkali  content  of  the 
food.  Administration  of  solutions  of  sodium  chloride  has  no  influence 
on  the  excretion  ;  the  organic  substances  in  the  diet  have  also  no 
effect.  The  alkali  of  the  food  is  all  excreted  within  twenty-four  hours. 
Potassium  ions  produce  a  sinking  of  the  urinary  chlorides ;  this 
element  is  held  fast  by  the  body,  especially  if  it  is  previously  poor  in 
chlorine.  Chlorine  and  water  excretion  were  parallel.  Abnormally 
large  intake  of  protein  produces  diuresis  and  increase  of  urinary 
chlorides.  W.  D.  H. 

The  Influence  of  Magnesium  Salts  and  Sodium  Acetate 
on  the  Acidity  of  the  Urine.  L.  de  Jager  ( Biochem .  Zeitsch., 
1912,  38,  294 — 305). — It  has  been  shown  by  the  author  that  after 
ingestion  of  calcium  salts  a  double  decomposition  takes  place 
with  the  sodium  phosphate,  the  calcium  phosphate  formed  being 
stored  up  in  the  body.  At  the  same  time  alkali  is  withdrawn  from 
the  body,  and  to  restore  equilibrium  the  urine  becomes  acid.  A 
similar  action  follows  the  ingestion  of  magnesium  salts.  In  this  case 
the  author  assumes  that  double  decomposition  takes  place  between 
magnesium  salt  and  calcium  phosphate  in  the  alimentary  tract,  as  a 
consequence  of  which  (in  the  case  of  magnesium  sulphate)  magnesium 
phosphate  and  calcium  sulphate  are  formed,  of  which  the  former 
is  more  readily  resorbed.  The  magnesium  phosphate  in  the  intestines 
exerts  an  acid  action,  as  a  consequence  of  which  alkali  is  withdrawn 
and  the  urine  becomes  acid.  In  the  case  of  ingestion  of  sodium 
sulphate,  calcium  sulphate  and  sodium  phosphate  will  be  formed.  Of 
these,  the  latter  is  more  readily  absorbed,  and  on  the  first  day  of  the 
experiment,  the  content  of  urine  in  ammonia,  free  acid,  and  total 
acidity  showed  marked  diminution,  whereas  there  was  an  increase  of 
phosphoric  acid.  Similar  results  were  previously  obtained  after 
ingestion  of  sodium  phosphate.  After  ingestion  of  magnesium  oxide, 
the  first  effect  was  that  due  to  alkalis  generally,  after  which  the  effect 
was  that  of  a  magnesium  salt.  S.  B.  S. 
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Elimination  of  Amino-nitrogen  from  the  Depancreatised 
Dog.  Henri  Labb^  and  L.  Yiolle  ( Compt .  rend.,  1912,  154,  73 — 75. 
Compare  this  vol.,  ii,  69). — As  a  result  of  about  three  hundred 
experiments  on  normal  dogs  fed  on  lean  meat,  the  daily  urinary 
excretion  of  nitrogen  in  the  form  of  amino-acids  was  found  to  vary 
from  0'053  to  0065  gram.  In  the  case  of  a  dog  from  which  the 
pancreas  had  been  almost  completely  removed,  the  daily  elimination 
corresponded  with  four  to  seven  times  this  amount.  The  ratio  of  amino- 
acid  nitrogen  and  total  nitrogen,  moreover,  was  about  four  times 
greater  with  the  depancreatised  animal  than  in  the  normal  dog. 
These  results  are  of  clinical  interest  in  connexion  with  pancreatic 
disease.  W.  O.  W. 

Metabolism  in  an  Experimental  Fever  with  Special  Reference 
to  Creatinine  Elimination.  Victor  C.  Myers  and  Gl.  O.  Volovic 
( Proc .  Amer.  physiol.  Soc.,  1911,  xviii — xix  ;  Amer,  J.  Physiol.,  29). 
— Fever  was  produced  in  rabbits  by  inoculation  with  the  bacillus  of 
hog-cholera.  The  excretion  of  creatine  ran  parallel  to  body-tem¬ 
perature  ;  so  also  did  total  nitrogen  and  urea.  Creatinine  elimination 
increased  by  30%,  reaching  its  climax  with  the  highest  temperature. 
Creatinine  excretion  followed  the  crisis.  The  increased  creatinine 
elimination  is  regarded  as  representing  endogenous  protein  meta¬ 
bolism,  which  is  abnormally  intense,  owing  to  the  rise  in  temperature. 
The  presence  of  creatine  suggests  the  exhaustion  of  the  normal 
glycogen  store  of  energy,  and  perhaps  measures  the  amount  of 
abnormal  endogenous  protein  metabolism.  W.  D.  H. 

Cell  Stimulation  by  Prolonged  Ingestion  of  Alkaline  Salts. 
Frederick  P.  Wilson  (Bio-Chem.  J.,  1912,6, 162 — 170). — In  mice  fed 
on  food  mixed  with  sodium  hydrogen  carbonate  or  alkaline  sodium 
phosphate,  marked  wasting  occurred  ;  post  mortem,  the  testis  was 
found  to  be  the  only  organ  affected,  the  cells  showing  evidence  of 
great  stimulation.  In  female  mice,  there  was  no  corresponding  change 
in  fjhe  ovaries.  In  rabbits,  wasting  also  occurred,  but  there  were  no 
changes  in  the  generative  organs.  W.  D.  H. 

Calcium  Resorption  and  Calcification.  Masahiko  Tanaka 
( Biochem .  Zeitsch.,  1912,  38,  285 — 293). — In  continuation  of  the  former 
work(Abstr.,  191 1,  ii, 907)  the  author,  from  histological  investigations  of 
animals,  after  injection  of  calcium  salts,  finds  that  the  calcifications  are 
of  the  character  of  metastasis,  that  is  to  say,  the  calcium  salts  were  either 
taken  up  by  the  blood  and  spread  about,  or  the  dissolved  calcium  salts 
were  resorbed  and  a  secondary  decomposition  then  took  place,  either  in 
the  immediate  neighbourhood  of  the  injection  area,  or  at  greater  distances 
from  it.  In  the  latter  case,  the  striated  muscular  tissue  showed  a 
special  disposition  for  the  formation  of  calcium  deposits.  In  the 
kidneys,  the  calcifications  had  the  appearance  of  secretion  deposits. 
The  chemical  nature  of  the  salts  had  no  effect  on  the  character  of  the 
calcifications,  and  the  inflammation  and  formation  of  the  giant  cells 
surrounding  calcifications  appeared  to  be  ordinary  inflammatory 
reactions.  S.  B.  S. 
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The  Relation  of  Calcium  to  the  Cardio-Inhibitory  Function 
of  the  Vagus.  H.  H.  Hagan  and  J.  K.  Ormond  ( Proc .  Amer. 
physiol.  Soc .,  1911,  xi ;  Amer.  J.  Physiol 29). — In  frogs  and  turtles, 
the  presence  of  calcium  in  the  perfusion  fluid  is  essential  for  the 
production  of  vagus  inhibition  of  the  heart.  If  the  amount  of 
calcium  in  the  solution  of  sodium  chloride  is  too  small  for  the  purpose, 
vagus  action  is  restored  by  the  addition  of  a  small  amount  of  potassium 
chloride.  W.  D.  TT. 

Pharmacological  Action  of  Vanadium.  D.  E.  Jackson  {Proc. 
Amer.  physiol.  Soc.,  1911,  xxiii — xxiv  ;  Amer.  J.  Physiol.,  29). — 
Vanadium  produces  gastro-intestinal  irritation,  increased  intestinal 
peristalsis,  and  a  rise  of  blood-pressure,  more  lasting  but  less  pronounced, 
than  that  caused  by  adrenaline.  Constriction  of  the  arterioles  is 
present  in  kidney,  intestine,  and  spleen,  but  not  in  the  leg.  This 
action  is  peripheral,  not  central.  W.  D.  H. 

Physiology  of  Allyl  Compounds.  E.  Wace  Carlier  ( Bio-Chem . 
J.,  1912,  6,  182 — 199). — The  effects  of  allyl  compounds  on  respiration, 
blood  pressure,  and  heart  are  illustrated  by  numerous  graphic  records. 
The  toxic  action  is  very  great,  and  is  due  to  the  allyl  in  the  compounds, 
but  is  increased  in  some  cases,  and  lessened  in  others,  by  the  substances 
with  which  it  is  combined.  W.  D.  H. 

Carbamido-acid  Formation.  Walter  Weiland  {Biochem. 
Zeitsch.,  1912,  38,  385 — 392). — When  leucine  and  other  amino-acids 
are  treated  with  carbamide,  they  readily  form  carbamido-acids.  If 
leucine  is  added  to  urine  and  the  solution  boiled,  carbamido-leucine  is 
formed.  A  certain  amount  of  the  carbamido-acid  is  also  formed  when 
the  solution  is  evaporated  at  a  temperature  not  exceeding  42 — 45°. 
The  author  suggests  that  certain  amino-acids  can  be  identified  by 
the  preparation  of  these  derivatives,  which  are  in  some  cases  more 
readily  prepared  than  the  naphthalenesulphonyl  compounds. 

S.  B.  S. 

The  Synthetic  Formation  of  Amino-acids  in  the  Liver.  II. 
Gustav  Embden  and  Ernst  Schmitz  {Biochem.  Zeitsch.,  1912,  38, 
393 — 406). — By  perfusing  the  ammonium  salts  of  a-keto-acids  through 
the  liver,  the  corresponding  a-amino-acids  are  formed.  By  the  per¬ 
fusion  of  the  ammonium  salt  of  pyruvic  acid,  alanine  was  obtained, 
whilst  the  ammonium  salt  of  phenylpyruvic  acid  yielded  phenyl¬ 
alanine,  that  of  jo-hydroxyphenylpyruvic  acid,  tyrosine,  and  that  of 
a-hydroxyisohexoic  acid  and  the  corresponding  keto-acid,  leucine. 
Tyrosine  and  alanine  were  isolated  in  the  form  of  the  naphthalyl- 
sulphonyl  derivative,  and  leucine  and  phenylalanine  in  the  form  of 
the  corresponding  carbamido-acids  (see  preceding  abstract).  The 
surviving  livers  of  dogs  and  dog’s  blood  were  employed  in  the 
experiments,  the  perfusion  apparatus  already  described  being  used, 
and  the  perfusion  lasted  generally  ninety  minutes.  Full  details  as  to 
the  methods  of  preparation  of  the  substances  perfused  and  the 
methods  of  isolating  the  products  formed  are  given  by  the  authors 
The  amino-acids  were  obtained  in  optically  active  forms.  S.  B.  S. 
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The  Synthetic  Formation  of  Amino-acids  in  the  Liver. 

III.  The  Formation  in  the  Liver  of  Amino-acids  not 

Obtainable  by  Protein  Hydrolysis.  Kcjra  Kondo  ( Biochem . 
Zeitsch.,  1912,  38,  407 — 413). — In  addition  to  amino-acids  which  are 
obtained  by  the  hydrolysis  of  proteins  of  the  body,  other  amino-acids 
can  be  synthetically  formed  in  the  liver  by  the  perfusion  of  the 
corresponding  a-keto-acids.  The  author  has  succeeded  in  this  way  in 
obtaining  a-amino-«.-butyric  and  a-amino-w-hexoic  acid  by  the  perfusion 
of  the  ammonium  salts  of  a-ketobutyric  and  a-ketohexoie  acids.  For 
the  preparation  of  the  latter  substance  the  method  of  Bouveault  and 
Locquin  was  used.  The  butyric  acid  derivative  was  isolated  in  the 
form  of  the  naphthalenesulphonyl  compound,  and  the  hexoic  acid 
derivative  in  the  form  of  the  car bamido-com pound.  Both  the 
synthetic  acids  were  optically  active.  The  technique  employed  was 
the  same  as  that  described  in  the  preceding  papers.  S.  B.  S. 

The  Synthetic  Formation  of  Amino-acids  in  the  Liver. 

IV.  The  Formation  of  Alanine  from  Glycogen.  Hanni  Fellner 

( Biochem .  Zeitsch.,  1912,  38,  414 — 420). — As  it  is  known  that  the 
a-hydroxy-acids  and  the  corresponding  keto-acids  give  rise  to  amino- 
acids  by  perfusion  of  the  ammonium  salts  through  the  liver,  it  was 
also  conceivable  that  amino-acids  could  be  formed  directly  from 
carbohydrates,  which  on  perfusion  through  the  liver  by  themselves 
give  rise  to  a-hydroxy-acids  (lactic  acid)  if  ammonium  salts  were  at  the 
same  time  present.  The  author  has,  in  fact,  succeeded  in  obtaining 
alanine  by  perfusing  livers  containing  abnormally  large  amounts  of 
glycogen,  the  amino-acid  being  formed,  if  at  all,  only  in  very  small 
quantity  when  a  glycogen-poor  liver  is  perfused.  S.  B.  S. 

The  Behaviour  of  d-a-Glucoheptonic  Acid  in  the  Organism 
of  the  Rabbit,  Dog,  and  Man.  Kohshi  Ohta  ( Biochem .  Zeitsch., 
1912,  38,  421 — 433). — The  investigations  with  this  acid  were  under¬ 
taken  in  view  of  the  fact  that  its  lactone  is  a  sweet  substance,  which 
has  been  employed  instead  of  sugar  in  the  case  of  diabetes.  The  acid 
on  treatment  with  dilute  hydrochloric  acid  is  readily  converted  into 
its  optically  active  lactone,  and  by  determining  the  polarisation  of 
urine  after  this  treatment,  the  amount  excreted  could  be  readily 
ascertained.  The  acid  was  also  in  certain  cases  directly  isolated.  In 
the  various  experiments  on  man,  12'3%  up  to  50 %  of  the  acid  was 
excreted  unchanged;  in  the  case  of  dogs,  up  to  70%  was  burnt  up  in 
the  body,  although  there  were  considerable  individual  differences.  In 
the  case  of  rabbits,  there  were  also  considerable  individual  variations, 
but  more  than  80%  was  utilised  in  the  organism.  S.  B.  S. 

The  Physiological  Action  of  the  Four  Isomeric  Piperonyl- 
acrylbutylamides.  Hermann  Thoms  and  F.  Thumen  (Biochem. 
Zeitsch.,  1912,  38,  492 — 496). — Thef«obutyl  derivative  has  been  shown 
by  the  authors  to  exist  in  the  root-bark  of  Fagara  xanthoxyloides 
(this  vol.,  i,  115).  It  has  also  been  obtained  synthetically.  In 
addition  the  authors  have  also  prepared  the  corresponding  normal, 
secondary,  and  tertiary  butylamides,  and  have  submitted  these 
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substances  to  physiological  investigation  by  Kobert  and  Rost,  a 
summary  of  whose  report  is  communicated.  All  substances  act  in 
a  similar  way,  exerting  a  narcotic  action.  S.  B.  S. 

Antagonism  between  Salts  and  Anaesthetics.  I.  The 
Conditions  of  the  Anti-stimulating  Action  of  Anaesthetics 
and  of  their  Protective  or  Antitoxic  Action.  Ralph  S.  Lillie 
{Amer.  J.  Physiol,,  1912,  29,  372 — 397). — Isotonic  solutions  of  sodium 
chloride  cause  in  Arenicola  larvae  strong  muscular  contractions  and  a 
loss  of  pigment ;  anaesthetic  concentrations  of  ether,  chloroform, 
alcohol,  and  chloretone  prevent  both  ;  that  is,  they  prevent  stimulation 
and  increase  of  permeability.  This  protective  or  antitoxic  action 
resembles  that  of  calcium  or  magnesium  chloride.  Chloral  hydrate, 
urethane,  benzene,  xylene,  and  toluene  act  in  the  same  direction,  but 
less  powerfully  and  more  gradually.  W.  D.  H. 

The  Metabolic  Influence  of  Ether  Anaesthesia.  E.  L.  Ross 
and  Philip  B.  Hawk  ( Proc .  Amer.  physiol.  Soc.,  1911,  xvii — xviii  ; 
Amer.  J.  Physiol.,  29). — Ordinary  and  “  dehydrated  ”  ether  both  pro¬ 
duce  in  dogs,  after  two  hours’  inhalation,  a  glycosuric  condition  if  the 
carbohydrate  of  the  diet  is  entirely  replaced  by  meat ;  but  when  the 
diet  contains  3'3  to  4T  grams  of  carbohydrate  per  kilo,  of  body-weight 
this  does  not  occur.  W.  D.  H. 

Narcotics  and  Local  Anaesthetics.  III.  The  Stability  of 
the  Bases  of  Local  Anaesthetics  in  Solution.  Oskar  Gkos 
{Arch.  exp.  Path.  Pharm.,  1912,  67,  126 — 131). — Cocaine  is  rapidly 
decomposed  in  solution,  and  so  if  kept  will  produce  a  smaller  effect  on 
nerve  than  the  hydrochloride ;  this  will  probably  explain  how  Symes  and 
Yeley  (Abstr.,  1911,  ii,  508)  obtained  results  which  differ  from  the 
author’s.  Alypin  and  novocaine  are  more  stable  in  the  free  state. 

W.  D.  H. 

Narcotics  and  Local  Anaesthetics.  IV.  The  Action  of 
Novocaine  Salts.  Oskar  Gros  {Arch.  exp.  Path.  Pharm.,  1912,  67, 
132 — 136). — Experiments  on  the  frog’s  sciatic  nerve  show  that  the 
salts  of  novocaine  act  more  powerfully  as  anaesthetics  the  more  they 
are  hydrolysed  in  solution,  that  is,  the  more  base  is  liberated. 
Arranged  in  order  of  activity  the  salts  investigated  were  borate, 
hydrogen  carbonate,  secondary  phosphate,  acetate,  and  chloride. 

'  '  W.  D.  H. 

The  Action  of  Protracted  Cocaine  Administration  in 
Animals.  Julius  Grode  {Arch.  exp.  Path.  Pharm.,  1912,  67, 
172 — 190). — Although  there  is  evidence  that  in  man,  habituation  to 
the  use  of  cocaine  occurs,  the  present  experiments  on  dogs,  cats,  and 
guinea  pigs  show  that  in  these  animals  there  is  not  only  no  habit¬ 
uation,  but  there  is  an  increase  in  their  sensitiveness  towards 
the  drug.  W.  D.  H. 

The  Influence  of  Various  Alkaloids  on  the  Capacity  of 
the  Liver  for  the  Formation  of  Urea  in  vitro.  Giovanni 
Battista  Zanba  {Ghem.  Zenir.,  1912,  i,  156  ;  from  Arch.  Farm,  sperim., 
1911,  12,  418 — 423). — The  amount  of  urea  formed  by  the  liver 
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in  vitro  is  increased  by  cocaine  when  present  in  the  fluid  to  the  extent 
of  0*1 — 0-25%  ;  quantities  of  0-5%  have  no  influence,  whereas  1 — 2%  has 
an  inhibitory  action.  Morphine  (even  in  doses  of  0*1%),  quinine, 
quinidine,  and  strychnine  exert  an  inhibitory  influence.  S.  B.  S. 

Action  of  Adrenaline  on  Blood-vessels.  S.  Ogawa  {Arch.  exp. 
Path.  Pharm.,  1912,  67,  89 — 110). — Experiments  on  the  frog  and  on 
isolated  organs  (kidney,  intestine,  skin,  and  muscle)  show  that  the 
typical  action  of  adrenaline  is  constriction  of  blood-vessels,  but  in  very 
low  concentrations  the  effect  may  be  dilatation,  or  dilatation  may 
follow  the  primary  constriction ;  this  is  probably  due  to  an  action  on 
the  vaso-dilator  nerves.  The  action  of  (2-adrenaline  is  weaker  than  that 
of  Z-adrenaline.  W.  D.  H. 

Glycoeuria  Produced  by  Subcutaneous  and  Intra-mu scular 
Injections  of  Adrenaline.  I.  S.  Kleiner  and  Samuel  J.  Meltzer 
( Proc .  Amer.  physiol.  Soc.,  1911,  xxvi — xxvii  ;  Amer.  J.  Physiol ., 
29). — Intravenous  injections  of  adrenaline  is  the  least  favourable 
method  of  producing  glycosuria.  The  view  that  any  method  which 
favours  rapid  absorption  of  this  substance  into  the  blood  is  unfavour¬ 
able  to  the  production  of  glycosuria  is  supported  by  experiments 
which  show  that  intra-muscular  injections  (rapid  absorption)  in 
rabbits  produce  less  glycosuria  than  subcutaneous  injections  (slow 
absorption).  W.  D.  H. 

The  Toxic  Effect  of  Oxalates  and  the  Physiological  Action 
of  Calcium.  Oscar  Loew  ( Biochem .  Zeitsch.,  1912,  38,  226 — 243). — 
Neutral  potassium  oxalate  is  poisonous  to  the  lowest  animal  organisms, 
and  also  to  plants,  with  the  exception  of  the  very  low  species  of  algae 
and  moulds,  which  have  no  physiological  needs  for  calcium.  There 
appears,  therefore,  to  be  a  relationship  between  the  toxicity  of  oxalates 
and  the  physiological  function  of  the  calcium.  Observations  show 
that  the  toxic  action  takes  place  in  the  nucleus  and  chloroplasts,  from 
which  the  conclusion  is  drawn  that  a  combination  with  the  calcium 
takes  place  in  these  parts.  Physiological  facts  indicate  that  this 
combination  also  takes  place  in  the  cell  nucleus  of  animal  organisms. 

S.  B.  S. 

Toxicity  of  Arsenic  Compounds  Employed  in  Thera¬ 
peutics.  Antoine  Mouneyrat  ( Gompt .  rend.,  1912,  154,  284 — 286. 
Compare  Abstr.,  1903,  ii,  444). — Experiments  on  rabbits  with  in¬ 
jections  of  salts  of  diaminodihydroxyarsenobenzene  and  its  dichloro- 
and  di-iodo-derivatives  show  that  other  conditions  being  the  same,  the 
danger  of  a  fatal  result  increases  as  the  interval  between  successive 
injections  is  diminished.  After  death,  arsenic  is  found  in  the  liver 
and  muscles,  but  is  specially  localised  in  the  nervous  centres. 

W.  O.  W. 

Grayanotoxin,  the  Poisonous  Constituent  of  Leucothoe 
Grayana  Max.  O.  Kubo  {Arch.  exp.  Path.  Pharm.,  1912,  67, 
111 — 117). — Grayanotoxin  was  separated  from  the  leaves  of  the 
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ericaceous  Japanese  plant  named  above.  It  is  neither  a  glucoside  nor 
an  alkaloid.  It  crystallises  in  colourless  needles,  melts  at  222 — 223°, 
and  has  the  empirical  formula  C9H14Os. 

It  causes  fibrillary  twitchings  in  frog’s  voluntary  muscles,  and 
finally  paralyses  motor  nerve-endings.  It  acts  on  the  frog’s  heart 
like  aconitine.  It  eis  easily  absorbed  in  the  rabbit,  and  in  the  dog 
causes  vomiting,  however  administered.  It  causes  motor  paralysis,  and 
kills  by  stopping  the  respiration.  W.  D.  H. 

Oynanchotoxin,  the  Poisonous  Constituent  of  Cynanchum 
caudatum  Maxim.,  and  Phytolaccotoxin.  K.  Iwakawa  (Arch, 
exp.  Path.  Pharm.,  1912,  67,  118 — 125). — Oynanchotoxin  is  prepared 
from  the  root  of  the  plant,  and  is  used  therapeutically  in  Japan. 
It  belongs  to  the  picrotoxin  group.  It  produces  convulsions,  and  slow¬ 
ing  and  finally  stoppage  of  the  heart,  acting  on  centres  in  the  central 
nervous  system.  Experiments  on  frogs  and  warm-blooded  animals 
are  described,  and  details  given  of  the  lethal  doses. 

Phytolaccotoxin,  previously-described  as  the  active  constituent  of 
Phytolacca  acinosa,  is  the  same  substance.  Doubt,  however,  has  been 
thrown  on  its  presence  in  P.  acinosa,  and  there  is  some  reason  to  think 
that  the  plant  from  which  it  was  obtained  was  in  reality  G.  caudatum. 

W.  D.  H. 
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The  Bacterial  Production  of  Acetylmethylcarbinol  and 
/Sy-Butylene  Glycol  from  Various  Substances.  Arthur  Harden 
and  Dorothy  Norris  ( Proc .  Roy.  Soc.,  1912,  B,  84,  492 — 499). — 
Both  acetylmethylcarbinol  and  /8y-butylene  glycol  are  produced  by 
B.  lactis  aerogenes  and  B.  cloacae  when  these  organisms  are  grown 
in  a  peptone  solution  containing  either  dextrose,  laevulose,  mannose, 
galactose,  arabinose,  isodulcitol,  mannitol,  or  adonitol. 

B.  lactis  aerogenes  under  similar  conditions  produces  /?y-butylene 
glycol,  but  no  acetylmethylcarbinol,  from  glycerol,  ethylene  glycol,  and 
acetaldehyde.  In  all  these  cases  a  carbon  synthesis  is  involved, 
analogous  to  the  production  of  butyric  acid  from  glycerol  and  lactic 
acid.  Neither  substance  was  produced  from  citric  and  malic  acids, 
dihydroxyacetone,  or  peptone  water.  W.  J.  Y. 

The  Chemical  Action  of  Bacillus  cloacae  (Jordan)  on 
Dextrose  and  Mannitol.  James  Thompson  (Proc.  Roy.  Soc.,  1912, 
B,  84,  500 — 504). — When  B.  cloacae  is  grown  in  peptone  water  con¬ 
taining  dextrose  or  mannitol,  the  same  products  are  obtained  as  were 
found  by  Harden  and  Walpole  (Proc.  Roy.  Soc.,  1906,  B,  77,  399)  in 
the  case  of  B.  lactis  aerogenes  under  similar  conditions,  namely,  acetic 
lactic,  succinic  and  formic  acids,  ethyl  alcohol,  carbon  dioxide, 
hydrogen,  /3y- butylene  glycol,  and  acetylmethylcarbinol. 
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The  relative  proportions  of  the  products  of  fermentation  with  both 
substances  differed  considerable  from  those  obtained  with  B.  coli 
communis  and  in  a  less  degree  from  those  obtained  from  B.  lactis 
aerogenes.  W.  J.  Y. 

The  Gelatinase  of  Bacillus  prodigiosus.  Franz  von  Groer 
( Biochem .  Zeitsch.,  1912,  38,  252 — 284). — The  most  active  gelatinase 
preparations  are  obtained  from  bouillon  cultures  of  the  organism, 
which  are  freed  from  the  bacteria  by  centrif legalisation.  The  gelatinase 
is  very  sensitive  towards  sodium  fluoride  and  acids,  and  is  very, 
although  not  completely,  resistant  to  high  temperatures.  Gelatin 
protects  the  enzyme  against  fluoride  action  and  the  deleterious  action 
of  heat.  The  reaction  rate  with  not  too  small  quantities  of  ferment 
and  5%  gelatin  solution  is  a  constant.  By  increasing  the  temperature 
10°,  the  reaction  rate  is  increased  comparatively  little.  The  enzyme 
action  was  measured  by  determining  the  changes  in  the  viscosities  of 
the  mixtures.  S.  B.  S. 

The  Action  of  Some  Benzene  Derivatives  on  the  Development 
of  Penicillium  Glaucum.  Jacob  Boeseken  and  H.  Waterman 
( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1911,  14,  608 — 622.  Compare 
this  vol.,  ii,  306). — The  authors  have  examined  the  influence  of  a 
considerable  number  of  benzene  derivatives  on  the  development  of 
Penicillium  glaucum ,  and  have,  in  many  cases,  determined  the  division 
factor  of  these  substances  between  olive  oil  and  water.  In  all  cases 
they  have  noticed  a  distinct  parallelism  between  the  retarding  action 
and  the  value  of  the  division  factor.  H.  W. 

Influence  of  Light  on  the  Fermentation  of  Grape  Juice. 
W.  Lubimenko  and  A.  Froloff-Bagreief  ( Compt .  rend.,  1912,  154, 
226 — 229). — Experiments  on  a  culture  of  natural  grape  yeast  are 
described,  showing  that  the  energy  of  fermentation  in  grape  juice  is 
greater  in  darkness  than  in  light.  The  amount  of  alcohol,  glycerol, 
and  carbon  dioxide  formed  is  greater  in  obscurity,  and  the  proportion 
of  volatile  acids  is  smaller.  The  amount  of  esters  formed  seems  to 
be  independent  of  the  illumination.  W.  O.  W. 

Formation  of  Glycogen  in  Yeast  Cells.  Diana  Bruschi  ( Atti 
R.  Accad.  Lined ,  1912,  [v],  21,  i,  54 — 60). — The  paper  records  experi¬ 
ments  designed  to  elucidate  the  mechanism  of  the  production  of 
glycogen  in  yeast  cells.  Narcotics,  like  ether  and  chloroform,  stop 
the  production  of  glycogen  only  when  added  in  sufficient  quantity  to 
prevent  fermentation.  Thymol  and  formaldehyde  stop  the  formation 
of  glycogen  when  they  arrest  fermentation,  but  smaller  quantities 
have  no  effect  on  either  process.  Potassium  hydrogen  sulphite  in 
small  amount  increases  both  fermentation  and  the  production  of 
glycogen,  whilst  with  a  larger  quantity  the  fermentation  is  increased, 
but  the  production  of  glycogen  is  diminished.  The  addition  of  ethyl 
alcohol  to  a  yeast  in  full  growth  causes  an  immediate  production  of 
glycogen,  but  when  enough  has  been  added  to  stop  the  fermentation, 
the  production  of  glycogen  soon  ceases  also,  so  that  the  alcohol  seems 
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to  act  merely  as  a  nutrient  or  stimulant.  Plasm oly sis  of  the  cells 
frequently  stops  the  production  of  glycogen,  but  it  recommences  when 
they  return  to  their  normal  state.  When  the  acidity  of  a  culture  is 
neutralised,  the  formation  of  glycogen  increases. 

It  was  eventually  found  possible  to  separate  to  some  extent  the 
fermentative  activity  from  the  process  leading  to  the  production  of 
glycogen.  When  cultures  in  full  fermentation  are  neutralised  and 
treated  with  enough  alcohol  greatly  to  diminish  fermentation,  no 
glycogen  is  formed ;  if  after  fermentation  has  ceased  the  liquid  is 
replaced  with  fresh  medium  to  which  ether  has  been  added,  it  does  not 
recommence,  and  the  cells  do  not  multiply,  but  they  remain  alive,  and 
after  three  days  granules  of  glycogen  appear  in  them.  In  another 
case  the  liquid  was  removed  from  a  culture  in  which  glycogen  had 
formed  and  redissolved,  and  was  replaced  by  the  liquid  from  another 
culture  in  which  an  abundant  formation  of  glycogen  had  been  caused 
by  the  addition  of  alcohol  and  an  excess  of  sucrose;  ether  was 
also  added,  and  glycogen  gradually  appeared,  although  fermentation  and 
multiplication  did  not  recommence.  Further  experiments  showed  that, 
in  order  to  observe  the  production  of  glycogen  in  this  manner  in  the 
absence  of  fermentation,  it  is  necessary  to  choose  cells  at  a  particular 
stage  in  their  growth. 

The  results  indicate  that  the  glycogen  is  formed  from  some  inter¬ 
mediate  product  in  the  fermentation,  so  that  its  production  is  due  to 
a  secondary  process  which  is  a  partial  reversal  of  one  of  the  processes 
in  the  chain  of  reactions  which  constitute  the  fermentation. 

R.  V.  S. 

Action  of  Dissolved  Substances  on  the  Auto-fermentation 
of  Yeast.  Arthur  Harden  and  Sydney  G.  Paine  ( Proc .  Roy.  Soc., 
1912,  j B,  84,  448 — 459). —The  rate  of  auto-fermentation  of  pressed 
yeast  is  largely  increased  by  the  addition  of  a  number  of  soluble 
substances,  such  as  salts,  alcohol,  etc.  As  this  rate  is  controlled  by  the 
rate  at  which  sugar  is  formed  from  the  glycogen  of  the  cell  by  the 
enzyme  glycogenase,  an  increase  in  rate  of  auto-fermentation  indicates 
a  greater  activity  of  this  enzyme. 

It  is  found  that  only  those  substances  which  plasmolyse  the  yeast 
cell  cause  increase  in  the  rate  of  auto-fermentation.  Substances  like 
urea,  which  even  in  concentrated  solution  do  not  produce  plasmolysis, 
have  no  accelerating  effect. 

This  effect  is  probably  a  direct  result  of  the  concentration  of  the 
cell  contents  due  to  plasmolysis,  since  a  similar  acceleration  is  obtained 
with  yeast  which  has  been  partly  dried  in  a  vacuum  or  in  a  current 
of  dry  air.  A  similar  acceleration  is  produced  by  toluene,  but  in  this 
case  other  factors,  such  as  disorganisation  of  the  cell,  or  a  hormone 
action,  may  be  concerned.  W.  J.  Y. 

The  Fermentation  of  the  Different  Tartaric  Acids.  Laszlo 
Karczag  ( Biochem .  Zeitsch. ,  1912,  38,  516 — 518). — <i-Tartaric  acid 
on  fermentation  with  yeast  yields  more  carbon  dioxide,  especially 
in  the  earlier  stages,  than  the  J-acid,  the  eW-acid  being  in  this  respect 
intermediate  between  the  two.  The  meso- acid  and  the  inactive  acid 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE. 


ii.  285 


act  in  a  similar  way  to  the  o?-acid.  Hefanol  scarcely  attacks  the  free 
acid,  but  acts  on  the  potassium  salts,  especially  that  of  the  c?-acid. 

S.  B.  S. 

Copper  Fungicides.  Spencer  U.  Pickering  (J.  Agric.  Sci.f  1912, 
4,  273 — 281.  Compare  ibid,.,  3,  171  ;  Trans.,  1909,  1411  ;  Gimingham, 
this  vol.,  ii,  75). — From  the  results  of  investigations  of  the  products 
of  the  action  of  lime  on  copper  sulphate,  the  conclusion  was  drawn 
that  the  fungicidal  action  of  such  products  depends  on  the  amount  of 
copper  rendered  soluble  by  atmospheric  carbon  dioxide.  When  lime 
is  deficient,  a  lower  basic  sulphate  is  obtained,  from  which  larger 
amounts  of  copper  are  rendered  soluble  by  carbon  dioxide  than  is  the 
case  with  the  highly  basic  sulphates  in  Bordeaux  mixture.  The 
compound  10CuO,SO3,  obtained  by  adding  lime  water,  just  short  of 
alkalinity,  which,  theoretically,  should  be  rendered  soluble  to  the 
extent  of  10%  of  the  copper  by  carbon  dioxide,  is  found  in  practice, 
owing  to  the  presence  of  calcium  sulphate,  to  furnish  a  far  larger 
proportion  of  soluble  copper. 

Although  the  copper  present  in  Woburn  Bordeaux  paste  (10CuO,SO8) 
is  only  soluble  to  the  extent  of  0’5  per  million,  it  was  found  that,  in 
ten  hours,  rods  of  bright  iron  immersed  in  a  liquid  containing  the 
basic  sulphate,  through  which  a  current  of  air  was  passed,  removed 
10-9%  of  the  copper,  and  that  this  rate  of  action  could  be  nearly 
maintained  by  using  fresh  iron  rods.  When  ordinary  Bordeaux 
mixture  was  employed,  the  iron  remained  perfectly  bright  until  the 
whole  of  the  lime  was  converted  into  carbonate  by  the  carbon  dioxide 
of  the  air.  Addition  of  calcium  sulphate  to  Bordeaux  mixture 
increases  the  action  six-fold,  whilst  calcium  chloride  only  doubled  the 
action,  and  calcium  carbonate  had  no  effect  at  all. 

Whilst  an  atmosphere  of  carbon  dioxide  enormously  increases  the 
action  of  Woburn  Bordeaux,  the  action  is  retarded  by  small  amounts ; 
by  removing  carbon  dioxide  from  the  air  its  action  is  increased  9%. 

The  results  obtained  by  Gimingham,  showing  that  ordinary  Bordeaux 
is  effective  in  absence  of  carbon  dioxide,  are  attributed  to  the 
fungicidal  action  of  the  free  lime  (compare  Freeman,  Abstr.,  1911, 
ii,  222).  N.  H.  J.  M. 

Comparison  of  Oxidation  Phenomena  in  Galls  and  the 
Normal  Homologous  Organs.  Marin  Molliard  ( Compt .  rend., 
1912,  154,  68 — 70). — The  respiratory  coefficient  of  elm  galls  and  of 
the  normal  leaves  is  the  same  in  darkness,  whereas  in  light  the  galls 
fix  more  oxygen  than  the  leaves.  The  oxydases  of  the  parasitic 
growth  are  much  more  active  than  those  of  the  normal  leaves, 
although,  contrary  to  expectation,  the  leaves  contain  a  higher  propor¬ 
tion  of  iron  and  manganese.  Analyses  show  wide  differences  in  the 
mineral  composition  of  the  two  organs,  the  galls  containing  about 
one-third  as  much  silica,  one-half  as  much  calcium  oxide,  3  ‘5  times 
more  phosphorus,  and  four  times  as  much  potassium  and  sodium  as 
the  leaves. 

Similar  results  have  been  obtained  with  other  plant  galls. 

W.  O.  W. 
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Nitrate  and  Nitrite  Assimilation.  New  Hypothesis  of  the 
Formation  of  the  Precursors  of  Proteins  in  Plants.  Oskar 
Baudisch  ( Centr .  Bakt.  Par.,  1912,  ii,  32,  520 — 540.  Compare 
Abstr.,  1911,  ii,  523). — When  a  mixture  of  nitromethane  and  form¬ 
aldehyde  is  subjected  to  the  action  of  mercury  light,  nitrous  oxide, 
hydrogen,  carbon  dioxide,  and  carbon  monoxide,  are  given  off,  whilst 
the  solution  yielded  crystals  of  isonitrobutylglycerol.  The  conclusion 
is  drawn  that  the  compound  CH2INOOH,  aci-nitromethane,  is  first 
formed,  and  that  it  reacts  with  the  excess  of  formaldehyde  with 
production  of  nitrous  oxide  and  carbon  dioxide.  Formhydroxamic 
acid  is  also  produced  by  the  action  of  light  on  nitromethane  and 
formaldehyde. 

It  is  conceivable  that  in  plants  dihydroxyacetoneoxime  may  be 
formed  from  isonitrobutylglycerol,  and  both  compounds  react  with 
potassium  nitrite  in  presence  of  light. 

Starting  with  isonitrobutylglycerol,  it  is  shown  how  the  production 
of  various  amino-acids,  citric  acid,  pentoses,  and  hexoses  may  be 
accounted  for. 

When  plants  are  supplied  with  ammonium  salts,  it  is  probable  that 
the  ammonia  is  first  oxidised  by  plant  oxydases,  or  is  converted  by 
the  oxidising  action  of  ultra-violet  rays,  in  presence  of  formaldehyde, 
into  aci-nitromethane.  N.  H.  J.  M. 

Assimilation  of  Nitrates  in  Plant  Cells.  Oscar  Loew  {Chem. 
Zeit.,  1912,  30,  57—58). — In  reference  to  Baudisch’s  theory  of 
nitrate  assimilation  (preceding  abstract),  it  is  pointed  out  that  experi¬ 
ments  with  barley  plants  supplied  with  nitrate  and  sugar  showed  that 
the  nitrates  disappeared  when  the  plants  were  kept  in  darkness,  whilst 
plants  which  had  no  sugar  showed  a  strong  nitrate  reaction  (Suzuki, 
Abstr.,  1899,  ii,  323).  The  conclusion  is  drawn  that  light  does  not 
directly  bring  about  the  reduction  of  nitrates,  but  only  indirectly,  the 
nitrates  being  reduced  by  the  action  of  the  living  protoplasm  in 
conjunction  with  carbohydrates  formed  in  the  leaves.  N.  H.  J.  M. 

The  Effects  of  Caffeine  on  the  Germination  and  Growth 
of  Seeds.  Fred  Ransom  ( Bio-Chem .  J.,  1912,  0,  151 — 155). — 
Caffeine  in  1%  aqueous  solution  retards,  or  may  even  stop,  the 
germination  and  growth  of  seeds.  W.  D.  H. 

The  Action  of  Caffeine  on  the  Germination  and  Growth 
of  Seeds.  Fred  Ransom  ( Bio-Chem .  J.,  1912,  0, 156 — 161). — Caffeine 
when  added  in  the  proportion  of  from  1%  to  0*01%  to  water,  in  which 
seeds  are  then  sown,  retards  germination  and  growth.  In  the  former 
concentration  germination  may  be  completely  inhibited.  No  evidence 
that  caffeine  acts  as  a  stimulant  to  plant  life  was  discovered. 

W.  D.  H. 

Grape  Stones.  Giulio  Paris  {Chem.  Zentr.,  1912,  i,  40 ;  from 
Staz.  sperim.  agrar.  ital.,  1911,  44,  669 — 727). — The  residue  of 
freshly  pressed  grapes  consists  of  25 — 30%  stalks,  50 — 60%  skins  and 
fibres,  and  15—20%  stones.  The  stones,  after  being  dried  at  100°, 
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consist  of  12%  proteins,  22%  fat,  0*12%  phytosterol,  0T2%  lecithin, 
0*72%  phytin,  4*95%  tannio,  3T6%  sugar,  9*66%  starch,  9'66%  hemi- 
celluloses,  25-63%  lignin,  etc.,  10‘77%  cellulose,  and  3-00%  ash.  The 
proteins  yielded  1 1  *63%  arginine,  IT 8%  histidine,  and  0  26%  lysine. 

Grape  seed  oil  has  D15  0-9502,  acid  number  168,  esterification 
number  179 *8,  iodine  number  96’0,  and  acetyl  number  143‘L  It 
contains  8‘9%  glycerol,  13%  of  solid  and  80%  of  liquid  fatty  acids, 
and  0-57l3%  of  phytosterol,  m.  p.  132 — 133°,  [a]1^  -  32‘8°  (acetyl 
derivative,  m.  p.  120 — 121°).  Erucic,  linoleic,  oleic,  stearic,  and 
palmitic  acids  have  been  identified  among  the  fatty  acids.  C.  S. 

Is  Humus  a  Direct  Source  of  Carbon  for  the  Higher  Green 
Plants?  Marin  Molliard  ( Compt .  rend.,  1912,  154,  291 — 294). — 
Experiments  were  conducted  on  horse-radish  plants  grown  in 
vegetable  mould  in  order  to  compare  the  total  increase  in  the 
amount  of  carbon  of  the  plant  with  the  amount  directly  assimilated 
from  the  atmosphere  as  carbon  dioxide.  The  experiments  were  com¬ 
plicated  by  the  fact  that,  even  after  heating  for  six  hours  at  120°,  the 
soil  was  still  capable  of  evolving  measurable  amounts  of  carbon 
dioxide.  The  results  seem  to  show  that  if  humus  is  directly  absorbed 
by  plants,  the  amount  assimilated  must  be  extremely  small. 

W.  O.  W. 

The  Condition  of  Chlorophyll  in  Plants  and  Colloidal 
Chlorophyll.  Amedeo  Herlitzka  ( Biochem .  Zeitsch.,  1912,  38, 
321 — 329). — If  the  leaves  of  plants  are  mixed  with  kieselguhr  and 
sand,  and  then  submitted  to  pressure  in  the  Buchner  press,  most 
of  the  chlorophyll  will  remain  absorbed  on  the  solid  cake,  and  but 
little  will  appear  in  the  expressed  juice.  If,  however,  the  plant  is 
mixed  with  sand  alone  and  then  pressed,  the  chlorophyll  will  be 
found  in  the  expressed  juice.  In  this  juice  it  appears  to  be  in  the 
same  condition  as  it  exists  in  the  plant,  and  differs  from  that  obtained 
by  the  ordinary  extraction  methods.  It  is  in  the  condition  of  an 
electronegative  dispersoid,  and  this  fact  accounts  for  the  difference  in 
the  spectroscopic  and  other  characters  of  the  colloid  in  plants  to 
the  chlorophyll  preparations  obtained  by  the  ordinary  methods. 

S.  B.  S. 

Betaines  of  Plants.  II.  Ernst  Schulze  and  Georg  Trier 
(Zdtsch.  physiol.  Chem.,  1912,76,  258 — 290). — The  supposition  (Abstr., 
1910,  ii,  743)  that  betaines  are  widely  distributed  in  plants  is  con¬ 
firmed.  Betaine  is  present  in  the  seeds  of  Helianthus  annuus,  and  in 
the  leaves  and  stalk  of  H.  tuberosus.  The  tubers  of  Dahlia  variabilis 
and  Scorzonera  hispanica  contain  very  small  quantities  of  trigonelline. 
In  Cichorium  intybus  there  is  neither  betaine  nor  trigonelline. 

The  leaves  and  stalk  of  Stachys  tuberifera  contain  stachydrine ; 
S.  sylvatica  contains  trigonelline  and  betonicine,  which  are  also  found 
in  Betonica  officinalis.  Salvia  pratensis  does  not  contain  betaine. 
Vida  sativa  contains  betaine,  and  Pisum  sativum  contains  trigonelline. 

The  method  of  formation  of  betaines  in  plants  and  their  significance 
are  discussed  (compare  Stanek,  Abstr.,  1910,  ii,  336;  1911,  ii,  1124). 
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They  are  regarded  as  waste  products  of  metabolism  like  the  alkaloids  ; 
the  evidence  is  against  their  being  made  use  of  during  the  life  of  the 
plant.  E.  F.  A. 

Role  of  Oxydases  in  the  Formation  of  Certain  Constituents 
of  Essential  Oils.  I.  Benjamin  T.  Brooks  (J.  Amer .  Chem.  Soc., 
1912,  34,  67 — 74). — In  a  study  of  the  essential  oil  of  Michelia 
champaca  (Abstr.,  1911,  i,  1001),  the  presence  of  an  oxydase  was 
discovered  in  the  flowers,  and  it  was  suggested  that  the  formation  of 
aldehydes  and  ketones  in  essential  oils  is  largely  due  to  the  activity 
of  such  enzymes.  A  further  study  has  now  been  made  of  this 
question. 

Oxydases  have  been  detected  in  green  caraway  seeds  (Caruvi  carvi ) 
and  in  the  inflorescence  of  the  peppermint  ( Mentha  piperita).  It  is 
probable  that  all  the  mints  contain  an  oxydase,  as  active  extracts 
were  prepared  from  the  flower  stalks  of  Mentha  viridis,  M.  crispa, 
M.  sylvestris ,  and  M.  gentilis ,  as  well  as  from  the  inflorescences  of 
Satureja  montana  and  Calamintha  officinalis.  Oxydases  are  also 
present  in  the  leaves  of  the  tansy  ( Tanacetum  vulgare)  and  in  those  of 
Thuya  occidentalis,  but  could  not  be  detected  in  rose  petals  or  in  the 
leaves  of  Andropogon  schoenanthus. 

Peppermint  flowers  and  the  leaves  of  rue  ( Ruta  graveolens)  contain 
a  catalase. 

The  development  of  the  characteristic  odour  of  valerian  roots  is  due 
to  the  action  of  a  lipase. 

The  presence  of  an  oxydase  probably  accounts  for  the  fact  that  the 
perfumes  of  many  flowers  rapidly  deteriorate  after  picking,  especially 
if  they  are  bruised.  E.  G. 

Phosphorus  and  Nitrogen  in  the  Alcoholic  Extract  of 
Leaves.  Josef  Seissl  ( Zeitsch .  landw.  Vers.  Wesen.  Oesterr.,  1911, 
14,  886 — 893). — An  account  of  experiments  with  the  tabulated  results 
of  numerous  estimations  of  phosphorus  and  nitrogen  in  the  alcoholic 
extracts  of  leaves  picked  under  varying  conditions  of  growth  and  in 
various  stages  of  development  during  the  period  between  May  and 
November. 

In  some  cases  the  ratio  P205 :  N  increased  during  the  later  stages  of 
growth,  notably  in  Aesculus  hippocastanum,  where  this  ratio  increased 
from  about  1  :  4  to  1  : 8  ;  in  other  cases  there  was  a  decrease  during  the 
period  of  growth,  that  in  Quercus  rohus  being  from  1  :  5*19  to  1  :  3*19. 

F.  M.  G.  M. 

The  Hsemagglutinating  and  Precipitating  Properties  of  the 
Bean,  Phaseolus  multiflorus.  Edward  0.  Schneider  (J.  Biol. 
Chem.,  1912,  11,  47 — 59). — The  proteose  prepared  from  scarlet  runner 
beans  is  an  active  agglutinating  agent.  Hsemagglutinin  is  also 
adsorbed  in  small  amount  by  the  other  proteins  of  the  bean.  It  is  not 
a  product  of  autolysis.  As  the  seeding  develops,  it  gradually  dis¬ 
appears  from  the  cotyledons  simultaneously  with  the  stored  food 
material.  Extracts  of  root,  stem,  and  leaves  of  the  plant  have  no 
agglutinating  properties.  The  clear  extract  of  the  beans  produces  a 
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fiocculent  precipitate  when  added  to  rabbits’  serum  ;  this  is  chiefly 
associated  with  phaseolin,  a  globulin.  W.  D.  H. 

Allantoin,  a  Constituent  of  Comfrey  Rhizome  (Symphytum 
officinale).  Arthur  W.  Titherley  and  1ST.  G.  S.  Coppin  ( Pharm . 
J.,  1912,  [iv],  34,  92 — 94). — An  aqueous  infusion  of  this  drug  has 
long  been  used  as  an  application  to  sores  and  ulcers,  and  recent 
clinical  observations  by  Macalister  (Brit.  Med.  Journ.,  1912,  1,  10) 
and  Bramwell  (loc.  cit.,  p.  12)  having  established  its  efficacy,  the  authors 
undertook  its  investigation  in  order  to  isolate  the  active  constituent. 
Its  remedial  action  is  due  to  allantoin. 

An  aqueous  infusion  of  the  rhizome  contains  allantoin,  a  reducing 
sugar,  giving  a  phenylosazone,  m.  p.  205 — 208°,  gum,  and  dextrin-like 
carbohydrates,  but  no  starch,  glucosides,  or  alkaloids.  A  substance 
giving  a  green  coloration  with  ferric  chloride  and  one  yielding  an 
intensely  yellow  solution  with  alkalis  are  also  present.  Alcohol  extracts 
all  these  substances,  except  the  gum  and  carbohydrates,  and  in  addition 
a  small  amount  of  essential  oil,  some  resin  and  tannins,  resembling 
those  present  in  catechu,  and  a  small  quantity  of  an  organic  acid. 

The  allantoin  was  isolated  to  the  extent  of  from  0‘55  to  0-79% 
by  extracting  the  rhizome  with  hob  95%  alcohol,  from  which  it 
separated  along  with  some  sugar  on  concentration,  and  was  purified  by 
washing  with  a  little  cold  water  and  recrystallisation  from  boiling 
water.  T.  A.  H. 

Lactarinic,  Lactaric,  and  Stearic  Acids  in  Fungi.  J. 
Bougault  and  Charles  Charaux  (J.  Pharm.  Chim.,  1912,  [vii],  5, 
65 — 71.  Compare  Abstr.,  1911,  i,  835,  949). — By  the  method 
described  already  (loc.  cit.)  the  following  minimum  percentages  of  free 
lactarinic  acid,  expressed  on  dry  material,  have  been  isolated  from  the 
species  named  :  Lactarius  uvidus,  2 '9  ;  L.  theiogalus ,  2’3  ;  L.  lilacinus, 
225  ;  L.  subdulcis,  pale  variety,  245  ;  L.  plumbeus,  24  ;  L.  pyrogalus, 
1  ’80.  The  following  species  yield  free  stearic  acid  ;  the  figures,  where 
given,  are  minimum  percentages  expressed  on  dry  material.  L. 
azonites,  3’0 ;  L.  vellereus,  1*2;  L.  controversies,  14;  L.  deliciosus, 
0‘9  ;  L.  piperatus,  L.  subdulcis,  L.  torminosus,  Russula  delica,  0'5 
to  0'6  ;  R.  Queletii,  0'5  to  0'6.  In  both  cases  more  acid  must  be 
present  in  a  combined  condition.  The  latex  of  L.  piperatus  contains 
at  least  5%  of  stearic  acid,  or  25%  expressed  on  dry  material.  The 
lactaric  acid  described  by  Tliorner  (Abstr.,  18S0,  44),  Bissinger 
(Abstr.,  1884,  480),  and  Chodat  and  Chuit  (Abstr.,  1890,  80)  is 
identical  with  stearic  acid  (compare  Gerard,  Abstr.,  1891,  606). 
Phytosterols  have  been  found  in  some  of  the  species  of  fungi 
mentioned  above,  and  also  in  a  number  of  species  belonging  to 
other  genera  (compare  Goris  and  Mascre,  this  vol.,  ii,  79). 

T.  A.  H. 

Is  Iron  a  Catalyst  in  the  Oxidation  of  Phenols  by  the 
Peroxydase  of  Horse-radish  ?  H.  Colin  and  A.  S6nechal  (Compt. 
rend.,  1912,  154,  236—237.  Compare  Abstr.,  1911,  ii,  795—872).— 
The  catalytic  activity  of  horse-radish  juice  may  be  due  to  the  presence 
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of  salts  of  iron  with  organic  acids  analogous  to  the  artificial  peroxy- 
dasic  ferrocyanide  of  iron.  On  the  other  hand,  many  substances 
capable  of  undergoing  oxidation  in  presence  of  the  artificial  oxydase 
are  not  affected  by  the  natural  enzyme.  The  author  considers,  there¬ 
fore,  that  the  active  agent  in  the  horse-radish  is  a  compound  of  the 
haemoglobin  type  containing  a  very  small  proportion  of  iron. 

W.  O.  W. 

Carbohydrates  of  the  Mangold  Leaf.  A.  V.  Campbell 
(J.  Agric.  Pci.,  1912,  4,  248 — 259). — Analyses  of  mangold  leaves 
collected  every  two  hours,  day  and  night,  on  Sept.  16 — 17,  indicated 
that  the  amounts  of  dextrose  and  laevulose  with  other  reducing 
substances  do  not  vary  very  much  ;  the  percentage  is  fairly  constant 
during  the  night  and  somewhat  higher  in  the  day-time.  Sucrose 
varied  from  05  to  2'5%,  and  seems  to  be  produced  during  periods  of 
light ;  the  commencement  of  the  increase  coincided  with  the  time  of 
sun-rise ;  the  fluctuations  of  the  starch  resembled  those  of  the  sucrose, 
the  chief  difference  being  that,  whilst  the  sucrose  begins  to  decrease  in 
the  afternoon,  the  increase  of  starch  continued  until  11  p.m. 
Maltose  fluctuated  considerably,  in  the  reverse  sense  to  sucrose,  the 
increase  commencing  at  8  p.m.  and  continuing  until  the  first 
dawn. 

As  regards  the  effect  of  manures  on  the  amounts  of  sugars  in  the 
leaves,  it  is  shown  that  leaves  from  a  plot  which  received  no  potassium 
sulphate  contained  about  twice  as  much  dextrose  and  laevulose 
(10’91 — 11-70%)  as  leaves  from  a  plot  which  had  potash  (5-53 — 5'75%), 
whilst  the  amounts  of  sucrose  and  maltose  were  much  higher  under 
the  influence  of  potassium  sulphate  than  on  the  plot  which  received  no 
potassium  salt.  The  leaves  on  the  latter  plot  are  always  attacked  by 
t Jromyces ,  and  are  very  dark  to  coloured  and  unhealthy  (compare 
Massee,  Phil.  Trans.,  B,  197,  7). 

Old  leaves  were  found  to  contain  much  less  dextrose,  laevulose, 
and  maltose  than  young  leaves  collected  at  the  same  time. 

N.  H.  J.  M. 

Bark,  Latex,  and  Seed  of  Nerium  Oleander.  A.  Leulier 
(J.  Pharm.  Chim.,  1912,  [vii],  5,  108 — 116.  Compare  J.  Pharm . 
Chim.,  1891,  [vii],  4,  157).- — The  author  has  already  ( loc .  c it.)  isolated 
from  the  bark  a  bitter,  highly  poisonous  glucoside  very  similar  to 
strophanthin,  which  he  now  proposes  to  call  Z-strophanthin.  This 
may  be  identical  with  Schmiedeberg's  neriin,  isolated  from  the  leaves  of 
the  same  plant  (J.  Pharm.  Chim.,  1890,  [vi],  22,  356).  This  glucoside 
is  also  present  in  the  seeds,  which  also  contain  a  phytosterol, 
m.  p.  134 — 135°,  crystallising  in  colourless  needles. 

The  latex  of  the  plant  contains  a  second  glucoside,  m.  p.  179 — 180°, 
which  crystallises  from  boiling  water  in  long,  silky  needles,  and 
is  hydrolysed  by  dilute  sulphuric  acid,  forming  a  reducing  sugar  and  a 
colourless,  crystalline,  bitter  substance,  which  decomposes  at  230° 
(approx.).  This  second  glucoside  is  far  less  toxic  than  the  ^-strophan- 
thin  obtained  from  the  bark  and  seeds  (compare  Dubigadoux  and 
Durieu,  Abstr.,  1899,  ii,  325).  T.  A.  H. 
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Proteins  of  Rice.  S.  Kajiura  ( Bio-Chem .  J.,  1912,  6, 171 — 181). — 
The  proteins  of  “white  rice”  as  used  for  dietary  purposes  in  Japan 
consist  to  a  very  small  extent  of  albumins  and  globulins ;  the  amount 
of  alcohol-soluble  protein  is  negligible.  The  main  protein,  oryzenin, 
belongs  to  the  glutelin  class  (proteins  soluble  in  dilute  alkali).  In  its 
nitrogen  partition  (Hausmann's  method)  it  differs  from  wheat 
glutenin  (the  only  other  glutelin  so  far  studied)  very  considerably. 

W.  D.  H. 

Hydrolysis  of  Vegetable  Oils  by  Emulsion  of  Ricinus 
communis.  David  Sommerville  ( Bio-Chem .  J .,  1912,  6,  203 — 204). 
— Emulsion  of  castor  oil  beans  acts  on  castor  oil  and  cotton-seed  oil, 
hence  is  not  specific  in  its  action.  Addition  of  acetic  acid  or 
manganese  sulphate  produced  no  increase  in  the  amount  of  fatty  acid 
liberated.  The  active  enzyme  rapidly  loses  its  activity  when  mixed 
with  water,  alcohol,  or  acetone,  but  not  when  mixed  with  ether  or 
benzene.  The  bean  does  not  lose  its  lipolytic  power  by  heating  to 
100°  (dry  heat),  but  in  the  form  of  emulsion,  heating  to  60°  destroys 
the  enzyme.  No  separation  into  two  constituents  was  found,  similar 
to  that  described  for  pancreatic  lipase.  If  cotton  oil  and  castor  oil  are 
neutralised  and  freed  from  proteins,  no  hydrolysis  takes  place. 

W.  D.  H. 

Influence  of  Atmosphere  Oxygen  on  the  Work  of  Proteo¬ 
lytic  Enzymes  in  Dead  Plants.  Wladimir  I.  Palladin  and 
Y.  A.  Kraule  (Bull.  Acad.  Sci.  St.  Petersburg,  1912,  [vi],  83 — 93). — 
Experiments  on  the  extent  of  proteolytic  action  in  dead  mushrooms 
and  etiolated  bean-leaves  give  the  following  results. 

The  autolysis  of  protein  in  dead  plants  rich  in  respiratory  chromo¬ 
gens  is  considerably  retarded  by  the  oxygen  of  the  air,  the  amount  of 
this  retardation  increasing  with  the  porosity  of  the  tissues  of  the 
organ  investigated.  In  the  compact  pileus  of  the  mushroom,  absence 
of  oxygen  increases  the  degradation  of  the  protein  to  the  extent  of  15% ; 
whilst  in  the  porous  tissues  of  the  gills  of  the  mushroom,  and  in  thin 
etiolated  leaves  of  the  bean,  the  increases  are  34%  and  122%  respect 
ively.  This  relation  of  autolysis  to  atmospheric  oxygen  is,  however, 
only  indirect,  as  it  is  found  that  the  actions  of  the  enzymes  in  dead 
plants  are  not  co-ordinated.  “  Enzymes  in  dead  cells  resemble 
soldiers  without  a  leader  ;  they  act  independently,  one  of  the  other, 
and  hence  without  understanding.”  One  enzyme  may  destroy  another, 
either  directly  or  with  the  help  of  the  products  it  forms. 

In  the  investigation  of  the  work  of  any  enzyme  in  a  dead  animal  or 
vegetable  organ,  it  is  not  sufficient  to  create  conditions  favourable  to 
the  action  of  the  particular  enzyme ;  attention  must  be  paid  to  the 
injurious  influence  of  the  other  enzymes  present.  T.  H.  P. 

Chemistry  of  Cheddar  Cheese.  Maximilian  Nierenstein 
(J.  Agric.  Sci.,  1912,  4,  225 — 244.  Compare  Abstr.,  1911,  ii,  326). — 
From  cheddar  cheese,  about  four  years  old,  the  following  amounts  of 
the  various  constituents  were  obtained  :  glycine,  0’4  ;  alanine,  0'31  ; 
valine,  017  ;  leucine,  012;  isoleucine,  0-32;  tyrosine,  3’8;  lysine. 
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0*85  ;  aminobutyric  acid,  0‘43,  and  aminovaleric  acid,  0T4%.  Glutamic 
acid  (about  0'7%),  phenylalanine,  serine,  and  tryptophan  were  also 
found,  whilst  arginine  was  not  detected,  and  the  presence  of  aspartic 
acid  was  doubtful. 

Glycine  has  not  been  so  far  definitely  proved  to  be  present  in 
caseinogeu  (compare  E.  Fischer,  Abstr.,  1901,  i,  780),  and  it  may  be 
derived  from  other  proteins,  such  as  lactalbumin,  lactoglobulin,  and 
opalescin,  which  also  occur  in  cheese. 

The  absence  of  arginine  may  be  due  to  its  being  produced  in  the 
early  stages  of  ripening,  and  to  its  subsequent  decomposition. 

The  free  aminovaleric  acid  previously  obtained  from  old  cheese 
( loc .  cit .)  is  probably  a  mixture  of  the  a-  and  S-aeids,  the  former 
predominating.  1ST.  H.  J.  M. 

The  Awakening  of  the  Earth.  Achille  Muntz  and  Henri 
Gaudechon  ( Conipt .  rend .,  1912,  154,  163 — 168). — The  awakening  of 
the  soil  to  reproductive  activity  at  the  beginning  of  spring  appears  to 
coincide  with  a  considerable  increase  in  the  nitrifying  activity  of  the 
organisms  in  the  soil.  Direct  experiments  on  the  nitrifying  power  of 
soil  in  Paris  shows  the  existence  of  a  well-marked  maximum  occurring 
between  March  28th  and  April  25th.  This  is  especially  intense  in 
vegetable  mould,  and  is  followed  by  a  considerable  diminution  in 
activity,  after  which  a  second  rise  occurs,  but  to  a  much  smaller  extent 
than  that  represented  by  the  first  maximum.  W.  0.  W. 

Adsorption  Capacity  of  the  Soil.  Johannes  H.  Aberson 
( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  10,  13 — 22). — The  absorption  of 
ammonium  chloride  from  its  aqueous  solutions  by  various  samples 
of  soil  has  been  examined.  The  data  show  that  the  phenomenon 
is  not  due  to  chemical  action,  but  resembles  closely  the  adsorption 
of  substances  from  solution  by  charcoal,  wool,  and  silk.  If  chlorides 
of  calcium,  magnesium,  or  potassium  are  added  to  the  ammonium 
chloride  solutions  before  treatment  with  the  soil,  the  adsorption  of 
the  ammonium  salt  is  diminished.  Since  these  substances  are  formed 
as  a  result  of  chemical  interaction  when  pure  ammonium  chloride 
solutions  are  brought  into  contact  with  the  soil,  it  seems  probable  that 
the  deviations  from  the  exponential  law,  which  are  exhibited  by  the 
experimental  data  for  such  solutions,  are  due  to  the  disturbing  effect 
of  double  decomposition.  If  the  final  concentration  of  the  displaced 
cations  (Ca,  Mg,  and  K)  is  constant  in  a  given  series  of  experiments, 
the  quantity  of  ammonium  chloride  adsorbed  is  proportional  to  the 
amount  of  soil  used  in  the  different  experiments,  that  is  to  say,  is 
proportional  to  the  surface  of  the  soil  colloids. 

There  appears  to  be  some  connexion  between  the  adsorption  capacity 
of  a  soil  and  its  hygroscopicity,  but  the  two  quantities  are  not  propor¬ 
tional.  With  rise  of  temperature  the  adsorptive  capacity  of  soil 
diminishes,  as  has  been  observed  in  the  case  of  other  colloidal 
substances.  H.  M.  D. 

Chemical  Nature  of  the  Organic  Nitrogen  in  the  Soil.  II. 
S.  L.  Jodidi  (J.  Amer.  Chem.  Soc .,  1912,  34,  94 — 99). — In  continua- 
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tion  of  the  work  described  previously  (Abstr.,  1911,  ii,  820),  further 
samples  of  soil  from  plots  on  the  Wisconsin  Drift  have  been  investi¬ 
gated.  Each  plot  had  been  heavily  manured,  and  during  the  next 
three  years  had  been  planted  with  oats,  clover,  and  maize.  The 
nitrogen  of  the  soil  was  found  to  consist  almost  entirely  of  organic 
compounds;  48  65 — 52'1 4%  was  present  in  the  form  of  amino-acids, 
14-18 — 19-90%  as  diamino-acids,  and  33*19 — 33*59%  as  amides.  The 
amount  of  aramoniacal  nitrogen  was  insignificant.  On  the  whole, 
these  results  confirm  those  recorded  in  the  earlier  paper  ( loc .  cit.). 

E.  G. 

Isolation  of  Creatinine  from  Soils.  Edmund  C.  Shorey 
(J.  Amer.  Chem.  Soc.,  1912,  34,  99 — 107.  Compare  Sullivan,  this 
vol.,  ii,  86). — A  detailed  account  is  given  of  methods  of  isolating 
creatinine  from  soils  and  effecting  its  identification.  The  possibility 
of  this  substance  being  formed  from  some  more  complex  compound 
during  the  treatment  has  been  considered,  and  the  conclusion  drawn 
that  the  creatinine  is  probably  present  as  such  in  the  soil.  The  results 
of  the  investigation  indicate  that  creatinine  is  probably  a  normal 
constituent  of  all  soils.  E.  G. 

Phosphate  Nutrition  of  Plants.  Allan  Baguley  (J.  Agric. 
Sci.,  1912,  4,  318 — 322.) — Pot  experiments  in  which  oats,  peas,  and 
swedes  were  grown  in  purified  white  sand,  manured  with  tricalcium, 
ferric,  and  aluminium  phosphates,  and  with  superphosphate  respectively 
as  sources  of  phosphoric  acid,  in  addition  to  calcium  carbonate  (3%), 
ferric  hydroxide  (0'5%),  potassium  nitrate,  magnesium  sulphate,  and 
sodium  chloride. 

Iron  and  aluminium  phosphates  gave  on  the  whole  similar  results. 
They  produced  stronger  oat  plants  and  larger  and  more  healthy  swedes 
than  superphosphate.  In  the  case  of  peas,  the  plants  ripened  later,  and 
produced  less  seed  when  manured  with  iron  and  aluminium  phosphates 
than  when  superphosphate  was  employed. 

Oats  manured  with  tricalcium  sulphate  failed  to  utilise  the  manure, 
and  were  not  better  than  plants  which  received  no  phosphate.  Peas 
grew  moderately  well  with  tricalcium  phosphate,  but  ripened  early 
and  gave  a  poor  crop.  The  swedes  were  later  in  making  a  start,  but 
subsequently  recovered,  and  finally  produced  good,  healthy  plants. 

Eurther  experiments  are  described  in  which  the  plants  were 
manured  with  ignited  ferric  and  calcium  phosphates.  The  results 
show  that  the  availability  of  the  phosphoric  acid  is  considerably 
reduced  by  ignition  and  extraction  with  boiling  water,  and  that, 
in  the  case  of  oats,  insoluble  calcium  phosphate  is  distinctly  less 
effective  than  insoluble  ferric  phosphate.  N.  H.  J.  M. 


VOL.  CII.  11. 


20 


ii.  294 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Analytical  Chemistry. 


Hydrolysis  of  Sodium  Oxalate  and  its  Influence  on  the 
Test  for  Neutrality.  William  Blum  (J.  Amer.  Chem.  Soc.,  1912, 
34,  123— 136).— Sorensen  (Abafcr.,  1B98,  ii,  185;  1903,  ii,  684,  750) 
has  suggested  the  use  of  sodium  oxalate  as  a  standard  in  volumetric 
analysis,  but  its  general  adoption  has  been  hindered  by  the  difficulty 
of  obtaining  the  salt  of  a  sufficient  degree  of  purity.  A  study  of 
sodium  oxalate  has  now  been  carried  out  in  order  to  investigate  certain 
points  of  uncertainty  in  Sorensen's  method. 

Solutions  of  pure  sodium  oxalate  are  alkaline.  It  has  been  found 
that  W/20-sodium  oxalate  causes  a  coloration  with  phenol phthalein 
equivalent  to  4%  transformation  of  the  indicator,  and  that  a  Nj  10- 
solution  gives  a  coloration  equivalent  to  6%  transformation.  The 
most  probable  values  of  [H+]lg  for  such  solutions  are  2’5  x  10~9  and 
2"0  x  10-9  respectively.  The  value  of  the  ionisation  constant  K  for 
phenolphthalein  is  probably  less  than  1‘7  x  10-10  for  solutions  in  which 
it  is  transformed  to  an  extent  of  less  than  8%.  Sodium  oxalate 
solutions  do  not  undergo  decomposition  to  an  appreciable  extent  on 
boiling.  They  readily  attack  glass,  and,  of  various  kinds  tested, 
“  Durax  ”  glass  was  the  least  affected.  Commercial  specimens  of 
sodium  oxalate  even  after  being  heated  at  240°  may  contain  sodium 
hydrogen  carbonate  or  occluded  carbon  dioxide. 

The  test  for  neutrality  is  best  carried  out  by  evaporating  200  c.c. 
of  water  in  a  quartz  or  “Durax”  glass  flask  to  150  c.c.  in  a  current 
of  air,  free  from  carbon  dioxide,  adding  0*2  c.c.  of  1%  phenolphthalein 
solution  in  alcohol  and  4  grams  of  the  sodium  oxalate,  and  boiling  for 
ten  minutes.  If  the  salt  is  pure,  the  solution  should  have  a  pink  colour, 
equivalent  to  6%  transformation  of  the  phenolphthalein.  The  solution 
is  now  titrated  with  Nj  100-acid  or  alkali  hydroxide  until  a  standard 
colour  is  obtained,  indicating  the  presence  of  about  004%  of  sodium 
hydrogen  carbonate  or  0,03%  of  sodium  hydrogen  oxalate. 

The  salt  can  usually  be  purified  by  one  or  two  recrystallisations 
from  water  in  a  platinum  dish.  E.  G. 

New  Burettes  with  Automatic  Zero.  Heintz  {Chem.  Zeit., 
1912,  36,  171). — The  upper  end  of  the  burette  is  drawn  out  to  a 
point,  which  is  sealed  into  a  bulb,  provided  with  two  tubes  to  which 
rubber  tubing  may  be  attached.  The  inflow  tube,  above  the  stopcock, 
is  also  provided  with  two  branches,  one  of  which  is  connected  with  the 
upper  bulb,  and  the  other  with  the  storage  vessel.  The  burette  is 
filled  in  the  usual  way,  the  overflow  escaping  into  the  bulb.  When 
this  has  become  partly  filled  with  solution,  the  clip  closing  the 
descending  tube  may  be  opened,  when  the  solution  descends  and  enters 
the  burette.  In  a  modification  for  use  with  liquids  which  attack 
rubber,  the  storage  vessel  is  below,  and  the  solution  is  forced  up  into 
the  burette  by  a  pressure  bulb.  C.  H.  D. 
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Jointless  Stock-Bottle-Support  Burette.  Norman  Roberts 
( J .  Amer.  Chem.  Soc.,  1912,  34,  49 — 51). — Apparatus  is  described 
which  may  be  made  by  drawing  out  obliquely  the  upper  part  of  a  tall, 
open-mouthed,  glass  cylinder,  and  fusing  it  to  an  opening  in  the  side 
of  a  burette  near  the  top.  It  may  be  strengthened  by  sealing  a  piece 
of  glass  rod  between  the  lower  end  of  the  burette  and  the  side  of  the 
cylinder.  The  upper  opening  of  the  burette  is  fitted  with  a  glass 
stopper,  beneath  which  the  tube  is  somewhat  constricted.  For  certain 
purposes,  the  glass  stopper  may  be  replaced  by  a  rubber  stopper 
carrying  a  tube  of  soda-lime.  The  liquid  can  be  transferred  from  one 
vessel  to  the  other  by  tilting  the  apparatus  into  a  nearly  horizontal 
position  with  that  limb  uppermost  from  which  the  liquid  is  to  flow. 

The  advantages  of  the  apparatus  are  its  simplicity,  and  the  ease 
with  which  the  liquid  can  be  transferred  in  either  direction  without 
exposure  to  the  air.  It  is  particularly  recommended  for  solutions  of 
alkali  hydroxides.  E.  G. 

Estimation  of  Solid  Material  in  Aqueous  Suspension,  von 
Noble  and  Marc  Larcheveque  ( Sprechsaal ,  1911,  44,  428 — 430). — 
Mathematical ;  the  author  deduces  a  formula,  and  exhibits  curves  by 
which  he  is  enabled  to  estimate  the  solid  matter  present  in  the  slimes 
and  sludges  employed  in  the  ceramic  and  other  allied  industries. 
The  suspended  matter  must  be  insoluble,  and  the  water  have 
retained  its  normal  chemical  and  physical  properties.  F.  M.  G.  M. 

Estimation  of  Fluorine  as  Calcium  Fluoride.  Gunnar 
Starck  and  E.  Thorin  (Zeitsch.  anal.  Chem.,  1912,  51,  14 — 18). — 
The  solution  of  the  fluoride  is  slightly  acidified  with  acetic  acid,  and  a 
solution  of  ammonium  oxalate  of  known  strength  is  added  in  such 
quantity  that  it  will  produce  an  amount  of  calcium  oxalate  about 
equal  to  the  calcium  fluoride  expected.  After  heating,  the  solution  is 
precipitated  by  an  excess  of  calcium  chloride,  the  precipitate,  which 
settles  readily  owing  to  the  admixed  oxalate,  is  collected  on  a  weighed 
asbestos  filter,  washed,  dried  at  2 1 0°,  and  weighed. 

From  the  weight  is  then  deducted  that  of  the  calcium  oxalate  ;  the 
difference  represents  calcium  fluoride.  L.  de  K. 

Gases  Dissolved  in  Solids.  Marcel  Guichard  (Bull.  Soc.  chim., 
1912,  [iv],  11,  49 — 50.  Compare  Abstr.,  1911,  ii,  803). — The  object 
of  this  work  was  to  obtain  greater  exactness  in  the  estimation  of 
oxygen,  and  to  determine  the  error  due  to  the  absorption  or  liberation 
of  gases  from  the  solids  used  as  absorbents. 

Phosphorus  (10  grams),  after  sublimation  several  times  under 
reduced  pressure,  shows  a  vapour  tension  of  only  0'01  mm.,  corre¬ 
sponding  with  0  02  c.c.  of  gas,  but  this  material  is  unsatisfactory  as 
an  absorbent,  since  it  and  its  oxides  give  off  vapours,  which  preclude 
its  use  in  apparatus  connected  to  mercury  pumps. 

Cadmium,  after  repeated  sublimation,  gives  a  vapour  tension  of 
0*01  mm.  (approx.),  but  it  is  not  a  good  absorbent  for  oxygen,  probably 
because  its  oxide  dissociates  easily.  Zinc,  even  after  sublimation  five 
times  under  reduced  pressure,  gives  off  2  c.c.  of  gas  per  100  grams  of 
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metal.  Potassium  also  liberates  considerable  quantities  of  gas  after 
repeated  distillation.  Lead,  after  heating  for  eleven  hours  at  750° 
and  eight  hours  at  550°  under  reduced  pressure,  still  evolves  01  c.c. 
of  gas  per  100  grams  of  metal  per  hour.  T.  A.  H. 

Estimation  of  -Sulphur  in  Pyrites.  II.  Arnold  Heczko 
(Zeitsch.  anal.  Chern.,  1912,  51,  1 — 14). — A  combination  of  Dennstedt’s 
process  (compare  this  vol.,  ii,  89)  and  Raschig’s  benzidine  volumetric 
process  for  sulphates  (Abstr.,  1903,  ii,  572,  691).  L.  de  K. 

Detection  of  Nitric  Acid  in  Presence  of  an  Excess  of  Nitrous 
Acid.  Hemendra  K.  Sen  and  Biman  B.  Dey  ( Zeitsch .  anorg.  Cltem., 
1912,  74,  52 — 54.  Compare  Abstr.,  1911,  ii,  822). — When  hydrazine 
sulphate  reacts  with  soluble  nitrites,  the  whole  of  the  nitrite  is 
destroyed,  and  if  pure  nitrite  is  used,  nitrates  cannot  be  detected  in 
the  solution  by  the  sensitive  diphenylamine  test.  The  method  may 
therefore  be  used  to  remove  an  excess  of  nitrites  before  testing  for 
nitrates.  It  is  superior  to  the  carbamide  method,  which  requires  the 
addition  of  acid,  as  traces  of  nitrate  are  then  always  produced  in  the 
reaction.  C.  H.  D. 

Estimation  of  Nitrates  in  Urine.  Hubert  Caron  (Ann.  Chim. 
anal.,  1912,  17,  9 — 13)— Sch  loosing ’s  method  was  found  to  yield 
trustworthy  results  when  applied  to  concentrated  urine,  but  Bush’s 
“nitron”  method  (Abstr.,  1905,  ii,  282)  was  less  satisfactory.  The 
colorimetric  estimation  with  diphenylamine  gave  approximately 
correct  results.  Urines  examined  by  the  author  contained,  generally, 
from  0‘1  to  0'2  gram  of  nitrate  (calculated  as  potassium  nitrate)  per 
litre ;  a  few  samples  contained  up  to  0'4  gram,  whilst  others  yielded 
but  a  mere  trace  of  nitrate.  W.  P.  S. 

A  Simple  Apparatus  for  the  Estimation  of  Small  Quantities 
of  Arsenic.  W.  N.  Iwanoff  ( Chem .  Zeit.,  1912,  36,  31 — 32). — The 
generating  flask  is  fitted  with  a  cork,  through  which  a  funnel  passes. 
A  capillary  tube  is  fitted  into  this  funnel  by  means  of  rubber  tubing, 
and  the  end  is  bent  down,  so  as  to  dip  into  a  Nj  10-solution  of  lead 
acetate  contained  in  the  funnel.  The  top  of  the  funnel  is  closed  by  a 
plug  of  glass  wool,  over  which  a  filter  paper  is  tightly  stretched,  and 
moistened  with  a  drop  of  an  alcoholic  solution  of  mercuric  chloride. 
The  gas  evolved  bubbles  through  the  lead  solution,  which  removes 
hydrogen  sulphide,  and  the  arsenic  stain  becomes  visible  on  the  filter 
paper.  For  quantitative  purposes,  control  spots  are  prepared  by 
placing  different  quantities  of  the  arsenic  solution  in  the  apparatus, 
and  oxidising  with  permanganate,  before  evolving  the  gas.  The 
stained  papers  are  coated  with  collodion,  and  may  then  be  kept  in 
paper  in  a  desiccator  for  a  year.  C.  H.  D. 

Fractional  Burning  of  the  Constituents  in  the  Analysis  of 
Coal  Gas.  Leo  Ubbelohde  and  de  Castro  (J.  Gasbeleuchtung,  1911, 
54,  810 — 814). — A  sketch  of  the  apparatus  and  description  of  the 
method  by  which  coal  gas  can  be  fractionally  burnt  with  heated 
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copper  oxide.  This  method  has  been  previously  advocated  by  Jager 
and  by  Nesmjeloff  (Abstr.,  1909,  ii,  519);  the  hydrogen  and  carbon 
monoxide  burn  at  265 — 270°,  the  methane  and  ethane  at  800 — 900°, 
and  the  nitrogen  at  still  higher  temperatures.  F.  M.  G.  M. 

A  New  Apparatus  for  Gas  Analysis.  Hohensee  ( J .  Gas- 
beleuchtung,  1911,  54,  814 — 817). — A  discussion  of  the  apparatus  and 
methods  of  Ubbelohde  and  de  Castro  (see  preceding  abstract),  with  a 
sketch,  and  description  of  the  author’s  methods  of  conducting  gas 
analysis.  F.  M.  G.  M. 

Organic  Analysis  by  Combustion  without  the  Use  of  an 
Oxygen  Carrier.  J.  Marek  («/.  pr.  Chem.,  1911,  [ii],  84,  713 — 731). 
— Hitherto  it  has  been  generally  assumed  that  in  the  combustion  of 
organic  substances  complete  oxidation  of  the  carbon  to  carbon  dioxide 
cannot  be  effected  without  the  use  of  an  oxygen-carrier.  From 
numerous  analyses  the  author  shows  that  complete  combustion  may 
be  obtained  without  the  use  of  a  carrier,  provided  that  the  tube  is 
heated  strongly,  and  a  sufficient  excess  of  oxygen  is  supplied  during 
the  combustion. 

The  analyses  were  carried  out  in  a  55  cm.  tube,  provided  with  the 
mercury  seal  previously  described  (Abstr.,  1909,  ii,  617),  10  cm.  of 
the  tube  being  maintained  at  a  bright  red  heat. 

In  many  cases  complete  combustion  was  obtained  even  at  a  dull  red 
heat. 

Analyses  are  also  quoted  to  show  that  the  combustion  is  often 
complete  when  only  5  cm.  of  the  tube  are  heated  to  bright  redness. 

In  order  to  secure  regular  and  rapid  volatilisation,  the  substance  to  be 
analysed  is  placed  in  a  small  tube,  closed  at  one  end,  and  provided 
with  a  lateral  constriction  to  prevent  the  molten  substance  from 
flowing  out  of  the  tube. 

A  new  form  of  apparatus  for  absorbing  the  carbon  dioxide  is  also 
described.  F.  B. 

Simple  Apparatus  for  Estimating  Carbon  Dioxide.  Erwin 
Rupp  (Chem.  Zeit,.,  1912,  36,  59 — 60). — The  apparatus  consists  of  a 
100  c.c.  Erlenmeyer  flask  containing  a  15  c.c.  pipette,  the  upper  end  of 
which  passes  through  the  india-rubber  cork,  and  is  closed  with  a  glass 
cap.  The  flask  is  provided,  by  means  of  a  second  hole  in  the  cork, 
with  a  straight  calcium  chloride  tube. 

In  estimating  carbonates,  the  pipette  is  filled  with  20%  acid,  the 
weighed  substance  added,  and  the  apparatus  and  contents  weighed. 
The  acid  is  then  allowed  to  flow  out  of  the  pipette,  and  the  contents 
of  the  flask  heated  to  boiling.  The  pipette  stopper  is  then  replaced 
by  a  second  calcium  chloride  tube,  and  air  drawn  through  the 
apparatus,  which,  when  cold,  is  again  weighed. 

A  sketch  of  the  apparatus  is  given.  N.  H.  J.  M. 

Estimation  of  Alkalis  in  Silicates  by  Fusion  with  Calcium 
Chloride.  Ef.ro  Makinen  (Zeitsch.  anorg.  Chem.,  1912,  74,  74 — 78). 
—  Alkalis  are  conveniently  estimated  in  silicates  by  the  following 
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method.  Half  a  gram  of  the  powdered  silicate  is  mixed  with  7  grams 
of  dry,  purified  calcium  chloride,  and  heated  to  fusion  in  a  platinum 
crucible,  the  upper  half  of  which  is  kept  cool  by  an  asbestos  screen. 
Finally,  the  temperature  is  raised  to  bright  redness,  but  without  the 
use  of  a  blowpipe.  The  mass  is  then  treated  as  in  Lawrence  Smith’s 
method.  The  calcium  carbonate  must  be  twice  precipitated,  and  the 
filtrate  is  evaporated  to  dryness,  redissolved  in  very  little  water,  and 
freed  from  traces  of  calcium  by  ammonia  and  ammonium  carbonate. 
The  extraction  of  alkaliby  thismethoa  is  morecompletethan  by  Lawrence 
Smith’s  method,  and  the  details  of  working  are  simpler.  C.  H.  D. 

Estimation  of  Potassium  as  Potassium  Platinichloride. 
Hud.  Trnka  ( Zeitsch .  anal.  Ghem.,  1912,  51,  103). — Fiechter’s  process 
(Abstr.,  1911,  ii,  933),  reduction  of  potassium  platinichloride  by  means 
of  metallic  magnesium,  is  not  a  novel  idea,  but  has  been  known  for 
many  years.  L.  de  K. 

Rapid  Estimation  of  Zinc.  K.  Voigt  (Zeitsch.  angew.  Ghem., 
1912,  25,  205 — 206). — A  reply  to  Hassreidter  (ibid.,  1911,  24,  2471), 
who  states  that  the  author’s  process  (this  vol.,  ii,  93)  must  yield 
unsatisfactory  results  owing  to  a  recombination  of  a  portion  of  the 
zinc  with  the  hydrated  silica  on  adding  ammonia. 

The  author  states  that  no  zinc  is  lost  in  that  way.  By  following 
the  exact  directions  and  titrating  with  ferrocyanide  in  acid  solution 
with  ammonium  molybdate  as  external  indicator,  good  results  are 
obtained.  L.  de  K. 

Two  New  and  Very  Delicate  Tests  by  Use  of  the  Reagent, 
“  Tetramethyl  Base.”  Robert  J.  Carney  (J.  Amer.  Ghem.  Soc., 
1912,  34,  32 — 35). — Trillat  (Abstr.,  1903,  ii,  512)  has  shown  that  a 
solution  of  tetramethyldiaminodiphenylmethane  gives  a  deep  blue 
coloration  with  the  oxides  of  lead  and  manganese,  thus  affording  a 
delicate  test  for  these  metals.  A  modification  of  Trillat’s  method  of 
applying  the  test  is  now  described,  in  which  citric  acid  is  used  instead 
of  acetic  acid. 

When  a  very  dilute  solution  of  gold  chloride  is  treated  with  the 
reagent,  a  beautiful  purple  coloration  is  developed,  which  soon  changes 
to  blue  and  then  disappears,  but  reappears  on  warming.  The  reaction 
is  interfered  with  by  free  mineral  acids,  and  the  solution  should  there¬ 
fore  be  neutralised  and  rendered  slightly  acid  with  acetic  or  citric  acid 
before  applying  the  test.  In  a  solution  containing  gold  only,  OOl  mg. 
can  be  detected  in  50  c.c. 

The  reagent  can  also  be  employed  for  the  detection  of  ammonia,  the 
test  depending  on  the  fact  that  hydrogen  peroxide  does  not  react  with 
a  manganous  salt  in  absence  of  alkali  hydroxide,  whilst  in  presence  of 
even  a  trace  of  alkali  hydroxide,  the  manganese  is  instantly  converted 
into  a  brown  oxide.  The  solution  to  be  tested  is  boiled  with  sodium 
hydroxide  in  a  flask  fitted  with  a  rubber  stopper  through  which  passes 
a  glass  tube  bent  at  right  angles.  A  piece  of  filter  paper  is  moistened 
with  1%  solution  of  manganous  sulphate  containing  hydrogen  peroxide, 
and  is  then  held  in  the  steam  issuing  from  the  glass  tube.  If  ammonia 
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is  present,  a  brown  stain  appears  on  the  paper.  On  moistening  this 
stain  with  the  solution  of  tetramethyldiaminodiphenylmethane,  a  deep 
purple  colour  appears.  When  ammonia  is  present  in  exceedingly  small 
quantity,  the  brown  stain  is  not  produced,  but  a  purple  coloration  is 
obtained  on  adding  the  reagent.  In  this  way  it  is  possible  to  detect 
OOl  mg.  of  ammonia.  E.  G. 

Estimation  of  Copper  in  Steels.  S.  Zinberg  ( Zeitsch .  anal. 
Chem.,  1912,  51, 19 — 20). — Three  to  five  grams  of  the  sample  are  heated 
with  dilute  sulphuric  acid  in  a  current  of  carbon  dioxide.  The  iron 
dissolves  and  the  copper  is  not  in  the  least  attacked ;  it  is  finally 
ignited  and  weighed  as  oxide.  A  special  apparatus  is  described  and 
figured.  L.  de  K. 

Rapid  Method  for  the  Estimation  of  Manganese  in 
Ferrotungsten,  Paul  Slawik  (Chem.  Zeit .,  1912,  36,  106). — One 
gram  of  the  finely-divided  alloy  is  fused  in  a  porcelain  crucible  with 
10  grams  of  sodium  peroxide ;  the  mixture  should  be  heated  gently  at 
first,  and  afterwards  maintained  in  a  molten  condition  for  three 
minutes.  When  cold,  the  fused  mass  is  dissolved  in  water,  acidified 
with  a  large  excess  of  hydrochloric  acid,  and  boiled  for  three  minutes. 
The  solution  is  now  treated  with  a  small  excess  of  zinc  oxide,  and 
titrated  in  the  usual  way  with  permanganate  solution.  The  results 
agree  with  those  obtained  by  the  ordinary  precipitation  method. 

W.  P.  s. 

Dimethylglyoxime  as  a  Sensitive  Reagent  for  Ferrous 
Salts.  Paul  Slawik  (Chem.  Zeit.,  1912,  36,  54). — If  tartaric  acid  is 
added  to  a  drop  of  a  solution  of  a  ferrous  salt,  followed  by  1  c.c.  of 
alcoholic  dimethylglyoxime,  and  an  excess  of  ammonia,  an  intense  red 
coloration  is  produced,  which  rapidly  disappears  through  atmospheric 
oxidation,  but  is  restored  by  reducing  agents.  This  is  the  most 
delicate  reaction  for  ferrous  salts.  C.  H.  D. 

The  Estimation  of  Ferrous  Iron  in  Silicates.  Max  Dittrich 
and  A.  Leonhard  ( Zeitsch .  anorg.  Chem.,  1912,  74,  21 — 32). — When 
rocks  and  minerals  are  attacked  by  heating  with  sulphuric  and 
hydrofluoric  acids  in  absence  of  air,  and  the  ferrous  iron  estimated  by 
titration  with  permanganate,  the  end-point  is  sometimes  indistinct, 
the  coloration  gradually  disappearing.  The  effect  is  partly  due  to  the 
presence  of  manganese  and  of  hydrofluoric  acid,  and  it  has  been 
proposed  to  add  precipitated  silica  (Fromme,  Abstr.,  1910,  ii,  351). 
lb  is  shown  that  manganese  salts  are  without  influence,  but  that 
in  presence  of  hydrofluoric  acid  they  increase  the  quantity  of 
permanganate  required.  The  addition  of  manganese  salts  to  the 
solutions  obtained  from  minerals  is  without  influence  on  the  titration. 
Good  results  are  also  obtained  with  ilvaite,  containing  2'3%  MnO, 
and  the  addition  of  pyrites,  which  has  also  been  suggested  as  a  source 
of  error,  does  not  affect  the  result.  The  cause  of  the  irregularities  is 
now  shown  to  be  titanium.  Addition  of  titauous  saits  gives  a  high 
result  on  titration,  and  the  colour  disappears  after  a  time,  owing 
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to  the  action  of  titanous  salts  on  ferric  salts.  Titanium  thus  occurs  in 
some  minerals  and  rocks  in  the  form  of  Ti203. 

The  determination  of  ferrous  iron  in  rocks  is  best  carried  out  by 
weighing  0’8  to  1  gram  of  the  powdered  rock,  with  the  addition  of 
0  5  gram  of  powdered  quartz  if  necessary,  heating  with  2  c.c.  of 
concentrated  sulphuric  acid  in  a  platinum  crucible,  stirring,  and 
adding  at  once  8  c.c.  of  hydrofluoric  acid,  and  heating  on  the  water- 
bath,  covering  with  a  short  funnel,  through  the  opening  of  which  the 
stirrer  passes.  Ten  grams  of  precipitated  silica  are  then  placed  in  a 
600  c.c.  beaker  with  100  c.c.  of  water,  2  c.c.  of  concentrated  sulphuric 
acid,  and  23 — 25  grams  of  potassium  sulphate.  The  crucible  is 
emptied  into  the  beaker  and  rinsed  with  boiled  water,  and  the  whole 
is  rapidly  titrated  with  V/10-permanganate.  C.  H.  D. 

A  Simple  Method  of  Estimating  Vanadium  in  Ferro- 
vanadium.  Paul  Slawik  ( Chem .  Zeit.,  1912,  30,  171). — Vanadium 
may  be  estimated,  without  previous  removal  of  iron,  by  titration  with 
permanganate ;  0'5  gram  of  the  alloy  is  dissolved  in  15 — 20  c.c.  of 
nitric  acid,  D  1  *2,  evaporated  to  dryness,  baked,  and  taken  up  with 
hydrochloric  acid  and  again  evaporated  several  times.  It  is  finally 
taken  up  with  hydrochloric  acid,  30  c.c.  of  sulphuric  acid  (1:2)  are  added, 
and  heated  until  fumes  are  evolved.  After  dilution,  30  c.c.  of 
phosphoric  acid,  D  1*3,  are  added,  and  the  whole  is  diluted  to 
500 — 700  c.c.,  boiled,  and  titrated  with  permanganate  while  hot. 
The  vanadium  factor  is  obtained  by  multiplying  the  iron  factor  by 
0’916.  Chromium  is  without  influence  on  the  titration. 

C.  H.  D. 

Volumetric  Estimation  of  Vanadic  Acid  with  Potassium 
Ferrocyanide.  Ebich  Muller  and  Otto  Diefenthaler  ( Zeitsch . 
anal.  Chem.,  1912,  51,  21 — 23). — Twenty  c.c.  of  the  solution  contain¬ 
ing  about  0'09  gram  of  vanadium  are  mixed  with  60  c.c.  of  molar 
V-potassium  ferrocyanide,  and  then  with  10  c.c.  of  molar  A-sulphuric 
acid.  Three  grams  of  potassium  iodide  and  15  c.C.  of  zinc  sulphate 
(15  grams  in  100  c.c.)  are  next  added,  and,  after  diluting  to  200  c.c., 
the  iodine  liberated  by  the  ferricyanide  formed  in  the  reaction,  which 
represents  the  vanadic  acid,  is  titrated  with  V/20-thiosulphate  with 
starch  as  indicator.  L.  de  K. 

A  Modification  of  the  Gold  Dust  Test.  Roland  Sterner- 
Rainer  (Oesterr.  Zeitsch.  Berg.  Huttenw.,  1911,  59,  461 — 462). — Good 
results  are  obtained  by  dissolving  the  product  supposed  to  contain 
gold  in  nitric  acid  (32°  Be),  thoroughly  boiling,  and  allowing  to 
remain  for  some  time;  the  liquid  is  then  carefully  poured  away,  water 
and  a  drop  of  mercury  added,  and  the  mixture  boiled,  when  an 
amalgam  is  formed  from  which  the  gold  is  again  separated  by  heating 
with  concentrated  nitric  acid.  F.  M.  G.  M. 

Estimation  and  Elimination  of  Sulphur  Compounds  in 
Commercial  Benzene.  J.  G.  Ellerton  (J.  Soc.  Chem.  Ind.,  1912, 
31,  10 — 12). — Of  the  many  sulphur  compounds  occurring  in  com- 
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mercial  benzene,  carbon  disulphide  and  thiophen  predominate.  The 
former  may  be  estimated  by  shaking  the  benzene  with  alcoholic 
potassium  hydroxide  solution,  and  titrating  the  potassium  xanthate 
which  is  formed  with  A/lO-eopper  sulphate  solution  after  the  xanthate 
solution  has  been  acidified  with  acetic  acid  ;  potassium  ferrocyanide 
is  used  as  the  indicator.  Thiophen  is  estimated  by  dissolving  the 
benzene  in  methyl  alcohol,  adding  a  concentrated  mercuric  sulphate 
solution,  collecting  the  precipitate,  and  drying  it  at  115°  before 
weighing.  For  the  estimation  of  the  total  sulphur  in  benzene,  the 
latter  should  be  diluted  with  alcohol  and  burnt  in  an  ordinary  spirit 
lamp,  the  top  of  which  is  surrounded  with  ammonium  carbonate  ;  the 
latter,  together  with  condenser  liquid,  is  dissolved  in  water,  filtered, 
and  oxidised  with  bromine,  the  resulting  sulphate  being  then  estimated 
in  the  usual  way.  The  method  yields  concordant,  but  low,  results,  and 
the  approximately  correct  result  is  found  by  multiplying  the  result 
obtained  by  1*8.  The  method  described  by  Lomax  (Abstr.,  1906, 
ii,  123)  yields  low  results.  Carbon  disulphide  may  be  removed  from 
benzene  by  fractional  distillation,  whilst  thiophen  is  best  eliminated 
by  treatment  with  concentrated  sulphuric  acid.  The  latter  process 
involves  considerable  loss  (up  to  12%)  of  benzene,  but  is  far  more 
efficient  than  treatment  with  oxidising  substances,  such  as  ozone, 
hydrogen  peroxide,  etc.  W.  P.  S. 

The  Nitrosite  of  Caoutchouc  and  its  Application  in 
Analysis.  Kurt  Gottlob  ( Ghem .  Zentr.,  1911,  ii,  1712;  from 
Gummi-Zeit.,  1911,  25,  1561 — 1562).- — In  reply  to  criticisms  by 
Alexander  (Abstr.,  1911,  i,  389),  the  author  asserts  that  he  has  never 
stated  that  Harries’  method  gives  a  quantitative  yield  of  nitrosite  ;  on 
the  contrary,  he  has  found  that  the  impure  nitrosites  (1  and  2)  do  not 
have  a  uniform  composition,  but  that,  on  further  purification,  their 
composition  becomes  approximately  uniform.  The  employment  of 
considerable  quantities  of  nitrogen  tetroxide  leads  to  the  formation  of 
by-products.  The  author  also  points  out  that  the  crude  nitrosite, 
when  freed  from  solvent  and  nitrous  acid,  does  not  melt  or  decompose 
below  120°.  W.  P.  S. 

Estimation  of  Caoutchouc.  Jules  Bock  (Rev.  gen.  C him.  pure 
appl .,  1911,  14,  209 — 221). — A  discussion  of  the  work  of  Budde, 
Harries,  Schneider,  Fendler,  Jacobsen,  and  others,  with  an  account  of 
the  author’s  experiments  on  the  analysis  of  caoutchouc  ;  he  draws  the 
conclusion  that  the  Fendler  and  Kuhn  modification  of  Budde’s  method 
is  the  mo4  satisfactory,  and  that  the  preparation  of  tetrabromide  is  not 
influenced  by  the  presence  of  resins,  but  is  to  some  extent  by  proteins, 
which,  however,  are  only  detrimental  when  gravimetric  methods  of 
analysis  are  employed.  F.  M.  G.  M. 

Detection  of  Methyl  Alcohol  Wilhelm  Sailer  ( Pharm .  Zeit., 
1912,  57,  93),  —  Into  a  100  c.c.  Erlenmeyer  flask  is  placed,  by  way  of 
a  check,  0‘5  gram  of  sodium  salicylate  and  l  gram  of  pure  spirits  of 
wine,  and  into  a  similar  Hask  0'5  gram  of  sodium  salicylate  and 
1  gram  of  the  spirit  to  be  tested.  Into  both  flasks  are  now  dropped 
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twenty  drops  of  sulphuric  acid  in  four  portions  at  an  interval  of  one 
minute.  If  methyl  alcohol  is  present,  a  perceptible  odour  of  methyl 
salicylate  is  noticed.  On  adding  an  emulsion  of  0-4  gram  of  quick 
lime  in  2  c.c.'  of  aqueous  sodium  hydroxide,  a  strong  odour 

resembling  phenyl  methyl  ether  is  developed  after  a  minute. 

L.  DE  K. 

The  Recovery  of  Alcohol  from  Animal  Tissues.  Paul  J. 
Hanzlik  ( J .  Biol.  Chem 1912,  11,  61 — 65). — The  procedure  differs 
from  methods  at  present  in  use  by  the  following  points :  (1) 
phosphoric  acid  is  added  to  liberate  the  alcohol  and  facilitate  the 
distillation ;  (2)  the  distillate  is  automatically  filtered  to  remove 
volatile  solid  products  which  would  interfere  with  specific  gravity 
determinations,  and  (3)  a  modification  of  Anstie’s  ring  test  is  made 
more  delicate  to  determine  the  completion  of  the  distillation.  The 
results  obtained  are  accurate  within  \°/Q.  The  dichromate-sulphuric 
acid  test  reveals  the  presence  of  alcohol  in  dilutions  of  1  in  10,0w0. 

W.  D.  IT. 

The  Testing  of  Dynamite  Glycerol.  Franz  Hofwimmer  {Chem. 
Zeit .,  1912,  36,  41 — 42). — Glycerol  intended  for  the  manufacture  of 
dynamite  is  best  tested  by  nitration  and  estimation  of  the  quantity  of 
glyceryl  nitrate  formed.  An  apparatus  is  described  for  the  rapid  perform¬ 
ance  of  this  test.  The  nitration  vessel  is  a  thin-walled  cylinder, 
surrounded  by  a  cooling  jacket,  and  terminating  below  in  a  long 
graduated  tube,  provided  with  a  tap  at  its  lower  end.  The  vessel  is 
filled  with  nitrating  acid  (55%HN03  +  45%H2S04)  to  a  mark  and 
cooled  to  15°,  and  10  grams  of  the  glycerol  are  run  in  slowly  from  a  special 
pipette,  whilst  a  current  of  dry  air  is  bubbled  through  the  mixture 
through  the  lower  tube.  When  the  nitration  is  complete,  fifteen 
minutes  are  allowed  for  separation  from  the  acid,  and  the  volume  of 
glyceryl  nitrate  is  read.  C.  H.  D. 

The  Estimation  of  Phenol  and  jo-Cresol  in  Mixtures.  Max 
Siegfried  and  R.  Zimmermann  ( Biochem .  Zeitsch.,  1912,  38,  434 — 442). 
— A  reply  to  the  criticisms  of  Ditz  and  Bardach  (this  vol.,  ii,  98). 

S.  B.  S. 

Estimation  of  Cholesterol  by  Ritter’s  Method.  Influence  of 
Autolysis  on  Cholesterol.  Harry  J.  Corper  (J.  Biol.  Chem., 
1912,11,37 — 45). — The  presence  of  excess  of  sodium  ethoxide  over 
that  necessary  for  saponification  of  fats  and  esters  prevents  a  complete 
extraction  of  the  cholesterol  from  the  salt  mixture  by  means  of  ether. 
The  error  may  vary  from  5  to  20%  in  the  case  of  a  normal  tissue  when 
there  is  an  excess  of  from  1  to  5  c.c.  of  a  5%  solution  of  sodium 
ethoxide  used  in  saponifying  1 — 5  grams  of  alcohol-ether  extract. 

No  marked  change  was  found  in  the  amount  of  cholesterol  present 
in  the  dog’s  spleen  after  autolysis.  The  steer  spleen  contains  about 
0'4%  of  its  moist  weight  as  cholesterol.  W.  D.  H. 

Phosphotungstic  Acid  as  a  Clarifying  Agent  in  Urine 
Analysis.  Clarence  E.  May  (J.  Biol.  Chem .,  1912,  11,  81 — 83). — 
Phosphotungstic  acid  is  advised  for  the  removal  of  protein  from,  and 
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clarifying  of,  urine.  The  details  of  the  method  are  different  from 
those  adopted  by  Oppler  (this  vol.,  ii,  100).  If  the  urine  has 
subsequently  to  be  analysed  for  sugar,  the  results  obtained  either  by 
Fehling’s  method  or  the  polarimeter  are  sharp  and  accurate. 

W.  D.  H. 

Composition  of  the  Fehling  [Copper]  Solution.  O.  Luning 
( Chem .  Ze.it.,  1912,  36,  121). — The  author  states  that  when  preparing 
the  Fehling  solution  there  is  no  need,  as  a  rule,  to  take  the  exact 
weights  of  crystallised  copper  sulphate  (34'639  grams)  and  sodium 
hydroxide  (5 16  grams  per  litre)  as  directed.  These  figures  may 
safely  be  rounded  off.  L.  de  K. 

Unification  of  Reducing  Sugar  Methods.  (A  Correction.) 
Percy  H.  Walker  ( J .  Amer.  Chem.  Soc.,  1912,  34,  202— 209).— The 
tables  given  in  an  earlier  paper  (Abstr.,  1907,  ii,  585)  showing  the 
relation  between  cuprous  oxide  and  lactose  were  erroneous.  The 
figures  have  therefore  been  re-calculated  and  the  correct  results  are 
tabulated.  E.  G. 

Volume-Condition  of  Alcoholic  Sugar  Solutions  and  the 
Indirect  Determinations  of  the  Extract.  I.  and  II.  Wilhelm 
Fresenius  and  Leo.  Grunhut  (Zeitsch.  anal.  Chem.,  1912,  51,  23 — 52, 
104  — 123). — The  paper  is  mainly  devoted  to  a  criticism  of  Tabarie’s 
process  and  formula  for  the  indirect  estimation  of  alcohol  and  extract 
respectively.  The  formula  leads  to  erroneous  results  in  the  case  of 
liquids  rich  in  alcohol  or  extract.  In  order  to  obtain  correct  results, 
the  liquid  should  be  freed  from  alcohol  without  previous  neutralisation, 
and  after  restoring  the  original  volume,  the  specific  gravity  is  deter¬ 
mined  and  the  extract  found  by  referring  to  a  table.  From  this, 
however,  should  be  deducted  the  amount,  divided  by  20,  of  any  inverted 
sugar  formed  during  the  evaporation,  that  is,  in  excess  of  the  amount 
existing  originally.  Another  modification  of  the  process  is  described, 
based  on  neutralisation,  and  allowing  for  the  amount  of  alkali  added. 

L.  de  K. 

A  Gravimetric  Method  for  the  Estimation  of  Sucrose  by 
Oxidation  with  Chromic  Acid.  Adolf  Wechsler  (Chem.  Zentr., 
1912,  i,  163;  from  Oster.-ung.  Zeitsch.  Zucker.-Ind.  Landw.,  40, 
683 — 703). — The  method  consists  in  oxidising  the  sugar  by  means  of 
a  mixture  made  by  dissolving  100  grams  of  chromium  trioxide  in 
300  c.c.  of  water,  to  which  solution  is  added  500  c.c.  of  concentrated 
sulphuric  acid.  The  reaction  is  carried  out  in  a  specially  designed 
apparatus  (“  oxydimeter  ”),  and  the  sugar  is  estimated  by  weighing  the 
apparatus  before  and  after  oxidation,  and  determining  thus  the  loss  of 
carbon  dioxide.  As  substances  other  than  sugar  are  oxidised  in  this 
way,  the  process  can  be  employed  for  ascertaining  whether  other 
subtances  are  present  if  the  polarisation  of  the  mixture  is  also  carried 
out  at  the  same  time.  S.  B.  S. 

Estimation  of  Crystal  Sugar  in  Raw  Sugar.  Alexander 
Herzfeld  and  Hermann  Zimmekmann  (Zeitsch.  Ver.  deut.  Zuckerin  t., 
1912,  166 — 183). — The  existing  methods  for  the  separation  of  sugar 
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crystals  from  the  accompanying  syrup  are  discussed,  and  a  method  is 
described  in  detail  which  obviates  many  of  the  sources  of  error 
criticised.  The  crude  sugar  is  agitated  with  at  least  five  times  its 
weight  of  a  sugar  solution  carefully  and  accurately  saturated  at  the 
working  temperature,  care  being  taken  not  to  warm  the  vessel.  The 
mixture  is  then  filtered  on  the  pump,  the  funnel  consisting  of  a  special 
metal  cylinder,  and  the  vessel  and  crystals  washed  with  more  of  the 
saturated  sugar  solution.  The  funnel  and  its  contents  are  run  in  a 
suitable  centrifugal  machine  for  five  minutes.  The  sugar  crystals  are 
removed,  weighed,  dried,  and  weighed  agaiD,  the  sugar  corresponding 
with  the  water  expelled  is  deducted  from  the  dry  weight  of  the  crystals. 
The  method  is  still  regarded  as  under  trial ;  numerous  analytical  results 
are  quoted.  E.  F.  A. 

A  Spurious  Reaction  for  Cellulose  and  Quinine  Bark. 
Walter  J.  Billing  ( Pharm .  J.,  1912,  [iv],  34,  30). — Two  associated 
reactions  for  the  detection  of  cellulose  and  true  quinine  bark  are  given 
in  Merck’s  “  Reagenzien  Verzeichniss.”  The  first,  Batka’s  reaction, 
is  stated  to  depend  on  the  production  of  red  fumes  when  cellulose,  or 
related  substances,  such  as  starch,  dextrin,  gum,  etc.,  is  heated  in  a  dry 
test-tube  with  any  of  the  four  common  cinchona  alkaloids  (quinine, 
cinchonine,  quinidine,  and  cinchonidine).  Similarly,  Grahe’s  reaction 
for  the  detection  of  quinine  bark  consists  in  heating  the  bark  in  a 
test-tube,  when  red  fumes  are  evolved.  The  reaction  is,  however,  not 
due  to  the  presence  of  cellulose,  as  the  red  fumes  are  obtained  when 
the  alkaloids  themselves  are  heated ;  Batka’s  reaction  is,  therefore,  of 
no  value  for  the  detection  of  cellulose,  and  the  presence  of  bark  is  not 
essential  to  Grahe’s  reaction,  as  a  spurious  bark  mixed  with  a  small 
quantity  of  the  alkaloids  would  give  a  similar  result.  W.  P.  S. 

Refractometric  Determination  of  the  Strength  of  Form¬ 
aldehyde  Solutions.  Lodewyk  Th.  Reicher  and  F.  C.  M. 
Jansen  ( Chem .  Weekblad,  1912,  9,  104 — 109). — The  authors  have 
employed  the  immersion  refractometer  and  Abbe’s  refractometer  to 
determine  the  percentage  strengths  of  solutions  of  commercial 
formaldehyde,  and  give  a  table  from  which  the  percentage  can  be 
calculated  from  refractometric  readings,  taken  at  15°.  A.  J.  W. 

Estimation  of  Acetaldehyde  in  [Officinal]  Paraldehyde. 
R.  Richter  {Pharm.  Zeit.,  1912,  57,  125 — 126.  Compare  Abstr., 
1911,  ii,  776).— -The  process  is  based  on  the  fact  that  acetaldehyde 
reacts  with  sodium  sulphite  with  liberation  of  sodium  hydroxide ; 
paraldehyde  is  not  affected. 

Ten  grams  of  the  sample  are  dissolved  in  100  c.c.  of  water  and 
neutralised  with  A-alkali,  with  phenolphthalein  as  indicator.  Twenty  c.c. 
of  sodium  sulphite  solution  (25  grams  of  the  crystallised  salt  in 
100  c.c.)  are  added,  and  the  solution  is  titrated  with  W-hydrochloric 
acid.  A  blank  experiment  is  also  made,  using  the  same  quantity 
of  sodium  sulphite.  The  difference  represents  the  acetaldehyde ; 
1  c.c.  of  Wacid  equals  0’044  gram  of  the  same,  L.  PE  K. 
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Estimation  of  Furfuraldehyde  by  means  of  Fehling’s 
Solution.  Lewis  Eynon  and  J.  Henry  Lane  ( Analyst ,  1912,  37, 
41 — 46). — Flohil  (Abstr.,  1911,  ii,  160)  estimates  pentosans  by  means 
of  the  furfuraldehyde  formed  on  distillation  with  strong  hydrochloric 
acid.  The  neutralised  liquid  is  then  heated,  with  certain  precautions, 
with  Fehling  solution,  and  the  cuprous  oxide  is  weighed,  or  the  excess 
of  copper  may  be  estimated  iodometrieally. 

The  authors  state  that  Flohil  was  wrong  in  assuming  that  the 
copper  reduction  power  of  furfuraldehyde  is  constant,  namely,  that 
1  mol.  of  furfuraldehyde  =  4  atoms  of  copper.  The  reduction  power 
depends  on  the  concentration,and  the  furfuraldehyde-copper  ratio  varies 
fact  from  0*362  (0  01  gram  of  furfuraldehyde)  to  0*452  (0*05  gram  of 
same). 

In  using  the  process,  therefore,  reference  should  be  made  to  the 
author’s  directions  and  tables.  It  is  assumed  that  8  grams  of  sodium 
chloride  are  present  in  the  liquid,  as  this  affects  the  Fehling  solution. 
Reduction  of  cuprous  oxide  to  metallic  copper  seems  superfluous. 

L.  de  K. 

Reactions  of  Lactic  Acid.  C.  Reichakd  ( Fharrn .  Zentr.-h ., 
1912,  53,  51 — 56). — If  a  small  quantity  of  powdered  potassium 
dichromate  is  placed  on  a  glass  slip  and  moistened  with  a  drop  of 
lactic  acid,  a  brown  coloration  is  at  first  obtained  ;  the  colour  then 
changes  to  bluish-green,  and  finally  to  bright  green.  A  similar  green 
coloration  is  obtained  with  ammonium  molybdate.  When  ammonium 
tungstate  is  moistened  with  lactic  acid,  a  colourless  solution  is 
obtained,  and  on  the  addition  of  sulphuric  acid,  a  gelatinous  precipi¬ 
tate  of  tungstic  acid  is  formed  ;  this  precipitate  becomes  tinged  with 
blue  after  the  lapse  of  about  ten  hours.  A  characteristic  crystalline 
deposit  is  obtained  when  bismuth  subnitrate  is  treated  with  lactic 
acid  and  the  emulsion  set  aside  for  ten  hours.  Colourless  crystals, 
mixed  with  red  crystals,  are  formed  when  lactic  acid  and  cobalt 
nitrate  solution  are  heated  together  and  then  cooled.  Reactions  of 
lactic  acid  with  many  other  substances  are  also  described. 

W.  P.  s. 

Colorimetric  Estimation  of  Salicylic  Acid  and  Copper. 
F.  Schott  ( Zeitsch .  Nahr.  Genussm.,  1911,  22,  727 — 728). — Salicylic 
Acid. — In  small  tubes  of  the  same  diameter  and  marked  at  5  c.c.  are 
introduced  the  liquid  to  be  tested,  and  varying  quantities  (0,  0*2,  0*4, 
0*6,  0*8,  1*0  c.c.)  of  a  solution  containing  0*1  gram  of  salicylic  acid  per 
litre.  After  adding  2  c.c.  of  Fehling’s  copper  sulphate  solution  (ten  times 
diluted),  five  drops  of  2%  potassium  nitrite  solution,  and  five  drops  of 
10%  acetic  acid,  the  solutions  are  made  up  to  the  mark,  and  heated 
for  forty-five  minutes  in  the  water-bath.  After  cooling,  the  tubes 
are  compared  as  to  colour.  When  applying  the  process  to  milk,  25  c.c. 
of  the  sample  are  mixed  with  10  c.c.  of  Fehling’s  copper  solution,  and 
so  much  A-sodium  hydroxide  that  the  solution  is  only  very  feebly  acid 
(1*5 — 2  c.c.)  ;  15  c.c.  of  the  filtrate  are  then  mixed  with  five  drops  of 
10%  potassium  nitrite  and  five  drops  of  50%  acetic  acid,  and  treated  as 
directed.  As  comparison  fluids  various  amounts  of  a  solution  of 
salicylic  acid  (0*16  gram  per  litre)  are  used. 
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Copper. — The  reverse  process  is  employed.  As  comparison  liquids 
are  used  various  quantities  of  copper  sulphate  solution  (0‘1  gram  of  Cu 
per  litre).  To  cause  the  red  colour  to  appear,  0-3  c.c.  of  0‘5%  dilute 
alcoholic  solution  of  salicylic  acid  is  added,  also  five  drops  of  2% 
potassium  nitrite  and  five  drops  of  10%  acetic  acid  are  added,  and,  after 
diluting  up  to  the  mark,  the  tubes  are  heated  in  the  water-bath  as 
directed.  L.  de  K. 

A  Biochemical  Method  for  the  Determination  of  Small 
Quantities  of  Salicylic  Acid  in  the  Presence  of  an  Excess  of 
p-Hydroxy benzoic  Acid.  Jacob  Boeseken  and  H.  Waterman 
( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1911,  14,  604 — 607). — The 
authors  find  that  whilst  p-( and  also  m-)hydroxybenzoic  acid  can  be 
used  as  carbon  nutriment  by  Penicillium  glaucum,  the  presence  of 
salicylic  acid  in  quantities  of  more  than  1%  causes  a  retardation  in 
the  growth  of  the  organism. 

By  comparing  the  effect  on  Penicillium  glaucum  of  the  mixture 
under  investigation  with  that  of  standard  mixtures  of  salicylic  acid 
and  ^-hydroxybenzoic  acid,  they  claim  to  be  able  to  determine,  with 
an  accuracy  of  a  trifle  over  1%,  quantities  of  salicylic  acid  varying  from 
1  to  10%  in  an  excess  of  ^o-hydroxybenzoic  acid.  H.  W. 

Estimation  of  Glycyrrhizic  Acid  in  Commercial  Ammonium 
Glycyrrhizates.  H.  Cohmimbusuf  (Ann.  Chim.  anal.,  1912,  17, 
47 — 50). — Two  grams  of  the  sample  are  dissolved  in  50  c.c.  of  hot 
water,  the  insoluble  matter  is  collected  on  a  filter,  and  washed  with 
50  c.c.  of  hot  water.  To  the  filtrate  and  washings  are  added  5  c.c.  of 
NJ 1  -sulphuric  acid,  and,  after  the  lapse  of  twelve  hours,  the  liquid  is 
decanted  through  a  filter  and  the  precipitated  glycyrrhizic  acid  washed 
by  decantation,  small  quantities  of  water  being  used.  The  filtrate  is 
now  evaporated  almost  to  dryness,  the  residual  solution  is  mixed  with 
a  small  quantity  of  water,  and  the  further  quantity  of  glycyrrhizic 
acid  thus  obtained  is  collected  on  a  filter  and  washed.  Both  precipi¬ 
tates  are  then  dissolved  in  ammonia,  the  united  solutions  are  evapor¬ 
ated  to  dryness,  the  residue  is  dried  at  100°,  and  weighed.  The 
amount  of  gums  present  in  the  sample  may  be  estimated  by  rendering 
the  filtrate  from  glycyrrhizic  acid  ammoniacal,  evaporating  the 
solution,  and  drying  the  residue  to  constant  weight.  The  5  c.c.  of 
A/l -sulphuric  acid  yield  O330  gram  of  ammonium  sulphate,  and  this 
quantity  is  substracted  from  the  weight  of  the  residue  so  as  to  obtain 
the  actual  weight  of  the  gums.  W.  P.  S. 

Detection  of  Added  Water  in  Milk  (Detection  of  Nitrates). 
J.  Tillmans  ( Chem .  Zeit.,  1912,36,  81). — -The  presence  of  added  water 
containing  nitrates  may  be  detected  in  milk  by  shaking  5  c.c.  of  the 
sample  with  about  20  c.c.  of  a  solution  of  diphenylamine  in  sulphuric 
acid.  Should  the  milk  contain  more  than  3  mg.  of  nitric  acid  (N205) 
per  litre,  a  green  coloration  is  obtained.  Milk  free  from  nitrates 
yields  a  pink  or  yellowish-red  coloration.  W.  P.  S. 
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New  Method  of  Determining  the  Melting  Points  of  Fats. 

Remy  Prouzergue  (Ann.  Chim.  anal.,  1912,  17,  56 — 58). — 1'he  lower- 
end  of  a  glass  tube,  5  mm.  in  diameter,  is  drawn  out  into  a  fine  jet 
which  is  filled  with  the  molten  fat.  When  the  fat  has  solidified  in  the 
jet,  the  tube  is  about  one-half  filled  with  water,  to  which  a  few  drops 
of  phenol phthalein  solution  have  been  added,  and  the  tube  is  attached 
to  a  thermometer  which  is  immersed  in  a  very  dilute  sodium  hydroxide 
solution  contained  in  a  test-tube.  The  latter  is  then  placed  in  a 
beaker  of  water,  and  the  temperature  is  raised  gradually.  When  the 
melting  point  of  the  fat  is  reached,  the  alkaline  solution  in  the  test- 
tube  flows  upwards  past  the  melted  fat  in  the  jet,  and  produces  a  red 
coloration  with  the  phenolphthalein  in  the  narrow  tune.  W.  P.  S. 

Testing  Lecithin.  Seidler  (Chem.  Zentr.,  1911,  ii,  1885  ;  from 
Apoth.  Zeit.  1911,  26,  912 — 913). — The  test  described  by  Casanova 
(Abstr.,  1911,  ii,  673)  is  not  practicable,  as  the  ethereal  solution  does 
not  mix  with  the  ammonium  molybdate  solution.  It  is  recommended 
that  a  small  portion  of  the  substance  should  be  mixed  with  ammonium 
molybdate  solution,  and  then  poured  on  the  surface  of  concentrated 
sulphuric  acid.  If  lecithin  is  present  in  the  substance,  a  blue  coloration 
is  obtained  immediately.  W.  P.  S. 

Analysis  of  Lecithin.  Sattler  (Chem.  Zentr.,  1911,  ii,  1885  ; 
from  Apoth.  Zeit.,  1911,26,  930). — A  method,  proposed  by  Thierfelder, 
is  recommended  for  the  estimation  of  phosphorus  in  lecithin.  A 
quantity  of  about  0*5  gram  of  the  lecithin  is  heated  with  20  c.c.  of  a 
mixture  consisting  of  equal  volumes  of  sulphuric  and  nitric  acids  ; 
afterwards  20  c.c.  of  nitric  acid  are  added  drop  by  drop,  and  the 
mixture  is  heated  to  remove  the  excess  of  nitric  acid.  The  solution  is 
then  diluted  with  150  c.c.  of  water,  50  c.c.  of  50%  ammonium  nitrate 
solution  are  added,  and  the  phosphoric  acid  is  precipitated  with 
ammonium  molybdate  solution.  The  precipitate  is  washed  by  decanta¬ 
tion  until  the  greater  part  of  the  acid  has  been  removed,  then 
dissolved  in  a  definite  quantity  of  W/2-sodium  hydroxide  solution, 
the  ammonia  is  expelled  by  boiling  the  mixture,  and  the  excess  of 
alkali  is  titrated.  The  number  of  c.c.  of  iV/2-sodium  hydroxide 
solution  used,  when  multiplied  by  0*554,  gives  the  amount  (in  mg.)  of 
phosphorus  present.  W.  P.  S. 

The  Proposed  Method  of  Micro-sublimation  for  the  Detec¬ 
tion  of  JEsculin  and  the  Identification  of  Gelsemium.  Frank 
Tutin  (Pharm.  J.,  1912,  [iv],  34,  157). — Chiefly  a  criticism  of  a  paper 
published  recently  by  Tunmann  (compare  this  vol.,  ii,  104).  It  is 
shown  that  gelsemium  does  not  contain  sesculin,  and  that  the 
sublimate  obtained  by  Tunmann  from  gelsemium  must  have  consisted 
of  scopoletin  (compare  Trans.,  1910,  2223  ;  1911,  1043).  Scopoletin 
yields  a  distinctly  crystalline  sublimate  at  a  temperature  of  150°, 
whilst  sesculin  gives  a  slight  tarry  sublimate  ;  on  raising  the  tempera¬ 
ture,  aesculin  gradually  decomposes,  giving  a  further  quantity  of  tarry 
sublimate  together  with  crystals  of  aesculetin.  AUsculin  was  found  to 
have  m.  p.  200 — 202°.  W.  P.  S. 
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Estimation  of  Mustard  Oil  in  Feeding  Cakes  and  in 
Mustard.  Ch.  Brioux  (Ann.  Chim.  anal.,  1912,  17,  3 — 9). — 
Twenty-five  grams  of  the  cake  or  mustard  are  heated  with  500  c.c. 
of  water  in  a  flask  for  one  hour  at  37°,  2  grams  of  sodium  fluoride 
being  also  added  to  inhibit  the  action  of  micro-organisms.  After  the 
addition  of  25  c.c.  of  alcohol,  the  mixture  is  distilled,  150  c.c.  of 
distillate  being  collected  in  a  250  c.c.  flask  containing  10  c.c.  of 
ammonia.  The  ammoniacal  distillate  is  then  treated  with  50  c.c. 
of  iT/lO-silver  nitrate  solution,  heated  for  one  hour  to  a  temperature 
of  80°,  cooled,  and  diluted  with  water  to  a  volume  of  250  c.c.  After 
filtration,  125  c.c.  of  the  filtrate  are  acidified  with  nitric  acid,  and  the 
excess  of  silver  is  titrated  in  the  usual  way  with  thiocyanate  solution. 
One  molecule  of  crotonylthiocarbimide  yields  1  molecule  of  silver 
sulphide,  and  the  amount  of  the  mustard  oil  (as  crotonylthiocarbimide) 
may,  therefore,  be  calculated  from  the  quantity  of  silver  used.  Rape 
seed  cakes  were  found  to  contain  from  0'50  to  0'86%  of  crotonylthio¬ 
carbimide.  W.  P.  S. 

Colour  Reactions  of  Amino-compounds  in  Presenceof  Mineral 
Acids  and  Potassium  Dichromate.  Henri  Agulhon  and  Pierre 
Thomas  (Bull.  Soc.  chim.,  1912,  [iv],  11,  69 — 73). — The  behaviour  of  a 
long  series  of  amino-compounds  with  (a)  sulphuric  acid  and  potassium 
dichromate  and  (b)  nitric  acid  and  potassium  dichromate,  has  been  ex¬ 
amined  with  a  viewto  ascertaining  whether  these  reagents  can  be  used  to 
distinguish  between  various  classes  of  amino-compounds  (compare 
Abstr.,  1911,  ii,  1140). 

The  first  reagent,  at  100°,  divides  amino-compounds  into  four  main 
groups,  namely,  those  which  give  (1)  no  coloration,  (2)  a  bright  green 
tint,  (3)  an  olive-green  colour,  (4)  a  brownish-green  solution,  with 
a  few  which  give  brown  or  reddish  colours.  The  following  general 
conclusions  are  drawn.  The  oxidisability  of  amino-compounds  is  a 
function  of  the  number  of  carbon  atoms  in  the  molecule,  for  example, 
among  the  aliphatic  amines  all  below  diethylamine  give  no  coloration. 
The  presence  of  the  group  NH2*C02H  renders  the  compound  less 
liable  to  oxidation.  The  presence  of  a  benzene  ring  leads  to  the 
formation  of  an  olive  or  brownish-green  colour. 

With  the  second  reagent,  only  glucosamine  gives  a  coloration  in  the 
cold,  and  comparatively  complex  amines  only  give  a  coloration  on 
warming  at  100°. 

In  the  purine  group,  adenine,  hypoxanthine,  and  parabanic  acid  give 
no  coloration  with  either  reagent ;  xanthine,  guanine,  and  allantoin 
give  a  green  with  the  first  reagent  at  100° ;  uric  acid,  theobromine, 
caffeine,  and  alloxan  give  colours  with  the  first  reagent  both  in  the 
cold  and  at  100°,  and  dialuric  acid  and  alloxanthine  give  colours  with 
the  first  reagent  in  the  cold  and  at  100°,  and  also  at  100°  with 
the  second  reagent.  T.  A.  H. 


ii.  309 


General  and  Physical  Chemistry. 


The  “Constant  of  Refraction.”  F.  Schwers  (Bull.  Acad.  roy. 
Belg.,  1912,  55 — 80.  Compare  Abstr.,  1910,  ii,  913;  1911,  ii,  92, 
949). — The  value  of  A  in  the  equation  Cn  —  ACv  has  been  calculated, 
from  figures  recorded  by  other  observers,  for  non-aqueous  binary 
mixtures.  It  varies  from  one  system  to  another,  as  in  the  case  of 
aqueous  mixtures,  and  diminishes  slightly  with  diminution  in  the 
wave-length  of  the  light  used.  The  values  of  A  are,  in  general,  very 
different  from  those  obtained  for  aqueous  solutions,  and  are  often  less 
than  unity.  In  most  of  the  examples  quoted,  carbon  disulphide  was 
one  of  the  liquids  in  the  mixture,  although  figures  are  also  given  for 
alcoholic  solutions,  mixtures  of  two  acids,  and  mixtures  of  two  liquids 
of  the  cyclic  series.  The  author  criticises  the  work  of,  and  values 
recorded  by,  Zecchiui  (compare  Abstr.,  1897,  ii,  470).  W.  G. 

Molecular  Refraction,  Molecular  Volume,  and  Dissocia¬ 
tion  in  Non-aqueous  Solvents.  Fritz  Rohrs  (Ann.  Physik ,  1912, 
[iv],  37,  289 — 329), — Measurements  have  been  made  of  the  densities 
and  refractive  indices  of  solutions  of  potassium  iodide,  cadmium  iodide, 
succinic  acid,  and  mercuric  chloride  in  ethyl  alcohol,  and  of  the  three 
former  substances  in  acetone.  For -the  density  determinations  the 
displacement  method  was  employed,  and  it  has  been  found  that  this 
affords  results  of  the  same  degree  of  accuracy  as  are  obtained  in  the 
case  of  aqueous  solutions.  Hallwachs’s  double  cell  refractometer 
method  was  used  in  the  optical  measurements,  the  results  thus  obtained 
being  accurate  to  about  0'03%. 

As  the  solutions  are  diluted,  the  molecular  volume  of  the  dissolved 
substance  diminishes,  the  falling  off  being  more  marked  than  in 
aqueous  solutions.  This  diminution  is  attributed  to  increasing 
ionisation. 

In  a  similar  way,  the  molecular  refraction  of  the  various  substances 
increases  very  considerably  as  the  dilution  is  increased.  This  variation  in 
the  refractivity  is  probably  conditioned  by  the  corresponding  change  in 
the  molecular  volume,  and  is  therefore  only  indirectly  due  to  the 
alteration  in  the  degree  of  ionisation  of  the  solute. 

Reference  is  made  to  the  two  groups  which  are  obtained  when  the 
differences  between  the  refractivities  of  acid  and  their  sodium  salts 
are  compared,  For  the  weak  acids  these  differences  are  much  greater 
than  for  the  strong  acids.  It  is  shown  that  the  differences  in  the 
volume  relationships  are  essentially  responsible  for  the  differences  in 
question.  H.  M.  D. 

Molecular  Refractions  of  Organic  Compounds  for  Light  of 
Infinite  Wave-length.  Dimitri  K.  Dobroserdoff  (J.  Russ.  Phys. 
Ghem.  Soc.,  1912,44,  1  —  65.  Compare  Abstr.,  1910,  ii,  93,  94;  1911, 
ii,  458). — The  author  has  calculated  the  molecular  refraction  for  light 
of  infinite  wave-length  for  several  hundreds  of  organic  compounds  of 
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different  types  by  means  of  the  formula  M(K—  1)/(K+  2)2),  where  M 
is  the  molecular  weight  and  K  the  dielectric  constant.  The  values  of 
K  and  D  are  taken  partly  from  his  own  measurements  and  partly  from 
those  of  other  authors.  The  investigation  represents  an  extension  of 
that  of  Landolt  and  Jahn  (Abstr.,  1893,  ii,  57)  and  Jahn  and  Moeller 
(Abstr.,  1894,  ii,  265). 

A  large  number  of  detailed  conclusions  are  drawn  from  the  numbers 
obtained,  the  principal  ones  being  as  follows. 

The  molecular  refraction  for  light  of  infinite  wave-length  exhibits  a 
marked  constitutive  character,  so  that  the  corresponding  atomic 
refractions  for  the  various  elements  are  by  no  means  constant  in  value. 
Additive  character  is  very  faintly  shown,  and  is  much  less  appreciable 
than  with  the  molecular  refraction  for  D-  or  a-light. 

The  increase  of  MR <*,  corresponding  with  the  increment  of  CH2  in 
homologous  series  varies  widely  in  different  series,  and  does  not  always 
remain  constant  in  one  and  the  same  series.  As  a  rough  approxima¬ 
tion,  it  may  be  said  that  the  values  of  this  increase  approach  either  the 
value  6 — 8  (“  small  difference  ”)  found  in  the  case  of  esters  or  the 
value  12  (“large  difference”)  found  for  the  ketone  series.  Sometimes 
such  values  as  double  the  large  difference  or  half  the  small  difference 
are  found,  but  intermediate  numbers  rarely  occur. 

The  influence  of  unsaturation  on  the  value  of  MR ^  seldom  corre¬ 
sponds  with  that  observed  with  MR D  or  MR*.  In  benzene  the  three 
double  linkings  have  virtually  no  effect,  but  in  other  cases  unsaturation 
nearly  always  produces  a  negative  effect. 

No  two  isomerides  are  known  with  identical  values  of  MR ^  ,  and 
isomerism  exerts  considerable  influence  on  this  magnitude,  this 
influence  being,  in  general,  similar  to  that  observed  with  the  dielectric 
constant  itself  ( loc .  cit.).  T.  H.  P. 

Refractometric  Investigations.  Johan  F.  Eykman  ( Chem . 
Weekblad,  1911,  8,  651—667.  Compare  Abstr.,  1909,  i,  718).— A 
large  number  of  organic  compounds,  chiefly  ring  compounds,  have  been 
prepared  in  a  pure  condition,  their  refractivities  for  a  number  of  lines 
have  been  measured,  and  the  refraction  constants  calculated  according 
to  the  formulae  of  Gladstone  and  Dale,  of  Lorenz  and  Lorentz,  and  of 
the  author.  Below  are  given  the  names  of  the  compounds  investi¬ 
gated,  their  densities,  boiling  and  melting  points  where  given  (some  of 
the  compounds  have  not  previously  been  prepared  in  a  pure  condition), 
and  the  molecular  refraction  constants  for  the  a-line,  MR*,  calculated 
according  to  the  Lorenz  formula. 

1  :  4-Dimethylcy<2ohexane,  m.  p.  —  32°  to  —33°,  b.  p.  120*0 — 120*2°/ 
768  mm,  D222  0*7620,  MR*  37*067  ;  1  :  3  :  5-trimethylc?/(2ohexane,  m.  p. 
about  —  50°,  b.  p.  136—140°,  Dm  0*7744,  MR*  41*760  ;  1  :  2-dimethyl- 
cyclo hexane,  b.  p.  124*5°/731  mm.,  D14 25  0*7880,  MR*  36*816;  1:2:  4-tri- 
inethylcycfohexane,  b.  p.  141*5 — 143°/759  mm.,  MR*  41*538  ;  pulegane, 
b.  p.  141*5 — 142°/758  mm.,  D152  0*7799,  MR*  41  *518  ;  cyclo pentane- 
carboxylic  acid,  m.  p.  3*5°,  b,  p.  92 — 93°/7  mm.,  D155  1*0555, 
MR*  29*207  (compare  Perkin,  Trans.,  1894,  65,  99) ;  cyc/opentylacetic 
acid,  D340  1*0083,  MR*  33*840  ;  c^/c/ohexanecarboxylic  acid,  D33'8  1*0258, 
MR*  33*801  ;  cyofohexylacetic  acid,  D33'5  1*0012,  MR*  38*468;  heptoic 
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acid,  D34'°  0*90565,  MRa  36*006  ;  cyc/obutanecarboxylie  acid,  m.  p.  -  2°, 
b.  p.  74 — 75°/2 — 2*5  mm.,  D14'4  1*0656,  MRa  24*953  ;  pinic  acid, 
D109'4  1*0925,  MRa  45*384;  azelaic  acid.  D1106  1*0291,  MRa  47*008  ; 
Lpinonic  acid,  m.  p.  99°,  D1107  1*0  2  5  7,  MRa  47  86  ;  a-pinonic  acid,  ra.  p. 
105°,  D1091  0  9975,  MRa  48*434  ;  a-thujaketonic  acid,  D79'6  1*0115, 
MRa  48*648  *,  pulegenic  acid,  D17s  1*0036,  MRa  47*543  ;  puleganic  acid, 
m.  p.  -  18°  to  -  19°,  D80'4  0*9169,  MRa  47*852;  tthyl  puleganate,  b.  p. 
145°/4  mm.,  D11'8  0*9178,  MRa  56*909  ;  puleganonitrile,  D16'2  0*8814, 
MRa  45*820;  puleganolactone,  D21  1*0146,  MRa  45*391  ;  A4:S-menthen- 
l-ol,  D80  0*8948,  MRa  47*378;  A8;9-menthen-l-ol,  D73'8  0*8703, 
MRa  47  198;  fenchone,  D145  0  9488,  MRa  44*068;  a-fencholeneamide, 
D1179  0*9331,  MRa  49*216  ;  /3-fencholenic  acid,  m.  p.  68°,  I)761  0*9638, 
MRa  47*617;  /3-feneholamide,  D108J  0*9072,  MRa  49*758  ;  fencholic 
acid,  m.  p.  18*8°,  b.  p.  119— 120°/1  mm.,  MRa  47*531. 

Some  of  the  conclusions  drawn  from  the  optical  data  are  as  follows. 
A  comparison  of  the  methylc?/cZohexanes  with  their  homologues  show 
that  in  these  compounds  the  increment  in  the  refraction  constant  for 
CH2  is  normal  (about  4*6  according  to  the  Lorenz  formula).  The  data 
given  for  the  next  series  of  compounds  (the  pentyl  and  hexyl  acids) 
shows  that  the  carboxyl  group  with  the  five  and  six-membered  rings 
and  the  CH2*C02H-group  associated  with  the  five-membered  ring 
brings  about  no  optical  exaltation  which  is  not  already  present  in  the 
corresponding  aliphatic  acids.  The  high  values  for  the  optical  constant 
of  a-pinonic  acid,  as  compared  with  that  for  Lpinonic  acid,  confirm  the 
view  of  Bayer  that  the  former  contains  a  cycfobutane  ring.  The 
results  obtained  with  the  terpineols  (menthenols)  prove  that  in  the  case 
of  asemicyclic  double  bond  the  ring  is  to  be  brought  into  calculation  as 
two  side-chains.  The  conclusion  of  Briihl,  that  ring-closing  has 
practically  no  effect  on  the  value  of  the  optical  constants  is 
discussed. 

1  :  2-  and  1  :  4-Dimethylcyc/ohexanes  as  well  as  1  :  3  :  5-  and  1:2:4- 
trimethylcycfohexanes  were  prepared  by  hydrogenating  the  correspond¬ 
ing  hydrocarbons  in  presence  of  nickel.  Pulegane  (l-metkyl-3-7so- 
propylcycfopentane)  was  obtained  as  a  by-product  in  the  conversion  of 
pulegenic  acid  into  puleganic  acid  by  hydrogenation.  The  following 
derivatives  of  puleganic  acid  are  also  described  :  chloride,  b.  p. 
89 — 90°/ll  mm.;  amide,  m.  p.  147°;  anilide,  m.  p.  149 — 150°. 
cycfoPentanecarboxylic  acid  was  prepared  by  eliminating  the  elements 
of  water  from  c3/cfopentane-2-olcarboxylic  acid  and  hydrogenation 
of  the  resulting  cycfopentanecarboxylic  acid  in  presence  of  nickel  at 
170 — 175°.  cycfoButanecarboxylic  acid  was  obtained  by  condensing 
ethyl  disodiomalonate  with  trimeth}7lene  bromide,  saponifying  the 
ethyl  cycfobutanedicarboxylate,  and  distilling  the  resulting  acid. 

G.  S. 

Spectro  chemistry  of  Nitrogen.  VII.  Julius  W.  Bruhl 
(Zeitsch.  physikal.  Chem.,  1912,  79,  1 — 54.  Compare  Abstr.,  1898 
ii,  362,  417). — The  author’s  investigations  on  the  spectro  chemistry 
of  nitrogen  compounds  are  now  extended  to  unsaturated  compounds, 
and  to  compounds  the  constitution  of  which  is  analogous  to  that  of 
aromatic  compounds.  For  the  numerical  data  as  to  the  molecular 
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refractivities  for  the  a-hydrogen  and  /Mines,  and  the  molecular 
dispersion  My  -  Ma  of  a  large  number  of  compounds,  the  original  paper 
must  be  consulted. 


The  first  table  contains  a  summary  of  the  data  for  homologous 
series  of  compounds  of  the  pyrazine,  pyridine,  piperidine,  ketazine, 
and  other  groups,  and  it  is  shown  that  the  alicyclic  compounds,  such 
as  the  piperidines,  the  unsaturated  homologous  compounds  of  linear 
structure,  and  also  the  cyclic  uninuclear  compounds,  all  have 
approximately  the  normal  value  for  the  increment  CH2  (about  4  6  for 
Ma  and  0T1  for  the  dispersion  My  —  Ma).  Multinuclear  nitrogen 
compounds,  such  as  the  quinoxalines,  phenyleneamidines,  and 
quinolines,  have  rathtr  higher  refraction  increments  and  higher 
dispersion  increments  for  the  CH2  group. 

The  second  table  contains  the  data  for  thirteen  groups  of  isomeric 
compounds,  and  the  conclusions  which  can  be  drawn  as  to  the 
constitution  of  the  compounds  are  discussed  in  detail.  Many  of  the 
cases  of  isomerism  have  been  dealt  with  in  previous  papers.  The 
results  confirm  the  previous  rule  as  to  the  very  slight  optical  effect 
of  ring  formation.  From  a  comparison  of  the  refractivities  of 
pyridazine,  pyrazine,  and  ethylene  cyanide,  the  conclusion  is  drawn 


that  the  formula 


/=\ 


is  the  only  possible  one  for  pyridazine,  and 


N  N 


is  the  most  probable  formula  for  pyrazine. 

The  third  table  contains  data  which  permit  of  the  calculation  of  the 
constants  for  nitrogen  doubly  bound  to  carbon  (the  carbim  group 
N— C).  In  general,  the  nitrogen  of  this  group  in  open  chains,  in 
which  it  is  not  conjugated  with  other  unsaturated  groups,  has  smaller 
refraction  and  dispersion  values  than  when  the  carbim  group  is 
conjugated.  The  atomic  functions  of  the  nitrogen  of  unconjugated 
carbim  compounds  are  approximately  equal  for  the  ketoximes, 
aldoximes,  alkylalkylideneainines,  and  dialkylimines  (that  is,  in  the 
combinations  0 — N— C  and  C — N— C),  but  if  the  third  valency  of 
the  carbim  C  atom  is  satisfied  with  hydrogen,  as  in  the  imino-ethers, 
the  optical  values  for  the  nitrogen  are  smaller  than  for  the  above 
compounds  \  when  the  place  of  the  hydrogen  is  taken  by  a  halogen 
the  refractivity  of  the  nitrogeD,  and  especially  the  dispersion,  again 
increase.  The  magnitude  of  the  refractivity  of  the  nitrogen  in  the 
conjugated  carbim  group  also  depends  on  the  nature  of  the  group  with 
which  it  is  conjugated. 

The  last  section  of  the  paper  deals  with  the  optical  effect  of  ring 
closing  in  unsaturated  heterocyclic  systems.  As  the  optical  properties 
of  the  nitrogen  and  of  the  ethylene  linkings  cannot  easily  be  deter¬ 
mined  separately  in  these  compounds,  it  is  necessary  to  assume  that 
one  of  these  is  constant,  and  ascribe  the  whole  of  the  variation 


to  the  other.  Assuming  that  the  value  for  the  nitrogen  is  constant, 
the  value  of  the  double  bond  in  the  heterocyclic  compounds  is  much 
smaller  than  the  normal  value.  Similarly,  the  refractivity  of  the 
C— N  linking  in  the  heterocyclic  compounds  is  smaller  than  the 
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normal  value,  so  that  heterocyclic  ring-closing  has  a  depressing  effect 
on  the  refraetivity.  G.  S. 

Investigation  of  Mercury  Lines.  Structure.  Changes  in 
the  Lines  and  Spectrum  on  Dilution  of  the  Metal  Vapour. 
Zeeman  Effect  in  Weak  and  Strong  Fields.  G.  Wendt  (Ann. 
Physik,  1912,  [iv],  37,  535 — 560). — Wave-length  difference  measure¬ 
ments  have  been  made  in  the  grating  and  prism  spectra  of  mercury  in 
order  to  ascertain  the  relative  positions  of  the  chief  lines  and  their 
satellites.  The  measurements  extend  over  the  visible  and  ultra-violet 
region  from  A  =  2967  to  A  =  5804.  The  changes  in  the  character  of 
the  spectrum  due  to  varying  pressure  of  the  mercury  vapour  and  the 
foreign  gas  present  in  the  discharge  tube  or  mercury  lamp  and  those 
due  to  the  action  of  a  magnetic  field  have  also  been  examined. 

H.  M.  D. 

Absorption  and  Refraction  Methods  in  Relation  to  Ethyl 
Acetoacetate.  Arthur  Hantzsch  ( Ber .,  1912,  45,  559 — 567). — A 
reply  to  Auwer’s  criticism  (this  vol.,  ii,  4)  of  the  author’s  previous 
work  (Abstr.,  1910,  i,  811).  The  superiority  of  absorption  methods 
over  ref ractome trie  measurements  in  dealing  with  tautomeric  problems 
is  emphasised,  and  illustrated  by  reference  to  the  absorption  spectra  of 
ethyl  dimethylacetoacetate,  ethyl  diethylacetoacetate,  and  ethyl 
/8-ethoxy crotonate.  F.  B. 

Significance  of  the  Absorption  Method  for  the  Chemistry 
of  the  Terpenes.  Arthur  Hantzsch  (Per.,  1912,  45,  553 — 559). — 
The  author  shows  that  the  purity  of  the  terpenes  is  best  controlled, 
and  the  compounds  themselves  best  characterised,  by  means  of  their 
ultra-violet  absorption  spectra.  When  the  terpenes  are  not  quite  pure, 
fractions  differing  in  b.  p.  by  only  0T°  often  show  considerable  differ¬ 
ences  in  the  form  and  position  of  their  absorption  curves.  The 
absorption  curves  of  the  following  compounds  in  alcoholic  solution  are 
recorded :  a-pinene,  d-  and  Z-limonene,  dipentene,  Z-a-phellandrene, 
/8-phellandrene,  sylvestrene,  caryophyllene,  m-  and  jo-cymene,  d-  and 
/-camphor,  d-  and  Z-borneo),  d-  and  Z-laurinol. 

It  is  found  that  all  these  substances,  with  the  exception  of  m-  and 
p  -cyrnene,  a-phellandrene,  d-  and  Z-laurinol,  and  caryophyllene,  show 
general  absorption,  and  that  solutions  of  the  terpenes  and  camphors  do 
not  conform  to  Beer’s  law,  the  absorption  of  equimolecular  solutions 
increasing  slightly  with  the  dilution.  Further,  the  results  confirm  the 
conclusion  of  Crymble,  Stewart,  Wright,  and  Rea  (Trans.,  1911,  99, 
1269)  that  the  power  of  absorption  increases  as  the  contiguity  of  the 
double  linkings  becomes  more  pronounced. 

Dipentene,  d-,  1-,  and  i-limonene  show  slight  differences  in  their 
absorption  curves,  but  these  are  probably  due  to  the  presence  of 
difficultly  removable  impurities.  F.  B. 

Photographic  Determination  of  the  Intensity  Distribution 
in  Blood  Spectra.  Wolfgang  Heubner  and  H.  Rosenberg  ( Biochem . 
Zeitsch.,  1912,  38,  345 — 384). — A  photographic  method  of  estimating 
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the  relative  intensity  of  the  absorption  of  light  of  different  wave¬ 
lengths  in  the  blood  absorption  bands  is  described,  and  the  results 
obtained  in  the  examination  of  normal  blood  from  different  sources  are 
recorded.  The  method  depends  on  the  photometric  estimation  of  the 
light  which  is  transmitted  by  the  negative  on  which  the  absorption 
spectrum  has  been  suitably  recorded  and  developed.  When  proper 
precautions  are  taken,  the  extinction  of  the  light  by  the  precipitated 
silver  affords  a  measure  of  the  extent  to  which  the  colouring  matter  of 
the  blood  has  absorbed  light  of  different  wave-lengths. 

Normal  blood  from  rabbits,  sheep,  and  pigs  was  found  to  have  the 
same  intensity  distribution  within  the  limits  of  error  of  the 
measurements. 

Observations  relating  to  the  spectrum  of  methsemoglobin  are  also 
recorded.  The  absorption  maxima  are  slightly  displaced  in  comparison 
with  those  of  the  oxyhsemoglobin  bands.  H.  M.  D. 

Influence  of  Fluorescence  on  Ionisation  by  Collision.  J. 
Franck  and  W.  Westphal  ( Ber .  Deut.  physikal.  Ges.,  1912,  14, 
159 — 166). — Experiments  are  described  which  show  that  the  intensity 
of  the  glow  discharge  current  through  iodine  vapour  is  increased  to  a 
considerable  extent  when  the  vapour  is  caused  to  fluoresce  under  the 
influence  of  light  rays.  In  agreement  with  previous  observations,  it 
is  found  that  the  fluorescence  is  not  accompanied  by  any  measurable 
amount  of  ionisation,  and  to  explain  the  variation  in  the  intensity  of 
the  current  of  the  glow  discharge,  it  is  supposed  that  the  energy  of  the 
vibrating  electrons  is  increased  by  the  light  energy  absorbed  in  such  a 
way  that  many  more  ions  are  produced  by  collision  when  the  discharge 
is  passed  through  the  fluorescing  vapour  as  compared  with  the  number 
produced  in  the  case  of  the  non-illuminated  vapour.  H.  M.  D. 

Rotatory  Power  of  Electrolytes.  I  and  II.  Corrado  Bon- 
giovanni  (Gazzetta,  1912,  42,  i,  179 — 185,  194 — 196). — The  ions  of 
optically  active  electrolytes  have  not  a  distinct  rotatory  power  of  their 
own,  because  the  author  finds  that  the  rotatory  power  of  a  solution  of 
an  optically  active  electrolyte  is  not  altered  when  it  is  treated  with  a 
second  electrolyte  having  a  common  ion.  The  author’s  experiments 
were  effected  with  normal  potassium  tartrate  with  addition  of 
potassium  nitrate  or  potassium  sulphate,  potassium  sodium  tartrate 
with  addition  of  potassium  sulphate,  quinine  sulphate  with  addition  of 
potassium  sulphate,  quinine  dihydrochloride  with  addition  of  calcium 
chloride,  quinine  dihydrochloride  with  addition  of  quinine  sulphate. 

R.  Y.  S. 

Chemical  Changes  Produced  by  Different  Kinds  of  Rays. 
V.  Carl  Neuberg  ( Biochem .  Zeitsch.,  1912,  39,  158 — 166). — As 
various  authors  have  described  changes  in  chemical  substances  in  the 
light  from  quartz  lamps  which  the  author  has  not  succeeded  in 
producing  in  sunlight  in  the  absence  of  catalysts,  it  was  thought  that 
the  differences  were  due  to  the  differences  in  the  rays  from  the 
two  sources.  Under  “physiological  conditions,”  however,  the  author 
has  also  failed  to  produce  such  effects  with  rays  from  quartz  lamps. 
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In  all  cases,  in  the  presence  of  catalysts,  especially  iron  salts,  marked 
changes  have  been  produced.  The  substances  investigated  were  dextrose, 
sucrose,  and  lactic  and  benzoic  acids.  S.  B.  S. 

The  Transformation  of  Eaergy  in  Photochemical  Changes 
in  Gases.  II.  Emil  Warburg  ( Sitzungsber .  K.  Akcid.  JFm.  Berlin , 
1912,  216 — 225.  Compare  Abstr.,  1911,  ii,  834). — Under  the  influence 
of  the  silent  discharge,  ammonia  ceases  to  be  decomposed  when  the 
proportion  of  undecomposed  gas  has  fallen  to  5'6%.  Since  nitrogen 
and  hydrogen  do  not  absorb  rays  of  wave-length  smaller  than  X  =  0‘2 /*, 
it  was  to  be  expected  that  this  equilibrium  condition  would  not  be 
attained  in  the  action  of  short-waved  rays  on  ammonia  or  its  mixtures 
with  N2  +  3H2.  Experiments  made  with  a  mixture  containing  4*9%  of 
ammonia  show  that  this  is  actually  the  case,  and  that  the  photo¬ 
chemical  yield  is  not  much  smaller  for  this  mixture  than  for  pure 
ammonia. 

The  formation  of  ozone  from  oxygen  under  the  influence  of  these 
rays  has  also  been  examined.  At  a  pressure  of  100 — 150  kilograms 
per  square  cm.,  rays  of  wave-length  \  =  0‘2fx.  are  almost  completely 
absorbed  by  oxygen  in  passing  through  a  column  two.  cms.  long.  Of 
the  absorbed  radiant  energy,  46%  is  used  up  in  the  production  of  ozone. 
On  the  basis  of  Einstein’s  theory  of  energy  quanta,  the  calculated 
proportion  of  the  absorbed  energy  which  is  photochemical ly  effective 
amounts  to  50%.  H.  M.  D. 

A  Connexion  between  Chemical  Energy  and  Optical 
Frequency.  Johannes  Stark  {Bar.  Deut.  physikal.  Ges.,  1912,  14, 
119 — 122). — Polemical  against  Haber  (ibid.,  19il,  13,  1117). 

H.  M.  D. 

Alloys  and  Electrolytic  Depositions  of  Radium.  Frederic 
de  Mare  and  Charles  Jacobs  {Bull.  Acad.  roy.  Belg.,  1912,  53 — 54). — 
By  heating  a  mixture  of  radium  sulphate,  silver  chloride,  calcium 
carbonate,  and  carbon,  in  a  Fletcher  furnace,  a  yellowish-white,  silver- 
radium  alloy  was  obtained,  which  exhibited  marked  radioactivity.  On 
electrolysing  a  solution  of  radium  acetate,  using  platinum  electrodes, 
a  brown  deposit  was  formed  at  the  cathode,  which  was  very  radioactive. 

By  other  experiments  the  authors  show  that  quartz  is  traversed  by 
the  luminous  radiations  emitted  from  a  radium  salt,  but  not  by  the  a-, 
(3-,  or  -y-rays.  W.  G. 

Secondary  Radiation  in  Gases  for  Primary  Rays  in  the 
Neighbourhood  of  the  Optimum  Velocity.  Walther  Kossel 
(Ann.  Physik ,  1912,  [iv],  37,  393 — 424). — The  author  has  investigated 
the  amount  of  the  secondary  radiation  which  is  emitted  by  air  and 
other  gases  when  acted  on  by  primary  cathode  rays  of  200  to  1000 
volts.  In  the  case  of  a  particular  gas,  the  number  of  secondary 
electrons  which  are  liberated  by  a  primary  ray  over  a  given  length  of 
path  is  proportional  to  the  pressure  of  the  gas.  The  relationship 
between  the  secondary  ray  production  and  the  absorption  of  the  primary 
rays  of  different  velocities  depends  very  largely  on  the  speed  of  the 
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primary  electrons.  As  the  speed  diminishes,  the  absorption  increases  in 
a  continuous  manner,  the  rate  of  increase  becoming  greater  and  greater 
as  the  speed  of  the  primary  ray  is  reduced.  On  the  other  hand, 
although  the  secondary  ray  production  follows  a  similar  course  at  first, 
a  maximum  is  reached  at  a  certain  speed  of  the  primary  ray,  and 
further  reduction  of  the  speed  leads  to  a  rapid  falling  off  in  the 
amount  of  the  secondary  radiation. 

Experiments  with  different  gases  (air,  carbon  monoxide,  carbon 
dioxide,  nitrogen,  sulphur  dioxide,  and  helium)  show  that  at  1000  volts, 
the  secondary  ray  production  is  determined  solely  by  the  density  of 
the  gas.  Hydrogen  forms  an  exception,  the  number  of  secondary 
electrons  emitted  being  four  times  as  large  as  corresponds  with  the 
density.  The  abnormal  behaviour  of  hydrogen  is  also  exhibited  in  its 
compounds,  as  is  shown  by  the  experimental  data  for  methane. 

H.  M.  D. 

Energy  of  the  Electrons  Emitted  by  Glowing  Calcium  Oxide. 
Hans  Schneider  (Ann.  Physik ,  1912,  [iv],  37,  569 — 593). — The  energy 
change,  which  is  associated  with  the  emission  of  electrons  by  strongly 
heated  calcium  oxide,  has  been  measured  at  a  series  of  temperatures 
between  1100°  and  1350°.  The  method  employed  depends  on  the 
measurement  of  the  extra  electrical  energy  which  must  be  supplied  to 
a  platinum-iridium  wire,  covered  with  a  thin  layer  of  the  oxide,  in 
order  to  compensate  for  the  loss  of  energy  due  to  the  emission  effect. 
At  all  temperatures  the  values  obtained  for  the  energy  of  emission 
are  considerably  greater  than  those  calculated  from  the  theory 
developed  by  Richardson,  and  the  observed  effect  increases  more 
rapidly  with  the  temperature  than  would  be  anticipated  on  the  basis 
of  theory.  A  comparison  is  made  between  the  energy  of  electron 
emission  and  the  energy  of  radiation  of  a  black  body  at  the  same 
temperature,  and  it  is  found  that  the  former  increases  with  the 
temperature  much  more  rapidly  than  the  latter.  H.  M.  D. 

The  Characteristic  Homogeneous  Rontgen  Radiation  from 
Elements  of  High  Atomic  Weight.  J.  Crosby  Chapman  ( Proc . 
Ccimb.  Phil.  Soc.,  1912,  16,  399 — 404). —  Experiments  are  described 
which  show  that  when  penetrating  A-rays  are  allowed  to  fall  on  lead, 
it  emits  a  characteristic  homogeneous  radiation.  When  the  superposed 
scattered  radiation  is  allowed  for,  the  absorption  of  these  rays  by 
aluminium  is  in  almost  perfect  agreement  with  the  exponential 
formula.  The  percentage  absorption  of  the  rays  by  0’0067  cm.  of 
aluminium  is  26'2  and  A/p  =  17'4. 

A  comparison  of  the  absorption  of  the  rays  from  different  secondary 
radiators  by  aluminium  and  lead  shows  that  the  homogeneous  radiation 
emitted  by  lead  has  the  same  properties  as  those  of  the  elements  of 
lower  atomic  weight.  In  accordance  with  this  it  is  found  that  the 
rays  from  selenium  (A/p  =  18,9)  are  unable  to  excite  the  characteristic 
lead  rays,  whilst  the  rays  from  bromine  (A/p  =  16-3)  possess  this 
property.  The  curve  showing  the  relation  between  the  absorption  in 
aluminium  and  the  relative  absorption  in  lead  commences  therefore  to 
rise  between  selenium  and  bromine. 
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From  these  results  it  appears  that  the  elements  of  high  atomic 
weight  behave  similarly  to  those  of  the  group  which  has  already  been 
investigated  in  detail.  H.  M.  D. 

Theory  of  the  Photo-electric  Current  in  Gases.  A.  Partzsch 
( Ber .  Deut .  physikal.  Ges.,  19 12,,  14,  60 — 73), — It  is  shown  that  the 
proportion  of  the  electrons  leaving  the  negative  electrode  which  reach 
the  positive  pole  is  not  determined  by  the  distance  l  between  the 
parallel  plates,  but  by  the  reduced  distance  £(1  —  V/v),  in  which  V  repre¬ 
sents  the  potential  difference  required  for  ionisation,  and  v  the  actual 
potential  difference  between  the  electrodes.  The  formulae  given  by 
Townsend  for  the  photo-electric  current  are  modified  by  introduction 
of  this  correction  factor. 

Measurements  have  been  made  of  NV  and  V,  where  iFis  the  number 
of  collisions  experienced  by  an  ion  in  traversing  a  distance  of  one  centi¬ 
metre  in  a  gas  at  a  pressure  of  one  millimetre  of  mercury.  According 
to  Stoletow’s  law,  NV  should  be  the  same  for  different  gases.  The 
values  obtained  for  air,  nitrogen,  hydrogen,  oxygen,  and  carbon 
dioxide  respectively  are  as  follows  :  NV  340,  346,  153,  268,  and  380  ; 
V  27*1,  27*9,  2 7*8,  23*9,  and  23*5.  The  mean  ionisation  potential  is, 
therefore,  very  nearly  the  same  for  air,  nitrogen,  and  hydrogen, 
but  is  distinctly  smaller  for  oxygen  and  carbon  dioxide.  The  smaller 
potential  in  these  cases  is  supposed  to  be  connected  with  their  electro¬ 
negative  character.  From  the  value  of  iV,  it  appears  that  the  free 
path  of  an  ion  is  about  eleven  times  as  large  as  the  free  path  of  a 
molecule. 

For  mixtures  of  nitrogen  and  hydrogen,  NV  does  not  vary  linearly 
with  the  percentage  composition  of  the  mixture.  H.  M.  D. 

The  Selective  Photo-electric  Effect  of  Lithium  and  Sodium. 
Robert  Pohl  and  P.  Pringsheim  {Ber.  Deut.  physikal,  Ges.,  1912,  14, 
46 — 59.  Compare  Abstr.,  1910,  ii,  379,  472,  922  ;  1911,  ii,  787). — 
A  method  is  described  by  which  a  metallic  lithium  surface  has  been 
obtained  which  shows  the  existence  of  a  selective  photo-electric  effect 
similar  to  that  which  has  been  already  observed  in  the  case  of  sodium, 
potassium,  and  rubidium.  The  method  consists  in  distilling  the  lithium 
in  a  vacuum  from  an  electrically  heated  iron  crucible  and  condensing 
the  vapour  on  a  water-cooled  platinum  plate  or  dish.  Sodium  surfaces 
can  be  obtained  in  the  same  way,  and  for  both  metals  the  dependence 
of  the  photo-electric  current  on  the  wave-length  of  the  incident  light 
has  been  examined  in  detail.  From  the  resonance  curves,  it  is  found 
that  the  maximum  for  lithium  is  at  about  A  —  280/a/a,  and  that  for  sodium 
at  about  A  —  340/x/x.  The  curves  obtained  in  different  experiments  with 
metal  surfaces  produced  in  slightly  different  ways  are  not  coincident, 
and  this  circumstance  leads  the  authors  to  the  conclusion  that  the 
accuracy  with  which  the  maxima  have  been  determined  up  to  the 
present  is  not  greater  than  about  ±  lOpy.  H.  M.  D. 

Photo-electric  Phenomena  with  Antimony  Sulphide  (Anti- 
monite).  J.  Olie,  jun.,  and  Hugo  R.  Kruyt  {Proc.  K.  Akad.  IVetensch. 
Amsterdam ,  1912,  14,  740 — 743). — According  to  Jaeger  (Abstr.,  1907, 
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ii,  923),  Japanese  antimonite  resembles  selenium  in  regard  to  the  sensi¬ 
tiveness  of  its  electrical  conducting  power  to  light. 

Other  less  pure  specimens  of  antimonite  do  not  exhibit  this  property, 
and  the  authors  have,  therefore,  prepared  pure  antimony  sulphide  by 
heating  the  constituents  in  exhausted  tubes  at  about  600°  with  the 
object  of  testing  its  conducting  properties.  Photo-electrically  sensi¬ 
tive  products  are  readily  obtained  in  this  way,  and  the  maximum 
degree  of  sensitiveness  is  reached  when  the  antimony  and  sulphur  are 
present  in  the  exact  proportion  required  by  the  formula,  Sb2S3.  This 
sensitiveness  is  of  the  same  order  as  that  exhibited  by  Japanese 
antimonite.  The  rapid  change  in  the  photo-electric  sensitiveness 
when  the  composition  deviates  slightly  from  Sb2S3  is  probably  due  to 
the  formation  of  mixed  crystals.  Small  quantities  of  impurities  also 
appear  to  be  of  considerable  importance,  and  the  authors  have  observed 
t  hat  the  nature  of  the  glass,  of  which  the  melting  tubes  are  constructed, 
has  an  influence  on  the  sensitiveness  of  the  product  to  light.  This 
may  account  for  the  discrepancy  between  Jaeger’s  observation  that 
Japanese  antimonite  loses  its  sensitiveness  to  light  when  melted  and 
resolidified,  whereas  the  authors  find  that  this  operation  can  be 
carried  out  without  any  appreciable  alteration  in  the  effect. 

H.  M.  D. 

Electric  Light  Accumulator.  Chr.  Winther  (Zeitsch.  Elektro- 
chem .,  1912,  18,  138 — 143). — When  an  aqueous  solution  of  ferrous 
and  mercuric  chloride  is  exposed  to  ultra-violet  light,  the  system  is 
partly  transformed  into  ferric  chloride  and  calomel.  The  reverse  reaction 
proceeds  spontaneously  and  completely ;  it  is  extremely  slow  at  the 
ordinary  temperature,  so  that  the  products  can  remain  in  contact 
without  appreciable  change,  but  when  arranged  to  give  a  current,  it 
goes  at  a  much  greater  rate,  which  depends  on  the  temperature. 

For  purposes  of  investigation  the  cell  was  constructed  as  follows. 
In  a  glass  funnel,  closed  at  the  lower  end,  a  perforated  platinum  plate 
was  fixed ;  the  plate  was  soldered  to  a  platinum  wire  which  passed  out 
through  a  hole  in  the  funnel.  On  the  plate  a  layer  of  platinised 
asbestos  was  placed  and  then  the  solution  which  was  exposed  to  the 
light  from  a  quartz-mercury  vapour  lamp.  After  the  illumination  the 
differences  of  potential  were  measured,  a  platinum  electrode  being 
placed  for  this  purpose  in  the  upper  liquid.  The  E.M.F.  in  some 
cases  was  as  much  as  0T  volt,  and  currents  of  1  milliamp.  were 
obtained. 

The  results  were  complicated  by  the  oxidation  of  the  ferrous  salt  by 
the  oxygen  of  the  air ;  the  effect  of  this  process  on  the  equilibrium  is 
discussed  in  detail.  Another  uncertainty  arose  from  the  fact  that 
owing  to  insufficient  stirring  the  concentration  of  ferric  chloride  was  not 
the  same  in  the  upper  and  lower  layers. 

The  apparatus  was  also  exposed  to  sunlight,  and  gave  E.M.F.' s  of 
20 — 30  millivolts,  but  owing  to  the  slowness  of  the  action  the  results 
were  greatly  complicated  by  direct  oxidation.  G.  S. 

The  Dielectric  Constant  for  Carbon  Dioxide  in  the 
Neighbourhood  of  the  Critical  Point.  '  L.  Verain  ( Gompt .  rend., 
1912,  154,  345 — 347). — The  second  method  described  by  Drude 
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(Abstr.,  1897,  ii,  438)  has  been  employed  to  determine  the  dielectric 
constant  for  carbon  dioxide  at  different  temperatures  between  -  4  and 
30°.  The  results  are  plotted  in  the  form  of  a  curve.  It  is  found  that 
the  two  constants  for  the  gas  and  liquid  approach  one  another  as  the 
temperature  rises,  and  coincide  at  about  31*4°  ;  at  this  temperature  the 
constant  has  the  value  1*25.  W.  O.  W. 

Experiments  with  Liquid  Helium.  Electrical  Resistance  of 
Pure  Metals,  etc.  VI.  The  Sudden  Change  in  the  Rate  at 
which  the  Resistance  of  Mercury  Disappears.  H.  Kamerlingh 
Onnes  ( Proc .  K.  AJcad.  Wetensch.  Amsterdam,  1912,  14,  818 — 821. 
Compare  Abstr.,  1911,  ii,  575,  687). — Further  measurements  have 
been  made  of  the  electrical  conductivity  of  pure  mercury  at  liquid 
helium  temperatures.  The  mercury  was  contained  in  a  series  of  seven 
glass  U-tubes  of  about  (K)05  square  mm.  cross  section,  the  tubes  being 
joined  togther  at  their  upper  ends  by  inverted  Y-pieces  which  allow  of 
freezing  without  danger  to  the  tubes,  and  without  breaking  the 
continuity  of  the  thread  of  mercury.  Between  4*29°  and  4*21° 
(absolute)  the  resistance  falls  gradually,  but  between  4*21°  and  4*19° 
it  diminishes  very  rapidly,  and  apparently  disappears  at  the  latter 
temperature.  (Temperature  measurements  are  referred  to  4  25°  as  the 
boiling  point  of  helium.)  H.  M.  D. 

Electrical  and  Thermal  Conducting  Power  and  the 
Wiedemann-Franz  Ratio  for  Antimony-Cadmium  Alloys 
between  0°  and  - 190°.  Arnold  Eucken  and  Georg  Gehlhoff 
( Ber .  Deut.  physikal.  Ges.,  1912,  14,  169 — 182), — The  high  thermo¬ 
electric  potential  differences  which  are  exhibited  by  antimony-cadmium 
alloys  when  combined  with  copper  have  led  the  authors  to  examine  the 
thermal  and  electrical  properties  of  these  alloys  in  detail.  The 
thermal  and  electric  conductivities  of  various  alloys  were  measured  at 
0°,  —79°,  and  -190°,  and  the  variation  with  the  composition  is 
exhibited  in  the  form  of  curves. 

The  thermal  conductivity  (A)  varies  very  rapidly  with  change  in 
composition,  and  at  all  three  temperatures  the  minimum  appears  to  be 
reached  in  the  neighbourhood  of  the  compound  SbCd.  At  this  point 
the  ratio  A_190o/A0<,  shows  a  very  sharp  maximum. 

The  electrical  conductivity  (AT)  varies  with  the  composition  to  a  still 
greater  extent,  and  the  compound  SbCd  again  corresponds  with  a 
minimum  conducting  power  at  all  three  temperatures.  The  extent  of 
the  change  in  electrical  conductivity  with  the  composition  is  seen  from 
a  comparison  of  the  following  values  for  K  at  0°:  Cd  1*289  x  105, 
SbCd  1*99  x  101,  Sb  2*565  x  104.  The  ratio  K_lWjKQ »  also  exhibits 
a  sharp  maximum  for  the  composition  SbCd,  the  ratio  having  minimum 
values  for  alloys  which  do  not  differ  greatly  in  composition  from  the 
definite  compound. 

If  curves  are  plotted  which  show  the  variation  of  A/ K  with  the 
composition,  these  are  also  found  to  have  a  very  sharply  defined 
maximum  at  the  composition  SbCd.  For  cadmium  the  value  of  the 
ratio  at  0°  is  1*883,  for  antimony  1*485,  and  for  SbCd  158.  The 
curves  for  the  ratio  A/ K  are  very  similar  in  form  to  those  which  show 
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the  variation  of  the  thermo-electric  force  and  of  the  Hall  effect  with 
the  composition. 

In  reference  to  the  thermal  conductivity  it  is  pointed  out  that  the 
alloy  of  the  composition  SbCd  has  approximately  the  same  conductivity 
as  ordinary  soda  glass,  and  it  is  suggested  that  this  is  probably  not 
due  to  electrons,  but  to  the  same  cause  as  that  which  determines  the 
conductivity  of  so-called  non-conducting  crystals.  H.  M.  D. 

Electrical  Conductivity  of  Copper- Arsenic  Alloys.  Nicolai 
A.  Pushin  and  E.  G.  Dishler  (J.  Russ .  Phys.  Chem.  Soc.,  1912,  44, 
125 — 132). — The  addition  of  arsenic  to  copper  causes  a  rapid  increase 
in  the  specific  resistance  (in  ohms)  from  l'708.10_6at  25°  (or  1‘538.10~6 
at  0°)  to  35'0.10~6  at  25°  (SAS.IO-6  at  0°)  for  a  content  of  6%  of 
arsenic.  At  this  point,  the  curve  of  resistance  suddenly  changes  its 
direction,  the  resistance  continuing  to  increase,  but  more  slowly,  to 
63-0.10-ti  at  25°  (59-0. 10“6  at  0°)  for  28-5%  of  arsenic.  With  higher 
proportions  of  arsenic,  the  specific  resistance  gradually  diminishes 
to  the  value  52-6.10~6  at  25°  (49,3.10~6  at  0°)  for  42%  of  arsenic. 
Attempts  to  prepare  copper-arsenic  alloys  containing  more  than  about 
44 — 45%  As  resulted  in  volatilisation  of  the  excess  of  arsenic.  These 
results  are  not  in  agreement  with  those  of  Friedrich  ( Metallurgie ,  1908, 
5,  529). 

It  has  been  shown  by  various  authors  that  :  (1)  for  mechanical 
mixtures,  the  electrical  conductivities  of  alloys  and  their  temperature- 
coefficients  are  additive  in  character ;  (2)  when  solid  solutions  are 
formed,  the  conductivity  and  its  temperature-coefficient  diminish  as 
the  concentration  of  the  solid  solution  increases;  (3)  an  intermetallic 
compound  possesses  a  characteristic  conductivity,  peculiar  to  it ;  (4)  the 
temperature-coefficient  of  the  conductivity  of  such  a  chemical  compound 
differs  little  from  that  of  pure  metals 

Consideration  of  the  melting-point  diagram  of  the  system  copper- 
arsenic  given  by  Friedrich  ( loc .  cit.)  and  of  the  resistance  curve  obtained 
by  the  author,  shows  that  these  two  metals  form  a  solid  solution  with  a 
maximum  concentration  of  6%  of  arsenic.  The  proportion  28’2%  of 
arsenic  corresponds  with  the  compound  Cu3As,  which  also  occurs 
naturally  as  domeykite.  No  indication  is  given  by  the  curves  of  the 
existence  of  a  compound,  Cu5Ass,  and  the  constancy  of  the  temperature- 
coefficient  of  conductivity  in  the  region  28-5 — 42%  As  indicates  the 
absence  of  any  solid  solution. 

Tempering  causes  little  change  in  the  resistance  of  copper-arsenic 
alloys  poor  in  arsenic,  but  is  accompanied  by  an  increase  of  60 — 70%  in 
the  resistance  of  those  containing  32%  and  upwards  of  arsenic  ;  this 
phenomenon  is  probably  due  to  a  profound  change  in  the  chemical 
nature  of  the  alloys.  T.  H.  P, 

The  Electrical  Conductivity  of  Solutions  of  Alkali  Acetates 
in  Acetic  Acid.  Karl  Hopfgartner  ( Monatsh .,  1912,33, 123 — 139). 
— In  the  investigation  of  the  conductivity  of  sodium  and  potassium 
acetates  in  acetic  acid  solution  (Abstr.,  1911,  ii,  849)  some  surprising 
values  were  obtained.  It  is  now  discovered  that  the  conductivities  of 
solutions  of  the  acetates  of  sodium,  potassium,  and  lithium  in  acetic 
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acid  are  much  lower  than  those  of  the  corresponding  aqueous  solutions  ; 
also  starting  with  a  gradually  increasing  concentration  from  very 
weak  solutions,  the  molecular  conductivity  for  all  three  acetates  first 
shows  a  fall  to  a  minimum,  followed  by  a  rise  to  a  maximum  with 
again  a  subsequent  decrease.  The  minimum  occurs  at  a  concentration 
of  Nj 30  for  potassium  and  lithium  acetates,  and  approx.  A/20  for 
sodium  acetate ;  the  maximum  occurs  at  concentrations  a  little  over 
normal.  Near  the  concentrations  of  maximum  conductivity,  the 
temperature-coefficient  reaches  a  minimum. 

The  values  obtained  by  Konowaloff  (AUst!'.,  1893,  ii,  356)  for  the 
molecular  conductivity  of  aniline  and  dimethylaniline  acetates  in 
acetic  acid  show  similar  characteristics.  D.  F.  T. 

Conductivity  and  Ionic  Concentration  in  Mixtures  of 
Molybdic  Acid  with  Organic  Acids.  Robert  Wintgen  ( Zeitsch . 
anorg.  Ghem.,  1912,  74,  281 — 290.  Compare  Rimbach  and  Neitzert, 
Abstr.,  1907,  ii,  269). — The  high  conductivity  of  the  complex  acids 
containing  molybdenum  might  be  due  either  to  the  increased  strength 
of  the  acid  or  to  the  increased  velocity  of  transport  of  the  anion.  It 
is  now  shown,  by  measurements  of  the  velocity  of  hydrolysis  of 
methyl  acetate,  that  the  complexes  with  organic  acids  containing 
hydroxyl  groups  are  much  stronger  acids  than  their  components. 

C.  11.  D. 

Electric  Deposition  of  Carbon  from  Flames.  Bruno  Thieme 
(Zeitsch.  Elektrochem.,  1912,  18,  131.  Compare  this  vol.,  ii,  122). 
— When  a  thin  wire  as  anode  and  a  wire  net  as  cathode  are  placed 
near  one  another  in  a  flame  rich  in  carbon  and  the  poles  are  connected 
with  a  source  of  potential  of  110  volts,  soot  is  deposited  on  the 
cathode.  When  the  growths  of  carbon  reach  from  cathode  to  anode  a 
fairly  large  current  passes  between  the  poles,  an  electro-magnet  is 
thereby  brought  into  action  and  attracts  the  cathode  so  strongly  that 
the  soot  is  shaken  off,  and  by  interruption  of  the  current  the  cathode 
returns  to  its  original  position.  The  soot  thus  obtained  is  in  a  very 
finely  divided  condition.  G.  S. 

Concentration  Cells  with  Ternary  Electrolytes.  J.  E.  A. 
Geissler  ( Zeitsch .  Elektrochem.,  1912,  18,  131 — 137). — A  complicated 
formula  is  obtained  which  admits  of  the  calculation  of  differences  of 
potential  between  solutions  containing  ternary  electrolytes,  and  it  is 
shown  that  on  the  basis  of  certain  assumptions  the  formula  can 
be  simplified.  It  has  been  tested  by  means  of  measurements  on 
concentration  cells  containing  solutions  of  magnesium  chloride  of 
different  concentrations  associated  with  the  calomel  electrode,  and  the 
agreement  between  observed  and  calculated  values  is  fairly  satisfactory 
(compare  Kummell,  Abstr.,  1905,  ii,  226).  G.  S. 

Anodic  Behaviour  of  Uranium.  Umberto  Sborgi  ( Atti  R. 
Accad.  Lincei.  1912,  [v],  21,  i,  135 — 140). — The  author  has  investigated 
the  behaviour  of  uranium  as  anode  in  the  electrolysis  of  a  number  of 
different  solutions.  The  uranium  employed  contained  impurities, 
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especially  carbon,  but  reasons  are  adduced  for  the  belief  that  these  do 
not  greatly  effect  the  results  obtained.  In  many  cases  an  evolution  of 
gas  was  noticed  ;  it  consisted  chiefly  of  carbon  dioxide,  but  the  amount 
was  usually  negligible.  The  anode  dissolved  in  sulphuric  acid  and 
sulphates,  nitric  acid  and  nitrates,  hydrochloric  acid  and  chlorides, 
bromides,  acetates  and  chlorate.  In  iodides,  separation  of  the  halogen 
was  also  observed.  In  all  the  experiments  except  three,  the  metal 
dissolved  as  though  it  had  the  valency  four,  but  in  some  cases  allow¬ 
ance  has  to  be  made  for  the  evolved  gas.  In  two  experiments  with 
sulphates  and  in  one  with  nitrates,  the  results  indicated  a  valency  of 
six.  In  phosphates  and  in  alkalis  the  electrode  was  covered  with  a  yellow 
deposit,  and  the  current  fell  to  a  minimum  ;  when  the  deposit  was 
mechanically  removed  at  frequent  intervals,  the  result  agreed  with  the 
valency  four.  These  experiments  and  also  experiments  on  the  anodic 
polarisation  in  nitrates,  sulphates,  and  chlorides  indicate  that  uranium 
is  not  capable  of  becoming  passive.  It.  Y.  S. 

Function  of  Interatomic  Electrons  in  Electrolysis.  Pierre 
Achalme  ( Oompt .  rend.,  1912,  154,  647 — 649). — An  extension 
of  the  hypothesis  previously  advanced,  electrolysis  being  regarded  as 
accompanied  by  absorption  of  electrons  by  the  liquid  in  the  neighbour¬ 
hood  of  the  negative  pole,  and  to  an  equal  extent  by  the  positive 
electrode.  W.  0.  W. 

Free  Energy  of  Dilution  of  Hydrochloric  Acid.  Richard  C. 
Tolman  and  Alfred  L.  Ferguson  (J.  Amer.  Chem.  Soc.,  1912,  34, 
232 — 246). — The  E.M.F.  has  been  measured  at  18°  between  calomel 
and  hydrogen  electrodes  of  cells  containing  hydrochloric  acid  of  known 
concentration  C,  and  the  free  energy  change  Af]8.  has  been  determined 
of  the  reaction  TH2(1  atm.)  +  HgCl(s)  —  Hg  +  HC1  (concentration  C). 
Determinations  Dave  been  made  at  concentrations  of  0*1  A,  0  02 A, 
O’OIA,  and  0-002A,  and  the  free  energy  of  dilution  calculated.  The 
averages  of  the  differences  between  the  E.M.F.  in  OTA  and  the  more 
dilute  solutions  were  as  follows:  0-02A-0TA,  0-07617  ±  0-0009  ; 
0-01A-0TA,  0T0913 ±0-00018;  0-002A-0TA,  0-18711  ±0-00127. 
The  values  in  joules  of  the  free  energy  of  dilution,  —  A F,  obtained  by 
multiplying  the  average  differences  in  E.M.F.  by  the  value  of 
Faraday’s  equivalent,  96,580  coulombs,  are :  0  02A,  7356-5  ;  O'OIA, 
1054-0;  0-002A,  1807-1. 

In  view  of  the  fact  that  it  has  been  found,  in  general,  for  solutions 
of  non-electrolytes  and  weak  electrolytes  that  the  “  active  mass  ”  or 
“  fugacity  ”  of  the  substances  present  is  proportional  to  the  concentra¬ 
tion  (Lewis,  Abstr.,  1908,  ii,  465),  calculations  have  been  made  from 
the  conductivity  measurements  of  the  ratios  of  the  concentration  of 
non-dissociated  hydrochloric  acid  in  0T  A-solution  to  that  in  the  more 
dilute  solutions,  and  also  of  the  corresponding  ratios  of  the  concentra¬ 
tion  of  the  hydrogen  ions.  The  results  show  wide  discrepancies  between 
the  “fugacity  ”  ratios  and  the  concentration  ratios  of  the  non-dissociated 
acid,  and  smaller  but  real  discrepancies  between  these  ratios  for  the 
ions.  The  conclusion  is  drawn  that  for  strong  electrolytes,  even  in 
dilute  solutions,  the  “  fugacity  ”  of  the  ions  is  not  strictly  proportional 
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to  the  concentration,  whilst  the  “  fugacity  ”  of  the  non-dissociated 
electrolyte  is  very  far  from  proportional  to  the  concentration.  E.  G. 

Influence  of  Electrolytes  on  the  Dissociation  Constant  of 
Water.  G.  Poma  and  B.  Tanzi  (Zeitsch.  physikal.  Chem.,  1912,  79, 
55 — 62). — As  it  has  been  suggested  that  water  is  more  highly  dis¬ 
sociated  in  the  presence  of  neutral  salts  than  in  the  pure  condition, 
the  authors  have  investigated  the  question  by  the  electrometric  method. 
The  E.M.F.  of  a  cell  containing  dilute  acid  on  one  side  and  alkali  on 
the  other  was  measured  with  and  without  the  addition  of  a  salt,  and 
the  dissociation  constant  for  water  calculated  in  the  usual  way.  The 
results  show  that  neutral  salts  diminish  the  dissociation  of  water. 
With  Ay20-acid  and  alkali  at  25°,  the  dissociation  constant  was 
l‘247  xl0~14;  when  the  solutions  were  2‘55iV  with  reference  to 
potassium  chloride,  the  constant  fell  toO’255  x  10-14.  Further,  as  would 
be  anticipated,  the  constant  is  less  with  strong  acid  and  alkali 
without  neutral  salt  than  with  weak  acid  and  alkali  under  the  same 
conditions.  G.  S. 

Theory  of  Electrolytic  Ions.  V.  The  Dissociation  of  Fused 
Salts.  Richard  Lorenz  (Zeitsch.  physikal.  Chem.,  1912,  79,  63 — 70. 
Compare  Abstr.,  1910,  ii,  577). — The  dissociation  of  fused  salts  cannot 
be  determined  from  the  results  of  conductivity  data  alone,  and  the 
author  suggests  a  rather  complicated  indirect  method  which  admits  of 
an  approximate  estimate  of  the  dissociation. 

There  are  two  kinds  of  electrolytic  conductivity,  according  as  the 
ions  are  derived  from  the  solvent  (for  example,  pure  water)  or  are 
not  related  to  the  solvent,  as  for  most  electrolytes  in  aqueous  solution. 
Fused  salts  belong  to  the  former  type,  which  is  termed  Grotthus 
conductivity,  in  contrast  to  the  ordinary  Hittorf  conductivity.  The 
speed  of  the  ions  in  the  case  of  Grotthus  conductivity  is  two  to  three 
times  greater  than  that  calculated  from  the  atomic  radii,  and  this  is 
ascribed  to  exchange  between  the  ions  and  the  ionised  molecules  of  the 
solvent  ( loc .  cit.).  That  this  is  valid  for  fused  salts  is  shown  by 
diffusion  experiments  in  which  salts  diffuse  into  solvents  with  a 
common  ion,  for  example,  silver  nitrate  dissolved  in  fused  potassium 
nitrate  diffused  into  pure  fused  potassium  nitrate.  Therefore  to 
obtain  the  Hittorf  conductivity  necessary  for  calculating  the  degree 
of  dissociation,  the  observed  electrical  conductivity  has  to  be 
divided  by  two.  The  limiting  value  of  the  electrical  conductivity 
is  calculated  by  Einstein’s  formula,  making  use  of  the  viscosities 
and  the  radii  of  the  ions  in  the  two  solvents,  water  and  fused 
salt.  From  the  Hittorf  conductivity  and  the  limiting  conduct¬ 
ivity  it  is  found  that  at  388°  fused  sodium  nitrate  is  dissociated  to  the 
extent  of  31  '5%.  No  great  accuracy  is  claimed  for  the  results,  as  the 
diffusion  data  are  very  uncertain.  G.  S. 

The  Action  of  the  Electric  Discharge  on  Liquids  and  Gases. 
Alexandre  de  Hemptinne  (Bull.  Soc.  chim.  Belg ,  1912,  26,  55 — 63). 
— When  a  thin  layer  of  oleic  acid  is  submitted  to  the  action  of  an 
electrical  discharge  in  an  atmosphere  of  hydrogen,  gas  is  absorbed 
with  the  formation,  at  first,  of  stearic  acid  \  under  prolonged  action  of 
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the  discharge  polymeric  products  are  formed.  As  the  result  of 
experiments  with  different  kinds  of  apparatus,  using  commercial  olein, 
the  following  conclusions  are  drawn:  (1)  The  quantity  of  substance 
transformed  per  unit  of  electrical  energy  increases  to  a  certain  limit  as 
the  pressure  decreases,  the  limit  varying  with  the  nature  of  the 
discharge  and  with  the  apparatus  used.  (2)  Proportionality  does  not 
always  exist  between  the  quantity  of  substance  transformed  and  the 
effective  intensity  of  the  current.  (3)  With  a  fixed  intensity  of 
current  there  is  a  maximum  amount  of  transformation  depending 
on  the  density  of  the  discharge,  which  maximum  varies  with  the 
pressure.  (4)  For  transformation  to  take  place  it  is  necessary  for  the 
discharge  to  act  both  on  the  liquid  and  on  the  gas.  (5)  There  is  no 
evidence  to  show  that  the  sign  of  the  discharge  plays  any  part. 

The  apparatus  described  by  the  author  can  be  used  for  deodorising 
fish  oils,  or  for  polymerising  mineral  oils  or  mixtures  of  mineral 
with  vegetable  or  animal  oils.  The  viscosity  of  such  polymerised  oils 
varies  much  less  with  the  temperature  than  does  that  of  the  pure 
mineral  oils.  T.  S.  P. 

The  Potential  Gradient  in  the  Non-striated  Positive  Column 
of  the  Glow  or  Arc  Discharge  in  Nitrogen  and  Hydrogen  for 
Large  Current  and  Gas  Densities.  W.  Matthies  and  H.  Struck 
(Ber.  Deut.  physikal.  Ges .,  1912,  14,  83 — 103). — In  place  of  the  ordinary 
method  of  measuring  the  potential  gradient  in  the  discharge  column, 
the  authors  have  made  use  of  the  “ring”  method  recently  described 
{ibid,.,  1911,  13,  552).  This  can  be  used  when  the  ordinary  method 
fails  to  give  results  because  of  the  high  temperature  in  the  path  of  the 
discharge. 

The  dependence  of  the  potential  gradient  on  the  gas  pressure,  the 
current  density,  and  the  cross  section  of  the  tube  was  examined  in 
detail,  these  factors  being  varied  between  wider  limits  than  in  previous 
work  on  the  subject.  In  the  case  of  nitrogen,  for  example,  the 
pressure  was  varied  from  5  to  160  mm.  of  mercury,  and  the  current 
density  from  0'02  to  40  amperes  per  square  cm.  Curves  are  plotted 
to  show  the  connexion  between  the  potential  gradient  and  the  other 
factors  involved,  and  the  behaviour  of  the  two  gases  is  compared.  As 
a  result  of  these  measurements,  it  appears  that  the  potential  gradient 
in  the  positive  column  of  the  glow  or  arc  discharge  at  higher  pressures 
is  a  linear  function  of  the  gas  pressure.  H.  M.  D. 

Relation  between  Current,  Voltage,  Pressure,  and  the 
Length  of  the  Dark  Space  in  Different  Gases.  Francis  W. 
Aston  and  Hubert  E.  Watson  ( Proc .  Roy.  Soc.,  1912,  A,  86, 168 — 180). 
—  Previous  experiments  with  hydrogen,  nitrogen,  oxygen,  and  air 
(compare  ibid.,  1907,  A,  79,  80)  have  been  extended  to  carbon 
monoxide,  argon,  and  helium.  When  the  argon  and  helium  are  impure, 
their  behaviour  closely  resembles  that  of  the  other  gases,  in  that  it 
agrees  approximately  with  the  empirical  equations  :  D  =  A/P  +  Bj  Jc  (1) 
and  V=  E  +  F  JcjP  (2),  in  which  D  is  the  length  of  the  dark  space, 
V  the  potential  difference  between  the  electrodes,  P  the  pressure  of 
the  gas,  c  the  current  density,  and  A,  B,  E,  and  F  are  constants. 
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Similar  experiments  were  also  made  with  carefully  purified  argon, 
helium,  neon,  krypton,  and  xenon.  Apart  from  small  individual 
peculiarities  the  behaviour  of  these  five  gases  is  very  much  the  same, 
provided  the  measurements  are  made  at  constant  pressure ;  thus,  the 
curves  obtained  by  plotting  D  against  1/  Jc  and  V  against  Jc  are 
very  similar  to  one  another.  The  range  of  pressures  over  which  the 
similarity  holds  varies,  however,  from  1*5 — 0‘2  mm.  in  the  case  of 
helium  to  0  3 — 0*06  mm.  for  xenon. 

Of  the  equations  (1)  and  (2),  the  former  holds  good  only  at  high 
current  densities  in  the  case  of  the  pure  inert  gases  ;  and  instead  of 
(2),  it  is  found  that  the  connexion  between  voltage  and  current 
density  can  be  much  more  satisfactorily  represented  by  the  equation 
V  =  G  +  KD  Jc,  where  G  and  K  are  constants.  H.  M.  D. 

Magnetic  Examination  of  the  Function  of  the  Water 
Molecule  in  Certain  Dilute  Solutions.  A.  E.  Oxley  ( Proc .  Camb. 
Phil.  Soc.,  1912,  16,  421 — 427). — The  magnetic  susceptibilities  of 
dilute  solutions  of  nickel  sulphate,  nitrate  and  chloride  and  of  cobalt 
chloride  have  been  investigated  in  order  to  ascertain  whether  the 
varying  hydration  of  the  molecules  of  the  dissolved  salt  has  any 
influence  on  the  paramagnetic  properties.  In  all  cases  the  susceptibility 
is  accurately  proportional  to  the  concentration,  and  any  alteration  in 
the  degree  of  hydration  is  therefore  without  influence  on  the  magnetic 
properties.  This  result  would  be  expected  if  it  is  assumed  that  the 
magnetic  salt  nuclei  can  undergo  orientation  independently  of  the 
surrounding  envelope  of  water  molecules.  H.  M.  D. 

Magneto-optical  Effects  in  Chlorine  and  Iodine.  Robert  W. 
Wood  (Ann.  Physik,  1912,  [iv],  37,  594 — 596). — A  claim  of  priority 
and  polemical  against  Heurung  (Abstr.,  1911,  ii,  963).  H.  M.  D. 

Refraction  and  Magnetic  Rotation  of  Mixtures.  Paul  T. 
Muller  and  (Mile.)  Y.  Guerdjikoff  ( Compt .  rend.,  1912,  154, 
507 — 510). — Becquerel  (Ann.  Ghim.  Phys.,  1877,  [v],  12,  5)  gave  the 
expression  R/n2(n  —  1 )  =  B  for  the  relation  between  n,  the  index  of 
refraction  for  a  substance,  and  R,  the  ratio  of  the  angle  of  magnetic 
rotation  to  that  of  carbon  disulphide.  B  is  fairly  constant  for 
compounds  of  the  same  type,  but  is  variable  for  aqueous  solutions. 
The  author  extends  Becquerel’s  observations  to  a  number  of  diamagnetic 
substances,  such  as  ammonium  nitrate,  acetic  and  sulphuric  acids,  in 
aqueous  solutions  of  greater  concentration.  In  these  cases  the  above 
formula  is  only  very  approximately  correct. 

For  aqueous  solutions  of  lithium  chloride,  the  relation  between  n  and 
concentration,  c,  is  linear  up  toe  =  36%;  above  this  point  a  sudden 
increase  occurs,  and  then  the  relation  again  becomes  linear  until 
saturation  is  reached.  Ammonium  nitrate  solutions  give  a  similar 
result.  With  mixtures  of  aniline  and  alcohol,  a  sudden  increase  in  the 
refractive  index  occurs  when  the  proportion  of  the  former  reaches 

20-5— 29-7%.  W.  O.  W. 
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Use  of  the  Magnetic  Field  in  Determining  Constitution. 
XIII.  Paul  Pascal  {Bull.  Soc.  chim.,  1912,  [iv],  11,  159 — 163). — In 
this  part  the  discussion  of  halogenated  compounds  is  continued  (com¬ 
pare  this  vol.,  ii,  229).  In  poly  halogenated  substances  the  depreciation 
of  molecular  magnetic  susceptibility  shown  by  monohalogenated 
compounds  is  accentuated,  and  is  about  58  x  10-7  for  di-iodo-derivatives, 
60xl0-7  for  dibromo-compounds,  and  45  x  10~7  for  dichloro-deriv- 
atives.  These  depreciations  are  possibly  due  to  mutual  saturation  of 
residual  valencies  between  the  halogen  atoms  in  the  molecules.  When 
the  relations  between  halogen  and  hydrogen  atoms  are  such  that 
hydracid  is  not  easily  eliminated,  the  fall  in  magnetic  susceptibility  is 
much  less,  for  example,  in  dichloroacetylene  it  is  only  22  x  10-7.  The 
fall  is  still  more  marked  when  more  than  one  halogen  atom  is  attached 
to  the  same  carbon  atom,  and  in  such  cases  the  fall  increases  with  the 
number  of  halogen  atoms  so  attached,  and  with  their  atomic  weight ; 
thus  for  tetrachloroethane  it  is  32  x  10-7,  for  tetrabromoethane  it  is 
119  xlO-7,  and  for  tetrachlorodibromoethane  it  is  287’5  x  10-7. 
Fluorine  compounds,  on  the  contrary,  show  little  magnetic  suscepti¬ 
bility  depreciation,  unless  disturbing  influences  are  introduced  by  some 
other  atom  or  group ;  thus  difluoroethyl  alcohol  shows  -  4  x  10~7,  but 
bromofluoroacetic  acid  exhibits  a  fall  of  37  x  10-7.  In  general  these 
results  support  the  view  that  the  halogens  exert  supplementary 
valencies,  giving  rise  to  multiple  linkings,  and  that  these  cause  the 
abnormalities  observed  in  various  physical  properties  of  halogenated 
substances.  T.  A.  H. 

Use  of  the  Magnetic  Field  in  Determining  Constitution. 
XV.  Paul  Pascal  {Bull.  Soc.  chim.,  1912,  [iv],  11,  201 — 206. 
Compare  preceding  abstract). — In  this  part  inorganic  haloids  are  con¬ 
sidered,  and  tables  of  the  molecular  magnetic  susceptibilities  of 
halogen  compounds  of  phosphorus,  antimony,  silicon,  tin,  and  boron 
are  given.  These  are  all  much  below  the  calculated  values,  and  there 
is  no  obvious  regularity  in  the  values  of  the  depreciation.  If,  however, 
the  sums  of  the  atomic  weights  of  the  halogen  groups  of  the  compounds 
are  used  as  abscissse  and  the  corresponding  depreciations,  D,  of 
magnetic  susceptibility  as  ordinates,  a  number  of  points  are  obtained, 
which  group  themselves  about  a  series  of  lines  coming  from  the  origin, 
and  which  make  with  the  axes,  angles  which  are  simple  multiples  of 
the  smallest,  which  is  equal  to  -  02468  x  10-7,  so  that,  in  general, 
D  =  0246870  0~72a,  where  N  is  an  integer  and  2a  is  the  sum  of 
the  atomic  weights  of  the  halogens  in  the  compound ;  but  since 
D  —  'Zad,  where  d  is  the  lowering  of  magnetic  susceptibility  due  to  one 
halogen,  the  expression  simplifies  to  d  =  0,2468A7.10~7.  It  is  then 
shown  that  the  specific  susceptibility  of  many  elements  can  be 
expressed  in  the  form  : — (24  x  0’2468  —  00132)10~7,  which  is  that  of 
chlorine,  the  first  and  third  figures  varying  for  each  element ;  this 
implies  that  the  specific  susceptibility  of  an  element  is  the  sum  of  those 
of  its  aliquot  parts,  and  the  lowering  never  reaches  this  sum  ;  thus, 
for  chlorine  the  maximal  fall  is  19  x  02468. 10~7.  In  a  homologous 
series  of  elements,  leaving  out  the  first,  which  is  always  abnormal,  the 
number  of  aliquot  parts  decreases  with  increasing  atomic  weight ;  thus, 
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for  chlorine  it  is  24,  bromine  16,  iodine  15.  If  the  views  of  Langevin 
{Ann.  Chim.  Phys.,  1905,  [viii],  5,  70)  and  of  Drude  (Ann.  Physxk , 
1904,  [iv],  14,  677)  be  accepted,  these  numbers  would  represent  sub¬ 
divisions  of  the  elements  of  which  only  a  portion,  19  in  the  case 
of  chlorine,  would  be  effective  in  chemical  compounds  containing  that 
element.  A  number  of  instances  are  quoted  in  which  calculated 
values  of  magnetic  susceptibilities  have  been  verified  experimentally 
by  independent  investigators.  T.  A.  H. 

Thermal  Constants  of  Tungsten  at  High  Temperatures. 
0.  M.  Cokbino  ( Atti  R.  Accad.  Lined,  1912,  [v],  21,  i,  188 — 194). — 
The  author  has  recently  (ibid.,  1912,  [v],  21,  i,  1 8 1 )  described  a  method 
for  obtaining  in  the  case  of  a  thin  conducting  filament  the  value  of  the 
ratio  c/ci,  where  c  is  the  thermal  capacity  of  the  filament,  and  a  is  the 
true  coefficient  of  variation  of  its  resistance  with  the  temperature.  In 
the  present  paper  are  recorded  the  results  with  experiments  with  a 
tungsten  filament  (a  50  c.p.,  105  volt  lamp).  Taking  the  temperatures 
as  known,  and  this  is  the  case  only  as  far  as  1500°,  the  thermal 
capacity  of  the  filament  remains  constant.  Above  this  temperature 
the  value  of  cja  may  be  used  to  give  the  thermal  capacity,  making  the 
most  probable  suppositions  as  to  the  temperature,  or  on  the  assumption 
that  the  thermal  capacity  remains  constant  above  1500°  also,  they  may 
be  employed  to  deduce  the  temperature  of  the  filament.  The  specific 
heat  of  tungsten  at  temperatures  from  800  to  1500°  is  0-0334,  corre¬ 
sponding  with  an  atomic  heat  of  6-09,  a  value  which  agrees  well  with 
Einstein’s  theory  that  the  atomic  heats  of  all  the  elements  reach  the 
limiting  value  6,  and  so  furnishes  an  argument  in  favour  of  the 
validity  of  the  method  for  the  determination  of  high  temperatures  used 
above.  R.  V.  S. 

Specific  Heat  of  Binary  Mixtures.  I.  Alfred  Schulze 
(Ber.  Deut.  physikal.  Ges.,  1912,  14,  189 — 210). — The  specific  heats  of 
various  binary  mixtures  have  been  measured  at  different  temperatures 
by  an  electrical  heating  method.  The  experimental  results  are  shown 
in  the  form  of  curves  obtained  by  plotting  the  molecular  heat  as 
a  function  of  the  molecular  composition  of  the  mixtures. 

For  mixtures  of  benzene  and  ethylene  chloride  at  20°,  35°,  and  50°, 
the  observed  molecular  heats  are  nearly  in  agreement  with  those 
calculated  from  the  mixture  rule.  At  the  two  lower  temperatures 
there  are,  however,  distinct  deviations  at  the  ethylene  chloride  end  of 
the  series,  and  the  lower  values  obtained  experimentally  are  attributed 
to  a  slight  association  of  the  ethylene  chloride. 

Mixtures  of  ethyl  ether  and  chloroform  have  much  larger  molecular 
heats  than  those  which  correspond  with  the  mixture  rule.  The  data 
for  20°,  0°,  —30°,  and  —50°  show  that  the  deviation  from  the  simple 
additive  behaviour  increases  rapidly  as  the  temperature  falls.  It  is 
supposed  that  this  is  due  to  the  formation  of  a  compound,  the 
stability  of  which  increases  as  the  temperature  decreases,  and 
reference  is  made  to  the  similarity  between  the  molecular  heat  curves 
and  the  curves  representing  the  variation  of  the  vapour  pressure  and 
the  refractive  power  for  long-waved  rays  with  the  composition  of  the 
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mixture.  Mixtures  of  acetone  and  chloroform  at  35°,  20°,  and  -  10°, 
of  benzene  and  chloroform  at  55°,  20°,  and  6°,  and  of  benzene  and 
ethyl  ether  at  20°  and  6°  exhibit  behaviour  similar  to  that  of  mixtures 
of  ethyl  ether  and  chloroform,  and  in  these  cases  it  is  also  assumed 
that  the  high  molecular  heat  value  of  mixtures  is  due  to  the  formation 
of  a  compound.  H.  M.  D. 

Nernst’s  Theorem  of  Heat  and  Chemical  Facts.  Philip 
ICohnstamm  and  L.  S.  Ornstein  ( Proc .  K.  Akad.  Wetensch.  Amsterdam, 
1912,  14,  802 — 818). — A  criticism  of  Nernst’s  heat  theorem  as 
applied  to  chemical  changes.  The  integration  constant  in  the  equation 
of  equilibrium  should  be  equal  to  the  algebraic  sum  of  the  constants 
in  the  vapour  pressure  formulae  for  each  of  the  substances  participating 
in  the  equilibrium.  These  constants  depend,  however,  to  a  large 
extent  on  the  assumptions  which  are  made  in  reference  to  the  varia¬ 
tion  of  the  specific  and  latent  heats  with  the  temperature.  If,  on  the 
other  hand,  it  is  assumed  that  the  constants  of  integration  for 
chemical  equilibria  can  be  determined  directly  from  the  experimental 
data  relating  to  the  equilibrium,  it  is  yet  necessary  to  show  that  the 
values  obtained  in  this  way  can  be  represented  as  the  summation  of  a 
series  of  constants  relating  to  each  of  the  substances  concerned,  and 
these  constants  should  have  the  same  value  whatever  the  particular 
chemical  equilibrium  from  which  they  are  derived.  As  yet  this  has 
not  been  demonstrated,  and  on  that  account  the  validity  of  the  heat 
theorem  in  its  application  to  chemical  changes  is  devoid  of  experimental 
verification.  H.  M.  D. 

Gas  Equilibria.  F.  E.  C.  Scheffer  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1912,  14,  743 — 758.  Compare  Kohnstamm  and  Ornstein, 
preceding  abstract). — From  the  experimental  data  relating  to  the 
equilibrium  2CO  +  02  2C02  at  different  temperatures,  the  author 

has  calculated  the  energy  and  entropy  constants  on  different  assump¬ 
tions  as  to  the  dependence  of  the  specific  heats  of  the  substances 
concerned  on  the  temperature.  The  values  thus  obtained  for  the 
energy  constants  are  in  moderately  good  agreement,  but  the  entropy 
constants  vary  considerably  according  to  the  assumption  which  is 
made  in  extrapolating  the  specific  heats  to  low  temperatures. 

The  most  probable  values  are  considered  to  be  those  which  are 
derived  from  the  relationship  between  the  specific  heats  and  the 
oscillation  frequencies  of  the  atoms  in  the  gas  molecules  deduced  by 
Bjerrum  (Zeitsch.  Elektrochem.,  1911,  17,  731).  Bjerrum’s  data  are 
also  applied  to  the  calculation  of  the  constants  characteristic  of  the 
dissociation  of  water,  and  by  means  of  these  constants  the  water-gas 
equilibrium  is  also  submitted  to  examination.  H.  M.  D. 

Characteristic  Vibration  Frequencies  of  Elements  in  Com¬ 
pounds.  F.  Koref  ( Physikal .  Zeitsch.,  1912,  13,  183 — 188). — An 
attempt  is  made  to  calculate  the  changes  in  the  characteristic  vibration 
frequencies  of  the  elements  when  these  enter  into  chemical  combination 
with  other  elements.  The  frequency  of  an  element  in  the  free  state 
has  been  shown  by  Lindemann  ( Physikal .  Zeitsch.,  1910,  11,  609)  to  be 
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related  to  its  atomic  weight,  atomic  volume,  and  its  melting  point,  and 
the  formula  expressing  the  connexion  between  these  quantities  is  now 
applied  to  compounds.  Since  the  atomic  volume  is  an  additive  pro¬ 
perty,  the  relationship  between  the  vibration  frequency  of  the  free 
element  (v)  and  that  of  the  element  in  combination  (j/)  can  be  reduced 
to  the  form  t//v  =  sJTs/Ts,  where  Ts  and  Ts'  are  the  melting  points  of 
the  element  and  compound  respectively.  In  the  derivation  of  this 
formula,  it  is  assumed  that  the  melting  point  of  the  compound  repre¬ 
sents  the  temperature  at  which  the  amplitudes  of  the  atomic  vibrations 
become  sufficiently  great  to  bring  the  atoms  of  neighbouring  molecules 
into  contact.  The  atomic  frequencies  for  the  constituents  of  a  number 
of  compounds  are  calculated  from  the  above  formula,  and  it  is  shown 
that  the  molecular  heat  values  derived  from  these  are  in  satisfactory 
agreement  with  the  observed  values  at  a  series  of  different 
temperatures. 

The  calculated  atomic  frequencies  are  also  shown  to  agree  with 
those  yielded  by  the  residual  ray  measurements  of  Rubens  in  the  case 
of  potassium  chloride,  bromide  and  iodide,  and  of  sodium  chloride. 
For  calcium  fluoride  the  observed  wave-lengths  of  the  residual  rays 
are,  however,  appreciably  different  from  those  indicated  by  the  atomic 
frequencies  calculated  from  the  formula. 

According  to  Nernst’s  heat  theorem,  the  affinity  of  a  chemical 
change  can  be  calculated  from  the  thermal  data  and  the  specific  heats 
of  the  reacting  substances.  Since  the  specific  heats  are  determined  by 
the  vibration  frequencies  of  the  atoms,  it  follows  that  the  affinity  can 
be  evaluated  on  the  basis  of  a  knowledge  of  the  thermal  change  accom¬ 
panying  the  reaction  and  of  the  melting  points  and  densities  of  the 
reacting  substances  and  final  products.  The  affinity  diminishes  with 
rising  temperature  if  the  sum  of  the  values  of  nTs  (where  Ts  is  the 
melting  point  of  one  of  the  substances  concerned  in  the  reaction  and 
n  the  number  of  atoms  in  the  molecule)  is  much  greater  for  the 
products  of  the  reaction  than  it  is  for  the  original  substances. 

H.  M.  D. 

Fusibility  Curves  of  Certain  Binary  Systems  Volatile  at 
Very  Low  Temperatures.  Georges  Baume  and  NeoptoiJime 
Georgitses  ( Compt .  rend.,  1912,  154,  650 — 652.  Compare  Abstr., 
1911,  i,  414,  696,  830). — The  fusibility  curves  for  the  systems 
hydrogen  chloride  with  hydrogen  sulphide,  ethane,  and  propionic  acid 
are  reproduced,  together  with  Bagster's  curves  for  the  systems 
hydrogen  sulphide  with  hydrogen  bromide  and  iodide.  The  systems 
containing  hydrogen  sulphide  show  minima  indicating  the  identical 
composition  of  two  phases  at  the  same  temperature.  The  system 
hydrogen  chloride- propionic  acid  tends  to  form  glasses,  and  could  not 
be  completely  studied,  but  evidence  was  obtained  for  the  existence  of  a 
compound,  C2H5*C02H,HCi  or  CEt'C(OH)2CI.  W.  O.  W. 

Apparatus  for  Determining  the  Melting  Point  and  Molecular 
Weight  of  Organic  Compounds.  Rudolf  Fabinyi  ( Verh .  Ges.  deut. 
Naturf orach.  Aerzte,  1912,  ii,  [i],  210 — 213). — Three  platinum  wires 
dip  below  the  surface  of  mercury  in  a  vessel  contained  in  a  large 
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double  air-bath.  One  of  the  wires  is  bare,  one  is  coated  with  urethane 
or  naphthalene  by  immersion  in  the  molten  substance  and  cooling,  and 
the  third  is  coated  with  a  solution  of  the  substance  to  be  examined  in 
urethane  or  naphthalene.  A  Beckmann  thermometer  is  placed  in  the 
mercury,  and  electrical  circuits  are  arranged  so  that  two  different 
electric  bells  are  rung  by  the  melting  of  the  coatings.  The  difference 
between  the  readings  of  the  thermometer  at  the  ringing  of  the  first 
and  second  bell  gives  the  depression. 

The  coating  should  be  performed  only  a  few  tenths  of  a  degree 
above  the  freezing  point,  and  the  thickness  should  not  exceed  0*5  mm. 

C.  H.  D. 

Lowering  of  the  Melting  Point  by  One-sided  Pull  or 
Pressure.  Eduard  Riecke  (Centr.  Min.,  1912,  97 — 104). — The 
one-sided  pressure  under  consideration  may  be  illustrated  by  placing 
a  weight  on  the  top  of  a  block  of  ice  immersed  in  water  ;  the  pressure 
on  top  and  bottom  is  then  greater  than  on  the  sides.  The  effect  of  the 
one-sided  pressure  is  to  lower  the  melting  point  of  ice  according  to  the 
formula  6  —  aZ t2,  where  a  is  0‘00036  when  the  pressure  is  expressed  in 
kilog./cm‘2.  The  value  of  Zt  is  not,  however,  the  original  pressure 
exerted.  Since  some  ice  melted  owing  to  the  increase  of  pressure,  the 
diameter  of  the  block  of  ice  became  smaller,  and  therefore  the  pressure 
per  sq.  cm.  is  slightly  greater.  Calling  Zt.  the  original  pressure,  a 
formula  is  deduced  connecting  Ze,  Zt,  and  the  lowering  of  the  melting 
point  due  to  the  pressure.  If  the  pressure  is  released,  the  original 
conditions  should  be  restored,  and  the  conditions  under  which  this 
takes  place  reversibly  are  considered.  G.  S. 

Application  of  the  Pyrometric  Method  to  the  Investigation 
of  Equilibria  at  High  Pressures.  Nicolai  A.  Pushin  and  I.  V. 
Grebentschikoff  (J.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  112 — 125). — 
The  authors  describe  the  apparatus  and  method  they  have  employed 
to  determine  the  relation  between  temperature  of  crystallisation 
and  pressure  at  high  pressures.  The  substances  investigated  were 
diphenylamine,  urethane,  and  jo-nitroanisole,  the  crystallising  point 
being  determined  by  the  pyrometric  method,  that  is,  by  means  of 
the  cooling  curve  at  constant  pressure.  This  method  is  found  to 
be  considerably  more  accurate  and  rapid  than  the  manometric  method, 
and  requires  only  1 — 2  grams  instead  of  about  40  grams. 

If  p  represents  the  pressure  in  kilograms  per  sq.  cm.,  and  t  the 
temperature  of  crystallisation  in  degrees  Centigrade,  the  relation  for 
diphenylamine  is  given  by :  t  =  53  2  +  0'02789p  -  0  00000 1 65/>2.  Accord¬ 
ing  to  this  expression,  the  maximum  temperature  of  crystallisation  is 
170°,  corresponding  with  a  pressure  of  8450  kilograms  per  sq.  cm.; 
increase  of  the  pressure  above  this  value  results  in  lowering  of  the 
crystallising  point.  Tammann  (Krystallisiren  und  Schmelzen),  using 
the  manometric  method  in  which  the  variation  of  pressure  at  constant 
temperature  is  observed,  obtained  the  relation:  t  =  53'4  +  0,0245jp  — 
0  00000 lOOjo2,  the  maximum  divergence  of  the  calculated  from  the 
observed  temperature  being  0'5°,  whereas  in  the  authors’  measure¬ 
ments  it  was  0  0°.  Tammann  gave  as  200°,  and  the  corresponding 
2W  as  10200. 
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For  urethane,  t  =  48  3  +  0‘01016p  —  0‘00000106/>2 ;  tmAX  =  73°  and 
Pm**.  —  4800  kilograms  per  sq.  cm. 

For  ^nitroanisole,  £  =  52’5  +  0‘02365/>-0,00000113p2;  iraax  =182° 
and  pmax,  =  10460.  T.  H.  P. 

Influence  of  Pressure  on  Equilibria  in  Binary  Systems. 
Nicolai  A.  Pushin  and  I.  V.  Grebentschikoff  {J.  Buss.  Phys.  Chem. 
Soc.,  1912,  44,  244 — 263). — By  means  of  the  pyrometric  method 
previously  described  (compare  preceding  abstract),  the  authors  have 
investigated  the  cooling  curves  at  various  pressures  of  eutectic  mixtures 
of  sodium  (85  atom.  %)  and  mercury,  urethane  (61  mol.  %)  and 
p-nitroanisole,  and  urethane  (61  mol.  %)  andrdiphenylamine,  and  also  of 
a  mixture  of  85  mol.  %  of  urethane  with  diphenylamine. 

The  results  show  that  the  relation  between  the  temperature  of 
crystallisation  of  eutectic  mixtures  and  the  pressure  is  expressed  by  an 
equation  of  the  same  type  as  for  chemically  individual  substances. 
Increase  of  the  pressure  is  accompanied  by  change  in  the  composition 
of  the  eutectic  mixture,  which  becomes  enriched  in,  that  component  for 
which  dTjdp  has  the  lower  value.  Starting  from  the  curve  of 
solubility  of  the  latter  component,  either  component  alone  or  both 
together  may  be  caused  to  crystallise  out  by  suitable  alteration  of  the 
pressure.  With  continual  increase  of  the  pressure,  the  solubility  curve 
of  one  and  the  same  substance  shows  increasing  divergence  from 
parallelism  to  its  original  position.  T.  H.  P. 

Acetic  Acid  as  an  Ebullioscopic  Solvent.  Ernst  Beckmann 
[with  K.  Haring,  R.  Hanslian,  and  J.  von  Bosse]  ( Zeitsch .  anorg. 
Ghent.,  1912,  74,  291 — 296). — Various  values  are  given  for  the 
ebullioscopic  constant  of  acetic  acid.  Experiments  have  now  been 
made,  using  electrical  heating  (Abstr.,  1908,  ii,  1014).  The  value 
obtained,  using  acetic  acid  of  m.  p.  16’2°,  is  30’75°  under  760  mm. 
pressure,  which  gives  a  heat  of  evaporation  of  99’3  cal.  Even  minute 
quantities  of  water  lower  the  constant,  and  it  is  advisable  before 
making  an  estimation  to  make  a  control  experiment  with  benzil, 
acetanilide,  or  diphenylamine.  C.  H.  D. 

A  General  Law  of  Dissolution.  Emile  Baud  ( Com.pt .  rend., 
1912,  154,  351 — 352.  Compare  this  vol.,  ii,  233). — The  formula 
given  in  a  previous  communication,  connecting  absolute  temperature 
of  fusion,  molecular  heat  of  fusion,  and  heat  of  dilution,  has  been 
tested  by  applying  it  to  mixtures  of  acetic  acid  with  benzene  or 
ethylene  dibromide,  the  heats  of  dilution  of  these  substances  having 
been  found  experimentally.  The  results  are  given  in  tibular  form, 
and  show  fair  agreement  between  observed  and  calculated  values  for 
the  temperatures  of  fusion.  W.  O.  W. 

Compressibility  of  Certain  Liquids.  Eugen  von  Bibon  ( J . 
Russ.  Phys.  Chem.  Soc.,  1912,  44,  65  —  111.  Compare  Abstr.,  1910, 
ii,  393,  394). — Starting  with  van  der  Waals’  equation  of  state, 
(p  +  ajv^iv  —  fy^RT,  and  taking  the  volume  of  a  liquid  at  0°  and 
1  atmosphere  pressure  as  unity,  the  author  derives  the  following 
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equation  for  the  variation  of  the  volume  of  a  liquid  with  the  pressure 
at  constant  temperature  :  (p  +  a/v2)(v  —  b)  —  (1  +  a)(l  -  &)(1  +  at).  This 
equation  simplifies  to:  v  =  b  +  (1  +  «)(1  -  6)(1  +  at)/(a/v2  +  p)  or  u  = 
A  +  Bj(C  +  p).  This  isothermal  equation  for  liquids  is  shown  to 
correspond  well  with  Amagat’s  results  (Abstr.,  1893,  ii,  152).  The 
coefficient  of  compressibility,  /3,  at  pressure  p  is  given  by:  /3  = 
1  jv.dv/dp=  -  Bj{A(C +p)2  +  B{C  +p)}.  Expressions  are  also  given  for 
the  true  coefficient  (at  zero  pressure)  and  for  the  mean  coefficient 
between  two  pressures  pl  and  p.2. 

The  results  of  the  author’s  measurements  are  as  follows,  v  being 
the  volume  at  pressure  p  (in  atmos.)  referred  to  the  volume  at  zero 
pressure  as  unity,  and  8  the  difference  between  the  observed  volume 
and  that  calculated  from  the  formula. 

Carbon  tetrachloride:  Below  300  atmos.,  v  =  0*80365  +  444-54/ 
(2264  +p)-,  8=  ±0-000017;  /?0  +  0-0000867.  From  300  to  600 
atmos.,  v  -  0-76862  +  631*10/(2728*3  +  p)  ;  8  =  ±  0-00006;  £0  - 
0-0000848. 

Chlorobenzene:  r  =  0-76671  +  845-78/(3625-5  +  /?) ;  8=  ±0-00008; 
/?„  =  0-0000643. 

Bromobenzene  :  v  =  0-84855  +  377-72/(2494  0  +p)  ;  8=  ±0-00007; 
£0  =  0-0000607. 

Toluene:  <*  =  0-81944 +  409-51/(2268-7+/?)  ;  8- ±0-00003;  £0  = 
0-0000796. 

Ethylbenzene:  v  =  0'85745  +  250-18/(1755*0  +  p)  ;  8=  ±  0-00005; 
/?„  =  000008 12. 

1:2:  4  -  Trimethvlbenzene  (i^-cumene) :  v  —  0-83295  +  402"50/ 
(24080+/?);  8=  ±6-00010;  /?0  =  0-0000694. 

Descriptions  are  given  of  the  manometer  and  piezometer  employed, 
which  were  of  special  construction.  T.  H.  P. 


Viscosities  of  Gaseous  Chlorine  and  Bromine.  Alexander 
O.  Rankine  ( Proc .  Roy.  Soc.,  1912,  A,  86,  162 — 168). — By  means  of  a 
modified  form  of  the  apparatus  described  previously  (Abstr.,  1910,  ii, 
188),  the  author  has  compared  the  viscosities  of  chlorine  and  bromine 
with  that  of  air  under  similar  conditions  of  pressure  and  temperature. 
From  these  data,  the  coefficient  of  viscosity  of  chlorine  is  found  to 
be  1-297  x  10~4at  12-7°and  1-688  x  10-4  at  99"1°,  and  that  of  bromine, 
1-869  x  10~4  at  98’7°.  From  the  two  values  for  chlorine,  the  constant 
C  in  Sutherland’s  formula  77  =  K.T^j{\  +  C/T)  is  calculated  =325. 
This  gives  TcjC  — 1"28,  where  Tc  is  the  critical  temperature,  whereas 
for  most  gases  for  which  data  are  available  this  ratio  is  equal 
to  1-14. 

If  the  viscosities  of  chlorine  and  bromine  at  the  corresponding 
temperature  =0'6466  are  used  in  the  evaluation  of  77 2jA,  where  A  is 
the  atomic  weight  of  the  element,  4’19  x  10-10  is  obtained  for  chlorine 
and  4-37  x  10— 10  for  bromine.  This  approximate  agreement  of  the 
two  values  suggests  that  rfc/A  (where  tjc  is  the  viscosity  at  the 
critical  temperature)  is  constant  for  the  halogen  group  of  elements, 
just  as  it  is  for  the  inert  gases.  The  value  of  the  constant  is, 
however,  different  for  the  two  groups.  H.  M.  D. 
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Viscosity  of  Liquid  Mixtures,  their  Dependence  on  the 
Temperature  and  the  Relationship  between  the  Vapour  Pres¬ 
sure  and  the  Viscosity  of  Liquids.  Otto  Faust  (Zeitsch.  physiJcal. 
Chem.,  1912,  79,  97 — 123). — The  viscosities  of  the  following  binary 
mixtures  have  beeen  measured  at  a  series  of  temperatures  in  each  case, 
and  the  results  are  given  in  tabular  form  :  benzene-ethylene  chloride, 
chloroform-acetone,  pyridine— acetic  acid,  pyridine-water,  acetic  an¬ 
hydride-water,  acetic  acid— aniline,  acetone-carbon  disulphide,  acetone- 
ethyl  ether,  pyridine— aniline,  acetic  acid-acetone,  aniline— acetone.  The 
significance  of  the  occurrence  of  maxima  and  minima  on  the  viscosity 
concentration  curves  is  discussed.  With  increase  of  temperature, 
maxima  are  displaced  towards  the  substance  with  the  higher  viscosity. 

The  main  object  of  the  paper  is  a  comparison  of  the  viscosities  of 
binary  mixtures  with  their  vapour  pressures.  If  viscosity  is  due 
mainly  to  attraction  between  molecules,  which  attraction  has  to  be 
overcome  when  vapour  pressure  is  exerted,  it  is  to  be  antici  pated  that 
a  maximum  of  viscosity  will  correspond  with  a  minimum  of  vapour 
pressure.  It  is  shown  that  this  rule  holds  for  the  binary  mixtures  in 
question  with  some  exceptions.  The  exceptions  are  pyridine-acetic 
acid,  aniline-acetic  acid,  acetic  anhydride-water,  and  chloroform- 
acetone,  and  their  behaviour  is  ascribed  to  chemical  combination. 

The  relationship  between  viscosity  and  vapour  pressure  also  holds  to 
some  extent  for  pure  liquids.  For  22  non-associated  liquids  for  which 
the  data  are  available,  the  rule  holds  approximately  that  the  greater 
the  vapour  pressure,  the  smaller  is  the  viscosity ;  this  regularity  does 
not  apply  to  associated  liquids. 

A  bibliography  of  the  literature  on  viscosity  is  given  in  the  paper. 

G.  S. 


Fluidity  and  Vapour  Pressure.  Eugene  C.  Bingham  (Amer. 
Chem.  J.,  1912,  47,  185 — 196). — In  an  earlier  paper  (Abstr.,  1910,  ii, 
395)  it  has  been  pointed  out  that  the  fluidities  of  the  aliphatic 
hydrocarbons  are  nearly  identical  at  the  b.  p.,  that  the  same  is  true  of 
the  ethers,  and  that,  in  general,  for  each  of  these  classes  of  compounds, 
the  fluidity  is  a  linear  function  of  the  vapour  pressure. 

It  is  now  shown  that  if  the  fluidities  of  non-associated  compounds  at 
their  b.  p.  are  multiplied  by  such  factors  that  these  compounds  at  the 
b.  p.  may  have  the  same  fluidity  value  (which  has  been  arbitrarily 
selected  as  500),  then  any  fluidity  whatever  when  multiplied  by  the 
particular  factor  for  the  compound  and  plotted  against  the  vapour 
pressure  observed  at  the  same  temperature  will  fall  on  a  single  curve 
for  all  such  substances.  Hence  it  follows  that  the  vapour  pressures  of 
non-associated  liquids  can  be  calculated  if  their  fluidities  and  b.  p/s  are 
known.  A  comparison  of  seventeen  substances  has  been  made  over 
a  certain  range  of  temperature  and  for  vapour  pressures  of  more  than 
100  mm.,  and  it  has  been  found  that  the  average  percentage  difference 
between  the  observed  and  the  calculated  vapour  pressures  is  but  little 
more  than  3%.  The  relation  does  not  hold,  however,  for  highly  associated 
compounds,  and  this  seems  to  be  due  to  the  vapour  pressure  of  such 
substances  increasing  more  slowly  than  would  be  anticipated  from  a 
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study  of  the  fluidity-vapour  pressure  curves  of  non-associated 
compounds.  E.  G. 

Rate  of  Absorption  of  Gases  by  Charcoal.  F.  Bebgter  (Ann. 
Physik ,  1912,  [iv],  37,  472 — 510). — The  rate  at  which  air,  oxygen,  and 
nitrogen  are  absorbed  by  cocoa-nut  charcoal  has  been  measured  at  0°. 
The  experimental  data  have  reference  to  the  slow  absorption  process 
which  succeeds  the  very  rapid  and  relatively  large  initial  effect. 

In  order  to  obtain  consistent  results  in  successive  experiments  it  is 
necessary  that  the  charcoal  should  be  heated  at  a  temperature  not  less 
than  550°.  The  fineness  of  subdivision  of  the  charcoal  has  no 
appreciable  influence  on  the  rate  of  absorption  after  the  first  few 
minutes. 

The  data  for  air  at  pressures  between  735‘6  and  4-52  mm.  indicate 
that  the  volume  m  (reduced  to  760  mm.  and  18°)  absorbed  by  1  gram  of 
charcoal  after  time  t  can  be  represented  by  m  —  ml.t/(a  +  t)  +  m2.t/(b  +  t), 
where  mv  m2,  a  and  b  are  constants,  provided  that  the  pressure 
is  greater  than  about  20  mm. 

For  nitrogen  between  9-6  and  0‘38  mm.  the  rate  of  absorption  can 
be  expressed  by m  —  m0(  1  -  0'95e-3‘5<  —  0-05e~015<),  where  m0  is  a  constant. 

The  ratio  in  which  two  gases  are  absorbed  is  dependent  on  the 
pressure.  Between  0-5  and  10  mm.  pure  oxygen  is  absorbed  from 
thirty  to  forty  times  as  strongly  as  nitrogen. 

In  presence  of  oxygen,  the  absorption  capacity  of  the  charcoal  for 
nitrogen  appears  to  be  increased.  H,  M.  D. 

Procedure  in  Observing  the  Dissociation  of  Nitrogen 
Peroxide.  Albert  Colson  (Compt.  rend.,  1912,  154,  428 — 431. 
Compare  this  vol.,  ii,  238;  Scheffer  and  Treub,  ibid.,  ii,  132). — One 
method  employed  in  studying  the  equilibrium  in  gaseous,  nitrogen 
peroxide  consisted  in  breaking  a  bulb  of  the  liquid  at  the  bottom  of  a 
flask,  and  measuring  the  volume  of  gas  evolved  over  water.  The 
values  for  the  partial  pressures,  p  and  p,  so  obtained  pointed  to  the 
existence  of  a  minimum  value  for  K  in  the  expression  p2/p'  =  K,  but 
this  is  due  to  an  insufficiently  rapid  diffusion  of  gas,  and  was  not 
observed  in  the  second  method  used,  in  which  the  bulb  was  broken  at 
the  centre  of  the  flask  and  the  gas  pressure  measured  by  a  sulphuric 
acid  manometer.  It  was  thus  found  that  K  is  fairly  constant  under 
variable  pressures.  The  same  ratio  for  the  dissolved  substances, 
however,  varies  in  a  different  manner,  as  pointed  out  in  a  previous 
communication.  It  follows,  therefore,  that  the  dissolved  molecule  is 
different  from  the  gaseous  molecule,  a  conclusion  in  harmony  with 
observations  on  the  equilibrium  between  the  two  allotropic  modifications 
of  phosphorus  (Abstr.,  1908,  ii,  176).  W.  O.  W. 

Comparison  of  the  Gaseous  and  Dissolved  Molecules. 
P.  Langevin  (Compt.  rend,  1912,  154,  594 — 596). — A  reply  to  recent 
criticisms  of  Colson  (this  vol.,  ii,  238)  on  the  application  of  the  law 
of  mass  action  to  the  dissociation  of  nitric  peroxide  in  the  gaseous 
state  and  in  chloroform  solution.  It  is  shown  that  in  concentrations 
sufficiently  dilute,  the  dissociation  constant  for  chloroform  solutions  is 
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in  good  agreement  with  the  law  of  mass  action,  allowance  being  made 
for  the  known  difficulties  of  calorimetric  estimation.  The  nitric 
peroxide  in  concentrated  solution  is  not  comparable  with  that  in  the 
gaseous  condition,  and  hence  there  is  no  basis  for  Colson's  deductions 
from  the  data  given  by  Cundall.  W.  0.  W. 

Thermal  Dissociation  of  Barium  Peroxide.  Joel  H.  Hilde¬ 
brand  (J.  Amer.  Ghem.  Soc.,  1912,  34,  246 — 258). — This  investigation 
was  carried  out  in  view  of  the  discrepancies  between  the  results  of  Le 
Chatelier  (Abstr.,  1893,  ii,  71)  on  the  thermal  dissociation  of  barium 
peroxide  and  those  obtained  in  more  recent  work. 

The  method  employed  in  determining  the  equilibrium  pressures  is 
fully  described.  The  phase  relations  were  studied  by  determining  the 
effect  of  removing  successive  portions  of  oxygen,  the  temperature 
being  kept  constant.  The  results  show  that  solid  solutions  of  the 
oxide  and  peroxide  in  each  other  are  formed,  and  that  the  usual 
temperature-pressure  curve  has  a  definite  significance  only  in  the 
region  in  which  these  two  solid  solutions  are  saturated  and  co-existent. 
Equilibrium  is  reached  very  rapidly  in  the  univariant  system,  that  is, 
where  saturated  solutions  of  the  oxides  are  present,  but  more  slowly  in 
the  di variant  system,  since  diffusion  must  take  place  in  the  solid  until 
a  new  concentration  is  attained.  The  limits  are  indicated  between 
which  the  system  is  univariant.  The  effect  that  the  moisture  present 
has  on  the  equilibrium  is  demonstrated.  On  the  basis  of  the  results 
obtained,  an  explanation  is  given  of  the  conditions  necessary  for  the 
production  of  a  quantitative  yield  of  barium  peroxide  from  the  oxide, 
and  also  of  those  required  for  a  complete  reversal  of  the  equilibrium. 

The  dissociation  pressures  in  the  interval  in  which  the  system  is 
univariant  are  given  by  the  equation:  lo gp=  —  6850/ T+  1  *75 log T  + 
3'807.  The  heat  of  the  reaction  at  constant  pressure  and  an  average 
temperature  of  775°  has  been  calculated  and  found  to  be  35370  cals. 
The  partial  pressure  of  the  oxygen  has  been  calculated  on  the  assump¬ 
tion  that  the  partial  pressure  of  the  steam  present  is  the  same  as  that 
given  by  barium  hydroxide  alone  as  measured  by  Johnston  (Abstr., 
1908,  ii,  358),  and  from  these  values  the  heat  of  dissociation  of  the 
solid  solutions  is  found  to  be  37420  cals.  E.  G. 

Dissociation  of  Mixed  Hydrated  Salts.  Luigi  Holla  and 
Giovanni  Ansaldo  ( Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  272 — 277. 
Compare  Holla,  Abstr.,  1911,  ii,  375). — The  equilibrium  temperature 
for  ZnS04,7H20  and  FeS04,7H20  determined  with  the  tensimeter  is 
IGA0.  Mixtures  of  the  two  salts  containing  various  proportions  of  the 
constituents  are  in  equilibrium  with  zinc  sulphate  heptahydrate  (or 
with  ferrous  sulphate  heptahydrate)  at  this  temperature,  and  this 
shows  that  the  dissociation  of  the  mixed  salts, 

ZnS04J£cFeS04,7(l  +*)H20, 

is  normal,  each  constituent  dissociating  as  though  it  were  isolated. 
Further  experiments  are  quoted  which  show  that  the  relative 
quantities  of  the  two  sulphates  in  the  mixed  salt  influence  the  degree 
of  hydration  of  the  solid  solution  which  is  formed  by  the  dissociation. 

R.  Y.  S. 
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The  Permeability  of  Iron  to  Hydrogen.  Georges  Charpy  and 
S.  Bonnerot  ( Compt .  rend.,  1912,  154,  592 — 594). — That  iron  is  per¬ 
meable  to  hydrogen  has  been  known  since  the  work  of  Saint  Claire 
Deville  and  Troost,  but  no  quantitative  measurements  have  yet  been 
made.  The  authors  have  measured  the  rate  of  diffusion  of  hydrogen  into 
thin-walled,  steel  cylinders  at  different  temperatures,  and  have  shown 
that  whilst  practically  no  diffusion  occurs  under  atmospheric  pressure 
below  325°,  osmosis  is  perceptible  at  350°  and  is  about  40  times  as 
rapid  at  850°. 

Nascent  hydrogen  diffuses  through  iron  or  steel  at  the  ordinary 
temperature,  and  in  doing  so  acquires  special  chemical  activity.  A 
steel  cylinder  was  placed  in  acid,  or  made  the  cathode  in  a  solution  of 
sodium  hydroxide.  Under  these  conditions,  hydrogen  diffused  into  the 
interior  of  the  cylinder,  but  failed  to  do  so  if  the  surface  from  which 
it  was  liberated  was  placed  a  few  millimetres  from  the  cylinder.  The 
rate  of  diffusion  varied  with  the  thickness  of  the  walls  and  the  nature 
of  the  metal,  and  also  in  a  somewhat  indefinite  way  with  the  interior 
pressure.  Preliminary  experiments  show  that  diffusion  is  not  inhibited 
by  a  pressure  of  14  atmospheres.  W.  O.  W. 

Velocity  of  Crystallisation  and  Dissolution.  Robert  Marc 
( Zeitsch .  Elektrochem .,  1912,  18,  161 — 162). — Polemical  against  Wagner 
(compare  this  vol.,  ii,  29).  G.  S. 

Crystallisation  from  Aqueous  Solutions.  VI.  Robert  Marc 
( Zeitsch .  physikal.  Chem.,  1912,79. 71 — 96.  Compare  Abstr.,  1910,  ii,  834). 
— It  is  shown  that  in  the  case  of  potassium  nitrate,  chloride  and  chlorate, 
mercuric  chloride  and  oxalic  acid  the  rates  of  solution  in,  and  of 
crystallisation  from,  water  at  0°  are  equal,  even  when  the  solutions  are 
vigorously  stirred.  As  in  the  previous  experiments,  the  crystallisation 
is  retarded  by  the  addition  of  dyes,  and  finally  stopped  before 
equilibrium  is  reached,  whereas  dyes  have  very  little  influence  on  the 
rate  of  solution.  An  exception  to  the  last  statement  has  been  found  in 
mercuric  chloride ;  in  this  case  the  addition  of  a  dye  stops  the 
dissolution  before  the  true  equilibrium  is  reached.  This  is  probably 
due  to  a  chemical  change  at  the  surface  of  the  crystals. 

Above  a  ceriaiu  point,  a  further  increase  in  the  rate  of  stirring  has 
no  influence  on  the  rate  of  dissolution  and  crystallisation.  This  is 
readily  explained  on  the  assumption  that  the  crystals  are  surrounded 
by  a  very  thin  layer  of  solution,  the  thickness  of  which  is  not  affected 
by  increasing  the  rate  of  stirring  above  a  certain  point  ;  this  unaltered 
layer  is  adsorbed  by  the  crystal,  and  the  rate  of  dissolution  and 
crystallisation  depends  only  on  the  rate  of  establishment  of  the 
adsorption  equilibrium. 

The  effect  of  dyes  in  retarding  crystallisation  is  a  diffusion 
phenomenon,  being  connected  with  the  slow  diffusion  of  the  dye  in  the 
crystal.  G.  S. 

Optical  Observations  on  a  Liquid-crystalline  Active  Sub¬ 
stance.  Felix  Stumpf  (Ann.  Phyzik,  1912,  [iv],  37,  351 — 379). — 
The  optical  properties  of  active  amyl  jo-cyanobenzylideneamino- 
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cinnamate  have  been  examined.  Above  105°  the  ester  forms  an 
isotropic  liquid,  which  can  be  supercooled  to  96°.  Between  102°  and 
105°  it  forms  a  turbid,  crystalline  liquid,  and  between  92°  andd02°  a 
second  modification,  which  is  relatively  very  transparent.  The  second 
form  can  be  cooled  to  75°  without  solidifying,  and  the  optical 
measurements  have  reference  to  this  liquid  crystalline  phase. 

The  refractive  index,  perpendicular  to  the  optical  axis,  was  deter¬ 
mined  for  different  wave-lengths  at  various  temperatures,  and  the 
results  are  exhibited  in  the  form  of  curves.  The  rotation  of  the 
plane  of  polarisation  parallel  to  the  optical  axis  was  also  measured. 
The  curves  showing  the  variation  of  the  rotation  with  the  wave-length 
of  the  incident  light  are  convex  to  the  wave-length  axis.  The  con¬ 
vexity  of  these  curves  becomes  more  pronounced  as  the  temperature 
falls,  and  at  the  same  time  the  wave-length  corresponding  with  the 
minimum  rotation  diminishes  appreciably.  Mixtures  of  the  ester  and 
cyanoanisidine,  which  can  be  examined  at  lower  temperatures,  exhibit 
similar  relationships.  H.  M.  D. 

Crystalloids  and  Colloids  or  Molecular  and  Micellary 
States.  Giovanni  Malfitano  (Ann.  Chim.  Phys.,  1912,  [viii],  25, 
159 — 253). — The  first  part  of  this  paper  has  been  abstracted  already 
(this  vol.,  ii,  240).  In  this  portion  a  connected  account  is  given  of 
researches  by  the  author  and  his  collaborators  on  the  changes  which 
occur  in  the  interaction  of  ferric  chloride  and  water,  and  which  result 
in  the  building  up  of  complex  colloidal  compounds  containing  hydrogen, 
oxygen,  iron,  and  chlorine,  and  the  influence  on  the  formation  of  such 
substances  of  changes  in  physical  conditions,  presence  of  electrolytes, 
etc.  The  experimental  details  and  views  now  advanced  have  for  the 
most  part  been  given  already  in  the  following  abstracts  :  1905,  ii,  14, 
72,  459  ;  1906,  ii,  33,  450,  526,  647  ;  1907,  ii,  94,  692  ;  1908,  ii,  111, 
288,  1042;  1909,  ii,  473;  1911,  ii,  102,  377;  Michel,  1909,  ii,  48,  146. 

T.  A.  H. 

A  More  Exact  Definition  of  Colloidal  Systems  and  the 
Classification  of  Colloids.  Filippo  Bottazzi  ( Koll .  Chem.  Beihefte, 
1912,  3,  161 — 184). — The  author  considers  that  there  are  not  sufficient 
grounds  for  the  subdivision  of  colloidal  systems  into  a  number  of 
different  groups  (suspensoids,  emulsoids,  solutoids,  dispersoids,  etc.). 
The  most  satisfactory  basis  for  distinguishing  between  different 
disperse  systems  is  that  which  has  reference  to  the  physico-chemical 
properties.  On  this  basis  the  author  would  distinguish  between 
suspensions  and  solutions  and  subdivide  solutions  into  colloidal 
solutions  or  hydrosols  and  crystalloidal  solutions.  H.  M.  D. 

[Classification  of  Colloids.]  Wolfgang  Ostwald  (Koll.  Chem. 
Beihefte ,  1912,  3,  185 — 190). — A  criticism  of  the  views  expressed  by 
Bottazzi  (compare  preceding  abstract).  H.  M.  D. 

Coagulation  of  Colloidal  Copper.  Rate  of  Coagulation. 
H.  H.  Paine  (Proc.  Camb.  Phil.  Soc.,  1912,  16,  430 — 455). — On  the 
assumption  that  the  part  of  the  colloidal  substance  which  is  easily 
separated  from  the  solution  may  be  regarded  as  the  coagulated 
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portion,  the  rate  of  coagulation  of  colloidal  solutions  of  copper,  prepared 
by  the  electrical  method,  has  been  investigated,  and  it  is  shown  that 
the  coagulation  is  a  definite  time-process.  The  colloidal  copper  is 
dissolved  by  nitric  and  sulphuric  acids  without  coagulation.  Two  mols. 
of  nitric  acid  are  required  for  the  solution  of  one  gram-atom  of  copper, 
and  since  no  hydrogen  is  liberated  in  the  process,  it  appears  that  the 
colloidal  particles  consist  of  copper  oxide  (or  hydroxide)  which  are 
dissolved  according  to  CuO  +  2HN03  =  Cu(N03)2  +  H20.  The  formation 
of  the  oxide  probably  occurs  subsequently  to  the  disintegration,  and 
may  be  partially  responsible  for  the  observed  darkening  of  the  colour 
of  the  solution. 

On  addition  of  an  electrolyte,  there  is  an  initial  period  in  which  the 
solution  remains  quite  clear  ;  when  coagulation  commences  at  the  end 
of  this  period,  the  speed  at  which  it  occurs  diminishes  in  a  continuous 
manner.  For  colloidal  solutions  of  different  concentrations,  the  rate 
of  coagulation  is  proportional  to  the  square  of  the  initial  concentration. 
This  is  in  accordance  with  the  mass  action  law,  and  indicates  that 
coagulation  is  brought  about  directly  by  the  mutual  attraction  of  the 
particles.  It  is  inconsistent  with  the  assumption  that  the 
condensation  of  the  particles  takes  place  on  other  nuclei,  such  as  the 
ions. 

When  the  concentration  of  the  electrolyte  is  varied,  the  rate  of 
coagulation  is  proportional  to  some  power  of  the  concentration  of  the 
anion  in  the  solution,  that  is,  Roc  cp.  Within  the  limits  of  experi¬ 
mental  error  the  value  of  the  index  p  is  the  same  as  the  index  n  in  the 
adsorption  formula  y  —  a.cVn.  The  fact  that  p  has  the  same  value  for 
coagulation  with  ions  of  different  valency  agrees  with  Freundlich’s 
view  of  the  mode  of  action  of  the  ions.  When  equivalent  quantities 
of  the  ions  have  been  absorbed,  the  colloidal  particles  behave  quite 
similarly  in  reference  to  the  process  of  approximation  which  determines 
the  coagulation.  H.  M.  D. 

Miscibility  in  the  Solid  Condition  between  Aromatic  Nitro- 
and  Nitroeo-compounds.  Feans  M.  Jaegee  and  J.  R.  N.  van 
Keegten  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1912,  14,  729 — 740). 
— The  miscibility  of  nitro-  and  the  corresponding  nitroso-compounds 
in  the  solid  state  has  been  examined  by  measurements  of  the  freezing 
points  of  liquid  binary  mixtures.  Nitrobenzene  and  nitrosobenzene 
show  no  evidence  of  the  formation  of  mixed  crystals.  jo-Nitroaniline 
and  y>-nitrosoaniline  form  mixed  crystals  on  the  side  of  the  nitro¬ 
compound,  the  miscibility  extending  to  35  or  40%  of  the  nitroso-com- 
pound.  /j-Nitroethylaniline  and  /j-nitrosoethylaniline  appear  to  form 
a  continuous  series  of  mixed  crystals,  the  continuous  freezing-point 
curve  having  a  minimum  temperature  at  54°  and  the  corresponding 
binary  mixture  containing  about  30%  of  the  nitroso-compound.  In 
consequence  of  supercooling  and  the  incomplete  attainment  of 
equilibrium,  the  solidus  curve  for  this  mixture  presents  approximately 
the  form  of  a  eutectic  horizontal  line.  jo-Nitropropylaniline  and 
jp-nitrosopropylaniline  also  form  a  complete  series  of  mixed  crystals,  the 
freezing-point  curve  showing  a  minimum  at  40'5°  and  at  a  concentration 
of  80%  of  the  nitroso-compound. 
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From  the  above  results  it  follows  that  miscibility  in  the  solid  state 
cannot  be  regarded  as  a  general  property  of  aromatic  nitro-compounds 
and  the  corresponding  nitroso-eompounds.  The  mutual  behaviour  is 
sometimes  complicated  by  the  formation  of  polymorphous  modifications 

H.  M.  D. 

The  Law  of  Transformation  in  Stages  in  the  Light  of  the 
Theory  of  Allotropy.  Andreas  Smits  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam ,  1912,  14,  788 — 801). — On  the  assumption  that  the 
molecules  of  a  substance  in  a  given  condition  are  not  all  alike,  but 
that  molecular  groups  or  quasi-associations  are  present,  and  that  the 
various  phases  (solid,  liquid,  and  gaseous)  assumed  by  a  substance  are 
characterised  by  variations  in  the  relative  quantities  of  the  different 
molecular  species,  it  is  shown  that  the  order  in  which  the  successive 
phases  appear  is  not  solely  determined  by  the  changes  in  free  energy. 
The  quasi-molecular  groups  are  supposed  to  act  as  nuclei  in  the 
change  from  one  form  of  a  substance  to  another,  and  the  result  of  the 
transformation  in  any  given  case  will  depend  on  the  velocity  with 
which  the  various  possible  forms  are  produced  under  the  given 
conditions  of  temperature  and  pressure.  H.  M.  D. 

Chemical  Equilibria  in  Solution.  Rene  Dubrisay  ( Gompt .  rend., 
1912,  154,  431 — 434.  Compare  this  vol.,  ii,  32). — On  adding  barium 
acetate  to  a  solution  of  succinic  acid,  in  water,  an  equilibrium  mixture 
is  formed  and  barium  succinate  incompletely  precipitated.  Sodium 
chloride  diminishes  the  solubility  of  succinic  acid,  and  it  increases 
the  partition  coefficient  of  acetic  acid  between  water  and  chloroform. 
The  addition  of  sodium  chloride,  therefore,  would  act  in  opposite 
ways  in  displacing  equilibrium,  but  from  Dawson’s  data  (Trans.,  1902, 
81,  514)  and  those  of  Herz  (Abstr.,  1910,  ii,  192),  it  follows  that  the 
salt  should  have  a  greater  effect  on  the  succinic  than  on  the  acetic 
acid.  This  has  been  verified  experimentally  by  mixing  saturated 
solutions  of  succinic  acid  and  barium  acetate,  filtering,  and  adding 
sodium  chloride,  when  the  concentration  of  barium  in  the  solution  was 
diminished.  W.  O.  W. 

Partition  of  Sodium  Oxide  between  Boric  Acid  and  Carbonic 
Acid.  Fernando  Ageno  {Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i, 
121 — 123). — In  investigating  this  partition,  the  author  measures  the 
quantity  of  carbon  dioxide  dissolved  by  a  known  volume  of  a  solution  of 
boric  acid  and  borax  of  known  concentration.  If  a  be  the  total  sodium 
oxide,  x  that  required  by  the  combined  carbonic  acid,  and  c  the  total 
concentration  of  carbonic  acid,  and  if  the  solution  is  kept  saturated 
with  boric  acid  (0-90  gram-molecule  per  litre),  the  following  equation 
should  be  satisfied:  k  =  0'90x/(a  -  x)(c  -  x).  The  values  obtained  for  k 
at  25°  decrease  from  2'37  to  0‘827  as  the  amount  of  sodium  oxide  is 
increased,  besides  being  much  lower  than  the  value  (178)  calculated 
from  the  dissociation  constants  of  the  acids.  Among  the  reasons  for 
this  discrepancy  are  the  variation  in  the  solubility  of  carbon  dioxide 
in  the  presence  of  borate  and  bicarbonate,  and  the  increase  in  the 
concentration  of  the  polyborates  with  increase  in  the  total  concen- 
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tration  of  the  sodium  oxide.  In  this  connexion  it  was  found  that 
when  a  saturated  solution  of  borax,  no  solid  borax  being  present, 
was  saturated  with  carbon  dioxide  at  25°  and  763  mmM  the  ratio 
HC037B0'2  was  2 ‘27,  whilst  when  the  same  solution  was  treated  in 
the  same  way  in  the  presence  of  solid  borax,  the  ratio  was  1*7.  The 
partition  coefficient  varies  greatly  with  the  temperature.  R.  V.  S. 

Kinetic  Theory  of  a  Gas  Constituted  of  Spherically 
Symmetrical  Molecules.  S.  Chapman  (Phil.  Trans.,  1912,  A,  211, 
433 — 483). — A  mathematical  paper  in  which  a  kinetic  theory  of  the 
gaseous  state  has  been  developed  by  the  methods  adopted  by  Maxwell 
and  Boltzmann.  The  analysis  is  extended  to  the  elastic  sphere  theory, 
and  expressions  are  obtained  for  the  viscosity,  diffusivity,  and  thermal 
conductivity  of  a  gas  without  assuming  any  other  properties  of  the 
molecules  beyond  that  they  are  spherically  symmetrical.  Supple¬ 
mentary  calculations  have  also  been  made  for  three  special  cases  in 
which  it  is  assumed  (1)  that  the  molecules  are  rigid  elastic  spheres, 
(2)  that  the  molecules  are  centres  of  attractive  or  repulsive  force 
varying  inversely  as  the  nt\i  power  of  the  distance,  and  (3)  that  the 
molecules  are  rigid  elastic  spheres  surrounded  by  fields  of  attractive 
force.  The  results  obtained  are  finally  examined  in  their  relation  to 
experiment  and  the  results  of  former  theories.  H.  M.  D. 

The  Hypohalogenous  Acids  and  the  Hypohalogenites. 
VI.  The  Temperature-coefficients  of  the  Reactions  between 
Iodine  and  Alkali.  Anton  Skrabal  ( Monatsh .,  1912,  33,  99 — 121. 
Compare  Abstr.,  1907,  ii,  448;  1909,  ii,  224;  1911,  ii,  382;  this  vol., 
ii,  33). — In  the  last  communication  it  was  demonstrated  how  from  the 
temperature-coefficients  of  the  reactions  between  iodine  and  alkali 
hydroxide,  the  corresponding  heat  of  reaction  could  be  calculated. 
The  calculated  values  for  the  heats  of  reaction  accorded  well  with  the 
calorimetric  results,  but  indicated  that  the  temperature-coefficients, 
contrary  to  the  usual  acceptance,  may  for  even  the  same  reaction  with 
varying  conditions  be  of  quite  different  magnitude. 

This  result  called  for  further  experimental  confirmation ;  conse¬ 
quently  the  reaction  :  31'3  +  60H'  =  81'  -f  I0'3  +  3H20,  previously 

investigated  in  a  solution  containing  sodium  carbonate  and  sodium 
hydrogen  carbonate,  has  now  been  examined  in  a  solution  containing 
potassium  hydroxide.  The  experimental  temperature-coefficients  are 
found  to  stand  in  good  agreement  with  those  calculated  from  the 
theory.  The  new  temperature  -  coefficients  are  applied  to  the 
calculation  of  the  corresponding  heats  of  reaction.  D.  F.  T. 

The  Role  of  Intra-atomic  Electrons  in  Catalysis.  Pierre 
Achalme  ( Compt .  rend.,  1912,  154,  352 — 355). — The  author  advances 
the  suggestion  that  the  effect  of  catalysts  in  chemical  reactions  may 
be  explained  by  their  action  in  diminishing,  increasing,  or  effecting 
redistribution  of  the  electrons  within  the  molecules  of  the  reacting 
substances.  W.  0.  W. 

The  Conversion  of  Percentages  by  Weight  into  Atomic 
or  Molecular  Percentages  in  Ternary  and  Quaternary 
Systems.  Fritz  Hoffmann  (Matallurgie,  1912,  9,  133 — 142). — The 
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tedious  calculations  involved  in  the  conversion  of  percentages  by 
weight  into  atomic  or  molecular  percentages  may  be  simplified  by 
the  use  of  graphical  methods.  A  method  of  constructing  a  triangular 
scale  for  each  ternary  system  is  described,  the  triangle  being  drawn  on 
tracing  paper  and  laid  upon  the  main  diagram.  A  generalised  method 
of  projection  is  also  described,  which  is  applicable  to  quaternary  and 
more  complex  systems,  and  may  be  used  for  the  conversion  even  when 
a  diagram  has  not  been  constructed.  0.  H.  D. 

Bicentenary  Anniversary  of  M.  V.  Lomonosoffs  Birthday. 
Boris  N.  Menschutkin  ( Chem .  News,  1912,  105,  73 — 75,  85 — 87). — 
A  biographical  sketch  and  an  account  of  the  chemical  and  physical 
work  of  Lomonosoff  (1711-1765).  H.  M.  D. 

A  Laboratory  Balance  with  Electromagnetic  Compensation 
for  the  Study  of  Systems  Liberating  Gases  at  an  Appreciable 
Rate.  Georges  Urbain  ( Compt .  rend.,  1912,  154,  347 — 349). — A 
description  of  a  balance  designed  to  effect  successive  rapid  weighings 
of  substances,  such  as  efflorescing  salts,  undergoing  continuous  varia¬ 
tion  in  weight.  A  magnetised  needle  takes  the  place  of  the  weights, 
variation  being  effected  by  altering  the  current  passing  through  a 
solenoid.  The  pan  at  the  other  end  of  the  beam  is  suspended  in  the 
centre  of  an  electrical  resistance,  by  means  of  which  any  desired 
temperature  may  be  maintained.  The  balance  case  is  capable  of 
being  evacuated.  The  apparatus  described  is  sensitive  to  001  mg. 
with  a  load  of  04  gram.  W.  O.  W. 

Aluminium  Tube  Furnace.  Alfred  Stock  ( Zeitsch .  Elektrochem., 
1912,  18,  153 — 154). — The  construction  of  the  furnace  is  fully 
illustrated  in  external  appearance  and  in  section,  the  dimensions  being 
also  given.  The  sealed  tubes  are  placed  in  holes  bored  in  a  massive 
aluminium  block,  which  rests  loosely  in  a  stand  mainly  composed  of 
aluminium  bronze.  The  heating  is  effected  by  gas  conveyed  by  copper 
tubes.  The  advantages  of  the  aluminium  furnace  are  :  (1)  it  can 
be  used  up  to  500°,  and  rapidly  reaches  the  desired  temperature  ; 
(2)  owing  to  the  high  conductivity  of  the  metal  it  has  practically  the 
same  temperature  in  all  parts ;  (3)  it  radiates  less  heat  at  500°  than 
most  furnaces  do  at  300°.  G.  S. 

Prevention  of  “Bumping”  of  Boiling  Liquids.  Ernst 
Pieszczek  (Chem.  Zeit.,  1912,  36,  198). — For  this  purpose  the 
author  recommends  the  use  of  a  piece  of  glass  tubing  about  6 — 8  cms. 
long  and  3 — 5  mm.  wide.  One  end  is  cut  off  sharply.  Into  the  other 
end  a  piece  of  platinum  wire  is  fused,  the  upper  end  of  which  is  bent 
so  as  to  form  a  hook  which  provides  a  suitable  means  for  introducing 
or  removing  the  tube.  The  latter  is  placed  in  the  liquid  with  the 
open  end  downwards.  It  is  claimed  that  this  device  prevents  bumping 
in  all  liquids,  even  in  such  as  contain  finely-divided  solids  or  are 
covered  with  a  layer  of  oily  matter.  H.  W. 

Extraction  Apparatus.  Leonard  P.  Wilson  (J.  Soc.  Chem.  Ind., 
1912,  31,  97 — 98). — The  apparatus  described  is  particularly  suitable 
for  extracting  substances  with  non-volatile  solvents.  It  consists  of 
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two  wide-mouthed  bottles,  one  being  placed  in  an  inverted  position  over 
the  other,  and  connected  with  it  by  two  glass  tubes  which  pass  through 
the  rubber  stoppers  with  which  both  vessels  are  fitted.  One  of  these 
tubes  passes  from  the  bottom  of  the  lower  bottle  into  the  lower  portion 
of  the  upper  one,  and  is  provided  with  a  stopcock  between  the  two ; 
the  other  tube  extends  from  about  two-thirds  of  the  height  of  the 
upper  bottle  to  the  bottom  of  the  lower  bottle,  the  portion  of  the  tube 
in  the  lower  bottle  being  surrounded  by  a  wider  tube,  which  reaches 
just  above  the  stopper  and  the  upper  end  of  which  is  open  to  the  air. 
Another  tube*>leadiDg  from  the  top  of  the  upper  bottle  is  connected 
with  a  pump.  The  material  to  be  extracted  is  placed  in  the  lower 
bottle  together  with  the  solvent,  a  portion  of  the  latter  being  also 
placed  in  the  upper  bottle ;  when  the  pump  is  operated,  air  is  drawn 
into  the  lower  bottle  through  the  wide  tube,  causing  the  solvent  to 
pass  upwards  into  the  upper  bottle  and  to  circulate  through  the 
apparatus.  W.  P.  S. 
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Avoidance  of  Losses  of  Cold  in  the  Liquefaction  of 
Hydrogen.  Karl  Olszewski  (Bull.  Acad.  Sci.  Cracow ,  1912,  A,  1 — 27). 
— Apparatus  for  the  liquefaction  of  hydrogen  are  figured  and 
described  in  detail,  in  particular,  a  new  form  in  which  losses  of  cold 
are  completely  avoided.  A  thermostat  for  low  temperatures  and  the 
liquefaction  installation  of  the  Cracow  Chemical  Laboratory  are  also 
fully  described.  Precise  instructions  are  given  of  the  operations 
necessary  for  the  liquefaction  of  hydrogen.  E.  F.  A. 

Decomposition  of  Water  by  Solar  Radiations.  Miroslaw 
Kernbaum  (Bull.  Acad.  Sci.  Cracow,  1911,  A,  583 — 586). — It  was 
possible  to  demonstrate  the  decomposition  into  hydrogen  peroxide  and 
hydrogen  of  water  exposed  in  quartz  vessels  to  the  solar  radiations 
during  the  first  days  of  July  in  Paris.  The  quantity  formed  is  largest 
when  air  is  present ;  it  is  demonstrated  by  the  blue  coloration  produced 
with  Schonbein’s  reagent  (potassium  iodide  and  ferrous  sulphate). 

E.  F.  A. 

Solid  Solutions  of  Iodine  in  Some  Cyclic  Hydrocarbons. 
Giuseppe  Bruni  and  Mario  Amadori  (Gazzetta,  1912,42,  i,  121 — 126). 
— It  is  known  that  iodine  shows  an  abnormal  molecular  weight  in 
freezing  benzene,  because  it  forms  a  solid  solution  with  the  separated 
solvent.  The  authors  have  determined  the  molecular  weight  of 
iodine  cryoscopically  in  bromoform,  diphenyl  and  dibenzyl,  and  find  it 
to  be  normal.  In  cyclohexane,  however  (compare  Mascarelli,  Abstr., 
1907,  ii,  602),  the  molecular  weight  of  iodine  was  found  to  be  310 — 320. 
When  dilute  solutions  of  iodine  in  ethylene  bromide  and  bromoform 
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are  solidified,  the  colour  of  the  solution  is  found  to  have  disappeared 
and  the  solid  is  merely  grey  from  disseminated  iodine.  Dilute  solutions 
of  iodine  in  benzene  or  eye/ohexane  retain  their  colour  on  solidification. 
Hence  the  solid  solutions  of  iodine  in  these  two  substances  have  the 
same  colour  as  the  liquid  solutions.  The  solubility  of  iodine  in  solid 
ci/cZohexane  is  less  than  its  solubility  in  benzene,  the  partition  coefficient 
between  the  solid  and  liquid  phases  being  0’20,  as  compared  with  about 
0*3  in  the  case  of  benzene.  R.  V.  S. 

Behaviour  of  Ozone  towards  Concentrated  Sulphuric  Acid. 
Carl  D.  Harries  ( Zeitsch .  Elektrochem.,  1912,  18,  129 — 130). — 
Moderately  dry  ozone  is  not  affected  by  being  passed  through 
concentrated  sulphuric  acid,  but  under  the  same  circumstances  ozone 
dried  over  phosphoric  oxide  is  decomposed  to  the  extent  of  1  per  cent. 

When  ozone  is  passed  through  a  solution  of  sodium  hydroxide  about 
3 — 4  per  cent,  of  it  is  decomposed,  and  if  the  gas  which  has  passed 
through  the  alkali  solution  is  brought  in  contact  with  concentrated 
sulphuric  acid  a  further  fall  in  concentration  of  2 — 3  per  cent,  occurs. 
The  author  suggests  that  these  results  are  connected  with  the  presence 
of  “oxozone,”  04,  in  the  mixture.  G.  S. 

The  Catalytic  Change  of  Sulphur  Dioxide  into  Sulphuric 
Acid.  Heinrich  Wieland  ( Ber .,  1912,  45,  685 — 687). — The  observa 
tions  described  in  a  previous  paper  (this  vol.,  ii,  347)  led  the  author  to 
investigate  what  happens  when  moist  sulphur  dioxide  is  passed  over 
palladium  black,  oxygen  being  rigidly  excluded.  A  reaction  takes 
place,  with  considerable  development  of  heat,  and  after  expelling  the 
excess  of  sulphur  dioxide  with  carbon  dioxide  and  extracting  the 
palladium-black  with  water,  considerable  quantities  of  sulphuric  acid 
are  found  in  solution.  This  sulphuric  acid  is  formed  according  to  the 
equations  :  H2S03-*S03  +  H2 ;  S03  +  H20-*H2S04.  The  hydrogen 
which  should  result  according  to  the  first  equation  was  not  detected, 
in  its  place  sulphur  being  deposited.  This  sulphur  is  formed  by  the 
acid  of  palladium  hydride  on  sulphur  dioxide,  according  to  the  equation  : 
S02  +  2H2 — *2H20  +  S,  as  was  shown  by  shaking  a  solution  of 
sulphurous  acid  with  palladium  hydride.  Also,  if  a  black  which  is 
initially  free  from  hydrogen  is  used,  more  sulphuric  acid  and  less 
sulphur  is  formed. 

In  the  contact  process  for  making  sulphuric  acid,  it  is  known  that 
if  the  sulphur  dioxide  and  oxygen  are  quite  dry,  the  platinum  has  no 
catalytic  effect ;  water  must  be  present.  It  is  possible,  therefore,  that 
the  reaction  by  which  sulphur  trioxide  is  formed  is  the  one  given 
above,  and  not  the  usually  accepted  one,  the  hydrogen  formed  in  the 
first  reaction  being  oxidised  to  water  by  the  oxygen  of  the  mixed 
gases.  T,  S.  P. 

Hexabromoselenates  [Selenibromides].  Alexander  Gutbier 
and  W.  Grunewald  ( J. .  pr.  Chem.,  1912,  85,  321 — 330). — See  this  vol., 
i,  241. 


The  Supposed  Complexity  of  Tellurium.  Giovanni  Pellini 
( Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  218 — 225). — The  author  has 
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repeated  the  fractionations  of  Flint  (Abstr.,  1910,  ii,  845)  and 
Browning  and  Flint  (Abstr.,  1909,  ii,  996),  and  his  results  agree  with 
those  of  Harcourt  and  Baker  (Trans.,  1911,  99, 1311)  in  failing  to  show 
any  complexity.  Attempts  to  fractionate  tellurium  electrolytically 
also  gave  negative  results. 

The  tellurium  dioxide  from  200  grams  of  the  metal  was  subjected  to 
an  elaborate  system  of  fractionation  by  Flint’s  method,  and  of  the 
large  number  of  fractions  obtained  those  termed  “  beginning  fraction,” 
“  end  fraction,”  and  “  end  fraction  but  one  ’’  were  analysed  by  two 
methods,  namely,  the  conversion  of  basic  nitrate  into  oxide,  and  the 
conversion  of  tellurium  into  dioxide.  The  “beginning  fraction  ”  was 
found  to  give  Te  =  127‘49  (mean  of  determinations  by  one  method), 
Te  =  127‘55  (mean  of  determinations  by  the  other  method),  and 
these  values  accord  well  with  the  accepted  atomic  weight.  The  “  end  ” 
and  “end  but  one”  fractions  gave  higher  values  (from  1 27*81  to 
129 ’60),  but  on  further  purification  gave  normal  values.  The  high 
results  are  therefore  to  be  ascribed  to  traces  of  impurities  accumulated 
during  the  fractionation. 

In  the  fractionation  the  author  did  not  observe  the  same  ratio 
between  the  quantities  of  hydrolysed  and  non-hydrolysed  tellurous 
anhydride  as  are  given  by  Browning  and  Flint,  for  whereas  they  give 
33*3%  as  unprecipitated,  he  finds  9 ’5°/0,  and  the  divergence  from  Flint’s 
data  is  even  greater.  It  is  necessary  to  establish  a  true  equilibrium 
between  the  precipitate  and  the  solution  by  prolonged  digestion  on  a 
water-bath. 

The  author’s  electrolytic  fractionation  was  effected  with  a  portion  of 
the  above  “beginning  fraction”  dissolved  in  sulphuric  acid  and 
ammonium  hydrogen  tartrate  and  electrolysed  at  50 — 60°  with  a 
rotating  cathode  and  a  current  density  0‘38.  On  each  electrolysis  a 
large  middle  fraction  was  collected  and  again  dissolved  and  electrolysed, 
this  process  being  repeated  ten  times.  11.  Y.  S. 

Tellurium.  II.  Compounds  of  Tellurium  and  Iodine. 
Frans  M.  Jaeger  and  J.  B.  Menke  ( Proc .  K,  Alcad.  Wetensch. 
Amsterdam,  1912,  14,  724 — 729). — The  freezing-  and  melting-point 
curves  of  binary  mixtures  of  tellurium  and  iodine  have  been  examined. 
From  the  thermal  behaviour,  it  appears  that  Tel4  is  the  only  com¬ 
pound  which  separates  from  fused  mixtures.  This  compound  melts  at 
259°,  and  the  molten  substance  appears  to  be  dissociated  to  a  consider¬ 
able  extent.  The  eutectic  on  the  tellurium  side  corresponds  with 
165°  and  about  41%  of  tellurium,  and  this  eutectic  is  nearly  identical 
in  composition  with  the  assumed  compound  Tel2.  On  the  iodine  side, 
the  eutectic  lies  very  close  to  the  iodine  axis,  and  corresponds  with  a 
temperature  of  108°.  Solid  solutions  are  not  formed  to  any  appreci¬ 
able  extent,  and  no  evidence  has  been  obtained  of  the  formation  of  the 
assumed  compound  Tel6.  H.  M.  D. 

Catalytic  Oxidation  of  Ammonia.  I.  D.  Meneghini  ( Gazzetla , 
1912,  42,  i,  126—  134.  Compare  Schmidt  and  Bocker,  Abstr.,  1906, 
ii,  349). — A  mixture  of  ammonia  and  air  passes  unchanged  over  a 
heated  platinum  spiral  below  about  350°.  Above  400 — 450°  the 
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reaction  proceeds  with  greater  vigour,  and  even  a  small  variation  of 
temperature  makes  a  considerable  difference  in  the  consumption  of 
oxygen.  The  action  is  complicated  by  the  circumstance  that  at  a 
certain  temperature  (depending  on  the  pressure  and  velocity  of  the 
gas,  but  lying  above  550°)  dissociation  of  ammonia  into  nitrogen  and 
hydrogen  takes  place.  Similar  results  were  obtained  when  roasted 
pyrites  (ferric  oxide  with  traces  of  copper)  was  used  as  catalyst. 

It.  Y.  S. 


Double  Salts  of  Hydrazine.  Adolfo  Ferratini  (Gazzetta,  1912, 
42,  i,  138 — 178.  Compare  Ranfaldi,  Abstr.,  1906,  ii,  664  ;  Franzen 
and  Lucking,  Abstr.,  1911,  ii,  285). — The  salt 
3HgS04,(N2H5)2S04,2N2H4 

is  a  white  powder  obtained  by  treating  with  yellow  mercuric  oxide  a 
solution  of  hydrazine  sulphate  containing  excess  of  sulphuric  acid. 

Cuprous  chloride  and  hydrazine  hydrochloride  yield  the  unstable 
salts  3CuC1,N2H5C1  (which  forms  thin,  hexagonal,  colourless  tablets, 
m.  p.  170 — 172°)  and  CuCI,M2H5C1  (which  crystallises  in  stellar 
aggregates  of  colourless  tablets,  m.  p.  129 — 130°).  From  the  solution 
subsequently  the  two  cupric  salts  investigated  by  Ranfaldi  can  be 
isolated ;  the  second  of  these  has  the  formula  CuC12,N2H5C1,£H20. 
The  salt  3CuBr,2N2H5Cl  forms  rectangular,  iridescent  tablets,  in.  p. 
130 — 132°  (forming  a  pasty  liquid).  Cuprous  bromide  and  hydrazine 
hydrochloride  also  yield  a  compound,  m.  p.  145 — 147°  (forming  a  pasty 
liquid),  the  composition  of  which  corresponds  with  the  formula 
3CuBr,N2H5Cl,N2H5Br.  This  substance,  by  the  action  of  hydrobromic 
acid,  gives  the  salt  3CuBr,2N2H5Br,  which  crystallises  in  thin, 
lustrous  laminae,  which  soften  at  160°,  melt  to  a  pasty  liquid  at 
165 — 166°,  and  explode  at  a  slightly  higher  temperature.  The  salt 
2CuCN,N2H5*CN,  m.  p.  172 — 173°  (decomp.),  is  obtained  by  adding 
a  sufficient  quantity  of  an  aqueous  solution  of  hydrazine  hydrochloride 
to  a  solution  of  cuprous  cyanide  in  potassium  cyanide. 

When  mercuric  cyanide  is  added  to  a  warm  aqueous-alcoholic 
solution  of  hydrazine  hydrochloride,  the  salt  Hg(CN)2,N2H5Cl  is 
obtained  ;  it  has  m.  p.  174 — 175°  (decomp.). 

Solutions  of  hydrazine  thiosulphate,  (N2H4)2H2S.203,  are  obtained  by 
adding  barium  thiosulphate  to  a  solution  of  hydrazine  sulphate  until 
the  filtered  liquid  gives  no  further  precipitate  with  barium  chloride. 
When  freshly  prepared  silver  chloride  is  shaken  with  a  solution 
of  hydrazine  thiosulphate,  the  salt  Ag2S203,(N2H4)2H2S203  is 
obtained;  it  forms  lustrous,  rectangular  crystals,  m.  p.  128 — 129° 
(becoming  slightly  brown  at  100°).  Lead  chloride  and  hydrazine 
thiosulphate  yield  the  salt  PbS203,(N2H4)2H2S203,H20 ;  the  product 
crystallises  in  thin,  rectangular  tablets,  m.  p.  122 — 123°  (becoming 
brown  at  100°).  Cuprous  chloride  and  hydrazine  thiosulphate  yield 
the  salt  Cu2S203,(N2H4)2H2S203,^H20,  but  since  the  substance  does 
not  melt  when  heated  to  250°  this  formula  is  perhaps  doubtful. 

When  an  alcoholic  solution  of  antimony  trichloride  is  boiled  with  an 
excess  of  hydrazine  hydrochloride,  the  salt  SbCl3,3N2H5Cl  is  obtained  ; 
it  forms  a  mass  of  silky  needles.  Bismuth  trichloride  yields  the  salt 
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BiCl3,3N2H5Cl,  which  decomposes  above  100°,  melting  at  about  220° 
(decomp.).  Arsenic  trichloride  also  yields  a  double  salt,  but  it  could 
not  be  isolated  in  a  pure  state. 

Cobalt  chloride  and  hydrazine  hydrochloride  form  the  double  salts 
CoC12,2N2H5C1,2|H20  (wine-red  crystals  which  become  pale  violet 
at  120°  and  have  m.  p.  213 — 215°  decomp.)  and 
2CoC12,4N2H6C1,NsH4 

(tufts  of  dark  violet  needles,  m.  p.  221 — 223°  decomp.).  Cobalt 
bromide  and  hydrazine  hydrobromide  yield  a  dark  blue  salt,  which  was 
obtained  in  fractions  of  different  m.  p.,  but  of  the  approximate  com¬ 
position  2CoBr2,4N2H5Br,N2H4.  Nickel  chloride  and  hydrazine  hydro¬ 
chloride  yield  the  salts  2NiCl2,4N2H5Cl,N2H4  and 
NiCl2,2N2H5Cl,2|H20. 

Nickel  bromide  and  hydrazine  hydrobromide  give  (1) 
NiBr2,2N2H5Br,4H20 

(compare  Franzen  and  Lucking,  loc.  cit.) ;  (2)  2NiBr2,4N2H5Br,N2H4. 
In  all  these  preparations  with  cobalt  and  nickel  compounds  the 
hydrazinates  described  by  Franzen  and  Meyer  (Abstr.,  1909,  ii,  40) 
were  also  obtained. 

Ferric  chloride  and  hydrazine  hydrochloride  produce  the  salt 
FeCl2,3N2H5Cl.  From  manganous  chloride  and  hydrazine  hydro¬ 
chloride  the  salt  MnCl2,3N2H5Cl  was  obtained,  m.  p.  238 — 242°. 

The  double  salt  HgI2,2N2H5I,H20  crystallises  in  slightly  yellow, 
prismatic  tablets,  m.  p.  92 — 93°.  The  salt  HgBr2,2N2H5Br,H20 
crystallises  in  colourless  prisms,  m.  p.  72 — 74°,  and  in  its  preparation 
the  anhydrous  salt  HgBr2,2N2H5Br  is  obtained. 

Zinc  iodide  and  hydrazine  hydriodide  yield  products  of  compositions 
varying  from  ZnI2,2N2H5I  to  ZnI2,2N2H5I,H20.  The  salt 
ZnBr2,2N2H5Br,H20 

crystallises  in  rhomboidal  tablets,  m.  p.  66 — 68°. 

The  compound  CdI2,2N2H5I  crystallises  in  prisms,  which  soften  at 
140°  and  melt  at  158 — 159°  (decomp.).  Cadmium  bromide  and 
hydrazine  hydrobromide  yield  two  products,  of  which  one  has  m.  p. 
169 — 170°  and  the  probable  composition  CdBr2,3N2H5Br. 

K.  Y.  S. 


Nitrogen  Hexa-oxide,  N03.  Fritz  Raschig  ( Verh .  Ges.  deut. 
Naturforsch.  Aerzte,  1912,  ii,  [i],  199 — 201). — When  dry  nitric  oxide 
is  passed  into  liquid  oxygen,  green  flocks  separate,  and  ultimately  the 
mass  forms  a  thick,  green  paste.  The  excess  of  oxygen  is  then  allowed 
to  evaporate,  and  the  mass  pressed  together  with  a  glass  pestle. 
Decomposition  begins  shortly  above  the  boiling  point  of  oxygen,  but 
by  allowing  all  the  excess  of  oxygen  to  escape  and  then  dissolving 
the  residue  in  sulphuric  acid  and  analysing  in  the  usual  way,  the 
composition  may  be  determined.  A  little  less  than  three  atoms  of 
oxygen  are  found  for  each  atom  of  nitrogen,  giving  the  formula  N03. 
The  products  of  decomposition  are  oxygen  and  N203.  The  result  is 
held  to  confirm  the  author’s  view  (Abstr.,  1907,  ii,  455),  that  the 
product  of  the  action  of  air  or  oxygen  on  nitric  oxide  is  not  N02,  but 
a  mixture  of  oxides  varying  from  N204  to  N207.  C.  H.  D. 


INORGANIC  CHEMISTRY. 


ii.  347 


Revision  of  the  Atomic  Weight  of  Phosphorus.  II. 
Analysis  of  Phosphorus  Tribromide.  Gregory  P.  Baxter, 
Charles  James  Moore,  and  Arthur  Clarence  Boylston  ( J .  Amer. 
Chem.  Soc.,  1912,  34,  259 — 274#). — By  the  analysis  of  silver  phosphate, 
Baxter  and  Jones  (Abstr.,  1910,  ii,  288)  have  found  the  atomic 
weight  of  phosphorus  to  be  31*04  (Ag  =  107*88),  whereas  Ter  Gazarian 
(Abstr.,  1909,  ii,  568;  1911,  ii,  201),  from  determinations  of  the 
density  of  hydrogen  phosphide,  obtained  the  value  30*91.  In  view  of 
the  divergence  of  these  results,  the  atomic  weight  has  now  been 
re-determined  by  the  analysis  of  phosphorus  tribromide. 

Phosphorus  tribromide  was  prepared  by  the  action  of  pure  dry 
bromine  on  pure  dry  phosphorus  in  a  vacuum.  The  product  was 
fractionally  distilled  in  a  vacuum,  and  when  the  excess  of  bromine 
had  been  eliminated,  several  fractions  were  collected  for  analysis. 
The  method  is  fully  described. 

In  order  to  estimate  the  bromine,  the  compound  was  decomposed 
with  water  and,  after  the  phosphorous  acid  had  been  oxidised  with 
hydrogen  peroxide,  the  bromine  was  precipitated  in  the  usual  way  as 
silver  bromide.  Three  different  series  of  samples  of  phosphorus 
tribromide  were  prepared,  and  the  bromine  in  each  case  was  estimated 

(1)  by  finding  the  amount  of  silver  required  to  combine  with  it,  and 

(2)  by  weighing  the  silver  bromide  formed.  The  values  of  the  atomic 

weight  of  phosphorus  obtained  from  the  average  of  thirty-six  analyses 
were  31*027  (Ag=  107*88)  and  31*024  (Ag  =  107*87),  which  agree 
closely  with  those  found  by  Baxter  and  Jones  ( loc .  cit.),  E.  G. 

Combustion  of  Carbon  Monoxide.  Heinrich  Wieland  ( Ber ., 
1912,  45,  679 — 685). — The  author  finds  that  carbon  monoxide  is 
oxidised  to  carbon  dioxide  by  palladium-black  in  the  presence  of 
water,  the  reaction  taking  place  readily  in  the  cold  and  in  the  absence 
of  oxygen,  according  to  the  scheme  :  CO  +  H20  — ^  C02  +  H2.  The 
first  product  of  the  reaction  is  really  formic  acid,  which  then  breaks 
down  into  carbon  dioxide  and  hydrogen,  the  hydrogen  being  retained 
by  the  palladium.  The  formic  acid  was  isolated  as  barium  formate 
and  identified  by  its  reactions. 

It  was  also  shown  that  formic  acid  is  an  intermediate  product  in 
the  hot  combustion  of  carbon  monoxide.  A  flame  of  carbon  monoxide 
was  allowed  to  play  upon  ice ;  formic  acid  was  identified  in  the 
water  formed  by  the  melting  of  the  ice.  The  combustion  of  the 
hydrogen  produced  by  the  breaking  down  of  the  formic  acid  furnishes 
the  water  necessary  for  the  combustion  of  the  carbon  monoxide  to 
proceed,  and  at  the  same  time  prevents  the  reversible  reaction  taking 
place. 

These  experiments  are  in  agreement  with  Armstrong’s  views,  and 
indicate  that  Traube’s  theory,  according  to  which  hydrogen  peroxide 
plays  an  important  part  in  combustion,  is  incorrect.  Hydrogen 
peroxide  occurs  only  as  a  subsidiary  product  formed  in  the  first 
stage  of  the  combustion  of  the  hydrogen  produced  from  the  formic 
acid. 

It  is  well  known  that  the  finely  divided  platinum  metals  catalyse 
*  and  Zeitsch.  anorg,  Chem.,  1912,  74.  365 — 383. 
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the  fission  of  formic  acid  into  carbon  dioxide  and  hydrogen.  In  the 
case  of  palladium-black  the  catalytic  action  is  so  strong  that  it  exceeds 
its  hydrogen  absorbing  capacity,  and  hydrogen  is  evolved.  Ignition 
of  the  palladium-black  destroys  its  catalytic  power,  and  this  may 
account  for  the  erroneous  statement  of  Siiint  Claire-Deville  and  Debray 
that  platinum- black  has  no  catalytic  effect ;  it  is  possible  that  they 
had  ignited  the  black. 

The  reverse  action,  the  formation  of  formic  acid  from  carbon  dioxide 
and  hydrogen,  is  found  to  take  place  to  a  very  slight  extent  under  the 
catalytic  influence  of  either  a  colloidal  palladium  solution  or  of 
palladium-black.  T.  S.  P. 

The  Equilibrium  Diagram  of  Alloys  of  Potassium  and 
Sodium.  G.  L.  C.  M.  van  Rossen  Hoogendyk  van  Bleiswyk 
( Zeitsch .  anorg.  Chem.,  1912,  74,  152 — 156). — The  thermal  analysis 
of  alloys  of  potassium  and  sodium  gives  results  in  general  agreement 
with  those  obtained  by  Kurnakoff  and  Puschin  (Abstr.,  1902,  ii, 
136).  The  purified  metals  are  melted  in  Jena  glass  tubes  under 
purified  petroleum.  Only  one  compound  is  formed,  Na2K,  which 
decomposes  at  +  6-9°  into  sodium  and  liquid.  The  eutectic  point  is 
at  -12-60°  and  66-6  atomic  %  of  potassium.  The  formation  of  the 
compound  from  sodium  and  liquid  is  only  complete  after  many  days  at 
0°.  Solid  solutions  are  not  formed  at  any  part  of  the  system. 

C.  H.  D. 

The  Solubility  of  Sodium  Dihydrogen  Phosphate  and  the 
Transition  Points  of  the  Hydrates.  Akika  Imadsu  (Mem.  Roll. 
Sci.  Eng.  Kyoto,  1912,  3,  257 — 263). — The  solubility  of  sodium 
dihydrogen  phosphate  in  water  between  0°  and  99°  has  been  determined, 
and  the  existence  of  the  anhydrous  salt,  monohydrate,  dihydrate,  and 
tetrahydrate  has  been  confirmed.  Dimorphism  in  the  monohydrate 
was  not  noticed. 

The  transition  points  of  the  anhydrous  salt  and  monohydrate,  and  of 
the  monohydrate  and  dihydrate,  have  been  estimated  respectively  to  be 
57-4°  and  40-8°.  H.  W. 

The  Lithium  Amalgam  Richest  in  Mercury.  George 
McPhail  Smith  (Zeitsch.  anorg.  Chem.,  1912,74,172 — 173). — It  has 
been  shown  by  Schukoffsky  (Abstr.,  1911,  ii,  882)  that  lithium  does 
not  form  a  compound  richer  in  mercury  than  LiHgg.  This  has  also 
been  shown  by  chemical  means  by  Smith  and  Bennett  (Abstr.,  1910, 
ii,  500).  C.  H.  D. 

Solubility  in  Water  of  Nearly  Insoluble  Salts,  Especially 
Silver  Chloride.  O.  van  Rossem  (Chem.  Weekblad ,  1912,  9, 
203 — 209). — The  mean  values  found  by  Ostwald’s  E.M.F.  method  for 
the  solubility  of  silver  chloride  in  water  are  :  at  18°  D019  x  10-5,  and 
at  25°  P429  x  10“ 5  gram-equivalents  AgOl  per  litre.  A.  J.  W. 

Preparation  and  Properties  of  an  Oxybromide  of  Silver. 
Alphonse  Seyewetz  (Compt.  rend.,  1912,  154,  355 — 357). — Finely 
divided  silver,  prepared  by  reducing  silver  nitrate  with  formaldehyde, 
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is  treated  with  a  saturated  solution  of  js-benzoquinone  containing  2'5%of 
potassium  bromide.  When  the  odour  of  p-benzoquinone  has  disappeared, 
the  liquid  is  decanted  and  replaced  by  a  fresh  quantity  of  the  solution, 
the  process  being  repeated  until  the  quinone  is  no  longer  reduced. 
The  product  is  washed  and  purified  from  silver  by  two  crystallisations 
from  boiling  aqueous  ammonia,  from  which  it  separates  in  colourless, 
shining  lamellae,  having  the  composit  ion  of  silver  oxybromide,  Ag7OBr7. 
The  substance  becomes  brown  on  exposure  to  light  ;  it  is  less  soluble  in 
ammonia  than  silver  bromide.  Silver  oxyiodide  is  obtained  by  treating 
the  oxybromide  with  potassium  iodide.  W.  O.  W. 

Preparation  of  Alkaline  Earth  Metals  by  the  Electrolysis 
of  Fused  Salts.  Max  Trautz  ( Verh .  Ges.  deut.  Naturforsch.  Aerzte, 
1912,  ii,  [1],  196 — 199). — Strontium  is  best  obtained  by  electrolysing 
a  mixture  of  strontium  chloride  (2  mols.)  and  potassium  chloride 
(1  mol.)  at  bright  redness.  The  crucible  tapers  sharply  downwards, 
and  a  pointed  iron  cathode,  cooled  externally  by  water,  passes  through 
it.  A  thick  carbon  cylinder  is  used  as  anode.  Using  30  amperes  and 
10  volts,  a  current  efficiency  of  29 — 48%  is  obtained,  and  masses  of 
strontium  up  to  90  grams  may  be  prepared.  The  product  contains,  on 
the  average,  97"3%  strontium,  0‘3%  chlorine,  and  0’84%  potassium,  and 
has  D  2-50. 

Only  small  masses  of  barium  can  be  prepared  by  the  same  method. 

C.  H.  D. 

Hydration  of  Calcium  Oxide.  S.  Chumanoff  (J.  Russ.  Rhys. 
Chem.  Soc.,  1912,  44,  201 — 204). — Definite  weights  of  pure  lime  were 
left  for  three  days  in  contact  with  different  proportions  of  boiled  water 
in  vessels  which  were  free  from  carbon  dioxide  and  were  frequently 
shaken.  The  solid  phases  were  subsequently  separated  by  filtration 
and  dried  at  112 — 115°  until  of  constant  weight,  carbon  dioxide  being 
excluded  during  these  operations.  The  proportion  of  water  remaining 
in  each  of  these  phases  after  drying  was  then  determined  by  ignition. 
In  the  following  table  p  shows  the  number  of  parts  of  water  originally 
taken  per  1  part  of  lime,  and  n  the  number  of  mols.  of  water  per  mol. 
of  lime  in  the  dried  solid  phase  : 


p .  17-962  35-917  179’65  353T7  718‘67 

n .  1-0725  1  0996  1T592  1‘1866  1-5563 


T.  H.  P. 

The  Constitution  of  Tetracalcium  Phosphate  and  its 
Reduction  by  Iron.  Eugen  Steinweg  ( Metallurgie ,  1912,  9, 
28 — 40). — The  phosphorus  in  basic  slag  is  present  as  tetracalcium 
phosphate,  4Ca0,P205.  Less  basic  phosphates  are  reduced  by  molten 
iron,  forming  iron  phosphide,  Pe3P. 

It  has  not  been  found  possible  to  fuse  tetracalcium  phosphate,  on 
account  of  its  action  on  all  crucibles  at  a  high  temperature. 

Silica,  alumina  or  ferric  oxide  removes  a  part  of  the  lime,  and  the 
remaining  tricalcium  phosphate  is  reduced  by  carbon.  In  the  absence 
of  these  acid  oxides,  tetracalcium  phosphate  is  not  reduced  by  iron 
containing  carbon.  C.  H.  D. 
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Double  Carbonates  of  Calcium.  Maurice  Barre  ( Compt .  rend., 
1912,  154,  431.  Compare  this  vol.,  ii,  254). — The  salt 
CaCOg,  N  a2C03, 2  H20 

described  in  the  previous  communication  has  also  been  studied  by 
de  Schulten  (Abstr.,  1897,  ii,  146).  W.  O.  W. 

Thermal  Analysis  of  Binary  Mixtures  of  Chlorides  of 
Bivalent  Elements.  Carlo  Sandonnini  (Atti  B.  Accad.  Lincei, 
1912,  [v],  21,  i,  208 — 213.  Compare  Sandonnini  and  Scarpa,  Abstr., 
1911,  ii,  984). — This  paper  deals  with  the  systems  BaCl2-MnCl2, 
CdCl2-PbCl2,  CdJ2-HgI2,  and  HgBr2-PbBr2. 

Barium  chloride  and  manganous  chloride  probably  form  a  com¬ 
pound  which  contains  30 — 40  mol.  %  of  manganous  chloride ;  it 
is  revealed  by  a  pause  which  varies  from  533°  to  544°.  The  eutectic 
mixture  corresponds  with  about  64  mol.  %  of  manganous  chloride 
and  503°. 

In  regard  to  the  system  CdCi2-PbCl2,  the  author  obtains  the  same 
results  as  Herrmann  (Abstr.,  1911,  ii,  801). 

The  m.  p.  of  cadmium  iodide  is  380°  (Carnelley,  Trans.,  1878,  gave 
404°;  Ruff  and  Plato,  Abstr.,  1903,  ii,  588,  gave  350°).  For  mercuric 
iodide  the  author  finds  m.  p.  253°,  and  transformation  point  128°; 
these  differ  slightly  from  the  results  of  previous  observers.  The  two 
substances  form  mixed  crystals  in  all  proportions. 

Mercuric  bromide  and  lead  bromide  form  a  eutectic  which  lies 
at  232°  (5  mol.  %  of  lead  bromide).  R.  V.  S. 

Action  of  Magnesium  on  the  Water  of  Crystallisation  of 
Crystallohydrates  :  Activation  of  the  Magnesium  by  Salts. 
Jakov  I.  Michailenko  and  P.  G.  Mushinsky  ( J .  Buss.  Phys.  Chem. 
Soc.,  1912,  44,  181 — 201). — Powdered  magnesium  reacts  with  the 
water  of  crystallisation  of  crystalline  salts  with  evolution  of  hydrogen, 
and  the  authors  have  studied  the  temperatures  at  which  this  reaction 
takes  place  and  the  proportion  of  the  total  water  decomposed  in  a 
number  of  cases.  The  halogen  salts  are  most  active  in  this  respect, 
and  of  these,  stannous  chloride  (  +  2H20)  and  ferric  chloride  ( +  6H20) 
show  the  greatest  activity,  the  reaction  occurring  immediately  on 
mixing  with  the  magnesium. 

The  action  is  intensified  by  the  addition  of  one  of  a  number  of  salts, 
such  as  zinc,  mercury,  aluminium,  etc.,  chlorides,  which  function  as 
activators. 

Hydroxides,  such  as  those  of  calcium,  lead,  and  aluminium,  which 
contain  no  water  of  crystallisation,  do  not  react  with  magnesium  even 
when  heated  to  200°.  With  sodium  hydroxide,  the  reaction  is  slight, 
and  the  evolution  of  hydrogen  small  in  amount,  but  with  potassium 
hydroxide  extremely  energetic  action  occurs.  Crystalline  barium 
hydroxide  and  peroxide,  which  contain  water  of  crystallisation,  react 
with  magnesium.  Anhydrous  acids  and  acid  salts,  such  as  boric, 
antimonic,  phosphoric  and  cinnamic  acids,  potassium  and  sodium 
hydrogen  sulphates,  and  sodium  hydrogen  carbonate,  do  not  react 
with  magnesium,  ammonium  hydrogen  fluoride  being,  however,  an 
exception  to  this  rule.  Acids  and  acid  salts  crystallising  with 
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water  of  crystallisation,  such  as  H3As04  +  |H20,  H2C204  +  2H20, 
C6H2(0H)3-C02H  +  H20,  C3H4(0H)(C02H)3  +  H20,  all  react  with 
magnesium  to  approximately  the  same  extent  as  other  crystallo- 
hydrates.  T.  H.  P. 

The  Solubility  of  Zinc  Hydroxide  in  Alkalis.  Oskar  Klein 
( Zeitsch .  anorg.  Chem.,  1912,  74, 157 — 169). — It  has  been  maintained  by 
Hantzseh  (Abstr.,  1902,  ii,  395)  on  the  ground  of  conductivity  measure¬ 
ments  that  zinc  hydroxide  in  alkaline  solutions  is  mainly  present  in 
the  colloidal  form,  and  not  as  zinc  oxide.  It  is,  however,  known  that 
the  solubility  is  proportional  to  the  quantity  of  alkali  present.  The 
separation  of  zinc  hydroxide  on  boiling  may  be  explained,  as  has  been 
done  by  Ostwald  for  glucinum  hydroxide,  by  the  assumption  of  a  less 
soluble  and  more  stable  form  of  the  hydroxide. 

If  a  solution  of  zinc  sulphate  is  allowed  to  drop  into  one  of  potassium 
hydroxide  until  the  white  precipitate  just  fails  to  redissolve,  the 
solution  is  saturated  with  respect  to  the  modification  A.  In  time  this 
solution  deposits  a  modification  B,  which  often  forms  regular  crystals. 
If  collected  and  dried,  B  passes  into  a  still  less  soluble  monification  C. 
The  solubility  of  all  three  modification  in  solutions  of  different 
concentrations  has  been  determined.  A  has  the  composition 
H2Zn203,  B  and  C  have  the  composition  Zn(OH)2.  There  is  no 
evidence  for  the  presence  of  colloidal  zinc  hydroxide  in  the  solutions. 

An  application  of  the  law  of  mass  action,  assuming  that  the 
hydroxides  yield  hydrogen  ions  on  dissociation,  gives  the  value  for  A  : 
[H’]2.[Zn203"]  =  =  0’68  x  10~29,  the  corresponding  values  for  B  and 

C  being  k2  =  071  x  10~29  and  k3  =  0'27  x  KT29.  C.  H.  D. 

Copper  Amalgam.  Antoine  Guntz  and  de  Grieft  ( Compt .  rend. 
1912,  154,  357 — 358). — The  composition  of  amalgams  obtained  by 
electrolysing  copper  sulphate  solutions  with  a  mercury  cathode  at  the 
ordinary  temperature  vary  with  the  pressure  subsequently  employed  to 
free  them  from  mercury.  Comparison  of  such  amalgams  with  those 
made  by  heating  the  two  metals  together  shows  that  in  the  former 
case  an  amalgam  having  the  composition  CuHg  is  formed,  but  remains 
dissolved  in  mercury,  whilst  in  the  latter  instance  no  combination 
occurs  at  135°,  the  product  on  cooling  consisting  of  a  solution  of  copper 
in  mercury,  from  which  pure  copper  may  be  separated  by  pressure. 
Such  a  solution  is  unstable,  and  passes  in  three  days  into  a  stable 
solution  of  the  compound,  OuHg.  W.  O.  W. 

The  Fusion  of  Cuprous  Oxide  with  Silica.  C.  Nicolescu  Otin 
( Metallurgies  1912,  9,  92 — 99). — It  has  not  been  found  practicable 
to  make  a  thermal  analysis  of  the  binary  system  cuprous  oxide- 
silica,  on  account  of  oxidation  to  cupric  oxide,  and  a  ternary  system  is 
thus  formed.  Basic  mixtures  contain  crystals  of  cuprous  oxide, 
together  with  a  eutectic.  The  thermal  results,  together  with  the 
determinations  of  density,  indicate  that  several  silicates  are  formed, 
the  composition  of  which  is  uncertain.  C.  H.  D. 

Action  of  Alkali  Sulphites  on  Copper  Salts.  Henri  Baubigny 
{Compt.  rend .,  1912,  154,  434 — 437). — On  heating  copper  sulphate 
solution  with  excess  of  an  alkali  sulphite  so  that  the  precipitate  first 
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formed  redissolves,  and  then  heating  the  resulting  colourless  solution 
on  the  water-bath,  a  red  precipitate  is  formed,  and  the  filtrate  is  found 
to  contain  an  alkali  dithionate.  The  latter  arises  through  a  reaction 
of  the  type  represented  by  the  equation  : 

2CuS04  +  4Na2S08  -  2Na2S04  +  Cu2S03,Na2S03  +  Na2S206. 

The  composition  of  the  red  precipitate  is  difficult  to  determine  owing  to 
the  ease  with  which  it  loses  sulphur  dioxide,  but  it  undoubtedly 
contains  cuprous  sulphite,  and  is  apparently  a  decomposition  product 
of  the  double  alkali  cuprous  sulphite  first  formed.  W.  0.  W. 

Compounds  of  Neodymium.  Paul  Joye  and  Charles  Garnier 
{Compt.  rend. ,  1912,  154,  510 — 511). — Neodymium  hydroxide, 

Nd(OH)3,  is  known  to  show  a  different  absorption  spectrum  by 
reflection  from  that  given  by  the  oxide. 

The  existence  of  two  new  hydrated  oxides  has  now  been  recognised 
by  heating  the  hydroxide  between  300°  and  700°,  and  examining  the 
spectra.  The  first,  formed  at  310 — 325°,  is  a  greyish-brown  substance 
having  the  composition  2Nd203,3H20  ;  its  spectrum  is  characterised 
by  broad,  diffuse  bands  showing  more  than  one  maximum  of 
absorption. 

At  525°,  the  second  hydrate,  2Nd203,2H20,  is  slowly  formed  as  a 
grey  compound.  The  spectrum  has  been  studied  by  Waegner,  who 
attributed  it  to  a  higher  oxide,  Nd407.  W.  O.  W. 

The  Annealing  of  Aluminium  Bronzes.  A.  Portevin  and 
G.  Arnou  {Compt.  rend.,  1912,  154,  511 — 514). — The  effect  of 
annealing  industrial,  tempered  aluminium  bronzes  at  different  tempera¬ 
tures  on  the  structure  and  mechanical  properties  of  the  alloy  has 
been  studied.  With  bronzes  containing  89 — 90%  of  copper,  annealing 
at  400°  increases  the  hardness  and  diminishes  the  elongation;  above 
500°  the  hardness  and  elastic  limit  diminishes,  whilst  the  elongation 
continues  to  increase.  The  tempered  bronzes  contain  an  eutectic 
which  disappears  above  the  transition  point,  its  place  being  taken  by 
a  constituent  crystallising  in  needles,  recalling  by  their  appearance 
the  martensitic  structure  of  steel.  The  higher  the  temperature  and 
the  longer  the  duration  of  annealing,  the  more  complete  is  the 
transformation.  In  this  respect  aluminium  bronzes  resemble  steel 
and  copper-tin  alloys. 

The  paper  is  illustrated  with  two  microphotographs.  W.  O.  W. 

Italian  Pozzuolanas.  A  Sicilian  Pozzuolana.  Eugenio 
Manzella  {Gazzetta,  1911,  41,  ii,  730 — 747). — The  paper  records  the 
results  of  the  physical  and  chemical  determinations  of  a  pozzuolana 
from  the  neighbourhood  of  Catania.  The  pozzuolana  in  question  has 
the  following  composition  : 

Loss  on 

heating.  Si02.  A1203.  Fe203.  CaO.  MgO.  Na20.  K20.  S03.  Total. 

0-90  45-81  21-94  979  775  1-90  3'81  2'09  0'28  9970 

The  hydraulic  value  of  the  material  was  also  compared  with  that  of 
other  pozzuolanas  by  the  method  previously  described  (Abstr.,  1906, 
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ii,  493),  which  is  to  be  preferred  to  Gallo’s  modification  (Abstr.,  1908, 
ii,  844).  Attention  is  drawn  to  the  great  influence  of  temperature  on 
the  results  obtained  in  this  measurement.  The  resistance  of  mortar 
made  from  the  substance  to  tension  and  compression  was  also 
determined.  Experiments  on  the  hydraulic  value  of  the  pozzuolana 
were  also  made  by  the  electrical  method  of  Giorgis  and  Gallo  (Abstr., 
1906,  ii,  447).  R.  V.  S. 

The  System  Iron-Carbon.  Otto  Ruff  ( Zeitsch .  Elektrochem., 
1912,  18,  158.  Compare  Smits,  this  vol.,  ii,  165). — A  claim  for 
priority.  G.  S. 

The  System  Iron-Carbon.  William  C.  McC.  Lewis  ( Zeitsch . 
Elektrochem.,  1912,  18,  158 — 159). — Smits  (this  vol.,  ii,  165)  has 
suggested  that  in  the  homogeneous  liquid  phase  of  the  iron-carbon 
system,  iron,  carbon  and  iron  carbide  are  in  equilibrium  according  to 
the  equation  3Fe  +  C  ZH  Fe3C.  Support  is  lent  to  this  assumption  by  a 
calculation  of  the  molecular  weight  of  dissolved  carbon  according  to 
the  known  cryoscopic  formula  dT  =  RT<l(xx-  x2)jLM.,  where  xx  and  x2 
are  the  concentrations  of  carbon  in  the  solid  and  liquid  phases.  For 
the  purposes  of  the  calculation,  the  latent  heat,  L,  of  the  solvent  is 
required,  but  is  not  known  with  certainty.  Taking  L  as  30  calories,  the 
molecular  weight  of  dissolved  carbon  is  about  12,  so  that  30  calories  is 
probably  about  the  true  value  for  L.  The  value  of  1 2  obtained  for  the 
atomic  weight  of  carbon  is  in  accord  with  the  view  that  it  is  present 
mainly  as  a  compound  FenC,  probably  Fe3C.  G.  S. 

Complex  Ferric  Compounds.  Ferric  Fluoride.  Albert 
Recoura  ( Compt .  rend.,  1912,  154,  655 — 657.  Compare  this  vol.,  ii, 
165). — The  constitution  of  ferric  fluoride,  Fe2F6,6H20,  should  probably 
be  represented  as  FeF4(0H)2(HF)2,4H20  for  the  following  reasons. 
Only  one-third  of  the  fluorine  enters  into  double  decomposition  when 
an  aqueous  solution  is  treated  with  barium  chloride,  although  in 
practice  the  phenomenon  is  complicated  by  precipitation  of  the  salt 
Fe2F6,3BaF2.  When  the  solid  is  boiled  with  alcohol,  one-third  of  the 
fluorine  is  rapidly  eliminated  as  hydrogen  fluoride,  the  remainder 
being  lost  extremely  slowly.  At  95°  the  salt  loses  water  rapidly  and 
proportionally  to  the  loss  of  fluorine,  until  one-third  of  the  latter  has 
been  eliminated,  when  no  more  water  is  lost.  On  prolonged  heating, 
decomposition  slowly  occurs  with  change  in  colour,  probably  in 
accordance  with  the  equation:  Fe2F4(OH)2(HF)2  =  Fe2OF4  +  Ho0  + 
2HF.  "  W.  O.  W. 

Colloidal  Ferric  Oxide.  G.  D.  Kratz  ( J .  Physical  Chem.,  1912> 
16,  126 — 130). — The  author  has  investigated  Wright’s  method  of 
preparing  colloidal  ferric  oxide  solutions  (Trans.,  1883,  43,  156). 
When  10%  ferric  chloride  solution  is  poured  into  a  large  excess  of 
concentrated  ammonia,  the  colloidal  ferric  oxide  produced  is  coagulated 
by  the  ammonium  chloride.  On  evaporating  to  dryness  and  washing 
with  water,  the  ammonium  chloride  is  first  washed  out,  and  then  the 
ferric  oxide  deflocculates  and  passes  through  the  filter  paper  as  a 
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dark  or  bright  red  colloidal  solution.  If  the  original  precipitate  is 
left  for  some  time  in  contact  with  its  ammoniacal  mother  liquor, 
spontaneous  changes  occur,  so  that  after  evaporation  it  is  found  to  be 
insoluble. 

Wright’s  method  does  not  give  concentrated  solutions  of  the  colloid, 
but  it  avoids  the  necessity  of  washing  and  dialysing  a  gelatinous 
precipitate.  It.  J.  C. 

The  Mineral  Sulphides  of  Iron.  Eugene  T.  Allen,  J.  L. 
Crenshaw,  and  John  Johnston  ;  with  Crystallographic  Study  by 
Esper  S.  Larsen  (Amer.  J.  Sci.,  1912,  [iv],  33,  169 — 236). — Some  of 
the  main  facts  arrived  at  in  the  long  series  of  experiments  here 
recorded  in  detail  have  already  been  given  in  a  preliminary  paper 
(Abstr.,  1911,  ii,  1093);  additional  conclusions  are  now  stated 
respecting  pyrrhotite.  The  change  from  iron-pyrites  to  pyrrhotite  is 
a  reversible  one,  FeSg  7-*  FeSfSk  +  (1  -  as)S,  on  either  side  of  the 
temperature  565°.  The  composition  of  pyrrhotite  depends,  not  only 
on  the  temperature,  but  also  on  the  pressure  of  the  sulphur  vapour  in 
which  it  is  heated.  The  variation  in  composition  is  explained  by  the 
solid  solution  of  sulphur  in  ferrous  sulphide,  and  the  sp.  gr.  varies  con¬ 
tinuously  with  the  composition  (D  4‘755  with  0'41%  dissolved  sulphur 
to  D  4'520  with  6  04%).  The  maximum  amount  of  dissolved  sulphur 
(6-04%)  was  obtained  at  a  temperature  of  600°,  and  extrapolation  on 
the  curve  gives  the  saturated  solution  with  6 ’5%  sulphur  at  565°. 
The  melting  point  of  pure  ferrous  sulphide  in  a  vacuum  is  1 170°  ±  5°  ; 
in  an  atmosphere  of  hydrogen  sulphide,  sulphur  is  absorbed  and  the 
m.  p.  is  raised.  Troilite  is  merely  the  end  member  of  the  pyrrhotite 
series  ;  it  contains  no  dissolved  sulphur,  having  been  formed  in 
contact  with  free  iron  in  meteorites.  Crystals  of  pyrrhotite, 
03 — l'O  mm.  in  length,  were  formed  at  various  temperatures  between 
80°  and  225°  by  the  action  of  hydrogen  sulphide  on  slightly  acid 
solutions  of  a  ferrous  salt  containing  some  ferric  iron.  The  crystals 
of  a-pyrrhotite  formed  at  the  higher  temperatures  appear  to  be 
orthorhombic  with  a  :  b  :  c  =  05793  : 1  :  09267  to  0'5793  : 1  :  09927. 
Those  of  /3-pyrrhotite  formed  at  the  lower  temperatures  are  hexagonal 
with  the  c  axis  ranging  from  08632  to  0-8742.  L.  J.  S. 

The  Solubility  of  Carbon  in  Nickel.  Otto  Ruff  and  Walter 
Martin  ( Metallurgie ,  1912,  9,  143 — 148). — The  solubility  of  carbon 
in  molten  nickel,  determined  by  the  method  already  employed  for  iron 
(Abstr.,  1911,  ii,  897),  increases  with  the  temperature,  reaching  a 
maximum  value  of  6'42%  at  2100°,  corresponding  with  the  composition 
of  nickel  carbide,  NisC.  Above  2100°  the  solubility  remains  constant. 
The  carbide  is  much  less  stable  than  iron  carbide,  and  not  more  than 
1%  of  carbon  is  retained  in  the  combined  state,  even  on  rapid 
quenching.  The  carbide  appears  as  a  distinct  micrographic  constituent 
in  etched  specimens.  C.  H.  D. 

Solubility  of  Nickel  Perchlorate  and  Cobalt  Perchlorate. 
H.  Golblum  and  F.  Terlikowski  (Bull.  Soc.  chim.,  1912,  [iv],  11, 
146 — 159.  Compare  this  vol.,  ii,  261). — With  a  view  to  constructing 
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a  complete  solubility  diagram  for  each  of  these  salts  a  number  of  their 
solubility  constants  have  been  determined.  Tables  are  given  in  the 
original  showing  the  solubilities  of  the  salts] at  -  307°,  -  2T3°,  0°,  7 ’5°, 
18°,  26°,  45°  and  the  densities  of  saturated  solutions  at  these  tempera¬ 
tures.  A  second  set  of  tables  shows  the  composition  of  solutions  of 
the  salts  which  are  in  equilibrium  with  ice  at  -  10’9°,  —  2T3°,  and 
—  30*7°.  Brief  crystallographic  descriptions  of  four  perchlorates  are 
also  given. 

The  chief  results  obtained  are  as  follows  :  Cobalt  perchlorate  forms 
long,  hexagonal  prisms,  which  are  pale  pink  in  colour,  uniaxial 
negative,  and  show  feeble  polychroism.  The  cryohydric  point  for  this 
salt  is  —  62'20°.  Nickel  perchlorate  crystallises  in  the  same  form  as 
the  cobalt  salt,  but  the  prisms  are  longer.  The  colour  is  bluish-green, 
and  the  polychroism  very  feeble.  The  cryohydric  point  is  —  49°. 
Chromium  perchlorate  also  crystallises  in  the  same  form,  but  the 
prisms  are  thicker  and  shorter.  The  colour  is  pale  brownish-green, 
and  the  polychroism  inappreciable.  Didymium  perchlorate  forms 
cubic  crystals  or  octahedral  grains,  arranged  in  dendritic  or  hopper 
forms.  Nickel  and  cobalt  perchlorates  crystallise  with  9H20  at 
-2T3°.  They  can  be  estimated  in  solution  by  electrolytic  deposition 
of  the  metal  and  titration  of  the  perchloric  acid  liberated.  They 
are  very  soluble  in  water,  and  the  solubility  increases  with  the 
temperature.  T.  A.  H. 

The  Isomerism  of  the  Stannic  Acids.  II.  Werner  Meck- 
lenberg  ( Zeitsch .  anorg.  Chern.,  1912,74,  207 — 280.  Compare  Abstr., 
1910,  ii,  41). — The  explanation  previously  offered,  that  a- and  6-stanDic 
acids  differ  in  the  size  of  their  particles,  is  found  to  account  satis¬ 
factorily  for  other  facts  in  the  behaviour  of  the  acids.  For  the  further 
experiments,  a  solution  of  stannic  sulphate,  prepared  by  dissolving  pure 
tin  in  boiling  concentrated  sulphuric  acid  and  filtering  from  sulphur,  is 
allowed  to  drop  into  water  at  different  temperatures.  Five  such  pre¬ 
parations  have  been  used,  the  hydrolysis  being  performed  at  0°,  25°, 
50°,  75°,  and  100°  respectively.  The  precipitated  stannic  acid  is  in 
each  case  washed  repeatedly  with  water  by  decantation,  and  the  milk 
coagulated  by  the  addition  of  ether,  filtered,  and  washed  until  the 
washings  are  free  from  sulphuric  acid,  an  operation  sometimes  requiring 
several  weeks.  The  masses  dried  in  air  differ  in  appearance,  the 
0°  acid  being  almost  transparent,  whilst  the  100°  acid  is  opaque,  like 
starch,  the  other  preparations  being  of  an  intermediate  character.  The 
proportion  of  adsorbed  water  decreases  with  increasing  temperature  of 
hydrolysis. 

Hydrochloric  acid  acts  less  readily  on  the  colloids  prepared  at  high 
temperatures  than  on  those  prepared  at  a  low  temperature.  The 
adsorptive  power  for  phosphoric  acid  falls  off  in  the  same  order, 
indicating  that  the  differences  between  the  acids  consist  in  differences 
of  adsorbing  surface,  that  is,  of  size  of  particles.  The  colloidal 
solutions  obtained  by  the  action  of  concentrated  hydrochloric  acid  on 
the  stannic  acids,  followed  by  dilution  with  water,  show  the  same  order 
of  decreasing  stability,  although  the  50°  acid  is  more  difficult  to  bring 
into  colloidal  solution  than  any  of  the  other  four.  The  velocity  of  pre- 
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cipitation  of  such  solutions  by  sodium  sulphate  increases  with  in¬ 
creasing  quantity  of  the  reagent,  and  is  also  dependent  on  the  age, 
concentration,  and  source  of  the  colloidal  stannic  acid  solution.  Pre¬ 
cipitation  by  hydrochloric  acid  follows  the  same  order,  but  up  to  a 
certain  limit  hydrochloric  acid  increases  the  stability  of  the  solution. 

The  colloidal  solutions  have  been  optically  examined  by  means  of  an 
instrument  in  which  the  intensity  of  the  “  Tyndall  cone  ”  may  be 
measured.  A  relation  between  the  opacity  of  a  colloidal  solution  of 
stannic  acid  and  its  chemical  stability  has  not  been  recognised,  and  it 
is  possible  to  prepare  from  the  same  colloid  solutions  of  very  different 
turbidity,  using  the  same  concentrations  of  stannic  and  hydrochloric 
acids.  The  50°  acid,  however,  yields  exceptionally  turbid  solutions. 

In  mixtures  of  colloidal  solutions  of  two  preparations,  such  as  the  0° 
and  100°  acids,  the  acid  prepared  at  the  lower  temperature  exerts  a 
protective  action  on  the  other  in  respect  to  precipitation  by  sodium 
sulphate. 

The  experiments  indicate  that  there  are  not  two  definite  compounds, 
a-  and  6-stannic  acid,  but  that  two  kinds  of  particles,  termed 
“primary”  and  “secondary”  particles,  the  second  of  which  are 
aggregates  of  the  first,  exist,  and  that  the  properties  of  the  colloids 
depend  on  the  relative  proportions  of  the  two  kinds  present. 

C.  H.  D. 

Electrolytic  Preparation  of  Tervalent  Vanadium  Salts. 
Eugen  Renschler  (Zeitsch.  Elektrochem .,  1912,  18,  137). — Ammonium 
meta vanadate  can  readily  be  reduced  electrolytically  to  tervalent 
vanadium  salts.  For  this  purpose  an  ordinary  porous  cell  is  used  as 
cathode  compartment,  and  both  anode  and  cathode,  which  are  cylinders 
of  lead  foil,  dip  in  50%  sulphuric  acid.  Ammonium  vanadate 
is  added  to  the  cathode  liquid,  which  is  kept  stirred,  and  a  current  of  4 
amperes  passed  through  until  the  solution  becomes  green.  It  is  then 
removed  from  the  pot,  and,  when  kept,  vanadium  ammonium  alum 
separates  in  good  yield.  G.  S. 

Reduction  of  Vanadic  Acid  in  Concentrated  Sulphuric 
Acid  Solution  by  Hydrogen  Peroxide  and  by  Persulphates. 
John  R.  Cain  and  J.  C.  Hostetter  ( J .  Amer.  Chum.  Soc.,  1912,  34, 
274 — 276). — In  attempting  to  substitute  hydrogen  peroxide  for 
potassium  chlorate  in  Gregory’s  method  of  estimating  vanadium 
(Proc.,  1909,  25,  232),  it  was  found  that  the  vanadium  was  quantita¬ 
tively  reduced  from  the  quinquevalent  to  the  quadrivalent  state. 
Molybdenum,  titanium,  and  iron  compounds  are  not  reduced  under 
similar  conditions.  Solutions  of  vanadium  pentoxide  in  concentrated 
sulphuric  acid  are  also  reduced  by  potassium  and  ammonium  per¬ 
sulphates,  and  it  is  shown  that  in  these  cases  the  reaction  is  probably 
due  to  Caro’s  acid.  E.  G, 
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Nomenclature  of  Aluminium  Hydroxides.  Emil  Dittler 
and  Cornelio  Doelter  ( Centr .  Min.,  Iyl2,  104 — 106). — As  applied 
for  technical  purposes  the  term  bauxite  includes  a  variety  of  mixtures 
which  are  to  be  regarded  as  rocks.  Such  material  consists  of  the  crys¬ 
tallised  aluminium  hydroxides  diaspore  and  hydrargillite  (  =  gibbsite), 
and  the  amorphous  aluminium  hydroxide  bauxite,  together  with 
intermixed  limonite,  haematite,  and  kaolin  (clay).  Such  mixtures  may 
be  named  diasporite,  gibbsitite,  or  bauxitite,  according  to  the  pre¬ 
dominance  of  one  or  other  of  these  constituent  minerals.  The  two 
former  are  referred  to  as  crystalloidal  alumolites  (Kristalloid- 
Alumolithe),  and  the  latter  as  colloidal  alumolites  (Kolloid-Alumolithe). 

L.  J.  S. 

Concretions  of  the  Geysers  and  Springs  of  the  Yellowstone 
Park.  Jose  Casares  and  S.  Pina  R.  (Anal.  Fis.  Quim .,  1912,  10, 
18 — 20). — A  specimen  of  compact  sopal  having  D  2’0285  gave  H20 
at  100°  2-78,  at  red  beat  4*61  ;  Si02,  8845;  A1203,  4*38 ;  CaO,  040; 
K20  and  Na20,  traces. 

A  concretion  from  the  Mammoth  Hot  Springs  gave  H20,  0‘86  ; 
Si02,  0-06;  Pe2Oa,  040;  A1203,  046;  CaO,  53-31  ;  C02,  38*18;  S03, 
6-67.  G.  D.  L. 

Baeumlerite,  a  New  Potash-salt  Mineral.  O.  Renner  (Centr. 
Alin.,  1912,  106 — 107). — This  new  mineral  occurs  as  thin  bands  in 
the  rock-salt  of  the  Desdemona  salt  mine  in  the  Leine  valley.  It 
is  colourless  and  transparent,  extremely  deliquescent,  and  becomes 
phosphorescent  when  broken  or  rubbed.  It  is  frequently  intermixed 
with  rock-salt  aDd  tachhydrite.  Analysis  gives  the  formula  KCl,CaCl2. 
The  material  possesses  three  perfect  cleavages  at  right  angles,  or 
approximately  at  right  angles,  to  one  another  /  it  is  optically  biaxial 
and  negative;  n  about  1*52;  H  2^ — 3.  L.  J.  S. 

Observations  on  the  Action  of  Fluorine  in  Nature.  Ugo 
Alvisi  (Gazzetta,  1912,  42,  i,  25 — 30). — The  author  discusses  the 
mode  of  origin  of  the  minerals  containing  fluorine  found  in  the  vein 
of  “The  Three  Princes”  near  Freiberg  i.S.  He  supposes  that  by  the 
action  of  hydrofluoric  acid  on  material  containing  silicon  and  calcium, 
calcium  silicofluoride  is  formed.  When  this  is  decomposed  by  heat, 
calcium  fluoride  and  silica  are  produced.  Barium  sulphate  and  calcium 
fluoride  when  heated  with  water  at  240°  yield  in  small  quantity  the 
compound  BaS04,CaF2  (Scheerer  and  Drechsel,  this  Journ.,  1874, 
234).  All  these  substances  are  found  in  the  vein  in  question. 

R.  Y.  S. 

Solution  Phenomena  on  Anhydrite.  Wilhelm  [Friedrich] 
Burkhardt  (Zeitsch.  Kryst.  Min.,  19  I  2,  60,  209 — 230). — A  detailed 
description  is  given  of  the  forms  of  the  etched  figures  and  of  the  final 
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forms  due  to  solution  when  cleavage  blocks  of  anhydrite  are  treated 
with  cold  and  with  hot  sulphuric  acid,  nitric  acid,  hydrochloric  acid, 
and  distilled  water.  The  resulting  forms  differ  in  character  according 
to  the  nature  of  the  solvent.  L.  J.  S. 

[Canadian  Minerals.]  Robert  A.  A.  Johnston  ( Summary  Rep. 
Geol.  Surv.  Canada ,  for  1910,  l'Jll,  256 — 263). — Hexahydrite. — This 
new  name  is  applied  to  a  hydrated  magnesium  sulphate  (anal.  I.)  with 
the  composition  of  the  artificial  hexabydrate,  MgS04,6H20.  Ir  occurs 
as  seams,  up  to  ^in.  thick,  and  patches  in  an  altered  rock  on  the  bank 
of  the  Bonaparte  river,  Lillooet  district,  British  Columbia.  The 
material  is  white  and  opaque,  with  a  columnar  to  fibrous  structure. 

S03.  MgO.  H20.  Insol.  (Si02).  Total.  Sp.  gr. 

I.  34-52  17-15  46  42  178  99-87  1757 

Awaruite,  magnetite ,  and  almandine  are  found  in  the  gold-washings 
on  the  Pelly  river,  Yukon.  The  awaruite  (anal.  II.)  has  the  form  of 
small,  irregular  grains,  rarely  exceeding  1  mm.  diameter,  and  showing 
no  definite  crystalline  structure.  It  is  steel-grey  with  a  pale  yellow 
tarnish,  and  is  malleable  and  strongly  magnetic.  The  associated 
almandine  (anal.  Ill)  has  the  form  of  minute,  angular  grains  with  a 
pale  reddish  colour. 

Ni.  Fe.  Co.  Cu.  P.  S.  Insol.  Total.  Sp.  gr. 

II.  74-34  21-35  1’34  0'48  0*08  0’03  172  99‘34  7  746 


Axinite  (anal.  IY  of  crystals)  occurs  as  hair-brown  crystals  and 
crystalline  masses  at  the  contact  of  monzonite  and  sedimentary  rocks, 
at  Nickel  Plate  mountain,  Yale  district,  British  Columbia. 


Si02. 

b2o3. 

ai2o3. 

FesOa. 

FeO. 

MnO. 

CaO. 

MgO. 

h2o. 

Total. 

Sp.  gr. 

III. 

377 

— 

21-1 

2-4 

31-9 

1-5 

nil 

5  1 

— 

997 

3-991 

IV.* 

42-18 

5-22 

1812 

0-98 

7-20 

3-89 

19-91 

1-43 

0-35 

99-37 

3  296 

V. 

42-76 

— 

4-32 

2-57 

— 

— 

1-92 

25-30 

23-13 

100-00 

2-162 

* 

Also 

ZnO,  0 

•09. 

An  alteration  product  after  amphibole  (anal.  Y)  occurs  at  several 
spots  in  the  Gatineau  valley,  province  of  Quebec.  The  pale  yellowish- 
grey  material  is  waxy  and  clay-like,  and  is  decomposed  by  cold  dilute 
hydrochloric  acid  with  the  separation  of  gelatinous  silica.  In 
composition  it  is  near  to  saponite. 

Linarite  (anal.  YI)  is  found  as  fine  twinned  crystals  associated 
with  anglesite,  galena,  and  copper-pyrites  at  Beaver  mountain,  West 
Kootenay,  British  Columbia. 

PbS04.  CuO.  HsO.  Total.  Sp.  gr. 

YI.  75-17  19-88  4  73  9978  5 ’23 

Diamond  has  been  detected  as  minute  particles  in  the  insoluble 
residues  of  the  chromite  from  altered  peridotite  and  serpentine  at 
Olivine  mountain,  Yale  district,  British  Columbia.  L.  J.  S. 


Amphiboles  from  Mount  Plebi  near  Terranova  Paueania 
(Sardinia).  Domenico  Lovisato  (Atti  R.  Accad.  Lined ,  1912,  [v], 
21,  i,  109 — 116). — The  author  gives  a  detailed  account  of  the  minerals 
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in  this  situation.  Among  them  is  an  actinolite,  which  when  unaltered 
has  a  pale  emerald-green  colour.  Its  hardness  is  from  five  to  six, 
I)29  2*913.  Analysis  gave  the  following  results  : 

Si02.  A1„03.  Fe203.  FeO.  MnO.  CaO.  MgO.  CuO.  NiO.  Na20.  KsO.  H20.  Total. 
56-50  0-81  1-15  6-90  0-09  13 '00  19 ‘22  0'19  0'15  1'07  0-19  0-90  100*17 

Even  spectroscopic  examination  failed  to  reveal  the  presence  of  lithium, 
fluorine,  zinc,  titanium,  chromic  acid,  or  phosphoric  acid,  but  the 
presence  of  copper  and  nickel  is  noteworthy.  R.  V.  S. 

Experimental  Investigation  of  Some  Metasilicates.  Gustav 
Zinke  ( Jahrb .  Min.,  191 L,  ii,  117 — 142). — Artificial  products  and 
natural  minerals  mixed  together  in  various  proportions  were  fused  in 
crucibles;  the  melting  and  consolidation  points  are  noted,  and  the 
optical  characters  of  the  crystalline  products  are  described  in  detail. 
The  series  experimented  with  were:  mMgSiOg  +  wFeSi03  ;  mMgSiOg  + 
nCaSi03  ;  mMgSiOg  +  wMnSiOs ;  mMgSiOg  +  wCaMgSi206 ;  mMgSiOg  + 
nCaFeSi206,  and  MgSi03  +  crystallising  agents  (bismuth,  MgF2, 
MgCl2,  or  CaF2).  The  products  include  rhombic  pyroxenes,  clinoen 
statite,  diopside,  wollastonite,  hexagonal  calcium  silicate,  and  glassy 
material.  The  presence  of  the  “  crystallising  agents  ”  had  no  effect. 

L.  J.  S. 

Analyses  of  French  Felspars.  Ferdinand  Gonnard  and 
Philippe  Barbier  ( Bull.  Soc.  franrr  Min.,  1911,  34,  235 — 239. 
Compare  Abstr.,  1910,  ii,  419). — (I)  Microcline  from  Runchy  ;  pink 
crystalline  masses  associated  with  black  and  white  mica  (biotite  and 
hallerite)  in  pegmatite.  (LI)  Microcline  from  Vizezy,  near  Mont- 
brison  ;  large,  milk-white,  crystalline  masses  and  crystals  in  pegmatite. 
(Ill)  Orthoclase  (soda-orthoclase)  from  Pardines ;  occurring  as  enclo¬ 
sures  in  basalt,  and  probably  derived  from  a  granite ;  the  felspar 
encloses  some  apatite  and  magnetite.  (IY)  Orthoclase  from  puy  de 
Montaudou  ;  as  enclosures  in  basalt. 


Si02. 

A1203. 

CaO. 

SrO. 

k20. 

Na20. 

Total. 

I. 

66-64 

18-59 

trace 

trace 

10-29 

4-34 

99-86 

II. 

66-01 

18-36 

— 

— 

11-02 

4-41 

99*80 

III. 

66  43 

19  00 

1-22 

0-38 

5-37 

7-36 

99-76 

IV. 

66-56 

19-18 

0-52 

— 

6-94 

6-56 

99-76 

L.  J.  S. 

Laumontite  from  Heimbach,  Oberstein,  Germany.  V. 
Durrfeld  ( Zeitsch .  Kryst.  Min.,  1912,  50,  257 — 258). — A  new  railway 
tunnel  at  Heimbach  penetrates  a  basaltic  melaphyre,  which  in  numerous 
cavities  contains  chalcedony,  quartz,  calcite,  haematite,  limonite, 
chabazite,  harmotome,  and  laumontite.  The  last  of  these  minerals 
forms  large  (up  to  3 £  cm.),  white  to  reddish- white  crystals  ;  analysis 
gave : 

Si02.  A1203.  CaO.  K20.  Na^O.  H20.  Total. 

50-64  2275  11-69  0‘53  0*21  14~80  100-62 

L.  J.  S. 

24—2 
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Beryl  from  Madagascar.  Louis  Duparc,  M.  Wunder,  and 
R.  Sabot  (Bull.  Soc. /rang.  Min.,  1912,  34,  239 — 242.  Compare  Abstr., 
1910,  ii,  312  \  1911,  ii,  736,  1105). — The  following  new  analyses  are 
given:  (I)  Blue  aquamarine  of  prismatic  habit  from  Ambatolampy, 
with  o)=l-5834,  c  =  l-5774,  D  2-7186.  (II)  Green  aquamarine  of 
prismatic  habit  from  Sahanivotry,  D  2 '7 181. 

Loss  on 

Si0.2.  A1203.  Fe203.  G10.  K20.  Na20.  Li20.  Cs20.  Rb20.  ignition.  Total. 

I.  64-56  18-02  0  61  13'49  0  32  1*43  0T2  nil  nil  V96  100  51 

II.  64-28  17-44  1-05  13-89  0-28  1T8  0'30  „  ,,  1-85  100’29 

This  type  of  beryl  is  distinct  from  the  vorobyevite  type  in  which  the 

habit  of  the  crystals  is  tabular,  and  rubidium  and  caesium  are  present. 
Colour  affords  no  criterion  for  distinguishing  the  two  types — the 
crystals  of  both  may  be  blue,  pink  or  colourless.  L.  J.  S. 

Augite  and  Hornblende  from  Volcanic  Bocks  of  Central 
France.  Ferdinand  Gonnard  and  Philippe  Barbier  (Bull.  Soc. 
franq.  Min.,  1911,34,  228 — 235). — (I)  Hornblende  as  large  crystals  in 
the  peperite  of  the  Puy  de  Chaumonteix.  (II)  Hornblende,  crystal 
fragments  showing  a  dark  green  colour  on  thin  edges,  from  Pardines. 
(Ill)  Augite,  simple  and  twinned  crystals  in  the  volcanic  sands  of  the 
Puy  de  ltodde.  (IV)  Augite,  simple  and  twinned  crystals  from 
Maillargues,  Cantal : 


Si02. 

Ti02. 

A1203. 

Fe203. 

CaO. 

MgO.  Na-AKaO. 

Total. 

I. 

45-25 

1-03 

18T1 

14-28 

12-23 

8-77 

— 

99-67 

II. 

52  20 

0-44 

6-16 

11-02 

12-77 

16-26 

1-03 

99-88 

III.  ■ 

1 45T8 

3-44 

8-10 

10-21 

19-21 

13-81 

— 

100-01 

(45-16 

3-42 

809 

9-79 

19-11 

13-51 

0-81 

99-89 

IV. 

45-50 

3-12 

10-93 

6-46 

19-01 

13-94 

0-91 

99-87 

L.  J.  S. 


Ilmenite  rocks  containing  Rutile  and  Sapphirine  from 
St.  Urbain,  Quebec.  Charles  H.  Warren  (Amer.  J.  Sci.,  1912, 
[iv],  33,  263 — 277). — Large  dyke-like  masses  composed  largely  of 
ilmenite  occur  in  anorthosite  rocks  in  the  parish  of  St.  IJrbain.  The 
ilmenite  grains  contain  a  lamellar  intergrowth  of  hsematite  (forming 
about  one-fifth  of  the  whole),  and  are  associated  with  accessory 
andesioe,  green  spinel,  and  biotite.  In  one  mass  (anal.  II)  rutile 
(about  20%)  and  sapphirine  (3 — 5%)  are  also  present.  These  rocks  are 
believed  to  be  of  igneous  origin,  and  for  the  ilmenite-rutile-sapphirine- 
rock  the  name  urbainite  is  proposed.  The  sapphirine  (a  mineral 
previously  known  only  from  Greenland  and  Madras)  is  present  as 
small,  greenish-black  grains,  which  under  the  microscope  show  a 
strong  pleochroism  (pale  brown  to  deep  sapphire-blue).  The  ratios  of 
analysis  I  lie  between  those  of  the  formulse  Mg5Al12Si202^  and 
Mg4Al10Si2O23,  deduced  from  analyses  of  Greenland  sapphirine  : 

SiO,.  Ti09.  AloO-..  Fe,Oo.  FeO.  MuO.  MgO.  CaO.  Total.  Sp.  gr. 

I.  13-44  —  62-98  —  9‘08  —  15‘28  —  100-78  3‘5 

II.  2-24  53-35  1‘65  1361  24  49  0'30  4‘04  0'30  99'98  — 

L.  J.  S. 
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The  Meteorite  of  El  Nakhla  El  Baharia.  John  Ball  (Egypt, 
Survey  Dept.  Paper  No.  25,  1912,  1 — 20.  Compare  Abstr.,  1911, 
ii,  1106). — A  shower  of  meteoric  stones,  accompanied  by  a  series  of 
explosions,  fell  in  the  neighbourhood  of  the  village  of  El  Nakhla  El 
Baharia,  near  Abu  Hommos,  in  the  north-western  portion  of  the 
Nile  Delta,  on  June  28th,  1911.  About  forty  stones,  ranging  in 
weight  from  20  to  1813  grams  and  with  a  total  weight  of  nearly 

10  kilos.,  were  picked  up  over  an  area  kilometres  in  diameter. 

The  stones  are  covered  with  a  glossy  black  skin,  but  some  surfaces 
(formed  by  the  later  explosions)  show  the  fusion  of  only  the  hypers- 
thene  grains.  The  material  consists  of  a  friable  aggregate  of 

crystalline  grains  (averaging  \  mm.  diam.)  of  pale  green  augite 

(forming  three-quarters  of  the  mass)  and  of  reddish-brown  hypersthene 
(one-quarter  of  the  mass).  There  is  no  chondritic  structure,  and 
metallic  iron  is  absent.  A  few  scattered  grains  of  chromite  were 
detected  under  the  microscope.  Analysis  I  by  W.  B.  Pollard,  and 

11  of  the  portion  decomposed  by  digestion  with  hydrochloric  acid. 
The  latter  accounts  for  almost  the  whole  of  the  hypersthene,  and 
corresponds  with  2FeSi03,MgSi03.  The  augite  has  the  composition 
2  FeO,  3  CaO,  3MgO,  8Si02 : 

Si02.  Cr203.  A1203.*  FeO.  CaO.  MgO.  Na20.  H20.  Total.  Sp.  gr. 

I.  49-98  0-23  1-65  19-58  15T2  12-20  n.d.  0‘35  9911  3-40 

v - V - ' 

II.  [11-00]  —  8-23  0-75  2-20  —  —  2218  — 

•  Including  traces  of  MaO,  Ti02,  and  Va03. 

As  representing  a  new  type  of  meteoric  stone,  the  class  name 
nakhlite  is  proposed.  L.  J.  S. 

Analyses  of  Stone  Meteorites.  Oliver  C.  Farrington  ( Field 
Museum  Nat.  Hist.  Chicago,  1911,  Geol.  Ser.  3,  195 — 229). — A 

tabulated  collection  of  125  published  analyses  of  meteoric  stones. 
The  average  of  these  is  given  under  I.  A  few  additional  analyses 
are  also  given  of  meteoric  irons  (Abstr,,  1907,  ii,  706).  II  gives  the 
average  composition  of  318  meteoric  irons  ;  and  III  the  average  of 
all  meteorites,  both  stones  and  irons.  The  last  probably  represents 
the  composition  of  the  earth  as  a  whole,  and  corresponds  with  iron 
72-06,  oxygen  10-10,  nickel  6-50,  silicon  5-20,  magnesium  3’80,  other 
elements  being  only  in  fractional  percentages. 


Si02. 

A1203. 

Fe203. 

Or203. 

,  FeO. 

MnO. 

NiO.  MgO.  CaO.  Na.0.  KaO.  H20. 

I. 

39-12 

2-62 

0-38 

041 

16-13 

0-18 

0-21  22-42  2-31  0*81  0*20  0’20 

III. 

11-07 

074 

Oil 

0-12 

4-55 

0-04 

0-06  6-33  0-65  0-23  0  05  — 

Fe. 

Ni. 

Co. 

S. 

P. 

C. 

Cr.  Cu.  P206.  Ti02.  Sn02.  Total. 

I. 

11-46 

1T5 

0-05 

1-98 

0-04 

0  06 

—  —  0-03  0-02  0-02  99-82* 

II. 

90  85 

8  52 

0-59 

0-04 

0-17 

0'03 

0-01  0-02  —  —  —  100-23 

III. 

68-43 

6-44 

0-44 

0-49 

0-14 

0-04 

0-01  0  01  0-01  0-01  0  01  99-98 

*  Including  “  Ni,Mn,Cu,Sn,”  0-02. 


The  collected  analyses  are  used  as  a  basis  for  the  establishment  of 
a  quantitative  chemical  classification  of  meteoric  stones  on  the  same 
lines  but  with  some  modifications,  as  the  American  quantitative 
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classification  of  rocks.  A  few  of  the  groups  correspond  with  those  for 
terrestrial  rocks,  but,  owing  to  the  presence  of  free  metal,  several  new 
sub-classes  have  to  be  introduced.  L.  J.  S. 
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Physiological  Chemistry. 


The  Effect  of  Inhalation  of  Oxygen  on  the  Pulse  in  Health. 
John  Parkinson  ( Proc .  physiol.  Soc.,  1911 — 12,  xxxviii — xxxix;  J. 
Physiol .,  43). — During  inhalation  of  oxygen  in  man  there  is  a  slight 
drop  in  the  pulse  rate.  The  average  rates  given  are  68  before,  64-2 
during,  and  66'6  after  the  inhalation.  W.  D.  H. 

The  Nitrogen  Content  of  Blood.  George  A.  Buckmaster  and 
John  A.  Gardner  {J.  Physiol.,  1912,  43,  401 — 417). — The  amount 
of  oxygen  dissolved  in  cats’  blood  is  greater  than  is  calculated  from 
physical  constants  even  if  the  latter  are  20%  wrong,  and  it  does  not 
follow  the  ordinary  laws  of  absorption  with  varying  nitrogen  pressures. 
After  oxygen  inhalation,  the  amount  of  nitrogen  rises  in  venous  as 
compared  with  arterial  blood.  This  is  probably  due  to  leakage  of 
nitrogen  from  fatty  tissues  ;  the  excess  of  nitrogen  is  not  due  to 
metabolism.  W.  D.  H. 

Blood  Tests  before  Transfusion.  Reuter  Ottenberg  and 
David  J.  Kahski  ( Biochern .  Bulletin,  1911,  1,  5 — 6).  —  Some  human 
blood  agglutinates  and  hsemolyses  other  human  blood,  even  if  both 
bloods  are  apparently  healthy.  The  conditions  for  this  are  not 
known,  but  the  existence  of  the  fact  renders  it  necessary  to  test  the 
bloods  in  vitro  before  transfusion  in  order  to  prevent  danger  and  even 
death  afterwards.  W.  D.  H. 

Ester  Hydrolysis  by  the  Blood.  Peter  Rona  and  Jostne 
Ebsen  {Biochern.  Zeitsch.,  1912,  39,  21 — 35). — The  course  of  the 
reaction  of  the  blood  on  tributyrin  follows  apparently  only  the  course 
of  a  unimolecular  reaction.  It  deviates  from  the  strict  course  of 
such  a  reaction  in  that  the  constant  varies  with  the  initial  con¬ 
centration  of  the  ester,  to  which  it  is  approximately  reciprocally 
proportional.  The  deviation  from  the  course  of  a  strictly  unimolecular 
reaction  is  due  apparently  to  the  inhibitory  effect  of  the  tributyrin. 
The  previously  observed  fact  that  the  reaction  rate  is  directly  propor¬ 
tional  to  the  amount  of  ferment,  is  confirmed  by  investigations  over  a 
wide  range  of  concentrations.  S.  B.  S. 

The  Reaction  between  Ferments  and  Anti-ferments.  D. 
Minami  (j Biochern.  Zeitsch.,  1912,  39,  75 — 80). — Ferment  solutions  on 
baking  or  warming  lose  their  activity.  The  changes  in  the  com- 
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bining  capacity  for  the  anti-ferment  of  serum  when  treated  thus  were 
also  investigated.  In  the  cases  of  trypsin  and  pepsin,  it  was  found 
that  the  loss  of  activity  was  not  proportional  to  the  alteration  in  the 
combining  power  with  anti-ferment,  the  latter  decreasing,  as  a  rule, 
more  than  the  former.  S.  B.  S. 

Rotatory  Power  of  the  Protein  Substances  from  the  Serum 
of  Dog’s  Blood.  Paul  Delava  (Bull.  Acad.  roy.  Befg.,  1912, 
35 — 40). — Contrary  to  the  results  of  Fredericq,  who  found  [a]D  -  44° 
for  the  albumin  from  the  serum  of  dog’s  blood,  the  author  finds  the 
value  —  54-41°  when  the  albumin  is  obtained  pure  from  the  same 
source.  This  value  is  approximately  in  accord  with  the  [a]0  -57*3° 
obtained  from  other  mammals.  He  confirms  Fredericq’s  value 
[a]D  -  47  84°  for  paraglobulin  from  the  same  source,  and  finds  that 
the  serum  of  dog’s  blood  contains  3%  of  paraglobulin  and  3‘25%  of 
albumin.  W.  G 

The  Specific  Inhibition  of  Rennet  Action.  Sven  G.  Hedin 
(Zeitsch.  physiol.  Chem.,  1912,76,  355 — 368.  Compare  Abstr.,  1911, 
ii,  998). — Freshly  prepared  neutral  infusions  of  the  gastric  mucous 
membrane  of  calf,  pig,  guinea  pig,  and  pike  show,  after  treatment  with 
dilute  ammonia  and  neutralising,  the  presence  of  substances  which 
inhibit  rennetic  activity.  The  inhibiting  power  is  retained  in  part 
after  boiling.  Treatment  of  the  ammoniacal  solution  with  hydrochloric 
acid  and  again  neutralising  does  not  restore  rennetic  action.  If  the 
original  zymogen  is  first  treated  with  hydrochloric  acid,  rennet  is 
activated  ;  if  this  is  treated  with  ammonia  and  neutralised,  inhibitory 
action  is  absent.  The  inhibitory  substances  from  calf  and  pig  are  not 
specific.  The  rennet  of  guinea  pig  and  pike  gave  no  inhibition  after 
boiling.  W.  D.  H. 

Nitrogen  Retention  and  Nitrogen  Equilibrium  on  Feeding 
with  Ammonium  Salts.  E.  Grafe  and  Y.  Schlapfer  ( Zeitsch .  physiol. 
Chem.,  1912,  77,  1 — 21). — The  experiments  were  made  on  dogs.  The 
animal  was  subjected  to  eight  days’  inanition ;  then  fed  on  a  diet  rich 
in  carbohydrates,  but  poor  in  nitrogen ;  then  for  a  third  period 
ammonium  salts  (chloride  or  citrate)  were  added,  and  finally  it 
returned  to  the  nitrogen  poor  diet.  During  the  third  (the  important) 
period,  which  lasted  four  days,  the  animal  retained  nitrogen,  and  with 
the  citrate  reached  nitrogenous  equilibrium,  and  the  body-weight 
increased.  The  question  is  what  becomes  of  the  retained  nitrogen  :  is 
it  simply  excreted  as  urea  or  amino-acids  1  Is  protein  formed  from  it 
by  bacteria  in  the  intestine  and  subsequently  absorbed  1  Or  are  the 
body  cells  capable  of  synthesising  protein  from  it  i  These  questions 
are  discussed,  and  the  evidence  in  favour  of  the  third  view  is  regarded 
favourably.  W.  D.  H. 

Feeding  Investigation  with  Completely  Digested  Nutriment. 
Solution  of  the  Problem  of  the  Artificial  Preparation  of 
Nutritive  Material.  Emil  Abderhalden  (Zeitsch.  physiol.  Chem., 
1912,  77,  22 — 58). — A  fresh  series  of  experiments  are  given  which 
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support  the  author’s  previous  conclusions  that  animals  can  maintain 
their  health,  weight,  and  nitrogenous  equilibrium  when  they  are  fed  on 
the  ultimate  cleavage  products  of  proteins.  They  further  support  the 
view  that  certain  cleavage  products,  such  as  tryptophan,  are  more  im¬ 
portant  than  others,  such  as  glycine  or  proline.  Such  feeding  does 
not  increase  the  amino-acid  output  in  the  urine.  Other  experiments 
support  Michaud’s  idea  that  proteins  nearly  allied  to  those  of  the 
animal  are  more  valuable  than  foreign  proteins,  such  as  those 
derived  from  the  vegetable  world  ;  this  may  be  largely  rectified  by 
adding  the  missing  cleavage  products,  and  a  list  of  the  various  amino- 
acids  and  their  relative  quantity  is  given,  embodying  the  author’s 
views  of  what  is  advisable  and  necessary.  To  this  is  added  a  list  of 
the  cleavage  products  of  fats  and  of  carbohydrates,  of  nucleic  acid, 
and  cholesterol.  The  general  conclusion  is  drawn  that  the  animal 
organism  is  capable  of  synthesising  the  complex  components  of  its  body 
from  such  simple  materials.  W.  D.  H. 

Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  II.  The  Origin  and  Significance  of  the 
Ammonia  in  the  Portal  Blood.  Oito  Folin  and  W.  Denis 
(J.  Biol.  Chern.,  1912,  11,  161  — 167). — Portal  blood  does  not  contain 
more  ammonia  than  systemic  blood,  but  the  values  are  much  smaller 
with  improved  technique  than  those  previously  recorded.  The  excess 
in  the  tributaries  from  the  small  intestine  is,  however,  small  when 
compared  to  that  in  those  from  the  large  intestine,  where  it  originates 
from  bacterial  decomposition.  W.  D.  H. 

Digestion  and  Absorption  of  Nucleic  Acid  in  the  Alimentary 
Canal.  III.  Efim  S.  London,  Alfred  Schittenhelm  and  Karl 
Wiener  (Zeitsch.  physiol.  Chem.,  1912,  77,  86 — 91). — The  experiments 
were  made  on  four  dogs,  one  normal,  one  without  a  stomach,  one  with 
pancreatic  ducts  ligatured,  and  one  without  a  pancreas.  The  chyme 
was  in  all  cases  collected  from  a  fistula  in  the  lower  ileum.  In 
respect  to  the  digestion  of  nucleic  acid,  there  was  no  important 
difference  between  the  four  animals.  Undecomposed  nucleic  acid  was 
present  in  quite  small  amount ;  free  purine  bases  were  never  found  ; 
they  are  present  mainly  as  nucleosides,  and  guanosiue  was  isolated. 

Experiments  in  vitro  showed  that  pancreatic  juice  had  no  action, 
hut  intestinal  juice  had  a  marked  action  iu  producing  this  result, 
which  coincides  with  the  statements  of  Levene  and  Medigreceanu. 

W.  D.  H. 

Physiological  Effects  on  Growth  and  Reproduction  of 
Rations  Balanced  from  Restricted  Sources.  Edwin  B.  Hart, 
Elmer  V.  McCollum,  and  H.  Steenbock  {Croc.  Amer.  Soc.  Biol. 
Chem.,  1911,  xii-xiii ;  J.  Biol.  Chem.,  11). —  Animals  fed  on  rations 
from  different  plant  sources  of  equivalent  chemical  and  thermal  value 
are  not  alike  iu  growth,  vigour,  strength  of  offspring,  and  capacity  for- 
producing  milk  ;  for  instance,  oats  are  inferior  in  such  respects  to 
wheat  and  especially  to  maize.  Wheat-fed  animals  have  acid  urine, 
whereas  the  others  have  alkaline  urine.  Correction  of  the  acidity 
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by  alkali  carbonates  did  not  bring  the  wheat-fed  animals  to  full 
vigour.  No  solution  of  the  problem  is  at  present  offered. 

W.  D.  H 

The  Fate  of  Ingested  Fat  in  the  Animal  Body.  H.  S.  Raper 
( Proc .  Amer.  Soc.  Biol.  Chem.,  1911,  ix — x;  J.  Biol.  Chern.,  11). — 
Cocoanut  oil  yielding  40% of  acids  volatile  with  steam  can  be  recovered 
from  a  mixture  of  1  gram  of  the  oil  with  the  minced  liver  of  a  cat  to 
the  extent  of  80%,  when  the  fatty  acids  are  subjected  to  steam  dis¬ 
tillation.  If  a  cat  is  fed  on  the  oil,  considerable  quantities  of  volatile 
acids  are  obtained  from  the  liver.  If  an  emulsion  of  the  oil  is  slowly 
introduced  into  a  vein,  from  30  to  50%  of  the  volatile  acids  can  be 
recovered  from  the  liver  two  or  three  hours  later,  which  is  about  the 
same  proportion  found  when  the  oil  is  absorbed  from  the  intestine. 

W.D.  H. 

Intestinal  Absorption.  Harold  C.  Bradley  and  H.  S.  Gasser 
(Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  xx  ;  J.  Biol.  Chem.,  11). — An 
emulsified  mixture  of  olive  oil  and  petroleum  was  given  to  a  dog.  The 
thoracic  lymph  contained  subsequently  both  substances  in  the  same 
proportion,  which  suggests  absorption  of  droplets. 

Isolated  intestinal  loops  were  perfused  with  defibrinated  blood  at  the 
height  of  digestion,  or  after  the  introduction  of  amino-acid  and 
peptone  into  the  loops.  Tyrosine  was  not  found  in  the  perfusate,  nor 
any  other  amino-acid.  W.  D.  H. 

Carbohydrate  Esters  of  the  Higher  Fatty  Acids.  II. 
Mannitol  Esters  of  Stearic  Acid.  W.  R.  Bloor  (J.  Biol.  Chem., 
1912,  11,  141  — 159). — A  fat  with  some  characteristic  property  which 
enables  it  to  be  traced  through  the  processes  of  absorption  and  trans¬ 
port  was  sought,  in  order  to  test  the  usually  accepted  theories  of  fat 
absorption.  The  substances  selected  were  stearic  acid  esters  of 
mannitol,  which  are  optically  active. 

Mannitol  distearate  shows  with  human  pancreatic  juice  a  digestibility 
of  about  one-third  that  of  cotton  oil,  and  with  castor  bean  lipase  about 
half  that  of  cotton  oil. 

Mannitan  distearate  is  not  attacked  by  castor  bean  lipase,  and  is 
only  slightly  digested  by  various  preparations  of  pancreas.  The 
amount  of  digestion  of  these  compounds  in  cats  is  also  Rmall,  so  that 
the  main  object  of  the  research  was  not  attained.  Further  work  is  in 
progress.  W.  D.  H. 

Experiments  in  Feeding  “Dissected"  Milk.  Elmer  V. 
McUollum  and  Edwin  B.  Hart  (Proc.  Amer.  Soc.  Biol.  Chem.,  1911, 
xvi — xvii  ;  J.  Biol.  Chem.,  11). — Experiments  on  pigs  indicate  that 
they  can  grow  to  a  considerable  extent  on  caseinogen  as  the  sole 
protein,  and  that  milk  treated  so  as  to  disturb  any  specific  complexes 
between  organic  and  inorganic  radicles  is  still  capable  of  maintaining  a 
fairly  vigorous  growth.  W.  D.  H. 

The  Metabolism  of  Hypophyseetomised  Dogs.  Francis 
G.  Benedict  and  John  Homans  (J.  Med.  Research,  1912.  25,  409 — 502). 
— Dogs,  especially  young  ones,  continue  to  live  for  a  considerable  time 


ii.  366 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


after  complete  or  almost  complete  removal  of  the  pituitary  gland ;  one 
died  three  months  alter  the  operation,  but  the  others  lived  longer, 
in  fact,  until  they  were  killed  seven  to  sixteen  months  later  for 
the  purpose  of  examination.  Their  normal  growth  is  retarded  ;  there 
is  a  tendency  to  a  low  body  temperature,  a  disturbance  of  the 
heat-regulating  mechanism,  and  a  fall  in  pulse  and  respiration  rates. 
The  total  metabolism  as  measured  by  carbon  dioxide  production  is  very 
low  ;  the  body  tends  to  become  fat,  and  a  condition  of  sexual  infantilism 
persists.  W.  D.  H. 

A  Comparison  of  the  Nutritive  Value  of  the  Nitrogen  of 
the  Oat  and  Wheat  Grains  for  the  Growing  Pig.  Elmer 
V.  McCollum  ( Proc  Amer.  Soc.  Biol.  Chem .,  1911,  xv;  J.  Biol.  Chem., 
11). — Little  if  any  difference  exists  in  the  utilisation  of  the  nitrogen 
of  these  grains  by  the  pig  for  growth  during  a  period  of  sixty  days. 

W.  D.  H. 

The  Relation  between  Nitrogen  Retention  and  Rise  of 
Creatinine  Excreted  During  Growth  in  the  Pig.  Elmer 
V.  McCollum  [Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  xv— xvi;  J.  Biol. 
Chem.,  11). — Young  pigs  show  a  steady  rise  in  creatinine  output 
during  growth.  In  a  pig  fed  on  oats,  there  was  a  rise  of  1  mg. 
of  creatinine  nitrogen  for  each  2‘01  grams  of  nitrogen  retained  ;  in 
the  wheat  fed  pig  the  figures  are  1  to  2-55.  It  is  suggested  that 
certain  protein  mixtures  may  supply  an  abundance  of  complexes 
necessary  to  the  formation  of  tissues  concerned  with  creatinine 
formation.  W.  D.  H. 

Effect  of  the  Quantity  of  Protein  Ingested  on  the  Nutrition 
of  Animals.  VI.  Tde  Chemical  Composition  of  the  Entire 
Body  of  Swine.  A.  D.  Emmett,  W.  E.  Joskph,  and  R.  H.  Williams 
(Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  xxxv — xxxvi ;  J.  Biol.  Chem., 
11). — Three  lots  of  young  pigs  were  fed  on  low,  medium,  and  high 
protein  planes.  Various  parts  were  analysed  after  slaughter.  The 
medium  group  made  the  best  showing.  Certain  differences  in  water, 
ash,  fat,  protein,  and  phosphorus  are  noted,  but  they  are  not  great. 

W.  D.  H. 

Absorption  and  Distribution  of  Aluminium  from  Aluminised 
Foods.  Max  Kahn  (Biochem.  Bulletin ,  1911,  1,  235 — 244). — In  the 
dog,  aluminium  from  alum  biscuits  passes  into  the  blood,  and  is  subse¬ 
quently  found  in  varying  degrees  in  many  organs,  and  is  excreted  in 
both  bile  and  urine.  W,  D.  H. 

The  Preparation  of  Secretin.  Wilhelm  Stepp  (J.  Physiol., 
1912,  43,  441 — 448). — Pancreatic  secretin  is  a  single  substance,  is 
soluble  in  water,  and  may  occasionally  be  free  in  the  intestinal 
mucous  membrane.  Usually  it  is  present  as  prosecretin,  which  is 
insoluble  in  water.  Secretin  is  obtainable  from  prosecretin  by  treat¬ 
ment  with  dilute  acids,  70%  alcohol,  or  strong  soap  solution.  Feebler 
extracts  can  be  made  with  glycerol  or  bile  salts.  It  is  insoluble  in 
acetone,  ether,  or  absolute  alcohol ;  this  fact  may  be  utilised  to 
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prepare  dry  powdered  mucous  membrane  which  keeps  indefinitely ; 
from  this  secretin  can  be  always  prepared  by  boiling  with  dilute 
acid.  W.  D.  H. 

The  Absence  of  Temperature  Changes  During  the 
Transmission  of  a  Nerve-impulse.  Archibald  Y.  Hill  (J. 
Physiol.,  1912,  43,  433 — 440). — The  absence  of  beat  formation  in 
active  nerve  noted  by  Rolleston  is  here  confirmed  by  improved 
methods.  .For  every  single  impulse  the  change  of  temperature,  if 
any  occurs,  is  less  than  a  huudred  millionth  of  a  degree.  This 
suggests,  but  does  not  finally  prove,  that  the  propagated  nervous 
impulse  is  not  a  wave  of  irreversible  chemical  breakdown,  but  a 
reversible  change  of  a  physical  nature.  W.  D.  H. 

The  Control  by  the  Splanchnic  Nerve  of  Adrenaline 
Secretion.  T.  ft.  Elliott  ( Proc .  physiol.  Soc.,  1911-12,  xxxii — xxxiii; 
J.  Physiol.,  43). — The  suprarenals  lose  much  of  their  adrenaline  from 
the  irritation  of  a  cerebral  puncture  and  haemorrhage,  and  by  ether 
anaesthesia.  There  is  a  similar  loss  centrally  excited  as  a  result  of 
alarm.  No  exhaustion,  however,  was  noted  after  direct  excitation  of 
the  splanchnic  nerves,  nor  after  the  administration  of  pilocarpine. 

W.  D.  H. 

The  Relations  to  Electrolytes  of  the  Hearts  of  Different 
Species  of  Animals.  I.  Elasmobranchs  and  Pecten. 
George  ft.  Mines  {J.  Physiol.,  1912,  43,  467 — 506). — The  hearts 
of  elasmobranch  fishes  and  of  the  common  scallop  ( Pecten )  show  close 
resemblances  to  that  of  the  frog  in  relation  to  electrolytes.  The 
action  of  magnesium  accords  with  the  hypothesis  that  it  acts  by 
altering  the  electric  charge  of  the  surfaces  which  are  affected  by  the 
hydrogen  ion  and  by  tervalent  cations. 

Differences  in  the  quantitative  relations  of  the  hearts  to  those 
electrolytes  which  act  by  altering  the  electric  charge  of  surfaces  in  the 
heart  indicate  the  existence  of  differences  in  the  isoelectric  points  of 
the  materials  of  which  the  different  hearts  are  composed. 

W.  D.  H. 

The  Oxygen  Exchange  of  the  Suprarenal  Gland.  K.  O. 
Neumann  ( Proc .  physiol.  Soc.,  1911-1912,  xxxi ;  J.  Physiol.,  43). — 
The  amount  of  oxygen  used  per  gram  per  minute  in  the  suprarenal 
gland  averaged  in  10  cats,  0  035  c.e.,  and  in  4  rabbits,  0’03  c.c.  The 
blood  flow  per  gram  of  gland  per  minute  was  in  the  mean  for  the  cats, 
2  7  c.c.,  and  in  the  rabbits,  2*6  c.c.  Injection  of  0T  mg.  of  adrenaline 
caused  a  slight  increase  of  blood  flow.  W.  D.  H. 

The  Presence  of  Glycerophosphatase  in  Animal  Organs. 
Paul  Grosser  and  Joseph  Husler  (Btochem.  Zeitsch.,  1912,39,  1 — 5). 
— Within  twenty-four  hours,  the  dried  tissue  or  extracts  from  kidneys 
and  mucous  membrane  of  the  small  intestine  of  cats  were  able  to  cause 
the  scission  of  100%  of  the  phosphoric  acid  from  a  1%  solution  of 
sodium  glycerophosphate  (optically  inactive).  During  the  same  period, 
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the  lung  tissue  caused  a  scission  of  62%,  the  liver  16%,  the  spleen  of 
traces,  whereas  the  blood  and  muscular  tissue  were  quite  inactive.  If 
the  tissues  or  the  extract  be  heated,  they  are  quite  inactive,  so  that 
certain  tissues,  especially  the  kidneys  and  small  intestine,  contain  a 
glycerophosphatase.  The  action  of  pepsin,  trypsin,  and  other  ferments 
on  glycerophosphates  was  also  investigated.  With  the  exception  of 
erepsin,  they  were  found  to  be  inactive.  The  faeces  also  contain  a 
glycerophosphatase,  which  the  authors  believe  is  not  due  to  thepiesence 
of  bacteria.  The  natural  glycerophosphates  from  lecithin  are  also 
hydrolysed  by  the  glycerophosphatase.  S.  B.  S. 

Synthetic  Action  of  Enzymes.  Harold  0.  Bradley  (Proc. 
Amer.  Soc.  Biol.  Chem.,  1911,  xxviii  ;  J.  Biol.  Chem.,  11). — A.  quanti¬ 
tative  comparison  of  lipolytic  activity  appears  of  doubtful  value  in 
supporting  the  theory  of  the  synthetic  functions  of  enzyme  in  tissues. 
Mammary  glands  at  the  height  of  lactation  showed  no  lactase,  the 
enzyme  which  should  synthesise  as  well  as  hydrolyse  lactose.  No 
definite  evidence  of  the  synthetic  function  of  enzymes  in  living  tissues 
was  obtained.  W.  D.  H. 

Glycolysis.  Phoebus  A.  Levene  and  Gustave  M.  Meyer  (Proc. 
Amer.  Soc.  Biol.  Chem.,  1911,  xxix — xxx ;  J.  Biol.  Chem.,  11). — The 
experiments  recorded  definitely  establish  for  the  first  time  the  fact  that 
lactic  acid  is  an  intermediate  product  of  glycolysis  in  living  tissues. 

W.  D.  H. 

Glycolysis  as  Modified  by  Removal  of  the  Pancreas  and  by 
the  Addition  of  Antiseptics.  Hugh  McGuigan  and  C.  L.  von 
Hess  (Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  xxxiv — xxxv ;  J.  Biol. 
Chem.,  11)  . — Mixtures  of  extracts  of  normal  muscle  and  pancreas 
with  toluene  or  chloroform  added  as  antiseptics  cause  little  or  no 
glycolysis,  or  not  more  than  muscle  alone  does.  Muscle  of  de- 
pancreatised  dogs  had  no  action  on  dextrose  either  with  or  without 
the  addition  of  pancreatic  extract.  The  results,  however,  are  valueless, 
as  it  was  found  that  the  antiseptics  added  are  quite  sufficient  in 
themselves  to  inhibit  glycolysis.  W.  D.  H. 

Synthesis  of  Lecithin  in  the  Hen.  Elmer  V.  McCollum  and 
J.  G.  Halpin  (Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  xiii — xiv  ;  J.  Biol. 
Chem.,  11). — From  examining  the  eggs,  the  conclusion  is  drawn  that 
the  synthesis  of  phosphatides  is  readily  accomplished  in  the  body  of 
the  hen  on  rations  which  are  free  from  those  substances. 

W.  D.  H. 

Composition  of  the  Egg-shells  of  Pollachius  brandti.  K. 
Miyake  and  T.  Tadokoho  (J.  Coll.  Ayric.  Tohoku  Imp.  Univ.  Sapporo , 
1911,  4,  269 — 277.  Compare  Buehtala,  Abstr.,  1908,  ii,  610). — The 
substance  was  prepared  by  washing  the  crushed  eggs  with  water, 
treating  for  some  days  with  1%  hydrochloric  acid,  again  washing  with 
water,  and  extracting  with  alcohol  and  ether.  The  dried  skins  con¬ 
tained  C,  51-24  ;  H,  8  41  ;  N,  14*57;  S,  0-67  ;  and  O,  25-11%,  and 
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are  therefore  similar  in  composition  to  the  egg-skins  of  Scyllium 
catulus  (Krwkenberg,  Abstr.,  1885,  826)  ;  it  resembles  keratin  in  its 
behaviour  towards  various  veageuts.  The  distribution  of  the  nitrogen, 
as  determined  by  boiling  with  strong  hydrochloric  acid,  was  found  to 
be  as  follows :  Ammonia-N,  5*97  ;  melanin-N,  0*96 ;  monamino-N, 
78*24,  and  diamino-N,  14*83%. 

The  following  amounts  of  cleavage  products  were  obtained  from 
the  skins  :  tyrosine,  0*53;  leucine,  2*4;  glutamic  acid,  1*40;  arginine, 
2*30,  and  lysine,  1*75%.  Histidine  was  also  present. 

N.  H.  J.  M. 

Egg  Capsules  of  Two  Species  of  Shark.  Louis  Hussakof 
and  William  H.  Welker  ( Biochem .  Bulletin ,  1911,  1,  216 — 221). — 
The  egg  capsules  of  the  skate  and  Port  Jackson  shark  are  composed 
of  a  keratinous  material  which  differs  in  certain  points  from  other 
keratins ;  the  two  new  keratins  also  differ  in  solubilities  from  each 
other.  There  is  also  a  slight  difference  in  their  colour ;  the  pigments 
are  probably  melanins.  W.  D.  H. 

Physiology  of  Marine  Organisms.  II.  Influence  of  the 
Carbon  Dioxide  and  Oxygen  Tensions  on  Rhythmical  Move¬ 
ments.  Herbert  E.  Roaf  ( J .  Physiol.,  1912,  43,  449 — 454). — By 
adding  sodium  hydrogen  carbonate  to  sea- water,  it  is  possible  to  alter 
the  hydrogen  ion  concentration  independently  of  the  carbon  dioxide 
tension.  The  rates  of  movement  of  fish  and  barnacles  are  influenced 
by  this  concentration  in  opposite  directions.  The  influence  of  carbon 
dioxide  is  due  to  its  effect  on  the  hydrogen  ion  concentration.  The 
oxygen  tension  has  no  influence  on  rate  of  movement.  W.  D.  H. 

The  Effect  of  the  Chemical  Composition  of  the  Medium  on 
the  Life  Cycle  of  Hydatma  Senta.  A.  Franklin  Shull  ( Biochem . 
Bulletin ,  1911,  1,  174 — 193). — This  animal  is  a  rotifer  in  which 
reproduction  occurs  alternately,  sexually,  and  parthenogenetically. 
Urea,  ammonium  salts,  beef  extract,  creatine,  horse  manure  (boiled 
or  not)  all  reduce  or  may  wholly  prevent  male  producers  from 
appearing.  W.  D.  H. 

Fasting  Studies.  VI.  Distribution  of  Nitrogen  During  a 
Fast  of  One  Hundred  and  Seventeen  Days.  Paul  E.  Howe,  H.  A. 
Mattill,  and  Philip  B.  Hawk  (J.  Biol.  Ghem.,  1912,  11,  103 — 127). — 
The  subject  of  the  fast  was  a  collie  dog  ;  after  the  fast,  during  which 
the  dog  took  water  only,  it  was  brought  back  to  its  original  weight 
and  subjected  to  a  second  fast,  the  details  of  which  will  be  published 
later.  Details  of  the  elimination  of  nitrogen  in  urine  and  faeces  are 
given.  There  was  no  indication  of  a  pre-mortal  rise  in  the  nitrogen 
excretion,  or  of  “  creatine  crossing,”  that  is,  an  excess  of  creatine 
over  creatinine.  W.  D.  H. 

Studies  in  Water-Drinking.  XIII.  (Fasting  Studies.  VIII.) 
Hydrogen  Ion  Concentration  of  Faeces.  Paul  E.  Howe  and 
Philip  B.  Hawk  (J.  Biol.  Ghem.,  1912,  11, 129 — 140). — The  hydrogen 
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ion  concentration  was  estimated  in  the  faeces  of  three  men,  two  in 
water-drinking  experiments,  and  one  in  a  fasting  test.  The  hydrogen 
electrode  of  the  Salm  type  was  used.  The  reaction  was  uniformly 
alkaline,  the  hydrogen  ion  concentration  varying  between  0T5  x  10-8 
and  9‘8  x  10“8.  Water  drinking  with  meals  tended  to  increase  the 
concentration.  Changes  in  diet  caused  very  small  variations.  Previous 
investigators  have  reported  acid  stools  in  fasting,  but  this  was  not 
confirmed  in  the  present  investigation.  W,  D.  H. 

The  Effect  of  High  Magnesium  Intake  on  Calcium  Excre¬ 
tion  by  Pigs.  Edwin  B.  Hakt  and  H.  Steenbock  ( Proc .  Amer.  Sor. 
Biol.  Chem.,  1911,  xiv ;  J.  Biol.  Chem.,  11). — An  increased  intake  of 
magnesium  salts  leads  to  an  increased  excretion  of  calcium  in  the 
urine.  Faulty  calcium  retention  for  bone  formation  incident  to  a 
diet  of  grains  or  grain  by-products  only  does  not  lie  in  an  improper 
ratio  of  these  elements  in  the  food,  but  rather  to  a  lack  of  supply  of 
calcium.  W.  D.  H. 

The  Reducing  Properties  of  Normal  Urine.  Friedrich  N. 
Schulz  (Zeitsch.  physiol.  Chem.,  1912,  77,  121 — 128). — Normal  urine 
free  from  sugar  gives  a  positive  reaction  with  Trommer’s  test,  if  the 
copper  sulphate  is  added  first  and  then  the  sodium  hydroxide.  This 
is  attributed  to  creatinine,  which  reacts  in  the  same  way. 

W.  D.  H. 

The  Excretion  of  Silicic  Acid  in  Human  Urine.  Hugo 
Schulz  ( P/luger’s  Archie,  1912,  144,  350 — 360). — The  amount  of 
silicic  acid  in  the  author’s  urine  varied  from  0'04  to  0T6  gram  per 
litre.  Higher  figures  are  obtained  in  dogs  when  a  large  amount 
of  vegetable  food  was  taken  ;  the  greater  quantity  originates  in  this 
way  3  silicic  acid  is,  however,  a  small  but  constant  constituent  of 
connective  tissue,  so  the  urinary  silicic  acid  has,  in  part,  a  metabolic 
origin.  W.  D.  H. 

The  Excretion  of  Amino-acids  in  the  Urine  under  the 
Influence  of  Strenuous  Exercise  at  High  Altitudes.  Ernesto 
Signorelli  ( Biochem .  Zeitsch.,  1912,  39,  36 — 49). — The  amino-acids 
were  estimated  by  the  Sorensen-HeDriques  method.  The  quantity  of 
total  nitrogen  excreted  in  the  urine  diminishes  in  high  altitudes 
(3000 — 4000)  metres)  as  compared  with  the  normal.  It  increases  again 
with  strenuous  bodily  exercise.  The  amount  of  amino-acids  excreted 
decreases  also  in  high  altitudes,  both  during  rest  and  work.  This 
result  may  be  possibly  ascribed  to  the  increased  oxidative  capacity  of 
the  tissues.  S.  B.  S. 

The  Lipolytic  Enzyme  of  the  Urine.  Hugo  Pribram  and 
Julius  Lowy  ( Zeitsch .  physiol.  Chem.,  1912,  76,  489 — 495). — 
Lipasuria  may  be  nephrogenous  as  in  nephritis,  or  it  may  be  due  to 
an  increase  in  the  lipase  of  the  blood  as  in  fever,  and  disintegration  of 
leucocytes.  It  also  occurs  in  disorders  of  the  alimentary  tract,  such  as 
jaundice  and  in  polyuria.  Food  has  no  influence  on  it.  W.  D.  H. 
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The  Urine  of  Late  Pregnancy  and  the  Puerperium.  John.  R. 
Murlin  and  H.  C.  Bailey  ( Proc .  Amer.  Soc.  Biol.  Chem.,  1911, 
xvii — xviii ;  J.  Biol.  Chem.,  11). — Normal  maternity  cases  on  creatine- 
free  diets  containing  less  than  35  calories  per  kilo,  show  creatine  in 
the  urine.  In  a  well-fed  case,  the  ammonia-nitrogen  ran  as  high  as 
12-2%  of  the  total,  and  the  amino-acid-nitrogen  was  7 '9%.  Pre¬ 
eclamptic  cases  on  a  milk  diet  showed  no  high  ammonia.  In  a  case 
of  interpartum  eclampsia,  the  ammonia  was  not  over  6%  until  after 
the  convulsions ;  afterwards  it  ran  up  to  30%.  In  another  case  the 
ammonia  fraction  was  high,  but  fell  rapidly  as  the  patient’s  condition 
improved.  W.  D  H. 

Excretion  of  Formaldehyde,  Ammonia,  and  Hexamethyl¬ 
enetetramine.  Hugh  McGuigan  (Proc.  Amer.  Soc.  Biol.  Chem.,  1911, 
xxxiii — xxxiv  ;  J.  Biol.  Chem .,  11). — The  intravenous  injection  of  form¬ 
aldehyde  is  followed  by  its  oxidation  with  surprising  rapidity  ;  lOOc.c. 
of  a  ]%  solution  injected  into  a  dog  completely  disappeared  from  the 
blood  within  thirty  minutes.  It  is  excreted  with  the  urine  as  such 
only  when  large  doses  are  given  ;  as  a  rule,  only  formic  acid  is  found 
there.  It  is  also  excreted  and  oxidised  in  the  intestine,  but  more 
slowly.  Hexamethylenetetramine  injected  in  like  manner  is  found  in  the 
blood  several  hour*’  later,  and  in  most  of  the  excretions.  Ammonia  is 
not  excreted  in  the  lungs,  but  combined  with  formaldehyde,  however, 
it  is  found  in  the  bronchial  secretion.  W.  D.  H. 

The  Haemolytic  Power  of  Fatty  Acids.  Fletcher  McPhedran 
{Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  x — xi ;  J.  Biol.  Chem.,  11). — 
Faust  and  Tallquist  ascribe  the  anaemia  due  to  Bothriocephalus  latus  to 
the  unsaturation  of  oleic  acid.  Other  more  unsaturated  acids  occurring 
in  the  body  may  also  be  of  importance  in  anaemia,  but  experiments 
show  that  increase  in  the  number  of  unsaturated  carbon  atoms  does 
not  increase  the  haemolytic  power.  Saturation  of  the  free  bonds  with 
halogens  actually  increases  it,  but  in  the  case  of  dihydroxystearic  acid 
the  saturation  with  hydroxyl  groups  diminishes  it.  W.  D.  H. 

The  Purines  and  Purine-Enzymes  of  Tumours.  H.  Gideon 
Wells  {Proc.  Amer.  Soc.  Biol.  Chem.,  1911,  x;  J.  Biol.  Chem.,  11). — The 
liver  is  the  chief  or  only  organ  of  the  human  body  capable  of  oxidising 
xanthine  into  uric  acid  in  vitro.  Secondary  carcinomas  of  the  liver 
cannot  do  this.  Both  malignant  and  benign  tumours  resemble  normal 
tissues  as  regards  content  of  purines  and  purine  enzymes  ;  guanase  and 
nucleases  are  always  present ;  adenase  and  xanthine-oxydase  are 
absent.  A  tumour  breeds  true  both  histologically  and  chemically  in 
secondary  growths  ;  that  is,  if  secondary  in  the  liver,  they  will  not 
correspond  to  liver  tissue.  W.  D.  H. 

Studies  in  Experimental  Glycosuria.  VIII.  The  Relation¬ 
ship  of  the  Adrenal  Glands  to  Sugar  Production  by  the 
Liver.  John  J.  R.  Macleod  and  R.  G.  Pearce  {Amer.  J.  Physiol., 
1912,  29,  419 — 435). — It  is  only  when  the  adrenal  glands  are  intact 
that  it  is  possible  by  stimulating  the  nerves  supplying  the  liver  to 
excite  hyperglycogenolysis.  Some  influence  exerted  by  the  adrenal 
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glands  is  evidently  essential  for  the  functional  integrity  of  the 
nerves  which  control  the  process  of  glycogenolysis.  W.  D.  H. 

The  Pharmacology  of  Iodine.  Oswald  Loeb  ( Verb .  Ges.  deut. 
Naturforsch.  Aerzte,  1912,  ii,  [2],  483 — 484). — When  sodium  iodide  is 
administered  to  dogs,  with  the  production  of  pleuritis,  the  exudations 
in  the  lungs  and  elsewhere  contain  from  30  to  50%  of  the  original 
iodine  in  a  form  which  is  insoluble  in  alcohol,  and  therefore  in  the 
form  of  organic  compounds.  C.  H.  D. 

The  Action  of  Phosphorus  on  the  Calcium  Metabolism  o* 
the  Dog.  Martin  Kochmann  ( Biochem .  Zeitsch.,  1912,  39,  si — 87). 
— Phosphorus  influences  the  calcium  and  phosphoric  acid  metabolism 
in  that  it  causes  a  retention,  or,  at  any  rate,  a  diminution,  of  the 
negative  balance.  The  active  doses  approximate  to  the  toxic  doses, 
but  the  time  during  which  administration  takes  place  exerts  no 
influence  on  the  result.  The  method  of  action  can  be  explained  by 
assuming  that  the  toxic  products  of  metabolism,  which  under  normal 
conditions  combine  with  the  calcium,  are  broken  down  under  the 
influence  of  the  phosphorus  to  non-toxic  substances.  The  magnesium 
metabolism,  which  runs  more  or  less  parallel  with  that  of  nitrogen,  is 
not  directly  influenced  by  phosphorus.  S.  B.  S. 

The  Action  of  Arsenic  on  the  Blood-vessels.  Adam  Loeb 
( Verh .  Ges.  deut.  Naturforsch.  Aerzte,  1912,  ii,  [2],  489 — 491). — Small 
quantities  of  sodium  arsenite  produce  a  great  increase  in  the  quantity 
of  blood  passing  through  an  artery,  but  the  vessel  still  responds 
at  once  to  barium  salts  or  adrenaline.  C.  H.  D. 

Influence  of  Certain  Ions  on  the  Electrical  Charge  of 
Surfaces  and  its  Relationship  to  Problems  in  Colloidal 
Chemistry  and  Biology.  George  R.  Mines  (Koll.  Chem.  Beihefte, 
1912,  3,  191 — 236). — The  action  of  ions  in  determining  the  electrical 
charge  of  surfaces  in  contact  with  aqueous  solutions  is  discussed,  and 
experiments  are  described  relating  to  the  influence  of  the  valency  and 
of  the  simple  or  complex  character  of  multivalent  ions  in  the  action 
of  aqueous  solutions  of  salts  on  the  frog’s  heart.  Comparative  observa¬ 
tions  with  yttrium  and  hexamminecobalt  chloride  indicate  that  the 
influence  of  the  latter  is  only  about  1%  of  that  of  the  former.  The 
differences  exhibited  by  different  ions  in  this  respect  correspond  with 
those  which  are  found  when  various  colloidal  substances  are  examined 
in  reference  to  their  permeability  towards  different  ions. 

H.  M.  D. 

The  Action  of  Substances  of  Homologous  Series  in  Vital 
Processes.  Otto  Wakburg  and  Rudolf  Wiesel  ( Pjiiiyer’s  Archiv, 
1912,  144,  465 — 488). — Previous  work  has  shown  that  the  influence  of 
ketones,  nitriles,  amides,  etc.,  on  the  rapidity  of  oxidation  in  living 
cells  is  dependent  on  their  concentration,  is  immediate  and  reversible, 
but  is  independent  of  chemical  composition;  two  nitriles  may  differ 
enormously  in  their  action,  but  a  nitrite  and  a  ketone  may  act  alike. 
The  effects  coincide  with  those  obtained  by  Meyer  and  Overton  in  their 
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study  of  narcosis.  The  present  experiments  deal  with  various  kinds  of 
living  cells,  bacteria,  yeast,  etc.,  and  confirm  those  previously  described 
in  relation  to  blood  corpuscles.  In  a  series  of  urethanes,  an  increase  of 
activity  with  a  rise  of  molecular  weight  was  found.  The  same  was 
found  in  alcohols,  nitriles,  and  ketones  ;  this  runs  parallel  with  the 
precipitating  influence  of  these  reagents.  A  number  of  other 
experiments  are  described  which  tell  in  favour  of  the  Meyer-Overton 
view  that  the  interaction  between  nai’cotics  and  cell-lipoids  is  an 
important  factor  in  narcosis.  W.  D.  H. 

Hindrance  of  the  Action  of  Hydrogen  Cyanide  in  the 
Living  Cell.  Otto  Warburg  ( Zeitsch .  physiol.  Ghent.,  1912,  76, 
331 — 346). — Most  substances  such  as  alcohols,  formaldehyde, 
urethanes,  or  substituted  ureas  are  additive  in  their  action  on  oxidative 
changes  in  the  living  cell,  for  example,  if  the  retardation  due  to 
urethane  is  30%  of  the  total  and  that  due  to  formaldehyde  is  20%,  the 
retardation  caused  by  a  mixture  of  both  will  be  50%  or  more.  When, 
however,  hydrogen  cyanide  is  one  of  the  components,  the  retardation 
effected  is  by  no  means  equal  to  the  sum  of  the  retardations  taken 
singly,  it  is  always  much  less  and  sometimes  20%  or  even  50%  less  than 
the  retardation  caused  by  the  hydrogen  cyanide  alone.  The  re¬ 
spiration  of  cells  saturated  with  hydrogen  cyanide  is  increased  by  the 
addition  of  substances  which  when  used  alone  retard  respiration.  The 
influence  is  not  a  progressive  one ;  methylurethane  does  not  act  any 
more  strongly  after  six  hours  than  after  three  hours  ;  it  cannot  there¬ 
fore  be  due  to  a  gradual  recovery  from  the  poison.  The  higher 
members  of  a  homologous  series  are  more  active  than  the  lower  in 
overcoming  the  effects  of  hydrogen  cyanide. 

The  experiments  were  made  with  young  erythrocytes  of  geese. 

Increase  of  concentration  of  an  active  snbstance  when  used  alone 
increases  the  retardation ;  in  general,  a  given  quantity  of  urethane 
diminishes  the  velocity  of  oxidation  by  a  definite  fraction. 

E.  F.  A. 

The  Influence  of  the  Ingestion  of  Thiocyanates.  G.  Diena 
( Biochem .  Zeitsch.,  1912,  39,  12 — 20). — For  the  purpose  of  the 
experiments  a  protein-thiocyanogen  compound  (rhodalzide)  was 
administered  to  dogs  with  various  fistulse  (submaxillary  gland  fistula, 
stomach  fistula  made  by  Pawloff’s  method,  biliary  and  duodenal 
fistulae).  The  secretions  were  tested  for  thiocyanate  at  intervals  after 
administration  of  the  medicament.  There  was  always  a  marked 
thiocyanate  reaction  in  the  saliva,  which  lasted  for  twenty-four  hour's 
after  administration  of  the  medicament.  There  was  a  weak  reaction 
from  the  other  fistulse,  which  was  generally  observed  four  to  four  and 
a-half  hours  after  administration.  The  experiments  of  Kondo  show 
also  that  the  administration  of  thiocyanates  increases  the  uric  acid 
output.  S.  B.  S. 

The  Relation  between  Chemical  Constitution  and  Physio¬ 
logical  Action  in  the  Morphine  and  Strychnine  Groups. 
Oswald  Loeb  and  Ludwig  Oldenbekg  (Verb.  Ges.  deut.  Naturforsch. 
Aerzte,  1912,  ii,  [2],  481 — 483). — Dihydromorphine  (Oldenberg,  Abstr., 
vol.  cii.  ii.  25 
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1911,  i,  668)  and  dihydrocodeine  resemble  the  unreduced  alkaloids  in 
their  physiological  action,  whilst  tetrahydrothebaine  and  dihydro¬ 
strychnine  have  lost  the  power  of  producing  tetanus.  This  property 
is  thus  connected  with  the  presence  of  the  double  linking.  In  the 
case  of  dihydromorphine,  re-oxidation  to  morphine  may  take  place  in 
the  organism,  this  being  prevented  in  tetrahydrothebaine  by  the 
presence  of  a  hydroxyl  group.  C.  H.  D. 

The  Action  Currents  of  Muscle  Poisoned  with  Veratrine 
Paul  Hoffmann  ( Zeitach .  Biol.,  1912,  58,  55 — 80). — In  the  electro- 
myogram  obtained  from  veratrinised  muscle,  a  study  is  made  of  the 
parallelism  between  the  fibrillations  and  the  oscillations  of  the  electro¬ 
gram.  Differences,  however,  occur  which  show  that  “  veratrine 
tetanus  ”  is  not  on  all  fours  with  ordinary  tetanus.  [The  details  are 
of  more  interest  to  electro-physiologists  than  to  chemists.] 

W.  D.  H. 

The  Action  of  Veratrine  on  Striped  Muscle.  II.  G.  Lamm 
{Zeitach.  Biol.,  1912,  58,  37 — 54). — The  fibrillary  contractions  seen  in 
muscles  poisoned  with  veratrine  is  spoken  of  as  veratrine-tetanus.  It 
penetrates  the  plasmatic  membrane,  but  is  not  oxidised  by  the  active 
muscle ;  excess  of  calcium  salts  in  the  fluid  increases  the  action. 

W.  D.  H. 

Aromatic  Mercury  Compounds.  II.  Ferdinand  Blumenthal 
and  Kurt  Oppenheim  ( Biochem .  Zeitsch.,  1912,  39,  50 — 58). — The 
experiments  were  carried  out  on  rabbits  and  rats.  After  administra¬ 
tion  of  the  sodium  salt  of  diaminomercuridiphenyldicarboxylic  [di- 
jo-amino-o-mercuridibenzoic]  acid,  mercury  was  found  only  in  the 
intestine,  and  never  in  the  liver ;  after  that  of  mercuridihydroxy- 
diphenyldicarboxylic  acid,  it  was  found  in  the  liver  and  intestines, 
and  in  smaller  quantities  in  the  blood ;  after  that  of  the  mercuridi- 
nitrodiphenyldicarboxylic  acid,  it  was  also  found  in  the  liver,  intes¬ 
tines,  and  blood.  After  administration  of  the  mercury  salt  of  the 
diamino  derivative,  the  metal  was  found  ODly  in  the  intestine.  This 
salt  was  toxic,  whereas  the  three  sodium  salts  were  relatively 
innocuous.  S.  B.  S. 
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Sterilisation  of  Drinking  Waters  by  the  Action  of 
Ozonised  Oxygen  and  of  Chlorine  Compounds  in  the  Nascent 
State.  E.  Rouquette  ( Compt .  rend.,  1912,  154,  447 — 450). — Sodium 
hypochlorite  was  employed  successfully  for  the  sterilisation  of  water 
during  a  recent  cholera  epidemic.  Water  containing  15,000  B.  coli 
per  litre  was  rendered  sterile  by  the  addition  of  1  mg.  of  active 
chlorine  per  litre  containing  1  mg.  of  organic  matter. 
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The  best  form  in  which  to  use  active  chlorine  for  this  purpose  is  as 
a  mixture  of  one  part  of  the  salt,  Na2S209  (obtained  by  mixing 
hydrogen  peroxide  and  sodium  hydrogen  sulphate  in  concentrated 
solution),  and  two  parts  of  the  compound  Na202Cl  (prepared  by 
addition  of  sodium  sulphate  to  calcium  hypochlorite  solution,  the 
calcium  sulphate  being  removed  by  filtration).  The  mixture  is  added 
in  the  proportion  of  0‘02 — OT  part  per  100,000,  according  to  the 
degree  of  bacterial  contamination.  It  is  more  rapid  and  intense  in 
action  than  sodium  hypochlorite,  and  the  water  thus  treated  is 
odourless,  tasteless,  and  contains  no  chlorine,  hydrochloric  or  sulphuric 
acid.  W.  O.  W. 

A  Recently  Discovered  Bacterial  Decomposition  of  Sucrose. 
W.  L.  Owen  («/.  Ind .  Engin.  Ghent. ,  1911,  3,  481 — 486). — A  summary 
of  the  results  obtained  by  the  Department  of  Bacteriology  in  its 
investigation  of  the  part  played  by  bacteria  in  the  deterioration  of 
sugars.  Sugars  were  obtained  from  the  most  important  sugar- 
producing  countries,  their  bacterial  flora  carefully  examined,  and 
found  to  consist  chiefly  of  members  of  the  “  potato  bacilli,’'  such  as 
B.  vulgatus,  B.  mesentericus  fuscus ,  B.  mesentericus  ruber ,  B. 
mesentericus  niger,  and  B.  mesentericus  granulatus,  which  are 
characterised  by  the  very  high  resistance  of  their  spores  to  heat, 
which  power  they  appear  to  have  developed  more  strongly  by  growth 
on  sugar,  as  the  spores  of  many  of  the  most  deteriorative  type 
germinated  freely  after  several  hours’  exposure  to  100°,  some  even 
surviving  the  raising  of  the  temperature  to  109°  during  fifteen  to 
thirty  minutes,  and  as  might  be  expected  from  this  they  were  found 
to  persist  during  all  stages  in  the  manufacture  of  sugar. 

Further  work  has  shown  that  the  formation  of  the  lsevorotory  gum 
levan  isolated  by  Greig  Smith  is  the  product  of  the  action  of  these 
bacteria  directly  on  sucrose,  and  not  on  the  nascent  products  of  its 
inversion  as  believed  by  Smith  ;  its  production  only  takes  place  in  the 
presence  of  sucrose,  and  more  energetically  in  slightly  alkaline 
solutions,  whereas  invertase  is  entirely  inactive  under  alkaline 
conditions ;  this  was  also  demonstrated  by  experiments  with  sugar 
solutions  inoculated  with  only  gum-forming  bacteria,  and  others 
containing  yeast  in  addition,  when  those  containing  only  bacteria 
(the  inverting  powers  of  which  are  far  less  than  yeast)  yielded  a  much 
larger  quantity  of  levan  than  those  in  which  the  yeast  had  produced 
dextrose  and  lsevulose. 

Since  reducing  sugars  are  found  to  develop  concurrently  with  levan 
in  the  fermentation  of  sucrose,  the  decomposition  is  considered  to  take 
place  according  to  the  equation  :  C12H22Ou  =  CcH12  ^6  "b  ^-^e 

enzyme  causing  this  decomposition  of  sucrose,  for  which  the  name 
levanase  is  proposed,  has  been  isolated  as  a  dark-coloured  powder  by 
cultivating  B.  vulgatus  on  agar  agar,  taking  the  ten-day  old  surface 
growth,  grinding  it  with  powdered  glass,  dissolving  in  water,  and 
precipitating  with  alcohol ;  this  product  when  introduced  into  sucrose 
solutions  containing  sufficient  toluene  to  inhibit  bacterial  growth 
yielded  levan  and  a  reducing  sugar,  although  microscopic  examination 
showed  the  complete  absence  of  living  cells. 
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The  errors  introduced  by  the  presence  of  levan  in  commercial  sugar 
analysis  are  also  discussed  in  the  original.  F.  M.  G.  M. 

Effect  of  Quinine  on  Cultures  of  Pneumococci.  Orville  H. 
Brown  ( Proc .  Amer.  Soc.  Biol.  Chem.,  1911,  xxxvi;  J.  Biol.  Chem.,  11). 
— Although  the  therapeutic  use  of  quinine  in  pneumonia  has  given 
varying  results,  the  effect  of  quinine  in  killing  the  Pneumococcus  is 
undoubted.  Pure  quinine  is  better  than  its  salts.  Higher  concen¬ 
trations  or  longer  exposure  is  necessary  to  kill  Streptococci  and 
Staphylococci.  W.  D.  H. 

Disinfecting  Power  of  Complex  Organic  Mercury  Com¬ 
pounds.  I.  Aromatic  Mercuricarboxylic  Acids.  II.  Walter 
Schoeller  and  Walther  Schrauth  ( Zeitsch .  Hyg.  Infekt- 
krankh.,  1911,  70,  24 — 34.  Compare  ibid.,  1910,  60,  497). — The 
present  paper  deals  with  the  influence  on  the  disinfecting  power  of 
sodium  o-hydroxymercuribenzoate,  HO^Hg'CgH^COgNa,  exerted  by 
the  introduction  of  various  substituents  into  the  or<4o-position  in 
regard  to  the  carboxyl  group.  The  experiments  were  executed  chiefly 
with  Staphylococcus  pyogenes  aureus,  and  in  some  cases  with  B. 
anthracis  spores.  Substitution  of  chlorine,  iodine,  methyl-  and 
m  ethoxy-groups  raise  the  disinfecting  power  considerably.  Hydroxyl 
and  sulphoxyl  groups  lower  the  disinfecting  power.  Substitution  of 
-NHj  also  decreases  the  disinfecting  power,  but  alkyl  groups  intro¬ 
duced  into  the  amino-group  raise  it  again  to  a  degree  corresponding 
with  the  number  of  groups  introduced.  The  introduction  of  an 
acidic  group  into  the  amino-group  decreases  the  disinfecting  power  of 
sodium  o-hydroxymercurianthranilate.  The  removal  of  the  carboxyl 
group  attached  to  the  nucleus  of  the  compound 

H0-Hg-C6H3(C02Na)-NH-CH2-C02Na 
increases  the  disinfecting  power.  The  introduction  of  a  second 
hydroxymercuri-group  into  the  benzene  nucleus  increases  the 
disinfecting  power.  It.  V.  S. 

The  Influence  of  Potassium  Hexatantalate  on  the  Action 
of  Antimony  Compounds  in  Experimental  Trypanosome 
Infection.  Julius  Morgenroth  and  F.  Rosenthal  ( Zeitsch .  Hyg. 
Jnfekt-Krankh.,  1911,  68,  506 — 534). — A  continuation  of  previous 
work  on  the  same  subject  (Abstr.,  1911,  ii,  632);  it  is  found  that 
potassium  hexatantalate  not  only  destroys  the  poisonous  action  of 
potassium  antimonyltartrate  on  the  trypanosomes  of  mice,  but  it  also 
diminishes  or  even  inhibits  the  general  poisonous  action  of  antimony 
compounds  on  the  organism  of  the  mouse. 

Potassium  hexatantalate  alone  does  not  destroy  these  organisms, 
although  it  appears  to  inhibit  to  some  extent  their  power  of 
transmission  from  one  individual  to  another.  F.  M.  G.  M. 

Formation  of  Invertase  in  Yeasts.  Hans  von  Euler  and  D. 
Johansson  {Zeitsch.  physiol.  Chem.,  1912,  76,  388 — 395.  Compare 
Euler  and  Kullberg,  Abstr.,  1911,  ii,  320). — Previous  treatment  of 
yeast  with  sucrose  and  dextrose  respectively  does  not  produce  any 
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differential  increment  in  the  amount  of  invertase.  The  treatment 
does,  however,  produce  an  increase  in  the  amount  of  invertase  ;  after 
seventy-one  hours  about  four  times  as  much  is  present  as  in  the 
original  yeast.  The  rate  of  formation  of  enzyme  seems  to  follow  the 
usual  logarithmic  law.  E.  F.  A. 

Destruction  of  Sugar  and  Formation  of  Carbon  Dioxide  in 
Alcoholic  Fermentation.  Hans  von  Euler  and  David  Johansson 
( Zeitsch .  physiol.  Chem.,  1912,  76,  347 — 354). — Dextrose  solutions 
were  fermented  with  living  yeast,  and  after  a  given  time  the  carbon 
dioxide  developed  and  the  change  in  optical  rotatory  power  were 
measured  simultaneously  and  expressed  as  percentages  of  the  total 
possible  change.  The  alteration  in  rotatory  power  shows  con¬ 
siderably  more  change  than  the  carbon  dioxide  formed  ;  this  possibly 
indicates  the  formation  of  an  inactive  compound.  The  magnitude 
of  the  difference  depends  on  the  previous  treatment  of  the  yeast. 
The  results  are  at  present  only  of  a  preliminary  character. 

E.  F.  A. 

The  Importance  of  Manganese  in  the  Formation  of 
Conidia  of  “Aspergillus  niger.”  Gabriel  Bertrand  ( Compt . 
rend.,  1912,  154,  381 — 383.  Compare  Javillier  and  Sauton,  this 
vol.,  ii,  192). — Taking  the  utmost  precautions  to  avoid  the  presence 
of  traces  of  manganese,  it  is  found  that  the  addition  of  minute  amounts 
of  iron  and  zinc  to  the  culture  medium  does  not  induce  sporulation  in 
Aspergillus  niger.  The  addition  of  a  trace  of  a  manganese  salt,  how¬ 
ever,  brings  about  profuse  formation  of  conidia,  and  the  mycelium 
acquires  a  velvety-black  appearance.  If  insufficient  manganese  is 
introduced,  development  of  mycelium  takes  place,  but  without 
sporulation. 

For  the  latter  to  occur  it  is  necessary  for  all  three  metals  to  be 
present.  Javillier  and  Sauton’s  results  are  probably  due  to  the 
presence  of  manganese  in  their  ferrous  sulphate,  the  purest  commercial 
specimens  of  which  contain  0‘2 — 0  5  mg.  of  manganese  per  gram. 

W.  O.  W. 

Extraordinary  Sensitiveness  of  “  Aspergillus  niger  ”  to 
Manganese.  Gabriel  Bertrand  (Compt.  rend.,  1912, 154,  616 — 618. 
Compare  preceding  abstract). —  By  taking  elaborate  precautions  to 
secure  an  artificial  culture  medium  free  from  manganese,  the  author 
has  been  able  to  show  that  very  minute  doses  of  manganese  (one  part 
in  10,000,000,000)  have  an  appreciable  effect  in  inc»  easing  the  yield  of 
Aspergillus  niger.  To  obtain  material  sufficiently  free  from  manganese, 
repeated  crystallisations  were  insufficient.  The  substances  were 
treated  in  alkaline  solutions  with  hydrogen  peroxide  and  the  trace  of 
manganese  dioxide  carried  down  by  precipitating  magnesium  ammonium 
phosphate  in  the  liquid.  Vessels  of  quartz  were  employed  for  growing 
the  organism.  W.  O.  W. 

Effect  of  Withdrawing  Zinc  from  the  Culture  Medium  of 
“Aspergillus  niger  ”  on  the  Secretion  of  Sucrase  [Invertase]  by 
this  Mould.  Maurice  Javillier  (Compt.  rend.,  1912,  154,  383 — 386. 
Compare  Abstr.,  1908,  ii,  124;  1911  ii,  222,  421,  644). — Aspergillus 
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niger  grown  in  a  zinc-free  nutrient  solution  produces  invertase,  but 
this  does  not  diffuse  from  the  cells  into  distilled  water,  and  does  so 
only  slightly  in  sodium  phosphate  solutions.  When  zinc  is  present, 
however,  even  in  such  small  amounts  as  1  :  100,000,000,  the  enzyme  is 
readily  diffusible  when  the  culture  liquid  is  replaced  by  dilute  sodium 
phosphate  solution.  In  the  former  ease  the  enzymatic  activity  compared 
with  the  weight  of  dried  organism  is  considerably  less  than  when 
traces  of  zinc  are  present.  The  curves  showing  variation  in  activity 
with  time  are  of  the  same  form  in  each  case,  but  the  maximum  is 
attained  earlier,  and  is  followed  by  a  much  more  rapid  fall  when  zinc 
is  excluded  during  the  experiment.  W.  O.  W. 

The  Respiration  Calorimeter  and  Its  Uses  for  the  Study  of 
Problems  of  Vegetable  Physiology.  C.  F.  Langworthy  and 
R.  D.  Milner  ( Proc .  Amer.  Soc.  Biol.  Chem, .,  1911,  xxxiii ;  J.  Biol . 
Chem.,  11). — An  Atwater  respiration  calorimeter  with  some  improve¬ 
ments  was  utilised  for  investigating  the  heat  elimination  and  gaseous 
interchanges  which  occur  during  the  ripening  of  fruit,  and  so  a  fresh 
field  of  work  is  opened  up.  W.  D.  H. 

Measurement  of  the  Oxydase  Content  of  Plant  Juices. 
Herbert  H.  Bunzel  (J.  Amer.  Chem.  Soc.,  1912,34,  303 — 315). — In 
connexion  with  investigations  of  certain  pathological  conditions  of  some 
important  agricultural  crops,  it  was  desired  to  ascertain  the  oxidising 
power  of  the  plant  tissues  and  extracts.  As  sufficiently  accurate 
quantitative  methods  for  this  purpose  have  not  hitherto  been  described, 
a  process  has  been  devised  which  is  based  on  the  absorption  of  oxygen 
by  pyrogallol  solution  under  the  influence  of  the  oxydases  in  the  plant- 
extract  and  its  measurement  by  means  of  a  manometer.  The  method 
has  been  tested  with  samples  of  potato-juice,  and  has  given  results  in 
good  agreement  with  one  another. 

It  has  been  found  that  only  a  definite  and  limited  quantity  of  oxygen 
is  absorbed  by  pyrogallol  in  presence  of  a  definite  quantity  of  potato-juice 
within  a  sj^ace  of  two  or  three  hours.  The  concentration  of  the 
pyrogallol  does  not  affect  the  results,  provided  that  an  excess  is 
employed.  The  amount  of  oxygen  absorbed  is  directly  proportional 
to  the  volume  of  potato-juice  used,  or,  Lin  other  words,  to  the 
amount  of  oxydase  present.  This  result  does  not  harmonise 
with  the  usual  conception  of  an  enzyme  as  a  catalytic  agent,  in 
accordance  with  which  it  would  be  expected  that  small  quantities  of 
the  juice  would  continue  to  effect  the  oxidation  of  pyrogallol  as  long  as 
this  substance  and  oxygen  are  both  present.  It  seems  therefore  that  the 
oxydase  in  potato-juice  is  not  an  enzyme  in  the  ordinary  sense  of  the 
word,  but  rather  a  substance  entering  directly  into  the  reaction  and 
destroyed  during  its  course. 

The  method  has  been  applied  to  the  study  of  the  curly-top  disease 
of  sugar-beets,  and  has  shown  that  the  juice  of  the  diseased  leaves  has 
a  much  higher  oxydase  content  than  that  of  the  normal  leaves. 

E.  G. 

Migration  of  Mineral  Substances  on  the  Death  of  Leaves 
in  Autumn.  Emil  Ramann  ( Landw .  Versuchs-Stat.,.  1912,  76, 
157 — 164). — The  results  of  analyses  of  leaves  at  different  periods  and 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE. 


ii.  379 


of  dead  leaves  showed  that  under  normal  conditions  a  considerable 
portion  of  the  nitrogen  in  the  leaves  of  trees  returns  to  the  stems  on 
the  death  of  the  leaves.  The  return  of  potassium  and  phosphorus 
seems  to  be  influenced  by  the  conditions  of  nutrition ;  as  a  rule, 
considerable  amounts  of  phosphorus  return  to  the  stem.  The  amounts 
of  calcium  and  silica  generally  increase  in  dying  leaves,  frequently  to 
the  extent  of  100%.  The  migration  occurs  chiefly  in  the  comparatively 
short  period  when  the  leaves  become  yellow  and  die  off. 

In  the  case  of  a  beech  tree,  it  was  found  that  the  leaves  contain  16% 
of  the  total  nitrogen  of  the  tree.  The  retention  of  a  quarter  or  half 
of  this  nitrogen,  which  is  in  an  immediately  available  form,  must 
be  of  considerable  importance.  The  loss  of  green  leaves  owing  to 
early  frost  cannot  fail  to  have  injurious  effects.  N.  H.  J.  M. 

Migration  of  Mineral  Substances  when  Leaves  are  Frozen. 
Emil  Ramann  ( Landw .  Versuchs-Stat .,  1912,  76,  165 — 167). — Pear 
leaves  killed  bv  a  severe  frost  which  occurred  when  the  tree  was  in 
full  vegetation  were  found  to  contain  the  same  amount  of  nitrogen  as 
uninjured  leaves.  The  dead  leaves  contained,  however,  considerably 
less  potassium  and  phosphoric  acid  than  the  uninjured  leaves  ;  and  as 
there  had  been  no  rain,  these  substances  must  have  migrated  from  the 
leaves  to  the  stems  in  the  course  of  a  few  hours.  N.  H.  J.  M. 

Biochemical  and  Bacteriological  Studies  of  the  Banana. 
E.  Monroe  Bailey(/Voc.  Amer.  Soc.  Biol.  C'/iem.,1911,xlii-xliii;  J.  Biol. 
Chern.,  11). — In  maturation  of  the  banana,  the  following  enzymes  were 
detected :  amylase,  sucrase,  raffinase,  protease,  lipase,  and  peroxydase. 
Tests  for  maltase,  dextrinase,  and  lactase  were  doubtful  or  negative. 
In  sound  fruit,  the  inner  portion  of  the  pulp  is  sterile,  but  the  inner 
coats  of  the  peel  are  sparsely  inhabited  by  bacteria.  As  ripening 
progresses,  starch  disappears,  but  dextrin  and  sugars  soluble  in  alcohol 
increase.  Maltose  could  not  be  detected.  W.  D.  H. 

Composition  of  Bassia  Fats.  Russell  Gr.  Pelly  (J.  Soc.  Chem. 
lad.,  1912,  31,  98 — 99). — The  fats  of  three  specimens  of  Bassia  were 
examined,  the  fats  being  extracted  from  the  seeds  by  means  of  light 
petroleum.  From  the  results  of  the  analysis  of  the  fatty  acids 
separated  from  the  fats,  the  conclusion  is  drawn  that  the  fats  of  Bassia 
longifolia  and  B.  latifolia  consist  of  glycerides  of  stearic,  palmitic, 
and  oleic  acids,  and  in  the  case  of  B.  longifolia  of  linoleic  acid,  whilst 
the  fat  of  B.  butyracea  contains  glycerides  of  palmitic  and  oleic  acids 
only.  W.  P.  S. 

Development  of  Active  Principles  in  Some  Medicinal 
Plants  in  1911.  James  Burmann  {Bull.  Soc.  chim.,  1912,  [iv],  11, 
172 — 176). — The  author  has  determined  the  quantities  of  active 
principles  present  in  colchicum,  digitalis  (D.  ambigua  and  D.  purpurea), 
aconite,  and  belladonna  plants,  gathered  under  the  same  conditions 
each  year  since  1907.  All  these  plants  show  a  high  content  of  active 
principles  in  1907,  less  in  1908,  still  less  in  1909,  a  slight  increase  on 
the  previous  year  in  1910,  and  in  1911  a  large  increase,  so  that  in 
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this  year  the  percentages  found  were  higher  than  in  1907,  except  as 
regards  Digitalis  purpurea  and  aconite,  where  they  were  a  little  less. 

T.  A.  H. 

Enzymatic  Activity  of  Different  •  Organs  of  “Ecballium 
elaterium.”  Physiological  Role  of  the  Pulp  Surrounding  the 
Seeds.  Armand  Berg  ( Compt .  rend.,  1912,  154,  370 — 372.  Compare 
Abstr.,  1910,  i,  499). — The  juice  from  Ecballium  elaterium  contains 
three  distinct  hydrolytic  enzymes,  an  amylase,  a  protease,  and  a  third, 
elaterase,  having  a  specific  action  on  the  glucoside  elateridin.  A 
tabular  statement  shows  the  relative  distribution  of  these  ferments 
in  different  organs  of  the  plant.  The  pulp  in  which  the  seeds  are 
embedded  contains  only  a  small  amount  of  amylase,  but  has  a  much 
greater  proportion  of  the  other  two  enzymes  than  the  other  organs. 
The  pulp  is  probably  a  nutritive  medium  in  which  the  glucoside  split¬ 
ting  enzyme  plays  an  important  part  by  producing  sugars  assimilated 
by  the  seeds.  W.  O.  W. 

Identification  of  the  Glucoside  from  the  Leaves  of 
“  Kalmia  latifolia  ”  with  Asebotin.  Emile  Bourquelot  and 
(Mile.)  A.  Fichtenholz  (Compt.  rend.,  1912,  154,  526 — 528*). — The 
glucoside  recently  extracted  from  Kalmia  latifolia  (this  vol.,  ii,  196) 
is  identical  in  every  respect  with  the  compound  asebotin  isolated  by 
Eykman  from  the  leaves  of  Andromeda  japonica  (Abstr.,  1883,  215, 
348).  The  latter  plant  yields  only  0-415%  of  the  glucoside,  whilst 
K.  latifolia  gives  2'66%.  W.  O.  W. 

Carbohydrates  of  the  Shoots  of  Sasa  paniculata.  K. 
Miyake  and  T.  Tadokoro  (J.  Coll.  Agric.  Toholcu  Imp.  Univ.  Sapporo, 
1911,  4,  251 — 259). — The  carbohydrates  of  bamboo  shoots,  which 
amount  to  about  50%  of  the  dry  matter,  consist  of  xylan,  araban, 
cellulose,  glucose,  and  sucrose.  Galactan,  methylpentosan,  and  starch, 
are  not’  present.  N.  H.  J.  M. 

The  Non  protein  Nitrogenous  Constituents  of  the  Shoots  of 
Sasa  paniculata.  K.  Miyake  (J.  Coll.  Agric.  Toholcu  Imp.  Univ. 
Sapporo,  1911,4,  261 — 267). — The  amounts  of  the  various  nitrogenous 
substances  found  in  the  fresh  shoots  were  as  follows :  xanthine,  3'2  ; 
hypoxanthine,  2-0;  adenine,  3-0;  guanine,  1’03  ;  tryosine,  50-0,  and 
asparagine,  33-0  mg.  per  kilogram.  N.  H.  J.  M. 

The  Tannin-Colloid  Complexes  of  the  Persimmon  Fruit. 

Francis  Ernest  Lloyd  ( Biochem .  Bulletin,  1911,  1,  7 — 41). — Views  are 
advanced  concerning  the  fate  of  tannin  during  the  ripening  in  the 
date  and  persimmon.  The  material  called  tannin-mass  is  a  complex 
of  tannin  and  a  cellulose-mucilage  or  allied  colloid.  During  ripening 
the  latter  substance  increases,  and  at  last  enough  is  formed  to  engage 
all  the  tannin.  W.  D.  H. 

Chemical  Composition  of  the  Embryo  of  Rice.  Luigi 
Bernardini  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  283 — 289). — The 

*  and  J.  Pharm.  Chim.,  1912,  [vii],  5,  296 — 300. 
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author’s  analyses  show  that  the  rice  embryo  is  very  rich  in  phosphorus 
as  compared  with  the  rest  of  the  seed,  and  the  phosphorus  is  stated  to 
be  present  chiefly  in  the  form  of  phytin.  The  ash  of  the  embryo  had 
the  following  composition  (referred  to  the  original  dried  material) : 
Si02  0-250%,  Fe203  0  060%,  MnO  traces,  CaO  0-279%,  MgO  1-389%, 
K20  1-691%,  Na20  traces.  The  composition  of  the  embryo  resembles 
greatly  that  of  the  aleurone  grains.  R.  V.  S. 

Localisation  and  Distribution  of  the  Essential  Oil  in  Seseli 
bocconi  and  Orithmum  maritimum.  I.  Luigi  Francesconi  and 
E.  Sernagiotto  ( Gazzetta ,  1912,  42,  i,  185 — 193.  Compare  this  vol., 
i,  123). — Seseli  bocconi  does  not  contain  much  essential  oil.  It  is  not 
present  in  the  epidermal  cells,  as  in  many  other  plants,  and  it  is  not 
very  abundant  in  the  green  tissues.  The  plant  possesses  a  circulatory 
system  for  the  oil,  in  the  form  of  certain  vessels  which  run  along  the 
main  axes  of  the  plant. 

Crithmum  maritimum  also  contains  no  great  quantity  of  essence, 
which  occurs  chiefly  in  the  assimilating  tissue,  and  is  absent  from  the 
storage  tissue.  In  this  plant,  too,  there  is  a  circulatory  system  of 
special  vessels  for  the  essential  oil.  R.  V.  S. 

Hydrolysis  of  the  Protein  of  Potato.  Bouwe  Sjollema  and 

I.  J.  Rinkes  ( Zeitsch .  -physiol .  Chem.,  1912,  76,  369 — 384). — The 

crude  protein  product  investigated  contained  15 ‘9%  of  nitrogen.  On 
hydrolysis  the  following  amino-acids  were  obtained:  Ammonia  1'8%, 
histidine  2-3,  arginine  4*2,  lysine  3‘3,  cystine  4-4,  glutamic  acid  4  6, 
proline  3-0,  alanine  4  9,  leucine  12’2,  valine  IT,  valine  +  alanine 
8-2,  valine  +  leucine  19,  phenylalanine  3  9,  tyrosine  4-3%.  Serine, 
oxy proline,  and  tryptophan  were  not  sought  for.  E.  F.  A. 

Carbohydrate  Group  in  Yam  Mucin.  Kintaro  Oshima  and 
K.  Tadokoro  (J.  Coll.  Agric.  Tohoku  Imp.  XJniv.  Sapporo,  1911,  4, 
243 — 249.  Compare  Ishii,  Abstr.,  1895,  ii,  128). — The  mucilaginous 
substance  of  Dioscorea  Batatas  dissolves  readily  in  5%  alkali  hydr¬ 
oxide  solutions  and  in  strong  acetic  and  mineral  acids.  It  gives  the 
xanthoprotein,  biuret,  Adamkiewicz,  and  Millon  reactions,  but  not 
Liebermann’s  reaction,  and  is  precipitated  by  tannin.  The  presence 
of  glucosamine  was  ascertained  by  means  of  the  oxidation  method  of 
Neuberg  and  Wolff  (Abstr.,  1905,  i,  84).  When  the  dried  substance 
is  hydrolysed  with  25%  sulphuric  acid,  tyrosine,  leucine,  and  glutamine 
are  obtained.  N.  H.  J.  M. 

Oxydases  in  Certain  Fungi  Pathogenic  to  Plants.  Howard 
S.  Reed  and  H.  S.  Stahl  ( Proc .  Amer.  Soc.  Biol.  Chem.,  1911,  xli ; 

J.  Biol.  Chem,. ,  11)  . — Extracts  of  apples  invaded  by  Sphaeropsis 
malorum  show  no  oxidising  power  at  all ;  but  apples  attacked  by 
Glomerella  ruformaculans  show  increased  oxidising  powers.  In  pure 
cultures,  the  latter  fungus  produces  oxydases  in  certain  media. 

W.  D.  H. 

Action  of  Flowers  of  Sulphur  on  Vegetation.  E.  Boullanger 
(Compt.  rend.,  1912, 154,  369 — 370). — The  addition  of  small  quantities 
of  flowers  of  sulphur  to  soil  improves  the  yield  of  plants  such  as 
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carrots,  haricots,  potatoes,  etc.  As  this  improvement  is  much  more 
marked  with  ordinary  soil  than  in  the  case  of  sterilised  material,  it 
would  seem  that  sulphur  acts  indirectly  by  modifying  the  development 
or  activity  of  the  bacterial  flora.  W.  0.  W. 

The  Fertilising  Action  of  Sulphur.  A.  Demolon  ( Compt .  rend., 
1912,  154,  524 — 526.  Compare  Boullanger,  preceding  abstract). 
— The  amount  of  nitrogen  and  its  state  of  combination  in  crude 
ammonium  salt  residues  from  gas  works  is  insufficient  to  explain  the 
beneficial  effects  of  this  material  in  agriculture.  Its  efficiency  as  a 
manure  is  attributed  to  the  presence  of  free  sulphur.  Flowers  of 
sulphur  in  the  soil  becomes  partly  oxidised  to  sulphuric  acid. 

W.  0.  W. 

Comparative  Influence  of  Water  and  of  Crude  Spirit  on  the 
Composition  of  [Beetroot]  Pulp  in  Sugar  Works  and  Distil¬ 
leries.  Louis  Ammann  (Compt.  rend.,  1912, 154,  366 — 369). — Results 
of  analyses  are  given  showing  that  beetroot  pulp  from  sugar  manu¬ 
factories,  which  has  undergone  extraction  with  water,  contains  less 
protein,  nitrogen,  and  phosphorus  than  distillery  pulp  which  has  been 
extracted  by  hot  dilute  alcohol.  These  observations  explain  the 
superiority  of  distillery  pulp  as  a  food  for  cattle.  W.  O.  W. 
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The  Use  of  Rods  of  Magnesia  Instead  of  Platinum  Wire  in 
Analytical  Work.  Edgar  Wedekind  (fier.,  1912,  45,  382 — 384). — 
Owing  to  the  high  cost  of  platinum,  the  author  recommends  the  use  of 
rods  made  of  the  same  material  as  that  used  for  the  upright  supports 
in  incandescent  burners  for  qualitative  testing.  The  rods  are  about 
1  mm.  thick  and  15  cm.  long,  and  after  each  test  it  is  necessary  to 
break  off  the  end  which  has  been  used.  They  cost  about  half  a  farthing 
each.  T.  S.  P. 

Application  of  Ultrafiltration  to  Analytical  Chemistry. 
Richard  Zsigmondy,  Ernst  Wilke-Dorfurt,  and  A.  von  Galecki 
( Ber .,  1912,  45,  579 — 582). — Collodion  films  have  been  used  for  some 
time  as  filters  for  colloidal  solutions,  and  the  authors  suggest  their  use 
in  ordinary  analytical  chemistry.  The  perforated  bottom  of  a 
porcelain  funnel  is  covered  with  a  wetted,  ash-free  filter  paper,  and  the 
collodion  film  placed  on  this,  being  pressed  gently  against  the  walls  of 
the  funnel  whilst  the  filter-pump  is  in  action.  Filtration  can  then  be 
carried  out  as  in  ordinary  cases. 

The  collodion  film  is  best  made  by  pouring  dilute  collodion  (200  c.c. 
of  6%  collodion,  200  c.c.  of  ether,  and  500  c.c.  of  absolute  alcohol)  on  to 
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a  glass  plate,  taking  care  that  no  air  bubbles  are  formed.  When 
most  of  the  ether  has  evaporated  and  the  collodion  is  no  longer  sticky, 
the  plate  is  immersed  in  water ;  after  five  to  ten  minutes  the  collodion 
film  is  easily  detached  from  the  plate. 

Such  filters  possess  the  advantage  that  the  ultramicrons  of  many 
colloidal  solutions,  as,  for  example,  those  of  gold,  ferric  hydroxide, 
stannic  acid,  are  retained,  so  that  such  solutions  can  be  directly  filtered 
for  analysis  without  previous  precipitation.  They  are  readily  adapted 
for  use  in  the  methods  of  micro-analysis. 

Satisfactory  results  were  obtained  in  the  estimation  of  gold  and  of 
ferric  hydroxide  in  their  colloidal  solutions,  of  silver  as  chloride,  and  of 
barium  as  sulphate.  It  was  found  necessary  to  wait  twenty-four  hours 
before  collecting  the  precipitate  of  barium  sulphate  in  order  to  allow 
for  complete  precipitation  from  the  supersaturated  solution.  The  fact 
that  this  is  necessary  with  collodion  filters  indicates  that  the  usual 
precautions  observed  in  the  estimation  of  barium  as  sulphate  are  not 
alone  due  to  allowing  time  for  the  particles  of  the  precipitate  to  grow 
to  such  a  size  that  they  will  not  pass  through  the  filter  paper. 

T.  S.  P. 

Use  of  a  Mixture  of  Nitric  Acid  and  Hydrogen  Peroxide  in 
Analytical  Investigations.  Paul  Jannasch  ( Ber .,  1912,  45, 
605 — 607). — In  forensic  analyses,  after  the  (supposed)  destruction  of  the 
organic  matter  by  means  of  potassium  chlorate  and  hydrochloric  acid, 
the  passage  of  hydrogen  sulphide  to  precipitate  the  metals  of  the 
second  group  gives  rise  to  a  copious  precipitate  of  a  yellow  to  dark 
brown  colour,  which  is  mainly  organic  in  nature.  The  ordinary 
methods  for  finally  destroying  this  organic  matter  are  very  tedious,  and 
the  author  finds  that  the  best  method  is  as  follows  :  the  hydrogen 
sulphide  precipitate  is  evaporated  on  the  water-bath  first  with  fuming 
nitric  acid,  and  then  once,  or  at  most  twice,  more  with  a  mixture  of 
65%  nitric  acid  and  15 — 20%  hydrogen  peroxide.  The  residual  oil 
thus  obtained  is,  at  the  most,  of  wine-yellow  colour. 

Ammonium  salts  are  best  destroyed  during  the  course  of  analysis  as 
follows :  ammonium  chloride  by  evaporation  with  65%  nitric  acid ; 
ammonium  nitrate  by  evaporation  with  concentrated  hydrochloric  acid  ; 
ammonium  sulphate  byr  repeated  evaporation  with  concentrated  hydro¬ 
chloric  and  nitric  acids,  or  with  the  above-mentioned  mixture  of  nitric 
acid  and  hydrogen  peroxide;  ammonium  phosphate  by  repeated 
evaporation  with  concentrated  nitric  acid  and  liquid  bromine.  In  the 
estimation  of  magnesium  in  silicate  analyses,  after  precipitation  of  the 
calcium  as  oxalate,  the  ammonium  salts  are  best  expelled  by  evaporation 
of  the  residue  twice  with  65%  nitric  acid.  Any  remaining  traces  can 
then  be  expelled  by  ignition.  This  method  is  more  accurate  and 
quicker  than  the  usual  one.  T.  S.  P. 

A  Combined  Extraction  and  Distillation  Apparatus.  Pritz 
Taurke  ( Chem .  Zeit.,  1912,  36,  214). — A  three-way  tap  is  placed  on 
the  siphon  tube  of  an  ordinary  Soxhlet  apparatus ;  in  one  position  of 
the  tap  the  apparatus  acts  in  the  usual  way,  and  at  the  end  of  the 
extraction  the  tap  may  be  turned  so  that  the  solvent  is  run  off  through 
a  side-tube  and  collected  in  a  separate  vessel.  W.  P.  S. 
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Application  of  the  Electrometer  to  the  Study  of  Chemical 
Reactions  in  Electrolytes.  Marcel  Boll  ( Compt .  rend.,  1912, 
154,  349 — 351). — A  Curie-Moulin  electrometer  has  been  usod  in  the 
differential  method  for  the  quantitative  study  of  reactions  in  which 
the  amount  of  material  undergoing  change  is  too  small  to  admit  of 
the  ordinary  analytical  methods  being  employed.  The  electrometer  is 
specially  useful  for  the  investigation  of  photochemical  reactions. 

W.  O.  W. 

Fluorescein  as  an  Indicator  of  Bromine.  A.  Labat  (Bull. 
Soc.  chim.,  1912,  [iv],  11,  143 — 146). — In  reply  to  Baubigny  (this 
vol.,  ii,  200),  the  author  explains  why  his  modification  of  this  test  was 
introduced.  T.  A.  H. 

Detection  of  Fluorine.  A.  Sartori  ( Chern .  Zeit.,  1912,  36, 
229 — 230). — The  author  finds  that  the  test  described  by  Rupp  (this 
vol.,  ii,  88)  is  less  sensitive  than  the  usual  etching  test  which  will 
detect  0-1  mg.  of  fluorine,  whilst  Rupp’s  test  fails  when  the  quantity 
of  fluorine  present  is  less  than  0’5  mg.  The  method  proposed  by 
Kickton  and  Behncke  (Abstr.,  1910,  ii,  889)  was  found  to  be  capable 
of  detecting  0’3  mg.  of  fluorine  in  200  c.c.  of  raspberry  juice. 

W.  P.  S. 

The  Estimation  of  Sulphur  and  of  Halogens  in  Small 
Quantities  of  Organic  Substances.  Junes  Donau  (Mynatsh., 
1912,  33,  169 — 176). — The  method  already  described  (Emich  and 
Donau,  Abstr.,  1910,  ii,  152)  has  been  improved,  and  the  author’s 
new  method  of  filtration  (Donau,  Abstr.,  1911,  ii,  199)  introduced. 
The  process  is  similar  to  that  of  Carius,  but  applied  on  a  very  small 
scale.  The  advantages  are  that  only  a  few  milligrams  of  substance 
are  required,  whilst  the  cost  and  danger  are  reduced  to  a  minimum. 
The  paper  is  illustrated  with  diagrams  and  tables  of  results  actually 
obtained.  D.  F.  T. 

Rapid  Volumetric  Method  for  the  Estimation  of  Free 
Sulphur.  C.  Davis  and  J.  Louis  Foucar  (J.  Soc.  Chem.  Ind.,  1912, 
31,  100). —  For  the  estimation  of  free  sulphur  in  spent  oxide  and  in 
other  materials  containing  substances  other  than  sulphur  soluble  in 
carbon  disulphide,  the  following  method  is  proposed  :  it  consists  in  the 
conversion  of  the  sulphur  into  sodium  thiocyanate  by  digestion  with 
alcoholic  sodium  cyanide  solution,  the  thiocyanate  being  then  titrated 
in  the  usual  way.  The  procedure  is  as  follows :  One  gram  of  the 
finely  powdered  sample  is  dried  in  a  water-oven  for  one  hour,  then 
transferred  to  a  250  c.c.  flask,  1  • 5  grams  of  sodium  cyanide  and  50  c.c. 
of  alcohol  are  added,  and  the  mixture  is  boiled  under  a  reflux 
apparatus  for  two  hours.  The  alcohol  is  now  evaporated,  the  residue 
is  treated  with  100  c.c.  of  hot  water,  and  the  solution,  when  cold, 
diluted  to  a  volume  of  250  c.c.  To  25  c.c.  of  this  solution  are  added 
75  c.c.  of  water  and  5  c.c.  of  a  saturated  iron  alum  solution ;  the 
mixture  is  heated  to  95°,  filtered,  and  the  filter  and  insoluble  portion 
are  washed  until  free  from  thiocyanate.  After  cooling,  the  filtrate 
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is  acidified  with  5  c.c.  of  nitric  acid,  and  titrated  with  A/20-silver 
nitrate  solution.  Should  the  sample  contain  thiocyanate  (as  is  most 
likely  in  the  case  of  spent  oxide),  this  should  be  titrated  separately  in 
another  portion  of  the  sample,  and  an  allowance  made  for  its 
quantity.  W.  P.  S. 

Modification  of  the  Modified  Winkler  Method  for  the 
Estimation  of  Sulphates  in  Water.  Howard  W.  Brubaker 
(t T.  Amer.  Chem.  Soc.,  1912,  34,  284 — 285). — In  order  to  obviate  the 
trouble  involved  in  neutralising  the  hydrochloric  acid  with  sodium 
hydroxide,  which  is  necessitated  by  the  modified  Winkler  method  for 
the  estimation  of  sulphates  in  water,  the  addition  of  sodium  acetate  is 
recommended.  The  modified  process  is  as  follows  : 

To  150  c.c.  of  the  sample  are  added  10  drops  of  concentrated 
hydrochloric  acid  and  0T — 0‘2  gram  of  pure  barium  chromate.  The 
liquid  is  heated  until  it  boils,  is  then  cooled,  and  5  grams  of 
sodium  acetate  added.  After  filtering,  100  c.c.  of  the  filtrate  are 
placed  in  a  colorimeter  cylinder  and  rendered  alkaline  with  sodium 
hydroxide.  The  standard  for  comparison  should  be  made  slightly 
stronger  than  this  solution,  and  should  be  diluted  to  100  c.c.  after 
making  it  alkaline  with  sodium  hydroxide.  A  blank  determination 
must  be  made,  using  distilled  water,  in  order  to  ascertain  the 
correction  to  be  applied  for  the  solubility  of  the  barium  chromate 
under  the  conditions  of  the  experiment.  The  method  gives  accurate 
results.  E.  G. 

An  Apparatus  for  the  Rapid,  Quantitative  Removal  of 
Nitrogen  from  a  Gaseous  Mixture  by  means  of  Electric 
Sparks.  Ferdinand  Henrich  and  W.  Eichhorn  ( Zeitsch .  angew. 
Chem.,  1912,  25,  468 — 470). — The  apparatus  consists  of  an  inverted, 
pear-shaped  bulb  of  about  200  c.c.  capacity.  The  electrodes  are 
introduced  through  the  neck  at  the  bottom  of  the  bulb  and  reach  well 
up  into  the  narrow  part,  being  kept  in  position  by  a  rubber  stopper  ; 
they  consist  of  platinum  wire,  0  35  mm.  in  diameter,  fused  into  a 
short  tube  of  fusible  glass,  which  is  then  fused  on  to  ordinary  glass 
tubing.  The  neck  of  the  bulb  is  also  connected  with  an  adjustable 
reservoir  containing  sodium  hydroxide.  The  narrow  part  of  the  pear 
opens  into  a  capillary  tube  connecting  with  (1)  the  reservoir  of  gas  to 
be  analysed,  and  (2)  a  reservoir  of  sodium  hydroxide  solution  at  a 
higher  level  than  the  bulb ;  connexions  with  the  gas  or  sodium 
hydroxide  can  be  made  by  means  of  appropriate  stopcocks.  After 
the  gas  from  which  the  nitrogen  is  to  be  removed  has  been  introduced 
into  the  bulb,  sparks  are  passed  and  connexion  made  from  time  to 
time  with  the  head  of  sodium  hydroxide  solution,  which  is  thus  caused 
to  flow  down  over  the  inside  of  the  bulb  and  brings  about  rapid 
absorption  of  the  oxides  of  nitrogen.  At  the  same  time  a  blast  of 
cold  air  is  caused  to  impinge  continuously  on  the  external  part  of  the 
bulb  in  the  neighbourhood  of  the  electrodes,  and  thus  prevent  too 
great  a  rise  in  temperature. 

With  the  above  apparatus  the  removal  of  nitrogen  takes  place  from 
two  to  three  times  as  fast  as  in  the  apparatus  described  by  Travers, 
and  the  sparking  can  be  carried  on  continuously.  T.  S.  P. 
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The  Phenolsulphonic  Acid  Method  of  Estimating  Nitrates 
in  Sewage  Effluents.  Harry  Silvester  ( J '.  Soc.  Chem.  Ind.,  1912, 
31,  95). — This  method  is  liable  to  yield  untrustworthy  results  when 
applied  to  sewage  effluents  containing  waste  gas  liquor,  the  thio¬ 
cyanate  which  may  be  present  reacting  with  the  nitric  acid  with  the 
formation  of  hydrocyanic  acid  and  nitric  oxide;  the  sulphur  is  also 
oxidised  to  sulphate.  The  zinc-copper  couple  method  yields  the  most 
uniformly  trustworthy  results,  and  the  diphenylamine  reaction  may  be 
employed  for  ascertaining  approximately  the  quantity  of  nitrate  in  a 
sample  of  water  or  sewage  effluent.  W.  P.  S. 

Lorenz’s  Method  for  the  Estimation  of  Phosphoric  Acid. 
Hugo  Neubauer  and  F.  Lucker  ( Zeitsch .  anal.  Chem.,  1912,  51, 
161  — 175). — A  recapitulation  of  Lorenz’s  method  of  estimating 
phosphoric  acid  (direct  weighing  of  the  yellow  precipitate :  Abstr., 
1901,  ii,  278)  and  a  slight  modification  thereof. 

The  yellow  molybdic  precipitate  is  collected  in  a  Neubauer  crucible 
and  then  washed  free  from  ammonium  nitrate  by  means  of  pure  acetone, 
which  can  easily  be  recovered  by  placing  it  over  dry  potassium  carbonate 
and  subsequent  distillation. 

The  crucible  and  contents  are  then  dried  at  the  ordinary  tempera¬ 
ture  under  reduced  pressure  (150  mm.)  for  half  an  hour.  If  it  cannot 
be  weighed  immediately,  it  may  be  kept  meanwhile  in  a  desiccator  over 
dilute  sulphuric  acid  (equal  vols.  of  acid  and  water).  The  compound, 
if  the  directions  have  been  scrupulously  followed,  contains  exactly 
3‘295%  of  phosphoric  oxide.  L.  de  K. 

Method  of  Ashing  Foods  and  Other  Organic  Substances  for 
the  Estimation  of  their  Phosphorus  Content.  Am.  Yozarik 
{Zeitsch.  physiol.  Chem.,  1912,  76,  426 — 432). — Phosphorus  in  foods  is 
to  some  extent  present  in  the  form  of  phosphatides,  which  are  more  or 
less  volatile  below  100°.  The  following  method  of  ashing  is  proposed  : 
1  to  3  grams  of  the  finely-ground  substance  are  carefully  mixed  with 
0'2  gram  of  magnesia  in  a  platinum  crucible,  and  carbonised,  the 
crucible  being  supported  obliquely  with  the  lid  off  until  the  flame  goes 
out.  The  lid  is  then  replaced,  and  the  crucible  strongly  heated  until 
completely  ashed,  which  occupies  from  one-half  to  three  hours  accord¬ 
ing  to  the  substance.  The  phosphoric  acid  is  then  estimated  in  the 
usual  manner.  The  results  obtained  are  considerably  higher  than  by 
direct  ashing.  E.  F.  A. 

Titrimetric  Estimation  of  Phosphorus  in  Foods  and  Other 
Organic  Substances  by  the  Uranium  Method,  and  the  Errors 
of  the  Process.  Am  Yozarik  ( Zeitsch .  physiol.  Chem.,  1912,  76, 
433 — 456). — The  titrimetric  estimation  of  phosphoric  acid  in  prepara¬ 
tions  derived  from  organic  substances  is  subject  to  errors  caused  by 
free  and  partly  neutralised  mineral  acids,  by  acetic  acid,  by  several 
dissolved  salts,  in  particular,  alkali  and  alkaline-earth  phosphates  and 
aluminium  ferric  phosphate. 

The  solution  which  is  to  be  titrated  must  not  contain  any  phosphate 
showing  an  acid  reaction  with  phenolphthalein.  The  harmful  influence 
of  free  acetic  acid  begins  at  a  concentration  of  0’36%  when  a  cochineal 
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tincture  is  used  as  indicator,  or  0*6%  when  potassium  ferrocyanide  is 
used.  The  interference  by  sodium,  ammonium,  and  magnesium  acetates 
respectively  is  noticed  at  concentrations  of  4%,  2%,  and  0'75%. 

Acids  act  in  the  opposite  sense  on  the  end-points  given  by  the  cochineal 
and  potassium  ferrocyanide  indicators.  The  divergence  found  when 
both  indicators  are  used  together  may  be  used  to  give  some  idea  of  the 
magnitude  of  the  experimental  error. 

When  a  considerable  proportion  of  other  mineral  salts  are  present, 
their  influence  on  the  reaction  has  to  be  determined  and  allowed  for. 

E.  F.  A. 

Hydrogen  Apparatus  for  Marsh’s  Test.  F.  Jadin  and 
A.  Astruc  (J.  Pharm.  Chim.,  1912,  [vii],  5,  233 — 235). — The  apparatus 
is  essentially  a  Drechsel  bottle  of  75  to  80  c.c.  capacity  having  sealed 
into  the  stopper  carrying  the  two  side-arms  (inlet  and  outlet  tubes)  a 
stoppered  funnel,  A,  the  stem  of  which  reaches  almost  to  the  bottom 
of  the  bottle.  The  stem  of  the  funnel  and  the  inner  end  of  the  inlet 
tube  are  bent  on  themselves  slightly  inside  the  bottle.  In  using  the 
apparatus,  zinc  is  placed  in  the  bottle,  and  boiled  distilled  water  is 
poured  in  through  A  until  it  fills  the  bottle  and  flows  through  the  side- 
arms.  Any  bubbles  of  air  that  remain  in  the  tubes  are  displaced  by 
shaking  the  bottle.  The  outlet  tube  is  then  closed  by  a  piece  of  rubber 
tubing  and  a  spring  clip,  and  dilute  sulphuric  acid  containing  platinic 
chloride  is  added  through  A.  The  gas  generated  drives  the  excess  of 
water  out  through  the  other  side-arm,  and  when  the  liquid  is  reduced 
to  a  suitable  bulk  the  second  side-arm  is  closed  and  the  bottle  is  ready 
for  attachment  to  the  rest  of  the  Marsh  apparatus.  The  arsenical 
liquid  can  be  introduced  through  A  after  the  apparatus  has  been  at 
work  fifteen  minutes.  T.  A.  H. 

The  Loss  of  Carbon  During  Solution  of  Steel  in  Potassium 
Cupric  Chloride.  Helen  Isham  (J.  lnd.  Eng.  Chern.,  1911,  3, 
577 — 579). — A  continuation  of  previous  work  by  the  author,  also 
of  Moore  and  Bain  (Abstr.,  1908,  ii,  898,  899),  on  the  estimation 
of  carbon  in  steels  by  direct  combustion  and  by  solution  in  potassium 
cupric  chloride.  The  lower  results  obtained  by  the  latter  method  are 
now  considered  to  be  due  to  experimental  errors,  and  not  to  the  loss  of 
carbon  from  the  steel  in  the  form  of  gaseous  hydrocarbons  previously 
identified  during  the  process,  which  are  now  found  to  be  present  as 
impurities  in  the  potassium  cupric  chloride  solutions. 

A  sketch  of  the  apparatus,  with  a  detailed  account  of  the  procedure 
now  adopted,  is  described,  whilst  the  author  also  states  that  the 
estimation  of  sulphur  in  steel  by  direct  combustion  to  sulphur 
di-  and  tri-oxides  has  not  been  satisfactorily  achieved. 

F.  M.  G.  M. 

A  Simple  Method  for  Determining  the  Carbon  Dioxide 
Content  of  the  Alveolar  Air  by  mean's  of  Baryta  Yandell 
Henderson  and  Donald  G.  Bussell  ( Amer .  J.  Physiol.,  1912,  29, 
436 — 441). — A  modification  of  Haldane’s  apparatus,  in  which  the 
alveolar  air  is  received  directly  into  baryta  water.  The  results  obtained 
are  very  accurate.  W.  D.  H. 
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The  U.-V  Filter-lamp  as  a  Valuable  Aid  in  Determining 
the  Purity  of  Chemical  Products.  Ottomar  Wolff  ( Chem . 
Zeit .,  1912,  22,  197 — 198). — When  commercial  potassium  carbonate 
is  exposed  to  ultraviolet  light,  certain  particles  are  seen  to  fluoresce 
with  a  bright  red  light,  a  few  with  a  light  blue  light,  whilst  the 
remainder  are  indifferent  The  red  fluorescence  has  been  shown  to 
be  due  to  the  presence  of  potassium  sulphide.  It  is  noteworthy 
that  this  impurity  collects  in  particular  portions  of  the  potassium 
carbonate.  Pure  potassium  carbonate  shows  no  fluorescence,  but 
all  specimens  exhibit  a  more  or  less  permanent  greenish-white 
phosphorescence  after  illumination  with  ultra-violet  light.  H.  W. 

Estimation  of  [Calcined]  Magnesia  in  Magnesium  Car¬ 
bonate  and  in  Mixtures  of  Asbestos.  V.  Fortini  (Chem. 
Zeit.,  1912,  36,  270 — 271). — The  process  is  based  on  the  fact  that 
normal  magnesium  carbonate  does  not  cause  a  rise  in  temperature 
when  dissolved  in  hydrochloric  acid,  whereas  with  the  oxide  consider¬ 
able  heat  is  developed.  Exactly  25  c.c.  of  dilute  hydrochloric  acid 
(1:1)  are  introduced  in  a  Tortelli  thermoleometer,  and,  after  noticing 
the  temperature,  1  gram  of  the  sample  is  added.  With  constant 
shaking  the  maximum  rise  in  the  temperature  is  recorded,  and  by 
referring  to  an  empirical  table,  the  amount  of  magnesium  oxide  is 
found.  L.  de  K. 

Detection  of  Small  Quantities  of  Zinc  in  Wine.  A.  Straub 
(Zeitsch.  Nahr.  Genussm.,  1912,  23,  140). — The  following  method  is 
described  for  the  detection  of  the  small  quantities  of  zinc  which  may 
be  introduced  into  a  wine  by  the  use  of  zinc  salts  and  potassium  ferro- 
cyanide  as  clarifying  agents  :  Two  hundred  c.c.  of  the  wine  are  boiled 
for  some  length  of  time  with  the  addition  of  sodium  carbonate,  the 
precipitate  formed  is  collected  on  a  filter,  washed  with  hot  water,  and 
then  dissolved  in  a  small  quantity  of  hydrochloric  acid.  The  solution  is 
oxidised  with  potassium  chlorate,  iron  and  aluminium  hydroxides  and 
calcium  phosphate  are  precipitated  by  adding  sodium  acetate  and 
boiling  the  mixture,  and,  after  filtration,  the  solution  is  tested  with 
hydrogen  sulphide.  W.  P.  S. 

A  Reaction  for  Mercury  Salts.  J.  A.  Siemssen  (Chem.  Zeit., 
1912,  36,  214), — When  mixed  with  ethylenediamine,  mercuric  chloride 
solution  yields  a  white,  amorphous  salt,  which  is  soluble  in  acids, 
in  alkali  solutions,  in  an  excess  of  ethylenediamine,  and  in  potassium 
iodide  solution.  The  salt  is  precipitated  from  dilute  nitric  or  hydro¬ 
chloric  acid  solutions,  but  not  from  dilute  sulphuric  acid.  It  differs 
from  the  uranium  salt  described  previously  by  the  author  (Absu\, 
1911,  ii,  230,  773),  in  that  it  is  soluble  in  an  excess  of  the  reagent 
and  in  the  solvents  mentioned.  W.  P.  S. 

The  Quantitative  Separation  of  Copper  from  Arsenic, 
Aluminium,  Zinc,  Tungsten,  and  Tin  in  Sodium  Hydroxide 
Solutions  containing  Sucrose  by  means  of  Hydrogen  Per¬ 
oxide.  Paul  Jannasch  and  Oskar  Routala  (Ber.,  1912,  45, 
598 — 604). — When  hydrogen  peroxide  is  added  to  a  solution  of  copper 
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sulphate  containing  sucrose  and  sodium  hydroxide,  the  sucrose  being 
present  in  such  quantity  that  the  alkali  produces  no  precipitate,  an 
emerald-green  solution  is  formed  ;  on  gentle  warming,  the  copper  is 
deposited  quantitatively  as  cuprous  oxide.  This  reaction  may  be  used 
for  the  estimation  of  copper,  and  for  its  separation  from  other  metals. 
The  collected  cuprous  oxide  is  ignited  to  cupric  oxide  in  either  a 
platinum  or  quartz  crucible. 

In  the  separation  of  copper  and  arsenic,  after  the  cuprous  oxide  has 
been  collected,  the  filtrate  is  evaporated  to  small  bulk  with  excess  of 
concentrated  nitric  acid ;  the  resulting  clear,  light  yellow  solution  is 
made  alkaline  with  ammonia,  and  the  arsenic  precipitated  with 
magnesium  chloride  and  weighed  as  magnesium  pyroarsenate.  A 
double  precipitation  is  necessary  for  accurate  results. 

In  the  separation  of  copper  from  aluminium,  a  special  method  is 
necessary  to  destroy  all  the  organic  matter  in  the  filtrate  from  the 
cuprous  oxide.  After  evaporation  to  dryness  in  a  platinum  dish  with 
concentrated  nitric  acid,  the  residue  is  taken  down  several  times  with 
a  mixture  of  65%  nitric  acid  and  15%  hydrogen  peroxide,  and  finally 
fused  over  the  bunsen  flame.  The  cold  mass  is  then  dissolved  in  hot 
water,  the  solution  acidified  with  nitric  acid,  and  the  aluminium 
precipitated  as  hydroxide  in  the  usual  way. 

The  separation  of  copper  from  zinc  and  from  tin  is  similar  to  that 
described  for  copper  and  aluminium  as  far  as  the  destruction  of  the 
organic  matter  in  the  filtrate  from  the  cuprous  oxide  is  concerned. 
The  zinc  is  precipitated  as  basic  carbonate  and  weighed  as  oxide ;  the 
tin  is  weighed  as  dioxide. 

The  following  quantities  were  found  to  give  good  results  in  the 
above  separations.  In  each  case  from  0’28  to  0*40  gram  of  copper 
sulphate  pentahydrate  was  contained  in  the  mixture,  and  the  hydrogen 
peroxide  used  for  precipitation  was  7%. 


Sodium  hydr- 

Hydrogen 

Sucrose, 

oxide,  Water, 

peroxide, 

grams. 

grams. 

c.c. 

c.c. 

0-187 

—0-229 

gram  of  arsenious  oxide  ... 

5 

5 

100 

10  +  5 

0-23 

—0-62 

, ,  potassium  alum  . . . 

2-5 

6 

80 

15  +  5 

0-23 

—0-36 

,,  zinc  sulphate . 

2-5—5 

3—6 

80 

20  +  10 

0-36 

—0-40 

tin  . 

2-5 

3—6 

80 

20  +  10 

The  filtration  of  the  cuprous  oxide  must  proceed  without  a  break, 
otherwise  traces  *of  copper  are  liable  to  go  into  solution,  owing  to 
oxidation. 

The  method  can  also  be  used  for  the  separation  of  copper  from 
tungstic  acid,  molybdic  acid,  vanadic  acid,  phosphoric  acid,  etc. 
Details  will  be  given  later.  T.  S.  P. 

Researches  on  Very  Small  Quantities  of  Matter  by  the  Direct 
Electrometric  Method.  Albert  Grumbach  ( Compt .  rsnd.,  1912, 
154,  645 — 646.  Compare  Boll,  this  vol.,  ii,  384). — A  vessel  contain¬ 
ing  sulphuric  acid  is  connected  with  one  containing  sulphuric  acid  to 
which  a  small  amount  of  potassium  dichromate  has  been  added.  Two 
platinum  electrodes  connect  the  vessels  with  a  capillary  electrometer, 
employed  either  as  a  zero  instrument  or  with  a  condenser  in  series 
for  compensation. 
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By  operating  in  the  manner  described  in  a  previous  communication, 
it  has  been  found  possible  to  detect  chromium  trioxide  in  a  concentra¬ 
tion  of  0'45  x  10~8.  The  observed  E.M.F.  is  sensitive  to  convection 
currents,  and  has  a  maximum  value  when  the  electrodes  are  in  the 
centre  of  the  vessels.  W.  0.  W. 

Oxidation  of  Chromic  Salts  by  means  of  Silver  Oxide.  I. 
D.  Meneghini  ( Gazzetta ,  1912,  42,  i,  134 — 138). — Chromic  salts  are 
oxidised  to  chromates  by  silver  oxide,  which  is  reduced  to  the  black 
suboxide,  Ag40.  This  reaction  can  be  used  for  the  detection  and 
estimation  of  chromium.  In  the  scheme  of  qualitative  analysis  the 
hydroxides  of  the  third  group  are  dissolved  in  nitric  acid,  the  solution 
is  treated  with  silver  nitrate,  and  rendered  slightly  alkaline  with 
alkali  hydroxide.  A  black  precipitate  of  silver  suboxide  is  produced, 
and  the  supernatant  liquid  is  yellow.  Quantitatively,  silver  nitrate 
and  alkali  hydroxide  are  added  to  the  chromium  solution,  and  after 
filtration  the  chromate  is  determined  iodometrically.  The  presence  of 
iron  salts  does  not  affect  the  reaction.  It.  V.  S. 

New  Method  for  the  Separation  of  Thorium.  T.  O.  Smith 
and  Charles  James  (J.  Amer.  Chem.  Soc.,  1912,  34,  281 — 284;  Chem. 
News,  1912,  105,  109). — When  sebacic  acid  is  added  to  a  neutral 
solution  of  a  thorium  salt,  thorium  sebacate  is  produced  quantitatively 
as  a  voluminous,  granular  precipitate.  It  is  shown  that  this  reaction 
can  be  employed  for  the  estimation  of  thorium  in  presence  of  cerium, 
lanthanum,  praseodymium,  neodymium,  samarium,  and  gadolinium. 
It  would  also  be  of  value  for  the  separation  and  purification  of 
thorium.  Sebacic  acid  dissolves  in  water  to  the  extent  of  1  part  per 
litre  at  17°,  40  parts  per  litre  at  65°,  and  is  fairly  soluble  at  100°. 

When  pyrotartaric  acid  is  added  to  a  cold  neutral  solution  of  a 
thorium  salt,  a  precipitate  is  not  formed,  but  on  boiling  the  solution 
thorium  pyrotartrate  is  quantitatively  precipitated.  It  therefore 
seems  that  pyrotartaric  acid  could  also  be  used  for  estimating 
thorium. 

Thorium  is  also  precipitated,  but  not  quantitatively,  by  phenoxy- 
acetic,  malic,  anisic,  aspartic,  and  oxanilic  acids.  E.  G. 

The  Estimation  of  Vanadium  in  Vanadium  and  Chrome- 
vanadium  Steels.  John  It.  Cain  (J.  Ind.  Eng.  Chem.,  1911,  3, 
476 — 481). — A  comprehensive  account  of  experiments  undertaken  by 
the  Bureau  of  Standards  in  conjunction  with  eleven  other  chemists  to 
clear  up  the  difficulty  of  accurately  estimating  vanadium  in  steel.  The 
following  classes  of  methods  were  investigated  :  ( A )  methods  similar  to 
that  described  by  Campagne  (Abstr.,  1903,  ii, 761) ;  ( B )  methods  depend¬ 
ing  on  the  reduction  of  quinquevalent  vanadium  to  the  quadrivalent 
condition  ;  ( C )  methods  by  which  the  vanadium  is  separated  from  iron 
and  chromium,  etc.,  by  pouring  a  nitric  acid  solution  of  the  metals 
into  boiling  sodium  hydroxide,  when  the  vanadium  goes  into  the 
fiitiate  and  is  precipitated  by  means  of  mercurous  or  lead  salts,  the 
final  estimation  being  either  gravimetric  or  volumetric.  The  possible 
errors  incident  to  each  of  these  are  fully  discussed,  and  the  following 
procedure  described  as  appearing  most  satisfactory. 
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The  steel  (2  to  4  grams)  is  dissolved  in  40 — 60  c.c,  of  10%  (by 
volume)  sulphuric  acid  in  a  covered  300  c.c.  flask,  the  insoluble  matter 
separated,  washed,  ignited,  fused  with  potassium  hydrogen  sulphate, 
and  the  aqueous  solution  of  the  fusion  added  to  the  previously  obtained 
liquid.  The  solution  is  nearly  neutralised  with  saturated  sodium 
carbonate,  and  then  treated  with  finely  powdered  cadmium  carbonate 
at  intervals  of  four  to  five  minutes ;  boiling  vigorously  between  each 
addition,  and  keeping  the  flask  carefully  covered,  a  gram  or  two  of 
carbonate  should  remain  undissolved  at  the  end  of  the  operation,  which 
lasts  fifteen  to  twenty  minutes,  or  even  less  with  vanadium  steels 
containing  little  or  no  chromium. 

The  precipitate  is  rapidly  collected,  washed  with  hot  water, 
redissolved  in  boiling  10%  sulphuric  acid,  and  refiltered  into  the  flask  ; 
the  solution  cooled,  and  treated  with  ammonium  hydroxide  until  only 
sufficient  acid  is  left  to  prevent  the  precipitation  of  iron  by  hydrolysis 
when  the  liquid  is  boiled  daring  the  introduction  of  a  rapid  stream  of 
hydrogen  sulphide.  The  precipitate  is  separated,  washed,  the  filtrate 
concentrated  to  about  60 — 70  c.c.,  and  electrolysed  with  a  current  of 
5  to  6  amperes  at  6  to  7  volts,  as  described  by  Smith  ( Electroanalysis , 
4  ed.).  When  the  solution  no  longer  answers  to  tests  for  iron  or 
chromium,  it  is  removed  from  the  apparatus  and  the  mercury  washed 
several  times  while  the  current  is  still  passing ;  2  or  3  c.c.  of 
sulphuric  acid  (1:1  by  volume)  are  added,  the  temperature  raised  to 
70 — 80°,  followed  by  the  addition  of  potassium  permanganate  until 
there  is  a  strong  pink  colour.  Sulphur  dioxide  is  first  passed  into  the 
boiling  liquid,  and  then  carbon  dioxide  until  the  excess  of  sulphur 
dioxide  is  removed,  the  solution  filtered,  and  the  filtrate  titrated  at 
70 — 80°  with  Nj  10-potassium  permanganate. 

For  extreme  accuracy,  repetition  of  the  final  reduction  and  titration 
is  recommended,  whilst  the  electrolysis  can  be  rapidly  carried  out  in  a 
separating  funnel  with  a  tube  inwardly  projecting  from  the  stem 
containing  mercury,  a  fused-in  platinum  wire,  and  a  rotating  anode. 
The  disturbing  influence  of  other  metals,  if  present,  is  discussed,  and 
modifications  of  the  method  suggested  to  overcome  the  difficulties. 

F.  M.  G.  M. 

Estimation  of  Vanadium  in  Steel  and  Iron.  B.  O.  Crites 
{J-  Ind.  Eng .  Chem.,  1911,  3,  574 — 577). — The  author  describes  a 
method  based  on  the  work  of  J.  Kent  Smith  for  estimating  vanadium 
in  steel  and  iron  which  gives  satisfactory  results  when  the  vanadium 
content  is  below  0'3%.  An  improved  process  on  similar  lines  was 
subsequently  published  by  Blair  (Abstr.,  1908,  ii,  900)  and  another  by 
C.  M.  Johnson  ( Chemical  Analysis  of  Special  Steels,  etc.),  by  modifying 
which,  results  usually  about  5%  too  low  are  obtained;  but  by 
simultaneously  running  two  blanks  on  a  steel  of  similar  constitution 
to  the  sample,  but  in  one  case  free  from  vanadium,  and  in  the  other 
containing  a  known  amount  of  a  standard  vanadium  solution,  indica¬ 
tions  of  the  correction  necessary  to  employ  are  obtained.  The 
methods  of  Auchy,  Slawik,  and  of  Caopbell  and  Woodham  (Abstr., 
1908,  ii,  901)  are  found  to  give  less  satisfactory  results. 


F.  M.  G.  M. 
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Estimation  of  Gold,  Silver,  and  Platinum.  Trenkner 
(Metallurgie,  1912,  9,  103 — 105). — In  assaying  alloys  containing  gold 
and  platinum,  in  which  the  error  of  the  estimation  by  ordinary  methods 
may  amount  to  1%,  the  following  improved  method  is  recommended. 
After  a  preliminary  assay  has  been  made  to  determime  the  approximate 
composition  of  the  alloy,  0'5  gram  is  taken,  and  alloyed  with  sufficient 
silver  to  make  the  ratio  Au  +  Pt:Ag  about  1:10.  The  alloy  is 
cupelled  with  lead,  a  check  of  similar  composition  being  used  to 
determine  the  loss  of  silver  in  cupellation.  Lead  is  not  retained  by  the 
bead  under  these  conditions.  The  bead,  without  being  hammered  or 
rolled,  is  heated  in  a  parting  flask  with  25  c.c.  of  concentrated 
sulphuric  acid,  without  boiling.  The  silver  is  removed  in  twenty-five  to 
thirty  minutes,  leaving  a  coherent  residue.  After  cooling  and  wash¬ 
ing,  the  residue  is  ignited  and  weighed.  It  is  then  dissolved  in 
aqua  regia,  evaporated,  diluted  with  water,  and  filtered  from  silver 
chloride.  To  the  filtrate  are  added  15  c.c.  of  hydrochloric  acid,  I)  1T9, 
and  1  gram  of  hydrazine  hydrochloride.  After  an  hour  at  18 — 20°, 
with  occasional  stirring,  the  gold  is  precipitated,  and  may  be  filtered, 
ignited,  and  weighed.  Platinum  is  precipitated  from  the  filtrate  by 
ammonia,  the  large  excess  of  hydrochloric  acid  being  previously 
removed  by  evaporation  if  the  platinum  content  is  low.  The  separation 
is  quantitative,  with  an  accuracy  of  0-05%,  as  is  shown  by  a  number  of 
test  assays.  The  method  may  also  be  applied  to  ores.  C.  H.  D. 

Detection  of  Methyl  Alcohol.  Wilhelm  Sailer  ( Pharm .  Zeit., 
1912,  57,  165.  Compare  this  vol.,  ii,  301). — For  the  detection  of 
methyl  alcohol  in  ethyl  alcohol,  5  c.c.  of  the  alcohol  are  treated  with 
0T  gram  of  chromic  acid  and  ten  drops  of  concentrated  sulphuric  acid. 
After  the  lapse  of  a  few  minutes,  and  when  the  mixture  has  become  green 
in  colour,  six  drops  of  the  solution  are  mixed  with  twenty  drops  of  con¬ 
centrated  sulphuric  acid,  and  a  small  quantity  of  morphine  is  added. 
In  the  presence  of  a  large  proportion  (50%)  of  methyl  alcohol,  a  dark 
violet  coloration  is  produced ;  with  smaller  quantities,  the  colour  is 
red,  and  with  traces,  yellowish-brown.  Pyrogallol  may  be  used  in 
place  of  morphine ;  the  coloration  obtained  in  this  case  is  chocolate- 
brown.  Ethyl  alcohol  gives  a  lemon-yellow  coloration  with  the  test, 
the  colour  changing  gradually  to  orange  and  then  brown.  W.  P.  S. 

Detection  of  Methyl  Alcohol  in  Alcoholic  Preparations  and 
Especially  Tincture  of  Iodine.  E.  Yoisenet  ( J .  Pharm.  Chim., 
1912,  [vii],  5,  240 — 245). — The  tincture  of  iodine  is  decolorised  by 
sodium  thiosulphate  solution,  and  the  test  already  described  (Abstr., 
1906,  ii,  807)  is  applied.  T.  A.  H. 

Analysis  of  Small  Samples  of  Spirits.  Xavier  Rocques 
(Ann.  Chim.  anal.,  1912,  17,  86 — 88). — The  process  is  devised  for 
samples  not  exceeding  100 — 125  c.c.  After  taking,  by  way  of  a 
check,  the  density,  the  volume  ( V)  of  the  sample  is  measured,  and 
10  c.c.  are  pipetted  off  and  used  for  the  free  acidity  test.  The  whole 
(including  the  10  c.c.  taken)  is  then  submitted  to  distillation,  collecting 
exactly  nine-tenths  of  the  volume  (V).  After  determining  the  alcohol 
by  means  of  the  density  as  usual,  one-tenth  of  the  figure  obtained  is 
deducted  ;  this  gives  the  actual  amount  of  alcohol. 
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The  solid  matter  may  be  got  by  making  up  the  residual  liquid  to 
the  volume  (F),  and  then  operating  in  the  usual  manner  ;  allowance 
should  be  made  for  the  alkali  added. 

From  the  distillate  is  taken  a  volume  equal  to  exactly  33*35  c.e.  of 
alcohol  (F').  After  neutralising  this  with  A/lO-sodium  hydroxide 
with  a  trace  of  solid  phenolphthalein  as  indicator,  the  esters  are 
determined  in  the  usual  way  by  the  saponification  process.  After 
adding  aniline  phosphate  and  removing  the  aldehydes  by  boiling  for  an 
hour  in  a  reflux  apparatus,  50  c.c.  are  distilled  off ;  this  distillate 
is  examined  for  the  higher  alcohols  as  usual. 

If  the  sample  amounts  to  10  c.c.,  the  above  determinations  may  be 
carried  out ;  if  exceeding  this  by  something  like  25  c.c.,  there  will  be 
still  enough  left  for  the  usual  estimation  of  aldehydes  and  furfur- 
aldehyde.  L.  de  K. 

New  Method  for  the  Estimation  of  the  Reducing  Sugars. 
E.  C.  Kendall  (/.  Amer.  Chem.  Soc.,  1912,  34,  317 — 341). — In  a 
study  of  the  velocity  of  amylolytic  action,  it  was  desired  to  estimate 
accurately  the  reducing  sugars  resulting  from  the  digestion  of  starch. 
An  investigation  has  therefore  been  made  of  some  modifications  of 
Fehling’s  solution  with  the  object  of  ascertaining  the  best  conditions 
for  the  gravimetric  determination  of  reducing  power.  It  has  been 
found  that  more  accurate  results  are  obtained  by  replacing  the  sodium 
hydroxide  of  Fehling’s  solution  by  potassium  carbonate,  and  the 
Rochelle  salts  by  salicylic  acid.  The  results  of  several  estimations  have 
shown  that  15  grams  of  potassium  carbonate,  5  grams  of  salicylic  acid, 
and  2  grams  of  copper  sulphate  in  a  total  volume  of  140  c.c,  give 
satisfactory  conditions.  The  potassium  carbonate  and  copper  sulphate 
are  dissolved  in  water  and  added  separately  to  the  sugar  solution, 
whilst  the  salicylic  acid  is  added  in  the  dry  state.  The  solution  should 
be  heated  in  a  bath  of  boiling  water  rather  than  over  a  flame.  After 
twenty  minutes’  heating  in  boiling  water,  the  reaction  is  nearly  complete 
in  the  case  of  dextrose  and  invert-sugar,  somewhat  less  so  in  that  of 
lactose  and  maltose.  The  reducing  powers  of  these  sugars  have  been 
determined  and  compared  with  those  obtained  by  other  methods.  The 
relation  has  been  calculated  between  each  of  the  four  sugars  and  copper 
for  every  mg.  of  copper  from  30  mg.  to  450  mg.  and  the  results  are 
tabulated.  E.  G. 

Estimation  of  Sucrose  in  Cane  Molasses  by  the  Double 
Polarisation  Method,  using  Invertase  and  Acid  as  Hydrolysts. 
James  P.  Ogilvie  ( Int .  Sugar  J.,  1912,  14,  89 — 93.  Reprint). — The 
methods  described  previously  for  the  examination  of  beet  products 
(Abstr.,  1911,  ii,  232)  have  been  applied  to  cane  molasses,  the  results 
found  by  the  invertase  method  being  compared  with  those  given  by 
acid  hydrolysis  when  the  sucrose  is  calculated  (1)  from  the  alkaline 
direct  polarisation ;  (2)  from  the  neutral  direct  polarisation ;  and 
(3)  from  the  hydrochloric  acid  and  sulphurous  acid  polarisations.  The 
results  found  by  the  selective  hydrolyst  invertase  as  compared  with 
the  figures  obtained  by  acid  hydrolysis  show  that  the  quantity  of  sucrose 
found  by  the  alkaline  direct  polarisation  method  are  too  high ;  the 
neutral  direct  polarisation  method  may  also  yield  results  which  are  too 
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high.  On  the  other  hand,  the  acid  direct  polarisation  method  yields 
results  which  agree  closely  with  those  obtained  by  means  of  invertase. 
In  order  to  avoid  the  disturbing  effect  of  the  reducing  sugars,  both 
the  direct  and  the  inversion  readings  must  be  made  under  the  same 
conditions  of  acidity ;  when  this  is  done,  the  agreement  between  the 
invertase  and  the  double  polarisation  methods  is  very  close. 

W.  P.  S. 

Occurrence  of  Boric  Acid  in  Honey.  G.  Buttner  (Zeitsch. 
Nahr.  Genussm,.,  1912,  23,  139 — 140). — Many  samples  of  honey  of 
various  origins  examined  by  the  author  were  found  to  contain  traces  of 
boric  acid ;  25  grams  of  the  honey  yielded  an  ash  which  gave  a  distinct 
boric  acid  reaction  when  tested  in  the  usual  way  with  turmeric  paper. 
A  sample  of  artificial  honey,  also  examined,  was  free  from  boric  acid. 

W.  P.  S. 

Inversion  of  Sucrose  by  Honey.  O.  Achert  ( Zeitsch .  Nahr. 
Genussm.,  1912,  23,  136 — 139). — Results  of  experiments  carried  out 
by  the  author  show  that  natural  honey  which  has  not  been  heated  to 
a  temperature  above  55°  is  capable  of  inverting  sucrose  ;  for  instance, 
mixtures  of  honey  and  sucrose,  containing  from  22  to  42%  of  the  latter, 
after  remaining  for  four  months  at  the  ordinary  temperature  were 
found  to  contain  from  2  to  11%  of  sucrose.  Honey  which  has  been 
heated  to  100°  does  not  invert  sucrose.  It  is  further  shown  that  the 
acidity  of  the  honey  does  not  play  any  part  in  the  inversion. 

W.  P.  S. 

Constant  Temperature  Heating  Apparatus  for  Explosives 
and  Experiments  on  the  Decomposition  of  Nitrocelluloses. 
John  S.  S.  Brame  (J.  Soc.  Chem.  Ind.,  1912,  31,  159 — 161). — A 
detailed  description  is  given  of  a  special  form  of  apparatus  designed 
for  the  study  of  the  decomposition  of  nitrocelluloses  when  heated  in  a 
vacuum,  by  measuring  the  gases  evolved.  The  nitrocellulose  under 
investigation  is  contained  in  a  decomposition  tube,  which  is  placed  in  a 
vessel  maintained  at  a  constant  temperature  by  circulating  through  it 
the  vapour  of  a  suitable  liquid,  such  as  toluene.  W.  H.  G. 

Photolytic  Decomposition  of  Smokeless  Powders,  of  Picric 
Acid  and  Ammonium  Picrate  by  Ultra-violet  Light.  Daniel 
Berthelot  and  Henri  Gaudechon  ( Compt .  rend.,  1912,  154, 
514 — 517.  Compare  this  vol.,  i,  163  ;  ii,  210). — The  volumes  of 
gases  formed  when  French  powder  B  and  other  explosives  are  exposed 
to  ultra-violet  light  are  given,  the  substance  being  treated  in  atmos¬ 
pheres  of  oxygeD,  hydrogen,  and  carbon  dioxide.  In  each  case  a 
portion  of  the  atmospheric  gas  is  absorbed,  hence  an  atmosphere  of 
nitrogen  is  best  for  such  observations. 

Picric  acid  underwent  no  alteration  at  5  cms.  from  the  quartz- 
mercury  lamp.  After  three  hours  at  2  cms.  it  gave  the  following  gas 
volumes :  C02  (0T6  c.c.),  CO  (0'08  c.c.),  N20  (0'03  c.c.),  JST2  (0-43  c.c.). 
Ammonium  picrate  is  more  stable,  and  remains  unchanged  under  these 
conditions.  W.  O.  W. 
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Determination  of  Urinary  Acidity.  Leon  Grimbert  and  J. 
Morel  (Compt.rend.,  1912,154,  378 — 380). — The  method  recommended 
involves  titration  with  sodium  hydroxide,  using  phenolphthalein  as 
indicator,  calcium  being  removed  by  addition  of  solid  potassium 
oxalate  in  order  to  avoid  the  disturbing  effect  of  calcium  phosphate. 
The  retarding  influence  of  ammonia  on  the  end  point  is  allowed  for  by 
carrying  out  a  formaldehyde  estimation  of  this  substance  and  applying 
the  necessary  correction.  The  result  is  the  “real  acidity,”  correspond¬ 
ing  with  the  conversion  of  NaH2P04  into  Na2HP04  and  neutralisation 
of  organic  acids.  The  amount  of  the  latter  may  be  calculated  after 
estimating  the  total  phosphoric  acid.  W.  O.  W. 

Estimation  of  the  Molecular  Weights  of  Small  Quantities 
of  Fatty  Acids.  W.  Arnold  ( Zeitsch .  Nahr.  Genussm 1912,  23, 
129 — 135), — The  method  proposed  consists  in  neutralising  the  fatty 
acid  with  A/2 -alcoholic  potassium  hydroxide  solution  at  the  ordinary 
temperature,  evaporating  the  solution,  drying  the  residue  of  soap  for 
two  and  a-half  hours  in  the  water-oven,  and  weighing  the  dry  soap. 
It  is  essential  to  break  up  the  soap  residue  into  a  fine  powder  before  it 
is  dried.  Formulae  are  given  for  calculating  the  molecular  weight  of 
the  fatty  acid  under  examination  from  the  weight  of  the  soap  and  the 
quantity  of  potassium  hydroxide  used  for  the  neutralisation,  correc¬ 
tions  being  applied  for  the  weight  of  the  phenolphthalein  introduced  as 
indicator,  and  for  impurities  in  the  potassium  hydroxide  solution. 
Experiments  with  a  series  of  fatty  acids  ranging  from  butyric  acid  to 
stearic  and  oleic  acids  show  that  the  method  yields  trustworthy  results; 
in  over  90%  of  the  experiments  the  results  obtained  differed  by  less 
than  two  units  from  those  required  by  theory.  W.  P.  S. 

Estimation  of  Tyrosine  and  Glutamic  Acid.  Emil 
Abderhalden  ( Zeitsch .  physiol.  Chem.,  1912,  77,  75 — 76). — Compare 
this  vol.,  i,  261. 

The  Detection  of  Salicylic  Acid.  Henry  C.  Sherman  and 
Abraham  Gross  (J.  Ind.  Eng.  Chem.,  1911,  3,  492 — 493). — The  value 
of  the  Millon  reaction  or  of  ferric  chloride  for  detecting  the  presence 
of  salicylic  acid  is  greatly  impaired  by  the  fact  that  numerous  other 
substances  react  witti  these  reagents  in  a  similar  manner,  whilst  the 
formation  of  the  methyl  ester,  the  nitro-  or  bromo-compounds  are 
only  suitable  in  the  presence  of  comparatively  large  quantities  of  the 
acid. 

The  Jorissen  reaction  ( Bull .  Acad.  roy.  Belg.,  3,  259)  has  been 
further  studied  by  the  author  (compare  J.  Ind.  Eng.  Chem.,  1910,  2, 
24),  and  found  to  give  satisfactory  results  ;  it  is  applied  as  follows  : 
The  solution  to  be  tested  is  treated  with  four  to  five  drops  of  a 
10%  solution  of  sodium  or  potassium  nitrite,  the  same  quantity  of 
50%  acetic  acid  and  one  drop  of  1%  copper  sulphate  solution,  shaken 
after  the  addition  of  each  reagent,  and  finally  heated  during  forty-five 
minutes  in  boiling  water,  care  being  taken  that  the  test  liquid  is 
completely  immersed  ;  after  cooling,  it  is  examined  against  a  white 
background  and  compared  with  a  blank  test  containing  the  same 
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amount  of  the  reagents  mixed  with  water ;  in  this  way  the  presence 
of  0*005 — 0*01  mg.  of  salicylic  acid  can  be  detected  in  aqueous 
solution.  When  larger  quantities  of  salicylic  acid  are  present,  the 
concentration  of  the  copper  sulphate  solution  may  be  increased  to 
10%,  when  the  red  coloration  develops  much  more  rapidly,  and  this 
is  quite  permanent  even  at  the  greater  dilution. 

This  test  may  be  used  in  conjunction  with  ferric  chloride  and 
Millon’s  reagent,  it  being  found  that  phenol  and  saligenin  give  the 
same  colour  as  salicylic  acid  with  Jorissen’s  reagent,  but  that  the 
limits  of  delicacy  are  quite  different ;  2-hydroxyisophthalic  acid  gives 
the  Jorissen  reaction  up  to  dilutions  of  1:100,000,  but  is  readily 
distinguished  from  salicylic  acid  by  its  colour  with  ferric  chloride ; 
methyl  ethylacetoacetate  gives  a  violet  colour  with  ferric  chloride  in 
concentrated  solution,  but  does  not  react  with  either  Millon’s  or 
Jorissen’s  reagents  at  a  dilution  of  1  : 1000,  whilst  orcinol,  arbutin, 
resorcinol,  and  phloridzin,  which  give  colour  reactions  with  ferric 
chloride,  do  not  respond  to  the  Jorissen  test.  F.  M.  G.  M. 

New  Method  for  the  Estimation  of  Hippuric  Acid  in  Urine. 
Otto  Folin  and  Fred  F.  Flanders  ( Proc .  Amer.  Soc.  Biol.  Chem., 
1911,  xxvii — xxviii ;  J.  Biol.  Chem.,  11). — The  method  is  based  on 
the  hydrolysis  of  hippuric  acid,  the  extraction  of  the  benzoic  acid  with 
chloroform,  and  titration  with  sodium  ethoxide.  W.  D.  H. 


An  Automatic  Pipette  for  the  Determination  of  Iodine-  and 
Saponification-Numbers.  Franz  Michel  (Chem.  Zeit.,  1912,  22, 
198). — This  pipette  is  specially  designed  to  avoid  alteration  in 
concentration  of  iodine  and  alcoholic  potash 
solutions  during  measurement. 

The  iodine  solution  is  forced  into  the  pipette 
by  means  of  a  rubber  ball  (fixed  at  d ),  any 
excess  returning  to  the  flask  when  D,  G, 
and  C  are  suitably  placed.  The  contents  of 
the  pipette  are  discharged  by  opening  the 
stopcock,  B,  and  any  residue  blown  out  by 
gentle  pressure  of  the  rubber  ball,  the  opening 
F  having  been  closed. 

For  use  with  alcoholic  potash,  it  is  recom¬ 
mended  that  the  stopcock  be  made  of  phosphor- 
bronze,  or,  better,  of  silver.  H.  W. 

The  Quantitative  Estimation  of 
Ketones  in  Essential  Oils.  E.  K.  Nelson 
(J.  Ind.  Eng.  Chem.,  1911,  3,  588 — 589). — An 
attempt  to  find  a  general  method  for  the 
estimation  of  aldehydes  and  ketones  for 
which  in  many  cases  the  bisulphite  method  is  useless ;  for  this 
purpose  the  author  has  extended  Walther’s  experiments  (Abstr.,  1901, 
ii,  49)  on  citral  and  earvone  to  pulegone,  camphor,  thujone,  menthone, 
benzaldehyde,  and  fenchone,  obtaining  (except  with  the  last)  fairly 
satisfactory  results. 
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The  procedure  employed  is  as  follows :  A  standard  hydroxylamine  solu¬ 
tion  is  prepared  by  dissolving  20  grams  of  hydroxylamine  hydrochloride 
in  30  c.c.  of  water  and  adding  125  c.c.  of  aldehyde-free  alcohol;  the 
purified  substance  (1 — 2  grams)  is  boiled  under  reflux  with  35  c.c.  of 
the  reagent  and  sodium  hydrogen  carbonate  (2  grams),  cooled,  6  c.c.  of 
hydrochloric  acid  added  down  the  condenser,  and  the  solution  made  up 
to  500  c.c.  with  water  and  filtered  ;  the  free  acid  in  a  measured 
volume  is  then  neutralised  with  iY/2-sodium  hydroxide  in  the  presence 
of  methyl-orange,  phenolphthalein  added,  and  the  hydroxylamine  in 
excess  of  that  required  to  form  the  oxime  titrated  with  A/10-sodium 
hydroxide. 

The  application  of  this  method  to  oils  containing  ketones  is  being 
proceeded  with,  the  percentage  of  ketone  found  in  the  following  oils 
being  as  follows:  Wormwood  oil,  33‘15  and  31*24  (as  thujone) ;  penny¬ 
royal  oil,  81*87  (calculated  at  C)0H16O) ;  rosemary  oil,  30*33  and  30*24 
(calculated  as  camphor).  F.  M.  G.  M. 

Htibener’s  Method  of  Estimating  Caoutchouc  as  its  Bromide. 
F.  Willy  Hinrichsen  and  Erich  Kindscher  ( Chem .  Zeit.,  1912,  36, 
217 — 218,  230 — 232). — This  method  is  stated  to  be  untrustworthy 
for  the  direct  estimation  of  caoutchouc  in  vulcanised  materials,  the 
results  being  much  too  high.  The  bromination  is  carried  out  with 
difficulty,  and  it  is  not  possible  to  ascertain  the  end-point  of  the 
action  of  the  aqueous  bromine  solution  ;  the  precipitated  bromide 
always  contains  free  bromine  or  bromine  compounds,  which  are  not 
removed  by  washing  as  described  by  Hiibener,  and  there  is  also  a  risk 
of  adding  too  little  bromine.  On  the  other  hand,  the  decomposition 
of  the  bromide  by  nitric  acid  in  the  presence  of  silver  nitrate  is 
accompanied  by  loss  of  bromine,  and  in  the  estimation  of  the  “  free” 
sulphur  in  the  filtrate  from  the  bromide,  considerable  quantities  of 
combined  sulphur  are  oxidised  and  pass  into  solution  (compare  Abstr., 
1911,  ii,  445).  W.  P.  S. 

Some  Colour  Reactions.  Nazareno  Tarugi  and  F.  Lenci  {Boll. 
Chim.  Farm.,  1911,  50,  907 — 910). — The  paper  deals  with  the  action 
of  hypochlorites  on  substances  containing  the  groups  -NH2  or  INH. 
When  an  aqueous  suspension  of  /?-benzoquinone  is  treated  with  a  solu¬ 
tion  of  ammonia,  then  with  a  solution  of  sodium  hypochlorite,  and 
finally  with  a  little  zinc  chloride,  and  the  whole  heated  for  a  quarter 
of  an  hour  on  the  water-bath,  a  substance  is  produced  which,  after 
evaporation,  may  be  extracted  with  alcohol.  It  is  a  yellow,  crystal¬ 
line  compound,  m.  p.  85°,  and  on  analysis  gives  figures  agreeing  with 
those  required  for  /?-benzoquinonechlorimide,  CgH4OINC1.  2  :  6-Di- 
bromoquinone,  when  treated  in  the  same  way,  yields  2  :  6-dibromo- 
\>-benzoquinonechlorimide,  C6H2Br2OINCl,  a  dark  yellow,  crystalline 
substance,  m.  p.  78°.  Both  chlorimides  give  a  blue  coloration  with 
alkaline  phenol  solution.  In  the  latter  case  the  reaction  product, 
after  treatment  with  acetic  acid,  deposits  3  : 5-dibromo-\  :  4:-benzo- 
quinonehydroxyphenylimide,  C12H702NBr2,  which  is  a  dark  red, 
crystalline  substance  becoming  blue  when  treated  with  alkalis. 
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The  amino-acids,  amino-aldehydes,  and,  in  general,  all  substances 
containing  the  groups  -NH2  or  1NH,  give  an  intense  blue  coloration 
when  treated  with  phenol  and  hypochlorite,  and  the  same  substances 
react  with  quinone  and  hypochlorite,  giving  1  : 4-ben  zoquinone- 
chlorimide.  Some  aliphatic  primary  and  secondary  amines  (dnsobutyl- 
amine  and  dipropylamine)  do  not  give  the  reaction.  It  is  probable 
that  the  coloration  given  by  aniline  with  hypochlorites  is  due  to 
a  similar  reaction. 

Nitro-com  pounds  give  the  same  blue  coloration  when  treated  with 
phenol  and  hypochlorite ;  in  all  cases  jo-nitrosophenol  is  formed, 
which,  reacting  in  its  oximic  form  with  the  excess  of  phenol,  gives 
p  -  benzoquinoneoxyphenylimide.  An  analogous  reaction  was 
effected  with  3  :  5-dibromo-4  -  oximino  -  A2:5-c^cfohexadien  -  1  -  one 
(Fischer  and  Hepp,  Abstr.,  1888,  456  ;  Kehrmann,  Abstr.,  1889,  244), 
which,  when  treated  with  phenol,  yields  3  :  5-dibromo-l  :  4-benzoquinone - 
hydroxyphenylimide ,  C12H702NBr2,  which  is  a  dark  red,  crystalline 
substance  giving  a  blue  solution  with  alkalis. 

Hydrocyanic  acid,  cyanides,  carbylamines,  thiocyanates,  and  thiocarb- 
imides  also  give  a  blue  coloration  when  treated  with  phenol  and 
hypochlorite. 

In  using  this  reaction  as  a  test,  about  05  gram  of  substance  is 
treated  with  an  excess  of  phenol  in  crystals,  and  a  solution  of  sodium 
hypochlorite  (containing  about  3%  of  active  chlorine,  and  of  an 
alkalinity  equivalent  to  4%  of  sodium  hydroxide)  is  added  drop  by 
drop.  Sometimes  an  excess  of  alkali  prevents  the  appearance  of  the 
coloration. 

The  reaction  is  recommended  for  use  in  water-analysis,  because 
it  is  much  more  sensitive  than  Kessler’s  reagent,  and  reacts  with 
some  nitrogenous  substances  which  the  latter  does  not  reveal. 

R.  Y.  S. 

Extraction  and  Estimation  of  Alkaloids  in  Syrups  and 
Saccharine  Liquids.  Emile  Kohn-Abrest  (Bull.  Soc.  chim.,  1912, 
[iv],  11,  73 — 75  ;  Ann.  Chim.  anal,  1912,  17,  85 — 86). — In  principle 
the  method  depends  on  the  fact  that  if  potassium  carbonate  is  added 
to  diluted  alcohol  containing  sugar,  an  aqueous  solution  of  potassium 
carbonate,  containing  all  or  nearly  all  the  sugar,  forms,  in  which  the 
alcohol  is  insoluble,  and  from  which  it  separates  as  a  distinct  layer. 
If  alkaloids  are  present,  they  remain  dissolved  in  the  alcohol  and  can 
be  recovered  in  the  usual  manner.  T.  A.  H. 

Estimation  of  Nicotine  in  Tobacco  and  in  Green  Tobacco 
Leaves.  Richard  Kissling  (Chem.  Zentr.,  1911,  ii,  1840;  from 
Schweiz.  Woch.  Chem.  Pharm.,  1911,  49,  537). — Mellet's  process  for 
the  estimation  of  nicotine  is  open  to  the  objection  that  loss  of  solvent 
may  take  place  during  the  filtration  of  the  ethereal  solution.  It  is 
also  pointed  out  that  Mellet’s  modification  of  the  older  process 
proposed  by  the  author  is  unnecessary,  as  the  latter  has  described 
a  new  and  simple  method  based  on  the  precipitation  of  the  nicotine 
with  potassium  mercuric  iodide.  W.  P.  S. 
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Reactions  of  Pyramidone.  A.  Moulin  (Ann.  Chim.  anal .,  1912, 
17,  13 — 14). — The  blue  coloration  which  is  obtained  when  pyramidone 
is  treated  with  nitric  acid  (compare  Abstr.,  1911,  ii,  777)  is  due  to  the 
presence  of  nitrous  oxides  in  the  acid  ;  the  colour  does  Dot  develop 
when  pure  nitric  acid  is  employed.  Silver  nitrate  and  mercuric 
nitrate  also  yield  a  blue  coloration  with  pyramidone,  as  do  many  other 
oxidising  substances,  but  the  reaction  is  best  obtained  with  nitric  acid 
containing  nitrous  oxides.  W.  P.  S. 

The  Formaldehyde  Titration  of  Proteins.  I.  Friedrich 
Obermayer  and  Robert  Willheim  (Biochem.  Zeitsch.,  1911,  38, 
331 — 343). — The  authors  give  the  details  as  to  their  method  of 
determining  the  amino-nitrogen  index  by  means  of  the  Schiff-Sorensen 
method.  They  find  that  the  amino-index  of  the  various  globulin 
fractions  (euglobulin,  pseudo-globulin)  is  invariably  higher  than  that  of 
the  albumins  (19*1 — 22'3  :  13’3 — 13‘8).  S.  B.  S. 

Oxydases.  IV.  Cresol-Tyrosinase,  a  Reagent  for  Peptides, 
Polypeptides,  Proteins,  and  Proteolysis  by  Micro-organisms. 
Robert  Chodat  (Arch.  Sci.  phys.  nat.,  1912,  [iv],  33,  70 — 95. 
Compare  Abstr.,  1907,  i,  574,  575). — Tyrosinase  from  potato  peelings 
purified  by  precipitation  with  alcohol  gives  a  yellow  coloration  with 
p-cresol  in  1%  solution,  which  finally  becomes  orange-yellow.  Impure 
tyrosinase  from  Russula  delica  gives  a  cherry-red  coloration  with 
p-cresol.  This  is  due  to  the  presence  of  amino-acids ;  a  mixture  of 
purified  tyrosinase,  jo-cresol,  and  glycine  becomes  red  in  a  few  minutes 
and  cherry-red  in  the  course  of  an  hour.  Occasionally  the  red  colour 
changes  to  violet,  and  finally  to  an  intense  blue  with  a  magenta-red 
dichromism  ;  this  necessitates  the  presence  of  a  sufficient  quantity  of 
glycine,  which  is  proved  to  take  part  in  the  reaction  and  not  to  act  as 
a  catalyst.  Other  amino-acids  behave  similarly  to  glycine,  finally 
giving  the  blue  coloration,  alanine,  however,  gives  a  CoDgo-red  shade 
without  becoming  blue ;  this  behaviour  is  attributed  to  the  fact  that, 
unlike  the  other  amino-acids  tested,  it  belongs  to  the  (7-series. 

Glycy  1-7-tyrosine  gives  with  tyrosinase  only  a  madder-rose  colora¬ 
tion  changing  to  violet  or  blue.  The  addition  of  glycine  retards  the 
changes,  the  succession  of  colours,  which  are  very  characteristic,  being 
red,  rose,  apricot,  greenish,  olive,  emerald,  emerald-bluish. 

Proteins  and  peptones  give  a  rose  colour  with  the  tyrosinase-cresol 
reagent  which  does  not  change  to  blue. 

It  is  shown  how  the  colour  reactions  described  may  be  used  to 
recognise  first  proteins,  then  peptones,  which  give  a  more  pronounced 
colour,  and  finally  the  formation  of  amino- acids  and  polypeptides. 
The  use  of  tyrosinase  alone  enables  glycyl- 7-tyrosine  and  tyrosine  to  be 
recognised.  The  tyrosinase-cresol  reagent  further  identifies  (7-alanine 
when  the  fraction  containing  this  has  been  isolated.  The  method  is 
widely  applicable  to  the  study  of  the  products  of  proteoclastic  enzymes. 

E.  F.  A. 

Test  for  Blood.  Max  Reich  (Chem.  Zeit.,  1912,  30,  138). — 
When  dried  blood,  or  commercial  blood  meal,  or  other  blood  prepara- 
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tion  is  dissolved  in  a  10%  solution  of  hydrogen  chloride  in  acetone  by 
heating  under  reflux,  a  blood-red  solution  is  obtained  having  a 
characteristic  absorption  spectrum.  If  the  solution  is  made  alkaline 
with  ammonia  and  filtered,  the  filtrate  shows  a  different  absorption 
spectrum,  which  it  retains  for  some  time.  After  one  or  two  weeks, 
however,  the  solution  takes  on  a  green  fluoresence  ;  in  thick  layers 
the  whole  spectrum  is  absorbed  up  to  the  red,  whilst  in  thin  layers 
there  is  a  band  in  the  green.  Evaporation  of  this  solution  gives  a 
reddish-brown,  viscid  mass,  which  is  purified  by  solution  in  96% 
alcohol,  filtering  from  ammonium  chloride,  and  precipitation  with 
excess  of  ether.  A  non-fluorescent,  white,  floeculent  precipitate  is 
obtained  but  the  filtrate  shows  a  very  strong,  green  fluoresence ;  after 
evaporation  a  residue  is  obtained,  which  is  soluble  in  water,  alcohol,  or 
tsobutyl  alcohol  to  green  fluorescent  solutions,  but  insoluble  in  ether. 
The  solutions  show  no  spectrum,  and  the  fluorescence  is  destroyed  by 
alkalis  or  acids.  Urobilin,  which  is  soluble  in  ether,  cannot  be  the 
cause  of  this  fluorescence.  T.  S.  P. 

Detection  of  Blood  by  means  of  Pyridine.  Franz  Michel 
(Chem.  Zeit.,  1912,  36,  93 — 94,  105 — 106). — The  author  has  in¬ 
vestigated  the  test  proposed  by  von  Furth  (Abstr.,  1911,  ii,  947)  and 
finds  it  to  be  trustworthy  ;  he  describes  how  certain  interfering  sub¬ 
stances  may  be  eliminated,  and  suggests  a  few  modifications  in  the 
test  in  order  to  render  it  more  sensitive.  A  quantity  of  about  0‘5  c.c. 
of  the  pyridine  blood  solution  should  be  placed  in  a  small  porcelain 
crucible,  0-5  c.c.  of  glacial  acetic  acid  added,  then  1  c.c.  of  the 
leucomalachite-green  reagent,  and,  finally,  2  drops  of  a  1%  hydrogen 
peroxide  solution.  W.  P.  S. 

Detection  of  Biliary  Pigments  in  Urine.  Crouzel  (Ann. 
Chim.  anal.,  1912,  17,  58 — 59). — When  urine  containing  biliary 
pigments  is  allowed  to  flow  on  the  surface  of  a  mixture  consisting  of 
3  volumes  of  sulphuric  acid  and  1  volume  of  nitric  acid,  the  urine 
becomes  green  in  colour,  and  is  separated  from  the  acid  layer  by  a  red- 
coloured  zone ;  the  acid  layer  remains  colourless.  On  shaking,  the 
whole  mixture  develops  a  yellow  coloration.  In  a  similar  test  with  a 
mixture  of  hydrochloric  and  nitric  acids,  the  urine  is  at  first  coloured 
red  and  then  yellow.  Basic  lead  acetate  and  barium  nitrate  solutions 
yield  a  yellow  precipitate  with  urines  containing  biliary  pigments ; 
with  normal  urines  the  precipitate  is  white.  Mercuric  nitrate  yields 
a  grey  precipitate,  and  alum  a  yellow  precipitate  with  these  urines. 
The  latter  also  give  a  yellow-coloured  froth  when  shaken  with 
granulated  zinc  ;  this  colour  is  discharged  on  the  addition  of  nitric 
acid,  and  the  whole  mixture  becomes  green.  W.  P.  S. 
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Recalculation  of  Atomic  Refractions.  II.  The  Constants 
for  Nitrogen.  Fritz  Eisenlohr  ( Zeitsch .  physikal.  Chem.,  1912,  79, 
129  — 146). — In  a  previous  paper  (Abstr.,  1911,  ii,  81)  the  results  of  a 
recalculation  of  the  atomic  refractions  for  a  number  of  elements  have 
been  given,  the  constants  being  free  from  the  influence  of  conjugation. 
In  the  present  paper  the  analogous  data  are  given  for  nitrogen  in 
aliphatic  amines,  tertiary  imides  and  nitriles,  the  values  for  the  latter 
two  series  including  the  increment  for  the  double  and  triple  linkings. 

Atomic  Refraction  for  Nitrogen. 


Ha.  D  Hp.  Hy.  Hj3  -  Ha.  HY-Ha. 

Primary  amines .  2 '309  2 -322  2 '368  2 ‘397  0"059  0*086 

Secondary  amines .  2"478  2  502  2‘561  2'605  0-086  0719 

Tertiary  amines .  2‘808  2"840  2'940  3'000  0T33  0T86 

Tertiary  imides .  3  740  3776  3  *877  3  962  0139  0'220 

Nitriles  .  3102  3118  3155  3173  0*052  0-060 


The  values  for  nitrogen  in  aliphatic  oximes  are  fairly  constant  and 
in  close  agreement  with  those  for  nitrogen  in  imides,  quoted  in  the 
table.  Further,  the  values  for  the  NG2  group  in  aliphatic  nitrites 
and  nitro-compounds  and  aliphatic  nitrates  are  fairly  constant,  the 
value  of  Ha  for  the  N02  group  in  the  nitro-compounds  being  6'605, 
in  the  nitrites  7‘292,  and  for  the  NOg  group  in  nitrates  8  952. 

In  certain  other  series  of  compounds,  more  particularly  those 
containing  aromatic  groups,  the  values  for  nitrogen  are  not  even 
approximately  constant.  G.  S. 

Spectrochemistry  of  Nitrogen.  IX.*  Spectrochemical 
Constants  of  Nitrogen  in  Heterocyclic  Unsaturated  Systems. 
Julius  W.  Bruiil  {ZeAtsch.  physikal.  Chem.,  1912,  79,  481 — 510. 
Compare  this  vol.,  ii,  311). — For  pyridine  and  its  homologues  the  mean 
atomic  refractivity  of  nitrogen  for  the  D  line  is  3*1 10,  and  the 
dispersion  Hy  -  Ha  is  0  289.  The  value  of  the  refractivity  is  smaller, 
and  that  of  the  dispersion  greater,  than  the  mean  value  in  compounds 
of  the  type  C~N-C  and  CHN-C.  The  nature  of  the  different  factors 
affecting  the  value  of  the  constant  is  discussed.  For  A'-tetrahydro-a- 
propylpyridine  the  value  for  the  D  line  is  1740,  and  the  dispersion 
Hr  —  Hu  is  —0-022. 

For  pyrazine  the  constant  is  3 ‘358,  and  the  dispersion  Hr  -  Ha  is 
0-310;  for  the  homologues  of  pyrazine  the  constant  is  3-502,  and  the 
dispersion  0'397.  In  the  case  of  pyridazine,  the  value  of  the  constant 
for  nitrogen  depends  on  the  formula  assigned  to  the  compound.  It  is 
shown  that  tbe  nitrogen  in  pyridazine  behaves  spectrochemically  like 
the  car bim  nitrogen  in  other  compounds,  hence  the  C-N-N-C  complex 
must  be  present,  and  the  only  possible  constitution  for  pyridazine  is 

*  The  immediately  preceding  paper  of  this  series  (this  vol.,  ii,  311),  designated 
Vll.by  an  oversight  of  the  author,  is  really  VIII. 

vol.  on.  ii. 
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||  | 'Nr  •  In  certain  Aeieroc^/c/opentadienes,  including  1:2:  5-triazole 

and  dimethylfurazan,  the  mean  value  of  ND  is  3*014,  and  the  dispersion 
Hr  —  Ha  is  0*143.  In  the  case  of  pyrrole,  ND  is  2*23,  and  Hy  -  Hm  is  0*06. 
The  values  for  the  carbim  nitrogen  in  glyoxalidines,  benziminazoles, 
and  phenyloxazolines  are  also  given. 

In  quinoline,  isoquinoline,  and  quinoxaline  compounds  the  mean 
values  of  No  are  5*415,  4*725,  and  4  572  respectively,  and  the  values 
for  Hr~Ha  1*341,  1*172,  and  0*981  respectively.  G.  S. 

Refraction  and  Dispersion  of  Nitrates  of  Mercury.  Paul  T. 
Muller  and  E..  Carri^re  ( Compt.  rend.,  1912,  154,  695 — 698). — The 
refractive  indices  of  mercurous  and  mercuric  nitrates  in  nitric  acid 
solution  have  been  determined  for  the  Z>-sodium  and  a-,  (3 -,  and 
•y-hydrogen  lines.  The  detailed  results  are  given,  and  it  is  seen  that 
the  specific  atomic  refractive  index  and  dispersion  for  the  metal  in 
the  mercurous  salt  is  greater  than  that  in  the  mercuric  if  the  acid 
radicle  has  the  same  optical  value  in  the  two  compounds.  The  atomic 
refractive  indices  are  approximately  13*1  and  7*4  respectively. 

W.  O.  W. 

Ratio  of  the  Intensities  of  the  Series  Lines  of  Hydrogen  in 
the  Canal  Ray  Spectrum.  F.  Lunkenheimer  (Ann.  Physik,  1912, 
[iv],  37,  823 — 831.  Compare  Abstr.,  1911,  ii,  950). — Polemical 
against  Stark  (this  vol.,  ii,  1).  Further  details  of  the  conditions 
obtaining  in  the  author’s  experiments  are  given,  and  the  conclusion 
reiterated  that,  within  the  limits  of  the  experimental  error  (about 
20%),  there  is  no  variation  of  the  relative  intensities  of  the  series  lines 
when  the  velocity  of  the  canal  rays  is  altered.  H.  M.  D. 

Structure  of  Solar  Bands  Due  to  Oxygen.  R.  Fortrat 
(Compt.  rend.,  1912,  154,  869 — 872). — A  mathematical  analysis  of 
the  solar  bands  A,  B,  and  a,  with  the  object  of  distinguishing  those 
components  due  to  absorption  by  terrestrial  oxygen.  W.  O.  W. 

A  Peculiar  Luminous  Effect  in  the  Bunsen  Flame  and  the 
Flame  Spectrum  of  Sulphur.  E.  S.  Johansen  (Zeitsch.  wise. 
Photochem.,  1912,  11,  20 — 2b). — If  a  flat-bottomed  flask  containing 
water  is  brought  in  contact  with  the  upper  portion  of  a  Bunsen  flame, 
supplied  with  excess  of  air,  a  thin  luminous  layer  having  a  bluish- 
violet  colour  is  observed  in  immediate  contact  with  the  surface  of 
the  glass.  The  colour  is  quite  distinct  from  that  of  the  other  portions 
of  the  flame,  and  the  luminous  layer  in  question  is,  moreover,  separated 
from  the  flame  itself  by  a  dark  zone,  one  to  two  mm.  thick. 

The  bluish-violet  luminosity  has  been  traced  to  the  presence  of 
sulphur  (hydrogen  sulphide)  in  the  coal  gas,  no  such  effect  being 
obtained  when  sulphur  is  entirely  absent  from  the  gas. 

The  spectrum  of  the  violet  region,  which  is  also  observed  when  any 
other  solid  substance  is  introduced  into  the  flame,  has  been  examined. 
It  consists  essentially  of  a  series  of  double  bands  and  of  another  series 
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of  simple  bands,  and  the  frequencies  of  these  can  be  satisfactorily 
expressed  by  means  of  Deslandres’  formulae.  Whether  the  spectrum 
is  due  to  sulphur  or  sulphur  compounds  cannot  be  definitely  decided 
on  the  basis  of  existing  data.  H.  M.  D. 

Consequences  of  a  Valence  Hypothesis.  I.  Band  Spectrum 
and  Valence  Energy.  Johannes  Stark  ( Jahrb .  Radioactiv. 
Eleklronik,  1912,  9,  15 — 27). — In  the  further  development  of  the 
author’s  valence  theory  (compare  Abstr.,  1908,  ii,  138),  it  is  pointed 
out  that  the  character  of  a  particular  valence  is  determined  by  the 
geometric  form  and  extension  of  the  electrical  field  between  the 
valence  electron  and  the  neighbouring  positive  atomic  spheres.  The 
difference  between  the  positive  and  negative  elements  is  largely  due  to 
differences  of  this  kind. 

The  potential  chemical  energy  is  identical  with  the  potential 
electrical  energy,  and  can  be  measured  in  terms  of  the  difference 
between  the  values  of  the  electrical  energy  of  a  free  electron  and  of  that 
of  the  electron  when  associated  with  particular  atoms  in  a  molecule. 
The  potential  energy  will  have  different  values  according  to  the 
nature  and  degree  of  approximation  of  the  positive  spheres  of 
neighbouring  atoms. 

The  view  that  band  spectra  are  due  to  valence  electrons  is  also 
examined  in  further  detail.  If  any  change  occurs  in  the  potential 
energy,  there  will  be  a  corresponding  change  in  the  frequency  of  the 
valence  electron,  and  the  effect  of  this  will  be  a  displacement  of  the 
short-waved  and  also  of  the  coupled  long-waved  bands.  When, 
therefore,  such  displacement  of  the  bands  is  observed,  it  may  be  inferred 
that  the  energy  of  the  valence  electrons  has  increased  or  diminished. 
The  bands  characteristic  of  oxygen  and  carbon  in  combination  with 
oxygen,  hydrogen,  and  carbon  are  examined  from  this  point  of  view. 

H.  M.  D. 

Relative  Velocities  of  the  Luminous  Vapours  of  Different 
Elements  in  the  Electric  Spark.  Gustave  A.  Hemsalech  ( Compt . 
rend.,  1912,  154,  872 — 874). — The  rate  at  which  the  vapour'  of  14 
different  elements  is  projected  from  the  spark  electrode  has  been 
measured,  using  self-induction  and  a  rapid  current  of  air  across  the 
spark  to  deviate  the  trajectory.  In  groups  of  elements  chemically 
related,  the  relative  velocities  stand  in  the  same  order  as  the  atomic 
weights.  For  a  reason  difficult  to  explain,  the  velocity  of  calcium 
derived  from  the  enhanced  lines  in  the  spark  is  double  that  deduced 
from  the  arc  spectrum.  The  velocities  are  not  appreciably  modified  by 
varying  the  capacity,  and  are  therefore  probably  independent  of 
temperature.  Probably  the  luminous  vapour  is  produced  by  projection 
of  molecules  from  causes  other  than  thermal  ones,  the  speed  of 
projection  being  a  function  of  the  force  necessary  to  overcome  the 
resistance  offered  by  cohesion  between  the  molecules. 

w.  o.  w. 

Spectroscopic  Observations :  Lithium  and  Caesium.  Penry 
V.  Bevan  ( Proc .  Roy.  Soc.,  1912,  A,  86,  320 — 329.  Compare  Abstr., 
1910,  ii,  87,  370;  1911,  ii,  350). — Further  measurements  of  the  wave- 
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lengths  of  the  principal  series  lines  in  the  absorption  spectrum  of 
lithium  vapour  have  been  made.  The  series  has  been  extended  con¬ 
siderably,  fourteen  newlines  being  recorded  between  A  =  2305*82  and 
A  =  2302  15.  The  total  number  of  lithium  lines  belonging  to  the 
principal  series  has  thus  been  brought  up  to  forty-one. 

In  the  case  of  caesium,  a  convenient  method  of  obtaining  an  absorb¬ 
ing  layer  of  vapour  was  found  in  heating  the  anhydrous  chloride  with 
metallic  lithium.  By  the  use  of  this,  it  has  been  possible  to  photograph 
the  principal  series  lines  up  to  the  thirty-first  member  of  the  series, 
the  wave-length  of  this  being  A  =  3193*83.  The  two  separate  lines 
corresponding  with  each  member  of  the  series  cannot  be  distinguished 
beyond  the  ninth  member,  and  the  actually  observed  lines  of  the  later 
members  are  those  belonging  to  the  Px  series.  The  lines  of  the  P2 
series  cannot  be  brought  out  by  increase  of  density  of  the  vapour,  for 
this  produces  broadening  of  the  P1  lines. 

The  broadening  of  the  lines  with  increased  density  of  the  vapour 
has  been  examined  in  detail  in  the  case  of  the  pair  A  =  4593*16  and 
4555*26.  The  broadening  takes  place  unsymmetrically,  extending 
much  further  on  the  more  refrangible  side  than  on  the  other. 

The  wave-length  data  for  both  the  lithium  and  caesium  series  are 
applied  to  the  calculation  of  the  constants  of  the  Hicks  formula. 

H.  M.  D. 

Nature  and  Distribution  of  the  Emission  in  the  Arc 
Spectrum  of  Different  Metals.  Heinrich  Oellers  ( Zaitsch .  mss. 
Photochem.,  1912,  10,  374 — 392,  393 — 432). — The  spectral  emission 
from  different  parts  of  the  arc  passing  between  copper,  silver, 
magnesium,  calcium,  zinc,  cadmium,  aluminium,  thallium,  and  tin 
electrodes  has  been  examined  by  means  of  both  prism  and  grating 
spectrographs.  As  a  general  rule,  the  emissive  power  decreases  from 
the  electrodes  towards  the  middle  of  the  arc,  and  also  from  the  axis  to 
the  periphery.  For  most  metals  the  intensity  of  the  emission  is 
greater  at  one  pole  than  at  the  other,  but  this  may  be  either  the 
positive  or  the  negative  pole. 

The  structure  of  the  arc  and  the  origin  of  the  bands  and  different 
series  of  lines  is  discussed  in  reference  to  Lenard’s  theory.  No  evidence 
of  the  structure  which  this  theory  demands  has  been  obtained  in  the 
investigation  of  any  of  the  metal  arcs  submitted  to  examination. 

H.  M.  D. 

Wave-length  Normals  from  the  Arc  Spectrum  of  Iron  in 
the  International  System.  I.  F.  Goos  ( Zeitsch .  wiss.  Photochem., 
1912,  11,  1 — 12). — Measurements  have  been  made  of  the  wave-lengths 
of  iron  lines  of  the  third  order  between  A  =  4282  and  A  =  5324. 
Thirty-seven  plates  were  employed  in  obtaining  the  photographic 
record  of  the  lines  in  this  region,  the  middle  line  corresponding  with  a 
displacement  of  about  35  Angstrom  units  for  successive  plates  in  the 
series.  By  this  arrangement,  each  of  the  lines  investigated  was 
recorded  on  seven  or  eight  different  plates,  its  position  on  each  plate 
being  different. 

The  wave-lengths  of  184  lines  are  recorded,  the  relative  intensity 
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and  probable  accuracy  of  the  measurement  being  indicated  in  each 
case.  H.  M.  D. 

Photochemical  Studies.  V.  Measurements  of  Light 
Absorption  in  Solutions  of  Bromine  and  of  Certain  Dyes. 
Jqh.  Plotnikoff  ( Zeitsch .  physikal.  Chem.,  1912,  79,  357 — 376). — 
The  absorption  spectra  of  bromine  and  of  cinnamic  acid  in  benzene 
solution  and  the  extinction  coefficients  of  bromine  in  water,  benzene, 
carbon  tetrachloride,  and  chloroform  for  four  lines  of  the  mercury 
spectrum  have  been  determined,  and  it  is  shown  that  bromine  follows 
Beer’s  law.  It  is  suggested  that  the  bromine  spectrum  in  the  visible 
region  consists  of  two  superposed  absorption  bands. 

The  extinction  coefficients  of  erythrosine,  acid-green,  guinea-green, 
and  potassium  dichromate  in  aqueous  solution  and  of  certain  binary 
mixtures  of  dyes  have  been  measured ;  in  the  case  of  the  mixtures  the 
extinction  coefficients  are  a  complicated  function  of  the  concentrations 
of  the  constituents.  The  absorption  of  iodine  in  carbon  tetrachloride 
does  not  accurately  follow  Beer’s  law,  and  alters  somewhat  with  time. 

Sulphuric  acid  affects  the  absorption  of  quinine  in  the  violet,  and 
within  certain  limits  of  concentrations  the  absorption  attains  a 
minimum. 

The  preparation  of  quantitative  light  filters  is  discussed.  G.  S. 

Absorption  Spectrum  of  Toluene  in  the  Ultra-violet. 
Friedrich  Cremer  ( Zeitsch .  wiss.  Photochem.,  1912,  10,  349 — 367). — 
The  absorption  spectrum  of  toluene  has  been  examined  in  the  form  of 
vapour  at  different  temperatures  and  in  ethyl-alcoholic  solutions  of 
varying  concentration.  The  spectrum  of  the  vapour  consists  of  a 
series  of  bands  extending  from  A=  235  to  A  =  273 ny,  which  are  shaded 
off  towards  the  red.  The  position  of  the  heads  of  the  bands  is 
independent  of  the  thickness  of  the  absorbing  layer  and  of  the 
temperature.  For  a  given  thickness  of  the  vapour  column,  the  bands 
broaden  towards  the  red  end  as  the  temperature  rises,  and  at  the 
same  time  the  middle  portion  of  the  region  of  absorption  gradually 
changes  and  begins  to  show  continuous  absorption. 

The  solution  spectrum  is  also  banded,  and  the  position  of  the  heads 
of  the  bands  is  quite  independent  of  the  thickness  of  the  absorbing 
layer  and  its  concentration.  The  stronger  bands  in  the  vapour 
spectrum  are  nearly  all  present  in  the  solution  spectrum,  but  they 
are  displaced  towards  the  red  end  to  the  extent  of  13  to  15  Angstrom 
units. 

The  bands  in  the  vapour  spectrum  fall  into  eleven  series,  which  are 
characterised  by  the  same  constant  difference  between  the  vibration 
frequencies  of  the  successive  heads  of  the  bands.  The  bands  in 
the  solution  spectrum  are  such  that  the  frequencies  form  an 
arithmetic  series.  H.  M.  D. 

Absorption  of  Light  by  Solid  and  Gaseous  Substances. 
Johannes  Koenigsberger  and  K.  Kupferer  (Ann.  Physik ,  1912,  [iv], 
37,  601 — 641). — The  absorption  of  light  by  thin  layers  of  solid 
indigotin,  alizarin,  and  1 : 5-dianilinoanthraquinone  has  been  measured 
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for  different  wave-lengths,  the  layers  of  the  two  former  being  obtained 
by  vaporisation  in  a  vacuum  and  that  of  the  last  substance  by 
evaporation  of  an  alcoholic  solution.  The  curves  showing  the  varia¬ 
tion  of  the  absorption  coefficient  with  the  wave-length  exhibit  a 
maximum  at  about  A  =  678  in  the  case  of  indigotin  and  at  A  =  533  in 
the  case  of  dianilinoanthraquinone.  The  corresponding  maximum  for 
alizarin  appears  to  lie  in  the  ultra-violet.  With  rise  of  temperature, 
the  region  of  absorption  broadens  out  towards  the  red  end  of  the 
spectrum,  and  the  maximum  is  also  displaced  to  a  small  extent  in  this 
direction. 

The  absorption  of  visible  light  by  the  vapours  of  the  above 
colouring  matters  was  also  examined,  the  absorption  curves  being 
similar  to  those  for  the  solid  substances,  although  the  maxima  are 
displaced  to  some  extent.  From  the  close  agreement  between  the 
absorption  by  the  solid  and  vapour,  it  appears  that  the  absorption  is 
an  intra-molecular  effect. 

Other  organic  and  a  large  number  of  inorganic  substances  (both 
elements  and  compounds)  have  also  been  investigated  in  vapour  form. 
In  so  far  as  these  do  not  undergo  dissociation,  the  absorption  in  all 
cases  is  continuous.  The  authors  consider  therefore  that  the  absorp¬ 
tion  and  emission  of  gases  and  vapours  in  the  normal  state  is  of  the 
continuous  type. 

Colouring  matters,  which  exhibit  fluorescence  in  solution,  do  not 
fluoresce  in  the  form  of  vapour  when  subjected  to  the  action  of  visible 

light.  H.  M.  D. 

Fluorescence  of  Sodium  Vapour.  Louis  Dunoyer  ( Compt . 
rend.,  1912,  154,  815 — 818.  Compare  Abstr.,  1911,  ii,  832). — Using 
pure  sodium  distilled  into  a  glass  vessel  freed  from  occluded  gas,  in 
which  a  vacuum  of  O’OOOl  mm.  is  maintained,  the  author  has  been 
able  to  show  distinctly  the  yellow  fluorescence  of  sodium  vapour. 
This  is  very  distinct  at  210 — 220°,  and  increases  in  intensity  when  the 
temperature  is  raised,  without  changing  colour,  until  about  290°, 
when  it  becomes  green.  The  yellow  fluorescence  showing  the  D  line  is 
supposed  to  be  due  to  single  atoms,  and  the  green  one  with  the  canal 
spectrum  to  arise  from  the  vibration  of  more  complex  systems.  The 
presence  of  occluded  gas  from  the  tube  or  the  metal  is  capable  of 
causing  the  D  line  to  persist  during  the  green  fluorescence.  If  this  is 
induced  by  an  arc  with  the  carbons  sufficiently  separated,  two  regions 
of  fluorescence  can  be  distinguished,  corresponding  with  the  positive 
and  negative  craters.  These  regions  are  yellow  with  the  pure  sodium 
vapour,  but  on  adjusting  the  proportion  of  foreign  gas  the  positive  one 
becomes  green,  whilst  the  other  remains  yellow.  W.  O.  W. 

Fluorescence  [of  the  Minerals]  of  the  Sodalite  and  Wille- 
mite  Group  in  Ultra-violet  Light.  Theodor  Liebisch  ( Sitzungsber . 
K.  AJcad.  Wiss.  Berlin,  1912,  229 — 240). — It  has  been  found  that 
many  minerals  belonging  to  the  sodalite  and  willemite  groups  become 
fluorescent  when  acted  on  by  the  ultra-violet  light  which  is  trans¬ 
mitted  by  a  Wood’s  filter.  Observations  are  also  recorded  which  show 
the  influence  of  the  wave-length  of  the  incident  light  on  the  fluores- 
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cence  of  the  minerals.  Certain  of  the  minerals  belonging  to  these 
groups  also  exhibit  phosphorescence  to  a  limited  extent. 

Tables  are  appended  showing  the  elements  present  in  the  minerals 
of  the  sodalite  group,  in  troostite  and  tephroite,  as  indicated  by 
observations  of  the  arc  spectra.  H.  M.  D. 

Rotation  Dispersion.  IV.  Influence  of  the  Solvent  on  the 
Light  Absorption  and  Rotation  Dispersion  of  Coloured  Com¬ 
pounds.  Leo  A.  Tschugaeff  and  A.  Ogorodnikoff  ( Zeitsch .  physikal. 
Chem.,  1912,  79,471 — 480.  Compare  Abstr.,  1911,  ii,  450,787). — 
The  light  absorption  and  rotation  dispersion  curves  for  six  coloured 
optically  active  substances  (iminoxanthides,  Abstr.,  1902,  i,  604)  in 
toluene  and  acetone  as  solvents  have  been  measured,  and  the  results  are 
tabulated  in  full.  It  is  shown  that  the  toluene  curves  are  throughout 
displaced  towards  the  red  end  of  the  spectrum  in  comparison  to  the 
corresponding  acetone  curves,  so  that  the  solvents  have  a  parallel 
influence  on  the  light  absorption  and  rotation  dispersion.  G.  S. 

Pulverisation  of  Metals  by  Ultra-violet  Light.  F.  Schulze 
(Ber.  Deut.  physikal.  Ges.,  1912,  14,  246 — 257). — The  question  as  to 
whether  or  not  ultra-violet  light  has  a  pulverising  action  on  metals 
has  been  examined  by  three  different  methods  involving  the  measure¬ 
ment  of  {a)  the  transparency  of  gold  leaves ;  (6)  the  activity  of  a 
thin  layer  of  a  polonium  preparation,  and  (c)  the  electrical  resistance 
of  thin  sheets  of  silver,  platinum,  and  gold.  All  three  methods  gave 
a  negative  result  for  the  ultra-violet  light  from  a  quartz-mercury  lamp, 
and  it  appears,  therefore,  that  the  pulverisation  effect,  if  it  exists, 
is  very  much  smaller  than  has  been  assumed  to  be  the  case. 

H.  M.  D. 

Photochemical  Kinetics  of  the  Hydrochloroplatinic  Acids 
in  very  Dilute  Solution.  Marcel  Boll  and  Paul  Job  ( Compt .  rend., 
1912,  154,  881 — 883). — Variations  in  the  electrical  conductivity  of 
aqueous  solutions  of  the  acids  (O’OOOIV)  on  exposure  to  light  were 
followed  by  the  electrometer  in  the  manner  previously  described  (this 
vol.,  ii,  384).  The  results  were  very  concordant,  and  in  the  case  of 
the  acids  H2PtCl6,  H2Pt(OH)Cl6,  H2Pt(OH)2Cl4,  and  H2Pt(OH)4Cl2, 
appear  to  show  that  the  reactions  taking  place  are  bimolecular. 

w.  o.  w. 

Heliochromic  Decoloration  Process.  Stable  Positives  with 
Methylene-blue.  S.  Ram6n  y  Cajal  {Anal.  Fis.  Quim.,  1912,  10, 
26 — 30). — Methylene-blue  is  fixed  and  made  stable  to  light  by  means 
of  ammonium  molybdate  (as  in  Ehrlich’s  histological  technique).  A 
bath  containing  3%  of  ammonium  molybdate  and  2%  of  copper  sulphate 
is  used  to  fix  methylene-blue  and  erythrosine.  A  fixing  agent  for 
yellow  is  still  wanting.  G.  D.  L. 

Biochemical  Reactions  in  Light.  I.  Hans  von  Euler  and 
E.  Lindberg  {Biochem.  Zeitsch.,  1912,  39,410 — 421). — There  is  formed 
from  dextrose  in  ultra-violet  light  an  acid,  which  on  the  further  action  of 
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light  evolves  a  gaseous  mixture  containing  15%  carbon  dioxide,  40% 
carbon  monoxide,  and  40%  hydrogen.  This  gas  is  formed  from  the 
primary  products  of  the  action  of  light  on  the  sugar.  The  scission  of 
lactic  acid  in  pure  aqueous  solution  into  alcohol  and  carbon  dioxide 
which  takes  place  in  light  is  a  special  case  of  the  evolution  of  carbon 
dioxide  from  vegetable  acids.  The  condensation  of  acetaldehyde,  a 
process  so  important  in  the  formation  of  plant  acids,  is  a  light 
reaction.  The  rate  of  change  of  lactic  acid  into  alcohol  and  carbon 
dioxide  is,  within  certain  limits,  independent  of  the  concentration. 

S.  B.  S. 

The  Ranges  of  the  a- Particles  from  Uranium.  Hans  Geiger 
and  J.  M.  Nuttall  (Phil.  Mag.,  1912,  [vi],  23,  439 — 445). — The 
ionisation-range  curve  of  the  a-rays  of  uranium  was  compared  by 
a  special  method  with  those  given  by  polonium  and  ionium  under 
identical  conditions.  In  the  first  case  the  active  surface  consisted  of 
a  circular  ground  glass  plate  over  which  uranium  oxide  had  been 
uniformly  distributed  as  a  very  thin  layer  (04  mg.  per  sq.  cm.)  by 
rubbing  in  the  powder  with  the  finger.  In  the  other  two  cases 
mixtures  of  minute  traces  of  the  active  materials  with  relatively  large 
quantities  of  uranium  oxide  were  employed,  the  activity  due  to  the 
uranium  being  only  2  or  3%  of  the  total.  In  this  way  absorption  of  the 
a-rays  in  the  material,  if  any,  was  the  same  for  all  three  substances. 
These  films  were  placed  in  a  bell-jar  filled  with  hydrogen  at  various 
pressures,  below  a  grid  formed  of  a  thick  metal  plate  perforated  with 
a  large  number  of  holes  to  which  a  very  thin  uniform  film  of  mica  was 
fixed.  Above  the  grid  was  another  bell-jar  containing  an  electroscope. 
The  ionisation-range  curve  was  determined  by  varying  the  pressure 
of  the  hydrogen  in  the  lower  bell- jar.  The  ionium  and  polonium 
curves  were  identical  in  form,  but  the  uranium  curve  gave  a  maximum 
less  sharply  defined,  and  showed  a  much  slower  fall  of  ionisation 

towards  the  end  of  the  range.  The  uranium  curve  could  be 

compounded  out  of  two  ionium  or  two  polonium  curves  shifted 

relatively  to  one  another  by  4  mm.  of  range.  The  conclusion  was 

drawn  that  uranium  gives  two  sets  of  a-rays  of  ranges  respectively 
2 ’9  and  2*5  cm.  of  air  at  atmospheric  pressure  and  15°.  The 
connexion  between  the  logarithms  of  the  ranges  and  periods  agrees 
much  better  when  uranium  I  of  half-period  5  x  109  years  is  given  the 
range  2  5  cm.  The  half-period  of  the  product  of  uranium,  called 
uranium  II,  giving  rays  of  range  2f9  cm.,  can  be  deduced  from 
this  connexion  to  be  about  2  x  106  years.  Hence  in  a  gram  of 
uranium  there  should  be  a  quantity  of  the  chemically  similar  element 
of  atomic  weight  4  units  less  of  the  order  of  a  milligram.  This 
can  only  affect  the  chemically  determined  atomic  weight  of  uranium  in 
the  third  decimal  place.  The  period  of  ionium  calculated  from  the 
new  values  of  the  periods  and  ranges  of  uranium  I  and  II  is 
200,000  years.  F.  S. 

The  Numbers  and  Ranges  of  the  a- Particles  Emitted  by  the 
Emanation  and  Active  Deposit  of  Thorium.  T.  Barratt 
( Proc .  Physical  Soc.,  1912,  24,  112 — 119). — Experiments  have  been 
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made  to  determine  the  relative  number  of  a-particles  from  each  of  the 
four  products,  thorium  emanation,  thorium  A,  thorium  Cv  and  thorium 
C2,  together  with  the  ranges  of  the  particles.  Emanation  from  a 
mesothorium  preparation  was  drawn  through  a  box  provided  with  a 
thin  mica  window,  and  a  microscope  with  a  zinc  sulphide  screen  in 
focus  was  arranged  to  slide,  so  as  to  bring  the  screen  to  different 
distances  from  the  window.  The  number  of  a-particles  reaching  the 
screen  was  counted,  and  this  number  multiplied  by  the  square  of  the 
distance  from  the  window  represents  the  number  emitted  which  travel 
over  the  distance  in  question.  Measurements  were  made  with  the 
thorium  emanation  alone  and  with  the  active  deposit  alone  giving 
a-rays.  It  was  found  that  for  each  100  a-particles  given  by  the 
emanation,  100  were  given  by  thorium  A,  35  by  thorium  Cv  and 
65  by  thorium  (72,  the  ranges  of  these  four  a-particles  being 
respectively  5*0,  5'4,  4‘8,  and  8'6  cm.  of  air  at  76  cm.  of  mercury 
pressure  and  0°.  F.  S. 

The  Magnetic  Spectrum  of  /3-Rays  of  Thorium.  Otto  von 
Baeyer,  Otto  Hahn,  and  Lise  Meitner.  (Physikal.  Zeitsch.,  1912, 
13,  264 — 266). — New  determinations  of  the  /8-rays  of  mesothorium-2 
with  a  preparation  deposited  electrolytically  on  a  silver  wire,  recently 
prepared  from  mesothorium-1,  free  from  radio-thorium,  and  having  the 
y-activity  equivalent  to  6  mg.  of  radium,  showed  in  addition  to  the 
a-rays  five  sets  of  strong  /8-rays  instead  of  four  as  previously  announced. 
The  velocities  of  these  rays  in  terms  of  that  of  light  are  057,  0  50, 
0'43,  039,  0'37.  In  a  stronger  field  two  other  sets  of  feeble  /8-rays 
of  velocities  0‘66  and  060  were  observed.  The  spectrum  of  the  faster 
/8-rays  of  mesothorium-2  showed  no  clear  discontinuities,  but  is  a 
broad  band  with  variations  in  the  intensity.  This  may  be  due  to 
there  being  a  large  number  of  different  types  of  fast  /8-rays.  With 
the  same  wire  as  the  mesothorium-2  decayed,  the  rays  of  thorium-X 
made  their  appearance.  Two  sets  of  /8-rays  of  velocities  0-51  and  0*47 
were  measured. 

New  observations  with  the  thorium  active  deposit  have  succeeded  in 
assigning  the  various  types  of  /8-rays  to  the  various  products. 
Thorium-i?  (new  nomenclature)  gives  two  sets  of  /8-rays  of  velocities 
073  (very  weak)  and  063  (very  strong).  Thorium-C  and  -D  give  in 
addition  to  fast  /8-rays  of  velocity  over  072,  a  weak  set  of  velocity 
036  and  a  strong  set  of  velocity  029.  For  these  experiments 
thorium-<7  was  separated  from  the  other  products  of  the  active  deposit 
on  nickel,  and  its  radiation  measured  separately.  F.  S. 

Structure  of  the  y-Rays.  II.  Edgar  Meyer  (Ann.  Physik, 
1912,  [iv],  37,  700 — 720.  Compare  Abstr.,  1910,  ii,  673). — 
Experiments  are  described  when  seem  to  show  that  the  ionisation 
which  is  brought  about  by  a  bundle  of  y-rays  exhibits  variations  along 
the  line  of  propagation  of  the  rays,  and  also  in  a  direction  at  right 
angles  to  this.  The  apparatus  employed  was  similar  to  that  described 
previously.  The  results  indicate  that  a  single  y-ray  is  capable  of 
participating  in  more  than  one  ionisation  process,  or,  in  other  words 
that  more  than  one  secondary  /8-ray  may  be  liberated  by  one  and  the 
same  y-ray.  This  does  not  appear  to  be  consistent  with  Bragg’s 


ii.  410 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


theory,  according  to  which  a  y-ray  can  only  give  rise  to  a  single 
electron.  The  observed  logitudinal  and  transverse  effects  can, 
however,  be  explained,  at  any  rate  qualitatively,  by  Sommerfeld’s 
theory. 

The  view  put  forward  in  the  previous  paper,  that  the  y-rays  are 
anisotropic,  is  now  modified  to  the  extent  that  the  anisotropy  is  not 
complete,  but  only  partial.  H.  M.  D. 

Ionisation  by  Moving  Electrified  Particles.  Sir  Joseph  J. 
Thomson  {Phil.  Mag.,  1912,  [vi],  23,  449 — 457). — The  theory  developed 
assumes  that  kinetic  energy  is  imparted  to  electrons  in  an  atom  by  the 
passage  of  cathode  or  positive  rays  through  the  atom,  and  that  when 
this  energy  exceeds  a  definite  value  (that  required  to  ionise  the  atom) 
the  electron  escapes  from  the  atom,  leaving  the  latter  positively  charged. 
The  first  consequence  is  that  for  /3-rays  and  cathode  rays,  or  similarly 
rapidly  moving  electrons,  the  number  of  ions  produced  per  cm.  of  path 
in  a  gas  should  vary  inversely  as  the  kinetic  energy  of  the  /3-ray  or 
cathode  ray  particle,  which  Glasson  has  found  to  be  approximately 
confirmed  by  experiment  with  cathode-rays.  For  a  velocity  of 
4‘7  x  109  cm. /sec.,  T5  pairs  of  ions  result  per  cm.  in  air  at  1  mm. 
pressure,  or  1140  pairs  at  atmospheric  pressure.  These  results,  on  the 
assumption  throughout  the  paper  that  the  energy  required  to  ionise  an 
atom  corresponds  with  that  acquired  by  an  electron  moving  through  a 
difference  of  potential  of  10  volts,  gives  the  consequence  that  the 
number  of  electrons  in  an  atom  is  not  greater  than  two  or  three  times 
the  atomic  weight.  Eve’s  results  on  the  number  of  ions  (48)  per  cm. 
produced  in  air  by  /3-rays  of  radium  are  in  agreement  with  Glasson’s 
for  cathode  rays  on  this  theory.  The  ionisation  produced  in  a  gas 
under  defined  conditions  should  vary  as  the  density  of  the  gas  divided 
by  the  energy  necessary  to  ionise  an  atom  of  the  gas,  a  result  which 
makes  it  appear  that  hydrogen  is  much  more  easily  ionised  than  any 
other  atom.  With  regard  to  positive  rays,  moving  at  high  velocity, 
the  number  of  ions  produced  should  vary  as  the  square  of  the  number 
of  atomic  charges  carried  by  the  positive  ray  particle,  and  for  a-rays  is 
four  times  that  produced  by  a  /3-ray  of  the  same  velocity.  Geiger’s 
number  for  the  a-particle,  22,500  per  cm.  for  an  a-ray  of  velocity 
2 ‘06  x  109  cm./sec.,  agrees  with  that  calculated  (23,940)  from 
Glasson’s  results  with  cathode-rays  on  this  theory.  Only  the 
lighter  atoms  and  molecules  in  a  vacuum-tube  in  ordinary 

circumstances  will  produce  ionisation  as  positive  rays,  the  minimum 
potential  necessary  for  an  atom  of  oxygen  being,  for  example, 

58,000  volts.  The  original  direction  of  motion  of  the  electron 

expelled  from  an  atom  is  at  right  angles  to  the  path  of  the 

ionising  ray.  In  the  re-combination  of  ions,  the  electron  as  the 
less  massive  of  the  two  ions  will  acquire  practically  all  the  kinetic 
energy,  which  must  be  dispersed  by  radiation  before  the  atom  resulting 
returns  to  its  normal  condition.  This  radiation  should  have  a  maximum 
of  energy  in  the  vicinity  of  wave-length  3'8  x  10-6  cm.,  which  corre¬ 
sponds  with  that  of  light  very  far  in  the  ultra-violet.  By  assuming 
that,  in  addition  to  electrons  capable  of  being  dislodged  from  an  atom 
by  energy  corresponding  with  10  volts,  others  exist  requiring  an 
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amount  of  energy  corresponding  to  thousands  of  volts,  radiation,  of 
energy  maximum  in  the  vicinity  of  10-8  cm.  wave-length,  would  result. 
This  would  be  X-radiation,  corresponding  in  all  its  characteristics  with 
the  characteristic  secondary  X-radiation  of  Barkla,  produced  by  matter 
when  the  atomic  weight  is  above  39,  and  the  exciting  rays  possess 
more  than  a  certain  minimum  degree  of  penetrating  power.  Finally, 
an  expression  for  the  diminution  of  specific  heat  with  fall  of 
temperature,  of  the  same  form  as  that  given  by  Einstein  and  obtained 
experimentally  at  very  low  temperature  by  Nernst  and  his  pupils,  is 
obtained  by  assuming  the  existence  of  corpuscles,  the  thermal  kinetic 
energy  of  which  at  one  temperature  exceeds,  and  at  a  lower 
temperature  is  less  than,  that  necessary  to  produce  ionisation,  and 
by  giving  to  the  thermal  energy  among  the  electrons  the  distribution 
required  by  Maxwell’s  law.  F.  S. 

Ionisation  by  Collision.  Norman  Campbell  (Phil.  Mag.,  191  2 
[vi],  23,  400 — 412). — Townsend’s  theory  of  ionisation  by  collision 
assumes  that  the  negative  ion  is  not  changed  by  collision,  whether  or 
not  ionisation  results,  but  remains  an  electron  throughout  its  history, 
and  does  not  collect  round  it  a  cluster  of  neutral  molecules.  This 
assumption  is  discussed  in  the  paper  following.  In  the  present  paper 
a  correction  is  made  in  the  theory  to  allow  for  the  fact  that  the  layer 
of  ions  within  the  minimum  distance  from  the  positive  electrode 
necessary  for  the  ions  to  acquire  the  velocity  requisite  to  ionise  by 
collision  do  not  contribute  to  the  ionisation.  More  approximate 
formulae,  taking  this  into  account,  applied  to  Townsend’s  results  agree 
better  than  those  he  used,  and  confirm  the  main  physical  basis  of  his 
theory.  F.  S. 

Ionisation  by  a-Rays.  Norman  Campbell  (Phil.  Mag.,  1912,  [vi], 
23,  462 — 483). — The  a-rays  from  a  polonium  preparation  traverse  two 
parallel  electrodes  of  different  materials  separated  by  a  layer  of  gas, 
forming  8-rays  at  the  surface  of  the  electrodes.  The  difference  of 
potential  between  the  electrodes  is  sufficient  to  cause  the  8-rays  to 
ionise  by  collision,  the  8-rays  from  the  negative  electrode  alone 
escaping  into  the  gas.  Reversal  of  the  direction  of  the  field  will  then 
show  whether  the  8-rays  from  the  two  electrodes  are  the  same  in 
number  and  in  initial  velocity.  The  results  with  gold  and  aluminium 
electrodes  showed  no  differences  between  the  two  sets  of  8-rays,  and 
with  electrodes  of  the  same  metal,  between  the  incident  and  emergent 
8-rays.  A  detailed  series  of  accurate  measurements  based  on  the 
theory  of  ionisation  by  collision  (see  previous  abstract)  afford  consider¬ 
able  support  of  the  theory  on  the  view  that  in  dry  air  the  electron 
remains  an  electron,  and  that  the  formation  from  it  of  complex  ions 
occurs  rarely,  if  at  all.  The  conclusions  are  drawn  that  the  initial 
velocity  of  the  8-ray  is  very  small  and  may  be  zero,  and  that  no 
important  part  of  the  energy  spent  in  ionisation  appears  as  energy  of 
the  ejected  electron.  The  experiments  are  consistent  with  the  view 
that  none  of  the  energy  spent  appears  as  energy  of  ionisation,  but  is 
utilised  in  producing  changes  in  the  atom  of  which  ionisation  is  a  by¬ 
product.  In  this  case  the  energy  of  ionisation  would  be  derived  from 
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that  of  the  external  electric  field.  The  fact  that  a  metal  emitting 
S-rays  raises  itself  to  a  finite  positive  potential  is  against  this  view, 
and  this  phenomenon  is  being  further  investigated.  F.  S. 

Determination  of  the  Number  of  Ions  Produced  by  an 
a-Particle  from  Polonium.  Thomas  S.  Taylor  (Phil.  Mag.,  1912, 
[vi],  23,  670 — 676) — The  determination  involved  three  measurements: 
(1)  the  saturation  current  produced  by  a  limited  beam  of  a-rays  from 
polonium ;  (2)  the  capacity  of  the  measuring  system  ;  (3)  the  number  of 
a-particles  producing  the  ionisation  current,  by  counting  the  number 
of  scintillations  produced  on  a  zinc  sulphide  screen.  This  number  was 
taken  to  be  85%  of  the  number  expelled,  the  screen  having  been 
calibrated  by  counting  the  a-particles  from  some  radium  active  deposit 
for  which  the  a-activity  was  calculated  from  the  y-activity.  The  mean 
of  five  closely  agreeing  determinations  gave  the  number  164,000  for 
the  ions  produced  by  the  single  a-particle  of  polonium,  assuming  the 
value  of  e  to  be  4  67  x  10-10  E.S.U.  The  energy  required  to  produce 
an  ion  in  air,  calculated  by  dividing  the  kinetic  energy  of  the  a-particle 
at  the  beginning  of  its  path  by  the  above  number,  works  out  at 
5-3  x  10"11  erg.  F.  S. 

The  Charges  on  Ions.  John  S.  Townsend  (Phil.  Mag.,  1912,  [vi], 
23,  677 — 679). — The  value  of  the  charges  on  ions  produced  by  a  hot 
wire  in  air  and  hydrogen  at  atmospheric  pressure  recently  published  by 
J.  C.  Pomeroy  (this  vol.,  ii,  114),  in  which  the  principle  of  the  author’s 
method  is  stated  to  have  been  employed,  is  vitiated  by  neglect  of  a 
fundamental  condition  on  which  the  success  of  this  method  depends, 
namely,  that  such  experiments  must  be  conducted  at  low  pressures. 
The  reasons  for  this  are  discussed  in  detail.  Not  only  does  the 
diffusion  of  the  ions  enter  into  the  method,  but  also  their  self-repulsion, 
and  in  order  that  the  first  may  be  the  predominating  effect,  low  pressure 
of  the  gas  is  essential.  F.  S. 

The  Direct  or  Indirect  Nature  of  the  Ionisation  by  X-rays. 
William  H.  Bragg  (Phil.  Mag.,  1912,  [vi],  23,  647 — 650). — Some 
criticisms  of  Barkla  with  reference  to  the  author’s  conclusion,  that  the 
ionisation  by  X-rays  is  an  indirect  process  due  to  the  secondary 
cathode-rays  generated,  are  replied  to.  It  is  pointed  out  that  Barkla’s 
experiments  do  not  reveal  the  large  proportion  of  indirect  ionisation 
which  is  known  to  exist,  and  therefore  cannot  be  held  to  prove  anything 
definite  as  to  the  relative  amounts  of  direct  and  indirect  ionisation. 
Further,  the  arguments  assume  the  applicability  of  Lenard’s  density 
law  of  absorption,  and  it  is  unknown  whether  this  applies.  F.  S. 

Liberation  of  Electrically  Charged  Particles  from  an  Incan¬ 
descent  Platinum  Wire  during  the  Catalysis  of  Electrolytic 
Gas  (Hydrogen  and  Oxygen).  Leon  Weissmann  (Zeitsch.  physikal. 
Chem.,  1912,  79,  257 — 278). — In  continuation  of  the  experiments  of 
Haber  and  Just  (Abstr.,  1911,  ii,  954),  the  effect  of  the  composition  of 
the  surrounding  gas  on  the  discharge  of  electrically  charged  particles 
from  platinum  at  800°  and  850°  has  been  investigated.  As  regards 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  413 


the  escape  of  positively  charged  particles,  when  the  effect  has  ceased 
in  air  it  is  restored  by  the  action  of  a  gas  containing  hydrogen,  and 
conversely,  when  the  positive  charge  has  ceased  in  hydrogen,  it  is 
restored  by  surrounding  the  wire  with  air  or  oxygen.  The  presence  of 
a  mixture  of  hydrogen  and  oxygen  also  lengthens  the  period  during 
which  positive  particles  escape  from  the  platinum,  and  as  quite  different 
effects  are  obtained  when  one  of  the  gases  is  displaced  by  the  indifferent 
nitrogen,  it  is  suggested  that  the  liberation  of  the  positive  particles  is 
connected  with  the  chemical  combination  of  the  gases.  The  matter  is 
not  fully  explained,  however,  since  the  discharge  of  positive  particles 
in  electrolytic  gas  continuously  diminishes  in  intensity,  although  the 
rate  of  combination  of  the  gases  remains  constant. 

In  gaseous  mixtures  poor  in  hydrogen  there  is  practically  no  libera¬ 
tion  of  negatively  charged  particles,  but  in  mixtures  rich  in  hydrogen 
the  discharge  of  positive  and  negative  particles  is  of  the  same  order. 
In  such  mixtures  the  presence  of  oxygen  along  with  hydrogen  greatly 
diminishes  the  intensity  of  the  negative  discharge.  G.  S. 

Liberation  of  Electrically  Charged  Particles  from  an  Incan¬ 
descent  Platinum  Wire  during  the  Catalysis  of  Mixtures  of 
Oxygen  with  Hydrogen  and  with  Carbon  Monoxide.  C.  Grieb 
(Zeitsch.  physikal.  Chem.,  1912,  79,  377 — 381). — After  the  work  of 
Weissmann  on  this  subject  was  concluded  (compare  previous  abstract), 
a  paper  by  H.  A.  Wilson  appeared  (Abstr.,  1911,  ii,  572),  in  which  it 
is  stated  that  a  platinum  wire  previously  dipped  in  water  or  potassium 
sulphate  solution  gives  a  strong  positive  effect  when  heated.  The  author 
confirms  Wilson’s  observation  for  potassium  sulphate,  but  finds  that 
water  has  no  effect,  and  suggests  that  the  wire  used  by  Wilson  for  his 
observations  with  water  was  not  free  from  potassium.  It  follows  that 
Weissmann’s  results  with  electrolytic  gas  are  not  due  to  the  forma¬ 
tion  of  water  vapour.  Further,  there  is  no  restoring  effect  on  the 
positive  discharge  when  carbon  monoxide  and  oxygen  combine  in 
contact  with  hot  platinum,  so  that  the  results  already  described  are 
connected  in  some  way  with  the  presence  of  the  hydrogen.  G.  S. 

Atomic  Weight  of  Radium.  Robert  Whytlaw-Gray  and 
Sir  William  Ramsay  ( Proc .  Roy.  Soc.,  1912,  A,  86,  270 — 290).— -The 
method  employed  consisted  in  the  conversion  of  radium  chloride  into 
radium  bromide  and  vice  versa  by  heating  in  a  current  of  hydrogen 
bromide  or  hydrogen  chloride  respectively,  and  possessed  the  advantages 
that  there  were  no  transferences  of  the  material  from  the  vessel  con¬ 
taining  it,  and  that  only  gaseous  reagents  were  employed.  The  raw 
material  consisted  of  0'33  gram  of  70%  radium  bromide  from  Cornish 
pitchblende,  which  was  fractionally  crystallised  from  water  or  dilute 
hydrobromic  acid.  The  products  used  to  determine  the  atomic  weight 
consisted  usually  of  between  2  and  3  mg.  of  radium  bromide,  which 
was  weighed  in  silica  capsules  on  a  modified  form  of  the  micro-balance 
described  by  Steele  and  Grant,  and  used  in  connexion  with  the 
determination  of  the  density  of  the  radium  emanation.  The  value  of 
the  atomic  weight  adopted  is  226‘3 6  (Cl^SSAfi,  Br=79'92),  which 
confirms  Mme.  Curio’s  and  is  at  variance  with  Honigschmid’s  results. 
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The  value  calculated  by  subtracting  the  weight  of  three  atoms  of 
helium  expelled  from  the  atomic  weight  of  uranium  is  either  226*52 
or  226*43,  according  to  the  value  adopted  for  uranium.  On  the  other 
hand,  the  atomic  weight  of  lead  calculated  by  the  subtraction  of  eight 
atoms  of  helium  should  be  206*5  to  206*6,  which  is  about  0*5  unit 
lower  than  the  accepted  number.  Various  possibilities  are  discussed, 
including  one  that  the  atomic  weights  of  uranium  and  radium  may  both 
be  0*5  unit  too  low,  aDd  that  the  value  found  for  radium  is  really  a 
minimum  value.  In  an  appendix  details  are  given  of  the  precautions 
adopted  in  the  weighings  with  the  micro-balance,  and  full  data  of  the 
weighings  in  the  various  experiments.  The  atomic  weight  of  barium 
found  by  converting  3*5  mg.  of  barium  bromide  into  the  chloride 
gave  a  value  practically  identical  with  the  International  atomic  weight. 

F.  S. 

Experiments  with  Weak  Radium  Solutions.  Heinrich 
W.  Schmidt  and  H.  Nick  ( Physikal .  Zeitsch .,  1912,  13,  199 — 207). — 
The  preparation  of  standard  solutions  containing  2*19  x  10~9  gram 
radium  per  c.c.  was  carried  out  by  diluting  a  solution  containing 
0*055  mg.  of  radium.  The  latter  figure  was  derived  from  y-ray  com¬ 
parisons  with  a  preparation  of  Stefan  Meyer  giving  118  gram-calories 
per  hour  per  gram  of  radium.  The  emanation  from  the  standard 
solutions  was  measured  in  two  electroscopes  provided  with  separate 
ionisation  chambers,  the  larger  being  25*2  cm.  high  and  7*10  cm. 
diameter,  the  smaller  6*5  cm.  high  and  7*10  cm.  diameter.  The 
emanation  was  removed  from  the  solutions  by  boiling  out  under 
reduced  pressure.  Measurements  were  taken  from  three  to  five  hours 
after  introducing  the  emanation  into  the  electroscope.  The  single 
observations  varied  several  %,  which  is  ascribed  to  variations  in 
the  emission  of  a-rays  from  these  small  quantities  of  radioactive 
material.  A  series  of  measurements  in  which  the  emanation  was  in 
equilibrium  with  the  radium  and  in  which  it  had  accumulated  only 
two  days  gave  the  same  result,  the  variations  observed  by  Mme.  Curie 
in  this  connexion  not  being  confirmed.  The  capacity  of  the  larger 
apparatus  was  6*33  and  of  the  smaller  4*34,  and  the  value  of  the 
ionisation  current  per  1  curie  of  emanation  was  for  the  smaller 
3*19  x  106,  and  for  the  larger,  3*84  x  106  E.S.U.  The  values  calculated 
from  Duane  and  Laborde’s  empirical  formula  from  Mme.  Curie’s 
results  were  for  the  sizes  of  cylinders  employed,  3*16  and  3*99  (  x  106 
E.S.U.).  F.  S. 

Electrochemistry  of  Radioactive  Substances.  Georg  von 
Hevesy  (Phil.  Mag.,  1912,  [vi],  23,  628 — 646). — Since  in  the  electro¬ 
chemistry  of  radioactive  substances  quantities  may  be  detected  far 
below  those  that  can  be  detected  in  the  case  of  other  substances,  the 
deposition  of  radioactive  substances  by  electrolysis  in  detectable* 
amount  should  occur  with  differences  of  potential  below  the  decomposi¬ 
tion  voltage  of  the  system,  and  it  is  to  be  expected  that  every  metal 
immersed  in  a  neutral  solution  should  be  capable  of  depositing  a 
radioactive  substance  to  greater  or  less  degree.  This  has  been  found 
to  be  the  case  for  fifteen  radio-elements  and  for  all  metals,  not 
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excepting  gold  and  silver.  The  paper  deals  chiefly  with  the  influence 
of  the  difference  of  potential  between  the  metal  and  the  solution  on 
the  deposition  of  the  three  active  deposits.  Various  known  potentials 
were  employed  by  simply  dipping  the  metal  into  a  solution  of  one  of 
its  salts  of  known  concentration,  to  which  tbe  solution  of  active 
deposit  was  added.  The  concentration  of  the  radium-t?  employed  varied 
from  8  to  4,  and  of  thorium-C'  from  1  to  0‘5  (  x  10~16  gram  per  c.c.). 
When  the  metal  is  positive  to  the  solution,  as,  for  example,  silver  in 
silver  nitrate,  the  deposit  consists  of  the  C'-member  practically  pure, 
but  as  the  potential  difference  is  reduced,  the  relative  quantity  of 
tbe  5-member  depositing  increases,  and  when  negative  potentials, 
like  zinc  in  zinc  sulphate,  are  used,  the  5-member  is  deposited  in 
excess  of  the  equilibrium  amount.  The  relative  quantities  of  the  two 
members  in  terms  of  the  equilibrium  proportion  was  readily  deter¬ 
mined  by  the  decay  curve  of  the  active  material  deposited.  The 
three  .5-members  and  the  three  C'-members  (radium,  thorium,  actinium) 
are  respectively  identical  in  their  electro-chemical  behaviour.  The 
potential  at  which  the  5-  and  C'-members  are  deposited  in  equilibrium 
proportions  is  0'63  volt,  the  metal  being  negative  to  the  solution.  By 
making  use  of  the  graph  connecting  the  relative  proportion  of  the 
B-  and  C'-members  deposited  with  the  single  electrode  potential,  it  was 
easy  to  determine  single  electrode  potentials  not  capable  of  being 
measured  by  ordinary  methods ;  thus  Cu/H20,  in  which  the  copper 
was  immersed  one  minute,  was  found  to  be  the  same  as  Cd/CdS04,  or 
0’7  volt  more  negative  than  Ou/CuS04.  The  potential  of  a  copperplate 
immersed  in  water  containing  radium-5  and  -C  in  equilibrium  for  02 
second  was  found  to  be  2  volts  negative  to  the  liquid  from  the  relative 
amount  of  the  B-  and  C'-members  deposited.  Actinium-5  and  -C  form  the 
quickest  indicator  to  employ  for  this  purpose,  as  from  a-ray  measure¬ 
ments  for  a  few  minutes  after  the  deposition,  the  P.D.  can  be  accurately 
found.  The  determination  with  thorium-5  and  -C  takes  longer,  but  is 
more  accurate,  whilst  radium-5  and  -G  is  not  suitable,  partly  on 
account  of  the  relative  persistence  of  the  .4-product,  partly  because  of 
the  similarity  of  the  two  periods.  The  P.D.’s  tantalum/KCl  (normal) 
and  Ta/Ta205  found  by  radioactive  and  electrochemical  methods  were 
in  agreement. 

Electrolysis  of  an  acid  solution  containing  5-  and  C'-members  in 
equilibrium  (1)  with  very  small  current  density  and  voltage  far 
below  the  decomposition  voltage  of  water,  gives  very  pure  radium-C'  j 
(2)  with  voltage  equal  to  the  decomposition  voltage  of  water,  gives  a 
mixture  of  5  and  C  corresponding  with  a  potential  of  metal  to 
solution  of  *“0’4  volt.  In  an  alkaline  solution  the  mixture  corre¬ 
sponded  with  —  0*7  volt,  whilst  with  a  large  current  density,  so  that 
the  decomposition  of  water  is  exceeded,  the  mixture  of  5  and  C 
corresponded  to  —  l’l  volt.  Yon  Lerch’s  original  method  of  depositing 
pure  radium-C'  on  nickel  in  an  acid  solution  is  discussed  and  explained 
by  the  abnormal  negative  potential  of  nickel  in  an  electrolyte  and 
the  passivity  of  the  electrode  in  consequence,  and  to  the  selective 
solution  of  the  radium-5  deposited  at  the  same  time  by  the  acid  liquid. 
In  neutral  solution  pure  radium-C'  is  never  obtained. 

Per  molecule  of  the  C'-members,  the  calculated  equilibrium  amounts 
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of  the  5-members  are  for  radium  1  *4,  for  thorium  10‘6,  and  for 
actinium  17  molecules.  Radium-(7  is  much  more  easily  separated  pure 
than  either  actinium -C  or  thorium-C,  but  actinium-G  is  more  easy  to 
separate  pure  than  thorium-C.  This  anomaly  receives  an  explanation 
if  the  thorium-G  member  corresponding  to  the  other  (7-members  is  that 
one  of  the  branch  series  found  by  Marsden  and  Barratt  to  give  only 
35%  of  the  total  a-radiation,  for  in  this  case  the  ratio  of  5  to  G  would 
be,  for  thorium,  30  instead  of  10*6.  F.  S. 

The  Penetrating  Radiation  Present  in  the  Atmosphere. 
Albert  Gockel  ( Jahrb .  Radioaktiv.  Elektronik.,  1912,  9,  1 — 15). — The 
mass  of  observations  bearing  on  the  questions  as  to  origin  of  the 
penetrating  radiation  in  the  atmosphere  and  the  cause  of  its  changes 
is  discussed  in  detail.  Some  of  these  favour  the  view  that  the  rays 
have  their  origin  in  the  radioactive  matter  in  the  earth’s  crust,  whilst 
others  point  to  the  active  deposit  in  the  atmosphere  as  the  chief  source 
of  the  rays.  New  observations  are  recorded,  in  which  the  intensity  of 
the  penetrating  rays  on  successive  days,  which  differed  entirely  in 
their  meterological  character,  did  not  differ  within  the  error  of 
measurement.  In  the  immediate  neighbourhood  of  the  ground, 
however,  the  effect  of  active  deposit  on  the  surface  was  marked.  The 
lowest  value  recorded  was  in  the  ice  grotto  of  the  Grindelwald  glacier, 
where  the  value  corresponded  with  the  production  of  three  ions  per  c.c. 
per  second.  A  great  number  of  other  isolated  observations  are 
recorded.  F.  S. 

Effect  of  Temperature  on  Radioactive  Disintegration. 
Alexander  S.  Russell  (Proc.  Roy.  Soc .,  1912,  A,  86,  240 — 253). — 
The  experiments  of  other  workers  on  the  changes  of  magnitude  of  the 
penetrating  radiation  from  the  radium  emanation  and  its  pi’oducts  in 
sealed  quartz  tubes  when  the  temperature  is  varied  have  been  repeated, 
and  a  complete  explanation  arrived  at.  In  the  first  place  it  was  shown 
that  pure  radium-(7  and  also  the  whole  active  deposit  from  the 
emanation  are  not  affected  as  regards  the  intensity  of  their  /3-  or  y- 
rays,  nor  the  rate  of  decay  of  their  activity  when  heated  in  quartz 
tubes.  It  was  found  with  the  radium  emanation  in  a  sealed  quartz 
tube  that,  when  differences  of  temperature  occur  between  different 
parts  of  the  tube,  above  320°  the  radium-(7  shifts  its  position  to  the 
cooler  part  of  the  tube,  and  may  so  be  localised  in  a  very  small  part. 
From  650°  upward  volatilisation  of  radium-G  is  complete,  whilst  from 
450°  to  600°  the  effect  is  important.  Radium-5  commences  to 
volatilise  at  room  temperature.  Using  spherical  and  conical  shaped 
quartz  vessels  containing  the  emanation,  changes  of  intensity  of  the 
/!  rays  occurred,  as  found  by  other  investigators,  which  could  be 
explained,  in  the  first  place,  by  differences  of  temperature  at  different 
parts  of  the  tube  and  consequent  change  of  position  of  radium-(7,  and 
in  the  second  place  by  differences  in  the  absorption  of  the  /3-rays  by 
the  quartz  walls  according  as  they  originated  from  matter  deposited 
on  the  walls  or  distributed  through  the  gas-phase.  The  absorption  in 
the  first  case  is  greater  than  in  the  second,  rays  coming  from  near  the 
centre  of  the  tube  of  necessity  having  a  shorter  average  path  through 
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the  quartz  than  those  originating  at  the  inside  surface  of  the  walls. 
There  is  no  real  effect  of  temperature  on  the  radioactive  changes. 

F.  S. 

Decomposition  of  Uric  Acid  by  the  Action  of  Radium 
Emanation.  P.  Mesernitsky  ( Compt .  rend.,  1912,  164,  770 — 772). — 
Monosodium  urate  suspended  in  a  saturated  aqueous  solution  of  the 
salt  is  decomposed  by  the  a-rays  from  radium  emanation,  the  substance 
going  into  solution  with  formation  of  ammonia.  The  intermediate 
products  of  decomposition  could  not  be  identified.  Oxygen  is  without 
effect  on  the  change,  which  occurs  equally  readily  in  an  inert  atmos¬ 
phere.  Radium  bromide  sealed  in  glass  tubes  produces  only  slight 
decomposition  of  the  urate.  W.  O.  W. 

A  Negative  Result  Connected  with  Radioactivity.  Joseph 
H.  Vincent  and  A.  Bursill  ( Proc .  Physical  Soc.,  1912,  24,  71 — 74). — 
Bismuth,  antimony,  and  iron  were  subjected  to  a  high-frequency 
alternating  magnetic  field  to  see  whether  instability  could  be  produced 
in  them  accompanied  by  radioactive  effects.  The  specimens  were 
contained  inside  a  gold-leaf  electroscope,  and  surrounded  by  a  coil 
traversed  by  the  oscillatory  discharge  from  a  condensor,  but  no 
radioactivity  was  produced.  F.  S. 

The  Common  Instruments  for  the  Determination  of  the 
Radio-activity  of  Springs.  Simon  Loewenthal  ( Zeitsch .  angew. 
Chem.,  1912,  26,  670). — Henrich  and  Glaser  (ibid.,  16),  in  their 
remarks  on  the  Engler-Sieveking  Fontaktoscope  and  on  the  modifica¬ 
tion  of  it  by  the  author,  omitted  to  correct  their  results  for  the 
difference  in  the  size  of  the  measuring  cylinders,  which  can  easily  be 
done  by  Duane’s  formula.  The  indications  of  the  two  instruments  then 
become  alike.  F.  S. 

The  Mineral  Waters  of  Bath.  Sir  William  Ramsay  (Chem. 
News,  1912,  105,  133 — 135). — The  estimated  volume  of  gas  per 
twenty-four  hours  coming  from  the  King’s  Well  is  4927  litres,  and 
it  consists  of  nitrogen  and  carbon  dioxide,  without  hydrogen,  oxygen, 
or  methane.  The  nitrogen  contains  rare  gases  in  the  proportion 
73*63%  argon,  23*34%  neon,  and  2*97%  helium,  the  total  volume  per 
twenty-four  hours  emitted  being  39,  12‘5,  and  1'5  litres  for  the 
three  gases  respectively.  There  is  188  times  as  much  neon  in  the 
gas  from  the  King’s  Spring  as  in  the  atmosphere.  The  water  of  the 
King’s  Well  contains  0*1387  x  10-9  gram  of  radium  per  litre,  and 
1*73  x  10-9  curie  of  emanation,  whereas  the  gas  from  the  King's  Well 
contains  33*65  x  10-9  curie.  The  water  is  about  twice,  and  the  gas 
about  four  times,  as  rich  in  emanation  as  the  Buxton  waters  and  gas. 
About  0*17  of  a  millicnrie  per  twenty-four  hours  is  contained  in  the 
natural  gas  from  the  King’s  Spring.  F.  S. 

Action  of  Riintgen  Rays  on  Gold  Hydrosol.  Ant.  Galecki 
(Zeitsch.  Chem .  Ind.  Kolloide ,  1912,  10,  149 — 150). — It  is  shown  by 
ultramicroscopic  observations  that  Rontgen  rays  have  a  coagulating 
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effect  on  the  particles  in  gold  hydrosols  ;  the  change  of  colour  with 
increase  in  the  size  of  the  particles  is  very  slight.  G.  S. 

Electron  Theory  of  Metals.  George  Jaff£  ( Physikal .  Zeitsch., 
1912,  13,  284 — 287). — A  theoretical  paper  in  which  the  author 
examines  the  relationship  between  the  thermal  and  electrical  con¬ 
ductivities  of  the  metals  and  the  variation  of  the  conductivity  ratio 
with  temperature  from  the  point  of  view  of  the  electron  theory. 
The  conclusion  is  drawn  that  the  metals  not  only  contain  free 
electrons  and  positive  ions,  but  also  negative  ions,  these  resulting 
from  the  combination  of  electrons  with  neutral  molecules. 

H.  M.  D. 

Relationship  between  Electrical  Resistance,  Fusion  Tem¬ 
perature,  and  Atomic  Volume  of  the  Metals.  A.  Stein  ( Physikal . 
Zeitsch.,  1912,  13,  287 — 288). — Since  the  electrical  resistance  of  a 
metal  is  proportional  to  the  absolute  temperature  and  therefore  to  the 
square  of  the  amplitude  of  the  atomic  vibrations,  it  can  be  shown  on 
the  basis  of  Lindemann’s  theory  that  the  atomic  electrical  resistance 
at  temperature  T  should  be  proportional  to  v2l3TjTs,  where  v  is  the 
atomic  volume  and  Tt  the  melting  point  of  the  metal.  If  k  is  the 
specific  resistance,  the  atomic  resistance  is  given  by  kjv 1/3,  and  therefore 
k.Tg/v.2'  should  be  constant. 

The  experimental  data  for  different  metals  do  not  give  the  same 
value,  although  copper,  gold,  aluminium,  magnesium,  cadmium,  and 
tin  furnish  a  group  for  which  this  quantity  is  equal  to  IT  x  10~6.  Lead 
and  thallium  give  a  value  twice,  platinum  and  palladium  a  value  six 
times,  as  large  as  that  characteristic  of  the  first  group.  H.  M.  D. 

Electrical  Conductivity  of  Metals  and  Alloys  from  the 
Standpoint  of  Dispersoid  Chemistry.  P.  P.  von  Weimakn  (J. 
Buss.  Phys.  Chem.  >Soc.,  1912,  44,  Phys.  Part ,  74 — 82). — Theoretical 
considerations  lead  to  the  conclusion  that,  with  increase  in  the  degree 
of  dispersion,  the  resistance  of  chemically  pure  metals  should  increase 
and  its  temperature-coefficient  decrease,  whilst  the  supplementary 
resistance  should  be  approximately  independent  of  the  temperature. 
The  influence  of  the  degree  of  dispersion  on  the  conductivity  of  alloys 
is  also  discussed.  T.  H.  P. 

Electrical  Conductivity  of  Sulphur.  M.  Pigulewsky  ( J '.  Buss. 
Phys.  Chem.  Hoc.,  1912,  44,  Phys.  Part,  105 — 122). — The  manner  in 
which  the  electrical  conductivity  of  sulphur  changes  with  the 
temperature  varies  according  as  the  sulphur  is  crystalline  or  amor¬ 
phous.  The  conductivity  of  crystalline  sulphur  increases  with  rise  of 
temperature  to  a  maximum  at  about  140 — 150°,  and  afterwards 
continues  to  fall  until  the  boiling  point  is  reached.  With  amorphous 
sulphur  the  conductivity  fails  as  far  as  140 — 150°,  then  increases  up 
to  160 — 170°,  after  which  temperature  it  falls  continuously  to  the 
boiling  point.  With  amorphous,  but  not  with  crystalline,  sulphur 
the  conductivity  is  increased  by  the  action  of  light,  this  effect  being 
caused  more  especially  by  rays  of  shorter  wave-length  than  280  /*/*. 
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This  phenomenon  is  conditioned  by  changes  occurring  in  the  sulphur, 
and  by  phenomena  such  as  that  of  Hallwachs.  T.  H.  P. 

Influence  of  Temperature  and  Light  on  the  Conductivity 
of  a  Phosphorescent  Substance  (Calcium  Sulphide).  Pierre 
Vaillant  ( Compt .  rend.,  1912,  154,  867 — 869). — The  electrical 
conductivity  of  a  thin  plate  of  calcium  sulphide  increases  when  it  is 
exposed  to  light,  until  a  maximum  is  reached,  when  it  rapidly 
diminishes.  In  darkness  the  diminution  is  continuous,  and  is  so  con¬ 
siderable  after  fire  days  that  the  conductivity  is  not  measurable. 
These  results  are  not  due  to  changes  in  temperature,  since  the  curves 
showing  variation  of  conductivity  with  temperature  during  illumina¬ 
tion  have  at  their  rectilinear  portions  an  angular  coefficient  which 
varies  with  the  source  of  light  and  its  distance,  and  is  modified  by 
the  interposition  of  a  cell  of  water.  When  the  light  is  withdrawn 
the  temperature  and  concentration  both  diminish,  but  the  curve  is  of 
a  different  nature  from  the  preceding  ones,  even  when  the  illumination 
is  of  short  duration.  W.  0.  W. 

Electrical  Behaviour  of  Certain  Sulphide3  and  Oxides  and 
the  Continuity  and  Reversibility  of  Physical  Properties  in 
Different  Modifications  of  Solid  Substances.  Johannes 
Koenigsberger  ( Physikal .  Zeitech.,  1912,  13,  281 — 284). — The  author 
discusses  the  changes  in  the  physical  properties  which  are  observed 
when  the  stable  forms  of  certain  minerals  (iron  pyrites,  magnetite, 
quartz)  are  transformed  at  certain  definite  temperatures  into  other 
modifications.  Whereas  the  magnetic  properties  change  continuously 
in  passing  through  the  transition  temperature,  this  is  not  the  case 
with  the  electrical  conductivity.  Corresponding  with  this  difference, 
the  change  in  the  paramagnetism  is  found  to  be  reversible,  whereas 
the  alteration  in  the  electrical  properties  represents  an  irreversible 
transformation . 

Those  properties  which  depend  on  the  structure  of  the  molecules 
may  be  expected  to  exhibit  continuity  and  reversibility  at  the 
transition  temperature,  whereas  those  which  depend  partly  or  entirely 
on  the  relative  positions  of  the  molecules  will  show  a  more  or  less 
sharp  change  when  the  one  form  is  transformed  into  the  other. 

H.  M.  D. 

Electrolytic  Dissociation.  Svante  Arrhenius  ( J .  Amer.  Chem. 
Soc.,  1912,  34,  353 — 364). — The  Willard  Gibbs  Address,  delivered 
before  the  Chicago  Section  of  the  A  merican  Chemical  Society,  and 
giving  a  historical  account  of  the  development  and  progress  of 
the  theory  of  electrolytic  dissociation.  E.  G. 

Influence  of  Electrolytes  on  Electric  Endosmosis.  G.  von 
Elissafoff  ( Zeitsch .  physikal.  Chem.,  1912,  79,  385 — 420). — The 
method  used  was  as  follows  :  A  capillary  tube  partly  filled  with  water 
or  an  electrolyte  was  supported  in  a  horizontal  position  between  two 
discharge  points,  one  of  which  was  connected  with  one  of  the  poles  of 
an  influence  machine,  the  other  earthed.  When  the  machine  is  in 
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action,  water  is  slowly  transferred  to  the  end  of  the  capillary  turned 
towards  ttie  negative  pole.  In  this  way  the  electro-endosmose  of  water 
and  of  aqueous  solutions  of  a  number  of  salts,  dyes,  acids,  and  alkalis 
were  investigated  in  quartz  and  glass  capillary  tubes. 

Both  in  glass  and  quartz,  water  is  transferred  to  the  negative  pole. 
All  electrolytes,  with  the  exception  of  the  alkalis,  diminish  the 
endosmosis.  Alkalis  in  small  concentration  have  very  little  effect  on 
the  osmosis  in  glass,  but  increase  it  considerably  in  quartz  tubes. 
The  diminution  in  the  amount  of  liquid  transferred  is  connected  with 
the  concentration  in  dilute  solution  by  the  formula  dv  —  k\ogc  +  y, 
where  k  and  y  are  constants.  As  regards  the  nature  of  the  electro¬ 
lytes,  the  cations  are  more  effective  than  the  anions,  and  for  cations  of 
the  light  metals  the  effect  increases  markedly  with  the  valency,  whilst 
cations  of  the  same  valency  have  equal  effect  in  equivalent  concentra¬ 
tion.  H'  ions,  the  cations  of  the  heavy  metals,  of  the  organic  bases, 
and  especially  of  the  basic  dyes  have  a  much  greater  effect  than 
corresponds  with  their  valency. 

With  solutions  of  thorium  nitrate  in  glass  and  quartz  and  with  solu¬ 
tions  of  crystal- violet  in  glass,  the  liquid  moves  towards  the  positive  pole. 

The  lowering  effect  of  electrolytes  on  osmosis  is  shown  in  extremely 
small  concentration ;  in  the  case  of  a  solution  of  thorium  nitrate 
containing  0-2  mg.  per  litre,  the  amount  of  liquid  transferred  is  about 
50%  less  than  in  water. 

There  is  a  close  parallelism  between  the  effect  of  electrolytes  on 
osmosis  and  on  the  precipitation  of  suspension  colloids. 

The  phenomena  can  be  accounted  for  on  the  basis  of  adsorption  if  it 
is  assumed  that  the  electric  properties  of  the  walls  depend  on  the 
nature  of  the  material,  and  are  only  indirectly  influenced  by 
adsorption.  G.  S. 

Electric  Osmosis  and  Concentration  of  Electrolytes.  J.  O. 
Wakelin  Barratt  and  Albert  B.  Harris  (Zeitsch.  Ulektrochem.,  1912, 
18,  221 — 225). — The  method  of  investigation  was  to  measure  the  rate 
of  passage  of  the  solution  through  a  diaphragm  under  the  influence 
of  a  potential  gradient.  As  diaphragms  parchment  paper  and 
gels  of  gelatin  (10%)  and  agar-agar  (1'5%)  were  used,  and  the 
effect  of  hydrochloric  acid,  sodium  hydroxide,  and  certain  salts  was 
investigated.  The  potential  gradient  in  the  diaphragms,  the  strength 
of  the  current,  and  the  relationship  between  the  amount  of  transport 
and  the  concentration  of  the  electrolyte  are  given  in  tabular  form. 

With  diaphragms  of  agar-agar  and  of  parchment,  the  liquid  was  in  all 
cases  transported  from  anode  to  cathode.  With  gelatin  diaphragms,  on 
the  other  hand,  the  direction  of  transport  was  from  anode  to  cathode 
in  the  case  of  solutions  of  sodium  sulphate,  sodium  nitrate,  and 
potassium  hydroxide,  but  in  the  reverse  direction  for  solutions  of  nitric 
acid  and  of  copper  and  aluminium  nitrates.  In  gelatin  the  amount 
of  osmosis  increases  regularly  with  the  concentration  of  the  electrolyte, 
but  in  agar-agar  maxima  are  observed  with  most  electrolytes  in  0*01 
molar  concentration,  but  in  aluminium  chloride  solution  in  0’002  molar 
concentration.  With  parchment  paper  maxima  were  observed  only 
with  two  salts,  cupric  chloride  and  aluminium  chloride. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  421 


As  regards  the  dependence  of  osmosis  on  the  nature  and  valency  of 
the  ions,  the  effect  is  greater  for  tervalent  and  bivalent  anions  than  for 
univalent  anions  in  equivalent  concentration,  and  the  amount  of  liquid 
transported  is  still  further  diminished  when  bivalent  and  tervalent 
cations  are  present.  G.  S. 

Dielectric  Constants  of  Dissolved  Salts.  I.  Paul  Walden 
(Bull.  Acad.  Sci.  St.  Petersbourg,  1912,  [vi],  305 — 332). — The  deter¬ 
mination  of  the  effect  of  addition  of  small  quantities  of  salts  to  water 
on  the  dielectric  constant  of  the  solvent  has  given  greatly  divergent 
results  (compare  Cohn,  Ann.  Phys.  Ghem.,  1892,  [iii],  45,  370;  Nernst, 
Abstr.,  1894,  ii,  437;  Drude,  Abstr.,  1897,  ii,  438;  Smale,  Abstr., 
1897,  ii,  357  ;  Palmer,  Zeitsch.  physilcal.  Ghem.,  1902,  41,  501),  but  it 
seems  that  in  dilute  aqueous  solutions  inorganic  salts  are  almost 
without  influence  on  the  dielectric  constant  of  water.  Such  a  result  is, 
however,  by  no  means  applicable  to  other  solvents.  Water  exhibits  a 
very  high  dielectric  constant,  and  aqueous  salt  solutions  are  consider¬ 
ably  dissociated,  and  consequently  good  conductors.  Hence,  in  order 
that  the  dielectric  constants  of  these  solutions  may  be  measured,  their 
conductivities  must  be  low,  so  that  only  very  dilute  solutions  can  be 
dealt  with.  Any  influence  of  the  salt  on  the  dielectric  constant  of  the 
water  is  therefore  masked. 

The  author’s  measurements  of  the  dielectric  constants  were  made  on 
chloroform  solutions  by  Drude’s  second  method  ( loc .  cit.).  The  salts 
employed,  with  the  values  of  Df  (vac.),  were  as  follows:  NEt4Br, 
1-3880;  NEt4-N03,  M622;  NEt3,HN03,  1-0890;  NHEt2,HN03, 
1-1561;  NEt4CI,  i-1115;  NPr4-N03,  1  0568;  NPr4I,  P3138;  also 
mono-,  di-,  and  tri-ethylamine  hydrochlorides  and  tetraethylammonium 
chloride  (compare  Schiff  and  Monsacchi,  Abstr.,  1898,  ii,  110),  and 
NPhMe2,HBr,  NHPhMe.HBr,  NH(C5Hn)2,HCl,  and  NH2-C5Hn,HCl. 
The  dielectric  constants  were  calculated  according  to  the  formulae  given 
by  Philip  (Abstr.,  1898,  ii,  9  ;  compare  Philip  and  Haynes,  Trans., 
1905,  87,  998),  Bouty  ( Gompt .  rend.,  1892,  114, 1421),  and  Silberstein 
(Ann.  Phys.  Ghem.,  1895,  [iii],  56,  661). 

The  numerical  results  show  that,  under  the  experimental  conditions 
employed,  the  addition  of  small  quantities  (F=10 — 20)  of  binary  salts 
produces  considerable  increases  in  the  value  of  the  dielectric  constant 
of  the  chloroform.  The  type  of  the  binary  electrolyte  has  a  marked 
influence  on  the  magnitude  of  this  increase,  the  smallest  effects  being 
due  to  salts  of  primary  amines,  and  the  largest  to  tetra-alkylammonium 
salts.  With  salts  of  the  same  type,  radicles  of  different  character 
(complexity)  produce  different  effects ;  thus,  in  the  disubstituted  salts, 
replacement  of  ethyl  by  amyl  or  phenyl  lowers  the  dielectric  constant 
of  the  solution,  and  in  tetrasubstituted  salts,  propyl  has  a  less  effect 
than  ethyl. 

The  three  formulae  mentioned  above  give  divergent  numbers  for  the 
dielectric  constants  of  the  salts,  Philip’s  formula,  in  general,  giving 
higher  results  than  that  of  Bouty,  and  the  latter  higher  ones  than  that 
of  Silberstein.  The  accuracy  of  Philip’s  formula  is  less  than  that  of 
the  other  simpler  ones.  The  constitutive  character  of  the  dielectric 
constants  of  salts  is  brought  out  most  clearly  by  Philip’s  formula, 
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which  gives  the  value  5  for  amylamine  hydrochloride  and  970  for 
tetraethylammonium  chloride. 

The  dielectric  constant  must  therefore  be  regarded  as  a  highly 
characteristic  physical  property  of  salts,  which  may  be  divided  into  the 
two  kinds,  strong  and  weak,  the  former  being  those  which  exhibit  high 
dielectric  constants  and  are  largely  dissociated  even  in  solvents  with 
low  ionising  powers.  In  general,  there  is  a  parallelism  and  a  causal 
connexion  between  the  ability  of  a  salt  to  dissociate  and  its  dielectric 
constant.  T.  H.  P. 

Temperature-coefficients  of  Conductivity  of  Certain  Electro¬ 
lytes  in  Non  aqueous  Solvents.  Eberhard  Rimbach  and  K. 
Weitzel  ( Zeitsch .  physikcd.  Chem 1912,  79,  279 — 302). — The 

electrical  conductivities  of  nickel,  cobalt,  and  manganese  chlorides  in 
methyl  alcohol,  ethyl  alcohol,  and  acetone  have  been  measured  for  a 
series  of  dilutions  at  temperatures  from  0°  to  45°,  and  the  temperature- 
coefficients  of  conductivity  are  calculated  for  all  the  dilutions  by 
means  of  the  usual  quadratic  formula  kt  =  X0[lc(<  -  t0 )  +  c'(t  -  £0)2]*  The 
coefficients  are  lower  than  for  aqueous  solutions,  being  about  O’Ol  for 
methyl  alcohol,  rather  higher  for  ethyl  alcohol,  and  considerably  lower 
for  acetone  in  the  neighbourhood  of  10°.  The  value  of  c  is  negative 
practically  throughout. 

In  general,  the  conductivity  increases  regularly  with  the  temperature, 
but  solutions  of  cobalt  chloride  in  ethyl  alcohol  and  in  acetone  show 
negative  temperature-coefficients.  In  alcohol  the  conductivity  maxi¬ 
mum  occurs  at  30°  for  v  =  32,  and  at  40°  for  v  =  323  ;  in  acetone  the 
maximum  occurs  about  24°  for  i>  =  6,  about  12°  for  u  =  24‘6,  and  for 
v>50  below  0°.  The  significance  of  these  maxima  is  discussed. 

G.  S. 

Abnormal  Conductivity  Changes.  II.  Al.  N.  Sachanoff 
(/.  JitLS8.  Phys.  Chem.  Soc .,  1912,  44,  324 — 339.  Compare  Abstr., 
1911,  ii,  689,  691). — Solvents  in  which  diminution  of  the  molecular 
conductivity  on  dilution  is  obseived  are  divided  sharply  into  two 
classes  :  (1)  those  in  which  all  solutes,  independently  of  their  nature, 
exhibit  such  diminution,  and  (2)  those  few  in  which  the  molecular 
conductivity  as  a  rule  increases  with  dilution,  but  with  certain 
dissolved  substances  diminishes.  In  what  follows,  solvents  of  class  (1) 
are  dealt  with. 

Considering  the  series  of  ammonia  and  the  amines  and  that  of  the 
aliphatic  saturated  acids,  the  following  results  are  obtained,  the  numbers 
in  brackets  representing  the  dielectric  constants.  Solutions  in  liquid 
ammonia  (22  at  —  34°)  and  methylamine  (about  10)  show  increase  of 
the  molecular  conductivity  with  dilution  ;  those  in  aniline  (6  85), 
ethylamine  (6' 17),  methylaniline  (5 ’93),  dimethylaniline  (4  48),  amyl¬ 
amine  (4‘5)  show  decrease  ;  those  in  hydrocyanic  (96),  formic  (57), 
or  thioacetic  (12'8 — 17’3)  acid  show  increase,  and  those  in  acetic 
(6’46)  or  propionic  (345)  acid  diminution. 

Thus,  for  solvents  with  low  dielectric  constants,  diminution  of  the 
conductivity  on  dilution  is  as  characteristic  a  property  as  is  increase 
of  the  conductivity  with  dilution  for  solvents  with  high  dielectric 
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constants.  In  general,  too,  solvents  with  low  dielectric  constants  are 
characterised  by  divergence  from  the  Nernst-Thomson  law. 

The  electrolytic  dissociation  is  conditioned,  not  only  by  the  dielectric 
constant,  but  also  by  the  formation  of  complex  ions  from  the  original 
ions  with  increased  electro-affinity.  Further,  in  solvents  with  low 
dielectric  constants,  it  is  only  complex  compounds  (polymerised 
molecules  of  solute  combined  with  molecules  of  the  solvent)  forming 
complex  ions  with  considerably  increased  electro-affinity  that  undergo 
electrolytic  dissociation  ;  the  decomposition  of  these  compounds  on 
dilution  explains  the  diminution  of  the  molecular  conductivity  then 
occurring.  The  formation  of  such  complex  ions  is  the  cause  of  the 
inapplicability  of  the  Nernst-Thomson  law. 

Abnormally  high  conductivity  and  also  abnormal  variation  of  the 
conductivity  are  observed  most  frequently  in  concentrated  solutions. 
With  aniline  solutions  of  ammonium  iodide,  for  instance,  the  molecular 
conductivity  is  very  high  at  high  concentrations.  On  continued 
dilution,  the  conductivity  at  first  diminishes  very  rapidly,  but 
ultimately  increases  in  the  normal  manner.  T.  H.  P. 

Electrical  Conductivity  of  Solutions  of  Platinum  Tetra- 
iodide  and  of  Iodine  in  Alcohol.  Ebenezer  H.  Archibald  and 
W.  A.  Patrick  (/.  Amer.  Chem.  Soc.,  1912,  34,  369 — 375). — Deter¬ 
minations  of  the  conductivity  of  solutions  of  platinum  tetraiodide  in 
ethyl  alcohol  at  25°  have  shown  that  the  molecular  conductivity 
increases  with  the  dilution  and  becomes  constant  at  dilutions  of  one 
equivalent  (£PtI4)  in  about  600  litres. 

In  connexion  with  these  experiments  it  was  considered  of  interest  to 
study  the  conductivity  of  alcoholic  solutions  of  iodine.  Determina¬ 
tions  have  therefore  been  made  of  04  A-  and  O'Ol  Absolutions  at  25°, 
and  have  yielded  the  following  results.  The  initial  specific  con¬ 
ductivity  of  the  04  W-solution  is  2  4  x  10~6  reciprocal  ohms.  The 
conductivity  increases  with  the  time,  and  attains  a  maximum  value  in 
about  twenty-five  hours.  The  velocity  of  the  reaction  to  which  this  in¬ 
crease  is  probably  due  is  greatly  accelerated  by  platinum-black.  The  con¬ 
ductivity  of  alcoholic  iodine  solutions  at  0°  is  very  small,  and  increases 
with  the  dilution.  The  conductivity  decreases  as  the  temperature  is 
lowered  from  0°  to  —78°.  It  is  suggested  that  the  brown  colour  of 
alcoholic  solutions  of  iodine  is  due  to  the  interaction  of  the  iodine  and 
alcohol  with  formation  of  a  compound  which  is  probably  slightly 
dissociated  and  gives  rise  to  the  low  initial  conductivity  observed. 

Solutions  of  iodine  in  methyl  alcohol  have  a  somewhat  greater 
conductivity  than  those  in  ethyl  alcohol,  and  show  a  similar  variation 
between  the  conductivity  and  concentration.  E.  G. 

Solubility  of  Silver  Thiocyanate.  Aage  Kirschner  ( Zeilsch . 
physikal.  Chem.,  1912,  79,  245 — 247). — -The  solubility  product  of  silver 
thiocyanate,  determined  by  measurement  of  the  E.M.F.  of  the  cell 
Ag  |  AgNOs  |  NH4N03  |  KONS  |  AgCNS(solid)  |  Ag  amounts  to  0-49 
and  146  x  10“ 12  mols.  per  litre  at  18°  and  25°  respectively,  in  good 
agreement  with  the  results  of  previous  observers.  G.  S. 
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Chlorides  of  Zinc  and  Mercury  in  Aqueous  Solution. 
Karl  Drucker  ( Zeitsch .  Elektrochem.,  1912,  79,  236 — 249.  Compare 
Luther,  Abstr.,  1901,  ii,  301). — From  measurements  of  the  P.D.  at  a 
mercury  electrode  in  mercurous  nitrate  and  the  known  position  of 
equilibrium  between  mercurous  and  mercuric  salts  the  difference  of 
potential  for  the  half -cell  Hg-Hg"  is  0'859  volt  at  25°  for  N j\ 
Hg"  ion  concentration,  taking  the  value  for  the  normal  calomel 
electrode  as  0*285  volt.  The  difference  of  potential  between  mercury 
and  mercurous  nitrate  solutions  depends  greatly  on  the  nitric  acid 
concentration. 

On  the  basis  of  the  recalculated  constant  [HgCr3]/([HgCl2]  x  Cl'])  = 
13*5,  the  dissociation  constant  for  mercuric  chloride  [Cl']2[Hg“  /HgCl2 
=  0*94  x  10~14  at  25°,  in  agreement  with  the  value  0*95  x  10~14  given 
by  Morse  (Abstr.,  1903,  ii,  12). 

It  is  shown  by  conductivity,  transport,  and  E.M.F.  measurements 
that  even  in  concentrations  less  than  0*1  molar  the  aqueous  solution 
of  zinc  chloride  contains  a  complex  anion,  probably  ZnCl,  in  consider¬ 
able  concentration.  On  the  basis  of  E.M.F.  cryoscopic  and  distribu¬ 
tion  experiments,  it  is  shown  that  solutions  0*05  molar  with  reference 
to  zinc  chloride  and  mercuric  chloride  contain  a  mixed  complex,  which 
in  the  non-ionised  condition  contains  four  chlorine  atoms,  and  is 
probably  represented  by  the  formula  ZnHgCl4.  G.  S. 

Passivity.  G.  Grube  {Zeitsch.  Elektrochem.,  1912,  18,  189—211). 
— It  is  shown  that  both  the  formation  of  a  thin  film  of  oxide  and  the 
absorption  of  oxygen  can  produce  passivity,  which  of  the  two  factors 
are  mainly  concerned  depending  on  the  experimental  conditions. 

Since  anodes  of  platinum,  gold,  nickel,  cobalt,  and  copper  do  not 
become  polarised  when  a  ferrocyanide  undergoes  electrolytic  oxidation 
in  alkaline  solution,  the  process  is  practically  instantaneous  and 
probably  consists  in  the  loss  of  a  negative  charge,  Fe(CN)6""  — >- 
Fe(CN)6"'  +  ©.  Anodes  of  iron,  nickel,  cobalt,  copper,  lead,  and  silver, 
become  polarised  in  a  neutral  solution  of  potassium  ferrocyanide  and 
ferricyanide,  and  anodes  of  iron,  lead,  silver,  and  zinc  become  polarised 
also  in  alkaline  solutions  of  these  substances.  In  all  these  cases  there 
is  evidence  of  the  formation  of  a  surface  film  of  oxide,  and  it  must  be 
assumed  that  in  these  cases  the  oxidation  of  the  ferrocyanide  is  effected 
by  the  intermediate  formation  of  peroxides.  These  peroxides  in  the 
case  of  nickel,  silver,  and  lead  have  the  respective  formulae  Ni02, 
Ag202,  and  Pb02. 

Since  at  electrodes  of  gold  and  platinum  in  neutral  and  alkaline 
solution,  at  electrodes  of  nickel,  cobalt,  and  copper  only  in  alkaline 
solution,  of  potassium  ferrocyanide  and  ferricyanide  oxidation  of  the 
former  salt  takes  place  at  the  same  potential  and  with  the  same 
velocity,  it  is  improbable  that  the  passivity  of  these  metals  is  due  to  a 
layer  of  oxide  ;  it  is  probably  due  to  the  effect  of  the  oxygen  charge  of 
the  electrode  in  retarding  the  liberation  of  cations  from  the  metal.  It 
it  shown  that  an  electrode  immersed  in  alkaline  ferrocyanide-ferri- 
cyanide  solution  becomes  more  fully  charged  with  oxygen  than  in 
neutral  solution,  and  this  explains  the  greater  passivity  in  alkaline 
solution.  In  the  case  of  iron  the  oxygen  charge  does  not  completely 
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hinder  the  liberation  of  Fe*’  ions  from  the  metal,  and  therefore 
there  is  the  possibility  of  the  formation  of  a  surface  film  of  oxide  on 
the  anode. 

No  explanation  has  been  found  for  the  assumed  retardation  of  the 
liberation  of  cations  from  the  metal  by  the  oxygen  charge.  G.  S. 

Electrolytic  Corrosion  of  Iron  by  Direct  Current.  J.  L.  R. 
Hayden  (J.  Franklin  Inst.,  1911,  172,  295 — 308). — A  study  of  the 
corrosion  of  iron  produced  by  stray  direct  currents  in  the  ground 
as  illustrated  in  electric  railways  when  the  rails  are  used  as  return 
conductors,  under  which  conditions  the  leakage  of  current  causes 
serious  corrosion  of  rails,  gas  and  water  pipes.  The  experiments  were 
carried  out  under  varying  conditions  as  comparable  with  the  above  as 
possible,  and  the  results  summarised  as  follows. 

(1)  No  conclusion  can  be  drawn  on  the  electrolytic  corrosion  of 
iron  from  the  amount  of  current  which  passes  from  the  iron  as  anode, 
since  iron  may  assume  a  passive  state  in  which  electrolytic  corrosion 
is  entirely  absent,  or  an  active  state  in  which  the  corrosion  follows 
Faraday’s  law. 

(2)  The  conditions  which  produce  the  active  or  the  passive  state  are 
not  yet  fully  understood,  as  under  apparently  identical  conditions 
either  state  may  occur. 

(3)  An  alkaline  reaction  of  the  electrolyte,  the  presence  of  nitrates 
or  dichromates  tend  to  produce  a  passive  state  ;  sulphates  and  especially 
chlorides  induce  the  active  state  of  electrolytic  corrosion. 

(4)  High  current  density,  even  if  only  momentary,  tends  to  produce 
the  passive  state ;  absence  of  current  favours  the  active. 

(5)  The  products  of  corrosion  in  the  active  state  are  initially  ferrous 
compounds,  in  the  passive  state  ferric  compounds  \  the  passive  state 
occurs  in  those  electrolytes  in  which  ferrous  compounds  cannot  exist 
or  are  chemically  unstable. 

(6)  The  potential  difference  at  the  electrodes  in  the  passive  state  is 

much  higher  than  it  is  in  the  active  state.  F.  M.  G.  M. 

Magneto-chemical  Investigations.  Thermo- magnetic  Pro¬ 
perties  of  the  Elements.  II.  Morris  Owen  (Ann.  Fhysik ,  1912,  [iv], 
37,  657 — 699). — A  full  account  of  work  of  which  a  preliminary 
notice  has  appeared  (this  vol.,  ii,  227).  Fifty-eight  elements  have 
now  been  examined  in  reference  to  their  magnetic  susceptibility. 
These  are  arranged  in  six  groups,  according  to  whether  they  are 
paramagnetic  or  diamagnetic,  and  according  to  whether  a  rise  of 
temperature  increases,  decreases,  or  has  no  efEect  on  the  susceptibility. 

H.  M.  D. 

Magnetic  Researches.  V.  The  Initial  Susceptibility  of 
Nickel  at  Very  Low  Temperatures.  Albert  Perrier  and 
H.  Kamerlingh  Onnes  (Proc.  K.  Akad.  Wetensch.  Amsterdam ,  1912,  14, 
1004 — 1007.  Compare  this  vol.,  ii,  228). — The  magnetic  susceptibility 
of  nickel  has  been  measured  for  fields  of  low  intensity  ranging 
from  0017  to  0‘090  gauss  at  liquid  oxygen  and  hydrogen 
temperatures.  At  these  temperatures  the  susceptibility  appears  to  be 
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quite  independent  of  the  strength  of  the  field  over  the  range  investigated, 
and  within  the  limits  of  experimental  error,  the  diminution  of  the 
susceptibility  with  falling  temperature  is  in  agreement  with  the 
relationship  established  by  Radovanovitch  from  observations  ranging 
from  the  ordinary  temperature  to  the  Curie  point.  The  temperature- 
coefficient  of  the  susceptibility  can  therefore  be  represented  as  a 
function  of  the  saturation  magnetisation  at  the  temperature  under 
observation  and  that  at  absolute  zero.  H.  M.  D. 

Magneto-chemical  Researches.  Paul  Pascal  (Ann.  Chim.  Phys., 
1912,  [viii],  25,  289 — 377). — A  r6sum6  of  work  already  published  in 
Abstr.,  1909,  ii,  788,  859 ;  1910,  ii,  100,  179,  483,  580;  1911,  ii,  91, 
183,  251,  252,  464,  679,  850,  1058,  and  this  vol.,  ii,  326.  T.  A.  H. 

Magnetic  Double  Refraction  and  Chemical  Constitution. 
A.  Cotton  and  Henri  Mouton  ( Gompt .  rend.,  1912,  154,  818 — 821. 
Compare  Abstr.,  1910,  ii,  368;  1911,  ii,  4). — The  author  defines 
specific  magnetic  double  refraction,  b„  as  the  ratio  of  the  double 
refraction  of  the  liquid  studied  to  that  of  nitrobenzene,  multiplied  by 
100  and  divided  by  the  density.  Toluene  has  b,  28’2  ;  benzyl  chloride, 
21*8;  benzylidene  chloride,  19'0,  and  tri  w-chlorophenylmethane,  18'4. 

All  benzene  and  naphthalene  derivatives  showed  positive  double 
refraction.  Saturated  ring  compounds  showed  lower  double  refraction 
than  the  corresponding  unsaturated  derivatives.  By  substituting  the 
groups  *N02,  *CHICHR,  *CR‘.0,  -CN  in  the  benzene  or  naphthalene 
rings  the  index  was  increased,  whilst  the  radicles  NH2,  I,  Br,  Cl  had 
an  opposite  effect.  The  position  of  substituents,  and  the  distance  of 
the  ethylenic  linking  from  the  ring  have  some  influence  on  the  double 
refraction.  W.  O.  W. 

New  Substances  Showing  Magnetic  Double  Refraction. 
Molecular  and  Atomic  Anisotropism.  A.  Cotton  and  Henri 
Mouton  (Compt.  rend.,  1912,  154,  930 — 933.  Compare  Abstr.,  1911, 
ii,  4). — The  magnetic  double  refraction  of  aromatic  compounds  may  be 
considered  as  due  to  the  tendency  of  optically  anisotropic  molecules  to 
orient  themselves  in  a  magnetic  field.  Those  substituting  atoms  or 
groups  which  in  a  recent  communication  (preceding  abstract)  were 
shown  to  increase  or  diminish  the  double  refraction  in  a  regular  way, 
act  additively  owing  to  their  specific  optical  and  magnetic 
anisotropism.  The  groups  which  are  most  active  in  this  respect  are 
now  found  to  act  similarly  when  substituted  in  aliphatic  hydrocarbons 
which  are  inactive  in  the  magnetic  field ;  thus  nitromethane  has 
64  +  3-5,  acetone  +  2,  methyl  iodide  -  1*3,  di-iodomethane  -  3*7,  chloro¬ 
form—  1  '9.  The  values  for  the  specific  magnetic  double  refraction  in 
the  aliphatic  series  are  always  very  small  as  compared  with  aromatic 
compounds  containing  the  same  groups,  but  they  are  measurable  in  a 
sufficiently  powerful  field,  even  when  the  substance  contains  no  carbon  ; 
thus,  nitric  acid  gave  a  double  refraction  of  +  7',  when  nitrobenzene 
under  the  same  conditions  gave  281'.  W.  O.  W. 

A  Relation  between  Coefficients  of  Expansion  of  Liquids 
and  their  Critical  Temperatures.  H.  Davies  (Phil.  Mag.,  1912, 
[vij,  23,  657 — 659). — By  making  use  of  the  relationship  between  the 
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densities  at  absolute  zero  and  the  critical  temperature,  D0[De=  4,  it  is 
shown  that  the  law  of  the  “rectilinear  diameter,”  Di  +  Dv  —  a-bT, 
may  be  written  in  the  form  Di  +  Dv  =  1DC  -  2 DC.T( Te,  in  which 
Tc  and  Dc  represent  the  critical  temperature  and  critical  density. 

If  V  is  the  specific  volume  of  the  liquid  at  any  temperature  suffi¬ 
ciently  removed  from  the  critical  temperature,  then  from  the  above 
equation  it  is  found  that  the  coefficient  of  expansion  a  =  1/(2 Tc  -  T). 
This  may  be  written  in  the  form  a=  1/27^  +  T/(2Te)2  +  Ti/{2TC)S+ — . 
The  coefficients  of  expansion  calculated  from  this  equation  are  shown 
to  agree  fairly  well  with  the  observed  values  for  a  number  of  liquid 
substances  chosen  at  random. 

The  relationship  a  =  \j{2Tc  -  T)  is  shown  to  be  equivalent  to  that 
deduced  by  Thorpe  and  Rucker  (Trans.,  1884,  45,  135),  in  which 
the  densities  Sj  and  s2  at  temperatures  Tx  and  T2  are  connected  by  the 
formula  Sj  -s2  —  (Ti81  —  Tx8^)jATc,  in  which  A  is  a  constant. 

H.  M.  D. 

Thermal  Expansion  of  Aqueous  Salt  Solutions.  Alfons 
Davidts  ( Zeitsch .  physikal.  Chem.,  1912,  79,  303 — 356). — The  thermal 
expansion  of  aqueous  solutions  of  calcium,  barium,  aDd  copper 
chlorides,  copper  sulphate  and  calcium  bromide  have  been  measured 
for  each  1/100  degree  between  15° and  65°by  means  of  a  very  sensitive 
dilatometer  and  the  results  are  tabulated  in  great  detail  and 
represented  graphically.  The  expansion  does  not  vary  regularly  with 
the  temperature;  at  certain  “abnormal  points”  the  expansion  is 
greater  than  the  normal  value.  The  nature  of  the  results  will  be 
evident  from  the  data  for  the  abnormal  points  for  calcium  bromide  solu¬ 
tion  between  17'9°  and  64°:  26*7— 26  8°  j  30-6— 30*7° ;  33*2— 33-3° ; 
40'9 — 410°;  44-7 — 44'9°;50'9 — 510°.  The  concentration  has  only  a 
very  slight  effect  on  the  position  of  the  abnormal  points  and  the 
magnitude  of  the  deviations.  The  expansion  of  water  has  been 
measured  in  the  same  apparatus  and  found  to  be  regular.  The  results 
are  ascribed  to  the  existence  of  complexes  in  solution,  and  can  only  be 
adequately  explained  when  both  electrolytic  dissociation  and  hydration 
are  assumed. 

A  bibliography  of  the  subject  is  given.  G.  S. 

The  Share  of  the  Free  Electrons  in  the  Specific  Heat. 
Johannes  Koenigsbehqer  (Ber.  Deut.  physikal.  Ges.,  1912,  14, 
275 — 281). — The  part  played  by  the  free  electrons  in  connexion  with 
the  specific  heat  of  the  metals  is  examined.  If  it  is  assumed  that  the 
free  electrons  are  not  concerned  in  the  absorption  of  heat,  the  maximum 
value  of  the  atomic  heat  at  constant  volume  should  not  exceed  six. 
From  the  data  for  the  specific  heat  of  platinum  up  to  900°,  the  author 
has  calculated  the  atomic  heat  at  constant  volume,  and  finds  that  this 
increases  from  6’34  at  200°  to  6‘78  at  900°.  In  a  similar  way,  the 
data  for  silver  give  Cv  =  5’93  at  100°  and  6  32  at  700°.  From  these 
relationships  the  author  draws  the  conclusion  that  the  free  electrons 
play  an  active  part  in  connexion  with  the  specific  heat  of  the  metals. 

H.  M.  D. 
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The  Variation  of  the  Specific  Heat  of  Water,  with  Experi¬ 
ments  by  a  New  Method.  Hugh  L.  Callendar  ( Proc .  Roy .  Soc., 
1912,  A,  86,  254 — 257*). — The  lack  of  agreement  between  the  results 
obtained  by  previous  observers  for  the  variation  of  the  specific  heat 
of  water  with  the  temperature  suggests  that  the  discrepancy  may  be 
due  to  some  fundamental  difference  between  the  calorimetric  and 
thermometric  methods.  Measurements  have  accordingly  been  made 
by  an  independent  continuous  mixture  method,  in  which  continuous 
currents  of  water  at  different,  accurately  measured  temperatures  are 
passed  through  an  arrangement  of  concentric  tubes,  known  as  a 
“  heat  exchanger,”  in  which  thermal  interchange  is  effected  by 
conduction  without  actual  mixture.  The  results  of  about  150  experi¬ 
ments  by  this  method,  in  which  the  conditions  as  to  rate  of  flow  of 
current  and  heat  loss  were  varied  as  widely  as  possible,  are  such  as 
to  confirm  the  data  obtained  by  the  continuous  electric  method  for 
the  ratio  of  the  mean  specific  heat  from  70 — 100°  to  the  mean  specific 
heat  from  30 — 60°,  to  less  than  1  in  5000. 

The  previous  formulae  covering  different  ranges  of  temperature  have 
now  been  combined  into  a  single  formula  of  a  slightly  different  type, 
the  specific  heat  *  at  any  temperature  t  between  0°  and  100°  being 
given  by  s  =  0-98536  +  0*504/(i  +  20)  +  0*0084(«/100)  +  0*0090(«/100)2. 

H.  M.  D. 

Specific  Heat  of  Binary  Mixtures.  II.  Alfred  Schulze 
( Ber .  Deut.  physikal.  Ges .,  1912,  14,  258 — 274.  Compare  this  vol., 
ii,  327). — In  continuation  of  experiments  on  the  specific  heats  of  binary 
liquid  mixtures,  measurements  have  been  made  for  mixtures  of  benzene 
and  carbon  tetrachloride,  benzene  and  nitrobenzene,  and  ethyl  ether 
and  nitrobenzene. 

In  all  three  cases  the  specific  heat  of  mixtures  is  less  than  that 
corresponding  with  the  mixture  rule,  the  deviation  increasing  as  the 
temperature  falls.  The  deviation  from  the  mixture  rule  is  attributed 
to  the  association  of  one  of  the  components  of  the  mixture  (carbon 
tetrachloride  or  nitrobenzene),  the  diminution  of  the  association  with 
rise  of  temperature  causing  the  various  mixtures  to  approximate  to 
the  ideal  limiting  condition  in  which  the  specific  heat  would  be 
accurately  represented  by  the  equation  for  the  mixture  rule. 

The  influence  of  association  on  the  specific  heat  has  also  been 
examined  in  the  case  of  pure  nitrobenzene.  The  specific  heat 
diminishes  gradually  from  0*3582  at  10°  to  0*3286  at  60°,  and  then 
increases  up  to  0*3939  at  120°,  the  increase  with  rise  of  temperature 
corresponding  with  the  normal  effect  of  a  non -associated  liquid. 

Similar  minima  in  the  specific  heat  values  are  also  found  in  the 
case  of  methyl  alcohol  and  ethyl  bromide  between  10°  and  15°. 

H.  M.  D. 

Variations  in  the  Coefficient  of  Pressure  with  Tempera¬ 
ture  and  their  Connexion  with  the  Internal  Pressure  of 
Liquids.  Emile  H.  Amagat  ( Compt .  rend.,  1912,  154,  909 — 914. 
Compare  Abstr.,  1911,  ii,  1061). — The  experimental  fact  wiheh 
appears  most  distinctly  to  require  the  existence  of  variations  of  the 
*  and  Phil.  Trans,  1912,  [A],  212,  1 — 32. 
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pressure  coefficient  in  gases  with  temperature  is  the  known  variation 
in  the  specific  heat  at  constant  volume  with  this  volume,  in  accord¬ 
ance  with  the  relation  dc/dv  =  AT.d2p/td2,  where  c  is  the  specific  heat 
and  d  the  absolute  density.  Hydrogen,  helium,  and  argon  show  slight 
diminution  of  the  pressure  coefficient  as  the  temperature  rises,  but 
whilst  in  the  case  of  the  two  former  this  is  exceedingly  small,  in  the 
case  of  argon  (private  communication  from  Kamerlingh  Onnes)  it 
amounts  to  about  1%  of  the  coefficient,  for  a  rise  of  over  300°.  The 
variations  in  specific  heat  with  diminishing  volume  calculated  from 
these  numbers  are  much  greater  than  the  experimental  values.  The 
discrepancy  is  traced  to  systematic  errors  from  condensation  effects  on 
the  walls  of  vessels  used  in  pressure  determinations. 

The  remainder  of  the  paper  is  of  a  mathematical  character. 

w.  o.  w. 

Phosphoryl  Chloride  as  a  Cryoscopic  Solvent.  Paul  Walden 
(Zeitsch.  anorg.  Chem.,  1912,  74,  310 — 314). — Polemical  against  Oddo 
and  Maneasier  (Abstr.,  1911,  ii,  1060).  The  more  highly  purified  the 
solvent,  the  higher  is  the  cryoscopic  constant.  The  author’s  value 
76-8  (Abstr.,  1910,  ii,  1036)  is  thus  more  likely  to  be  correct,  using 
phosphoryl  chloride  of  m.  p.  +  l-25°  than  72T,  found  by  Oddo  with 
a  solvent  of  m.  p.  +  0  4 — 0'9°.  C.  H.  D. 

Cryoscopic  and  Viscometric  Behaviour  of  Some  Solutions  of 
Quinoline.  Giuseppe  Kernot  and  Umberto  Pomilio  (Rend.  Accad. 
6'ci.  Fis.  Mat.  Napoli,  1911,  [iii],  17,  359 — 372).— The  authors  have 
executed  cryoscopic  measurements  with  mixtures  of  quinoline  with 
benzene  and  with  acetic  acid,  and  have  determined  the  viscosity  at 
25°  of  binary  mixtures  of  quinoline  with  alcohol,  benzene,  and  acetic 
acid.  In  freezing  benzene  the  molecular  weight  of  quinoline  increases 
from  121,  when  0'980  gram  of  quinoline  is  dissolved  per  100  grams 
of  solvent,  to  1297,  when  15 '460  grams  are  dissolved  per  100  grams  of 
solvent,  and  continues  to  increase  as  the  concentration  is  raised 
further.  In  freezing  acetic  acid,  quinoline  acetate  is  practically 
undissociated. 

The  measurements  of  viscosity  were  made  with  Scarpa’s  viscometer 
(Abstr.,  1911,  ii,  17).  For  the  viscosity  of  quinoline  the  authors 
obtained  the  value  ^25  0  0336 10.  The  curve  of  the  viscosities  of 
mixtures  of  quinoline  and  benzene  is  a  parabola.  The  maximum 
divergence  from  the  curve  calculated  from  the  law  of  mixtures  lies  at 
62%  of  quinoline,  and  corresponds  with  the  composition  C9H7N,C6H6. 
The  curve  exhibits  also  other  peculiarities.  The  curve  of  the 
viscosities  of  mixtures  of  ethyl  alcohol  and  quinoline  is  also  parabolic, 
the  maximum  divergence  between  it  and  that  calculated  from  the  law 
of  mixtures  lying  at  58-3%  of  quinoline,  corresponding  with  the 
composition  C9H7N,2EtOH.  In  the  case  of  mixtures  of  quinoline  and 
acetic  acid,  the  curve  shows  a  maximum  viscosity  for  a  particular 
mixture.  The  greatest  divergence  from  the  law  of  mixtures  lies  at 
about  40%  of  quinoline,  and  corresponds  with  the  molecular  complex 
C9H8N*OAc,2AcOH,  whilst  from  the  cryoscopic  measurements  above 
recorded  the  maximum  would  be  expected  to  correspond  with  the 
composition  C9H8N’OAc,  AcOH.  R.  V.  S. 
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Vapour  Pressure  of  the  Alkali  Metals  between  250°  and  400". 
Louis  Hackspill  ( Compt .  rend.,  1912,  154,  877 — 880). — The  measure¬ 
ments  of  vapour  pressure  for  sodium,  potassium,  caesium,  and 
rubidium  were  made  by  a  method  similar  to  that  used  by  D  along  and 
Petit  for  mercury.  The  results  for  twenty-seven  different  temperatures 
are  given  in  a  tabular  statement  and  in  the  form  of  curves.  If 
the  logarithms  of  the  pressures  are  plotted  against  the  temperatures, 
the  curves  are  practically  rectilinear  and  nearly  parallel  to  one 
another.  W.  O.  W. 

The  Liquid  State.  III.  Mechanism  of  Vaporisation.  William 
C.  McC.  Lewis  ( Zeitsch .  physikal.  Chem.,  1912,  79,  196 — 222). — The 
object  of  the  paper  is  to  test  the  relative  applicability  of  the  two 
expressions  f  Kdv  (Bakker,  Zeitsch.  physikal.  Chem.,  1893,  12,  670)  and 
Jvdk  (Milner,  Abstr.,  1897,  ii,  439)  for  the  internal  heat  of  vaporisa- 
ation  of  a  liquid  (K  is  the  internal  pressure).  The  formulae  are  first 
tested  in  the  case  of  mercury,  and  it  is  shown  that  Bakker’s  formula  is 
the  correct  one.  The  expression  f  Kdv  can  be  integrated  in  terms  of 
b  by  making  use  of  van  der  Waals’  equation  ( p  +  R)(v  -  5)  =  RT,  and  the 
resulting  expression,  L  =  RTjm  x  log^  -  b)l(vQ  —  b),  where  b  is  a  con¬ 
stant,  gives  numerical  values  for  L  in  good  agreement  with  the  experi¬ 
mental  values.  Much  less  satisfactory  results  are  obtained  when  the 
expression  is  integrated  in  terms  of  a.  The  advantage  of  Bakker’s 
expression  over  that  of  Milner  is  also  shown  by  means  of  the  data  for 
argon  and  xenon. 

When  the  thermal  data  for  ether  are  considered,  however,  it  is 
found  that  the  expression  f  Kdv  does  not  include  the  complete 
mechanism  of  evaporation  in  the  case  of  polyatomic  liquids,  nor  does 
the  assumption  that  b  varies  continuously  with  the  volume  lead  to 
agreement  between  the  observed  and  calculated  values  of  L.  A 
“correction  factor”  is  introduced  for  the  change  of  energy  when 
gasogen  particles  change  to  liquidogen  particles  according  to  Traube’s 
theory.  An  expression  embodying  the  latter  correction  and  the 
assumption  that  b  varies  continuously  with  tv  gives  82  caloriqs  as  the 
latent  heat  of  evaporation  of  ether  at  5°,  as  compared  with  the  experi¬ 
mental  value,  92  calories.  G.  S. 

A  New  Method  for  the  Separation  of  Mixtures  of  Liquids 
with  Boiling  Points  very  close  together  and  of  Mixtures  of 
Constant  Boiling  Point,  A.  Golodetz  (Chem.  Zeit.,  1912,  36, 
273 — 274  ,  297 — 298,  302 — 304.  Compare  this  vol.,  ii,  234). — The 
principle  of  the  method  used  by  the  author  is  as  follows  :  Supposing 
that  a  mixture  of  two  liquids,  A  and  B,  is  to  be  separated,  a  third 
liquid,  C,  is  added  which  will  give  a  mixture  of  constant  boiliDg  point 
with  A.  This  constant  boiling  point  must  be  such  that  it  is  lower  than 
the  boiling  points  of  all  the  other  components  of  the  mixture,  or  of  any 
other  combinations,  for  example,  ternary  combinations,  which  may  be 
produced.  On  distilling  the  mixture,  the  binary  mixture  of  A  and  C 
will  then  distil  over,  leaving  a  residue  of  pure  B.  It  is,  of  course, 
necessary  to  add  C  in  such  quantity  that  complete  formation  of 
the  binary  mixture  of  A  and  C  with  constant  boiling  point  takes  place. 
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Using  the  above  principle,  the  following  mixtures  have  been 
separated  (the  residual  pure  liquid  is  printed  in  italics) :  toluene  and 
acetic  acid  by  the  addition  of  benzene;  toluene  and  acetic  acid  by  the 
addition  of  water;  benzene  and  toluene  by  the  addition  of  methyl 
alcohol  ;  benzene  and  methyl  alcohol  by  the  addition  of  carbon 
disulphide ;  amyl  bromide  and  ethyl  butyrate  by  the  addition  of 
n-propyl  alcohol. 

These  results  also  lead  to  other  separations ;  for  example,  water 
and  acetic  acid  can  be  separated  by  the  addition  of  toluene,  and 
in  this  way  anhydrous  acetic  acid  readily  obtained.  T.  S.  P. 

Ebullioscopic  Constant  of  Carbon  Tetrachloride.  Enrique 
Moles  (Anal,  Fis.  Quim.,  1912,  10,  30 — 33). — The  corrected  boiling 
point  of  carbon  tetrachloride  is  determined  as  76'65°/760,  and  the 
freezing  point  as  —  22  7°,  agreeing  with  the  results  of  other  authors. 

The  depression  constant  is  found  (using  camphor  and  ethyl  benzoate 
as  solute)  to  be  47,  as  against  48,  determined  by  Beckmann. 

G.  D.  L. 

Ebullioscopic  Determinations  at  Low  Temperatures  from 
-357°  to  -82  9°.  Ernst  Beckmann  [and  W.  Weber]  (Zeitsch. 
anorg.  Chem.,  1912,  74,  297 — 309.  Compare  Beckmann,  Waentig, 
and  Niescher,  Abstr.,  1910,  ii,  581  ;  McIntosh  and  Archibald,  Abstr., 
1904,  ii,  534). — Hydrogen  sulphide,  b.  p.  —  60'2o,  may  be  used  as  an 
ebullioscopic  solvent  in  an  electrically  heated  vessel,  enclosed  in  an 
air-bath  cooled  by  solid  carbon  dioxide  and  alcohol.  The  same 
mixture  is  used  for  cooling  the  condenser.  The  constant,  determined 
with  toluene,  is  6 '3. 

This  apparatus  is  not  successful  with  the  hydrogen  halides,  and  it  is 
necessary  to  immerse  the  whole  boiling  vessel  in  a  cooling-bath.  The 
condenser  is  also  immersed  in  a  coobng-bath,  with  the  connecting  tube 
completely  in  the  liquid.  For  hydrogen  chloride,  a  bath  of  light 
petroleum  is  used,  cooled  by  liquid  air.  The  constants  found  are, 
using  toluene  as  solute,  hydrogen  iodide,  b.  p.  —  35*7°,  28-3  ;  hydrogen 
bromide,  b.  p.  —68*7°,  15  0  ;  hydrogen  chloride,  b.  p.  -82  9°,  6  4.  The 
last  value  is  about  one-third  of  that  found  by  McIntosh  and  Archibald. 
The  theoretical  values  calculated  from  the  heats  of  volatilisation 
found  by  Estreicher  and  Schnerr  (Abstr.,  1911,  ii,  16)  are  :  H2S  6-8, 
HI  32-8,  HBr  16  9,  HC1  7  2.  C.  H.  D. 

Ebullioscopic  Determinations  with  Heating  by  Alternating 
Current.  Ernst  Beckmann  [with  Kurt  Haring]  ( Zeitsch .  physikal. 
Chem,.,  1912,  79,  177 — 184). — It  is  shown  that  good  results  by  the 
boiling-point  method  can  be  obtained  both  with  electrolytes  and  non 
electrolytes  when  the  solution  is  electrically  heated  by  means  of  a 
rapidly  alternating  current  (60,000  per  minute).  As  solvents  for 
non-electrolytes,  carbon  disulphide,  chloroform,  benzene,  etc.,  were 
used,  and  as  electrolytes,  aqueous  solutions  of  potassium  chloride, 
iodide,  nitrate,  and  sulphate.  The  experiments  were  not  successful 
with  concentrated  sulphuric  acid  as  solvent,  mainly  because  it  attacked 
both  platinum  and  palladium  spirals.  G.  S. 
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Mechanical  Phenomena  of  Gaseous  Combustion.  Spiral 
Flame.  Jean  Meunier  ( Compt .  rend.,  1912,  154,  698 — 700). — The 
flat  burner  employed  has  a  large  orifice,  so  that  the  gas  may  burn 
under  a  low  pressure,  not  exceeding  a  few  millimetres  of  water. 
Against  the  wide  flame  a  narrow  one  is  projected  obliquely  from  a 
tube  supplied  with  gas  under  a  pressure  of  8 — 10  c.c.  of  water.  The 

spiral  flame  ”  produced  at  the  junction  of  the  two  owes  its 
characteristic  appearance  to  numerous  luminous  lines,  arising  from 
the  movement  of  glowing  particles.  Attention  is  drawn  to  the 
resemblance  between  such  flames  and  certain  stellar  nebulae. 

W.  O.  W. 

Modified  Jacket  for  a  Victor  Meyer  Vapour  Density 
Apparatus.  W.  E.  Henderson  ( J .  Amer.  Chem .  Soc.,  1912,  34, 
553 — 554). — An  arrangement  is  described  which  has  been  devised  to 
avoid  the  expense  involved  by  the  breakage  of  the  outer  tubes  of  the 
Victor  Meyer  vapour  density  apparatus. 

The  bulb  is  replaced  by  a  beaker  provided  with  a  copper  cover  with 
a  collar  in  the  centre  of  such  a  size  that  the  smallest  tube  to  be  used 
as  a  jacket  will  readily  slip  over  it.  There  is  a  deep  groove  round  the 
collar  which  serves  as  a  water-seal  for  connecting  the  jacket-tube. 
The  liquid  condensing  on  the  walls  of  the  tube  automatically  fills  the 
seal,  and  the  collar  is  provided  with  several  small  holes  just  below  the 
level  of  the  flat  cover  to  allow  for  drainage,  and  thus  prevent  the 
liquid  from  overflowing.  It  is  not  necessary  to  connect  the  cover  with 
the  beaker,  since  if  the  cover  is  flat  and  the  rim  of  the  beaker  fairly 
true,  the  surface-tension  of  the  film  of  liquid  at  the  joint  prevents  any 
appreciable  leakage.  The  jacket-tube  can  be  made  from  tubing  of  a 
suitable  width ;  it  is  cut  level  at  each  end,  and  its  length  is  readily 
adapted  to  that  of  any  inner  tube.  E.  G. 

Dependence  of  the  Density  and  Surface  Tension  of  Liquids 
on  the  Temperature.  Richard  Swinne  ( Zeitsch .  phyeikal.  Chem., 
1912,  79,  461 — 470.  Compare  Walden,  Abstr.,  1909,  ii,  122). — It  is 
shown  that  Walden’s  rule  that  the  product  of  the  “  expansion 
modulus  ”  of  a  liquid  and  its  critical  temperature  is  constant  can  be 
deduced  by  means  of  the  rule  of  the  rectilineal  diameter  (Mathias) 
and  the  ratio  of  the  critical  density  to  that  at  the  absolute  temperature 
deduced  by  Guldberg.  Further,  Walden's  rule  as  to  the  relationship 
between  the  temperature-coefficient  of  the  surface  tension,  (3,  and  the 
critical  temperature  can  be  deduced  from  the  exponential  temperature 
function  of  the  surface  tension  obtained  by  van  der  Waals.  G.  S. 

The  Liquid  State.  II.  Compressibility  of  Mercury. 
William  C.  McO.  Lewis  {Zeitsch.  physikal.  Chem.,  1912,79,  185 — 195). 
— In  a  recent  paper  (Abstr.,  1911,  ii,  855)  the  formula  j3  =  —  TajLp 
has  been  deduced,  where  /3  is  the  compressibility,  a  the  thermal 
expansion  of  the  liquid,  L  the  latent  heat  of  vaporisation  per  gram, 
and  p  the  density  of  the  liquid  at  the  absolute  temperature  T.  This 
formula  is  now  tested  for  mercury  by  comparing  the  calculated  value  of 
(3  at  20°  with  the  value  obtained  by  Bridgman  {Proc.  Amer.  Acad.,  1909, 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  433 


44,  255).  In  the  calculation  L  is  obtained  by  means  of  the  Clausius- 
Ciapeyron  equation  (7047  cal.  at  20°),  and  a  from  the  recent  observa¬ 
tions  of  Callendar  and  Moss  ( Proc .  Roy.  Soc .,  1911,  A,  84,  595).  The 
observed  and  calculated  values  are  3*70.10-e  and  (1*30  ±  0*02).10-6  per 
kg./cin.2.  This  very  considerable  discrepancy  is  ascribed  to  inaccuracy 
in  the  experimental  determination  of  /3,  and  different  sources  of  error 
are  suggested. 

Certain  points  in  the  recent  paper  of  Parsons  and  Cook  (Abstr., 
1911,  ii,  699)  are  discussed,  more  particularly  the  fact  that  these 
observers  find  a  lower  value  of  the  internal  pressure  for  water  than 
for  ether  and  paraffin  oil.  G.  S. 

Connexion  between  the  Physical  Properties  of  Solutions. 
III.  The  Ionic  Moduli  of  the  Density  in  Water.  Adolf 
Heydweiller  (Ann.  Physik,  1912,  [iv],  37,  739 — 771.  Compare 
Abstr.,  1910,  ii,  106,  398). — The  densities  of  a  further  series  of  solu¬ 
tions  of  electrolytes  have  been  measured  in  order  to  obtain  further 
information  relating  to  the  density  moduli  of  the  ions. 

The  new  results  show  that  the  relationship  A  —  A  +  (A-  B)i ,  in  which 
A  is  the  percentage  change  of  density  per  gram-equivalent  of  the 
dissolved  electrolyte,  i  the  ratio  of  the  equivalent  conductivity  at  the 
concentration  under  measurement  to  that  at  infinite  dilution,  and 
A  and  B  are  constants,  is  satisfied  with  very  considerable  accuracy  by 
all  electrolytes  containing  two  univalent  ions  and  the  majority  of 
electrolytes  which  contain  a  bivalent  and  a  univalent  ion.  On  the 
other  hand,  considerable  discrepancies  are  exhibited  by  electrolytes 
containing  two  bivalent  ions. 

The  ionic  moduli,  which  are  calculated  from  the  differences  in  the 
values  of  A,  form  integral  multiples  of  0'35  in  the  case  of  univalent 
monatomic  ions,  and  this  is  approximately  the  case  for  the  moduli  of 
the  bivalent  monatomic  ions. 

Substances  which  combine  with  water  in  the  solid  state  appear  to 
unite  with  it  in  solution  to  at  least  the  same  extent.  The  contraction 
which  accompanies  the  combination  of  the  ions  with  water  is  due  to 
the  contraction  of  both  the  ions  and  the  combined  water.  From  the 
magnitude  of  the  contraction,  it  appears  that  the  average  number  of 
molecules  of  water  in  combination  with  the  ions  is  three  to  four. 

H.  M.  D. 

Specific  Volume  of  Solutions  of  Tetrapropylammonium 
Chloride.  J.  W.  McDavid  (Proc.  Roy.  Soc.  Edin.,  1910,  30,  515). — 
The  densities  of  aqueous  solutions  of  tetrapropylammonium  chloride  of 
different  concentrations  have  been  determined  at  0°,  25°,  35°,  and  56°. 
At  all  temperatures  the  density  of  dilute  solutions  is  less  than  that  of 
water ;  with  increasing  concentration  the  density  attains  a  minimum 
and  then  slowly  increases.  The  concentration  of  the  solution  of  mini¬ 
mum  density  at  0°  is  about  7%,  at  25°  about  16*5%,  at  35°  19%,  and 
at  56°  about  22*5%. 

In  order  that  the  expansion  on  solution  might  be  obtained,  the 
density  of  the  salt  has  been  determined  by  the  floating  method ;  D3  is 
1*0334  and  D13  1*0296.  The  expansion  on  solution  in  different  con- 
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centrations  at  0°  and  25°  is  given  in  tabular  form.  At  0°  a  solution 
of  18‘5%,  at  25°  a  solution  of  26%,  concentration  show  maximum 
expansion.  The  expansion  increases  considerably  as  the  temperature 
is  raised.  G.  S. 

Alteration  of  Viscosity  on  Solution.  Carl  Schall  (Zeitsch. 
Elektrochem.,  1912,  18,  225 — 232.  Compare  Bingham,  Abstr.,  1906, 
ii,  218). — On  the  basis  of  the  available  experimental  data  it  is  shown 
that  in  the  case  of  binary  mixtures  of  liquids,  the  proportionality  of 
the  temperature-coefficient  of  the  alteration  of  viscosity  and  fluidity 
with  the  concentration  is  a  limiting  law,  which  is  the  more  nearly  true 
the  greater  the  difference  in  the  properties  of  the  two  components,  but 
it  is  not  valid  when  there  is  reciprocal  action  between  the  components. 
Further,  in  the  neighbourhood  of  the  freezing  point  of  the  solvent,  the 
temperature-coefficient  of  the  viscosity  of  the  solvent  is  under  certain 
conditions  proportional  to  the  freezing-point  depression.  G.  S. 

Viscosity  of  Liquids.  Alfred  W.  Porter  (Phil.  Mag.,  1912, 
[vi],  23,  458 — 462). — If  any  liquid  at  temperature  T  has  the  same 
viscosity  as  a  standard  liquid  at  temperature  T0  and  the  ratio 
T/T0  is  plotted  as  a  function  of  T,  the  curve  obtained  is  very 
nearly  a  straight  line.  This  has  been  found  to  be  the  case  for 
mercury  and  water,  bromine  and  water,  oil  of  turpentine  and  water, 
ethyl  ether  and  benzene,  and  ethyl  acetate  and  benzene.  From  the 
above  relationship,  it  follows  that  the  viscosity  (/u.)  or  the  mobility 
(M=l/fx)  can  be  represented  by  the  formula  F(M)  —  f(g)  —  A  +  B j T. 
This  equation  is  of  the  same  form  as  that  connecting  the  vapour 
pressure  and  the  temperature. 

Corresponding  with  this  similarity  in  the  forms  of  the  vapour 
pressure  and  mobility  equations,  it  is  found  that  if  the  logarithm  of 
the  mobility  is  plotted  against  the  logarithm  of  the  vapour  pressure, 
a  curve  differing  very  little  from  a  straight  line  is  obtained  both  in 
the  case  of  water  and  of  mercury.  For  carbon  dioxide,  the  curve  is 
concave  upwards,  and  if  the  values  are  combined  with  that  for  the 
gas  at  ordinary  pressure,  a  (conjectural)  curve  is  obtained,  which  is 
very  approximately  a  parabola  with  its  axis  horizontal. 

It  is  further  pointed  out  that  liquids  of  small  viscosity  at  ordinary 
temperatures  have,  in  general,  a  large  vapour  pressure.  EL.  M.  D. 

Influence  of  Substances,  Soluble  in  Fats,  on  the  Viscosity 
and  the  Surface  Tension  of  Olive  Oil.  Franz  Bubanovi6  (Zeitsch. 
Ghem.  Ind.  Kolloide,  1912,  10,  178 — 181). — The  effect  of  the  addition 
of  small  quantities  of  chloroform,  ethyl  alcohol,  and  camphor  on  the 
viscosity  and  surface  tension  of  olive  oil  has  been  examined.  In  all 
cases  the  influence  of  the  added  substance  is  very  small,  and  if  it  may 
be  inferred  that  the  corresponding  effects  on  the  lipoid  membranes  of 
the  phagocytes  are  of  the  same  order,  the  conclusion  may  be  drawn 
that  the  increased  activity  of  the  phagocytes,  which  is  observed  on  the 
addition  of  very  small  quantities  of  certain  substances,  is  not  due  to 
changes  in  the  viscosity  or  suface  tension  resulting  in  an  increased 
rapidity  of  movement  of  the  phagocytes.  H.  M.  D. 
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Relations  between  Viscosity  and  Other  Physical  Properties. 
II.  Influence  of  Contiguous  Unsaturated  Groups.  Albert  E. 
Dunstan  and  Thomas  P.  Hilditch  ( Zeilsch .  Elektrochem.,  1912,  18, 
185 — 189.  Compare  Proc.,  1911,  27,  93). — The  influence  of  con¬ 
tiguous  unsaturated  groups  of  the  following  four  types : 
(a)  -CECCH-CO- ;  ( b )  C6H5  with  -CHICH- ;  (c)  C6H5  with  -CO- ; 
(d)  C6H5,  -CHICH-  and  CO  on  the  viscosity  has  been  determined. 
In  this  connexion  the  viscosities  of  a  large  number  of  substances 
containing  the  groups  in  question  have  been  determined  in  the  pure 
state  or  in  amyl  alcohol  solution.  The  results  are  discussed  in 
connexion  with  the  accumulation  of  unsaturated  groups  and  of  the 
effect  of  symmetry,  and  it  is  shown  that  the  effect  on  the  viscosity  is, 
in  general,  parallel  to  the  effect  on  other  physical  properties  G.  S. 

Dependence  of  Absorption  on  Surface  Tension.  A.  Christoff 
(Zeitsch.  physikal.  Chem .,  1912,  79,  456 — 460) — In  previous  papers 
(compare  Abstr.,  1905,  ii,  806  ;  1906,  ii,  525)  the  author  has  advanced 
evidence  to  support  the  rule  that  the  greater  the  surface  tension  of  a 
liquid  the  smaller  is  its  absorptive  power  for  gases.  The  absorption 
coefficients  of  a  number  of  gases  in  ethyl  ether,  a  liquid  of  small 
surface  tension,  have  now  been  determined  at  0°  and  15°  ;  the  values 
at  0°  are  as  follows:  hydrogen  0*1 15,  nitrogen  0*2580,  carbon 
monoxide  0  3618,  oxygen  0*4235,  methane  1*066,  carbon  dioxide 
7*330.  As  these  results  are  higher  than  the  solubilities  in  water  and 
in  alcohol,  liquids  of  fairly  high  surface  tension,  they  are  in  accord 
with  the  above  rule.  G.  S. 

Adsorption  Experiments  with  Varying  Degree  of  Dispersity 
t>f  the  Adsorbent.  Knud  Estrup  and  E.  JBuch  Andersen  {Zeitsch. 
'Chem.  Jnd.  Kolloide,  1912,  10,  161 — 169.  Compare  Abstr.,  1911, 
ii,  20). — Further  experiments  have  been  made  on  the  adsorption  of 
potassium  permanganate  by  precipitated  barium  sulphate.  When  a 
given  quantity  of  barium  sulphate  is  precipitated  from  a  series  of 
solutions,  in  which  the  concentration  of  the  permanganate  is  kept 
constant,  but  the  total  volume  of  the  solution  is  gradually  diminished, 
the  quantity  of  absorbed  permanganate  decreases,  passes  through  a 
minimum,  and  in  still  more  concentrated  solution  through  a  maximum. 

Experiments  with  strontium  sulphate  also  show  that  the  adsorbed 
permanganate  passes  through  a  minimum  as  the  volume  of  the 
solution  is  diminished,  but  corresponding  with  the  larger  size  of  the 
crystals,  the  adsorbed  quantities  are  considerably  smaller  than  in  the 
case  of  barium  sulphate.  Potassium  permanganate  is  also  removed 
from  solution  in  the  precipitation  of  aluminium  hydroxide,  and  the 
phenomenon  in  this  case  appears  to  be  one  of  simple  adsorption. 

Other  experiments  were  made  in  which  the  influence  of  the  volume 
of  the  solution  on  the  removal  of  iodine  and  ferric  chloride  by  pre¬ 
cipitated  barium  sulphate  was  examined.  The  data  obtained  show  that 
the  nature  of  the  process  differs,  however,  from  that  in  which  potassium 
permanganate  is  adsorbed.  H.  M.  D. 

Removal  of  Tannin  from  its  Solutions  by  Cotton  Wool. 
A.  Sanin  {Zeitsch.  Chem.  Ind.  Kolloide ,  1912,  10,  82 — 88). — It  is  shown 
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that  within  certain  limits  of  concentration  the  adsorption  of  tannic 
acid  from  aqueous  solution  by  cotton  wool  follows  exactly  the  expon¬ 
ential  formula  x/m  =  ftcllp,  where  x jm  is  the  quantity  of  tannin  taken 
up  by  one  gram  of  the  wool,  c  is  the  concentration  in  the  solution  after 
adsorption,  and  /3  and  p  are  constants.  The  formula  JG  watw/^wooi  =  OT 1 
suggested  by  von  Georgievics  (Abstr.,  1895,  ii,  255)  is  not  valid. 
Tannin  is  not  adsorbed  by  wool  from  alkaline  solution.  The  effect  of 
the  addition  of  hydrochloric  acid  is  slightly  to  increase  the  amount  of 
adsorption  from  dilute  solutions  of  tannic  acid,  and  to  decrease  it  from 
concentrated  solutions.  G.  S. 

Peculiarities  in  Certain  Verifications  in  Physical  Chemistry. 
Albert  Colson  ( Compt .  rend.,  1912,  154,  933 — 935.  Compare  this 
vol.,  ii,  238,  334.). — A  reply  to  Langevin  (this  vol.,  ii,  334),  in  which 
the  author  again  draws  attention  to  the  discrepancies  between  the 
experimental  and  calculated  results  in  the  classical  observations,  such 
as  those  on  the  dissociation  of  hydrogen  iodide,  on  which  the  law  of 
mass  action  was  based.  W.  0.  W. 

Dissociation  of  Gaseous  Acetic  Acid  and  Phosphorus 
Pentachloride.  Carl  Holland  ( Zeitsch .  Elektrochem.,  1912,  18, 
234 — 236). — The  measurements  were  made  by  a  method  depending  on 
the  use  of  the  Ladenburg-Lehmann  manometer.  The  dissociation  of 
acetic  acid  vapour  according  to  the  equation  (CH3,C02H)2^r2CH3,C02H 
is  represented  by  the  equation  log  pjp^  —  (16480/4'571  T7)  -  1C05, 
where  px  is  the  partial  pressure  of  the  double  molecules,  p2  that 
of  the  double  molecules,  in  cm.  of  mercury ;  that  of  phosphorus  penta¬ 
chloride  by  the  equation  log  pJp2Ps  =  (2l798/4-571  T)  -  1T50,  where  px 
represents  the  partial  pressure  of  the  pentachloride,  p2  and  p3  those  of 
trichloride  and  chlorine  respectively.  The  heat  of  dissociation  of 
bimolecular  acetic  acid  at  constant  pressure  is  16,480  calories,  that  of 
phosphorus  pentachloride  under  the  same  conditions  21,800  calories. 

G.  S. 

Osmotic  Measurements  of  Salt  Solutions  and  Arrhenius’ 
Theory.  Eugene  Fouard  {Bull.  Soc.  chim.,  1912,  [iv],  11, 

249 — 261.  Compare  Abstr.,  1911,  ii,  267,  1071  ;  this  vol.,  ii,  141). — The 
author  has  shown  previously  ( loc .  cit.)  that  determinations  of  osmotic 
pressures  of  saline  solutions  by  his  differential  method  give  results 
which  are  not  in  harmony  with  those  required  by  the  ionic  hypothesis. 
He  now  explains  these  results  by  supposing  that  the  variations  in 
osmotic  pressure  shown  by  solutions  of  certain  salts  on  dilution  are 
due,  not  to  dissociation  into  ions,  but  to  (1)  the  breaking-down  of 
physical  aggregates,  or  (2)  to  combination  of  the  salts  with  water. 
Examples  of  the  tirst  case  are  afforded  by  potassium  chloride  and  cupric 
sulphate,  which  at  infinite  dilution  show  osmotic  pressures  correspond¬ 
ing  with  their  true  molecular  weights,  namely,  74‘5  and  159,  whilst 
in  solutions  containing  1  gram-mol.  per  litre  the  osmotic  pressures 
correspond  with  mol.  weights  of  240  and  274  respectively.  In  the 
case  of  barium  chloride,  a  solution  containing  1  gram-mol.  per  litre  has 
an  osmotic  pressure  corresponding  with  a  mol.  weight  of  226,  whilst  at 
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infinite  dilution  it  corresponds  with  a  mol.  weight  of  320,  affording  an 
example  of  the  second  class.  Potassium  sulphate,  on  the  other  hand, 
behaves  in  accordance  with  the  ionic  hypothesis,  the  osmotic  pressure 
at  infinite  dilution  corresponding  with  a  mol.  weight  of  58,  and  to 
explain  this  without  having  recourse  to  the  ionic  hypothesis  it  is 
tentatively  suggested  that  the  molecule  of  sucrose  which  is  measured 
in  osmotic  pressure  experiments  may  be  (C12H92On)3,  in  which  case  the 
value  found  for  potassium  sulphate  at  infinite  dilution  would  correspond 
with  the  true  molecular  weight  of  the  salt,  namely,  174.  It  is  pointed 
out  that  similar  objections  to  the  ionic  hypothesis  have  been  brought 
forward  recently  by  Colson  (this  vol.,  ii,  25).  T.  A.  H. 

Application  of  the  Theory  of  Chemical  Potential  to  the 
Thermodynamical  Theory  of  Solutions.  II.  Effect  of  Pressure 
on  Vapour  Pressure.  Vapour  Pressure  Theory  of  Osmotic 
Pressure.  The  Freezing  of  Solutions.  Sydney  A.  Shorter  {Phil. 
Mag.,  1912,  [vij,  23,  483 — 494.  Compare  this  vol.,  ii,  24). — It  is 
shown  by  reference  to  the  theory  of  chemical  potential  that  two 
solutions,  which  are  in  osmotic  equilibrium,  have  the  same  generalised 
vapour  pressure.  Although  the  difference  of  osmotic  pressure  may  be 
regarded  as  the  increase  of  pressure  which  must  be  applied  to  the 
stronger  solution  to  make  its  generalised  vapour  pressure  equal  to  that 
of  the  weaker  solution,  this  does  not  afford  a  satisfactory  definition  of 
osmotic  pressure.  The  so-called  vapour  pressure  theory  of  osmotic 
pressure  is  merely  a  particular  statement  of  the  general  thermo¬ 
dynamical  truism  that  the  conditions  of  co-existence  of  two  parts  of  a 
system  are  independent  of  the  precise  nature  of  the  mechanism  of  the 
co-existence,  and  depend  only  on  the  “  constraints  ”  of  the  mechanism. 

The  thermodynamical  theory  of  the  equilibrium  between  solution 
and  solid  solvent  is  also  considered,  and  formulae  are  deduced  connecting 
the  lowering  of  the  freezing  point  with  the  lowering  of  the  potential 
of  the  solvent,  the  osmotic  pressure,  and  the  vapour  pressure. 

H.  M.  D. 

Concentration  of  Hydrogen  Ion  in  Sulphuric  Acid.  Richard 
C.  Tolman  and  Lucien  H.  Greathouse  {J.  Amer.  Chem.  Soc.,  1912,  34, 
364 — 369). — Since  the  manner  in  which  sulphuric  acid  dissociates  is 
not  known,  it  is  impossible  to  calculate  the  degree  of  dissociation  or  the 
concentration  of  any  of  the  ions  from  conductivity  measurements  alone. 
A  study  of  the  concentration  of  the  hydrogen  ion  in  sulphuric  acid  has 
therefore  been  made  by  means  of  indicators.  The  method  consists  in 
finding  a  solution  of  hydrochloric  or  nitric  acid  which  will  produce  the 
same  colour  in  a  solution  of  an  indicator  of  a  definite  concentration  as 
does  the  sulphuric  acid  solution  under  examination.  The  indicators 
employed  were  malachite-green,  methyl-violet,  tropseolin,  and  methyl- 
green.  The  experiments  were  carried  out  at  24°. 

The  results  show  that  hydrochloric  and  nitric  acids  and  the  different 
indicators  lead  to  approximately  the  same  values  for  the  hydrogen  ion 
concentration  in  sulphuric  acid  solutions.  The  hydrogen  ion  concen¬ 
trations  of  sulphuric  acid  were  found  to  be  as  follows  :  in  O^jY-solution, 
0408 — 04 11 ;  in  04 Absolution,  0*0597 — 0*0620,  and  in  0*05iV- 
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solution  00315 — 0’0356.  These  values  agree  fairly  well  with  those 
obtained  by  Noyes  and  Stewart  (Abstr.,  1910,  ii,  937)  by  determining 
the  relative  concentrations  of  hydrochloric  and  sulphuric  acids  which 
drive  back  the  ionisation  of  picric  acid  to  the  same  extent.  E.  G. 

Physico-mechanical  Conception  of  Solutions.  J.  I.  Michai- 
lenko  (J.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  373 — 378). — If,  in  an 
equilibrated  system  consisting  of  liquid  and  vapour,  a  force  be  applied 
to  the  surface  of  separation,  the  vapour  pressure  will  increase  or 
diminish,  according  as  the  force  is  directed  towards  or  away  from  the 
liquid.  The  relation  between  the  applied  force  and  the  vapour 
pressure  is  expressed  by  Schiller’s  equation  (compare  Abstr.,  1899,  ii, 
357):  RTlog(pl(p0)^(P-p0)[l-k{P-p0)f2]/8,  where  p0  and  Pl  are 
the  original  and  modified  vapour  pressures  respectively,  1  js  is  the 
specific  volume  of  the  liquid,  P  the  pressure  applied  to  the  limiting 
surface,  k  the  coefficient  of  compression,  T  the  absolute  temperature, 
and  R  the  constant  of  the  gas  laws. 

On  the  basis  of  this  relation  the  author  develops  a  theory  of  solu¬ 
tions  which  he  terms  the  physico-mechanical  theory,  and  which 
represents  the  properties  of  solutions  as  the  results  of  the  mechanical 
action  on  the  solvent  of  forces  applied  to  the  surface  of  separation  of 
liquid  from  vapour  and  of  liquid  and  ice.  T.  H.  P. 

Diminution  of  Crystallisation.  Velocity  as  Adsorption 
Phenomenon.  Herbert  Freundlich  and  E.  Posnjak  ( Zeitsch . 
physikal.  Chem.,  1912,  79,  168 — 176). — It  has  been  shown  by  von 
Pickardt  that  a  number  of  organic  compounds  in  equivalent  concentra¬ 
tion  diminish  the  rate  of  crystallisation  of  benzophenone  to  the  same 
extent.  Freundlich  has  suggested  that  this  effect  may  be  due  to 
adsorption  of  solute  at  the  surface  of  the  crystals,  and  in  order  to  test 
this  view  indirectly  the  adsorption  of  a  number  of  substances  from 
acetone  solutions  by  blood  charcoal  has  been  measured.  It  is  found 
that  a  number  of  substances  are  adsorbed  to  an  equivalent  extent  in 
equimolar  solution,  and  this  result  is  regarded  as  to  some  extent  a 
confirmation  of  the  theory. 

There  are,  however,  certain  exceptions  to  the  above  rule  regarding 
adsorption,  more  particularly  as  regards  catechol  and  resorcinol,  and 
similar  deviations  are  shown  in  the  case  of  velocity  of  crystallisation. 
In  this  connexion  the  freezing-point  curves  of  the  systems  benzo- 
phenone-catechol  and  benzophenone-resorcinol  have  been  determined. 
The  curves  are  very  similar,  and  both  show  maxima  which  appear  to 
indicate  the  existence  of  compounds  containing  2  mols.  of  benzophenone 
to  1  mol.  of  catechol  and  resorcinol  respectively.  G.  S. 

Ternary  Mixed  Crystals.  It.  Sahmen  ( Zeitsch .  physikal.  Chem., 
1912,  79,  421 — 455). — A  theoretical  paper  in  which  by  means  of  the 
thermodynamic  potential  the  temperature-concentration  diagrams  of 
two  types  of  ternary  system  with  breaks  in  the  miscibility  in  the 
crystalline  state  are  deduced.  G.  S. 
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A  More  Exact  Definition  of  Colloidal  Systems  and  the 
Classification  of  Colloids  in  General.  P.  P.  von  Weimarn 
( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  10,  197 — 198). — Polemical  against 
Bottazzi  (this  vol.,  ii,  337).  H.  M.  D. 

Ultra-microscopic  Structure  of  Gelatinous  Precipitates  and 
of  Jellies.  P.  P.  von  Weimarn  ( Zeitsch .  Chem.  Ind.  Kolloide,  1912, 
10,  131 — 132). — In  connexion  with  recent  papers  by  Zsigmondy  and 
by  Bachmann  (this  vol.,  ii,  145),  the  author  cites  his  numerous 
publications  on  the  subject  indicated  in  the  title.  G.  S. 

Theory  of  Liesegang’s  Layers.  Emil  Hatschek  {Zeitsch.  Chem. 
Ind.  Kolloide,  1912,  10,  124 — 126). — The  discovery  of  Liesegang  that 
when  reactions  take  place  in  organic  gels  the  precipitate  often  forms 
in  layers  has  been  ascribed  by  Ostwald  to  supersaturation  phenomena. 
The  author  has  tested  this  explanation  in  the  case  of  lead  iodide  by 
adding  a  little  of  this  substance  in  crystalline  form  along  with 
potassium  iodide  to  agar-agar  gel,  and  then  pouring  over  the  latter  a 
solution  of  lead  nitrate.  It  was  found  that  the  lead  iodide  still 
separates  in  layers,  although  supersaturation  must  be  prevented  by 
the  presence  of  crystalline  lead  iodide  throughout  the  mass,  so  that 
Ostwald’s  explanation  is  not  valid.  G.  S. 

The  Formation  of  Colloidal  Solutions.  Nicola  PappadX 
{Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  181 — 182). — In  general, 
hydroxides  of  the  type  M(OH)3  and  M(OH)2  are  soluble  in  ferric 
chloride  solutions.  The  corresponding  metals  can,  however,  be  removed 
by  dialysis,  ferric  hydroxide  being  the  only  hydroxide  which  is  present 
in  colloidal  form. 

Substances  containing  hydroxyl  groups  (alcohols,  acids, carbohydrates) 
facilitate  the  formation  of  colloidal  solutions  of  Prussian-blue  in  water. 
TLe  action  is  attributed  to  the  formation  of  unstable  compounds  by 
combination  of  the  active  substances  with  the  colloid.  H.  M.  D. 

Colloidal  Chemistry  of  Indicators.  Wolfgang  Ostwald 
{Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  97 — 104,  132 — 146). — The 
experiments  described  in  the  paper  were  undertaken  to  test  the 
suggestion  of  the  author  that  changes  in  molecular  complexity  may 
play  a  part  in  the  changes  of  colour  of  indicators.  Fifty  of  the 
commoner  indicators  were  examined  with  the  ultramicroscape  in 
neutral,  acid,  and  alkaline  solutions,  and  it  was  found  that  of  these 
about  forty  are  colloidal  in  neutral  aqueous  solution,  and  that 
alterations  in  the  degree  of  dispersion  take  place  when  the  solutions 
are  made  acid  or  alkaline.  In  the  case  of  more  than  forty  indicators 
the  particles  become  more  complex  both  on  the  addition  of  acid  and  of 
alkali.  In  the  great  majority  of  cases  the  change  of  colour  of  an 
indicator  is  accompanied  by  a  change  in  the  degree  of  dispersion,  but 
the  converse  does  not  hold.  There  is  a  close  connexion  between  the 
intensity  of  fluorescence  and  the  size  of  the  colloidal  particles ;  thus  at 
the  same  intermediate  concentration  of  alkali,  Magdala-red  shows  a 
maximum  fluorescence  and  a  maximum  degree  of  dispersion. 
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The  rule  previously  suggested  by  the  author,  that  the  absorption 
maximum  is  displaced  in  the  direction  of  shorter  wave-length  with 
increasing  degree  of  dispersion  is  tested  for  seventy-six  cases  of  change 
in  colour,  the  results  being  tabulated  in  full.  The  rule  holds  in  fifty- 
six  cases,  does  not  apply  in  eight  cases,  and  in  twelve  cases  the  results 
are  doubtful.  Harrison  (this  vol.,  ii,  240)  mainly  on  theoretical 
grounds  has  recently  thrown  doubt  on  the  validity  of  the  above  rule, 
but  the  author  shows  experimentally  that  all  the  special  cases 
mentioned  by  Harrison  conform  to  the  rule.  G.  S. 

The  Agglutination  Optimum  in  Mixtures  of  Colloids.  Leonor 
Michaelis  and  Heinrich  Davidsohn  (. Biochem .  Zeitsch .,  1912,  39, 
496 — 506). — From  mixtures  of  amphoteric  colloids,  it  is  possible  to 
precipitate  a  compound,  the  agglutination  optimum  for  the  mixture 
lying  between  that  of  the  two  components.  Within  certain  limits, 
this  optimal  point  is  independent  of  the  relative  amounts  of  the  two 
colloids  present ;  in  the  presence  of  a  large  excess,  however,  of  one  or 
the  other,  the  optimal  agglutination  point  lies  near  the  isoelectric 
point  of  the  component,  which  is  in  excess.  The  observation  of  the 
optimal  agglutination  point  of  the  compound  is,  however,  often  interfered 
with  if  either  of  the  components  can  be  precipitated  separately 
in  the  neighbourhood  of  their  isoelectric  points.  The  experiments 
were  carried  out  with  mixtures  of  nucleic  acid  and  various  proteins, 
and  of  caseinogen  and  albumin.  S.  B.  S. 

Colloidal  Chemistry  and  the  Phase  Rule.  II.  W.  P.  A. 
Jonker  ( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  10,  126 — 131.  Compare 
Abstr.,  1911,  ii,  103). — The  phase  rule  is  now  applied  to  colloidal 
systems  of  different  degrees  of  complexity.  A  unitary  system  can 
only  occur  in  the  case  of  a  substance  which  exists  in  two  forms,  one 
of  which  is  a  colloid,  and  this  form  must  be  capable  of  existing  in 
stable  equilibrium  with  the  other  form,  the  dispersing  medium.  No 
such  system  has  yet  been  discovered  ;  the  suggestion  of  Wo.  Ostwald 
( Grundriss  der  Kolloid.  Chemie  I,  128)  that  styrene  and  metastyrene 
form  such  a  system  is  shown  to  be  untenable. 

As  regards  binary  systems,  the  phase  rule  does  not  apply  to  sus- 
pensoids,  which  are  not  true  equilibria,  but  may  apply  to  emulsoids, 
which  form  a  micro-heterogeneous  equilibrium  ;  experimental  investiga¬ 
tions,  however,  are  still  wanting. 

A  ternary  system,  water-ether-tannin,  in  which  only  one  of  the 
components  is  a  colloid,  has  been  investigated.  In  certain  circum¬ 
stances  the  system  forms  three  layers,  the  compositions  of  which 
have  been  investigated  at  25°.  When  the  proportion  of  ether  is 
successively  reduced,  two  layers  are  first  obtained  ;  the  composition  of 
the  lower  one  does  not  alter  much  as  the  ether  is  further  reduced, 
but  the  upper  layer  approximates  in  composition  to  the  lower,  and 
finally  the  system  becomes  homogeneous.  This  behaviour  corresponds 
with  the  deductions  of  Schreinemakers  on  the  basis  of  the  phase  rule 
(compare  Abstr.,  1898,  ii,  285). 

As  the  temperature  falls,  the  region  of  the  three-phase  equilibrium 
extends ;  on  the  other  hand,  the  region  of  the  two-phase  system 
containing  less  ether  is  restricted  by  lowering  the  temperature. 
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The  system  tannin-water-lithium  chloride  has  also  been  investigated 
at  25° ;  it  behaves  very  similarly  to  that  just  described.  G.  S. 

Principle  of  the  Change  of  an  Equilibrated  System  under 
the  Influence  of  an  External  Agent.  E.  Volchonsky  (J.  Buss. 
Phys.  Chem.  Soc.,  1912,  44,  305 — 310). — A  theoretical  discussion  of 
this  question.  T.  H.  P. 

Equilibrium  in  Heterogeneous  Systems  at  Variable 
Pressure.  Rudolf  Wegscheider  ( Zeitsch .  physikal.  Chem,.,  1912, 
79,  239 — 244). — A  mathematical  paper  in  which  the  conditions  of 
equilibrium  are  deduced  in  a  heterogeneous  system  where  the  pressure 
is  uniform  in  any  one  phase,  but  varies  from  one  phase  to  another. 

G.  S. 

Equilibrium  of  the  System  Cadmium  Sulphate-Gaseous 
Hydrogen  Chloride.  Camille  Matignon  ( Compt .  rend.,  1912, 
154,  772—775.  Compare  Abstr.,  1905,  ii,  235  ;  1908,  ii,  465).— 
Attention  has  been  drawn  previously  to  the  approximate  constancy  of 
the  ratio  Q/T,  where  Q  is  the  heat  developed  in  a  univariant  system 
during  direct  reaction  between  a  gas  and  solid  at  the  absolute  tem¬ 
perature  T,  when  the  dissociation  pressure  is  760  mm.  Conclusions 
may  be  drawn  from  this  as  to  the  reversibility  or  otherwise  of 
such  systems,  and  if  Q  is  known,  the  dissociation  temperature  may 
be  calculated  approximately.  Application  to  the  reaction 
(n  +  1  )CdS04  sol.  +  2HC1  gas  =■  H2S04,wCdS04  sol.  +  CdCl2  sol.,  shows 
that  the  system  is  reversible,  and  that  the  dissociation  temperature 
should  be  between  84°  and  146°.  Experiments  have  verified  these 
predictions,  and  given  121°  for  the  dissociation  temperature  at  760  mm. 

W.  O.  W. 

Equilibrium  in  the  Ternary  System :  Barium  Nitrate, 
Sodium  Nitrate,  and  Water.  Angelo  Coppadoro  ( Gazzetta , 
1912,  42,  i,  233 — 242). — The  author  has  investigated  the  system 
H20—Ba(N03)2— NaN03,  which  is  one  of  the  four  ternary  systems 
constituting  the  quaternary  system  involved  in  the  commercial 
preparation  of  barium  nitrate  from  barium  chloride  and  sodium 
nitrate.  The  other  three  systems  have  been  studied  by  other 
workers.  The  results  of  the  author’s  measurements  of  the  solubility 
at  0°  of  the  nitrates  of  barium  and  sodium  in  presence  of  one  another, 
and  of  the  analyses  of  the  respective  residues,  are  given  in  a  table 
and  exhibited  on  a  diagram,  from  which  it  appears  that  the  two 
nitrates  do  not  form  a  double  salt.  The  diagram  further  shows  that 
when  saturated  solutions  of  barium  nitrate  and  sodium  nitrate  are 
mixed,  no  separation  of  solid  sodium  nitrate  occurs,  no  matter  how  the 
mixture  be  effected.  R.  V.  S. 

The  System :  Water,  Alcohol,  Manganous  Sulphate. 
Frans  A.  H.  Schreinemakers  and  J.  J.  B.  Deuss  ( Proc .  K.  Akad. 
Wstensch.  Amsterdam ,  1912,  14,  924 — 927*). — The  equilibria  occurring 
in  the  ternary  system  water,  alcohol,  and  manganous  sulphate  are 

*  and  Zeitsch.  physikal.  Chem.,  1912,  79,  554 — 564. 
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shown  by  a  diagram,  the  necessary  data  having  been  obtained  by 
measurements  at  0°,  25°,  30°,  35°,  and  50°.  The  diagram  is  charac¬ 
terised  by  the  occurrence  of  a  binodal  surface  representing  the 
conditions  of  co-existence  of  two  liquid  layers.  On  the  temperature 
axis,  this  region  extends  from  5*3°  to  43,5°.  Whereas,  in  general, 
ternary  systems  of  the  type — water,  alcohol,  and  a  salt — only  exhibit 
a  minimum  critical  mixing  temperature,  the  behaviour  of  the  system 
containing  manganous  sulphate  shows  that  both  a  minimum  and  a 
maximum  critical  temperature  may  occur  in  certain  cases. 

H.  M.  D. 

Work  Done  in  Chemical  Changes.  Rudolf  Wegscheider 
( Zeitsch .  physikal.  Chem .,  1912,  79,  223 — 238). — The  work  done  in  an 
isothermal  change  against  an  external  pressure  has  only  the  value  RT 
per  mol.  of  gas  when  the  change  takes  place  at  constant  pressure. 
The  change  can  only  be  carried  out  reversibly  at  constant  pressure  in 
certain  special  cases. 

The  maximum  work  obtainable  in  a  change  is  made  up  of  a  part 
which  can  only  be  obtained  by  working  against  an  internal  pressure 
and  is  zero  only  at  constant  volume,  and  a  part  which  can  also  be 
obtained  in  other  ways  (for  example,  as  E.M.F.).  Under  suitable 
conditions  the  latter  can  also  be  obtained  by  working  against  an 
external  pressure. 

Formulae  are  deduced  for  the  maximum  work  obtainable  in  all  forms 
and  the  maximum  work  obtainable  electrically,  and  also  for  the  E.M.F. 
of  chemical  changes,  and  are  applied  to  the  dissociation  of  a  gas  and  to 
the  reversible  oxygen-hydrogen  cell.  G.  S. 

Theory  of  Dyeing.  Dyeing  with  Basic  Dyes  with  Subse¬ 
quent  Re  solution.  William  P.  Dreaper  and  A.  Wilson  (J.  Soc. 
Dyers,  1912,  28,  137 — 140). — In  continuation  of  previous  work  on 
this  subject  (Dreaper  and  Wilson,  J.  Soc.  Chem.  Ind.,  1909,  28, 
57  ;  1910,  29,  1432),  the  authors  have  investigated  the  effect  of  the 
addition  of  a  third  substance  on  the  amount  of  dye  taken  up  by  the 
fibre  during  dyeing,  and  on  the  behaviour  of  the  dyed  fibre  thus 
obtained  towards  alcohol  and  soap  solution,  the  dye  employed  through¬ 
out  the  investigation  being  methylene-blue. 

It  is  found  that  the  proportion  of  dye  required  in  the  dye-bath  to 
give  a  standard  shade  under  standard  conditions  is  not  appreciably 
affected  by  the  addition  of  sodium  carbonate;  acid,  however,  has  a 
marked  inhibiting  effect ;  the  amount  of  dye  required  to  give  the 
standard  shade  increases  from  about  1%  to  about  25%  as  the  concen¬ 
tration  of  the  sulphuric  acid  is  increased  until  the  strength  of  the 
solution  is  decinormal,  after  which  the  requisite  amount  of  dye 
decreases  on  further  addition  of  acid,  being  about  12%  in  normal 
sulphuric  acid.  Neutral  salts,  such  as  sodium  chloride  and  sodium 
sulphate,  also  exert  an  inhibiting  effect  when  added  to  the  dye-bath. 

Subsequent  treatment  of  the  dyed  fibre  with  a  1%  soap  solution  does 
not  remove  so  much  of  the  dye  as  treatment  with  alcohol  when  sodium 
carbonate  has  been  added  to  the  dye-bath,  but  if  acid  was  present  then 
the  soap  solution  removes  a  far  greater  proportion  of  the  dye  than 
the  alcohol.  W.  H.  G. 
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Catalysis  by  Cations.  I.  Bror  Holmberg  ( Zeitsch .  physikal. 
Chem.,  1912,  79,  147 — 167). — The  rate  of  reaction  between  sodium 
dibromosuccinate  (the  racemic  compound)  and  sodium  hydroxide  has 
been  investigated  in  dilute  solutions  at  25°.  Under  the  conditions  of 
the  experiments,  the  main  product  of  the  reaction  is  sodium  bromo- 
fumarate.  The  reaction  is  bimolecular,  but  the  velocity  coefficient  is 
the  greater  the  greater  the  initial  concentration,  and  it  is  shown  by 
systematic  variation  of  the  concentrations  of  salt  and  alkali  that  this 
effect  is  due  to  a  catalytic  effect  of  the  cation  on  the  rate  of  reaction. 
The  acceleration  is  proportional  to  the  cube-root  of  the  concentration 
of  the  cation.  Similar  experiments  have  been  made  with  potassium, 
calcium,  and  barium  salts,  with  results  closely  analogous  to  those 
obtained  with  sodium  salts.  The  order  of  the  catalytic  activity  of  the 
cations  is  as  follows  :  Ca'"  >  Ba‘‘ >Na‘ >K‘. 

The  temperature-coefficients  of  the  reactions  have  also  been  measured  ; 
the  results  are  not  satisfactorily  represented  by  the  Arrhenius  formula. 
The  catalytic  effect  of  mixtures  of  salts  has  also  been  measured.  With 
sodium  and  potassium  salts  the  effect  is  the  sum  of  the  separate  effects, 
but  sodium  with  calcium,  sodium  with  barium,  and  calcium  with 
barium  salts  have  in  each  case  smaller  values  than  the  sum  of  the 
separate  effects. 

Corresponding  experiments  have  been  made  with  the  sodium  and 
barium  salts  of  isodichlorosuccinic  acid,  with  analogous  results. 

G.  S. 

Law  of  Molecular  Attraction.  Richard  D.  Kleeman  (Phil. 
Mag.,  1912,  [vi],  23,  656). — The  conclusion,  arrived  at  by  Tyrer  (this 
vol.,  ii,  136),  that  the  attraction  between  two  molecules  is  independent 
of  the  temperature,  is  shown  to  be  involved  as  an  assumption  in  the 
reasoning  which  leads  up  to  the  conclusion.  H.  M.  D. 

Determination  of  the  Absolute  Value  of  the  Mass  of 
Molecules  of  Liquids  and  Particularly  of  the  Mercury  Molecule. 
Alfred  Henry  ( Gompt .  rend.,  1912,  154,  880.  Compare  Perrin, 
Abstr.,  1908,  ii,  927;  1911,  ii,  480,  594). — Assuming  the  absence  of 
friction  between  molecules,  and  that  the  energy  absorbed  by  a 
molecule  passing  from  the  interior  to  the  exterior  of  a  liquid,  measured 
by  its  internal  heat  of  vaporisation,  is  twice  the  energy  absorbed  by  a 
molecule  in  passing  from  the  interior  to  the  surface,  measured  by  the 
surface  energy  of  the  molecule,  the  author  calculates  d  and  p,  the 
diameter  and  weight  of  a  molecule  of  different  liquids.  For  mercury 
d  x  108  =  3'48  cms.,  p  x  1024  =  300  grams,  and  the  number  of  molecules 
in  a  gram-molecule  is  66'6  x  1022.  These  numbers  agree  with  those  of 
Perrin,  but  the  following  values  of  d  x  108  differ  considerably  from 
this  author’s  :  chloroform  2*2,  ether  24,  acetone  1*7,  water  1*0,  and 
carbon  disulphide  0  9  grams.  W.  O.  W. 

Affinity  and  Valency.  Jacob  Boeseken  (Rec.  trav.  chim.,  1912, 
31,  76 — 79). — A  theoretical  paper  in  which  the  author  puts  forward 
his  views  as  to  the  spacial  arrangement  of  atoms  in  molecules.  He 
explains  the  stereoisomerism  of  nitrogen  and  phosphorus  compounds  on 
an  electrical  basis.  W.  G, 
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The  Configuration  of  Ring  Systems.  II.  Annular  Tension. 

Jacob  Boeseken  ( Rec .  trav.  chim.,  1912,  31,  80 — 85.  Compare  previous 
abstract). — A  theoretical  paper  in  which  the  author  extends  his  theory 
to  explain  the  stability  of  ring  systems.  W.  G. 


The  Configuration  of  Ring  Systems.  III.  The  Velocity  of 
Hydration  of  Some  Cyclic  Acid  Anhydrides.  Jacob  Boeseken, 
A.  Schweizer,  and  G.  P.  van  der  Want  [Rec.  trav.  chim.,  1912,  31, 
86 — 100.  Compare  this  vol.,  ii,  243,  and  the  two  previous  abstracts). — 
Rivett  and  Sidgwick  (Trans.,  1910,  97,  132,  1677)  have  measured  the 
rate  of  hydration  of  a  series  of  anhydrides  all  containing  the  five-atom 
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They  found,  however,  anomalous  results  from  the  introduction  of  a 
methyl  group  into  maleic  and  succinic  anhydrides.  The  authors  have 
extended  this  work  to  other  such  anhydrides,  and  explain. their  results, 
and  also  those  of  Rivett  and  Sidgwick,  on  Boeseken’s  annular  tension 
hypothesis  (previous  abstract).  W.  G. 


New  Apparatus  for  Vacuum  Sublimation.  George  W.  Morey 
(J.  Amer.  Chem.  Soc.,  1912,  34,  550 — 552). — Apparatus  is  described 
for  the  sublimation  of  large  quantities  of  organic  substances.  It 
consists  of  a  large  bell-jar,  26  cm.  in  diameter,  ground  to  fit  closely  on 
to  a  glass  plate.  A  large,  shallow,  crystallising  dish,  of  such  a  size  as 
just  to  fit  inside  the  bell-jar,  stands  on  the  glass  plate,  and  on  it  is 
placed  a  glass  cylinder  105  cm.  in  diameter  and  20  cm.  high.  This 
cylinder  serves  as  a  support  for  the  electrical  heater,  which  is  of  the 
ordinary  type  with  an  iron  top  and  enamel  bottom.  The  top  of  the 
cylinder  is  ground  loosely  into  the  enamel  bottom  of  the  hot  plate. 
The  wires  conveying  the  current  are  led  in  through  rubber  stoppers 
which  fit  into  perforations  in  the  glass  plate  and  are  inserted  far 
enough  to  pass  into  holes  in  the  bottom  of  the  crystallising  dish,  thus 
holding  the  latter  in  position.  The  substance  to  be  sublimed  is  placed 
in  a  flat-bottomed  platinum  or  glass  dish  resting  directly  on  the  hot 
plate.  A  deep  crystallising  dish  with  a  hole  cut  through  the  bottom 
to  receive  the  flat-bottomed  dish  is  inverted  over  the  heater  in  order 
to  prevent  the  sublimate  coming  into  contact  with  the  hot  plate.  The 
bell-jar  is  connected  with  the  pump  through  a  perforation  in  the  glass 
plate.  The  whole  is  mounted  on  a  wooden  base. 

The  advantages  of  the  apparatus  are  its  convenient  form,  and  the 
fact  that  most  of  the  sublimate  falls  into  the  crystallising  dish  and 
does  not  come  into  contact  with  anything  but  glass  and  platinum. 
The  apparatus  can  be  readily  calibrated,  so  that  the  approximate 
temperature  can  be  determined  by  having  an  ammeter  in  the  circuit. 

E.  G. 


Barbet  Laboratory  Rectifying  Apparatus.  W.  Y.  Krshis- 
chanowsky  {J.  Russ.  Rhys.  Chem.  Roc.,  1912,  44,  384 — 395). — Two 
laboratory  spirit  rectifiers  on  the  Barbet  system  were  tested.  T.  H.  P. 
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Safety  Apparatus  for  Preventing  Undue  Evaporation  or 
Distillation,  also  for  Automatically  Shutting  oft  the  Gas 
Supply  at  a  Given  Time.  Erik  Squirm  (Zeitsch.  anal.  Chem., 
1912,  51,  300 — 302). — A  simplification  of  the  elaborate  forms  of 
apparatus  for  this  purpose  devised  by  Geyer  (ibid.,  1875,  14.  166)  and 
Suss  (ibid.,  1880,  19,  312).  L.  de  K. 

Simple  Constant  Level  Water-bath.  Pierre  Morel  (Chem. 
Zentr.,  1912,  i,  457 — 458;  from  Bull.  Sci.  Pharmacol.,  1912,  18, 
222 — 223). — A  syphon  and  water  reservoir  are  described,  by  means  of 
which  an  ordinary  water-bath  may  be  converted  into  a  constant  level 
bath  without  any  permanent  attachment,  only  glass  tubes  and  a  glass 
cylinder  being  used.  C.  H.  D. 

Water-bath  with  Constant  Level.  Erik  Schirm  (Chem.  Zeit., 
1912,  30,  348).— A  modified  Mariotte’s  bottle  is  employed. 

L.  de  K. 

A  New  Drying  Apparatus.  Carl  Woytaceck  (Chem.  Zeit., 
1912,  36,  316). — The  apparatus  consists  of  a  two-necked  Woulfe’s 
bottle,  into  each  neck  of  which  is  ground  a  glass  cylinder,  which  may 
be  filled  with  calcium  chloride,  soda  lime,  or  other  absorbing  agent. 
The  cylinder  through  which  the  gas  passes  into  the  bottle  is  prolonged 
into  a  tube  reaching  to  the  bottom  of  the  bottle.  Each  cylinder 
is  fitted  with  a  rubber  bung  through  which  passes  a  right  angled  tube 
containing  a  stopcock.  T.  S.  P. 

Improved  Extraction  Apparatus.  Thomas  B.  Ford  (J.  Amer. 
Chem.  Soc.,  1912,  34,  552 — 553). — Apparatus  is  described  which 
combines  the  advantages  of  the  Wiley  and  Soxhlet  extractors,  consists 
entirely  of  glass,  is  compact,  convenient,  free  from  stoppers,  seals  or 
ground  connexions,  and  consists  of  separate  parts  which  are  readily 
accessible  for  cleaning  or  repair. 

It  consists  of  a  straight  outer  tube  into  which  is  fitted  a  bulb-shaped 
condenser  bearing  a  small  glass  hook  on  its  lower  end.  The  extraction 
tube  for  holding  the  material  to  be  extracted  is  suspended  on  this  hook 
by  means  of  a  semi-circular  loop  of  wire,  and  is  provided  with  a  syphon 
for  intermittent  drainage.  The  solvent  is  boiled  in  the  outer  tube, 
and  the  condensed  liquid  falls  into  the  extraction  tube.  By  this 
means,  the  contents  of  the  extraction  tube  are  maintained  at  a 
temperature  only  slightly  below  the  b.  p.  of  the  solvent.  This  is 
usually  an  advantage,  but  it  renders  the  apparatus  unsuitable  for  use 
with  non-homogeneous  solvents,  such  as  light  petroleum,  since  the 
more  volatile  constituents  collect  and  boil  in  the  extraction  tube, 
whilst  the  syphon  is  superheated  by  the  vapours  of  the  higher  boiling 
components  and  thus  becomes  inoperative.  E.  G. 

Simple  Apparatus  for  Preparing1  Emulsions.  Emil  Hatschek 
(Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  79 — 80). — A  tall  graduated 
glass  cylinder  is  closed  by  a  rubber  cork  provided  with  two  holes ; 
through  one  passes  a  glass  tube  3 — 4  mm.  wide  and  reaching  within 
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2 — 3  mm.  of  the  bottom  of  the  cylinder,  and  in  the  other  is  inserted 
the  lower  end  of  a  wide  tube  provided  with  several  bulbs.  The  top  of 
the  narrow  tube  is  widened  into  a  small  funnel,  and  a  pipette  is 
suspended  in  such’ a  way  that  its  lower  opening  touches  the  inner  wall 
of  the  funnel.  The  water  and  emulsifying  substance  (soap,  etc.)  are 
placed  in  the  cylinder,  the  wide  tube  is  connected  with  a  filter  pump,  so 
regulated  that  a  rapid  stream  of  air  is  drawn  through  the  liquid,  and 
the  oil  to  be  emulsified  then  slowly  added  through  the  pipette. 

G.  S. 

Some  New  Forms  of  Projection  Apparatus.  Louis  M.  Dennis 
(J.  Amer.  Chern.  Soc.,  1912,  34,  418—421). — Some  small  forms  of 
lecture  apparatus  are  described  which  enable  experiments  to  be 
projected  on  to  a  screen  by  means  of  the  lantern,  and  thus  become 
clearly  visible  in  all  parts  of  the  room.  The  glass  tubes  employed 
have  the  sides  flattened  and  as  nearly  as  possible  parallel  to  one 
another.  Apparatus  has  been  devised  for  the  demonstration  of  (1)  the 
re-combination  of  the  gases  produced  by  the  electrolysis  of  water  and 
of  the  fact  that  there  is  no  residue  of  gas  except  when  hydrogen 
or  oxygen  is  present  in  excess  of  the  relative  amount  produced 
by  electrolysis  \  (2)  the  relative  volumes  of  hydrogen  and  oxygen,  or 
hydrogen  and  chlorine,  liberated  by  the  electrolysis  of  water  or 
hydrochloric  acid,  and  (3)  the  formation  of  nitric  oxide  by  the 
decomposition  of  sodium  nitrate  by  sulphuric  acid  in  presence  of 
mercury. 

A  method  has  been  devised  for  projecting  the  image,  by  means  of  a 
mirror,  on  to  a  screen  behind  the  lecturer.  An  ingenious  arrangement 
is  also  described  for  showing  to  a  class  Mayer’s  experiment  in  which 
small  magnetised  steel  needles,  thrust  through  disks  of  cork  and 
floated  on  water,  assume  in  the  magnetic  field  configurations  which 
vary  as  the  number  of  needles  is  changed. 

Diagrams  are  given  of  the  various  forms  of  apparatus  described. 

E.  G. 

Simple  Method  of  Illustrating  the  Relative  Conductivity 
of  Salts  and  Acids  in  Dilute  Solutions.  William  M.  Blanchard 
(J.  Amer.  Chem.  Soc.,  1912,  34,  490 — 491). — Apparatus  is  described 
for  lecture  demonstration  of  the  relative  conductivity  of  salts  in  dilute 
solutions.  An  ordinary  conductivity  cell  is  employed  with  electrodes 
consisting  of  movable  platinum  disks,  and  has  etched  on  the  exterior 
a  scale  from  0  to  50  mm.  Two  lamps,  one  of  8-candle  and  the  other  of 
16-candle  power,  are  fixed  one  at  each  end  of  a  block,  25  cm.  long, 
and  are  connected  by  wires.  The  lamps  are  connected  with  an  ordinary 
lighting  system,  and  the  solutions,  of  O’OlA-strength,  are  introduced 
into  the  cell.  One  electrode  is  fixed  at  the  zero  mark  and  the  other  is 
raised  nearly  to  the  top  of  the  cell.  The  cell  is  now  brought  into  the 
circuit  and  the  upper  electrode  lowered  until  the  filament  of  the 
smaller  lamp  is  faintly  but  distinctly  luminous.  The  distances 
between  the  electrodes  for  a  series  of  solutions  represent  the  relative 
conductivities.  Some  results  obtained  by  this  method  are  appended. 

E.  G. 
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Quantitative  Composition  of  the  Earth’s  Crust  in  Per¬ 
centage  Numbers  of  Atoms.  Alex.  E.  Fersmann  ( Bull ,  Acad. 
Sci.  St.  Petersbourg,  1912,  [vi],  367 — 372). — The  author  has  re¬ 
calculated  the  tables  given  by  Clarke  (Phil.  Soc.  Wash.,  1889  ;  Bull. 
Geol.  Survey ,  1891,  78,  34,  and  1897,  148,  13)  and  by  Vogt  (Zeits. 
prakt.  Geol.,  1898,  225,  314,  377,  413  ;  ibid.,  1899,  10,  274;  ibid., 
1906,  223)  so  as  to  show  the  percentage  numbers  of  atoms  of  different 
elements  in  the  earth’s  crust.  Some  of  the  figures  obtained,  which 
bring  out  more  clearly  the  preponderance  of  elements  of  low  atomic 
weights  and  the  small  proportions  of  those  of  high  atomic  weights,  are 
as  follows  :  O,  53-81  ;  H,  17-18  ;  Si,  15-85  ;  Al,  4-76  ;  Na,  1*80  ;  Mg, 
1-67;  K,  1-44,  etc.  T.  H.  P. 

Synthesis  of  Hydrogen  Peroxide.  Franz  Fischer  and  Max 
Wolf  (Ber.,  1912,45,  851 — 852). — Polemical,  a  reply  to  de  Hemptinne 
(this  vol. ,  ii,  247).  D.  F.  T. 

The  Solubility  of  Ozone  in  Water.  Ed.  Moufang  ( Woch . 
Brauerei,  1911,  28,  434 — 436). — The  tabulated  results,  with  descrip¬ 
tion  of  experiments  for  determining  the  solubility  of  ozone  in  water. 
The  author  draws  the  conclusion  that  the  solubility  is  essentially  a 
function  of  temperature,  pressure,  and  the  chemical  nature  of  the 
water.  One  litre  of  water  dissolves  about  10  mg.  of  ozone  at  2°,  but 
only  about  1"5  mg.  at  28°.  The  effect  of  acids,  alkalis,  and  neutral 
salts  at  different  temperatures  is  also  discussed,  and  the  results 
tabulated  in  the  original.  F.  M.  G.  M. 

Formation  of  Dithionic  Acid  in  the  Action  of  Alkali 
Sulphites  on  Copper  Salts.  Henri  Baubigny  ( Compt .  rend.,  1912, 
154,  701 — 703.  Compare  this  vol.,  ii,  357). — Aqueous  solutions  of 
copper  sulphate  (4  grams)  and  sodium  sulphite  (13  grams)  were  mixed 
in  a  sealed  tube  at  the  ordinary  temperature.  After  some  hours, 
colourless  crystals  separated,  having  the  composition 
Cu2S03,Na2S03,12H20, 

and  the  solution  contained  57'9%  of  the  amount  of  dithionate  required 
by  the  equation  : 

2CuS04  +  4Na2S03  =  2Na2S04  +  Cu2S03,Na2S03  +  Na2S206. 

The  double  sulphite  is  unstable,  and  undergoes  oxidation  with  loss  of 
water  on  exposure  to  air ;  it  is  the  precursor  of  the  red  substance 
formed  when  the  two  salts  are  mixed  in  hot  solution.  W.  O.  W. 

Chemically  Active  Modification  of  Nitrogen  Produced  by 
the  Electric  Discharge.  III.  (Hon.)  Kobert  J.  Strutt  ( Proc . 
Roy.  Soc.,  1912,  A,  86,  262 — 269.  Compare  Abstr.,  1911,  ii,  482, 
678;  this  vol.,  ii,  153). — The  glow,  which  accompanies  the  conversion 
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of  the  chemically  active  modification  into  ordinary  nitrogen,  is  intensi¬ 
fied  if  the  active  nitrogen  is  strongly  cooled.  The  transformation 
affords,  therefore,  an  example  of  a  chemical  change  which  is  accelerated 
by  a  fall  of  temperature.  Compression  of  the  glowing  gas  also  leads 
to  an  increase  in  the  intensity  of  the  glow,  and  this  indicates  that 
the  decomposition  of  the  active  nitrogen  is  a  reaction  in  which  two  or 
more  molecules  are  involved. 

If  the  temperature  of  the  active  nitrogen  is  raised  to  100°,  the  glow 
diminishes  in  intensity,  but  this  is  not  accompanied  by  any  diminution 
in  the  rate  of  decomposition  of  the  gas.  It  thus  appears  that  the 
conversion  of  active  into  ordinary  nitrogen  may  take  place  in  two 
distinct  ways.  One  of  these  is  a  volume  change,  accompanied  by  the 
glow  effect,  the  other  a  glowless  transformation  in  which  the  surface 
of  the  walls  of  the  containing  vessel  plays  a  part.  H.  M.  D. 

The  Absorption  of  Ammonia,  Alone  or  with  Hydrogen 
Sulphide,  by  Sulphurous  Acid,  with  Formation  of  Ammonium 
Sulphate  and  Free  Sulphur.  Walther  Feld  ( Zeitsch .  angew. 
Chem.,  1912,  25,  705 — 711). — If  gas  from  a  coal-retort  or  coke-oven, 
containing  ammonia  and  hydrogen  sulphide,  is  passed  into  a  solution 
of  ferrous  thiosulphate,  ferrous  sulphide  is  precipitated:  FeS2Og  + 
2NH3  +  H2S  =  FeS  +  (NH4)2S203.  The  ferrous  sulphide  is  again  con¬ 
verted  into  thiosulphate  by  dissolving  in  sulphurous  acid:  2FeS  + 
3S02  =  2FeS203  +  S.  The  further  reactions  which  take  place  are  : 
FeSoOo  +  (NH4LS203  +  3S02  =  FeS,Ofi  +  (NH.),S.06=  (when  heated) 
FeS04  +  (NH4VS0,  +  2SO,  +  3S;  FeS04  +  2NH,  +  H2S  -  FeS  + 
(NH4)2S04.  The  sulphur  dioxide  required  is  obtained  by  burning  the 
sulphur  and  hydrogen  sulphide  produced. 

If,  as  is  usual  in  coal  gas,  the  ammonia  is  considerably  in  excess  of 
the  hydrogen  sulphide,  a  solution  of  ammonium  polythionates  may  be 
used  as  absorbing  reagent.  Hydrogen  sulphide  is  absorbed  according 
to  the  equation:  (NH4)2S406  +  3H2S  =  (NH4)2S203  +  5S  +  3H20.  The 
tetrathionate  is  also  converted  into  sulphate  on  heating  :  (NH4)2S4O0  = 
(]S,H4)2S04  +  S02  +  2S,  and  ammonia  is  then  absorbed:  S02  +  S  + 
2NHg  +  H20  =  (NH4)2S203.  Sulphur  dioxide,  obtained  by  burning  the 
separated  sulphur,  again  converts  the  thiosulphate  into  tri-  and 
tetra-thionate,  2(NH4)2S203  +  3S02  =  (NH4)2S4O0  +  (NH4)2S306,  and  so 
ultimately  into  sulphate.  The  sum  of  the  reactions  involved  is 
4NH3  +  2H20  +  3S02  =  2(NH4)2S04  +  S.  C.  H.  D. 

Reduction  of  Hydronitric  Acid  [Azoimide].  I.  Structure 
of  Hydronitric  Acid.  John  W.  Turrentine  (J.  Amer.  Chem.  Soc., 
1912,  34,  385 — 387). — The  reactions  of  azoimide  are  shown  to  be 
analogous  to  those  of  nitric  acid,  and  the  structure  of  azoimide  is 
therefore  represented  by  the  formula  H’NINrN,  that  of  nitric  acid 

being  H'ON^q  ;  in  one  case,  a  quinque valent  nitrogen  atom,  the 

nucleus  of  the  molecule,  is  united  to  nitrogen,  and  in  the  other  case 
to  oxygen.  This  formula  for  azoimide  has  already  been  arrived  at 
by  Thiele  (Abstr.,  1911,  i,  845)  from  organic  considerations.  E.  G. 
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Electrochemistry  of  Hydronitric  Acid  [Azoimide]  and  its 
Salts.  II.  Reduction  of  Hydronitric  Acid  by  Cuprous 
Oxide.  John  W.  Turkentine  and  Raymond  L.  Moore  (J.  Amer.  Chem. 
Soc.,  1912,  34,  375 — 382). — In  an  earlier  paper  (Abstr.,  1911,  ii,  693) 
it  was  shown  that  the  corrosion  efficiencies  of  magnesium,  aluminium, 
and  zinc  exceeded  100%  when  the  metals  were  used  as  anodes  in  a  2% 
solution  of  sodium  azoimide,  and  in  some  cases  approached  200%. 
These  results  were  explained  on  the  assumption  that  the  metals 
dissolve  electrochemically  at  a  valency  lower  than  that  usually  assigned 
to  them.  In  all  these  experiments,  nitrogen  was  evolved  at  the  anode, 
thus  apparently  increasing  the  electrochemical  efficiency  and  indicating 
that  the  azoimide  ion  was  being  reduced  by  the  magnesious,  aluminous, 
or  zincous  azoimide. 

Experiments  have  now  been  made  in  order  to  determine  whether 
cuprous  oxide  would  react  with  azoimide  in  a  similar  manner.  When 
2%  azoimide  solution  is  added  to  yellow  cuprous  oxide,  the  latter  is 
rapidly  changed  to  a  flocculent  substance  of  darker  colour.  This 
substance  is  an  unstable  nitrogenous  compound  (probably  cuprous 
azoimide),  which  in  contact  with  excess  of  azoimide  undergoes  gradual 
transformation  into  cupric  azoimide.  In  this  reaction  the  azoimide 
suffers  reduction  with  formation  of  ammonia  and  nitrogen.  The 
following  equation  represents  this  change  qualitatively  : 

Cu20  +  5N3H  =  2CuN6  +  H20  +  NH3  +  N2. 

The  transformation  takes  place  more  readily  in  presence  of  sulphuric 
acid,  and  this  is  probably  due  to  the  protective  coating  of  cupric 
azoimide  being  constantly  removed  by  solution  in  the  acid.  The 
oxidation  of  cuprous  azoimide  by  azoimide  is  greatly  accelerated  by 
light.  E.  G. 

Action  of  Hydronitric  Acid  [Azoimide]  on  Cuprous 
Chloride  and  Metallic  Copper.  John  W.  Turrentine  and 
Raymond  L.  Moore  ( J .  Amer.  Chem.  Soc.,  1912,  34,  382 — 384). — 
When  cuprous  chloride  is  treated  with  a  dilute  solution  of  azoimide, 
it  loses  its  white,  crystalline  form  and  becomes  bulky,  yellow,  and 
flocculent.  On  addition  of  hydrochloric  acid,  the  substance  resumes 
its  original  crystalline  form.  If  cuprous  chloride  is  treated 
repeatedly  with  fresh  portions  of  the  azoimide  solution,  a  substance  is 
produced  which  resembles  that  obtained  by  the  interaction  of  cuprous 
oxide  and  azoimide  (preceding  abstract).  This  compound  is  free  from 
chlorine,  and  appears  to  be  cuprous  azoimide. 

When  2%  solution  of  azoimide  is  added  to  finely-divided  copper, 
nitrogen  is  slowly  evolved,  ammonia  is  produced,  and  the  metal  is 
gradually  changed  into  cupric  azoimide.  The  reaction  is  represented 
by  the  equation  :  Cu  +  4NSH  =  CuN6  +  NH4N8  +  N2.  E.  G. 

Reactions  in  Silicic  Acid  Gel.  Emil  Hatschek  ( Zeitsch .  Chem. 
Ind.  Kolloide,  1912,  10,  77). — The  reactions  were  carried  out  as 
follows.  To  a  15%  solution  of  sodium  silicate  acid  was  added  in 
slight  excess,  and  after  the  silicic  acid  had  completely  solidified,  an 
aqueous  solution  of  a  salt  hypertonic  to  that  of  the  sodium  salt  in 
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the  gel  was  poured  over  the  latter  and  the  reaction  allowed  to 
proceed.  The  acid  and  the  positive  ion  of  the  salt  were  so  chosen 
that  a  salt  formed  by  double  decomposition  separated  in  the  solid 
form  in  the  gel.  In  this  way  lead  chloride,  copper,  calcium,  and 
strontium  phosphates  and  calcium  sulphate  were  obtained  in  crystalline 
form,  the  tendency  to  the  formation  of  large  crystals  and  crystal 
aggregates  being  greater  in  the  inorganic  gel  than  in  the  organic  gels 
previously  examined.  G.  S. 

Occurrence  of  Argon  in  Commercial  Oxygen  Made  from 
Liquid  Air.  George  W.  Morey  (7.  Airier.  Chem.  Soc.,  1912,  34, 
491). — The  composition  of  a  sample  of  liquid  oxygen  prepared  from 
liquid  air  has  been  found  to  be  :  O,  96*9% ;  A,  2*8%  ;  N,  0*3%.  This 
confirms  Claude’s  observation  (Abstr.,  1910,  ii,  1061)  that  the  com¬ 
pressed  oxygen  of  commerce  obtained  from  liquid  air  contains  about 
3%  of  argon.  E.  G. 

Solubility  of  Silver  Chloride  and  Bromide  in  Sodium 
Sulphite  Solutions.  Robert  Luther  and  A.  Leubner  ( Zeitsch . 
anorg.  Chem.,  1912,  74,  389 — 394). — The  silver  halide,  precipitated 
from  boiling  solution  and  well  washed,  is  digested  for  an  hour  with  the 
sulphite  solution  at  25°.  The  clear  solution  is  titrated  with  iodine 
solution,  and  the  silver  is  estimated  by  reducing  with  hot  alkaline 
quinol,  washing  the  precipitated  silver,  dissolving  it  in  acid  ferric 
ammonium  sulphate,  and  titrating  the  ferrous  salt  formed  with 
permanganate. 

Complex  ions  are  thus  formed  :  Ag'  +  2S03"  =  Ag(S03)2"\  The 
constant  [Ag(S08)2"']/[Ag*]  [SOs'']2  has  the  value  2-5  x  108  at  25°. 
The  solubility  of  the  silver  halides  is  thus  proportional  to  the  con¬ 
centration  of  the  sulphite,  as  found  by  Valenta  (Abstr.,  1894,  ii, 
418).  C.  H.  D. 

The  Constitution  of  Photohalides.  III.  Willem  Reinders 
{Chem.  Weekblad,  1912,  9,  247).  Adrian  P.  H.  Trivelli  (ibid., 
248 — 257). — A  continuation  of  this  controversy  (compare  Reinders, 
Abstr.,  1910,  ii,  1062  ;  191 1,  ii,  39,  490 ;  Trivelli,  Abstr.,  191 1,  ii,  281  ; 
this  vol .,  ii,  158).  A.  J.  W. 

The  Constitution  of  Portland  Cement  Clinker.  II.  Ernst 
Janecke  [with  K.  H.  Schumann  ( Zeitsch .  anorg.  Chem.,  1912,  74,  428). 
— The  crystals  of  the  compound  8Ca0,2Si02,Al203  (this  vol.,  ii,  159) 
have  been  examined  in  thin  sections,  and  are  found  to  be  either 
rhombic  or  monoclinic,  with  refractive  index  >L54.  It  is  easily 
detected  in  ordinary  Portland  cement  clinker,  of  which  it  forms 
the  principal  constituent  C.  H.  D. 

The  Purity  of  Commercial  Metals.  Franz  Mylius  (Zeitsch. 
anorg .  Chem.,  1912,  74,  407 — 427). — An  examination  has  been  made  of 
the  principal  metals  supplied  by  Kahlbaum,  in  order  to  determine  the 
total  proportion  of  impurities  in  each.  In  the  estimation  of  such  small 
quantities  of  impurities,  the  removal  of  the  principal  metal  is  of  chief 
importance,  and  it  is  necessary  to  avoid  the  formation  of  amorphous 
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precipitates.  This  involves  the  use  of  crystallisation  processes, 
wherever  possible.  The  following  methods  are  recommended. 

Zinc  is  dissolved  in  a  mixture  of  nitric  and  sulphuric  acids  and 
saturated  with  ammonia,  and  a  solution  of  hydrogen  sulphide  is  then 
added  until  a  further  addition  produces  a  white  precipitate.  The 
filtrate  is  evaporated  just  to  dryness  and  dissolved  in  sulphuric  acid, 
and  the  zinc  is  then  separated  by  fractional  crystallisation  of  the 
ammonium  zinc  sulphate.  Antimony  and  arsenic  are  estimated  in  the 
mother  liquor,  whilst  lead,  cadmium,  and  copper  are  contained  in  the 
first  sulphide  precipitate.  The  zinc  examined  contains  only  0*008%  of 
impurities, 

Cadmium  is  best  separated  as  nitrate,  Cd(N03)2,4H20,  as  this  salt  is 
not  isomorphous  with  other  nitrates,  and  97%  of  the  metal  may  be 
removed  by  crystallisation  from  a  solution  containing  free  nitric  acid. 
The  mother  liquor  is  then  converted  into  sulphate,  the  lead  extracted 
with  ammonium  acetate,  and  ammonia  added  to  precipitate  iron,  the 
copper  being  estimated  colorimetrically  in  the  filtrate,  cadmium  and 
zinc  precipitated  with  hydrogen  sulphide,  and  other  sulphides  thrown 
down  after  acidifying.  The  cadmium  examined  does  not  contain  more 
than  0*006%  of  impurities. 

Tin  is  best  separated  by  crystallising  the  double  salt,  (NH4)2SnCl6, 
from  a  solution  containing  an  excess  of  ammonium  chloride.  The 
final  mother  liquor,  containing  only  1 — 2%  of  the  tin,  is  precipitated 
with  hydrogen  sulphide.  The  eleetrolytically  purified  tin  contains 
about  0  006%  of  impurities,  and  lead  only  0*002%,  in  addition  to  a 
minute  quantity  of  oxide. 

The  following  metals  are  commercially  obtainable  with  less  than 
0*01%  of  impurities  :  gold,  silver,  platinum,  mercury,  copper,  tin,  lead, 
cadmium,  and  zinc.  It  is  pointed  out,  however,  that  even  this 
quantity  is  not  negligible  in  many  physical  determinations,  although 
it  is  practically  without  influence  on  the  melting  point.  C.  H.  D. 


Ammonia  System  of  Acids,  Bases,  and  Salts.  Edward  C. 
Franklin  (Amer.  Ghem.  J.,  1912,  47,  285 — 317.  Compare  Franklin 
and  Kraus,  Abstr.,  1899,  ii,  284  ;  1900,  ii,  382;  Franklin  and 
Stafford,  1902,  i,  748;  Franklin,  1905,  ii,  581). — Franklin  and  Kraus 
pointed  out  the  analogies  between  liquid  ammonia  and  water  as 
electrolytic  solvents,  and  showed  that  metathetic  reactions  take  place 
in  the  former  solvent  as  in  the  latter.  Franklin  subsequently  formu¬ 
lated  a  system  of  acids,  bases,  and  salts  on  the  basis  of  ammonia  as 
the  typical  substance,  and  in  a  manner  analogous  to  the  formulation 
of  the  ordinary  system  of  oxygen  acids,  bases,  and  salts  as  derivatives 
of  water.  In  the  present  paper,  the  system  is  further  developed,  and 
the  relationships  previously  indicated  are  shown  to  be  fully  justified. 

j Potassium  ammonio-cadmiale,  Cd(NHK)2,2NH3,  obtained  by  adding 
potassamide  to  cadmium  iodide  or  nitrate  in  liquid  ammonia,  corre¬ 
sponds  with  the  potassium  ammonio-zincate  described  by  Fitzgerald 
(Abstr.  1907,  ii,  546). 

When  cuprous  nitride  is  treated  with  a  solution  of  potassamide 
in  liquid  ammonia,  potassium  ammonio-cuprite,  CuNK,2^NHs,  is 
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produced  in  the  form  of  colourless  crystals,  which  readily  lose  1|  mols. 
of  ammonia,  the  remaining  mol.  being  retained  up  to  200°. 

By  the  action  of  potassamide  on  black  thallium  nitride  in  liquid 
ammonia,  potassium  ammonio-thallate,  T1NK2,4NH3,  is  obtained, 
which  loses  2  mols.  of  ammonia  when  warmed  to  the  ordinary 
temperature,  and  if  heated  at  100°  is  converted  into  T1NK2,1^NH3. 

It  is  suggested  that  the  various  mercury  ammonia  compounds 
described  in  the  literature  should  not  be  regarded  as  ammonium  salts 
in  which  the  hydrogen  is  replaced  by  mercury,  but  either  as  normal 
mercuric  salts  with  ammonia  of  crystallisation  or  as  basic  products 
resulting  from  the  ammonolysis,  or  combined  ammonolysis  and 
hydrolysis,  of  the  normal  mercuric  salts.  E.  G. 

Influence  of  Non-electrolytes  on  the  Solubility  of  Lead 
Chloride.  Giuseppe  Kernot  and  Umberto  Pomilio  (Rend.  Accad. 
Set.  Fi8.  Mat.  Napoli,  1911,  [iii],  17,  353 — 358). — The  authors  have 
investigated  the  influence  of  the  presence  of  mannitol  and  of  ethyl 
alcohol  on  the  solubility  of  lead  chloride.  Mannitol  increases  the 
solubility  of  the  salt,  whilst  ethyl  alcohol  diminishes  it.  In  both  cases 
irregularities  are  observed,  probably  owing  to  secondary  actions,  and 
the  formula  of  Rothmund  (Abstr.,  1909,  ii,  980)  does  not  agree  with 
the  results  obtained.  R.  V.  S. 

Lead  Silicates.  II.  Optical  and  Thermal  Analysis  of  the 
System  PbO-Si02.  Hermon  C.  Cooper,  Edward  H.  Kraus,  and 
A.  A.  Klein  (Amer.  Chem.  J.,  1912,  47,  273 — 285). — Cooper,  Shaw, 
and  Loomis  (Abstr.,  1909,  ii,  1009)  prepared  various  lead  silicate 
mixtures  by  fusing  lead  oxide  and  finely  powdered  quartz,  and  from  a 
study  of  the  heating  curves  and  m.  p.  curve  proved  the  existence  of 
two  definite  compounds,  2Pb0,Si02  and  PbO,Si02.  This  result  has 
been  confirmed  by  the  work  of  Hilpert  and  Weiller  (Abstr.,  1909,  ii, 
890)  and  Hilpert  and  Nacken  (Abstr,,  1910,  ii,  955),  which  also  indi¬ 
cates  the  probable  existence  of  the  compounds  3Pb0,2Si02  and 
3Pb0,Si02. 

A  further  thermal  study  of  the  system  PbO-Si02  and  an  optical 
investigation  of  the  products  of  fusion  and  also  of  the  minerals  belong¬ 
ing  to  the  system,  have  established  the  existence  of  the  compounds 
PbO,Si02,  2Pb0,Si02,  and  3Pb0,2Si02.  The  properties  of  the  first  two 
compounds  correspond  with  those  of  alamosite  and  barysiliie  respec¬ 
tively.  The  existence  of  the  compound  3Pb0,Si02  is  rendered 
probable  by  its  sharp  m.  p.  and  peculiar  optical  character  under  the 
microscope.  A  specimen  of  lead  silicate  found  under  the  hearth  of  a 
dismantled  lead  furnace  appeared  to  be  a  complex  and  variable  solid 
solution  of  somewhat  variable  and  ill-defined  crystallographic 
properties.  E.  G. 

Dissolution  of  Copper  in  Water.  J.  Pionchon  (Compt.  rend. 
1912,  154,  865 — 867.  Compare  ibid,  1911,  153,  47). — If  two  copper 
plates  in  circuit  with  a  sensitive  galvanometer  are  immersed  in  water 
so  as  to  form  a  pile,  the  electromotive  force,  if  perceptible,  is  very 
small  and  rapidly  becomes  constant.  On  tapping  one  of  the  plates,  the 
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galvanometer  shows  a  marked  deflexion  every  time  the  process  is 
repeated,  bat  the  pile  becomes  less  sensitive,  and  finally  no  deflexion  is 
produced  on  tapping.  The  sensitiveness  to  shock  is  restored,  however, 
by  changing  the  water.  This  experiment  suggests  that  the  tapped 
plate  loses  copper  ions  more  rapidly  than  the  other,  and  that  copper 
must  pass  into  solution.  Chemical  tests  give  no  indication  of  this,  but 
the  presence  of  copper  is  shown  by  the  fact  that  after  shaking  with 
iron  filings,  the  water  regains  its  activity. 

This  method  may  be  employed  to  ascertain  whether  water  has  been 
in  contact  with  copper.  W.  O.  W. 

Some  Basic  Copper  Compounds.  Walter  F.  A.  Ermen  ( J . 
Soc.  ('hem.  Ind.,  1912,  31,  312—314.  Compare  Pickering,  Trans., 
1907,  91,  1981). — Using  A/lO-solutions  of  the  reagents,  it  is  found 
that  no  matter  whether  sodium  hydroxide  is  added  to  copper  sulphate 
until  all  the  copper  is  precipitated,  or  copper  sulphate  is  added  to 
sodium  hydroxide  until  copper  just  begins  to  appear  in  the  solution, 
the  reacting  quantities  are  always  the  same,  namely,  two  molecules  of 
copper  sulphate  and  three  of  sodium  hydroxide,  the  precipitate  formed 
being  the  blue  basic  sulphate,  CuS04,3Cu(0H)2.  The  same  result  is 
obtained  when  the  copper  sulphate  solution  is  kept  boiling  during  the 
addition  of  the  sodium  hydroxide ;  if,  however,  copper  sulphate 
solution  is  run  into  a  boiling  solution  of  sodium  hydroxide,  the  black 
hydrated  oxide  is  first  formed,  and  this  is  not  completely  trans¬ 
formed  into  the  blue  basic  sulphate,  even  on  prolonged  boiling. 
Indications  of  the  existence  of  a  green  basic  salt  containing  3 ‘5  atoms 
of  copper  to  one  S04-group  have  also  been  obtained. 

When  cold  dilute  solutions  of  copper  sulphate  and  sodium  carbonate 
are  mixed  until  all  the  copper  has  been  precipitated,  or  just  ceases  to 
be  precipitated,  one  molecule  of  each  reagent  has  reacted,  but  the 
carbonate  initially  formed  breaks  down  at  once  and  gives  the  blue 
basic  carbonate,  CuC03,Cu(0H)2,H20.  This  loses  water  and  turns 
green  on  standing,  forming  malachite,  CuC03,Cu(0H)2 ;  treatment 
with  sodium  hydroxide  removes  all  the  carbonate.  The  addition  of 
copper  sulphate  to  boiling  sodium  carbonate  solution  gives  black 
copper  oxide,  which  is  not  further  acted  on  by  copper  sulphate. 
When,  however,  sodium  carbonate  is  run  into  boiling  copper  sulphate 
solution,  not  carbonate,  but  the  blue  basic  sulphate, 

CuS04,3Cu(0H)2, 

is  precipitated.  The  reactions  are  similar  when  sodium  carbonate  is 
replaced  by  sodium  hydrogen  carbooate. 

When  copper  sulphate  solution  is  added  to  a  solution  of  ammonium 
hydroxide  until  a  permanent  precipitate  is  produced,  one  molecule  of 
copper  sulphate  has  reacted  with  four  molecules  of  ammonia.  The 
further  addition  of  copper  sulphate  until  the  solution  becomes  colour¬ 
less  gives  rise  to  the  basic  sulphate,  CuS04,2Cu(0H)2.  The  reaction  is 
the  same  whether  the  copper  sulphate  is  run  into  the  ammonium 
hydroxide  solution,  or  vice  versa,  and  whether  the  copper  sulphate  is 
hot  or  cold  in  the  latter  case. 

The  compound  CuS04,4NH3,H20  is  precipitated  by  the  saturation 
of  a  copper  sulphate  solution  with  ammonia.  It  may  also  be  obtained 
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by  triturating  crystallised  copper  sulphate  with,  or  by  adding  anhydrous 
copper  sulphate  to,  strong  ammonia  solution.  It  is  also  formed 
when  CuS04,5NH3  is  exposed  to  moist  air.  T.  S.  P. 

The  Action  of  the  “  Luminator  ”  Apparatus  for  Treating 
Hard  Water.  S.  Sugden  ( Chem .  News,  1912,  105,  161). — Hard 
water  is  allowed  to  flow  over  a  polished  aluminium  plate,  and  although 
chemical  action  cannot  be  detected,  the  water  deposits  a  soft  mud  in 
place  of  a  hard  scale  when  subsequently  boiled.  It  is  found  that  if 
polished  aluminium  foil  is  placed  in  a  saturated  solution  of  calcium 
sulphate,  the  crystals  obtained  on  boiling  down  the  solution  contain 
less  water  than  usual,  and  have  the  composition  3CaS04,2H20. 

C.  H.  D. 

Influence  of  Painting  on  the  Rusting  of  Iron.  Kurt  Arndt 
( Zeitsch .  Eltldrochem.,  1912,  18,  233 — 234). — In  connexion  with  the 
recent  paper  of  Liebreich  and  Spitzer  on  this  subject  (compare  this 
vol.,  ii,  259),  the  author  shows  from  the  literature  that  it  has  been  by 
no  means  neglected,  as  these  observers  state.  It  is  suggested  that  the 
coating  may  have  got  slightly  loosened  from  the  polished  iron  plates 
used  by  Liebreich  and  Spitzer,  thus  allowing  the  entry  of  air  and 
moisture,  and  the  employment  of  rough  surfaces  in  the  experiments  is 
recommended.  G.  S. 

Solubility  of  Wrought  Tungsten  and  Molybdenum.  W.  E. 
Ruder  (J.  Amer.  Chem.  Soc.,  1912,  34,  387 — 389). — An  account  is 
given  of  the  action  of  various  acids  and  other  reagents  on  wrought 
tungsten  and  molybdenum.  Both  metals  are  found  to  be  somewhat 
resistant  to  acids,  owing  to  the  formation  of  a  coating  of  oxide. 
Tungsten  is  most  rapidly  attacked  by  fuming  sulphuric  acid,  but,  even 
in  this  case,  only  1'2%  was  dissolved  in  eight  hours.  Molybdenum  is 
more  easily  dissolved  than  tungsten,  but  it  is  fairly  resistant  to  con¬ 
centrated  hydrochloric  acid  at  temperatures  below  125°  and  is  not 
affected  by  hydrofluoric  acid.  The  metals  are  not  attacked  by 
solutions  of  potassium  hydroxide,  but  are  gradually  dissolved  by  the 
fused  alkalis.  E.  G. 

The  Constitution  of  the  Metatungstates.  Hippolyte  Copaux 
{Zeitsch.  anorg.  Chem.,  1912,  74,  351 — 364). — A  further  reply  to 
Rosenheim’s  views  (Abstr.,  1911,  ii,  612)  of  the  constitution 
of  the  metatungstates  (compare  Abstr.,  1911,  ii,  402).  A  new 
estimation  of  the  water  in  barium  metatungstate  gives  figures  varying 
between  55  and  56H20,  which  is  higher  than  that  assumed  by 
Rosenheim.  Determinations  of  the  heat  of  neutralisation  and  titration 
experiments  confirm  the  octabasic  character  of  silicotungstic  acid  and 
the  hexabasic  character  of  metatungstic  acid,  but  give  abnormal 
results  with  phosphotungstic  acid. 

Attempts  to  prepare  mercurous  metatungstate  and  mercurous 
phosphoiungstate  were  unsuccessful,  mixtures  of  variable  composition 
being  obtained.  Determinations  of  the  electrical  conductivity  and 
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cryoscopic  behaviour  of  the  complex  tungstates  are  also  considered 
to  favour  the  author’s  views.  C.  H.  D. 

Explosibiliy  of  Uranium  Nitrate.  W.  N.  Iwanoff  ( Chem .  Zeit ., 
1912,  30,  297.  Compare  Jost,  this  vol.,  ii,  224). — Some  crystals 
of  pure  uranium  nitrate,  which  were  not  quite  dry,  had  been  preserved 
by  the  author  in  a  tightly  stoppered  bottle  for  three  years  in  a  dark 
cupboard.  Neither  the  appearance  of  the  crystals  nor  the  analysis 
pointed  to  any  change  in  composition,  but  on  being  weighed  out 
slight  detonations  occurred ;  these  detonations  were  very  marked  on 
shaking  the  crystals  in  a  flask  containing  water.  In  the  dark,  the 
explosion  of  each  crystal  was  seen  to  be  accompanied  by  a  bright 
light.  There  was  no  spinthariscope  effect,  using  barium  platino- 
cyanide  on  the  screen ;  light  was  produced,  however,  when  a  crystal  of 
the  salt  fell  on  the  screen.  Freshly  prepared  crystals  of  uranium  nitrate 
were  not  so  active,  and  water  produced  no  explosion.  Both  the  old 
and  fresh  crystals  showed  the  same  triboluminescence.  T.  S.  P. 

Some  New  Double  Uranium  Nitrates.  Andre  Lancien  {Chem. 
Zentr .,  1912,  i,  208 — 209;  from  Bull.  Sci.  Pharmacol.,  1912,  18, 
213 — 216). — Cadmium  uranyl  nitrate,  UO2(NO3)2,Cd(NO3)2,30H2O, 
forms  yellow  needles,  and  loses  10H2O  in  a  vacuum  over  sulphuric 
acid.  Nickel  uranyl  nitrate ,  3UO2(NO8)2.10Ni(NO3)2,  forms  greenish- 
yellow  needles.  Rhodium  uranyl  nitrate,  2UO2(NO3)2,Rh2(NO3)6.10H2O, 
forms  orange  leaflets,  and  loses  5H20  in  a  vacuum.  C.  H.  D. 

Reducing  Power  of  Stannous  Chloride  in  the  Fused 
State.  Carlo  Sandonnini  and  P.  C.  Aureggi  (Gazzetta,  1912,  42,  i, 
227 — 233). — Fused  stannous  chloride  reacts  energetically  with  various 
metallic  salts.  The  experiments  here  recorded  were  carried  out  with 
anhydrous  materials  in  an  atmosphere  of  dry  nitrogen.  In  the  case  of 
barium  sulphate,  stannic  chloride  is  evolved,  and  in  the  residue 
stannous  chloride,  stannic  oxide,  and  stannous  sulphide  were  recognised 
in  addition  to  barium  salts  soluble  in  water.  The  reactions  which 
probably  occur  are  represented  by  the  equations  :  2BaS04  +  2SnCl2  = 
SnCl4  +  Sn02  +  2BaSOs  ;  4BaSOs  =  3BaS04  +  BaS ;  BaS  +  SnCl2  = 
BaCl2  +  SnS.  It  is  possible  that  the  reaction  indicated  by  the  equation  : 
2BaS03  +  6SnCl2  =  3SnCl4  +  3Sn02  +  2BaS  also  takes  place. 

With  silver  sulphate,  stannic  chloride  is  evolved,  together  with 
sulphur  dioxide.  The  aqueous  solution  of  the  residue  contains  only 
a  little  stannous  chloride,  whilst  the  insoluble  portion  contains  stannic 
oxide,  silver  and  silver  sulphide.  The  probable  reactions  are  repre¬ 
sented  by  the  equations  :  2Ag2S04  +  2SnCl2  =  SnCl4  +  Sn02  +  2  Ag2S03  ; 
2  Ag2SOs  =  Ag2S04  +  2  Ag  +  S02 ;  2  Ag2S03  +  6SnCl2  =  3SnCl4  +  3Sn02  + 
2Ag2S. 

In  the  case  of  copper  sulphate,  sulphur  dioxide  is  also  evolved,  and 
in  the  solid  residue  stannic  oxide  and  cuprous  sulphide  can  be 
detected.  It  is  probable  that  the  first  phase  of  the  reaction  proceeds 
according  to  the  equation  :  2CuS04  +  2SnCl2  =  SnCl4  +  Sn02  +  2CuS03  ; 
the  sulphite  (which  is  not  known  in  the  pure  state)  then  decomposes 
into  copper  oxide,  sulphur  dioxide,  and  sulphur,  and  in  part  regenerates 
the  sulphate. 
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The  reduction  of  cadmium  sulphate  is  similar  to  that  of  copper 
sulphate. 

The  reaction  of  stannous  chloride  with  barium  sulphate  may  be 
employed  for  the  purposes  of  qualitative  analysis.  It  is  only  necessary 
to  heat  a  mixture  of  barium  sulphate  and  stannous  chloride  (5  mols.) 
in  a  porcelain  dish  until  no  more  stannic  chloride  is  evolved.  From 
the  solution  of  the  residue,  the  excess  of  stannous  chloride  is  precipi¬ 
tated,  and  the  liquid  then  contains  all  the  barium  in  solution. 

K.  Y.  S. 

Hydrates  of  Zirconium  Oxychloride.  Edouard  Chauvenet 
( Compt .  rend.,  1912,  154,  821  —  823). — The  curve  obtained  by  plotting 
heats  of  dissolution  for  different  mixtures  of  zirconium  oxychloride 
and  water  shows  angular  points  corresponding  with  the  existence  of 
hydrates  with  2,  3’5,  6  and  8H20.  An  aqueous  solution  of  zirconium 
tetrachloride  deposits  the  octahydrate  in  needles,  the  composition  of 
which  is  not  altered  by  boiling  the  solution. 

This  hydrate  is  also  precipitated  when  hydrochloric  acid  is  added  to 
its  concentrated  aqueous  solution.  In  dry  air  it  effloresces,  forming 
the  hexahydrate,  whilst  in  a  vacuum  it  yields  the  hydrate  with  3*5  H20. 
The  dihydrate  is  obtained  by  heating  the  preceding  hydrates  at 
100 — 150°  in  a  current  of  hydrogen  chloride. 

No  evidence  could  be  obtained  for  the  existence  of  hydrates  with 
3,  4*5,  6  5  or  9H20,  described  by  other  observers.  These  substances 
were  probably  mixtures.  W.  O.  W. 
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Mineralogical  Chemistry. 


Trans-Baikal  Minerals.  S.  D.  Kusnetzoff  {Bull.  Acad.  Sci. 
St.  Fetersbourg,  1912,  [vi],  361 — 366.  Compare  Abstr.,  1911,  ii, 
1004). — The  following  minerals  are  described  : 

Thorianite,  with  the  composition  : 

ThO.  U02.  Ceria  earths.  Fe203.  Si02.  Total. 

74-2  14-1  6-3  3-1  0-80  98'5 

Monazite,  with  the  composition  : 

Y203 

P205.  Ce203.  La203.  Di203.  Th02.  and  Er203.  Si02  H20.  Total. 

27*50  2710  30-80  2-00  8-20  2'50  1-65  075  100-50 

T.  H.  P. 

New  Manganese  Phosphates  from  California.  Waldemar 
T.  Schaller  {J.  Washington  Acad.  Sci.,  1912,  2,  143 — 145). — The 
minerals  described  are  from  the  gem-tourmaline  mines  at  Pala,  San 
Diego  Co. 
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Palaite. — A  flesh-coloured  mineral,  5Mn0,2P205,4H20  (anal.  I), 
resulting  from  the  alteration  of  lithiophilite,  and  itself  altering  to 
hureaulite.  It  forms  crystalline  masses,  with  distinct  crystals 
(probably  monoclinic)  in  the  cavities.  D  3*14 — 3-20,  n  1"655  about, 
birefringence  low. 

Stewartite. — A  hydrous  manganese  phosphate  occurring  abundantly 
in  the  Stewart  mine  as  an  alteration  product  of  lithiophilite.  It 
forms  fine  fibres  arranged  normally  to  the  cleavage  cracks  of  the 
lithiophilite,  and  small  crystals  (probably  triclinic)  were  also  observed. 
D  2*94,  n  165  about,  birefringence  very  high,  pleochroic  (colourless  to 
yellow).  Being  intermixed  with  the  other  minerals,  a  pure  sample 
could  not  be  obtained  for  analysis. 

Salmonsite. — This  occurs  as  buff-coloured  cleavable  masses,  and 
results  from  the  partial  oxidation  and  hydration  of  hureaulite. 
D  2*88,  n  1-66  about.  Formula,  Fe203,9Mn0,4P205,14H20  (anal.  II.). 

Sicklerite. — Dark  brown,  cleavable  masses  with  pale  yellowish-brown 
streak,  resulting  from  the  alteration  of  lithiophilite.  D  3'45,  n  1‘74 
about,  birefringence  moderate,  pleochroic  (yellow  to  brown).  Formula, 
Fe203, 6 M nO, 4P205, 3 (Li , H ) 20  (anal.  III). 

H20.  h2o. 

P206.  Fe203.  Mn203.  FeO.  MnO.  CaO.  Li20.  (110°)  (>  110°)  Insol.  Total. 

I.  39-02  016  —  7-48  40‘87  177  trace  —  10  43  0’89  100'62 

II.  34-86  9  53  —  073  3774  T06  —  0'43  15-30  1-40  100'45 

III.  43-10  11-26  270  —  33  60  0  20  3-80  —  171  4*18  99’95 


L.  J.  S. 
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Physiological  Chemistry. 


The  Influence  of  Muscular  Activity  on  the  Alveolar 
Tensions  of  Oxygen  and  Carbon  Dioxide.  Theodore  Hough 
( Amer .  J.  Physiol.,  1912,  30,  18 — 36). — An  improvement  in  Haldane’s 
method  of  collecting  alveolar  air  is  described,  which  is  stated  to  give 
more  accurate  results.  Moderate  muscular  work  increases  the 
alveolar  tension  of  both  gases,  and  the  increase  of  carbon  dioxide 
tension  stimulates  the  respiratory  centre.  After  the  work  there  is 
no  secondary  fall  of  carbon  dioxide  tension ;  this  confirms  the  results 
of  Haldane  and  Douglas.  With  greater  intensity  of  work,  the 
alveolar  tension  of  carbon  dioxide  falls  immediately  afterwards,  and 
that  of  oxygen  rises.  This  persists  for  twenty  to  thirty  minutes. 

W.  D.  H. 

The  Physiological  Effects  of  Low  Atmospheric  Pressures 
as  Observed  on  Pike’s  Peak,  Colorado.  C.  Gordon  Douglas, 
John  S.  Haldane,  Yandell  Henderson,  and  Edward  C.  Schneider 
(Proc.  Roy.  Soc.,  1912,  85,  B,  65 — 67). — The  stay  at  Pike’s  Peak 
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(14,000  feet  above  sea  level,  barometric  pressure  457  mm.)  lasted  five 
weeks.  The  usual  symptoms  produced  by  low  pressure  were  observed 
until  acclimatisation  occurred,  signs  of  which  began  to  appear  in  two 
or  three  days.  The  symptoms  are  all  referable  to  lessened  pressure 
of  oxygen,  and  they  disappeared  after  acclimatisation,  except  that 
hyperpnoea  on  exertion  or  on  holding  the  breath  for  a  few  seconds 
lasted  longer  than  usual.  Periodic  breathing  was  still  seen  occasion¬ 
ally,  and  blueness  of  the  face  and  lips  was  present  after  powerful 
exertion.  The  respiratory  exchange  during  rest  was  about  the  normal, 
and  that  during  work  was  not  markedly  increased.  Pulse  and  blood 
pressure  were  but  little  affected. 

After  acclimatisation,  the  alveolar  carbon  dioxide  pressure  fell 
from  40  to  27  mm.  during  rest  or  moderate  exertion,  which  corre¬ 
sponded  with  an  increase  of  about  50%  in  pulmonary  ventilation. 
During  severe  exertion,  this  pressure  was  about  half  of  what  it 
normally  is  during  similar  exertion,  which  corresponded  with  an 
increase  of  100%  in  the  hyperpnoea.  This  change  occurred  gradually 
after  going  up,  and  disappeared  gradually  on  coming  down,  the  change 
taking  a  few  days  to  reach  completion.  There  was  a  considerable 
increase,  which  varied  in  the  different  members  of  the  expedition,  in 
the  red  corpuscles,  and  in  the  haemoglobin  of  the  blood ;  this  occurred 
during  the  first  three  weeks.  There  was  in  addition  (except  in  the 
first  week)  a  slight  increase  in  the  volume  of  the  blood.  On  coming 
down  these  changes  gradually  disappeared,  and  the  normal  was  reached 
in  about  four  weeks. 

The  oxygen  pressure  in  the  arterial  blood  rose  during  rest  to  about 
35  mm.  above  the  alveolar  oxygen  pressure  (66%  higher),  and 
remained  at  a  level  of  12  mm.  below  the  normal  oxygen  pressure  at 
sea  level.  Immediately  after  the  ascent,  this  pressure  was  45  mm. 
below  normal,  and  only  slightly  above  the  alveolar  oxygen  pressure. 
This  is  interpreted  as  due  to  a  progressive  increase  in  the  activity  of 
the  alveolar  epithelium  in  secreting  oxygen  inwards.  On  raising  the 
alveolar  oxygen  pressure  to  normal,  the  difference  between  alveolar 
and  arterial  oxygen  pressure  diminished  rapidly. 

Acclimatisation  thus  depends  on  (1)  increased  lung  ventilation, 
(2)  increase  of  haemoglobin,  and  (3)  increased  secretory  activity  of 
the  pulmonary  epithelium.  This  all  takes  time  to  develop,  and  in 
rapid  ascents  in  balloons  or  aeroplanes  would  not  occur. 

W.  D.  H. 

The  “  Back  Action  ”  and  “  After  Action  ”  of  Carbon  Dioxide 
and  the  Biological  Importance  of  the  Carbonic  Acid  Normally 
Present  in  the  Body.  P.  Albitzky  (Pfluger’s  Archiv,  1912,  145, 
1 — 20). — A  dissertation  on  the  effects  of  carbonic  acid,  toxic  and 
useful.  Under  the  latter  head  the  part  it  plays  in  respiration  is 
especially  dwelt  on.  W.  D.  H. 

The  Respiratory  Exchange  in  Animals  from  which  the 
Pituitary  Body  has  been  Removed.  It.  Aschner  and  Otto 
Porges  ( Biochem .  Zeitsch.,  1912,  39,  200 — 204). — The  pituitary  body 
was  removed  from  a  dog,  which  after  the  operation  showed  the  known 
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characteristic  of  hypopituitarism.  The  measurements  of  the  respiratory 
exchanges  in  such  an  animal  indicated,  as  in  the  case  of  hypothy¬ 
roidism,  a  general  depression  of  metabolic  processes.  S.  B.  S. 

Composition  of  the  Blood  Gases  during  the  Respiration  of 
Oxygen.  George  A.  Buckmaster  and  John  A.  Gardner  ( Proc . 
Roy .  Soc.y  1912,  85,  B,  56 — 64). — From  the  analyses  recorded  from 
the  examination  of  the  blood  of  cat  and  man,  the  following  conclusion 
is  drawn  :  the  inhalation  of  oxygen  does  not  materially  augment  the 
quantity  of  this  gas  in  the  blood,  or  its  average  content  of  carbon 
dioxide.  W.  I).  H. 

Manganese  Normally  in  the  Blood.  Gabriel  Bertrand  and 
Florentin  Medigreceanu  ( Compt .  rend.,  1912,  154,  941 — 943). — 
Employing  the  colorimetric  method  for  the  estimation  of  manganese 
(Abstr.,  1911,  ii,  542),  human  blood  has  been  found  to  contain 
manganese  to  an  extent  not  exceeding  0*02  mg.  per  litre.  The 
amount  in  the  blood  of  horses,  oxen,  pigs,  rabbits,  ducks,  and  hens  is 
about  the  same,  whilst  that  in  sheep  does  not  exceed  0*06  mg.  per 
litre.  Most  of  the  manganese  occurs  in  the  plasma ;  the  element  is 
not  present  in  haemoglobin.  W.  O.  W. 

The  Adrenaline  Content  of  the  Blood.  James  M.  O’Connor 
(Arch.  exp.  Path.  Pharm.,  1912,  67,  195 — 232). — In  the  act  of 
coagulation,  substances  originate  which  act  like  adrenaline;  correct 
values  for  the  adrenaline  content  of  the  blood  in  various  districts  of 
the  circulation  cannot  therefore  be  obtained  by  examining  the  serum ; 
the  plasma  itself  must  be  investigated.  In  the  plasma  of  the  supra¬ 
renal  vein,  adrenaline  can  be  readily  identified,  and  its  amount  is  stated 
to  vary  between  one  in  a  million  and  one  in  five  millions.  In  other 
parts  of  the  circulation,  its  detection  is  not  possible ;  the  tissues 
appears  to  destroy  it  very  rapidly.  W.  D.  H. 

The  Calcium  Content  of  the  Cell-nucleus.  Clemens  Horhammer 
(Biochem.  Zeitsch.,  1912,  39,  270 — 279). — Blood  corpuscles  which 
contain  a  nucleus  (fowl’s  blood),  also  contain  calcium.  Those  corpuscles 
which  are  nucleus-free  (ox-blood)  are  free  from  calcium.  Nevertheless, 
both  kinds  behave  similarly  when  placed  in  oxalate  solutions,  the  action 
of  which  is  similar  to  normal  Ringer’s  fluid.  On  the  other  hand, 
certain  other  cells,  which  contain  both  a  nucleus  and  calcium,  are 
injured  by  oxalate.  The  author  draws  the  conclusion  that  in  those 
nucleus-containing  cells  which  are  not  injured  by  oxalates,  the  nucleus 
plays  only  a  subsidiary  part  in  the  vital  processes.  S.  B.  S. 

The  Presence  of  Prothrombin  and  Thromboplastin  in  the 
Blood  Platelets.  Stanhope  Bayne-Jones  ( Amer .  J.  Physiol.,  1912, 
30,  74 — 79). — By  experiments  with  solutions  of  pure  fibrinogen  and 
isolated  blood-platelets,  it  is  shown,  in  confirmation  of  Morawitz,  that 
the  latter  contain  a  substance  (prothrombin)  which  after  activation 
with  calcium  clots  fibrinogen.  Extracts  of  the  platelets  also  contain  a 
substance  (thromboplastin)  which  causes  the  clotting  of  “  peptone  ’ 
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plasma,  presumably  by  neutralising  the  antithrombin  present  in  such 
plasma.  Disintegration  and  solution  of  the  platelets  when  the  blood 
is  shed  helps  blood-clotting  by  liberating  prothrombin  and  thrombo¬ 
plastin.  W.  D.  H. 

The  Enzymes  of  Rennet.  W.  van  Dam  ( Bied .  Zentr.,  1911,  40, 
856 — 859 ;  from  Verslagen  Landbouwkundige  Onderzoe.  Rijksland- 
bouwproe/stat.,  1910,  8). — The  author  ascribes  the  rennetic  and 
proteolytic  power  of  an  extract  of  calf’s  stomach,  not  to  the  action  of 
pepsin,  chymosin,  parachymosin,  and  the  enzyme  found  by  Petry,  but 
to  one  and  the  same  enzyme,  the  character  of  the  change  induced 
being  determined  by  the  conditions  obtaining  during  the  course  of  any 
given  experiment.  When  a  solution  of  pepsin  from  a  calf’s  stomach 
is  subjected  to  heat,  the  rennetic  power  is  suspended,  but  can  be 
recovered  by  dialysis  in  slightly  acidified  rain  water,  precipitation 
with  solid  ammonium  sulphate,  and  further  dialysis  of  the  precipitate 
in  0*2%  hydrochloric  acid.  This  suspension  of  the  rennetic  power  may 
be  due  to  the  presence  of  impurities. 

Pepsin  from  pig’s  stomach  is  extremely  sensitive  towards  alkaline  or 
even  neutral  reaction.  Since  milk  contains  free  hydroxyl  ions,  it  is 
possible  for  the  enzyme  to  be  destroyed  at  the  usual  temperature 
(37*5°)  observed  in  quantitative  tests.  Enzyme  digested  at  the  above 
temperature  with  0*2%  hydrochloric  acid  is  also  greatly  affected,  and 
this  action  is  increased  with  further  rises  in  temperature.  The  time 
for  coagulation  at  body  temperature  is  therefore  not  a  trustworthy 
measure  of  the  quantity  of  coagulation  enzyme  in  pepsin  solutions 
obtained  from  pig’s  stomach.  H.  B.  H. 

Human  Pancreatic  Juice.  VI.  Julius  Wohlgemuth  ( Biochem . 
Zeitsch.,  1912,  39,  302 — 323). — The  trypsin  of  human  pancreatic  juice, 
obtained  from  a  fistula,  becomes  inactive  when  kept.  In  the  course  of 
three  years  the  number  of  units,  determined  by  the  Fuld-Gross  method, 
diminished  only  from  between  125  and  250  units  to  62-5.  The  juice 
undergoes  proteoclastic  change,  as  ascertained  by  the  diminution  of 
the  coagulable  proteins  and  the  tryptophan  reaction.  It  contains  in 
addition  to  trypsin,  also  erepsin  and  a  peptolytic  ferment.  The  former, 
the  action  of  which  on  Kuhno’s  amphopeptone  was  investigated,  differs 
from  trypsin  in  that  it  is  active  even  in  juices,  in  which  the  trypsin  is 
still  inactive.  The  latter  ferment  becomes,  however,  spontaneously 
active  when  kept.  Furthermore,  whereas  the  action  of  trypsin  is 
inhibited  by  dog’s  serum,  the  action  of  erepsin  is  accelerated.  The 
other  proteoclastic  (peptolytic)  ferment  was  investigated  by  ascertain¬ 
ing  its  action  on  glycyltyrosine.  It  also  differs  from  erepsin,  in  that 
its  action  is  inhibited  by  serum.  Nuclease  is  absent  in  human 
pancreatic  juice.  The  quantities  of  diastase  and  lipase  were  also 
investigated.  Human  pancreatic  juice,  like  that  of  the  dog,  exerts  a 
mydriatic  action.  Analyses  of  the  chemical  composition  of  the  juice 
are  given.  S.  B.  S. 

The  Influence  of  Serum  and  the  Expressed  Juices  of 
Organs  on  the  Fat-splitting  Ferments.  D.  Minami  ( Biochem . 
Zeitsch.,  1912,  39,  392 — 499). — In  experiments  carried  out  on  the 
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action  of  pancreatic  lipase  and  steapsin  on  monobutyrin,  it  was  found 
that  blood,  liver,  and  muscles  contain  substances  which  activate  the 
ferment.  The  action  is  not  due  to  the  salts  in  the  preparations,  and 
the  actual  nature  of  the  activator  is  unknown.  S.  B.  S. 

The  Relationship  between  the  Pancreas  and  Suprarenals. 
D.  Minami  ( Biochem .  Zeitsch.,  1912,  39,  381 — 391). — In  view  of 
recent  theories  as  to  the  connexion  between  the  pancreas  and  supra¬ 
renals,  experiments  were  carried  out  on  dogs  with  pancreatic  fistulae  to 
determine  whether  any  relationship  existed  between  the  amounts  of 
mydriatic  substance  secreted  by  the  pancreas  and  changes  in  the  supra¬ 
renals.  The  mydriatic  effect  was  tested  on  the  enucleated  frog’s  eye. 
The  author  was  unable  confirm  the  statement  of  Pick  and  Glaessner 
that  the  chromaffinic  substance  of  the  suprarenals  disappears  when 
a  pancreatic  fistula  has  been  made.  Neither  could  he  trace  any 
relationship  between  the  amount  of  mydriatic  substance  secreted  and 
the  quality  of  the  diet  taken  by  the  animals,  or  the  amounts  of  ferments 
in  the  pancreatic  juice.  He  doubts,  furthermore,  whether  any  relation 
exists  between  the  mydriatic  substance  of  the  pancreatic  juice  and 
adrenaline.  S.  B.  S. 

Action  of  Intestinal  and  Pancreatic  Extracts  on  Various 
Organic  Derivatives.  Ernest  Gerard  and  J.  Leroy  ( J .  Pharm. 
Chirn.,  1912,  [vii],  5,  329 — 336). — A  rdsume  of  previous  work  on  the 
action  of  animal  extracts  on  chemical  compounds  is  first  given,  and  it 
is  then  shown  that  aqueous  extracts  of  (1)  the  small  intestine  and  (2) 
mixed  aqueous  extracts  of  the  small  intestine  and  the  pancreas 
hydrolyse  (a)  alkyl  esters,  such  as  salol  and  methyl  salicylate,  (6) 
amides,  such  as  oxamide  and  succinamide,  (c)  anilides,  such  as  acetanilide 
and  propylacetauilide,  but  not  isopropylacetanilide,  ( d )  ureides,  such  as 
oxaluric  acid,  (e)  nitriles,  such  as  acetonitrile  aud  lactonitrile,  (/)  oximes, 
such  as  acetaldoxime  and  benzaldoxime,  (p)  imides,  such  as  succinimide. 
Under  the  conditions  of  these  experiments  the  products  of  hydrolysis 
could  be  detected  after  three  hours,  but  could  not  be  found  when 
extracts  in  which  the  enzymes  had  been  destroyed  by  boiling  were 
used.  T.  A.  H. 

Fasting  Studies.  VII.  The  Putrefaction  Processes  in  the 
Intestine  of  a  Man  during  Fasting  and  during  Subsequent 
Periods  of  Low  and  High  Protein  Ingestion.  C.  P.  Sherwin 
and  Philip  B.  Hawk  ( J .  Biol.  Chem.,  1912,  11,  169 — 178;. — The 
subject  of  the  experiment  was  a  man  weighing  76  kilos.  Intestinal 
putrefaction  as  measured  by  the  output,  of  urinary  indican  was 
markedly  decreased  by  fasting ;  after  the  fast,  return  to  a  low  protein 
diet  raised  the  output  far  above  the  normal;  it  was  but  slightly 
higher  on  a  high  protein  diet.  The  drinking  of  copious  or  moderate 
amounts  of  water  with  meals  decreases  the  output  of  indican.  No 
uniform  relationship  between  indican  excretion  and  the  output  of 
bacteria  in  the  faeces  was  found.  W.  D.  H. 
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The  Biological  Importance  and  Metabolism  of  Proteins.  X. 
Total  Nitrogen  and  Amino-acid  Nitrogen  in  the  Urine  of 
Animals  Fed  on  Flesh,  or  on  the  Digestive  Products  of  the 
Same  Introduced  Intravenously.  Guiseppe  Buglia  ( Zeitsch .  Biol., 
1912,  58,  162 — 184). — In  spite  of  contradictory  results  which  are 
difficult  to  interpret,  the  outstanding  conclusion  reached  in  the 
present  research  on  dogs  is  that  amino-acids  introduced  into  the 
blood-stream  are  utilised  in  the  tissues  for  the  building  up  of  proto¬ 
plasm.  If  the  food  is  given  by  the  mouth,  amino-acids  are  found  to 
be  absorbed  as  such  and  not  re-converted  into  protein  in  the  intestinal 
wall.  When  administered  intravenously,  very  little  amino-acid  is 
excreted  in  the  urine ;  it  is  rapidly  utilised  and  oxidised  in  the 
tissues,  and  a  considerable  quantity  can  be  injected  if  the  injection  is 
done  slowly.  Peristalsis  of  the  intestine  leading  to  diarrhoea,  and  also 
a  certain  amount  of  diuresis  with  slight  albuminuria  are  observed. 
The  action  on  the  kidney  is  a  direct  one,  and  only  in  part  due  to 
hypertonicity  of  the  solution.  W.  D.  H. 

Artificial  Nutrition.  Franz  Bohmann  ( Biochem .  Zeitsch.,  1912, 
39,  507). — In  view  of  recent  publications  by  Osborne  and  Mendel 
(Carnegie  Institute  of  Washington,  1911),  the  author  calls  attention 
to  the  fact  that  he  has  carried  out  experiments  in  a  similar  way,  and 
has  also  recently  succeeded  in  maintaining  animals  with  only  one 
protein  in  their  diet.  S.  B.  S. 

A  New  Calorimeter  for  Small  Warm-blooded  Animals. 
Archibald  Y.  Hill  ( Broc .  physiol.  Soc.,  1912,  i — ii ;  J.  Physiol.,  44). — 
The  calorimeter  for  mice  and  rats  is  constructed  on  the  principle 
(Dewar  flask)  used  in  the  author’s  previous  instrument.  W.  D.  H. 

Calorimetric  Observations  on  Man.  J.  S.  Macdonald  ( Proc . 
physiol.  Soc.,  1912,  iv — v  ;  J.  Physiol.,  44). — The  calorimeter  used  was 
made  on  Benedict's  model  with  some  modifications.  The  performance 
of  work  entails  an  increased  output  of  heat,  which  rises  to  a  maximum 
at  the  end  of  one  and  a-half  hours  ;  this  is  then  maintained  until  the 
work  ceases.  Sufficient  variations  in  body  temperature  have  not  so 
far  been  found  to  explain  the  whole  effect.  Efficiency  diminishes  as 
the  temperature  of  the  body  rises.  W.  D.  H. 

The  Distinction  between  Colloidal  and  Osmotic  Imbibition 
in  Muscular  Tissue.  Bkinhard  Beutner  ( Biochem .  Zeitsch.,  1912, 
39,  280 — 289). — Tne  experiments  were  carried  out  by  determining  the 
gains  or  losses  in  the  weight  of  the  tissues  after  varying  intervals 
when  placed  in  mixtures  of  varying  concentrations  of  acids  and  salts 
(hydrochloric  acid  and  sodium  chloride,  sulphuric  acid  and  sodium 
sulphate,  nitric  acid  and  sodium  nitrate).  The  period  at  which  the 
tissue  loses  its  irritability  in  various  solutions  was  also  noted.  The 
author  interprets  the  results  obtained  (some  of  which  are  plotted  in 
curves)  by  assuming  that  the  imbibition  process  in  the  living  muscle 
is  an  osmotic  process,  whereas  imbibition  in  the  dead  muscle  is  a 
process  characteristic  of  colloids.  Sulphuric  acid  accelerates  the  post¬ 
mortem  imbibition  less  than  hydrochloric  acid,  and  in  this  respect 
its  action  is  analogous  to  its  other  actions  on  proteins.  S.  B.  S. 
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The  Purines  of  Muscle.  C.  B.  Bennett  (,/.  Biol.  Chem.,  1912,  11, 
221 — 234). — Muscle  contains  small  amounts  of  adenine  and  guanine 
probably  in  the  form  of  thymus-nucleic  acid  ;  there  is  more  guanine 
than  adenine.  Inosic  acid  is  present  in  varying  quantity  in  striated, 
but  absent  from  smooth,  muscle.  It  represents  only  a  fraction  of  the 
total  hypoxanthine  present ;  whether  the  remainder  of  the  hypoxan- 
thine  is  free  is  uncertain.  Inosic  acid  is  easily  obtained  by  extraction 
with  cold  water,  and  so  it  is  improbable  that  it  is  confined  to  the  nuclei. 

W.  D.  H. 

Chemical  Pathology  of  Muscle.  Georg  Grund  (Arch.  exp. 
Path.  Pharm.,  1912,  67,  393 — 407). — In  the  degeneration  of  muscle 
which  follows  division  of  its  nerves,  the  normal  relationship  of  water 
and  solids  and  the  proportionate  amount  of  various  solids  are  upset  ; 
fat  for  instance  is  increased,  but  the  characteristic  change  is  an 
increase  in  protein-phosphorus  \  that  is  to  say,  the  typical  phosphorus- 
free  proteins  of  muscle  are  replaced  by  others  such  as  are  found  in 
less  highly  specialised  tissues.  In  inanition  all  the  proteins  waste 
equally.  The  chemical  change  in  degenerated  muscle  has  its  histo¬ 
logical  analogue  in  an  increase  of  nuclei.  W.  D.  H. 

Osmotic  Activity  in  the  Egg  of  the  Common  Fowl.  A.  D. 
Greenlee  (J.  Amer.  Chem.  tioc.,  lyl2,  34,  53y — 545). — It  is  shown 
that  when  eggs  are  kept  for  a  long  time  at  0°  or  a  higher  temperature, 
the  amount  of  water  in  the  white  decreases.  This  decrease  is  not 
entirely  due  to  loss  by  evaporation  into  the  air,  but  partly  to  trans¬ 
ference  of  water  from  the  wnite  to  the  yolk,  this  being  effected  by  the 
process  of  osmosis.  The  yolk  contains  a  very  high  percentage  of  solids 
and  is  enclosed  in  the  vitellin  membrane ;  this  is  surrounded  by  the 
white  of  the  egg,  which  is  much  more  dilute  than  the  yoke.  Water 
passes  through  the  membrane  from  the  more  dilute  to  the  more 
concentrated  solution.  This  process  continues  until  the  membrane 
breaks  and  the  white  and  yolk  begin  to  lose  their  identity.  The 
action  proceeds  with  such  regularity  that,  if  the  original  weight  of  the 
egg  is  known,  the  loss  of  moisture  to  the  atmosphere  can  be  calculated 
with  close  approximation  to  the  actual  loss  as  shown  by  the  balance. 
The  rate  of  change  in  the  water  content  increases  with  the  temperature 
and  decreases  with  the  time.  A  formula  has  been  developed  by 
means  of  which,  if  one  analysis  of  a  sample  of  eggs  has  been  made,  it 
is  possible  to  predict  the  condition  of  the  eggs  at  any  temperature  for 
any  given  date  within  a  reasonable  period.  The  rate  multiplied  by 
the  time  gives  the  loss  in  weight,  and  the  percentage  of  moisture 
remaining  can  be  easily  calculated.  E.  G. 

Potassium  and  Sodium  Content  of  the  Different  Organs  of 
a  Dog.  Pierre  Gerard  ( Compt .  rend.,  1912,  154,  839 — 84 i). — The 
dog  was  an  adult  weighing  6  06  kilograms.  The  following  figures 
give  the  ratio  K/Na.  Muscular  tissue  (tongue,  heart,  diaphragm,  etc.) 
1’63 — 2  73.  The  ratio  was  high  as  a  rule  in  glandular  tissue,  being 
3-58  in  the  spleen,  3‘31  in  the  liver,  106  m  the  thyroid,  but  only 
0*86  in  the  prostate.  The  nervous  tissues  showed  a  ratio  higher  than 
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unity,  with  a  tendency  to  diminish  with  the  proportion  of  grey 
matter;  cerebrum,  1*96;  mesenteric  ganglia,  D45  ;  sciatic  and 
pneumogastric  nerves,  l'OO.  Veins,  arteries,  urethra,  and  trachea, 
0'23 — 074.  Hair,  027 ;  skin,  061.  Bones,  076;  cartilage,  0-69; 
blood,  0-08.  W.  0.  W. 

Chemistry  and  Toxicology  of  the  Ascarides.  Ferdinand 
Flury  [Arch.  exp.  Path.  Pharm.,  1912,  67,  275 — 392). — Among  the 
inorganic  constituents  of  these  parasitic  worms,  chlorides  and  sulphates 
predominate.  Iron  is  present,  and  partly  originates  from  hsemoglobin. 
Half  of  the  dry  material  consists  of  proteins,  which  yield  the  ordinary 
amino-acids.  Uric  acid  and  creatinine  are  absent.  The  cuticle  consists 
of  a  keratin.  The  principal  carbohydrate  is  glycogen,  and  gluco- 
proteins  are  also  present.  Fatty  acids  and  phosphatides  occur ; 
cholesterol  is  absent ;  glycerol  is  present  only  in  traces,  its  place  being 
taken  by  ascaryl  alcohol,  C32H6404,  m.  p.  83° ;  when  heated  above  its 
melting  point  it  yields  acraldehyde.  Numerous  enzymes  are  found  in 
extracts  of  the  worms.  The  extracts  are  also  toxic,  producing  inflam¬ 
matory  and  irritative  effects.  These  appear  to  be  mainly  due  to 
products  of  fatty  acids.  It  is  surmised  that  some  of  the  symptoms 
observed  in  people  who  act  as  hosts  to  the  worms  may  be  due  to 
a  similar  cause,  and  the  anaemia  produced  by  haemolytic  substances 
such  as  acrylic  and  oleic  acids.  If  the  worms  die  in  the  alimentary 
tracts,  putrefactive  products  will  also  be  absorbed.  W.  D.  H. 

The  Suprarenal  Medullary  Tissue  in  Petromyzon  fluviatilis. 
J.  F.  Gaskell  (J.  Physiol.,  1912,  44,  59 — 67). — In  the  Petromyzon 
(lamprey)  chrome-staining  tissue  is  widely  distributed  throughout  the 
body  in  intimate  relation  to  the  large  veins,  to  some  extent  to  the 
large  arteries,  and  still  more  intimately  to  the  posterior  nerve  roots. 
It  yields  adrenaline,  and  is,  in  fact,  identical  with  suprarenal  medullary 
tissue.  Extracts  of  all  other  tissues  produced  depressor  effects. 

W.  D.  H. 

Oxidation  Processes  in  the  Regeneration  and  Hetero- 
morphoeis  of  Tubularia.  E.  (Graf)  von  Schonborn  ( Zeitsch .  Biol., 
1912,  68,  97 — 109). — The  hydroid  polype  Tubularia  will  grow  new 
hydroids  when  these  are  cut  off,  and  when  the  root  end  is  cut  it  will 
grow  hydroids  there  too,  not  a  new  root.  When  the  hydroids  are  cut 
off,  the  oxidation  processes  are  reduced  to  one-half,  and  sink  to  their 
lowest  during  the  time  of  regeneration.  The  oxidation  when  hydroids 
are  grown  at  both  ends  is  twice  as  great  as  in  those  animals  which 
only  have  them  at  one  end.  W.  D.  H. 

The  Influence  of  Organic  and  Inorganic  Compounds  on  the 
Secretion  of  Milk.  Gustav  Fingerling  ( Biochem .  Zeitsch.,  1912,  39, 
239 — 269). — Experiments  were  carried  out  on  goats,  which  were  fed  on 
a  given  diet  poor  in  phosphorus  consisting  of  straw,  blood-albumin, 
molasses,  starch,  oil,  sodium  chloride,  and  calcium  carbonate.  During 
various  periods,  phosphorus  contained  in  the  following  forms  was  added 
to  this  diet :  lecithin,  caseinogen,  nuclein,  nucleic  acid,  and  disodium 
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phosphate.  The  quantities  and  composition  of  the  milk  secreted  during 
these  periods  were  ascertained.  None  of  the  above  substances  was 
found  to  exert  a  specific  action  on  the  milk  secretion,  influencing 
neither  the  quantity  nor  the  composition  of  the  milk.  Neither  the 
phosphorus  nor  calcium  content  of  the  milk  ash  was  altered.  The 
previous  conclusion  of  the  author,  that  the  body  is  capable  of  building 
up  organic  phosphorus  compounds  from  inorganic  phosphates,  is  thus 
confirmed.  When  the  phosphorus  content  of  fodder  is  insufficient  for 
the  needs  of  the  animal,  the  deficiency  can  be  made  up  by  the  addition 
of  inorganic  phosphates.  S.  B.  8. 

Creatine  in  the  Urine  of  Children.  Otto  Folin  and  W.  Denis 
(J.  Biol.  Chem.,  1912,  11,  253 — 256). — Analyses  are  given  which 
support  the  finding  of  Rose,  that  children’s  urine  is  relatively  rich  in 
creatine.  It  is,  however,  probably  not  due  to  peculiar  carbohydrate 
metabolism,  but  to  a  high  level  of  protein  consumption  ;  it  rises  after 
a  meat  meal.  W.  D.  H. 

Studies  in  Water  Drinking.  XII.  The  Allantoin  Output  of 
Man  as  Influenced  by  Water  Ingestion.  L.  T.  Fairhall  and 
Philip  B.  Hawk  (J.  Amir.  Chem.  Soc.,  1912,  34,  546 — 550). — 
Experiments  are  described  which  show  that  if  the  diet  of  a  normal 
man  is  supplemented  by  large  quantities  of  water,  a  marked  increase 
takes  place  in  the  amount  of  allantoin  excreted.  It  is  suggested  that 
this  is  due  to  stimulation  of  the  oxidative  mechanism  of  the  organism, 
and  that  the  excess  of  allantoin  is  produced  by  the  oxidation  of  purine 
material  which  under  ordinary  conditions  would  have  been  excreted  in 
some  less  highly  organised  form.  This  view  is  supported  by  the  fact 
that  the  amount  of  uric  acid  excreted  is  reduced  when  large  quantities 
of  water  are  ingested.  E.  G. 

Influence  of  Sodium  Chloride  in  Excess  on  Nutrition  and 
Renal  Elimination.  Alexandre  Desgrez  and  (Mile.)  Bl.  Guende 
( Compt .  rend.,  1912,  154,  939 — 941). — The  addition  of  sodium 
chloride  to  the  diet  of  a  dog  with  an  unlimited  allowance  of  water 
increases  the  amount  of  urinary  nitrogen,  but  diminishes  the  mean 
molecular  weight  of  the  nitrogen  compounds  excreted.  If  the  quantity 
of  drinking  water  is  strictly  limited,  both  the  amount  and  mean 
molecular  weight  are  diminished.  W.  O.  W. 

The  Elimination  of  Arsenic  after  Treatment  with  Organic 
Arsenic  Compounds.  J.  Charles  Bongrand  {Chem.  Zentr.,  1912, 
274 — 275  ;  from  Bull.  Sci.  pharmacol.,  8,  152  — 157). — After  treat¬ 
ment  with  hectin  or  salvarsan  (606)  by  either  subcutaneous  or  intra¬ 
muscular  injection,  a  rapid  elimination  of  arsenic  appears  to  be  the 
rule.  After  preliminary  mercurial  treatment,  or  previous  treatment 
with  an  organic  arsenic  compound,  the  elimination  is  somewhat 
irregular.  In  the  case  of  soluble  organic  compounds,  the  elimination 
starts  shortly  after  administration,  but  is  slow,  whereas  in  case  of 
insoluble  compounds  the  elimination  is  sudden,  and  takes  place  after 
intervals  of  varying  durations.  S.  B.  S. 
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Absorption  of  Aloohol  from  the  Urinary  Bladder.  Wilhelm 
Voltz,  August  Baudrexel  and  Walter  Dietrich  ( Pfliiger’s  Archiv , 
1912,  145,  186 — 209). — If  solutions  of  alcohol  are  introduced  into  the 
urinary  bladder,  from  25  to  35%  of  the  alcohol  is  absorbed  within  an 
hour,  and  95%  within  six  hours.  If  the  animal  (dog)  is  killed,  the 
absorbed  alcohol  can  be  found  in  the  tissues.  If  alcohol  is  given  in  the 
usual  way,  that  excreted  in  the  urine  is  also  re-absorbed  from  the 
bladder.  The  alcohol  absorbed  from  the  bladder  is  probably  absorbed 
as  absolute  alcohol.  W.  D.  H. 

The  Quantity  of  Alcohol  Excreted  by  the  Animal  Organism 
under  Various  Conditions.  III.  Influence  on  the  Secretion 
of  Alcohol  by  the  Breath  and  Urine  of  the  State  of  Fulness 
of  the  Alimentary  Canal.  Wilhelm  Voltz,  August  Baudrexel, 
and  Walter  Dietrich  ( PJluger’s  Archiv ,  1912,  145,  210 — 228). — In 
dogs,  the  smallest  value  for  the  alcohol  in  the  urine  was  found  if  the 
drug  was  given  with  a  full  meal,  and  the  maximum  if  given  on  an 
empty  stomach  ;  the  latter  may  be  eight  times  greater  than  the  former. 
This  was  confirmed  by  experiments  on  men.  The  amount  of  alcohol 
exhaled  is  also  greater  when  it  is  given  on  an  empty  stomach. 

W.  D.  H. 

Creatine-destroying  Bacilli  in  the  Intestine.  F.  W.  Twort 
and  Edward  Mellanby  (J.  Physiol.,  1912,  44,  43 — 49). — From 
human  faeces  a  bacillus  was  isolated  which  effectively  destroys  creatine. 
It  is  a  large  Gram-positive  bacillus  and  a  strict  anaerobe.  A  few 
varieties  of  the  colon  group  of  bacilli  destroy  creatine  less  effectively  ; 
so  also  does  the  tetanus  bacillus.  Bacilli  with  similar  action  were 
found  in  the  large  and  small  intestines  of  the  cat.  In  the  interpreta¬ 
tion  of  creatine-feeding  experiments,  this  factor  will  have  to  be 
considered.  W.  D.  H. 

Estimation  of  Faecal  Bacteria.  H.  A.  Mattill  and  Philip  B. 
Hawk  ( J .  exp.  Med.,  1911,  14,  433 — 444). — The  method  involves 
three  serial  centrifugalisations  of  a  2  gram  sample  of  fresh  faeces 
suspended  in  0'2%  hydrochloric  acid.  The  bacterial  suspension  is 
concentrated,  extracted  with  alcohol,  and  nitrogen  determined  in  the 
residue.  On  a  simple,  easily  digested  diet,  53-9%  of  the  total  faecal 
nitrogen  is  of  bacterial  origin  ;  this  is  higher  than  stated  by  others,  but 
is  probably  more  nearly  true,  because  no  extraction  with  ether  was 
employed.  The  average  daily  amount  of  dry  bacteria  is  8 '27  grams. 
The  amount  of  bacterial  nitrogen  in  the  faeces  is  a  valuable  index  of 
intestinal  conditions.  W.  D.  H. 

Post- Anaesthetic  Glycosuria.  Philip  B.  Hawk  ( Archives  Intern. 
Med.,  1911,  8,  39 — 57). — The  glycosuria  after  ether  anaesthesia  in  dogs 
lasts  from  nine  to  twenty-seven  hours.  If  the  dogs  are  fasting,  the 
glycosuria  is  slight  or  absent.  It  is  considered  to  be  due  to  the  ether 
stimulating  the  transformation  of  glycogen  into  dextrose ;  dyspnoea 
may  be  a  contributing  factor.  W.  D.  H. 

A  Case  of  Pentosuria  Presenting  Unusual  Features.  J.  H. 
Elliott  and  H.  S.  Raper  (J.  Biol.  Chem.,  1912,  11,  211 — 216). — In  a 
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case  of  pentosuria  an  attempt  was  made  to  estimate  the  pentose  by 
Neuberg’s  method.  Neuberg  obtained  twenty  grams  of  pentose  as 
diphenylhydrazone  from  twenty  litres  of  urine,  and  the  sugar  from  this 
was  inactive  arabinose.  In  the  present  case  no  insoluble  hydrazone 
was  obtained,  although  analysis  of  the  osazone  showed  a  pentose  to  be 
present,  which  is  possibly  i-ribose.  W.  D.  H. 

The  Effect  of  a  Diet  of  Polished  Rice  on  the  Nitrogen  and 
Phosphorus  of  the  Brain.  Casimir  Funk  (J.  Physiol.,  1912,  44, 
50 — 53). — In  the  polyneuritis  of  birds  (a  condition  analogous  to 
Beri-beri)  produced  by  a  diet  of  polished  rice,  the  brain  shows  a 
sensible  loss  of  nitrogen  and  phosphorus,  suggesting  a  breakdown  of 
lipoids.  W.  D.  H. 

Pigment  Anomalies  in  Metabolism.  Oskee  Adler  ( Chem . 
Zentr.,  1912,  i,  839 — 840;  from  Zeitsch.  Krebs forschung,  11,  1 — 43). — 
As  it  is  known  that  in  cases  of  alcaptonuria,  a  colouring  of  the 
cartilage  takes  place  (ochronosis),  the  author,  with  a  view  to  investi¬ 
gating  the  pigment,  has  submitted  homogentisic  acid  to  oxidation  by 
air  in  an  alkaline  alcoholic  solution.  In  this  way  a  black  pigment 

alcaptone-black  ”)  was  obtained.  Similarly,  from  geutisic  acid  a 
black  pigment  was  prepared.  In  view  of  the  fact  that  black  pigments 
are  formed  in  carbolic  acid  bandages,  phenol  was  submitted  to  oxida¬ 
tion  by  lead  peroxide  in  sulphuric  acid  solution,  and  a  dark  brown 
pigment  was  obtained.  The  author  followed  cases  of  melanosis  and 
melanuria,  and  found  the  following  reaction  characteristic  of  melanotic 
urine :  160  c.c.  of  urine,  after  acidification  with  lead  acetate,  are  fully 
precipitated  with  normal  lead  acetate.  After  separating  the  lead  from 
the  precipitate  in  the  usual  way,  a  liquid  is  obtained  of  which  2  c.c. 
with  1  drop  of  dilute  ferric  chloride,  3  c.c.  of  acetic  acid,  and  1 — 2  c.c. 
concentrated  sulphuric  acid  give  a  metallic  violet  colour,  showing  a 
sharp  band  in  the  spectrum  near  the  /Mine.  Tryptophan  and  indole 
give  similar  reactions,  but  the  positions  of  the  band  are  somewhat 
different. 

In  view  of  the  formation  of  pigments  in  malignant  tumours, 
pigments  were  prepared  by  the  oxidation  of  tyrosine,  tryptophan,  and 
a-  and  /3-phenylalanines  by  lead  oxide  in  sulphuric  acid.  The  tyrosine- 
black  thus  obtained  is  toxic,  and  is  excreted  in  the  urine  (experiments 
on  rats  and  mice).  Attention  is  drawn  to  the  pathological  significance 
of  this  fact.  S.  B.  S. 

The  Relative  Toxicity  of  Dog’s  Normal  and  Hypertrophied 
Thyroids  to  Animals  Susceptible  to  Thyroid  Feeding.  O.  O. 
Stoland  (Amer.  J.  Physiol.,  1912,  30,  37 — 41). — Normal  dog’s 
thyroid  is  more  toxic  to  susceptible  animals  than  the  hypertrophied 
thyroid  from  goitrous  dogs.  The  latter  contains  less  iodine,  and  less 
toxic  substance.  In  the  case  of  rats,  the  loss  of  weight  during  the 
first  few  days  of  thyroid  feeding  is  partly  due  to  handling  in  feeding 
and  weighing.  W.  D.  H. 

Effect  of  Intravenous  Injections  of  Thyroid  Pressure 
Liquid  in  Dogs  and  Cats.  G.  H.  Caldwell  (Amer.  J.  Physiol., 
1912,  30,  42 — 45), — Dogs  and  cats  show  high  resistance  to  the  specific 
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thyroid  substance.  The  fact  that  cats  show  as  great  resistance  as  dogs 
to  the  pressure  juice  of  dog’s  thyroid  seems  to  show  that  the  resistance 
of  the  latter  is  not  due  solely  to  the  source  of  the  material.  The  fatal 
results  in  rabbits  may  be  due  to  their  high  sueeptibility  to  increase  of 
thyroid  substance  in  the  blood,  or  to  the  specific  effect  of  the  foreign 
proteins.  In  general,  the  three  animals  exhibit  the  same  relative 
resistance  to  the  thyroid  juice  introduced  intravenously  and  to  thyroid 
given  by  the  mouth.  W.  D.  H. 

The  Effects  of  Blood-transfusion  in  Parathyroid  Tetany. 
Clara  Jacobson  ( Amer .  J.  Physiol.,  1912,  30,  47 — 55). — Intravenous 
injection  once  or  twice  daily  of  defibrinated  blood  of  normal  dogs  into 
parathroidectomised  dogs  prolongs  the  life  of  those  animals  on  the 
whole,  but  has  no  immediate  or  marked  action  on  the  tetany  and 
depression  symptoms.  These  transfusions  have  no  obvious  injurious 
effects  on  normal  animals.  Accepting  the  internal  secretion  hy¬ 
pothesis,  the  results  indicate  a  rapid  destruction  and  elimination,  or 
a  very  slight  concentration  of  the  parathyroid  secretion  in  the  body 
fluids.  W.  D.  H. 

The  Comparative  Toxicity  of  Different  Animal  Tissues  to 
Animals  Susceptible  to  Thyroid  Feeding.  H.  E.  French  (Amer. 
J.  Physiol.,  1912,  30,  56 — 62). — Thyroid  (fresh,  stale,  desiccated, 
commercial,  or  prepared  in  laboratory)  contains  a  substance  which 
is  decidedly  toxic  to  some  animals.  Brain,  liver,  spleen,  kidney, 
skeletal  muscle  give  no  such  effects  when  prepared  in  the  same  way, 
and  given  in  equal  or  even  larger  quantities.  The  nature  of  the 
substance  is  unknown,  but  it  is  evidently  not  due  to  autolysis  or 
decomposition,  or  are  the  effects  simply  due  to  excess  of  protein. 

W.  D.  H. 

Attempts  to  Produce  Experimental  Hyperthyroidism  in 
Mammals  and  Birds.  Anton  J.  Carlson,  J.  JR.  Books,  and  J.  F. 
McKie  (Amer.  J.  Physiol.,  1912,  30,  129 — 159). — Animals  differ 
greatly  in  the  effect  which  thyroid  feeding  produces.  The  cause  of 
their  resistance  is  unknown ;  probably  the  specific  toxic  effects  are 
complicated  with  those  due  to  excess  of  protein  administered;  the 
carnivora  are  more  resistant  than  herbivora.  The  poisonous  symptoms 
are  loss  of  weight,  gastro-enteritis,  and  diarrhoea,  and  a  fatal  result 
may  ensue  especially  in  ducks.  Nervousness,  tachycardia,  and 
exophthalmos  do  not  occur ;  in  other  words,  the  symptoms  are  not 
those  of  exophthalmic  goitre.  Of  all  animals  man  seems  to  be  the 
most  susceptible  to  thyroid  feeding ;  monkeys  exhibit  great  aversion 
to  thyroid,  and  so  cannot  be  used  for  experiment.  W.  D.  H. 

Antagonism  between  Salts  and  Anaesthetics.  II.  De¬ 
crease  by  Anaesthetics  in  the  Rate  of  Toxic  Action  of  Pure 
Isotonic  Salt  Solutions  on  Unfertilised  Star-fish  and  Sea- 
urchin  Eggs.  Ralph  S.  Lillie  (Amer.  J.  Physiol.,  1912,  30,  1 — 17). 
— The  permeability-increasing  and  cytolytic  action  of  isotonic  solu¬ 
tions  of  sodium  and  potassium  salts  on  the  eggs  is  retarded  by  various 
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anaesthetics.  The  period  during  •which  the  eggs  remain  alive  in  such 
solutions  is  thus  prolonged.  This  protective  action  is  less  marked 
than  that  exercised  by  calcium  or  magnesium  salts.  The  view  that 
lipoids  enter  into  the  composition  of  the  plasma-membrane  is  thus 
confirmed.  Calcium  chloride  is  less  antitoxic  against  potassium  than 
against  sodium  salts.  Potassium  cyanide  in  m/  1000-concentration 
decreases  the  immediate  toxic  effect  of  sodium  salts,  but  increases  that 
of  potassium  salts.  W.  D.  H. 

The  Neutralisation  by  means  of  Salts  of  Toxicity  Produced 
by  Acids.  Jacques  Loeb  and  Hardolph  Wasteneys  (Biochem.  Zeitsch., 
1912,  39,  167 — 173). — The  maximal  amounts  of  acid  which  do  not 
act  toxically  on  fish  ( Fundulus )  in  varying  concentrations  of  the 
chlorides  of  calcium,  potassium,  and  sodium  were  determined.  The 
maximal  amount  of  hydrochloric  acid  could  be  tolerated  in  m/4-solu- 
tions,  which  is  about  the  blood-concentration  of  marine  teleosteans. 
The  antagonistic  action  of  the  chlorides  of  calcium  and  sodium  to  the 
toxicity  of  acids  is  about  the  same,  as  might  be  expected  from  Pauli’s 
researches  on  the  antagonistic  action  of  acids  and  salts  on  proteins. 
Some  idea  as  to  the  action  of  salts  and  acids  on  the  whole  fish  may 
be  obtained  by  the  study  of  their  action  on  the  skin  and  gills.  Carbon 
dioxide  acts  toxically  like  other  acids,  and  the  toxic  action  can  also  be 
neutralised  by  salts.  S.  B.  S. 

The  Antagonism  to  Sodium  Bromide  Poisoning.  Jacques 
Loeb  and  Hardolph  Wasteneys  ( Biochem .  Zeitsch .,  1912,  39, 
185 — 199). — These  experiments  were  carried  out  on  fish.  Concentra¬ 
tions  of  the  bromide  of  even  m/200  cause  the  typical  symptoms  of 
bromine  poisoning.  The  solution  is  rendered  non-toxic  by  the  presence 
of  as  many  chlorine  ions  as  there  are  bromine  ions  present.  It 
makes  no  difference  whether  the  chlorides  of  sodium,  calcium,  or 
magnesium  are  used  for  the  purpose.  S.  B.  S. 

The  Influence  of  the  Anion  on  the  Toxicity  of  Sodium  and 
Calcium  Salts.  Jacques  Loeb  ( Biochem .  Zeitsch. ,  1912,  39, 
194 — 199). — The  toxicity  of  salts  (on  Fundulus)  is  not  an  additive 
function  of  the  ions.  Sodium  chloride  is  not  so  toxic  as  the  chlorides 
of  calcium  or  magnesium.  On  the  other  hand,  calcium  and  magnesium 
are  less  toxic  than  sodium  in  the  case  of  the  bromides,  hydroxides, 
nitrates,  acetates,  and  sulphates.  An  explanation  of  these  facts  is 
given,  in  which  the  assumption  is  made  that  the  relative  toxicity  of 
the  ions  varies  with  the  concentrations.  S.  B.  S. 

The  Comparative  Toxicity  of  Concentrated  and  Diluted 
ArsenobeDzene  Solutions  in  Intravenous  Injections.  Charles 
Fleig  (Proc.  K.  Akad.  Wetensch.  Amsterdam ,  1912,  14,  893 — 902). — The 
immediate  toxic  effects  of  intravenous  injections  of  salvarsan  606  (di- 
aminodihydroxyarsenobenzene  hydrochloride)  in  acid  solution  decrease 
inversely  with  the  dilution.  These  poisonous  effects  are  ascribed,  not 
to  the  hydrochloric  acid  in  the  compound,  but  to  a  reaction  of  the 
phenol  (OH)  group  with  the  albuminous  matter  of  the  blood,  giving 
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rise  to  the  formation  of  a  precipitate  which  causes  a  mechanical 
blocking  of  the  vessels.  With  dilute  solutions  this  precipitate  is 
produced  in  a  finer  state  of  division  than  with  the  more  concentrated 
solutions,  and  the  former  do  not,  therefore,  give  rise  to  such  severe 
symptoms. 

Dilute  acid  solutions  (06  gram  in  400  c.c.)  in  artificial  serum  are, 
therefore,  recommended  for  therapeutic  use.  W.  J.  Y. 

Pregnancy  Toxaemia.  Karl  Grube  and  Karl  Reifferscheid 
(Med.  Rlinik,  1912,  No.  14.  Reprint  7  pp.). — The  alcoholic  extract 
of  the  blood  of  pregnant  rabbits  has  no  action  on  other  rabbits. 
The  ethereal  extract,  however,  is  usually  toxic,  producing  paralysis, 
convulsions,  depression  of  blood-pressure,  and  death.  The  boiled 
extract  has  the  same  effect.  The  ethereal  extract  of  non-pregnant 
rabbits  is  innocuous.  The  toxic  extract  is  not  poisonous  to  pregnant 
rabbits  immediately  before  full  term.  W.  D.  H. 

The  Behaviour  of  Yeast-Gum  in  the  Animal  Organism. 
Friedrich  Simon  ( Zeitsch .  physiol.  Chem.,  1912,  77,  218 — 228). — 
Yeast-gum  administered  to  dogs  and  rabbits  is  in  great  measure 
absorbed  in  the  intestinal  tract,  and  in  the  rabbit  it  leads  to  an 
increase  in  the  hepatic  glycogen.  W.  D.  H. 

Substances  which  Constrict  and  Dilate  the  Blood  Vessels  of 
the  Surviving  Frog.  Remarks  on  S.  Samuelson’s  Paper. 
Leo  Popielski  (Arch.  exp.  Path.  Pharm.,  1912,  67,  408). — The  author 
points  out  that  workers  in  his  laboratory  were  the  first  to  state  that 
pure  choline  produces  a  rise  of  blood-pressure,  and  that  many  organs 
(pancreas,  thymus,  brain,  etc.)  yield  a  pressor  substance  which  is  not 
adrenaline,  to  which  the  name  vasohypertensin  is  given.  W.  D.  H. 

The  Fate  of  Xanthine  and  Caffeine  in  the  Human  Body. 
Walter  Levinthal  (Zeitsch.  physiol.  Chem.,  1912,  77,  259 — 279). — The 
experiments  recorded  were  mostly  made  on  the  author's  own  person. 
With  xanthine  it  is  shown  that  in  the  metabolic  processes  of  the  body, 
it  is  probably  excreted  quantitatively  without  breaking  the  purine 
ring  ;  the  main  amount  is  oxidised  to  uric  acid,  and  the  remainder 
is  excreted  unchanged.  Most  was  recovered  if  the  xanthine  was 
administered  intravenously. 

The  experiments  with  caffeine  were  not  so  numerous  or  so  conclusive  ; 
the  small  increase  in  purine  nitrogen  excreted  may  have  been  chiefly 
due  to  the  diuretic  action  of  the  drug. 

Experiments  confirming  the  foregoing  were  also  made  on  a  gouty 
patient ;  in  both  health  and  gout,  the  increase  in  purine  excretion 
after  the  administration  of  thymus  was  small.  W.  D.  H. 

The  Influence  of  Radium  on  the  Body  Temperature  of  Man. 
Hans  Darms  (Chem.  Zentr.,  1912,  i,  739  ;  from  Zeitsch.  exp.  Path. 
Therapie,  1911,  10,  168 — 177). — After  inhalation  of  the  emanation, 
there  is  a  rise  of  temperature  within  the  first  half  hour,  followed  by  a 
constant  fall.  After  drinking  the  emanation,  there  is  within  the  first 
five  minutes  a  fall,  and  afterwards  a  rise  of  temperature.  S.  B.  S. 
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The  Behaviour  of  the  Glucosides,  Especially  Arbutin,  in  the 
Organism.  Robert  Bass  ( Chem .  Zentr.,  1912,  i,  741 — 742  ;  from 
Zeitsch.  exp.  Path.  Therapie,  1911,  10,  120 — 131). — The  investigations 
were  undertaken  with  the  object  of  throwing  light  on  the  genetic 
relationship  between  the  conjugated  glycuronates,  which  are  formed 
in  the  body,  and  the  glucosides  ;  and  the  capacity  for  causing  scission 
of  the  glucosides  by  the  body  and  by  the  individual  organs  was 
investigated.  The  behaviour  of  arbutin  (glucoside  of  quinol)  after 
ingestion  by  the  human  subject  and  by  rabbits,  and  the  behaviour  of 
salicin  (glucoside  of  salicyl  alcohol)  and  arbutin,  after  one  to  three 
days’  digestion  with  extracts  of  different  organs  (liver,  pancreas, 
kidneys,  serum,  mucous  membrane  of  small  intestine,  salivary  glands, 
spleen)  of  man  and  various  animals,  were  investigated.  It  was  found 
that  after  oral  ingestion,  even  of  large  doses  (1*5  to  2 ‘5  grams  per 
kilo.)  of  arbutin  by  rabbits,  the  unchanged  glucoside  was  never  found 
in  the  urine,  but  only  quinol.  On  subcutaneous  injections,  however, 
even  after  doses  of  0‘4  gram  per  kilo.,  the  unchanged  glucoside  was 
found  in  the  urine.  Dogs  can  tolerate  only  about  half  the  dose  when 
subcutaneously  administered.  When  the  doses  of  arbutin  given  orally 
are  smaller  than  the  above  mentioned,  all  the  quinol  is  found  in  the 
urine  in  the  form  of  the  conjugated  sulphuric  or  glycuronic  acids. 
Quinol  given  in  such  doses,  therefore,  can  hardly  exert  an  antiseptic 
action  in  the  organism.  It  appears  that,  as  a  general  rule,  the  quinol 
enters  into  the  conjugated  form  more  rapidly  than  the  hydrolysis  of 
the  arbutin  takes  place,  and  for  this  reason,  arbutin  does  not  easily 
act  toxically.  After  administration  of  arbutin  there  is  no  more 
quinol  glycuronate  in  the  urine  than  after  administration  of  quinol. 
These  results  are  opposed  to  the  conception  that  glucosides  are 
precursors  of  the  glycuronates. 

It  was  found  that  the  liver  and  kidneys  of  rabbit,  cat,  and  pig,  but 
not  that  of  the  dog,  can  hydrolyse  arbutin  and  salicin.  Certain 
glycuronates  can  also  be  hydrolysed  by  various  organs.  This  capacity 
is  specific  for  certain  organs,  and  it  seems  possible  that  in  addition  to 
the  formation  of  glycuronates  in  the  organism,  a  destruction  also 
takes  place  simultaneously  in  certain  animals. 

The  arbutin  was  estimated  in  the  urine  by  precipitation  as  lead  salt, 
hydrolysis  of  the  precipitated  fraction  (after  separating  lead,  etc.)  by 
sulphuric  acid,  and  estimation  of  the  dextrose  thus  formed  by  a 
fermentation  method.  The  principal  of  the  method  used  for  the  estima¬ 
tion  of  quinol  is  that  of  the  reduction  of  ammoniacal  silver  nitrate, 
the  details  of  which  are  given  by  the  author  in  full.  The  hydrolysis 
of  salicin  was  followed  colorimetrically  by  means  of  ferric  chloride, 
whilst  the  scission  of  glycuronates  was  estimated  polarimetrically. 

S.  B.  S. 

Creatine.  Torsten  Thunberg  (Zentr.  Physiol.,  1911,  25,  9 1 5 — 9 1 6). 
— Creatine  increases  the  gaseous  exchanges  of  surviving  frog’s 
muscle.  The  experiments  were  carried  out  with  the  use  of  the  micro¬ 
spirometer,  and  the  increase  .was  progressive  as  the  concentration  of 
the  creatine  was  increased  from  10  to  100  millimole,  per  litre. 

“  S.  B.  S. 
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Pharmacological  Action  of  Certain  2:5-Pyrines.  Karl 
Kobert  ( Chern .  Zentr.,  1912,  i,  508 — 509;  from  Zeitsch.  exp.  Path. 
Thera, pie,  1911,  9,  614 — 638). — Thiopyrine  has  a  stronger  action  on  the 
nervous  system,  and  increases  the  reflex  excitability  in  smaller  doses 
than  antipyrine.  In  large  doses  it  kills  by  paralysing  the  central 
nervous  system.  The  minimal  toxic  dose  for  the  hedgehog  is  0-340 
gram.  Six  grams  given  with  the  food  over  ten  days  were  without 
harmful  effect  on  a  cock,  and  rabbits  could  tolerate  large  doses 
without  injury  either  to  the  mucous  membrane  or  kidneys.  With  the 
quantities  employed,  no  effect  was  observed  on  an  isolated  frog’s 
heart ;  0  04  gram  caused  convulsions  in  a  frog.  Yon  Noorden’s 
clinical  investigations  showed  that  it  had  antirheumatic,  antineuralgic, 
and  antipyretic  properties,  but  it  was  not  so  well  tolerated  by  the 
stomach  as  antipyrine.  Selenopyrine  acts  similarly  to  the  thio- 
compound,  but  not  so  strongly.  The  hydrochloride  of  iminopyrine 
was  non-toxic  in  doses  of  50  mg.  to  the  cat’s  heart,  and  1  to  2  grams 
per  os  were  tolerated  by  dogs.  0‘5  Gram  subcutaneously  administered 
was  also  without  action.  Two  grams  killed  a  dog  of  4  kilos,  in 
four  days.  It  is  without  action  on  the  blood.  Anilopyrine  hydro¬ 
chloride  killed  frogs  in  doses  of  5  mg.  and  rabbits  in  doses  of  50  mg. 
with  excitation  of  nervous  system,  followed  by  paralysis. 

The  hydrochloride  of  5-phenylhydrazino-2-methylpyrine  acts  in 
concentrations  of  1  : 200  to  1  : 3000  on  cats  and  fowls’  blood  with  the 
formation  of  met-  and  cat-hsemoglobin  ;  the  latter  substance  is  not 
formed  from  the  blood  of  rabbits  or  guinea-pigs.  It  paralyses  the 
central  nervous  system,  and  lethal  doses  are  insufficient  to  cause 
blood -changes.  The  methiodide  of  phenylhydrazinomethylpyrine  has 
no  action  on  the  blood  or  central  nervous  system  ;  it  has,  however, 
a  curare-like  action  on  the  peripheral  motor-nerve  endings. 

S.  B.  S. 

The  Influence  of  Cocaine  on  Metabolism,  with  Especial 
Reference  to  the  Elimination  of  Lactic  Acid.  Frank 
P.  Underhill  and  Clarence  L.  Black  (J.  Biol.  Chem.,  1912,  11, 
235 — 252). — Cocaine  introduced  subcutaneously  in  dogs  causes  a 
temporary  rise  of  body  temperature.  Daily  doses  of  10  mg.  per  kilo, 
of  body-weight  cause  no  effect  on  the  metabolism  of  nitrogen  or  fat. 
Doses  of  15  mg.  slightly  impair  fat  utilisation  and  cause  loss  of  body- 
weight.  Doses  of  20  mg.  distinctly  lower  both  fat  and  nitrogen 
utilisation.  Lactic  acid  excretion  is  markedly  increased  in  well-fed 
dogs  and  rabbits,  but  in  inanition  it  is  diminished.  The  increase  may 
be  associated  with  increased  muscular  activity.  The  ammonia  output 
bears  no  relation  to  lactic  acid  elimination.  Lactic  acid  and  carbo¬ 
hydrate  metabolism  are  presumably  intimately  associated,  but  there 
are  indications  that  lactic  acid  may  at  times  arise  from  more  than  one 
antecedent.  W.  D.  H. 
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Accumulation  of  Nitrogen  by  Azotobacter  chroococcum. 
Georg  ROsing  ( Centr .  Baht.  Par.,  1912,  ii,  33,  618 — 623). — A  summary 
of  the  results  obtained  at  Bann-Poppelsdorf  (Remy,  Abstr.,  1909,  ii, 
340;  Remy  and  Rosing,  Centr.  Baht.  Par.,  1911,  ii,  29,  36  ;  Abstr., 
1911,  ii,  758),  and  a  reply  to  Kaserer  (Centr.  Baht.  Par..,  1911,  ii,  31, 
577).  N.  H.  ,T.  M. 

Potassium  Requirements  of  Azotobacter.  J.  Vogel  (Centr. 
Baht.  Par.,  1912,  ii,  32,  411 — 421.  Compare  Abstr.,  1910,  ii,  987). — 
The  author’s  earlier  experiments  were  repeated,  and  also  those  of 
Krzemieniewska,  and  the  results  lead  to  the  conclusion  that 
Azotobacter  is  able  to  grow  and  to  fix  nitrogen,  if  only  to  a  slight 
extent,  in  the  presence  of  only  minute  traces  of  potassium  salts. 
Larger  quantities  of  potassium  induce  a  more  economical  consumption 
of  the  carbohydrate  supplied  (dextrose)  and  a  more  energetic  assimila¬ 
tion  of  nitrogen.  H.  B.  H. 

The  Fixation  and  Release  of  Nitrogen.  Leonhard  Felsinger 
(Zeitsch.  landw.  Versuchs-wesen.  Osterr.,  1910 — 1911,  14,  1039 — 1103). 
— A  comprehensive  research  into  the  conditions  governing  nitrification 
and  denitrification  ;  experiments  were  carried  out  under  aerobic  and 
anaerobic  conditions  in  different  culture  solutions  impregnated  with 
various  types  of  soils,  and  the  result  of  the  addition  of  nitrates, 
nitrites,  ammonium  salts,  dextrose,  and  organic  fertilisers  such  as  bone 
meal,  dried  blood,  ground  hoofs,  and  farmyard  manure  studied. 

The  relation  between  the  carbon  dioxide  formed  and  the  nitrifying 
changes  was  also  observed  ;  the  nitrogen  evolved  during  denitrification 
was  collected,  and  the  ratio  of  nitrate  to  nitrite  present  followed  by 
estimations  of  these  constituents  during  the  process.  F.  M.  G.  M. 

The  Retention  of  Ammoniacal  Nitrogen  on  Limed  and 
Unlimed  Soils.  Otto  Lemmermann,  *  E.  Blanck,  B.  Heinitz,  and 

I.  von  Wlodek  (Landw.  Jahrb.,  1911,  41,  163 — 216). — The  esu  Its  of 

work  extending  over  several  years  on  the  influence  of  different 
salts  of  lime  on  the  nitrification  of  numerous  ammonium  salts  under 
varying  conditions  of  temperature,  moisture,  and  in  the  presence  or 
absence  of  other  fertilisers.  The  analytical  results  are  tabulated, 
and  the  general  conclusion  drawn  that  nitrification  is  more  rapid 
in  soils  containing  lime  than  in  those  in  which  this  constituent  is 
deficient.  F.  M.  G.  M. 

Toxic  Effects  of  “  Alkali  Salts  ”  in  Soils  on  Soil  Bacteria. 

II.  Nitrification.  Charles  B.  Ltpman  (Centr.  Baht.  Par.,  1912, 
ii,  33,  305 — 313). — An  account  of  ^experiments  conducted  on  similar 
lines  to  those  previously  reviewed  (this  vol.,  ii,  76).  A  number  of 
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cultures  were  made  with  100  grams  of  fine  sand  and  2  grams  of  fine 
blood  meal,  and  to  these  were  added  various  weights  of  sodium  sulphate, 
chloride,  and  carbonate.  Water  was  added  in  order  to  bring  up  the 
moisture  to  18%,  and  after  incubation  at  28°  for  three  weeks,  the 
amount  of  nitrates  formed  in  each  culture  was  estimated. 

The  results  indicate  that  the  nitrification  of  organic  matter  in  soils 
is  inhibited  by  the  presence  of  certain  amounts  of  each  of  the  alkali 
salts  tested.  Of  these,  sodium  carbonate  appears  to  be  the  most 
toxic,  sodium  sulphate  least  toxic,  whilst  sodium  chloride  occupies  an 
intermediate  position.  The  amounts  of  these  salts  sufficient  to  inhibit 
the  formation  of  nitrates  are  :  sulphate  035%,  chloride  0T%,  and 
carbonate  0  025%  of  the  weight  of  dry  soil.  Hence  nitrifying 
bacteria,  on  the  whole,  are  most  sensitive  to  carbonate,  which,  as  was 
shown  in  the  earlier  paper,  exerts  the  greatest  stimulative  action  on 
ammonia-producing  bacteria.  This  behaviour  of  nitrifying  bacteria 
agrees  closely  with  that  of  higher  plants,  and  disproves  the  assumption 
previously  made,  that  the  stimulative  action  of  sodium  carbonate  on 
ammonifying  bacteria  would  account  for  the  large  quantities  of 
nitrates  often  found  in  “  black  alkali  ”  soils.  H.  B.  H. 

The  Bacterial  Production  of  Acetylmethylcarbinol  and 
/fy-Butylene  Glycol  from  Various  Substances.  II.  Arthur 
Harden  and  (Mrs.)  Dorothy  Norris  ( Proc .  Roy.  Soc.,  1912,  B,  85, 
73 — 78). — The  laevorotatory,  volatile,  reducing  substance  obtained  by 
Per6  (Ann.  Inst.  Past.,  1896,  10,  417),  from  the  products  of  the  aerobic 
action  of  B.  subtilis  and  B.  mesentericus  vulgatus  on  mannitol,  and  of 
Tyrothrix  tenuis  on  dextrose  and  glycerol  has  been  identified  as  acetyl¬ 
methylcarbinol.  It  is  readily  volatile  in  steam,  gives  the  Voges  and 
Proskauer  reaction,  and  forms  the  phenylosazone  of  diacetyl.  The 
anaerobic  fermentation  of  glycerol  by  B.  lactis  aerogenes  does  not  give 
rise  to  any  reducing  substance.  A  quantitative  study  of  the  last 
action  was  made,  and  the  products  found  to  be  ethyl  alcohol,  formic, 
acetic,  lactic  and  succinic  acids,  carbon  dioxide,  hydrogen,  and 
j8y-butylene  glycol.  W.  J.  Y. 

Mobilisation  of  Phosphoric  Acid  of  Soils  under  the  Influence 
of  Bacteria.  II.  S.  A.  Sewerin  ( Centr .  Bakt.  Par.,  1912,  32,  498 — 520. 
Compare  Abstr.,  1911,  ii,  61). — When  soils  sterilised  at  high  tempera¬ 
tures  are  inoculated  with  bacteria  contained  in  an  extract  of  normal 
soil,  there  ensues  a  reduction  in  the  amount  of  soluble  phosphorus 
compounds  in  the  soil.  Pure  cultures  of  different  bacteria  were  used 
for  re-infection  of  the  treated  soils,  and  showed  specific  differences. 
Whilst  Bacillus  pyocyaneus  and  B.  radicicola  increased,  Bacterium-a 
reduced  the  amount  of  easily  soluble  phosphorus  compounds. 

There  does  not  appear  to  be  any  definite  relation  between  carbon 
dioxide  production,  capacity  of  growth  of  the  organism,  and  the 
production  of  soluble  phosphorus  compounds.  The  final  amount  is 
determined  by  the  interaction  of  these  factors  and  others  which  are 
bound  up  with  the  specific  physiological  properties  of  the  bacteria. 
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The  Formation  of  Hydrogen  Sulphide  from  Cystine  and 
Other  Sulphur  Compounds  by  means  of  Bacteria.  Takaoki 
Sasaki  and  Ichiro  Otsuka  ( Biochem .  Zeitsch.,  1912,  39,  208 — 215). — 
Most  of  the  bacteria  investigated  were  capable  of  forming  hydrogen 
sulphide  from  cystine.  Exceptions  were  the  fluorescing  bacteria, 
B.  pyocyaneus,  and  various  staphylococci.  Mercaptan  was  not  detected. 
The  staphylococci  behave  differently  towards  sulphur  and  cystine. 
From  the  former  they  can  form  hydrogen  sulphide.  The  proteins  of 
the  bacteria  have  no  part  in  the  hydrogen  sulphide  formation. 
Neither  from  taurine  nor  sulphates  can  bacteria  form  hydrogen 
sulphide.  S.  B.  S. 

Biochemistry  of  Micro-organisms.  V.  Fermentation  and 
Production  of  Formic  Acid  by  Yeasts.  Hartwig  Franzen  and 
O.  Steppuhn  ( Zeitsch .  physiol.  Chern.,  1912,  77,  129 — 182.  Compare 
Abstr.,  1911,  ii,  60). — Experiments  made  with  a  number  of  pure 
yeasts,  grown  in  wort  or  yeast  water  solutions  to  which  sodium 
formate  was  added,  prove  conclusively  that  formic  acid  is  both 
produced  and  fermented  by  the  living  yeast.  Zymase  behaved 
similarly  to  the  living  yeast,  and  it  is  considered  that  the  production 
and  fermentation  of  formic  acid  is  due  to  enzyme  action  and  that  it  is 
closely  related  to  the  actual  decomposition  of  sugar  into  alcohol  and 
carbon  dioxide.  Other  possible  methods  of  the  formation  of  formic 
acid  are  considered,  such  as  its  production  by  the  decomposition  of 
amino-acids  or  by  oxidation  of  dextrose,  but  it  is  shown  that  these 
are  not  applicable.  Accordingly,  formic  acid  is  proved  to  be  an  inter¬ 
mediate  product  of  alcoholic  fermentation.  E.  F.  A. 

The  Formation  of  Volatile  Acids  by  Yeasts  after  Fer¬ 
mentation  under  Aerobic  Conditions.  A.  Osterwalder  (Centr. 
Bakt.  Par.,  1912,  ii,  32,  481 — 498). — When  fermentation  under 
aerobic  conditions  has  taken  place,  there  occurs  sedimentation  of  the 
yeast  cells,  and  at  a  later  date,  a  new  growth  of  organisms  in  the  form 
of  flocculent  or  even  layers  of  yeast  above  the  sediment.  Under 
similar  conditions  the  amount  of  volatile  acids  rises,  within  a  period  of 
four  to  five  months,  to  about  1'8%  (calculated  as  acetic  acid). 

These  volatile  acids  do  not  appear  to  be  due  to  simple  oxidation  of 
the  alcohol  present,  or  to  the  degradation  of  non-volatile  acids.  It  is 
suggested  that  they  are  formed  as  products  of  metabolism  during  the 
secondary  fermentation,  possibly  by  means  of  oxydases.  The  amount 
of  acid  formed  is  more  or  less  dependent  on  the  variety  of  yeast. 

H.  B.  H. 

Fermentation  Experiments  with  Different  Varieties  of 
Yeast  on  Different  Sugars.  Paul  Lindner  ( Chem .  Zentr.,  1912, 
1,  510 — 511  ;  from  Woch.  Brauerei,  1911,  28,  612 — 613). — The 
following  carbohydrates  were  investigated  :  dextrose,  mannose, 
galactose,  lsevulose,  trehalose,  sucrose,  maltose,  lactose,  melibiose, 
raffinose,  a-methylglucoside,  xylose,  and  rhamnose.  The  same  varieties 
of  yeasts  were  employed  as  in  the  investigations  of  the  author  with 
Mohr.  The  simple  sugars  and  trehalose,  sucrose,  and  maltose  under- 
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went  fermentation,  but  not  lactose.  A  doubtful  fermentation  was 
observed  in  certain  cases  with  xylose  and  rhamnose.  Melibiose  is  not 
fermented  by  top-yeast.  The  greatest  differences  were  shown  in  the 
action  of  the  yeast  towards  a-methylglucoside,  which  appears,  therefore, 
to  be  the  substance  best  adapted  for  the  differentiation  of  different 
varieties.  S.  B.  S. 

The  Assimilability  of  Different  Carbohydrates  by  Varieties 
of  Yeast,  etc.  Paul  Lindner  ( Chem .  Zentr.,  1912,  i,  510;  from 
Woch.  Brauerei,  1911,  28,  561 — 563). — The  author  gives  a  tabular 
summary  of  the  results  of  a  previous  work  (carried  out  with  Saito)  in 
addition  to  investigations  with  melibiose  and  galactose,  which  are 
assimilated  without  undergoing  fermentation.  S.  B.  S. 

Antiseptic  Properties  of  Creosote.  K.  W.  Charitschkoff 
(J.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  345 — 348). — Varying  views 
are  held  concerning  the  particular  constituents  of  creosote  which 
produce  its  antiseptic  action.  The  author  has  made  a  number  of 
experiments  with  creosote,  before  or  after  subjection  to  treatment  in 
various  ways  to  remove  the  phenols,  nitrogenous  compounds,  etc. 
The  creosote  was  mixed  in  definite  proportions  with  a  gelatin  medium, 
which  was  kept  shaken  until  it  solidified,  so  that  the  emulsified  drops 
of  creosote  were  distributed  through  the  solid  medium.  The  organisms 
examined  were  Merulius  lacrimans ,  Penicillium  glavcum,  and  a  mould 
isolated  in  pure  culture  from  putrefied  strawberries. 

The  results  show  that,  although  the  phenols  and  nitrogenous 
compounds  by  themselves  exhibit  considerable  antiseptic  properties, 
their  presence  in  creosote  only  slightly  increases  the  antiseptic  power 
of  the  latter.  Creosote  freed  from  pheDols  and  certain  other  consti¬ 
tuents  by  treatment  with  sulphuric  acid  still  exerts  a  decided 
antiseptic  action.  T.  H.  P. 

Chemical  Means  of  Protecting  Plants  from  Frost.  N.  A. 
Maximoff  (Ber.  devt.  hot.  Ges.,  1912,  30,  52 — 65). — The  introduction 
of  neutral  organic  compounds,  such  as  carbohydrates,  alcohols,  and 
acetone,  into  the  plant  cells  can  considerably  increase  the  power  of 
plants  to  resist  the  action  of  cold.  The  protective  action  is  not  directly 
connected  with  osmotic  pressure  and  the  lowering  of  the  freezing 
point.  The  action  varies  with  different  substances,  the  sugars  being 
the  most  effective,  then  glycerol,  the  monobydrie  alcohols,  and  acetone. 
Mannitol  has  a  very  slight  protective  action. 

With  the  removal  of  the  substance  artificially  introduced,  the  power 
of  the  plant  in  resisting  cold  returns  to  its  original  condition.  Plants 
which  are  naturally  able  to  resist  the  action  of  cold  may  be  weakened 
in  this  respect  by  prolonged  contact  with  water.  N.  H.  J.  M. 

Action  of  MaDgaDese  on  the  Growth  of  Plants.  Theodor 
Pfeiffer  and  E.  Blanck  ( Landw .  Versvchs-Stat.,  1912,  77,  33 — 66). — 
Experiments  in  pots  and  on  small  plots  (9  square  metres)  are 
described.  The  conclusion  is  drawn  that  under  some  conditions 
manganese  salts  may  have  a  favourable  effect  on  plant  development ; 
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it  is,  however,  doubted  whether  the  action  of  manganese  is  of  practical 
importance,  and  more  evidence  is  required  before  its  employment  can 
be  recommended.  N.  H.  J.  M. 

The  Action  of  some  Carbon  Derivatives  on  the  Develop¬ 
ment  of  Penicillium  glaucum  and  their  Retarding  Action 
in  connexion  with  Solubility  in  Water  and  in  Oil.  Jacob 
Boeseken  and  H.  Waterman  ( Proc .  K.  Akad.  Wttensch.  Amsterdam , 
1912,  14,  928 — 935). — The  influence  on  Penicillium  glaucum  was 
investigated  of  a  number  of  carbon  compounds  of  various  types,  these 
compounds  serving  as  sole  source  of  organic  nutriment.  Growth  took 
place  readily  on  compounds  soluble  in  water  but  only  sparingly  soluble 
in  oil,  whilst  compounds  more  readily  soluble  in  oil  than  in  water 
(n-butyric  acid)  only  permitted  growth  in  low  concentrations,  higher 
concentrations  producing  either  a  partial  or  complete  inhibition. 
With  compounds  sparingly  soluble  in  water,  no  interference  was 
observed,  although  their  solubility  in  oil  was  considerable  (decoic  acid). 

Only  a  feeble  growth  or  none  at  all  took  place  on  compounds,  such 
as  the  higher  fatty  acids,  which  are  nearly  insoluble  in  water,  or  on 
compounds,  such  as  formaldehyde,  fairly  soluble  both  in  water  and  oil, 
and  also  on  simple  highly  oxidised  compounds  like  carbon  dioxide, 
urea,  and  formic  acid. 

These  phenomena  are  explained  by  supposing  that  the  organism  is 
protected  by  a  layer  of  water,  which  the  substances  must  traverse 
before  entering  the  protoplasm.  Substances  insoluble  in  water  will, 
therefore,  have  neither  a  nutrient  nor  a  toxic  action.  Substances  only 
sparingly  soluble  in  water  can  only  enter  slowly  and  in  insufficient 
quantity  to  produce  retardation.  On  the  other  hand,  compounds 
soluble  both  in  oil  and  water  can  only  act  as  a  nutrient  in  low 
concentrations,  and  in  higher  concentrations  will  dissolve  in  the 
lipoids  of  the  cell  in  sufficient  quantity  to  produce  inhibition. 

An  antiseptic,  therefore,  should  be  very  soluble  in  oil,  and  also 
sufficiently  so  in  water  to  penetrate  readily  into  the  cell. 

w.  j.  y. 

The  Interdependence  of  Protein  Degradation  in  Plants, 
and  their  Respiratory  Processes.  I.  The  Action  of  the 
Oxygen  of  the  Air  on  the  Work  of  the  Proteoclastic  Ferment 
in  Killed  Plants.  Wladimir  Palladin  and  G.  Kraale  ( Biochem . 
Zeitsch.,  1912,  39,  290 — 301). — The  autolysis  of  the  proteins  of  killed 
plants  which  are  rich  in  respiratory  chromogens  is  strongly  inhibited  by 
the  atmospheric  oxygen.  The  looser  the  tissue  the  more  strongly  marked 
is  this  inhibition;  thus,  in  the  compact  tissue  of  mushroom  tops,  the  pro¬ 
tein  degiadation  was  increased  15%  in  the  absence  of  oxygen,  whereas 
in  the  looser  tissue  of  the  stems  it  was  increased  34%,  and  in  the  very 
loose  tissue  of  the  etiolated  beau  leaves  it  was  increased  122%.  The 
authors  remark  that  in  the  study  of  the  organs  of  killed  plants  or 
animals  it  is  not  sufficient  to  merely  ascertain  the  optimal  conditions 
(temperature  reaction  of  the  medium,  etc.)  for  any  given  ferment ;  the 
action  of  other  ferments  present  must  also  be  taken  into  account,  as 
these  may  produce  products  which  are  injurious  to  the  ferment  under 
consideration.  3.  B.  S. 
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Limits  of  Germination  of  Seeds  Submitted  to  the  Action 
of  Different  Solutions.  Pierre  Lesage  (Compt.  rend.,  1912,  154, 
826 — 829).— Seeds  of  cress  were  steeped  in  solutions  of  alcohol  of 
different  concentrations  for  different  periods,  and  then  placed  in  water. 
After  treatment  with  absolute  or  very  dilute  alcohol,  the  seeds 
retained  tbeir  ability  to  germinate,  whilst  moderately  dilute  alcohol 
inhibited  subsequent  germination.  The  results  were  plotted  in  the' 
form  of  curves,  from  which  it  was  found  that  the  time  limit  beyond 
which  steeping  in  alcohol  of  any  dilution  will  prevent  germination  is 
fifty  days.  The  limit  below  which  germination  will  invariably  take 
place,  whatever  the  concentration,  is  three  hours.  Similar  curves 
were  given  by  radish  seeds  steeped  in  solutions  of  sodium  chloride. 

w.  o.  w. 

Presence  of  Arsenic  in  Some  Vegetable  Foods.  F.  Jadin  and 
A.  Astruc  {Compt.  rend.,  1912,  154,  896 — 896). — The  organic  matter 
in  thirty-six  different  foods  was  destroyed  by  Bertrand’s  method  (Abstr., 
1903,  ii,  91,  310),  and  the  arsenic  estimated  by  Gautier’s  modification 
of  Marsh’s  method.  The  following  numbers  give  the  weight  of  arsenic 
in  mg.  in  100  grams  of  material.  Mushrooms  0*006,  dry  peas  and 
beans  0*007 — 0*025,  fresh  vegetables  0*003 — 0  023,  nuts  0*011 — 0*025, 
fruit  0*005 — 0*012.  The  highest  proportion  of  arsenic  was  found  in 
red  haricots,  0*025,  almonds  0  025,  lettuce  0*023,  celery  0*020. 

W.  O.  W. 

Studies  on  Malic  Acid.  I.  Transformation  of  Malic  Acid  into 
Sugar  by  the  Tissues  of  the  Maple  (Acer  saccharinum).  W.  K. 
Bloor  {J.  Amer.  Chern.  Boc.,  1912,  34,  534 — 539). — it  is  well  known 
that  during  the  ripening  of  fruits  which  contain  malic  acid,  the  acid 
disappears  and  the  amount  of  sugar  increases.  The  present  investiga¬ 
tion  was  undertaken  in  order  to  ascertain  whether  a  similar  change 
takes  place  in  the  sugar  maple. 

It  has  been  found  that  when  the  tissue  of  maple  shoots  or  buds  i» 
mixed  with  solutions  of  malic  acid  or  malates  and  exposed  to  sunlight,, 
a  transformation  of  malic  acid  into  sugar  takes  place,  as  is  indicated 
by  an  increase  of  the  reducing  power  and  a  decrease  of  the  acidity  of 
the  solutions.  A  similar  change  takes  place  to  a  smaller  extent  in  the 
dark  at  38°.  The  agent  to  which  the  change  is  due  is  somewhat 
soluble  in  water,  is  destroyed  by  boiling,  and  is  therefore  probably  an 
enzyme.  E.  G. 

The  Occurrence  of  Betaines  in  the  Vegetable  Kingdom. 
Kiyohisa  Yoshimura  and  Georg  Trier  (Zeitsch.  physiol.  Chem.,  1912, 
77,  290 — 302). — The  occurrence  of  betaines  (stachydrine,  betonicine, 
trigonelline)  is  sporadic  and  does  not  follow  the  natural  orders.  A 
number  of  examples  are  given  of  plants  in  various  orders,  some 
of  which  do,  others  of  which  do  not,  yield  betaine.  Choline  was 
present  in  most.  W.  D.  H. 

The  Lsevorotatory  Carbohydrate  from  the  Rhizome  of 
Asclepias  vincetoxicum.  Georges  Masson  {Chem.  Zentr.,  1912,  i, 
356 — 357  j  from  Bull.  Sci.  pharma  col.,  18,  282 — 283). — The  rotatory 
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power  of  vincetoxin  (asclepic  acid)  is  due  to  the  presence  of  a  carbo¬ 
hydrate,  which  after  purification  with  animal  charcoal  forms  a  white, 
hygroscopic  substance  with  [a]D  —  15'64°.  It  reduces  Fehling’s  solu¬ 
tion  after  hydrolysis.  S.  B.  S. 

Pectins  of  Aucuba  and  Sweet  Orange.  Victor  Harlay 
(J.  Pharm.  Chim.,  1912,  [vii],  5,  344 — 347). — The  pectins  isolated 
from  aucuba  fruits  and  sweet  orange  fruit  rinds  are  described. 

The  dry  ground  pulp  of  aucuba  fruits  wa9  extracted  with  boiling 
water  and  the  extract  precipitated  with  alcohol.  The  precipitate  was 
purified  by  (1)  boiling  with  alcohol  (90°)  and  (2)  solution  in  water, 
filtration,  and  re-precipitation  with  alcohol  containing  hydrochloric 
acid.  It  was  then  a  brownish- white  powder,  containing  6-86%  water 
and  1*80%  ash,  was  soluble  in  water,  did  not  reduce  Fehling’s  solution, 
and  was  precipitated  from  its  aqueous  solution  by  lime  water,  baryta 
water,  or  copper  sulphate  solution.  It  had  [a]D  +217*3°  (corr.)  in 
water,  and  by  Tollens*  method  yielded  mucic  acid,  derived  from 
galactan. 

The  white  portion  of  sweet  orange  peel  was  freed  from  hesperidin 
by  extraction  with  alcohol,  and  the  pectin  was  then  isolated  by  the 
method  described  above.  It  formed  a  white  powder,  giving  an 
opalescent  solution  in  water,  which  was  precipitated  by  the  agents 
mentioned  above.  It  had  [a]D  +176*6°  (corr.)  in  chloral  hydrate 
solution,  and  on  hydrolysis  by  dilute  sulphuric  acid  gave  arabinose 
and  with  nitric  acid  gave  mucic  acid,  the  latter  derived  from  galactan. 

T.  A.  H. 

The  Pharmacognosy  of  Adenium  Hongkel  and  Xantho- 
xylum  ochroxylum.  Maurice  Leprince  ( Chem .  Zentr.,  1912,  i, 
586 — 587  ;  from  Bull.  Sci.  pharmacol.,  18,  337 — 345). — Adenium 
Hongkel  (called  Kidi  Sarane  on  the  West  Coast  of  Africa,  where  it  is 
native)  contains  a  light  yellow,  amorphous  substance,  C19H2808, 
m.  p.  84 — 85°,  [a]D  +  134°,  which  is  quite  insoluble  in  water.  It  is 
not  a  glucoside,  and  is  a  powerful  heart  poison  of  the  digitalin 
group. 

Xanthoxylum  ochroxylum ,  from  Central  and  South  America,  contains 
two  alkaloids,  a- and  /3-xantherines,  belonging  to  the  group  of  berberine, 
two  crystalline  neutral  substances,  a-  and  (3-xanthoxylins ,  and  a  mixture 
of  ethereal  and  fatty  oils. 

a -Xantherine,  C24H2306N,  obtained  mostly  from  the  bark,  crystal¬ 
lises  from  benzene  in  colourless  needles,  m.  p.  186 — 187°.  It  is 
coloured  yellow  when  left  exposed  in  air.  The  salts  are  similar  to  the 
berberine  salts.  (3-Xantherine  differs  from  the  a-alkaloid  in  the  great 
solubility  of  the  hydrochloride  in  water. 

The  fatty  substances  (6%)  distil  in  a  vacuum  with  slight  decomposi¬ 
tion,  and  are  for  the  most  part  unsaponified  on  treatment  with 
alcoholic  potassium  hydroxide.  They  have  a  sharp,  burning,  anaesthetis¬ 
ing  taste.  When  kept  they  change  into  a  wax-like  substance  insoluble 
in  petroleum.  They  act  as  an  analgesic.  a-Xantherine  has  a 
paralytic  action  on  the  intracardial  nervous  system.  S.  B.  S. 
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Pharmacodynamic  Investigations  of  Catha  edalis.  Jacques 
Chevalier  ( Chem .  Zentr.,  1912,  i,  371  ;  from  Bull.  Sci.  pharmacol., 
18,  264 — 275). — The  author  gives  a  general  account  of  the  uses, 
occurrence,  and  pharmacognosy  of  the  plant.  To  obtain  katine 
from  it,  the  powdered  leaves  are  ground  with  dilute  ammonia  to 
a  thick  paste,  which  is  extracted  twenty-four  hours’  later  with  80% 
alcohol.  After  evaporation  of  the  solvent  a  syrupy  residue  is  obtained, 
which  yields  a  precipitate  on  treatment  with  ammonia.  This,  after 
drying,  and  the  mother  liquor  are  extracted  with  chloroform.  The 
alkaloid  is  dissolved  out  with  acidified  water,  precipitated  with  dilute 
ammonia,  again  taken  up  with  chloroform,  Irorn  which  it  is  extracted 
with  acid,  and  again  precipitated.  It  has  a  composition  represented  by 
the  formula  C10H18ON2.  Yield,  0T1 — 0125%.  The  leaves  of  the 
older  plants  give  the  best  yield.  It  is  hard  to  obtain  it  crystalline, 
but  it  gives  a  crystalline  sulphate  and  hydrochloride.  It  has  a  sedative 
action  on  the  nerves  like  cocaine  and  small  doses  of  morphine;  it 
is  not,  however,  either  an  analgesic  or  local  anaesthetic ;  it  has  a 
stimulant  action  on  the  heart  and  muscles  similar  to  that  of  cocaine. 

S.  £.  S. 

Chemical  Examination  of  Jambul  Seeds.  Frederick  B.  Power 
and  Thomas  Callan  ( PharmJ .,  1912,  [iv],  34,  414 — 417). — These  seeds, 
derived  from  Eugenia  Jambolana ,  Lam.,  have  been  examined  already 
by  Elborne  [ibid.,  1888,  921),  Pottiez  {Ann.  Pharm.,  Louvain,  1899,  5, 
373,  490),  and  Boersch  {Apoth.  Zeit.,  1899,  510  ;  1900,  92  ;  1901,  350). 

An  alcoholic  extract  of  the  seeds  yielded  on  steam  distillation :  (A) 
a  dark-coloured  aqueous  liquid,  (B)  a  soft  resin,  and  (C)  essential  oil, 
0-9258,  aD-2°51'  in  a  50  mm.  tube,  which  was  pale  yellow, 
had  an  agreeable  odour,  aud  on  distillation,  under  25  mm.  pressure 
began  to  boil  at  118°,  gave  a  large  fraction,  b.  p.  145 — 155°,  and  a 
final  small  fraction,  b.  p.  155 — 170°. 

The  aqueous  liquid  {A)  on  extraction  with  ether  afforded  gallic  acid 
already  found  by  Elborne  ( loc .  cit).  It  also  contained  some  jambulol 
(see  below),  tannin,  a  sugar,  which  yielded  d-pheuylglucosazone,  and 
indefinite  products. 

The  soft  resin  {B)  was  extracted  in  turn  by  light  petroleum,  ether, 
chloroform,  ethyl  acetate,  and  alcohol.  The  light  petroleum  extract 
consisted  of  resin  and  fatty  matter.  The  latter  after  hydrolysis  with 
alcoholic  potash  yielded  (1)  unsaponifiable  matter,  a  mixture  of  an 
alcohol  atid  a  hydrocarbon,  as  well  as  traces  of  a  phytosterol  and  (2) 
a  mixture  of  oleic,  linoleic,  stearic,  and  palmitic  acids.  The  ether, 
chloroform,  and  ethyl  acetate  extracts  consisted  of  indefinite  amorphous 
products,  but  the  ethyl  acetate  extract  contained  some  jambulol 
(see  below).  The  portion  finally  dissolved  by  alcohol  was  separated 
into  readily  soluble,  amorphous  resin  and  a  sparingly  soluble 
substance,  jambulol,  C16H304(0H)5,  which  crystallises  (with  solvent) 
from  pyridine  in  brown  needles,  is  sparingly  soluble  in  sodium 
carbonate,  but  readily  in  potassium  hydroxide  solution,  forming  an 
intensely  yellow  liquid,  from  which  it  is  re-precipitated  by  acids.  It  is 
insoluble  in  organic  solvents,  except  pyridine,  and  does  not  melt  at 
340°.  Jambulol  yields  a  pentacetyl  derivative,  m.  p.  335°  (decomp.),  pale 
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brown  leaflets  from  boiling  nitrobenzene,  and  a  pentabenzoyl  derivative, 
m.  p.  333°,  small,  colourless  plates.  The  seeds  are  free  from  alkaloid, 
glucoside,  and  enzyme.  The  statement  of  Pottiez  ( loc .  cit .)  that  they 
contain  quercitol  and  cinnamic  acid  could  not  be  contirmed,  nor  that 
of  Boersch  that  they  contain  a  glucoside,  “  antimellin.”  T.  A.  H. 

Pectins  of  Kalmia  latifolia  Leaves  and  Verbascum  thap- 
sus  Roots.  Emile  Verdon  (J.  Pkarm.  Chim.,  1912,  [vii],  5, 
347 — 353.  Compare  Bourquelot  and  Bridel,  Abstr.,  1910,  i,  817; 
Bourquelot  and  Fichtenholz,  this  vol.,  ii,  196). — The  pectins  of  these 
two  plants  have  been  isolated  by  the  method  employed  by  Bourquelot 
and  Herissey  (Abstr.,  1898,  i,  607),  using  material  which  had  first 
been  extracted  with  alcohol,  and  are  described. 

Verbascum  thapsus  roots  yield  0*66%  of  pectin  as  a  grey  powder, 
containing  6'89%  of  ash,  soluble  in  water  to  an  opalescent  liquid,  and 
having  [a]D+ 157 '55°  (corr.).  The  aqueous  solution  is  coagulated  by 
lucerne  pectase,  on  hydrolysis  by  dilute  sulphuric  acid  yields 
arabinose,  and  on  treatment  with  dilute  nitric  acid  furnishes  mucic 
acid. 

Kalmia  latifolia  leaves  furnished  0*65%  of  pectin,  and  the  mother 
liquors  on  keeping  deposited  about  0T6%  of  a  second  product,  B.  The 
pectin  is  a  whitish  powder  containing  19  24%  of  water,  and  yielding 
3 ‘50%  of  ash.  It  is  soluble  in  water,  forming  a  viscous,  opaque  liquid, 
which  becomes  limpid  when  shaken  with  powdered  talc  and  filtered. 
It  has  [a]u  +  158‘62°,  is  precipitated  by  the  usual  reagents,  such  as 
lime  water,  and  coagulated  by  pectase.  With  nitric  acid  it  gives 
mucic  acid,  and  with  dilute  sulphuric  acid  is  hydrolysed  to  arabinose. 

Product  B  is  a  whitish  powder  containing  1’649%  of  ash,  and  having 
[a]D  +  97T8°.  It  swells  in  water  and  finally  dissolves,  yielding  an 
opalescent,  viscous  liquid.  It  is  not  coagulated  by  pectase,  and  is  not 
precipitated  by  the  reagents  which  precipitate  pectins,  or  does  it 
yield  mannose  on  hydrolysis.  It  reduces  Fehling’s  solution  only  after 
hydrolysis  by  dilute  sulphuric  acid  under  pressure  at  105°.  With 
nitric  acid,  it  yields  mucic  acid.  T.  A.  H. 

The  Resin  of  Khaya  Madagascariensis.  A.  Gerard  ( Chem . 
Zentr.,  1912,  i,  357  ;  from  Bull.  Bci.  pharmacol.,  18,  148 — 151). — The 
plant  belongs  to  the  family  of  the  Meliaceae.  The  resin  from  the  bark 
is  partly  soluble  in  water  (54 ‘8%  of  the  dried  substance).  The  solution 
is  dextrorotatory.  The  resin  contains  an  oxydase,  peroxydase,  and 
emulsin,  but  no  myrosin.  The  organic  constituents  contained 
galactans  and  pentosans.  Starch  is  absent.  S.  B.  S. 

The  “Encrusting”  Pigment  of  the  Sugar-cane.  L.  G. 
Langguth-Steuerwald  {Chem.  Zentr. ,  1912,  i,  831 — 832  ;  from  Med, 
Proef station  Java-SuiJcer  Industrie,  1911,  365 — 379). — For  the  prepara¬ 
tion,  the  material  was  extracted  for  two  days  with  3%  sodium 
hydroxide  solution,  and  Fehling’s  solution  was  added  to  this  extract, 
which  precipitates  the  resinous  matters  as  copper  salts ;  from  the 
filtrate,  the  pigment  was  obtained  as  a  flocculent  precipitate  by  acidifi¬ 
cation  with  sulphuric  acid.  This  has  the  character  of  an  acid,  is 
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soluble  in  alcohol,  but  only  slightly  soluble  in  water  and  insoluble  in 
ether  and  benzene.  It  has  the  composition  represented  by  the  formula 
(C5H702)x.  For  it  the  name  saccharetin  is  proposed  ;  it  is  in  many  of 
its  properties  analogous  to  the  phlobaphens,  and  is  to  be  regarded  as 
a  constituent  of  the  encrusting  woody  matter,  especially  lignin. 
With  phloroglucinol  and  hydrochloric  acid  it  gives  an  intense  red 
coloration,  and  with  aniline  sulphate  and  sulphuric  acid,  an  orange 
colour.  On  dry  distillation  it  yields  pyrogallol ;  on  warming  with  dilute 
acids,  vanillic  acid  and  vanillin.  On  fusion  with  potassium  hydroxide 
it  yields  protocatechu ic  acid  and  catechol.  S.  B.  S. 

Action  of  Acids,  Alkalis,  and  Some  Inorganic  Salts  on 
Plants.  K.  K.  Gedroiz  ( Bied .  Zentr .,  1912,  41,  179 — 181;  from 
J.  exper.  Landw.,  1910,  10,  669). — Water  culture  experiments  in 
which  mustard,  flax,  vetches,  lucerne,  and  barley  were  grown  in  N/0'01- 
to  A/OOOl-solutions  of  nitric,  hydrochloric,  sulphuric,  phosphoric, 
acetic,  citric,  and  oxalic  acids,  in  Nj 0*06-  to  W/0‘002-solutions  of  alkali 
hydroxides,  and  in  solutions  of  different  strengths  of  magnesium  and 
potassium  chlorides,  potassium  a' id  calcium  nitrates,  and  potassium, 
magnesium,  and  calcium  sulphates. 

Flax  was  found  to  be  the  most  sensitive  to  acids,  mustard  the  next, 
vetches  third,  and  barley  fourth.  In  solutions  of  salts,  mustard  is 
more  sensitive  than  flax. 

Magnesium  sulphate  is  more  toxic  to  barley  and  vetches  than  alkali 
hydroxide  and  citric  acid,  and  the  strong  acids  are  more  toxic  than 
alkalis  and  salts  in  concentrations  which  kill  the  plants.  Comparing 
the  highest  concentrations  which  are  without  injury  to  plants,  it  is 
found  that  alkalis  are  more  toxic  than  weak  acids.  Strong  acids  are 
more  toxic  to  mustard  and  flax  than  alkalis,  whilst  with  barley  and 
vetches  strong  acids  and  alkali  are  about  equal. 

Sulphuric  acid  and  magnesium  sulphate  dissociate  almost  equally  in 
A/O’Ol-solutions,  and  since  the  former  is  much  more  toxic  than  the 
latter,  it  follows  that  H  ions  are  more  toxic  than  Mg  ions.  It  is  also 
shown  that  OH  ions  are  more  toxic  than  S04  and  N03,  and  that  the 
H  ion  is  probably  more  toxic  thau  the  OH  ion.  N.  H.  J.  M. 

The  Action  of  Certain  Basic  Compounds  on  Seedlings. 
Comparison  with  their  Action  on  Micro-organisms.  Thomas 
Bokorny  ( Centr .  Baht .  Par.,  1912,  ii,  32,  587 — 605). — Small  quanti¬ 
ties  of  ammonia  and  other  basic  substances  lead  to  a  granulation  of 
the  plasma-protein  in  cells  of  certain  algae  and  infusoria,  and  eventually 
bring  about  death  of  the  organism.  Similarly,  such  substances  retard 
or  inhibit  the  germination  of  seeds,  although  wheat,  barley,  mustard, 
hemp,  vetches,  peas,  and  beans  appear  to  exhibit  specific  differences  in 
their  sensitiveness  to  different  compounds. 

Of  the  compounds  tested,  ammonia  and  aniline  are  extremely  toxic, 
caffeine,  antipyrine,  and  ethylamine  less  so,  and  nicotine  hydrochloride 
and  potassium  hydroxide  appear  to  stimulate  growth.  H.  B.  II. 

Chemical  and  Physical  Nature  of  Red  Soils.  E.  Blanch  (J. 
Landw.,  1912,  60, 59 — 73). — Analysis  of  laterite  soils  (“Roterden  ”)  and 
red  soils  (“  rote  Erden  ”)  formed  in  cooler  climates  showed  no  essential 
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differences.  It  was  found,  however,  that  the  surface  of  “  Roterden  ” 
in  relation  to  the  amouut  of  ferric  oxide  and  soluble  alumina  is  much 
greater  than  that  of  “  rote  Erden.”  The  conclusion  is  drawn  that  the 
difference  in  the  two  classes  of  soil  is  due  to  the  condition  of  the  free 
sesquioxides,  and  it  is  considered  that  the  partly  colloidal  condition  of 
the  iron  oxide  in  “Roterden  ”  is  the  cause  of  their  greater  surface. 

N.  H.  J.  M. 

Oxidation  in  Soil.  Michael  X.  Sullivan  and  F.  R.  Reid 
(J.  Ind.  Eng.  Chem.,  1911,  3,  25 — 30). —  A.  continuation  of  the  work 
of  Russell  and  others  on :  (1)  The  methods  of  testing  oxidation  in  soils. 
(2)  Effect  of  various  treatments  on  soil  oxidation,  such  as  poisons  and 
antiseptics,  dry  heat,  steam  heat,  incineration,  acids  on  incinerated 
and  on  normal  soils.  (3)  The  influence  of  various  salts  with  and 
without  certain  organic  acids  and  their  salts.  (4)  Influence  of  various 
factors  in  soil  oxidation,  such  as  water  content,  cropping,  and 
fertilisers.  (5)  Relation  of  organic  matter  to  soil  oxidation.  (6)  The 
effect  of  excessive  oxidation. 

The  following  conclusions  are  drawn  :  (a)  soils  have  the  power  to 
oxidise  aloin.  (b)  This  oxidising  power  is  increased  by  adding  water 
until  the  optimum  moisture  is  reached,  by  the  commonly  used  fertilisers 
in  conjunction  with  plant  growth,  and  by  salts  of  manganese,  iron, 
aluminium,  ealcium,  and  magnesium  in  the  presence  of  simple  organic 
hydroxy-acids. 

( c )  Oxidation  in  soil  is  comparable  to  oxidation  in  plants  and 
animals. 

(d)  The  oxidative  powers  of  the  soil  appear  to  be  mainly  non- 
enzymotic,  and  to  be  brought  about  by  interaction  between  inorganic 
constituents  and  certain  types  of  organic  matter.  It  may  be  produced 
by  organic  matter  in  a  state  of  autoxidation  and  by  inorganic  oxygen 
carriers,  such  as  manganese  and  iron. 

(e)  Oxidation  is  greater  in  the  soil  than  in  the  subsoil,  and  greater 

in  fertile  than  in  barren  soils.  F.  M.  G.  M. 

Decomposition  of  Different  Organic  Hydrocarbons  in 
Soils,  Especially  under  the  Influence  of  Lime.  Otto 
Lemmermann,  Keijiro  Aso,  H.  Fischer,  and  L.  Fresenius  ( Landw . 
Jahrb.,  1911,  41,  217 — 256). — An  enquiry  as  to  the  influence 
of  various  salts  (especially  lime  salts)  on  the  rate  of  decomposition 
of  organic  matter  in  soils  ;  it  was  found  that  in  the  presence  of 
calcium  carbonate  or  potassium  hydroxide  an  increased  amount  of 
organic  matter  was  decomposed.  The  respective  influence  of  kainite, 
superphosphate,  and  farmyard  and  other  manures  was  also  investigated. 

F.  M.  G.  M. 

Composition  of  the  Clay  obtained  by  the  Schlcesing- 
Grandeau  Method.  E.  Blanck  ( J .  Landw.,  1912,  60,  75 — 81). — 
The  amounts  of  silica  and  of  aluminium  and  ferric  oxides  were 
estimated  in  the  clay  separated  from  various  soils.  The  results  show 
that  the  relation  of  Si02  :  A1(J03  +  F2Os  =  about  2T.  The  products 
were  not  uniform  in  composition,  but  showed  a  general  similarity.  The 
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composition  has  nothing  to  do  with  the  chemical  nature  of  kaolin,  the 
clay  is  only  in  part  kaolin,  consisting  chiefly  of  free  quartz. 

N.  H.  J.  M. 

The  Co-operation  of  Organisms  in  Clay-formation.  Paul 
Bohland  ( Biochem .  Zeitsch.,  1912,  39,  205 — 207). — The  odour  of 
certain  clays,  which  car.  be  removed  by  ferric  saccharate  solutions, 
suggests  to  the  author  the  possibility  that  clay  may  owe  its  formation 
to  the  action  of  micro-organisms.  S.  B.  S. 
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A  Plat  Filter.  Franz  Hundeshagen  ( Zeitsch .  offentl.  Chem., 
1912,  18,  92 — 94). — Tn  a  cylindrical  funnel  provided  with  a  perforated 
disk  are  placed  two  filter  papers,  the  diameter  of  which  should  be 
about  3  cm.  greater  than  that  of  the  disk.  The  edges  of  the  papers 
are  torn  radially  for  a  distance  of  about  1*5  cm.  from  the  circumfer¬ 
ence  while  they  are  held  together,  and  the  papers  then  turned  slightly 
so  that  the  slits  do  not  coincide  ;  the  papers  are  now  placed  on  the 
disk,  the  edges  pressed  against  the  sides  of  the  funnel,  and  moistened 
with  water  so  as  to  form  a  tight  joint.  W.  P.  S. 

Filtering  Cap  for  Pipettes.  H.  Stoltzenberg  ( Chem .  Zeit., 
1912,  36,  378). — Small  caps  of  filter  paper  felt,  fitting  over  the  tip  of 
a  pipette,  are  useful  when  it  is  desired  to  withdraw  small  quantities 
of  clear  liquid  from  a  turbid  solution.  C.  H.  D. 

Simple  Stand  for  Electrolysis  with  Gauze  Electrodes 
without  Disturbance  of  the  Liquid.  A.  Fischer  and  Remigius 
Fresenius  ( Zeitsch .  anal.  Chem.,  1912,  51,  294 — 296.) — A  stand 
designed  specially  for  electrolytic  preparations  and  estimations  in  which 
gauze  electrodes  are  employed.  L.  de  K. 

Apparatus  for  Solubility  Determinations  in  the  Absence  of 
Atmospheric  Carbon  Dioxide.  Thor  Ekecrantz  and  H.  Palme 
{Zeitsch.  anal.  Chem.,  1912,  51,  292 — 294). — The  solution  to  be 
titrated  (lime  or  baryta  water,  etc.)  is  placed  in  a  Erlenmeyer  flask 
fitted  with  a  doubly  perforated  cork,  through  which  pass  a  soda-lime 
tube  and  a  tube  bent  at  a  right  angle  ;  the  latter  is  connected  at  the 
lower  end  by  means  of  a  small  rubber  tube  to  a  tube  somewhat 
enlarged,  and  plugged  with  cotton  wool  {a).  The  upper  end  of  the 
tube  is  connected  to  a  similar  tube,  which  is  fitted  to  a  filtering  tube 
(6),  in  which  is  placed  a  fairly  large  filter  ;  the  end  of  the  tube  should 
be  raised  slightly  above  the  filter.  The  stem  of  the  filtering  tube, 
which  is  fitted  with  a  tap  (below  b),  passes  through  the  cork  of  a  50  c.c. 
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pipette,  the  upper  part  of  which  is  enlarged  and  has  a  lateral  tube 
connected  to  a  vertical  soda-lime  tube  ( d ),  which  can  he  closed  with  a 
piece  of  rubber  and  a  piochcock ;  the  lower  end  of  the  pipette  is 
closed  in  the  same  manner  (c)  like  a  burette.  After  closing  (d)  a 
current  of  air  is  drawn  or  forced  through  the  apparatus,  (a)  is  lowered 
into  the  liquid,  (c)  is  closed  and  a  slight  suction  applied  at  (d),  and, 
owing  to  the  double  filtration,  the  liquid  runs  quite  clear  into  the 
pipette.  When  this  is  filled,  the  tap  is  turned  off  and  the  liquid  is 
drawn  off  by  opening  (c).  This  quantity,  however,  is  rejected,  and  a 
fresh  lot  is  collected  for  the  titration.  The  apparatus  can  also  serve 
for  filtering  volatile  liquids  without  loss ;  in  such  case,  the  two  soda- 
lime  tubes  may  be  joined  by  means  of  a  rubber  tube,  and  a  closed 
space  is  thus  obtained.  L.  de  K. 

Estimation  of  Halogens  in  Some  Organic  Compounds. 
Monthule  (Ann.  Chim.  anal .,  1912,  17,  133) — A  known  weight  of 
the  substance  (such  as  iodised  tannin,  brominised  peptones,  etc.) 
is  dissolved,  and  a  definite  amount  of  standard  silver  nitrate  is  added. 
Nitric  acid  and  pure  zinc  are  added,  and  when  the  latter  has  completely 
dissolved,  the  solution  is  made  up  to  a  definite  bulk.  The  excess  of 
silver  is  then  titrated  in  the  usual  manner  in  an  aliquot  part  of  the 
filtrate.  L.  de  K. 

A  Hygienic  Limit  for  Potable  Waters.  Aristide  Dan£  (Bull. 
Soc.  chirn .,  1912,  [iv],  11,  261 — 262). — It  is  pointed  out  that  before 
deciding  that  a  water  is  abnormally  high  in  chlorides,  a  number  of 
waters  known  to  be  above  suspicion  should  be  collected  in  the  same 
district  and  examined,  and  the  suspected  water  should  not  be  condemned 
unless  it  contains  twice  the  mean  quantity  of  chlorides  present  in  good 
waters  from  the  same  area.  The  presence  of  saline  ammonia  is 
regarded  as  unimportant  unless  a  positive  result  is  obtained  with 
Nessler’s  reagent,  without  concentration  or  distillation,  and  the  same 
applies  to  nitrites.  For  the  latter  a  solution  of  indole  in  alcohol  is 
recommended,  the  water  having  previously  been  acidified  with  acetic 
acid.  For  the  biological  test  the  following  solution  is  recommended : 
pancreatic  peptone  2  grams,  sodium  chloride  1  gram,  water  100  grams. 
This  should  be  neutralised  exactly  with  sodium  hydroxide,  using  litmus 
as  indicator,  and  should  be  kept  in  stoppered  bottles  holding  from  15 
to  30  grams,  one-third  full,  after  being  sterilised  in  an  autoclave  at 
110°  during  twenty  minutes.  T.  A.  H. 

Perchloric  Acid  in  Electro-chemical  Analysis.  Walter  S. 
Hendrixson  (J.  Amer.  Chem.  Soc.,  1912,  34,  389 — 392). — Goldblum 
and  Terlikowski  (this  vol.,  ii,  261)  have  shown  that  the  perchloric  acid 
in  nickel  and  cobalt  perchlorates  can  be  estimated  electrolytically,  the 
metals  being  deposited  and  the  acid  left  in  solution.  In  view  of  this 
work,  the  author  has  given  an  account  of  some  experiments  which  he 
has  made  on  the  electrolytic  estimation  of  copper,  silver,  and  cadmium 
from  perchloric  acid  solutions,  which  have  given  good  results.  In  the 
case  of  cadmium,  traces  of  the  metal  remain  in  solution,  but,  neverthe- 
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less,  it  is  considered  that  cadmium  can  be  separated  electrolytically  from 
dilute  perchloric  acid  as  completely  as  from  any  other  solvent.  E.  G. 

The  Estimation  of  Sulphuric  Acid.  K.  K.  Jarvinen  (Chem. 
Zentr.,  1912,  i,  526 — 527  ;  from  Ann.  acad  sci.  Fennicae,  A  2,  (4), 
1 — 22,  (16)  1 — 31). — It  is  not  possible  to  precipitate  barium  sulphate 
in  a  pure  state  from  solutions  containing  metals.  The  best  result  is 
obtained  by  precipitating  with  benzidine  hydrochloride,  dissolving 
the  precipitated  sulphate  in  hydrochloric  acid,  and  adding  barium 
chloride.  The  precipitate  then  retains  a  little  barium  chloride,  and 
some  barium  sulphate  remains  in  solution.  Precipitation  with  acid 
A/5-benzidine  hydrochloride  in  boiling  solution,  followed  by  titration 
of  the  washed  precipitate  with  sodium  hydroxide  and  phenolphthalein 
in  boiling  solution,  gives  results  which  are  only  OT —  0  2%  too  high. 

Ammonio-copper  sulphate  or  chloride  yields  with  benzidine  a 
compound,  which  probably  has  the  composition  C12H8(NH2CuC1)2. 

C.  H.  D. 

The  Behaviour  of  Iodine  Towards  Thiosulphate  and 
Tetrathionate  in  Alkaline  Solution.  Emil  Abel  ( Zeitsch .  anorg. 
Chem.,  1912,  74,  395 — 406.  Compare  Batey,  Abstr.,  1911,  ii,  436). 
— The  observation  of  Topf  (Abstr.,  1887,  688)  that  thiosulphate  is 
partly  oxidised  by  iodine  to  sulphate  in  alkaline  or  sodium  hydrogen 
carbonate  solution  has  been  generally  overlooked.  Both  sodium 
thiosulphate  and  tetrathionate  may  be  accurately  titrated  in  alkaline 
solution  by  adding  an  excess  of  iodine  and 
titrating  back  after  acidifying,  the  oxidation 
to  sulphate  being  quantitative  according  to  the 
equations  : 

S203"  +  4I2  +  10OH'  -  2S04"  +  8I'  +  5H20 
and  S406"  +  7I2  +  20OH'  =  4S04"  + 141'  +  10H2O. 
The  experiments  described  show  that  this  method 
of  titration  is  accurate.  The  actual  mechanism 
of  the  reaction  is  different  from  the  equations 
given  above,  as  tetrathionate  is  not  an  inter¬ 
mediate  product  in  the  oxidation  of  thiosulphate 
to  sulphate.  C.  H.  D. 

Improved  Apparatus  for  the  Volumetric 
Estimation  of  Nitrogen.  Ferry  ( Zeitsch .  anal. 
Chem.,  1912,  51,  367). — The  apparatus  will  be 
readily  understood  from  the  figure.  The  gas  is 
collected  over  mercury  and  aqueous  potassium 
hydroxide.  The  use  of  a  spiral  ensures  a  com¬ 
plete  absorption  of  carbon  dioxide.  By  opening 
the  stopcock  the  nitrogen  enters  the  graduated 
tube,  and  hence  is  not  measured  over  the  ley. 
The  mercury  serves  as  a  seal.  The  pressure  can 
be  regulated  by  raising  or  lowering  the  levelling 
bulb.  In  order  to  prevent  a  regurgitation  of  the  liquids  at  the  end  of 
the  combustion,  a  three-way  cock  is  inserted  between  the  apparatus 
and  the  combustion  tube.  L.  de  K. 
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An  Unrecognised  Source  of  Error  in  the  Kjeldahl-Gunning 
Method  for  the  Estimation  of  Nitrogen.  Percy  A.  W.  Self 
( Pharm .  J .,  1912,  [iv],  34,  384 — 385). — The  author  has  found  that  if 
during  the  boiling  with  sulphuric  acid  and  potassium  sulphate 
(Gunning’s  modification  of  Kjeldahl’s  process)  too  much  free  acid  is 
used  up,  a  loss  in  ammonia  takes  place  ;  this  becomes  most  serious 
when  the  liquid  approaches  the  composition  of  potassium  hydrogen 
sulphate.  In  order  to  avoid  this  source  of  error,  at  most  3  5  ftrams  of 
a  sample  consisting  mainly  of  carbohydrates  should  be  taken  for 
analysis,  and  1*5 — 3  grams  of  a  sample  containing  80  —  90%  and 
5 — 10%  of  fat  respectively.  This  is  then  treated  with  25  c.c.  of 
sulphuric  acid,  and  12  grams  of  potassium  sulphate  ;  at  hast  16  grams 
of  free  acid  should  be  left  after  the  operation  is  finished. 

L.  de  K. 

Volumetric  Method  for  the  Estimation  of  Hydrazine. 
George  S.  Jamieson  (Amer.  J.  Sci.,  1912,  [iv],  33,  352 — 353). — 
A  quantity  of  hydrazine  sulphate  not  exceeding  0T  gram  is  placed  in 
a  250  c.c.  stoppered  bottle,  together  with  20  c.c.  of  water,  30  c.c.  of 
hydrochloric  acid,  and  6  c.c.  of  chloroform.  A  solution  containing 
3'567  gram  of  potassium  iodate  per  litre  is  then  run  in  gradually,  with 
constant  shaking,  until  the  chloroform,  after  increasing  and  then 
diminishing  in  colour,  is  just  bleached  :  1  c.c.  —  0-000534  gram  of 
hydrazine.  The  process  can  also  be  applied  to  the  sparingly  soluble 
double  sulphates  of  hydrazine  with  zinc,  cobalt,  nickel,  and  cadmium. 

L.  de  K. 

Estimation  of  Phosphoric  Acid  by  means  of  Citro-Molybdic 
Acid  Solution.  Ch.  Muller  {Bull.  Assoc,  chim.  Suer.  Dist.,  1912, 
20,  619 — 622). — It  has  been  shown  by  Pellet  that  the  addition  of 
ammonium  citrate  to  the  molybdic  acid  reagent  causes  the  ammonium 
phosphomolybdate  precipitate  to  have  a  constant  composition,  and  the 
author  records  the  results  of  a  number  of  experiments  carried  out 
with  the  object  of  ascertaining  the  quantity  of  citrate  which  it  is 
necessary  to  add  for  this  purpose.  The  most  trustworthy  results  are 
obtained  when  1  c.c.  of  ammonium  citrate  solution  (prepared  according 
to  Petermann’s  formula)  is  added  to  every  50  c.c.  of  molybdic  acid 
reagent  employed  for  the  precipitation  of  the  phosphoric  acid  ;  if  a 
larger  proportion  of  citrate  is  added,  the  results  obtained  are  too  low. 
The  yellow  precipitate  should  be  dried  at  100 — 105°  before  being 
weighed,  and  0‘03  gram  added  to  the  weight  in  order  to  correct  for  the 
solubility  of  the  precipitate  in  the  precipitating  solution  and  washing 
solution,  when  the  total  volume  of  these  does  not  exceed  500  c.c. 
The  factor  0  0374  is  used  to  convert  the  weight  of  the  precipitate  into 
phosphoric  anhydride.  W.  P.  S. 

Phosphomolybdate  Estimation  of  Phosphoric  Acid  in  Soils. 
Samuel  J.  M.  Auld  ( Analyst ,  1912,  37,  130 — 136). — The  direct 
weighing  of  the  phosphomolybdate  precipitate  should  be  avoided  owing 
to  the  difficulty  of  controlling  the  amount  of  ammonia.  When  direct 
weighing  is  adopted,  Carnot's  method  should  be  employed,  using  the 
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factor  0'0378.  If  the  precipitate  is  dissolved  in  ammonia  the  residue 
should  be  weighed  in  the  uniformly  blue  condition,  as  it  is  difficult  to 
remove  the  ammonium  salts  without  decomposing  the  residue  to  an 
indefinite  extent.  According  to  whether  the  residue  is  heated  until 
partly  or  until  quite  blue,  the  factors  should  be  0'0389  and  0*0393 
respectively. 

As  the  ordinary  phosphomolybdate  precipitate  is  decomposed  by 
ammonia,  it  is  best  to  re-precipitate  with  nitric  acid,  filter  through  a 
Gooch  crucible,  wash,  and  ignite  the  residue  until  dark  blue  and  of 
constant  weight.  The  factor  is  0*0396. 

A  quicker  method  is  to  wash  the  re-precipitated  phosphomolybdate 
by  decantation,  evaporating  to  dryness,  and  igniting  the  residue. 

N.  H.  J.  M. 

Accurate  Volumetric  Estimation  of  Phosphoric  Acid  in 
Phosphate  Rock.  John  G.  Fairchild  (J.  Washington  Acad.  Sci., 
1912,  2,  114). — The  method  is  a  modification  of  Pemberton’s  alkali 
hydroxide  titration,  which  in  its  original  form  gave  results  1*5%  too 
low.  This  error  is  reduced  (average  error  0*03%  P205)  by  precipitat¬ 
ing  the  soluble  phosphate  with  barium  chloride  in  excess.  The 
precipitated  barium  phosphate  undergoes  hydrolysis,  necessitating 
moderate  sized  portions  for  titration.  L.  J.  S. 

Estimation  of  Phosphoric  Acid  in  Presence  of  Colloidal 
Silicic  Acid.  Petr.  G.  M^likopf  and  M.  Becaia  ( Com.pt .  rend., 
1912,  154,  775 — 776.  Compare  this  vol.,  ii,  202). — The  ordinary 
method  for  estimating  phosphoric  acid  by  means  of  ammonium 
molybdate  gives  too  high  results  when  colloidal  silicic  acid  is  present, 
owing  to  the  precipitation  of  silicomolybdates.  The  method  previously 
described  for  the  separation  of  phosphorus  and  silicon  should  be 
employed  in  these  circumstances.  W.  0.  W. 

A  Spectroscopic  Method  of  Estimating  Carbon  Monoxide. 
H.  Hartridge  ( J .  Physiol.,  1912,  44,  1 — 21). — A  spectroscopic 
method  for  the  estimation  of  carbon  monoxide  in  combination  with 
haemoglobin  is  described,  and  the  apparatus  figured.  It  is  rapid,  and 
possesses  other  advantages  over  older  (for  example,  the  carmine) 
methods.  W.  D.  H. 

Estimation  of  Carbon  Dioxide.  Harford  M.  Atkinson  ( Chem . 
News,  1912,  105,  136). — A  carbonic  acid  apparatus  differing  from  the 
usual  type  by  having  a  side-bulb  into  which  is  placed  by  the  aid  of  a 
paper  cone  the  carbonate  to  be  tested.  After  introducing  the  necessary 
volume  of  decomposing  acid,  1 — 1'5  gram  of  marble  is  added,  and  as 
soon  as  this  has  dissolved  the  cork  holding  the  usual  sulphuric  acid 
drying  tube  is  inserted. 

After  weighing,  the  flask  is  inclined  so  as  to  make  the  acid  come 
into  contact  with  the  substance,  and  when  this  is  dissolved,  the  flask  is 
re-weighed. 

No  suction  or  heating  the  liquid  is  required  when  using  this 
apparatus.  L.  de  K. 
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Natural  Analytical  Classification  of  the  Metals  based  on 
the  Properties  of  their  Salts  with  Naphthenic  Acid :  Reac¬ 
tions  of  these  Salts  in  Non-aqueous  Solutions.  K.  W.  Charit- 
schkoff  (J.  Buss.  Phys.  Chem.  Soc .,  1912,  44,  348 — 354). —  The  author’s 
experiments  show  that  the  properties  of  the  salts  formed  with 
naphthenic  acid  may  be  used  as  a  means  of  separating  metals  into 
groups,  and  that,  in  some  cases,  the  reactions  (with  hydrogen  peroxide, 
etc.)  of  these  salts  in  non-aqueous  solvents  serve  for  the  separation 
and  estimation  of  the  metals.  These  reactions  have  an  advantage  over 
those  effected  in  aqueous  solutions  in  that  the  properties  of  the  salts 
are  not  modified  by  such  processes  as  hydration  or  hydrolysis,  or 
association  of  the  solvent.  This  method  bridges,  to  a  considerable 
degree,  the  differences  shown  in  other  analytical  methods  between 
oxides,  such  as  Ag20  and  Fe20,  of  similar  type. 

Of  the  oxides  of  the  type  RO,  the  following  are  brought  into  one 
group  :  CuO,  FeO,  CoO,  NiO,  CdO,  SnO,  PbO,  HgO,  and  MnO.  The 
naphthenates  corresponding  with  these  oxides  are  characterised  by 
considerable  solubility  in  hydrocarbons.  ZnO,  in  agreement  with 
the  position  of  zinc  in  the  periodic  system,  does  not  find  a  place  in  this 
group,  its  naphthenate  being  only  slightly  soluble  in  hydrocarbons  and 
hence  resembling  more  those  of  the  alkaline  earths.  Also  Fe203, 
Cr203,  and  A1203  seem  to  form  a  separate  group,  giving  naphthenates 
sparingly  soluble  in  hydrocarbons,  and,  when  dissolved,  rot  precipitable 
by  hydrogen  sulphide. 

Examination  of  the  acids  synthesised  by  Zelinsky  from  the  above 
point  of  view  shows  that  the  reactions  of  cobalt,  copper,  and  ferrous 
salts  with  hydrogen  peroxide  are  given  exclusively  by  cycfopentane- 
carboxylic  compounds,  so  that  these  reactions  are  characteristic  of  the 
pentauiethylene  ring.  This  result  is  applied  to  the  investigation  of 
various  problems.  For  instance,  the  menthane  obtained  by  reducing 
the  chloride  prepared  from  menthol  with  hydriodic  acid  yields  cyclic 
acids  when  oxidised  in  the  air  in  presence  of  alkali.  Since  these  acids 
react  in  ethereal  solution  with  copper  sulphate  in  a  similar  manner  to 
the  acids  from  naphtha,  it  is  concluded  that  change  from  a  hexa- 
methylene  to  a  pentamethylene  derivative  occurs  during  either  the 
reduction  of  menthol  or  the  subsequent  oxidation. 

From  dilute  solution,  metals  such  as  copper,  lead,  mercury,  etc.,  may 
be  extracted  in  a  concentrated  form  by  shaking  the  solution  with  a 
small  quantity  of  a  strong  solution  of  naphthenic  acid  in  light 
petroleum. 

The  method  serves  well  for  the  detection  of  cobalt  in  presence  of 
nickel,  the  separation  of  iron  from  aluminium,  the  investigation  of 
sulphides  of  the  metals,  and  their  preparation  in  the  pure  state,  etc. 

T.  H.  P. 


The  Applicability  of  the  Mercury  Cathode,  Especially  in 
the  Electro-analytical  Separation  of  Metals.  Paul,  Baumann 
( Zeitsch .  anwg.  Chem.,  1912,  74,  315 — 350). — The  objections  to  the  use 
of  the  mercury  cathode  in  analysis  have  been  shown  by  Bottger 
(Abstr.,  1909,  ii,  619)  and  Adlers  and  Stahler  (Abstr.,  1909,  ii,  764) 
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to  be  groundless.  The  possibilities  of  separation  are  reviewed,  and  it 
is  shown  that  the  order  of  potential  differences  is  considerably  different 
from  that  found  for  platinum  cathodes. 

The  mercury  is  conveniently  purified  by  prolonged  shaking  with 
chromic  acid  solution,  followed  by  distillation  from  a  cast  iron  retort 
in  a  current  of  carbon  dioxide.  The  ether  required  must  be  heated  for 
some  time  with  potassium  hydroxide  before  being  distilled,  otherwise 
it  reacts  with  the  mercury. 

A  cylinder  of  Jena  glass  is  used,  40  mm.  in  diameter  and  70  mm. 
high,  provided  with  a  glass  tap  just  above  the  level  of  the  mercury. 
The  tap  is  replaced  by  a  stopper  when  weighing.  The  anode  is  a  stout 
platinum  wire,  carrying  two  horizontal  platinum  gauze  disks,  and  is 
rotated  during  the  electrolysis.  Electrical  heating  is  used  when  hot 
solutions  are  required.  The  quantity  of  mercury  used  is  about  60 
grams,  and  this  is  washed  with  alcohol  and  ether  and  dried  in  a 
current  of  air  before  weighing. 

Mercury  in  mercurous  or  mercuric  solution  may  be  separated  from 
bismuth  or  copper,  and  silver  from  bismuth,  in  about  an  hour  at  the 
ordinary  temperature.  The  separation  of  copper  from  antimony,  and 
of  copper  or  bismuth  from  cadmium,  requires  a  temperature  of  70°. 
It  has  not  been  found  possible  to  separate  zinc  and  cadmium 
quantitatively. 

The  estimation  of  halogens  in  neutral  solution  may  be  performed  in  a 
simpler  manner  than  that  described  by  Hildebrand  by  using  the  cell 
described  above,  with  a  silvered  anode.  In  order  to  avoid  alkalinity 
of  the  solution,  it  is  advisable  to  add  a  sufficient  quantity  of  cadmium 
or  nickel  sulphate,  so  that  an  equivalent  quantity  of  these  metals  is 
deposited  on  the  cathode  in  place  of  the  alkali  metal. 

For  ordinary  purposes  it  is  unnecessary  to  provide  for  the 
determination  of  the  cathode  potential,  the  total  difference  of  potential 
giving  sufficiently  good  results.  C.  H.  D. 

The  Standardisation  of  Sodium  Hydroxide  Solution  for 
Nitrogen  by  means  of  Ammonium  Chloride.  Arthur  Geserick 
( Chem .  Zentr.y  1912,  i,  527 — 528  ;  from  Woch.  Brauerei,  1911,  28, 
557 — 558). — One  gram  of  ammonium  chloride,  dried  over  sulphuric 
acid,  is  distilled  with  sodium  hydroxide  into  standard  sulphuric  acid, 
and  the  excess  of  acid  titrated  with  the  alkali.  C.  H.  D. 

Estimation  of  Calcium  in  the  Presence  of  Magnesium. 
E.  C.  Carron  (Ann.  Chim.  anal.,  1912,  17,  127 — 129). — The  solution 
containing  the  chlorides  of  calcium  and  magnesium  and  a  certain 
quantity  of  ammonium  chloride  and  ammonia  is  concentrated  to  60 
or  80  c.c.  After  almost  neutralising  with  hydrochloric  acid,  20  c.c.  of 
ammonium  (or  sodium)  hydrogen  sulphite  are  added,  and  the  liquid  is 
heated  to  initial  boiling.  As  soon  as  a  precipitate  begins  to  form, 
20  c.c.  of  ammonia  (22°  Baume)  are  added  with  stirring,  which  causes 
the  formation  of  insoluble  normal  calcium  sulphite.  This  is  then 
collected  and  washed  with  dilute  ammonia,  and  converted  into 
sulphate  by  moistening  with  a  solution  of  ammonium  sulphate  in 
sulphuric  acid  and  subsequent  drying  and  ignition. 
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To  the  filtrate  is  added  some  solid  ammonium  carbonate,  and  then  a 
slight  excess  of  hydrochloric  acid.  When  the  sulphur  dioxide  has 
disappeared,  the  magnesium  is  precipitated  in  the  usual  manner  by 
ammonia  and  sodium  hydrogen  phosphate.  L.  de  K, 

Estimation  of  Calcium  Carbonate  in  Soils.  Herbert  S. 
Shrewsbury  ( Analyst ,  1912,  37,  128 — 129.  Compare  Marr,  Abstr., 
1909,  ii,  938). — The  soil  (10  grams)  is  shaken  for  ten  minutes  with 
100  c.c.  of  approximately  W/4-acetic  acid,  allowed  to  settle,  and 
decanted  through  a  filter  cone.  A  control  experiment  is  made  at  the 
same  time  in  which  distilled  water  is  used  instead  of  acetic  acid.  The 
filtrates  of  each  (25  c.c.)  are  evaporated  in  platinum  dishes,  ignited  for 
thirty  minutes,  and  the  residues  treated  with  10  c.c.,  or  more,  of  A/10- 
acetic  acid.  The  excess  of  acid  is  titrated  with  Nj  10-alkali,  the 
number  of  c.c.  of  the  control  subtracted  from  that  obtained  from  the 
acid  soil  extract,  and  the  result  multiplied  by  0‘2.  The  product  gives 
the  percentage  of  calcium  carbonate  in  the  soil. 

With  soils  containing  more  than  5%  of  calcium  carbonate,  less  than 
10  grams  should  be  used.  N.  H.  J.  M. 

Analysis  of  Calcined  Magnesite.  L.  Dede  ( Chem .  Zeit.,  1912, 
30,  414). — The  process  does  not  differ  materially  from  the  one  usually 
employed,  but  in  order  to  get  trustworthy  results,  some  precautions 
should  be  taken.  First  of  all  only  0‘1  gram  of  the  material  should  be 
taken  for  analysis,  and  the  filtrate  from  the  silica  must  be  evaporated 
so  as  to  separate  the  traces  remaining.  The  second  filtrate  is  then 
diluted  to  200  c.c.,  0*5 — 1  gram  of  ammonium  chloride  is  added,  and 
any  iron,  etc.,  precipitated  by  adding  ammonia  and  boiling  until  this 
is  almost  expelled.  The  separation  of  small  amounts  of  calcium  is  the 
most  troublesome  point,  but  good  results  are  obtained  as  follows  :  the 
filtrate  is  diluted  to  400  c.c.,  acidified  with  hydrochloric  acid,  and 
mixed  with  oxalic  acid  in  slight  excess.  After  heating  to  boiling,  a 
slight  excess  of  ammonia  is  added,  and  then  at  once  50  c.c.  of  boiling 
solution  of  ammonium  oxalate  (1  :  24).  After  four  hours  (not  longer) 
the  calcium  oxalate  is  collected,  washed,  and  finally  burnt  to  oxide ;  it 
is  free  from  magnesia. 

The  filtrate  is  acidified  with  hydrochloric  acid,  one  gram  of 
ammonium  hydrogen  phosphate  is  added,  and  the  solution  heated  to 
boiling.  After  neutralising  by  ammonia  with  phenolphthalein  as 
indicator,  the  precipitate  should  not  be  flocculent ;  if  so,  there  is  not 
sufficient  phosphate  present.  Addition  of  one-fourth  of  the  volume  of 
ammonia  now  completes  the  precipitation.  L.  de  K. 

Volumetric  Estimation  of  Glucinum.  Benno  Bleyer  and  A. 
Moorman  ( Zeitsch .  anal.  Chem .,  1912,  51,  360 — 367). — lodometric 
process. — Twenty-five  c.c.  of  an  approximately  A/ 10-solution  of  a  normal 
glucinum  salt  are  heated  with  10 — 20  c.c.  of  a  solution  of  potassium 
iodate  (30  grams  per  litre)  and  one  gram  of  potassium  iodide  in  a 
current  of  hydrogen,  and  the  iodine  liberated  is  collected  in  a  solution 
of  potassium  iodide  and  titrated  with  A/10-sodium  thiosulphate;  1  c.c. 
of  this  =0’000455  gram  of  glucinum. 
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Acidimetric  process. — Normal  glueinum  salts  behave  like  an  acid  to 
phenolphthalein,  and  may  consequently  be  titrated  with  A/10-sodium 
hydroxide.  Glueinum  sulphate  should  be  converted  into  the  chloride 
by  means  of  barium  chloride.  The  solution  should  be  slightly  warm, 
and  the  pink  colour  should  remain  permanent.  If,  as  is  mostly  the 
case,  the  liquid  contains  free  acid,  aqueous  sodium  hydroxide  is  added 
until  the  precipitate  formed  has  just  redissolved.  After  diluting  to  a 
definite  volume,  an  aliquot  part  is  titrated  with  Nj  10-acid  with 
phenolphthalein,  and  another  portion  with  methyl-orange,  as  indicator. 
The  difference  in  the  two  titrations  represents  the  acid  in  combination 
with  the  glueinum.  L.  de  K. 

Estimation  of  Lead,  Nickel,  and  Zinc  by  Precipitation  as 
Oxalates  and  Titration  with  Potassium  Permanganate.  H.  L. 
Ward  ( Amer .  J.  iSci.,  1912,  [iv],  33,  334 — 336). — To  the  boiling 
solution  of  a  soluble  lead,  zinc,  or  nickel  salt  is  added  a  sufficiency  of 
oxalic  acid,  and  then,  to  ensure  complete  precipitation  and  the  formation 
of  a  pure  oxalate,  an  equal  volume  of  acetic  acid  is  added  ;  in  the  case 
of  lead,  ammonium  oxalate  may  be  used  as  precipitant. 

The  oxalate  is  collected,  washed,  treated  with  hot  dilute  sulphuric 
acid,  and  at  once  titrated  with  standard  permanganate.  When  dealing 
with  nickel,  the  green  colour  may  be  bleached  by  suitable  dilution  and 
cautious  addition  of  cobalt  sulphate.  L.  de  K. 

Sources  of  Error  and  the  Electrolytic  Standardisation  of 
the  Conditions  of  the  Iodide  Method  of  Copper  Analysis. 
Amos  W.  Peters  ( J .  Amer.  Chem.  Hoc.,  1912,  34,  422 — 454). — In 
order  to  find  a  volumetric  method  for  the  accurate  estimation  of 
copper  in  the  alkali  tartrates  from  sugar  analyses,  a  study  has  been 
made  of  the  iodide  method  in  which  the  iodine  liberated  in  equivalent 
quantity  from  potassium  iodide  is  estimated  by  titration  with  standard 
sodium  thiosulphate  solution. 

It  has  been  found  that  the  ordinary  methods  of  standardising 
thiosulphate  solutions  do  not  give  the  same  value  as  copper  does,  and 
the  standardisation  therefore  can  only  be  correctly  effected  by  means 
of  a  standard  copper  solution,  the  value  of  which  has  been  determined  by 
electrolytic  deposition  from  a  given  volume,  or  which  has  been  made 
from  copper  of  known  purity.  It  has  been  suggested  by  Bray  and 
McKay  (Abstr.,  1910,  ii,  996)  that  the  discrepancy  between  the  iodine 
and  copper  methods  is  due  to  the  adsorption  of  iodine  by  cuprous 
iodide,  but  this  view  is  now  shown  to  be  untenable.  A  tartrate-cyanide 
electrolyte  for  the  deposition  of  copper  is  described,  which  yields  a 
good  deposit  with  the  use  of  high  voitage,  high  current  density,  and 
the  application  of  heat. 

The  preparation  of  solutions  of  copper  or  its  compounds  for 
estimation  by  the  iodide  method  may  be  effected  by  dissolving  the 
substance  in  as  small  a  quantity  as  possible  of  slightly  diluted  nitric 
acid.  After  adding  water  and  powdered  talc,  the  mixture  is  boiled  for 
five  to  ten  minutes  to  expel  the  nitrous  acid.  After  cooling  and 
diluting,  the  solution  is  ready  for  estimation. 

The  accuracy  of  the  results  is  affected  by  varying  concentrations  of 
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mineral  acid  and  by  the  presence  of  salts.  Concordant  results  are 
obtained  in  neutral  and  acetic  acid  solutions, free  from  salts.  When  much 
salt  is  present,  sulphuric  acid  should  be  used  rather  than  acetic  acid 
in  order  to  obtain  prompt  liberation  of  the  iodine  and  a  sharp  end¬ 
point. 

The  results  obtained  by  the  iodide  method  are  independent  of  the 
concentration  of  the  copper  solution  or  of  the  volume  titrated,  and 
those  obtained  on  large  and  on  small  amounts  of  copper  in  the  same 
or  different  volumes  are  strictly  comparable. 

As  the  result  of  the  investigation,  it  has  been  found  that  the  iodide 
method,  if  properly  controlled,  is  both  rapid  and  accurate.  E.  G. 

A  Rapid  and  Accurate  Method  for  the  Analysis  of  White 
Metal.  Jay  C.  Benekek  (J.  Ind.  Eng.  Chem 1911,  3,  637 — 638). — 
The  drillings  are  dissolved  in  either  a  mixture  of  hydrochloric  and 
nitric  acids  or  in  hydrochloric  acid  saturated  with  bromine,  and  the 
separation  of  the  copper,  lead,  iron,  and  zinc  sulphides  carried  out 
with  sodium  sulphide  as  described  by  Rossing  (Abstr.,  1902,  ii,  230), 
these  metals  being  subsequently  estimated  by  Low’s  iodometric 
method  ( Technical  methods  of  ore  analysis ). 

The  filtrate  containing  tin,  antimony,  and  possibly  arsenic  sulphides 
is  digested  with  a  slight  excess  of  hydrochloric  acid,  the  mixed 
sulphides  collected,  and  transferred  in  the  filter  paper  to  an  Erlenmeyer 
flask;  a  measured  excess  of  W/10-iodine  solution,  30 — 50  c.c.  of 
concentrated  hydrochloric  acid,  and  about  2  grams  of  tartaric  acid 
added,  and  the  flask  closed  with  a  stopper  carrying  a  thin  glass  tube 
to  condense  and  retain  any  iodine  vapour  evolved  on  heating. 

The  flask  is  heated,  whereby  the  sulphides  are  all  converted  into 
iodides,  the  tin  being  completely  oxidised,  whereas  the  antimony 
remains  as  tri-iodide ;  the  flask  is  cooled,  any  iodine  washed  back  from 
the  tube,  and  the  excess  of  iodine  titrated  with  Nj  10-sodium  thio¬ 
sulphate.  The  liquid  is  filtered,  neutralised  with  sodium  carbonate, 
and  titrated  in  the  presence  of  hydrogen  sodium  carbonate  with 
A/10-iodine  solution  (Mohr’s  method),  whereby  the  antimony  tri-iodide 
is  oxidised  to  antimony  pentaiodide  (Sbl6);  this  indicates  the  amount 
of  antimony  present,  whilst  the  tin  is  calculated  by  difference  from 
the  amount  of  iodine  consumed  in  the  first  titration.  F.  M.  G.  M. 

New  Volumetric  Method  for  the  Estimation  of  Mercury, 
George  S.  Jamieson  ( Amer .  J.  Sci.,  1912,  [iv],  33,  349 — 351). — The 
mercury  must  be  in  the  state  of  mercurous  chloride  ;  mercuric  chloride 
may  be  reduced  by  means  of  phosphorous  acid.  About  0*5  gram  is 
placed  into  a  250  c.c.  stoppered  bottle,  and  20  c.c.  of  water,  30  c.c.  of 
strong  hydrochloric  acid,  also  6  c.c.  of  chloroform  are  added.  Solution 
of  potassium  iodate  (preferably  standardised  by  means  of  pure  iodine) 
is  then  run  in  gradually  with  continuous  shaking  until  the  chloroform 
which  at  first  increases  in  iodine  colour  finally  becomes  colourless. 
One  mol.  of  potassium  iodate  represents  4  atoms  of  mercury. 

The  process  may  be  applied  successfully  to  the  estimation  of  calomel 
in  preparations  containing  lactose,  etc.  L.  de  K. 
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The  Estimation  of  Manganese  in  Vanadium  and  Chromo¬ 
vanadium  Steels.  John  R.  Cain  (J.  Ind.  Eng.  Chem.,  1911,  3,  630. 
Compare  this  vol.,  ii,  390)  — The  author  considers  that  a  slight 
modification  of  Watter’s  method  ( Meth .  Chem.  Eng.,  1911,  9,  244)  for 
estimating  manganese  may  be  preferable  in  the  presence  of  a  high 
vanadium  content,  and  proceeds  as  follows.  After  the  precipitation 
of  chromium  and  vanadium  by  cadmium  carbonate  as  previously 
described  (this  vol.,  ii,  391),  the  filtrate  from  these  metals  is  treated 
with  25  c.c.  of  concentrated  nitric  acid  and  boiled  until  free  from 
fumes,  cooled,  oxidised  with  “  bismuthate,”  filtered  through  asbestos, 
reduced  with  a  measured  excess  of  ferrous  solution,  and  titrated  in 
the  usual  way.  F.  M.  G.  M. 


Standardisation  of  Potassium  Permanganate  Solution  by 
Sodium  Oxalate.  Russel  S.  McBride  (J.  Amer.  Chem.  Soc .,  1912, 
34,  393 — 416). — A  study  of  the  use  of  sodium  oxalate  for  the 
standardisation  of  solutions  of  potassium  permanganate  has  shown  that 
the  only  likely  causes  of  variation  from  the  normal  course  of  the 
reaction  are  loss  of  oxygen  from  the  solution  and  oxidation  of  part  of 
the  oxalic  acid  by  atmospheric  oxygen,  and  that  the  latter  phenomenon 
is  scarcely  appreciable.  The  greatest  error  observed  due  to  loss  of 
oxygen  did  not  exceed  0-2%,  and  this  source  of  inaccuracy  can 
be  obviated  by  carrying  out  the  experiment  in  the  following  manner. 

Sodium  oxalate  (0'25 — 0-3  gram)  is  dissolved  in  250  c.c.  of  water  at 
80 — 90°,  and  10  c.c.  of  a  mixture  of  equal  parts  of  sulphuric  acid  and 
water  are  added.  The  solution  is  immediately  titrated  with  JV/10- 
potassium  permanganate  with  continuous  and  vigorous  stirring.  The 
permanganate  solution  must  not  be  added  at  a  rate  of  more  than 
10 — 15  c.c.  per  minute,  and  the  last  \ — 1  c.c.  must  be  introduced 
drop  by  drop,  allowing  each  drop  to  be  completely  decolorised  before 
adding  the  next.  The  excess  of  permanganate  used  to  produce  the 
end-point  colour  must  be  estimated  by  matching  the  colour  in  another 
beaker  containing  the  same  quantity  of  acid  and  hot  water.  The 
solution  should  not  be  allowed  to  cool  below  60°  by  the  time  the  end¬ 
point  is  reached.  By  following  this  method,  the  results  will  be  accurate 
within  0’1%,  and  probably  within  0‘05%.  E.  G. 


Estimation  of  Iron  and  Aluminium.  Hermann  Borck 
( Zeitsch .  angew.  Chem.,  1912,  25,  719 — 720). — The  principal  source  of 
error  in  the  separation  of  iron  and  aluminium  by  heating  the  oxides 
in  hydrogen  chloride  is  the  loss  of  weight  of  both  porcelain  and 
platinum  boats.  The  method  is  accurate  if  silica  boats  are  used, 
and  it  is  not  necessary  to  submit  the  hydrogen  chloride  to  special 
purification. 

In  the  precipitation  of  iron  and  alumina  as  basic  acetates,  it  is 
better,  instead  of  adding  alkali  carbonate  until  just  turbid,  to  add  a 
few  drops  of  methyl-orange,  and  then  add  ammonia  until  the  colour  is 
just  changed.  Ammonium  acetate  then  precipitates  both  compounds 
in  a  flocculent  form.  C.  H.  D. 
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Removal  of  Chlorine  in  the  Titration  of  Iron.  Franz 
Michel  ( Chem .  Zeit.,  1912,  30,  345). — The  iron  ore  or  slag  (or  the 
mixture  of  alumina  and  ferric  oxide  obtained  in  the  ordinary  course  of 
analysis)  is  evaporated  repeatedly  on  the  boiling  water-bath  with 
15 — 20  c.c.  of  a  mixture  composed  of  10  c.c.  of  dilute  sulphuric  acid 
(1  :1)  and  90  c.c.  of  fuming  hydrochloric  acid  until  the  oxides  have 
dissolved.  The  residue  is  then  dissolved  in  dilute  sulphuric  acid  (1  : 5), 
and  again  evaporated  to  a  small  bulk.  In  order  to  expel  the  hydro¬ 
chloric  acid  completely,  3 — 5  c.c.  of  3%  potassium  permanganate  are 
added,  and  the  liquid  evaporated  until  all  odour  of  free  chlorine  is 
gone.  A  little  sulphurous  acid  is  added  to  dissolve  suspended 
manganic  compounds,  and  after  neutralising  the  greater  part  of  the 
free  acid  with  sodium  carbonate  solution,  the  ferric  oxide  is  reduced 
by  boiling  with  excess  of  sulphurous  acid,  in  a  flask  fitted  with  a 
rubber  cork  and  a  narrow  tube.  When  the  odour  of  sulphur  dioxide 
has  quite  gone,  50  c.c.  of  dilute  sulphuric  acid  are  added,  the  liquid  is 
again  heated,  and  then  titrated,  as  usual,  with  standard  permanganate. 

L.  de  K. 

The  Analysis  of  Ferrozireonium.  Ludwig  Weiss  and 
Waldemar  Trautmann  ( Zeitsch .  anal.  Chem.,  1912,  51,  303 — 304). — 
The  authors  consider  that  Wunder  and  Jeanneret’s  process  (this  vol,  ii, 
96)  is  quite  useless,  as  zirconium  dioxide  after  fusion  with  sodium 
hydroxide  is,  after  extraction  with  water,  decidedly  soluble  in  hydro¬ 
chloric  acid.  Moreover,  fusion  with  sodium  hydroxide  fails  to 
completely  remove  silica  and  alumina  ;  these  facts  are  found  in  the 
older  literature.  L.  de  K. 

Rapid  and  Correct  Estimation  of  Tungsten  in  Ferro- 
tungsten.  Rudolf  Fieber  ( Chem .  Zeit.,  1912,  30,  334). — 0  5  Gram 
of  the  finely  powdered  sample  is  treated  first  in  a  250  c.c.  beaker 
with  10 — 15  c.c.  of  bromine,  applying  a  gentle  heat;  30  c.c.  of  strong 
hydrochloric  acid  are  then  added,  and,  if  necessary,  a  further  5 — 10  c.c. 
of  bromine.  The  excess  of  bromine  is  expelled  by  heating  gradually  on 
an  asbestos  plate,  and  in  order  to  expel  any  silicon,  1 — 2  c.c.  of  strong 
nitric  acid  and  2 — 3  drops  of  hydrofluoric  acid  are  added.  The 
solution  is  now  concentrated  as  much  as  possible,  the  residue  is  taken 
up  with  40  c.c.  of  dilute  hydrochloric  acid  (1  :5),  boiled,  and  allowed  to 
settle.  The  precipitate  is  collected  on  a  filter,  washed  alternately  with 
hot  water  and  dilute  hydrochloric  acid,  moistened  with  ammonium 
nitrate,  ignited,  and  weighed  as  tungstic  acid.  It  should  be  tested  for 
any  silica  by  evaporation  with  sulphuric  and  hydrofluoric  acids. 

L.  de  K. 

A  Blue  Colour- Reaction  of  Phosphotungstic  Acid  (?)  with 
Uric  Acid  and  Other  Substances.  Otto  Folin  and  Archibald  B. 
Macallum  (J.  Biol.  Chem.,  1912,  11,  265 — 266). — The  blue  colour 
produced  when  phosphotungstic  acid  and  an  alkali  are  added  to  uric  acid 
can  be  used  to  estimate  uric  acid  in  dilute  solutions,  but  cannot  be 
used  for  such  estimations  in  urine,  as  other  substances  in  that  fluid 
give  the  same  colour.  Ic  is  characteristic  of  phenols,  and  of  aromatic 
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compounds  which  contain  a  hydroxyl  group  in  the  para-position. 
Different  samples  of  phosphotungstic  (and  phosphomolybdie)  acid  give 
different  intensities  of  colour,  and  doubt  is  expressed  whether  the 
material  which  gives  the  reaction  is  really  the  acid,  but  may  be  some 
impurity.  W.  D.  H. 

Estimation  of  Tin  and  Antimony  in  Soft  Solder.  Joseph 
H.  Goodwin  ( J, ,  Ind.  Erig.  Chem.,  1911,  3,  42). — A  rapid  volumetric 
method  for  estimating  tin  and  antimony  in  soft  solders  containing 
0 — 2%  antimony,  30 — 60%  tin,  40 — 70%  lead,  and  not  more  than 
traces  of  other  metals  as  adapted  from  Low  (Abstr.,  1907,  ii,  301). 

Antimony. — Two  grams  of  filings  in  a  300  c.c.  Erlenmeyer  flask  are 
treated  with  5  grams  of  hydrogen  potassium  sulphate  crystals  and 
10  c.c.  of  sulphuric  acid  (D  1*8).  The  flask  is  shaken  over  a  bare 
flame  until  most  of  the  free  acid  and  all  the  sulphur  is  expelled  :  when 
cool,  25  c.c.  of  cold  water  and  5  c.c.  of  hydrochloric  acid  (D  12)  are 
added,  and  the  mixture  reheated  until  solution  is  complete  and  any 
sulphur  dioxide  removed,  100  c.c.  of  cold  water  are  added,  and  the 
antimony  rapidly  titrated  with  A/20-potassium  permanganate  solution 
which  has  been  standardised  with  sodium  oxalate  prepared  according  to 
Sorensen’s  method. 

Tin. — Two  grams  of  filings  in  an  Erlenmeyer  flask  are  treated  with 
5  c.c.  of  15%  sodium  carbonate  solution  followed  by  20  c.c.  of  hot 
water  and  25  c.c.  hydrochloric  acid  (Dl‘2);  one  drop  of  a  strongly 
acid  (hydrochloric)  5%  solution  of  antimony  chloride  is  added,  and  the 
flask  closed  with  a  one  holed  rubber  stopper  carrying  a  capillary  U-tube 
of  1  mm.  bore,  the  short  arm  of  which  just  reaches  through  the 
stopper,  whilst  the  long  arm  almost  touches  the  surface  upon  which 
the  flask  is  placed.  The  contents  of  the  flask  are  slowly  boiled  until 
the  solder,  with  the  exception  of  a  small  black  precipitate  of  antimony, 
has  completely  dissolved,  when  without  interrupting  the  boiling,  a 
solution  of  15%  sodium  carbonate  is  placed  under  the  extremity  of  the 
U-tube  and  by  cooling  the  flask  allowed  to  suck  into  it.  When  cold 
a  further  quantity  (15  c.c.)  of  the  sodium  carbonate  solution  is  added 
along  with  some  starch  liquor,  and  the  tin  rapidly  titrated  with  N/ 20- 
iodine  solution.  F.  M.  G.  M. 

Estimation  of  Antimony  in  Red  Caoutchouc  Ware.  Walter 
Schmitz:  ( Gummi  Zeit,,  1911,  25,  1928 — 1930,  2002 — 2003). — A 
discussion  of  various  methods  suggested  for  estimating  antimony 
in  technical  laboratories,  for  which  purpose  the  gravimetric  methods 
as  sulphide  (Sb2S3)  and  oxide  (Sb204)  are  considered  unsuitable. 

Processes  based  on  the  following  equations  are  described. 

( 1 )  2Sb203  +  8NaHC03  +  4I2  -  2Sb2G5  +  8  Nal  +  8C02  +  4H20. 

(2)  3Sb208  +  2HC1  +  2KBrOB  =  2KG1  +  2HBr  +  3Sb205. 

(3)  5SbUl8  +  16HC1  +  2KMn04  =  5SbCl5  +  2KC1  +  2MnCl2  +  H20. 
the  caoutchouc  in  each  case  having  been  previously  decomposed  by 
Kjeldahl’s  method  either  with  or  without  the  addition  of  mercury 
and  potassium  hydrogen  sulphite. 

The  second  paper  is  a  veply  to  Frank’s  criticism  of  the  above 
methods  (compare  following  abstract).  F.  M.  G.  M. 
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Estimation  of  Antimony  in  Red  Caoutchouc  Ware.  Fritz 
Frank  ( Gummi  Zeit .,  1911,  25,  2002). — Polemical.  A  criticism  of 
Schmitz’s  methods  of  estimating  antimony  (compare  preceding 
abstract).  F.  M.  G.  M. 

Estimation  of  Unsaturated  Organic  Compounds  with 
Potassium  Bromide-bromate  Solution.  G.  Otto  Gaebel  {Arch. 
Pharm.,  1912,  250,  72 — 91). — The  process  depends  on  the  determina¬ 
tion  of  the  amount  of  bromine  absorbed  by  the  compounds,  the  source 
of  the  bromine  being  a  solution  containing  potassium  bromate  and 
bromide  in  such  quantity  that,  on  addition  of  acid,  enough  bromine  is 
liberated  to  give  a  Nj  10-bromine  solution  (compare  Rupp  and  Lehmann, 
Abstr.,  1911,  ii,  535,  and  Rupp  and  Kroll,  ibid.,  p.  1 133).  The  process  is 
similar  to  that  of  Hiibl  for  the  determination  of  the  iodine  numbers 
of  oils,  and  the  excess  of  bromine  is  determined  by  addition  of 
potassium  iodide  and  titration  of  the  iodine  liberated  by  means  of 
sodium  thiosulphate. 

The  method  gives  iodine  numbers  which  are  comparable  with  those 
given  by  Hiibl’s  solutions  in  the  case  of  oils  and  fats  having  a  low 
iodine  number  ;  for  example  :  olive  oil,  lard,  suet,  and  cocoa-butter,  but 
with  oils  having  a  high  iodine  number  the  results  are  in  general 
lower  than  those  given  by  Hiibl’s  solution,  so  that  for  these  materials 
the  process  offers  no  advantages. 

A  number  of  experiments  were  also  made  with  pure  acids,  and  it 
was  found  that  cinnamic  acid  and  crotonic  acid  could  be  estimated  in 
this  way,  but  that  maleic  and  fumaric  acids  absorbed  no  bromine  under 
these  conditions,  and  that  abnormal  results  were  given  by  styracin, 
cinnamein,  sorbic  and  phenylpropiolic  acids  (compare  Ingle,  Abstr., 
1904,  ii,  456  ;  de  Jong,  Abstr.,  1910,  ii,  81).  T.  A.  H. 

Estimation  of  “  Benzine  ”  and  Benzene  Hydrocarbons  in  Oil 
of  Turpentine.  Julius  Marcusson  ( Chem .  Zeit.,  1912,  30,  413  —414, 
421  —  422). — A  modification  of  the  well-known  nitric  acid  method  : 
10  c.c.  of  the  sample  are  added  drop  by  drop  (the  time  extending  over 
half  an  hour)  to  30  c.c.  of  nitric  acid  (D  1’52)  cooled  to  —  10°.  After 
waiting  another  fifteen  minutes,  75 — 80  c.c.  of  nitric  acid  (D  1*4)  are 
added,  and  “benzine”  present  will  separate  as  an  oily  layer.  The 
solution  is  now  transferred  to  a  half  litre  flask  containing  150  c.c.  of 
water,  the  neck  of  which  holds  10  c.c.  graduated  to  0‘1  c.c.  Unless 
the  amount  of  adulteration  is  known  to  be  very  large,  the  liquid  is 
heated  for  fifteen  minutes  on  the  water-bath  to  dissolve  completely  the 
oxidation  products  of  the  turpentine.  If  after  some  hours  oily  drops 
are  visible  either  at  the  bottom  or  on  the  surface,  benzene  hydrocarbons 
were  present.  Sulphuric  acid  (D  1*16)  is  now  added  so  as  to  increase 
the  density  of  the  liquid  and  to  force  the  nitro-products  into  the  neck, 
where  their  volume  is  read  off.  This  divided  by  1'15  represents  with 
sufficient  accuracy  the  original  benzene  hydrocarbons. 

It  should  be  remembered,  however,  that  commercial  “benzines” 
(petroleum  products)  often  contain  an  appreciable  amount  of  aromatic 
hydrocarbons. 

The  assay  of  turpentine  based  on  its  solubility  in  sulphuric  acid  is 
worthless.  L.  de  K. 
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Estimation  of  Lecithin.  R.  C.  Collison  (J.  Biol.  Chem.,  1912, 
11,  2] 7 — 220). — The  most  satisfactory  method  found  was  that  in 
which  the  combined  alcohol  and  ether  extracts  of  tissues  are  analysed 
for  phosphorus  without  previous  treatment  with  ether  and  filtration, 
provided  the  reagents  are  free  from  water.  W.  D.  H. 

Distinction  between  Aldoses  and  Ketoses.  Mario  Betti 
( Gazzetta ,  1912,  42,  i,  288 — 294). — a-Aminobenzyl-/J-naphthol  forms 
well  crystallised  compounds  of  aldehydo-aminic  type  with  aldoses,  but 
does  not  react  with  ketoses,  and  consequently  may  serve  for  the 
identification  and  separation  of  these  compounds.  dl-a-Aminobenzyl- 
/3-naphthol  ([a]D  58 '90°)  and  d-mannose  in  aqueous-alcoholic  solution 
yield  the  compound  Cl7H13(XN!C6H1205,  which  forms  colourless  needles, 
m.  p.  207 — 208°.  a-Aminobenzyl-/3-naphthol  and  d-galactose  form  an 
analogous  compound  which  crystallises  in  small  prisms,  m.  p.  206° 
(decomp.).  The  dextrose  derivative  has  already  been  described 
(Abstr.,  1907,  i,  314).  It  was  not  found  possible  to  isolate  any 
product  of  the  action  of  a-aminobenzyl-/?-naphthol  on  formose, 
lsevulose,  or  d-sorbinose.  Rhamnose  yields  a  compound 

c17h13on:c6h12o4. 

The  separation  of  dextrose  and  laevulose  was  readily  effected  by  means 
of  a-aminobenzyl-/?-naphthol.  R.  Y.  S. 

Estimation  of  Dextrose  in  Leather.  J.  Gordon  Parker  and 
J.  R.  Blockey  (J.  Soc.  Chem.  Ind.,  1912,  31,  268— 269).— Whilst  all 
tannins  are  precipitated  completely  from  neutral  solutions  by  either 
normal  or  basic  lead  acetate,  such  is  not  the  case  in  acid  solutions. 
This  fact  possibly  explains  the  reason  why  larger  quantities  of  dextrose 
are  found  in  leather  when  normal  lead  acetate  is  employed  to  remove 
tannins  than  when  basic  lead  acetate  is  used  ;  organic  acids  present 
in  vegetable  tanned  leathers  prevent  the  complete  precipitation, 
although  the  acidity  would  be  diminished  by  the  use  of  basic  lead 
acetate.  As  any  unprecipitated  tannin  may  reduce  Fehling’s  solution 
and  cause  the  dextrose  results  to  be  too  high,  normal  lead  acetate 
should  not  be  used  in  the  estimation.  W.  P.  S. 

Fiehe’s  Reaction.  Georges  Halfhen  (Ann.  Fahif.,  1912,  5, 
105 — 115). — This  test  for  the  detection  of  invert  sugar  in  honey 
yields  the  most  trustworthy  results  when  carried  out  in  the  following 
manner :  Two  c.c.  of  an  ethereal  extract  of  the  honey  are  treated 
with  2’5  c.c.  of  absolute  alcohol,  0‘3  c.c.  of  hydrochloric  acid,  and 
0'02  gram  of  resorcinol.  The  bright  red  coloration  which  is  produced 
by  the  interaction  of  the  resorcinol  and  the  traces  of  3-hydroxy-5- 
methylfurfuraldehyde  contained  in  the  invert  sugar  (compare  Abstr., 
1911,  ii,  660)  is  also  yielded  by  certain  essential  oils  and  other 
aldehydic  substances.  Should  the  honey  under  examination  contain 
traces  of  these,  a  preliminary  extraction  with  light  petroleum  will 
effect  their  removal,  whilst  the  furfuraldehyde  compound  remains 
insoluble  in  this  solvent  and  may  be  extracted  subsequently  by 
treatment  with  ether.  W.  P.  S. 
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Fiehe’s  Reaction  in  the  Analysis  of  Honey.  L.  Stoecklin 
{Ann.  Falsi/.,  1912,  5,  116 — 121). — The  ether  employed  in  this  test 
should  be  treated  previously  with  a  mixture  of  potassium  chromate  and 
dilute  sulphuric  acid,  then  washed  with  water,  shaken  with  potassium 
hydroxide  solution,  allowed  to  separate,  and  filtered.  Chlorine  should 
not  be  present  in  the  hydrochloric  acid  used.  The  resorcinol  reagent 
is  best  prepared  by  dissolving  2*8  grams  of  resorcinol  in  100  c.c.  of 
water,  adding  a  small  quantity  of  blood-charcoal,  and  filtering  the 
solution  after  agitation  \  36  c.c.  of  the  filtrate  are  then  mixed  with 
64  c.c.  of  hydrochloric  acid,  D  1*19.  The  test  is  carried  out  by 
grinding  5  grams  of  the  honey  with  20  c.c.  of  ether  in  a  mortar, 
filtering  the  ethereal  extract,  and  then  adding  the  latter  to  10  c.c.  of 
the  reagent  placed  previously  in  a  test-tube.  A  blank  test  with  the 
ether  and  reagent  should  be  carried  out  at  the  same  time. 

W.  P.  S. 

Tables  for  Sugar  Estimations.  Domke  ( Zeitsch .  Ver.  deut. 
Zuckerind,  1912,  302 — 311). — Tables  are  given:  (1)  to  determine  the 
sucrose  concentration  from  the  apparent  specific  gravity  at  20°;  (2)  to 
determine  the  concentration  at  20°  from  the  ratio  g  —  p^  —  p/p%>  where 
p1  is  the  weight  of  water  to  fill  the  pyknometer,  p2  that  of  the  sucrose 
solution  taken,  and  pz  the  weight  of  sugar  solution  +  water  to  fill  the 
pyknometer  ;  (3)  to  calculate  the  concentration  read  at  any  temperature 
in  degrees  Brix  to  that  at  20°  ;  (4)  to  give  the  number  of  kilograms 
of  sucrose  in  a  cubic  metre  of  solution  for  any  given  percentage 
concentration.  E.  F.  A. 

Calculation  of  the  Concentration  of  Sucrose  Solutions  from 
the  Specific  Gravity  by  means  of  the  Tables  of  the  “  Normal 
Eichungs  Kommission.”  O.  Schrefeld  {Zeitsch.  Ver.  deut. 
Zuckerind,  1912,  312 — 318.  Compare  Domke,  preceding  abstract). — 
It  is  shown  how  to  calculate  the  true  density  of  sucrose  from  the 
apparent  density,  and  thus  the  tables  of  the  commission  are  made 
generally  applicable.  E.  F.  A. 

Estimation  of  Formic  Acid,  Alone  or  Mixed  with  its  Homo- 
logues,  by  means  of  Alkaline  Permanganate.  A.  Fouchet 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  325 — 328). — The  method  depends  on 
the  oxidation  of  formic  acid  by  potassium  permanganate,  in  presence 
of  sodium  carbonate,  as  first  suggested  by  Pean  de  Saint-Gilles  {Ann. 
Chim.  Pharm.,  1859,  3,  55).  The  following  solutions  are  used  :  potass¬ 
ium  permanganate,  5  grams  in  1  litre  ;  sodium  carbonate,  50  grams  in 
1  litre ;  ferrous  ammonium  sulphate,  20  grams,  and  sulphuric  acid, 
30  grams  in  1  litre  ;  sulphuric  acid,  500  c.c.  in  1  litre. 

Forty  c.c.  of  the  sodium  carbonate  solution  and  20  c.c.  of  the 
permanganate  are  placed  in  each  of  two  flasks,  and  to  one  of  these 
0-05  gram  of  the  material  to  be  examined,  dissolved  in  a  little  water, 
is  added,  the  same  quantity  of  water  being  added  to  the  other.  The 
flasks  are  now  warmed  in  the  water-bath  during  three  minutes,  cooled, 
and  20  c.c.  of  diluted  sulphuric  acid  and  50  c.c.  of  the  ferrous 
ammonium  sulphate  solution  added  to  each.  The  excess  of  ferrous 
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ammonium  sulphate  is  then  estimated  in  each  case  by  means  of  the 
potassium  permanganate  solution.  The  difference  in  the  amounts 
used  in  the  two  cases  represents  the  amount  of  formic  acid  in  the 
material,  each  c.c.  of  permanganate  solution  being  equivalent  to 
0  00351  gram  of  formic  acid.  For  very  small  quantities  of  formic 
acid  the  permanganate  solution  may  be  diluted  to  0T%,  and  the  ferrous 
ammonium  sulphate  solution  in  like  proportion.  T.  A.  H. 

Analysis  of  Lactic  Acid.  A.  A.  Besson  (Chem.  Zeit.,  1912,  30, 
297.  Compare  also  Abstr.,  1911,  ii,  1140). — A  reply  to  Klapproth 
(this  vol.,  ii,  211).  T.  S.  P. 

Estimation  of  [Combined]  Oxalic  Acid  in  the  Needles  of 
Coniferse.  Johannes  Otto  ( Zeitsch .  anal.  Chem.,  1912,  51, 
296 — 300). — Three  to  four  grams  of  the  dried  and  powdered  sample 
are  heated  with  150  c.c.  of  1%  hydrochloric  acid  for  half-an-hour  on 
the  boiling  water-bath.  The  filtrate  and  washings  are  evaporated  to 
200  c.c.  to  coagulate  some  organic  colloids.  After  acidifying  with 
2Y-acetic  acid,  the  solution  is  precipitated  at  the  boiling  heat  with 
an  excess  of  a  10%  solution  of  calcium  acetate.  The  calcium 
oxalate  is  collected,  washed,  and  burnt  to  ash.  In  order  to  free  the 
precipitate  from  traces  of  iron  and  manganese,  the  ash  is  dissolved 
in  hydrochloric  acid,  and  after  adding  ammonia  a  little  bromine 
vapour  is  passed.  The  filtrate  is  then  heated  to  boiling  and  the 
calcium  again  precipitated  with  excess  of  ammonium  oxalate.  After 
washing,  the  precipitate  is  dissolved  in  dilute  sulphuric  acid,  heated  to 
40°,  and  the  oxalic  acid  is  titrated  with  permanganate. 

A  table  is  given  showing  the  amount  of  total  oxalic  acid  in 
samples  of  various  origin  ;  the  amount  increases  with  the  age. 

L.  de  K. 

The  Use  of  the  Ester  Method  for  the  Detection  of  Mono¬ 
amino-acids  in  the  Presence  of  Polypeptides.  Emil 
Abderhalden  and  Rudolf  Hanslian  (  Zeitsch .  physiol.  Chem.,  1912, 
77,  285 — 288). — Examples  are  given  which  show  that  mono¬ 
amino-acids  can  be  detected  and  estimated  by  the  ester  method  in  the 
presence  of  polypeptides.  W.  D.  H. 

The  Detection  of  Benzoic  and  Salicylic  Acids  in  Milk. 
E.  Philippe  {Chem.  Zentr.,  1912,  i,  288 — 289;  from  Mitt.  Lebensmittel- 
unten's.  Hyg.,  2,  377 — 383). — One  hundred  c.c.  of  milk  are  treated  with 
40  c.c.  of  Fehling’s  copper  sulphate  solution,  10  c.c.  of  Nj  10-sodium 
hydroxide,  and  150  c.c.  of  water,  the  mixture  is  thoroughly  shaken, 
and  after  filtration  acidified  with  5  c.c.  of  concentrated  hydrochloric 
acid  aud  extracted  with  ether.  The  latter,  after  evaporation,  leaves  a 
residue,  which,  in  the  event  of  2  mg.  or  more  of  the  acids  being 
present,  crystallises.  If  the  crystals  are  sublimed,  the  acid  present 
can  be  ascertained  by  the  form  of  the  crystals.  Salicylic  acid  can  be 
estimated  quantitatively  by  the  iron  chloride  reaction.  Yon  den 
Heide  and  Jakob’s  or  Jonescu’s  methods  can  be  employed  for  the 
detection  of  the  benzoic  acid.  S.  B.  S. 
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Estimation  of  Benzoic,  Hippuric,  and  Phenaceturic  Acids  in 
■Urine.  H.  Steenbock  (J.  Biol.  Chem.,  1912,  11,  201 — 209). — 
Dakin’s  method  for  isolating  benzoic  acid  was  found  to  yield  quantita¬ 
tive  results  when  followed  by  sublimation.  Hippuric  acid  and 
phenaceturic  acid  occurring  together  can  be  estimated  as  benzoic  and 
phenylacetic  acids  respectively  by  sublimation  followed  by  titration. 
No  salts  of  non-conjugated  benzoic  or  phenaceturic  acids  were  found 
in  cow’s  urine.  W.  D.  H. 

A  New  Method  for  the  Estimation  of  Hippuric  Acid  in 
Urine.  Otto  Folin  and  Fred  F.  Flanders  ( J .  Biol.  Chem.,  1912,  11, 
257 — 264). — A  full  description  of  the  method,  of  which  a  preliminary 
notice  has  already  appeared  (this  vol.,  ii,  396).  W.  D.  H. 

The  Detection  of  Salicylic  Acid.  Otto  Langkopf.  (Chem. 
.Zentr.,  1912,  i,  444;  from  Apoth.  Zeit.,  1911,26,  1057). — All  hydroxy- 
acids  hinder  the  reaction  between  ferric  chloride  and  salicylic  acid,  as 
do  also  oxalic,  formic,  butyric  and  acetic  acids,  phosphates,  dextrose, 
etc.  H.  AV. 

The  Permanence  and  Susceptibility  of  the  Ferric  Chloride- 
Salicyiic  Acid  Reaction.  Approximate  Estimation  by  this 
means  of  Free  Salicylic  Acid  in  Aspirin  and  Other  Acetylated 
Salicylic  Acids.  H.  Linke  (Chem.  Zentr.,  1912,  i,  444  ;  from  Apoth. 
Zeit.,  1911,  26,  1083 — 1085). — The  author  finds  that  the  ferric 
chloride-salicylic  acid  coloration  is  not  permanent  as  generally 
assumed.  After  one  hour,  the  violet  coloration  becomes  reddish- 
violet,  and  after  twelve  hours,  brownish-yellow.  If  the  solution  is 
stronger  than  one  in  50,000,  change  of  colour  does  not  occur  until 
after  several  days.  On  the  other  hand,  the  coloration  becomes  more 
intense  when  the  reaction  is  applied  to  such  substances  as  aspirin 
tablets.  This  is  attributed  to  the  progressive  hydrolysis  of  the 
o  aeetoxybenzoic  acid  present.  The  limit  of  susceptibility  is  placed  at 
one  in  900,000. 

Quantitative  determinations  of  salicylic  acid  were  made  by  com¬ 
paring  the  coloration  given  by  the  substance  under  investigation  with 
that  given  by  standard  solutions  of  salicylic  acid  (concentration  one  in 
50,000 — 200,000)  under  similar  conditions.  H.  AV. 

The  Detection  of  Salicylic  Acid.  F.  von  Bruchhausen  (Chem. 
Zentr.,  1912,  i,  445  ;  from  Apoth.  Zeit.,  1912,  27,  9). — The  ferric 
chloride  reaction  for  salicylic  acid  depends  on  the  presence  of  the 
ferric  ion.  It  does  not  occur  in  the  presence  of  sodium  phosphate, 
because  ferric  phosphate  is  not  dissociated  in  aqueous  solution,  or 
in  tha  presence  of  hydroxy-acids,  since  the  latter  form  complexes  with 
ferric  chloride  which  do  not  contain  the  ferric  ion.  H.  AV. 

Era  lection  of  Uric  Acid  in  Blood.  Carl  AVeber  (Pharm.  Zeit., 
1912,  57,  252). — The  blood  is  treated  with  sodium  chloride  and 
.potassium  phosphate  in  order  to  precipitate  proteins,  and,  after  these 
have  been  removed  by  filtration,  the  solution  is  evaporated  to  a  small 


ii.  502 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


volume  and  saturated  with  ammonium  chloride.  The  uric  acid  is  thus 
precipitated  as  ammonium  urate,  which  is  collected  and  treated  with  a 
few  drops  of  hydrochloric  acid.  The  crystals  of  uric  acid  which 
separate  out  may  be  identified  by  their  appearance  under  the  micro¬ 
scope  and  by  means  of  the  murexide  test,  the  latter  being  rendered 
more  sensitive  by  the  use  of  dilute  nitric  acid.  The  uric  acid  may  be 
estimated  by  dissolving  it  in  a  definite  volume  of  A/50-piperidine 
solution  and  titrating  the  excess  of  the  latter  .with  JV/200-sulphuric 
acid,  using  phenol phthalein  as  indicator.  Each  c.c.  of  the  piperidine 
solution  is  equivalent  to  084  mg.  of  uric  acid.  W.  P.  S. 

Iodoruetric  Estimation  of  Uric  Acid  [in  Urine].  Hubert 
Caron  (Ann.  Chim.  anal.,  1912,  17,  123 — 127). — A  criticism  of 
Pizzorno’s  process  (Abstr.,  1911,  ii,  667),  which  the  author  finds  to 
be  untrustworthy,  because  the  treatment  with  animal  charcoal  causes 
a  loss  of  uric  acid.  On  the  other  hand,  on  prolonged  contact  of  impure 
uric  acid  and  iodine  more  of  the  latter  is  absorbed  ;  these  two  sources 
of  error  may  occasionally  compensate  each  other,  and  this  may  account 
for  Pizzorno’s  satisfactory  test  experiments. 

A  preliminary  precipitation  as  ammonium  biurate  is  recommended. 

L.  de  K. 

Examination  of  Benzaldehyde  for  Chlorine  Compounds. 
Georg  Heyl  (Chem.  Zentr.,  1912,  i,  677 ;  from  Apoth.  Zeit.,  1912,  27, 
49 — 50). —  One  to  two  grams  of  chlorine-free  lime  are  ground  with 
10 — 15  drops  of  benzaldehyde,  covered  with  a  small  additional  quantity 
of  lime,  and  heated,  at  first  gently,  and  then  to  redness.  After  cooling, 
the  mass  is  treated  with  6  c.c.  of  water,  acidified  with  nitric  acid, 
filtered,  and  the  filtrate  tested  with  silver  nitrate.  In  this  manner 
the  presence  of  one  drop  of  monocLdorobenzene  in  50  grams  of 
benzaldehyde  can  be  detected.  H.  W. 

Microchemical  Testing  of  Some  Alkaloids.  [Miss]  Alide 
Grutterink  ( Zeitsch .  anal.  Chem.,  1912,  51, 175 — 234;  Chem.  Weekblad, 
1912,  9,  124 — 163). — A  lengthy  article,  reference  to  which  must  be 
made  for  the  numerous  illustrations  of  crystals,  etc. 

The  following  reagents  have  proved  very  useful  for  obtaining 
characteristic  microscopic  slides  :  ru-NitrobeDzoic  acid  for  strychnine 
(hydrastimide)  ;  ^o-nitrobenzoic  acid  for  strychnine  and  tropacocaine ; 
3  : 5-dinitrobenzoic  acid  for  hydrastine,  novocaine,  brucine,  and 
strychnine  ;  trinitrobenzoic  acid  for  novocaine,  tropacocaine,  strychnine, 
and  brucine  (coniine)  ;  dinitroanisic  acid  for  hydrastimide  ;  gentisic  acid 
for  cinchonine;  tri  hydroxy  benzoic  acid  for  quinidine  ;  opianic  acid  for 
brucine;  meconic  acid  for  quinidine;  mellitic  acid  for  quinidine  and 
cinchonidine ;  naphthalenesulphonic  acid  for  cocaine  and  strychnine ; 
yr-nitrophenylpropiolic  acid  for  hydrastinine,  hydrastine,  strychnine, 
tropacocaine,  and  cinchonidine  (nicotine,  hydrastimide)  ;  o-cresotic 
acid  for  hydrastimide.  Potassium  permanganate  was  found  to  be 
a  valuable  reagent  for  the  micro-detection  of  hydrastine,  hydrastinine, 
tropacocaine,  and  cotarnine. 
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The  alkaloids  in  parenthesis  have  not  yet  been  fully  investigated. 
A  large  number  of  micro-reactions  for  other  alkaloids  are  also  given. 

L.  de  K. 

The  Behaviour  of  Alkaloids  towards  Quinone  and  Chloral 
Hydrate.  Eduard  Schar  ( Verh .  Ges.  deut.  Naturfw'sch.  Aerzte,  1912, 
ii,  [1],  318 — 320) — jt>-Benzoquinone,  dissolved  in  sulphuric  acid  con¬ 
taining  10%  of  water,  gives  intense  colorations  with  morphine,  codeine, 
narceine,  and  brucine,  but  not  with  narcotine,  berberine,  strychnine, 
veratrine,  atropine,  cocaine,  quinine,  or  caffeine. 

An  80%  solution  of  chloral  hydrate  may  be  used  in  place  of  sulphuric 
acid  as  a  solvent  for  alkaloids  in  colour  reactions.  Salts  of  alkaloids 
do  not  react  with  quinone  in  this  reagent,  but  free  alkaloids  produce  a 
coloration,  with  varying  velocity.  The  effect  is  produced  by  the 
alkaline  reaction  of  the  alkaloid,  other  alkaline  substances  behaving 
similarly.  C.  H.  D. 

Alkaloidal  Assay  of  Calabar  Beans.  Arthur  H.  Salway 
(Amer.  J.  Pharm.,  1912,  84,  49 — 5i). — It  has  been  pointed  out  already 
(Trans.,  1911,  99,  2148)  that  assay  of  these  beans  by  the  process 
prescribed  in  the  United  States  Pharmacopeia  gives  a  smaller  yield  of 
alkaloid  than  can  be  actually  isolated.  This  appears  to  be  due  to  the 
phenolic  character  of  physostigmine  (eserine),  which  renders  it  difficult 
to  extract  from  alkaline  liquids  by  ether.  The  author  finds  that  it  is 
more  easily  extracted  from  liquids  rendered  alkaline  with  sodium 
carbonate  than  when  sodium  hydrogen  carbonate  is  used,  and  therefore 
suggests  the  following  process  :  Twenty  grams  of  the  drug  finely 
powdered  are  agitated  with  200  c.c.  of  ether,  10  c.c.  of  10%  aqueous 
sodium  carbonate  solution  added,  and  the  mixture  well  shaken  at 
intervals  during  four  hours.  One  hundred  c.c.  of  the  clear  ethereal 
solution  are  run  into  a  separator,  and  iV/10-sulphuric  acid  added  until 
the  liquid  is  acid.  The  separator  is  well  shaken,  the  acid  layer  drawn 
off,  and  the  treatment  repeated  twice,  using  10  c.c.  of  A/1 0-acid  each 
time.  The  acid  liquids  are  combined,  made  alkaline  with  10%  sodium 
carbonate  solution,  and  shaken  with  ten  successive  portions  (20  c.c. 
each  time)  of  ether.  The  combined  ethereal  extracts  are  washed  with 
5  c.c.  of  distilled  water.  The  solvent  is  then  distilled  off,  the  residue 
dissolved  in  5  c.c.  A/10-sulphuric  acid,  and  the  excess  of  acid  titrated 
with  A/50-alkali,  using  iodeosin  as  indicator.  T.  A.  H. 

The  Colorimetric  Estimation  of  Colchicine.  Rudolf  Fabinyi 
(Verh.  Ges.  deut.  Naturforsch.  Aerzte,  1912,  ii,  [1],  230 — 231). — Three 
c.c.  of  a  solution  of  colchicine  in  water,  containing  0’2  gram  in  300  c.c., 
are  acidified  with  0'5  c.c.  of  concentrated  hydrochloric  acid,  and 
boiled  for  three  minutes.  Addition  of  0'5  c.c.  of  1%  ferric  chloride 
solution  produces  a  dark  green  coloration,  which  becomes  fully 
developed  after  an  hour  in  darkness.  The  solution  is  then  diluted  to 
100  c.c.  The  solution  to  be  examined  is  compared  with  the  standard 
in  a  colorimeter.  C.  H.  D. 

Assay  of  Digitalis.  James  Burmann  (Bull.  Soc.  chim.,  1912,  [iv], 
11,  221 — 228). — In  previous  papers  the  author  has  pointed  out  the 
disadvantages  of  physiological  methods  for  the  assay  of  digitalis,  and 
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has  shown  that  Keller’s  chemical  method  estimates  only  ^-digitoxin 
(Abstr.,  1910,  ii,  1010).  He  now  describes  the  following  process  for 
the  assay  of  digitalis  preparations.  One  hundred  grams  of  digitalis 
extract  in  20%  alcohol  (dialysd  de  digitale)  are  mixed  with  60  grams 
of  dry  alcohol,  and  diluted  to  190  grams  with  50%  alcohol.  To  this 
30  grams  of  lead  sub-acetate  solution  (D  T240)  and  30  grams  of  dry 
alcohol  are  added,  and  the  mixture  shaken  and  filtered.  One  hundred 
and  twenty-five  grams  of  the  filtrate  are  treated  with  hydrogen 
sulphide,  and  the  lead  sulphide  filtered  out  on  a  Buchner  funnel  and 
washed  with  50%  alcohol.  The  filtrate  is  evaporated  under  reduced 
pressure  to  50  c.c.,  2  c.c.  of  10%  ammonia  added,  and  this 
exhausted  by  hot  chloroform  in  an  extraction  apparatus.  The  chloro¬ 
form  extract  is  filtered,  the  solvent  distilled  off,  and  the  residue  dried 
at  100°.  The  latter  is  then  dissolved  in  3  grams  of  chloroform, 
7  grams  of  dry  ether  added,  and  then  50  grams  of  light  petroleum. 
The  precipitate  is  washed  by  decantation  once  with  60  grams  of  light 
petroleum,  then  dried  at  100°  in  a  current  of  warm  air,  and  weighed. 
On  recrystallising  from  alcohol,  the  characteristic  crystals  of  both 
digitoxin  and  i/r-digitoxin  are  found,  and  these  can  be  isolated  by 
treatment  with  appropriate  solvents.  Comparative  trials  of  the  same 
preparations  by  this  process  and  that  of  Keller  show  that  the  residue 
obtained  by  this  method  contains  usually  about  22%  of  digitoxin,  and 
this  was  confirmed  by  physiological  trials  on  frogs  and  rabbits,  the 
lethal  dose  of  this  residue  being  0*0076  gram  as  against  0*0099  gram 
for  Keller’s  residue.  T.  A.  H. 

The  Colorimetric  Estimation  of  Morphine.  Rudolf  Fabinyi 
( Verh .  Ges .  deut.  Naturforsch.  Aerzte,  1912,  ii,  [1],  228 — 230). — The 
colour  reaction  of  morphine  discovered  by  Radelescu  (Abstr.,  1906,  ii, 
638)  may  be  made  quantitative.  A  standard  solution  is  prepared  by 
dissolving  0*3  gram  of  morphine  in  a  litre  of  10%  sulphuric  acid. 
Ten  c.c.  of  this  solution  are  taken,  and  more  dilute  solutions  are 
prepared  by  taking  smaller  volumes  and  diluting  to  10  c.c.  with  10% 
sulphuric  acid.  Solid  sodium  nitrite  is  then  added,  crystals  of  the 
same  size  being  added  to  each  solution,  and  when  the  evolution  of  gas 
is  over,  10  c.c.  of  concentrated  potassium  hydroxide  are  added,  and 
diluted  to  100  c.c.  The  red  colorations  are  then  compared  in  a 
colorimeter.  The  method  is  found  to  give  accurate  results. 

C.  H.  D. 

Detection  of  Blood  in  Faeces.  W.  Dockhorn  ( Pharm .  Zeit.,  1912, 
57,  165). — The  tests  recommended  for  the  detection  of  blood  in  faeces 
are  the  guaiacum  test,  the  benzidine  test  (compare  Abstr.,  1911,  ii, 
348),  and  the  phenolphthalein  test,  the  latter  test  depending  on  the 
conversion  of  phenolphthalin  into  phenolphthalein  by  the  action  of 
blood  in  the  presence  of  hydrogen  peroxide.  A  test  in  which  aloin 
is  used,  which  is  similar  to  the  guaiacum  test,  may  also  be  em¬ 
ployed  ;  it  is  stated  that  the  addition  of  a  few  drops  of  chloroform 
increases  the  sensitiveness  of  t  his  test.  W.  P.  S. 
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The  Absorption  and  Refraction  Methods.  Karl  Auwers 
(Ber.,  1912,  45,  963 — 976.  Compare  Hantzsch,  this  vol.,  ii,  313). — 
Polemical ;  mainly  on  the  relative  value  of  the  absorption  spectrum 
and  the  refractivity  in  the  investigation  of  the  constitution  of  organic 
substances.  D,  F.  T. 

Spectra  of  the  Arc  Light  Aureol.  Heinrich  Hertenstein 
(Zeitsch.  wiss.  Photochem.,  1912,  11,  69 — 87). — The  arc  flame  spectra  of 
various  metals  and  their  halogen  salts  have  been  examined  and 
compared  with  the  corresponding  arc  and  flame  spectra.  In  this  part 
of  the  paper,  the  observations  made  with  copper  are  recorded.  The 
arc  flame  spectrum  consists  of  a  series  of  bands  shaded  off  towards  the 
red  end  of  the  visible  region.  As  compared  with  the  arc  spectrum, 
that  of  the  arc  flame  extends  further  at  the  less  refrangible  end,  but 
not  so  far  at  the  violet  end.  This  difference  is  attributed  to  the  lower 
temperature  of  the  arc  flame.  The  copper  lines  which  are  visible  in 
the  arc  flame  spectrum  are  those  which  are  of  greatest  intensity  in  the 
arc  spectrum. 

The  influence  of  the  surrounding  atmosphere  was  also  investigated 
by  observations  in  carbon  dioxide  and  in  a  mixture  of  equal  volumes  of 
air  and  oxygen.  In  carbon  dioxide  the  intensity  of  the  bands  is 
appreciably  reduced,  whilst  the  effect  of  an  increased  supply  of  oxygen 
is  to  alter  the  relative  intensities  of  the  lines.  In  particular,  the  lines 
of  the  first  and  second  subsidiary  series  are  considerably  reduced  in 
intensity  by  the  excess  of  oxygen.  H.  M.  D. 

Krypton  and  the  Auroral  Spectrum.  T,  W.  Page  ( Proc . 
Physical  Soc.,  1912,  24,  138 — 140). — In  view  of  the  coincidence  of 
the  green  auroral  line  A  =  5570  with  the  green  krypton  line,  it  has 
been  suggested  that  the  aurora  is  due  to  some  electrical  discharge 
phenomenon  in  which  krypton  is  concerned.  The  yellow  krypton  line 
A  =  5871  is  not  found,  however,  in  the  auroral  spectrum,  and  experi¬ 
ments  have  therefore  been  made  to  ascertain  whether  changes  in  the 
relative  intensities  of  the  two  krypton  lines  are  brought  about  by 
alterations  in  the  nature  of  the  electrical  charge.  This  does  not 
appear  to  be  the  case,  the  two  lines  being  of  approximately  equal 
intensity  both  in  the  ring  discharge  and  the  canal  ray  spectrum. 

H.  M.  D. 

Structure  of  Some  Spectral  Bands.  R.  Fortrat  ( Compt .  rend., 
1912,  154,  1153 — 1156). — A  discussion  of  apparent  irregularities 
amongst  the  components  of  the  green  carbon  band,  certain  hydro¬ 
carbon  bands,  and  the  water  vapour  bands,  X  =  3064,  2811,  2608,  and 
2449  Angstrom  units.  W.  O.  W. 

Wave-lengths  in  the  Iron  Spectrum.  Henri  Buisson  and 
Charles  Fabry  (Ann.  Physik ,  1912,  [iv],  38,  245 — 246). — The  wave  - 
vol.  oil.  ii.  34 
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lengths  of  three  lines,  not  previously  measured  by  the  authors,  are  in 
good  agreement  with  the  values  given  by  Eversheim  (this  vol.,  ii,  110). 

H.  M.  D. 

The  Zeeman  Effect  for  Copper,  Iron,  Gold,  Chromium, 
Nickel,  Palladium,  Manganese,  and  Argon  in  the  Visible 
Spectrum.  0.  Luttig,  W.  Hartmann,  and  C.  Peterke  (Ann.  Physik, 
1912,  fiv],  38,  43 — 70). — A  detailed  examination  has  been  made  of 
the  influence  of  a  magnetic  field  on  various  lines  in  the  spectra  of 
the  above  elements,  the  use  of  an  echelon  grating  enabling  the  requisite 
dispersion  to  be  obtained  with  magnetic  fields  of  small  intensity.  By 
this  means  the  errors  resulting  from  the  lack  of  homogeneity  of  the 
field  are  to  a  large  extent  avoided.  The  data  are  tabulated  and 
compared  with  the  results  obtained  by  previous  observers. 

H.  M.  D. 

The  Spectral  Extension  of  Ultra- red  and  Ultra-violet 
Vibrations  and  its  Relation  to  the  Different  Crystal  Systems. 
Kurt  Eisenmann  (Ber.  Deut.  physikal.  Ges 1912,  14,  315 — 321). — 
Expressions  are  deduced  for  the  frequencies  of  vibration  of  the  atom 
and  electron,  and  these  are  applied  in  the  calculation  of  the  maximal 
energies  for  the  atoms  of  different  elements,  assuming  that  the 
number  of  the  neighbouring  atoms  which  exert  an  influence  on  the 
vibrations  of  a  particular  atom  is  dependent  on  the  crystalline  system 
to  which  the  element  in  question  belongs.  H.  M.  D. 

Influence  of  Temperature  on  the  Ultra-red  Absorption  of 
Gases.  Eva  von  Bahe  (Ann.  Physik,  1912,  [iv],  38,  206 — 222. 
Compare  Abstr.,  1909,  ii,  630 ;  1910,  ii,  914). — The  influence  of 
temperature  on  the  absorption  of  ultra-red  rays  by  gases  has  been 
investigated  by  experiments  with  carbon  monoxide,  carbon  dioxide, 
nitrous  oxide,  methane,  and  ethyl  ether  at  room  temperature,  and  at 
about  170°. 

The  absorption  curves,  which  have  been  constructed  from  the 
bolometer  readings,  show  that  a  rise  of  temperature  is  accompanied 
by  a  broadening  of  the  absorption  band  when  the  volume  of  the 
absorbing  gas  is  kept  constant.  If  by  admission  of  air  or  other  inert 
gas,  the  pressure  in  the  absorption  apparatus  at  the  lower  tempera¬ 
ture  is  made  equal  to  the  pressure  exerted  by  the  gas  at  the  higher 
temperature,  the  temperature  effect  becomes  more  obvious.  In 
these  circumstances,  the  absorption  curve  corresponding  with  the 
higher  temperature  is  found  to  lie  appreciably  lower  than  the  curve 
for  the  room  temperature,  and  the  broadening  of  the  band  is  very 
pronounced.  The  observed  change  in  the  character  of  the  absorption 
points  to  a  damping  down  of  the  absorbing  particles  as  a  result  of  a 
rise  in  temperature.  This  damping  effect  cannot  be  due  to  the 
collisions  between  the  molecules,  but  to  intramolecular  changes.  It 
may  also  be  inferred  from  the  observations  that  the  ultra-red  absorption 
is  continuous.  H.  M.  D. 
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Absorption  Spectra  and  the  Solvate  Theory  of  Solution. 
Harry  C.  Jones  (Phil.  Mag.,  1912,  [vi],  23,  730 — 742). — A  summary 
of  work,  details  of  which  have  been  published  previously  (compare 
Abstr.,  1909,  ii,  359;  1910,  ii,  370;  1911,  ii,  166,  168). 

H.  M.  D. 

The  Absorption  of  Light  by  Inorganic  Salts.  V.  Copper 
and  the  Alkali  Metals.  Robert  A.  Houston  ( Proc .  Roy.  Soc. 
Eclin.,  1912,  32,  40 — 49). — An  apparatus  is  described  which  is 
suitable  for  spectrograph ic  measurements  in  the  infra-red,  visible,  and 
ultra-violet  spectrum.  The  light  from  the  slit  is  rendered  parallel  by 
a  concave  nickel  mirror,  passes  through  the  fixed  prism,  so  placed  that 
the  middle  of  the  spectrum  suffers  minimum  deviation,  and  is  brought 
to  a  focus  by  a  second  nickel  mirror,  which  can  be  rotated  about  a 
vertical  axis.  The  illumination  with  nickel  mirrors  is  about  one-half  of 
that  with  quartz  lenses,  but  a  larger  aperture  can  be  used,  owing  to 
the  better  collimation.  The  apparatus  has  also  the  advantage  of 
automatic  focussing,  and  the  quartz  prism  may  be  replaced  by  one  of 
glass  or  rock  salt  without  any  alteration  except  of  the  mirror  angles, 
and  a  slight  tilting  of  the  plate. 

The  photometer  employed  contains  a  quartz  rhomb  to  divide  the 
beam,  and  two  diffuse  reflecting  surfaces  of  opaque  silica.  The  two 
spectra  are  brought  into  contact  on  the  plate.  A  cell  containing  the 
solution  to  be  examined  is  placed  in  the  path  of  one  beam  and  one 
containing  water  in  the  other,  and  a  series  of  exposures  made  for 
different  positions  of  the  source  of  light. 

The  absorption  curves  of  cupric  sulphate,  chloride,  bromide,  and 
nitrate  agree  completely  in  the  infra-red.  In  the  ultra-violet,  a  trace 
of  the  nitrate  band  is  seen  in  the  case  of  the  nitrate. 

Lithium,  sodium,  potassium,  rubidium,  and  caesium  sulphates, 

sodium  chloride,  bromide  and  nitrate,  and  silver  nitrate  absorb  less 
than  water  in  the  infra-red.  The  absorption  in  the  ultra-violet  is  very 
small,  except  in  the  case  of  the  nitrates.  C.  H.  L>. 

The  Absorption  of  Light  by  Inorganic  Salts.  VI.  The 

Cobalt  Chloride  Colour  Change.  Alexander  R.  Brown  (Proc. 
Roy.  Soc.  Edin.,  1912,  32,  50 — 61.  Compare  preceding  abstract). — 
The  absorption  of  aqueous  solutions  of  cobalt  chloride  has  been 
measured  at  different  temperatures,  but  on  account  of  experimental 
difficulties  the  method  has  been  preferred  of  diluting  a  concentrated 
solution  of  the  anhydrous  chloride  in  absolute  alcohol  with  water, 
and  measuring  the  extinction  coefficient  at  different  dilutions. 

This  value  appears  to  vary  very  little  with  the  concentration 

in  alcoholic  solutions  free  from  water.  The  quantity  of  the  red 
modification  increases  with  the  amount  of  water.  The  red  modifica¬ 
tion  is  not  the  hexahydrate,  which  has  a  different  absorption 
spectrum.  A  mass  action  calculation  indicates  that  the  salt  may 
contain  15H20.  The  change  of  colour  on  heating  the  solution  is 
to  be  ascribed  to  the  change  from  the  polyhydrate  to  the  amorphous 
salt.  G.  H.  D. 
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The  Shape  of  Ultra-microscopic  Gold  Particles.  R.  Gans 
{Ann.  Physik,  1912,  [iv],  37,  881 — 900). — The  nature  of  the  absorp¬ 
tion  curve  for  colloidal  gold  solutions  has  been  calculated  on  the 
assumption  that  the  particles  have  the  form  of  ellipsoids  of  rotation, 
the  refractive  index  and  absorption  coefficient  of  the  particles  being 
supposed  to  have  the  same  value  as  metallic  gold.  In  the  case  of 
spherical  particles,  the  absorption  maximum  is  situated  in  the  green, 
but  as  the  ratio  of  the  lengths  of  the  axes  changes  from  unity  in 
either  direction,  the  maximum  is  displaced  towards  the  red  end  of  the 
spectrum.  The  experimental  data  obtained  by  Steubing  (Abstr.,  1908, 
ii,  600),  when  examined  in  the  light  of  these  results,  show  that  the 
colloidal  gold  particles  in  the  ruby-red  solutions  are  approximately 
spherical.  The  blue  solutions  of  the  same  degree  of  dispersity 
contain,  on  the  other  hand,  particles  which  deviate  considerably  from 
the  spherical  form. 

The  nature  of  the  polarisation  of  the  light,  which  is  scattered  by 
the  gold  particles,  also  points  to  deviations  from  the  spherical 
configuration.  H.  M.  D. 

Dynamic  Isomerism.  Henry  E.  Armstrong,  Thomas  M.  Lowry, 
Sydney  Young,  Cecil  H.  Desch,  James  J.  Dobbie,  Martin  O. 
Forster,  and  Arthur  Lapworth  {Brit.  Assoc.  Report,  1911,  91 — 94). 
— The  form  of  the  absorption  curves  of  organic  substances  indicates 
that  general  absorption  may  frequently  be  due  to  the  presence  of  a 
band  with  its  head  beyond  the  limits  of  ordinary  measurement.  The 
position  can  in  many  cases  be  arrived  at  indirectly  by  measuring  the 
magnetic  rotatory  dispersion.  This  indicates  that  in  the  majority  of 
saturated  organic  compounds  the  absorption  lies  in  the  far  ultra¬ 
violet  at  X  1300  to  1400.  The  shallow  bands  which  appear  in 
acetone  and  similar  compounds  at  X  3000  to  4200  are  almost  without 
influence  on  the  optical  properties  within  the  visible  region.  The 
absorption  is  brought  nearer  to  the  visible  region  by  introducing 
an  ethylene  linking,  as  in  allyl  alcohol,  or  a  benzenoid  linking,  as  in 
phenylethylcarbinol.  C.  H.  D. 

Absorption  Spectra  of  Nitro  compounds  in  the  Ultra¬ 
violet.  Arthur  Hantzsch  and  Kurt  Yoigt  {Zeitsch.  physikal.  Chem., 
1912,  79,  592 — 598). — The  authors;  (compare  this  vol.,  i,  151)  and 
Zelinsky  and  Rosanoff  (Abstr.,  1911,  ii,  1044)  have  arrived  at  totally 
different  conclusions  from  the  results  of  an  examination  of  the  ultra¬ 
violet  absorption  spectra  of  nitro-compounds.  It  is  now  maintained 
that  this  result  is  not  due  to  the  unsatisfactory  nature  of  the  method, 
but  to  the  fact  that  Zelinsky  and  Rosanoff  have  not  applied  it 
properly. 

From  their  observations  Zelinsky  and  Rosanoff  have  drawn  the  con¬ 
clusion  that  there  is  no  essential  difference  in  the  absorption  of  mono- 
and  di-nitroparaffins.  They  have,  however,  overlooked  the  fact,  already 
pointed  out  by  Baly  (Trans.,  1908,  93,  1747),  that  a  solution  of  sodium 
nitromethane  is  not  stable  in  solution,  but  immediately  begins  to  pass 
over  into  a  salt  of  nitroacetaldoxime,  which,  as  a  conjugated  aci-nitro- 
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compound,  shows  strong  selective  absorption,  even  in  0*0001  molar 
solution. 

The  general  conclusions  of  the  authors  are  as  follows.  The  true 
nitro-group  shows  weak  selective  absorption  at  high  concentrations 
(0*1 — 0*01  normal).  The  simple  oci-group  shows  weak  general 
absorption.  The  introduction  of  further  N02  groups  or  other 
unsaturated  negative  groups  scarcely  influences  the  absorption  of  true 
nitro-compounds,  but  enormously  increases  that  of  aci-nitro-compounds 
and  makes  it  selective  in  character.  This  conjugated  aci-nitro-group 
may  be  formulated  by  means  of  a  subsidiary  valency  formula,  thus  : 

(where  X  =  N02,  CO,  CN,  C6H5,  etc.),  and  differs 

fundamentally  in  character  and  strength  of  absorption  from  the 
“simple”  aci-nitro-group  CINO'OM.  G.  S. 

The  Fluorescence  of  Iodine  Vapour  Excited  by  Polarised 
Light.  J.  Franck  and  G.  Hertz  ( Ber>  Deut.  physikal.  Ges.,  1912,  14, 
423 — 425). — By  measurements  of  the  distribution  of  the  intensity  of 
the  fluorescent  light  in  different  directions  relatively  to  the  plane  of 
polarisation  of  the  exciting  beam  of  light,  it  has  been  found  that  the 
directions  of  vibration  of  the  light-emitting  particles  are  not  uniformly 
distributed,  and  that  the  direction  at  right  angles  to  the  plane  of 
polarisation  is  preferentially  adopted  by  the  vibrating  particles. 

H.  M.  D. 

Transformation  of  the  Resonance  Spectrum  of  Fluorescent 
Iodine  into  a  Banded  Spectrum  by  Admixed  Gases.  J.  Franck 
( Ber .  Deut.  physikal.  Ges.,  1912,  14,  419 — 422). — In  presence  of  small 
quantities  of  the  inert  gases,  the  line  spectrum  emitted  by  iodine 
vapour  when  subjected  to  the  action  of  monochromatic  light  is  trans¬ 
formed  into  a  banded  spectrum.  It  is  now  shown  that  this  effect  is 
not  peculiar  to  the  inert  gases,  but  is  brought  about  by  admixture 
with  other  gases,  such  as  hydrogen,  nitrogen,  and  oxygen.  Since  the 
inert  gases  have  no  electro-affinity,  the  total  light  emission  is  not 
diminished  as  a  result  of  the  transformation,  but  in  the  case  of  other 
gases  the  change  in  the  nature  of  the  spectrum  is  accompanied  by  a 
decrease  in  the  quantity  of  light  emitted,  the  magnitude  of  which 
increases  with  the  electro-affinity  of  the  admixed  gas.  H.  M.  D. 

New  Classes  of  Oxyluminescent  Substances.  Marcel 
Del^pine  ( Compt .  rend.,  1912,  154,  1171  — 1173.  Compare  Abstr., 
1910,  i,  295,  545,  612). — The  essential  condition  for  the  spontaneous 
phosphorescence  of  a  sulphur  compound  appears  to  be  that  it  should 
contain  the  element  in  a  readily  oxidisable  state ;  the  presence  of  a 

sulphur-carbon  grouping  or  of  the  SICO-group  is  not  necessary.  The 
following  compounds  phosphoresce  at  the  ordinary  temperature  with 
formation  of  sulphurous  and  sulphuric  acids  :  SIPC13,  SIP(OMe)Cl2, 
S:P(OEt)Cl2,  S:P(OPr“)Cl2,  s:P(OMe)3,  S:P(OEt)„  S:PEtCl2.  The 
following  compounds  are  not  phosphorescent :  SIP(0*G'5H11)C12,  SPBr3, 
S:P(OMe)2Cl,  S:P(OMe)2*SMe.  W.  O.  W. 
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Circular  Polarisation  of  Liquid  Crystals.  Paul  Gaubert 
(Compl.  rend.,  1912,  154,  995 — 997). — When  the  cover  glass  of  a 
microscopic  preparation  of  a  doubly  refracting  liquid,  in  which  the 
molecules  are  more  or  less  orientated  perpendicularly  to  the  glass,  is 
pressed  with  a  needle,  a  spherolite  is  seen  barred  with  a  black  cross, 
the  centre  of  which  corresponds  with  the  centre  of  pressure.  Most  of 
the  molecules  are  now  orientated  parallel  to  the  glass.  In  the  case 
of  some  liquid  crystals,  epipolar  colours  are  produced  through  circular 
polarisation.  These  are  best  observed  with  a  fused  mixture  of 
cholesterol  propionate  and  nonoate.  The  optical  appearances 
presented  by  this  type  of  liquid  are  fully  described.  W.  0.  W. 

The  Magneto  optical  Effects  in  Chlorine  and  Iodine.  A. 
Heueung  (Ann.  Physik,  1912,  [ivj,  37,  1046 — 1048.  Compare  Abstr., 
191 1,  ii,  963). — Polemical  against  Wood  (this  vol.,  ii,  325).  The  variable 
rotation  of  the  plane  of  polarisation  of  the  light  in  the  neighbourhood 
of  the  sodium  ZMines  cannot  be  accepted  as  a  basis  for  the  explana¬ 
tion  of  the  magneto-optical  effects  in  the  case  of  iodine  vartour. 

H.  M.  D. 

Method  for '  Examining  the  Purity  of  Optically  Active 
Compounds.  Ernst  Deussen  (J.  pr.  Chem.,  1912,  85,  [ii],  484 — 488). 
— In  support  of  the  view  that  the  high  rotatory  power  of  /?-caryo- 
phyllene  nitrosite  and  hydrocbloronitrosite  (this  vol.,  i,  368)  is  to  be 
referred  to  the  influence  of  the  chromophoric  group,  the  author  points 
out  that  the  aryliminocamphors  described  by  Forster  and  Thornley 
(Trans.,  1909,  95,  943)  are  all  coloured  and  possess  a  very  high 
rotation. 

The  rotatory  power  of  specimens  of  /2-caryophyllene  nitrosite,  caryo- 
phyllene  glycol,  caryophyllenenitroanilide,  and  cadinene  dihydrochloride 
in  varying  states  of  purity  have  been  determined  for  Na  (589  pp)  and 
Hg  (491  pp)  light  at  22°.  With  a  somewhat  impure  specimen  of  the 
nitrosite  it  was  found  that  [a]Nft  diminished  from  1615*4°  to  1536 ’3° 
as  the  concentration  of  the  solution  increased  from  0*1265  to  3*4308, 
whilst  [a]Hg  increased  from  1286°  to  1764,2°.  With  a  pure  specimen 
of  the  nitrosite,  [a]Na  falls  from  1833*5°  to  1604*7°  and  [a]Hg  from 
1398°  to  1190*4°  as  the  concentration  increased  from  0*09888  to 
2*7468.  The  pure  nitrosite  thus  shows  anomalous  rotatory  dispersion. 
It  is  suggested  that  these  and  similar  variations  in  the  rotation  may 
be  utilised  for  examining  the  purity  of  optically  active  compounds,  and 
in  particular  of  such  substances  as  terpenes,  alkaloids,  and  proteins, 
the  purity  of  which  is  difficult  to  control  by  the  usual  methods. 

F.  B. 

Direct  and  Indirect  Light  Reactions.  Chr.  Winther  ( Zeitsch . 
vms.  Photochem.,  1912,  11,  92 — 103). — On  the  basis  of  Planck’s  theory 
of  energy  quanta,  the  author  has  calculated  for  a  series  of  photo¬ 
chemical  reactions  the  quantity  of  energy  which  is  necessary  for  the 
chemical  change,  and  compared  this  with  the  quantity  of  light  energy 
which  is  absorbed.  In  the  case  of  the  change  occurring  in  the  silver 
bromide  photographic  plate,  the  decomposition  of  Eder’s  solution,  the 
oxidation  of  hydrogen  iodide  and  of  oxalic  acid,  the  absorbed  light 
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energy  is  smaller  than  the  chemical  energy.  The  reverse  holds  for  the 
decomposition  of  ferric  oxalate,  the  conversion  of  anthracene  into 
dianthracene,  the  decomposition  of  ammonia,  and  the  bleaching  of  dyes. 
Changes  belonging  to  the  first  group  represent  “  indirect  light  reac¬ 
tions  ”  ;  these  are  all  accompanied  by  a  diminution  of  free  energy, 
are  very  sensitive  towards  impurities,  and  the  action  of  the  light  con¬ 
sists  in  producing  a  catalyst.  Reactions  of  the  second  group  represept 
“  direct  light  reactions/’  and  these  are  not  necessarily  accompanied  by 
a  diminution  of  free  energy,  but  may  be  reversible  reactions. 

H.  M.  D. 

Action  of  Ultra-violet  Light  on  Chlorine.  Ernest  B. 
Ludlam  {Phil.  Mag.,  1912,  [vi],  23,  757 — 772). — The  behaviour  of 
chlorine  towards  ultra-violet  light  has  been  investigated  in  a  series  of 
experiments  in  which  comparative  observations  were  made  on  air, 
chlorine,  and  mixtures  of  these  gases.  Pure  dry  air  is  not  ionised  to 
any  large  extent  by  light  of  wave-lengths  greater  than  1  80/a/a,  although 
the  ionisation  produced  by  shorter  wave-lengths  is  very  consider¬ 
able.  The  addition  of  a  trace  of  water  vapour  to  dry  air  increases 
the  ionisation  to  an  enormous  extent.  If  very  small  quantities 
of  chlorine  are  added  to  ordinary  air,  the  ionisation  is  also  increased 
to  some  extent,  but  the  addition  of  larger  quantities  has  the  opposite 
effect,  the  ions  and  nuclei  which  are  otherwise  formed  in  air  being 
destroyed  by  the  addition  of  considerable  quantities  of  chlorine.  Pure 
chlorine  is  not  appreciably  ionised  by  the  action  of  ultra-violet  rays, 
and  condensation  nuclei  do  not  appear  to  be  formed. 

The  observations  show  that  the  atom  of  chlorine  does  not  readily 
give  up  an  electron  under  conditions  which  readily  lead  to  the 
expulsion  of  electrons  in  the  case  of  the  electro-positive  elements.  In 
reference  to  the  union  of  hydrogen  and  chlorine  under  the  influence  of 
light,  it  is  suggested  that  the  hydrogen  atom  may  lose  an  electron, 
which  will  then  combine  with  the  chlorine  atom  and  result  in  the 
chemical  combination  of  the  atoms.  H.  M.  D. 

The  Reduction  of  Mercuric  Salt  by  Ferrous  Salt  and 
Light.  Chr.  Winther  {Zeitsch.  vriss.  Photochem.,  1912, 11,  60 — 68). — 
When  aqueous  solutions  containing  ferrous  and  mercuric  chlorides  are 
subjected  to  the  action  of  light  from  a  quartz  mercury  lamp, 
mercurous  chloride  is  precipitated.  The  rate  of  reduction  under 
different  conditions  has  been  examined  in  some  detail. 

When  the  concentration  of  the  mercuric  chloride  is  constant  and 
relatively  small,  the  rate  is  nearly  independent  of  the  concentration  of 
the  ferrous  salt.  For  a  given  concentration  of  the  latter,  the  rate 
increases  at  first  with  the  amount  of  mercuric  chloride  and  then 
diminishes.  The  maximum  appears  to  be  attained  when  the  two 
salts  are  present  in  equimolar  quantities. 

In  the  case  of  solutions  containing  small  quantities  of  mercuric 
relatively  to  ferrous  chloride,  the  sensitiveness  increases  with  the 
dilution,  but  this  is  not  the  case  for  solutions  containing  equimolar 
quantities.  Such  solutions  do  not  vary  to  the  same  extent  when  the 
concentration  is  changed,  and  the  maximum  sensitiveness  is  shown  by 
solutions  containing  the  two  salts  in  3-molar  concentration. 
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The  presence  or  absence  of  oxygen  is  without  appreciable  influence 
on  the  equimolar  solution,  but  oxygen  reduces  the  quantity  of 
mercurous  chloride  obtained  when  a  large  excess  of  ferrous  chloride  is 
present. 

The  most  active  light  rays  are  those  of  wave-length  less  than 
265fx/x,  as  is  shown  by  comparative  experiments  in  quartz,  uviol 
glass,  and  ordinary  glass  vessels.  H.  M.  D. 

The  Hertz- Hal wachs  Effect  and  Photo-chemical  Actions. 
G.  Reboul  ( Le  Radium ,  1912,  9,  155 — 160). — When  ultra-violet  rays 
are  allowed  to  fall  on  plates  of  copper  or  silver  covered  with  thin 
layers  of  the  corresponding  halogen  salts,  electrons  are  emitted,  and 
the  photo-electric  effect  associated  with  this  has  been  investigated. 
The  plate  under  examination  was  connected  with  an  electrometer,  the 
intensity  of  the  photo-electric  effect  being  measured  by  the  rate  of 
leakage  of  the  charge  from  a  parallel  plate  connected  up  to  a  battery 
of  small  storage  cells. 

The  intensity  of  the  effect  increases  with  the  time  of  exposure  to 
the  ultra-violet  rays,  and  if  the  exposed  plate  is  kept  in  the  dark  for 
some  time,  a  further  increase  is  found  on  renewed  exposure.  A  similar 
phenomenon  is  exhibited  by  a  copper  plate  covered  with  a  thin  layer 
of  oxide. 

If  the  exposure  to  the  ultra-violet  rays  is  continued  for  a  sufficiently 
long  time,  a  maximum  ionisation  current  is  obtained,  and  the  plates 
exhibit  fatigue  when  the  exposure  is  further  prolonged.  The  decay  in 
the  intensity  of  the  effect  is  accompanied  by  a  darkening  of  the 
covering  film. 

Experiments  made  with  films  of  different  thicknesses  show  that  the 
emission  of  electrons  increases  with  increasing  thickness  of  the  halogen 
salt  layer,  whereas  the  fatigue  effect  and  the  colour  change  are  more 
quickly  and  clearly  developed  in  the  case  of  the  thin  films. 

A  comparison  of  the  potential  current  curves,  which  are  obtained  in 
the  action  of  the  active  rays  on  polished  copper  and  on  copper  coated 
with  bromide,  shows  that  the  ions  formed  in  the  two  cases  are  of  the 
same  kind. 

The  observations  afford  evidence  that  the  emission  of  electrons  is 
not  conditioned  by  the  chemical  change  which  the  halogen  salts 
undergo  on  exposure  to  the  ultra-violet  light.  The  darkening  of  the 
covering  film  is  brought  about  by  visible  rays  without  any  accom¬ 
panying  photo-electric  effect,  and  it  seems  more  likely  therefore  that 
the  observed  increase  in  the  emission  of  electrons  on  continued  ex¬ 
posure  is  due  to  a  chaDge  in  the  valency  of  the  metal,  such  as  would 
result  if  sub- halides  were  formed.  H.  M.  D. 

A  Critical  Study  of  Spectral  Series.  II.  The  p-  and  s- 
Sequences  and  the  Atomic  Volume  Term.  William  M.  Hicks 
(Proc.  Roy.  Soc.  1912,  A,  86,  413.  Compare  Abstr.,  1910,  ii,  86). — The 
sequences  or  types  of  formulae  which  give  the  principal  and  sharp  series 
in  the  case  of  the  alkali  metals  are  found  to  express  respectively  the 
sharp  and  principal  series  in  the  case  of  elements  belonging  to  the 
second  and  third  groups  of  the  periodic  table.  Further  evidence  has 
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been  obtained  that  these  sequences  depend  on  the  atomic  volumes  of 
the  elements. 

The  spectrum  of  europium  indicates  that  this  element  fills  the  gap 
between  cadmium  and  mercury.  The  probable  densities  of  europium 
and  radium  deduced  from  the  series  formulse  are  12‘58  and  5'10  or  6'12 
respectively.  H.  M.  D. 

Protective  Action  of  Colouring  Matters.  Elizabeth  F. 
Stevenson  ( Zeitsch .  Chem.  Ind.  Kolloide ,  1912,  10,  249 — 252). — The 
fact  discovered  by  Liippo-Cramer  ( Photographische  Probleme,  p.  28) 
that  erythrosin,  a  crystalloid  substance,  exerts  a  protective  effect  on 
colloidal  silver  bromide,  has  been  further  investigated.  It  is  shown 
that  erythrosin  has  very  little  solvent  action  on  silver  bromide,  that 
it  does  not  appreciably  alter  the  number  of  colloidal  particles  in  a 
given  volume  of  solution,  but  that  it  is  markedly  adsorbed  by  the 
submicrons  of  the  silver  bromide.  As  a  result  of  this  adsorption  the 
rate  of  migration  of  the  colloidal  particles  in  the  electric  field  is 
considerably  increased,  which  is  explained  on  the  assumption  that  it 
is  mainly  the  anions  of  the  dye  which  are  adsorbed.  Eosin,  fluorescein, 
and  Congo-red  also  increase  the  stability  of  colloidal  solutions  of  silver 
bromide.  G.  S. 

Bleaching  of  Methylene-blue  in  the  Visible  Spectrum.  P. 
Lasareff  ( Zeitsch .  physikal.  Chem.,  1912,  79,  638.  Compare  this  vol.,  ii, 
219). — Reference  is  made  to  papers  by  Gebhard  (see  following  abstract) 
and  von  Hiibl  [Wien.  Mitteilungen,  1909,  268)  on  this  subject. 

G.  S. 

Bleaching  of  Methylene-blue  in  the  Visible  Spectrum.  Kurt 
Gebhard  (Zeitsch.  physikal.  Chem.,  1912,  79,  639 — 640.  Compare 
Phot.  Korrespondenz,  1911,  364;  Lasareff,  previous  abstract). — A 
gelatin  plate  containing  methylene-blue  and  glycerol  is  bleached  in 
strong  sunlight  more  rapidly  in  a  vacuum  than  in  the  presence  of  air. 
On  re-oxidation  in  the  dark,  the  colour  of  the  plate  bleached  in  a  vacuum 
is  completely  restored,  but  that  bleached  in  sunlight  has  a  different 
shade.  This  is  due  to  the  fact  that  in  sunlight  an  oxidation  of  part 
of  the  dye  occurs  simultaneously  with  the  reduction,  and  in  certain 
circumstances  the  colour  of  the  dye  may  not  return  in  the  dark,  the 
substance  being  completely  destroyed. 

In  agreement  with  von  Hiibl  (loc.  cit.)  and  contrary  to  the  results 
of  Lasareff,  the  reduction  of  methylene-blue  was  only  observed  in  the 
presence  of  glycerol.  G.  S. 

Ozonisation  of  Oxygen  by  a-Rays.  S.  C.  Lind  ( Monatsh .,  1912, 
33,  295 — 310;  Le  Radium,  1912,  9,  104 — 106;  Amer.  Chem.  «/., 
1912,  47,  397 — 415). — The  conversion  of  oxygen  into  ozone 

by  the  a-rays  from  a  tiny  bulb  containing  radium  emanation  and 
sufficiently  thin  in  the  wall  to  allow  the  a-rays  to  escape  has  been 
studied  quantitatively.  The  number  of  ozone  molecules  formed  has 
been  compared  with  the  number  of  pairs  of  ions  produced  by  the  a-rays 
in  the  gas  during  the  experiment.  In  several  series  of  experiments 
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the  ratio  of  these  quantities  varied  inexplicably  to  a  considerable 
extent.  But  the  order  of  the  two  quantities  was  always  the  same,  dnd 
in  no  case  did  the  number  of  ozone  molecules  exceed  a  greater  limit 
than  half  the  number  of  pairs  of  ions,  although  it  fell  as  low  as  one- 
tenth  in  one  experiment.  The  conclusion  is  drawn  that  the  ozone  is 
produced  by  the  reaction  between  oxygen  ions  and  molecules,  and  that 
unknown  causes  result  in  a  loss  of  the  ozone  formed,  in  some 
circumstances.  The  ratio  of  the  concentration  of  ozone  to  oxygen  was 
in  no  case  greater  than  1  :  1000.  Oxygen,  from  the  electrolysis  of 
potassium  hydroxide,  both  moist  and  dry,  streaming  through  and 
stationary  within  the  appiratus,  was  employed.  F.  S. 

The  Secondary  Rays  Excited  by  the  a- Rays  from  Polonium. 
I.  V.  E.  Pound  (Phil.  Mag.,  1912,  [vi],  23,  813— 837).— The  8-rays 
emitted  by  surfaces  of  brass  and  carbon  subjected  to  bombardment  by  the 
a-rays  of  polonium  in  an  almost  perfect  vacuum  were  found  to  decrease 
with  lapse  of  time,  which  was  traced  to  the  removal  of  the  gas 
occluded  by  the  surface.  This  “  fatigue  effect  ”  was  greater  for  carbon 
than  for  brass.  A  carbon  surface  thoroughly  fatigued  by  being  left 
in  the  exhausted  apparatus  for  a  week  did  not  recover  on  re-admitting 
air  or  hydrogen  and  allowing  it  to  remain  a  week  before  re-exhausting. 
If  kept  in  the  vacuum  only  a  short  time,  exposure  of  the  surface  to  air 
very  considerably  reduces  the  fatigue.  If  the  surface  is  freed  from 
occluded  gas  before  being  exposed  to  the  a-radiation  there  is  no  trace 
of  fatigue.  It  appears  that  the  effect  of  the  field  in  increasing  the 
velocity  of  the  a-rays  and  therefore  their  degree  of  reflexion  from  the 
bombarded  surface  produces  a  slight  contributory  effect,  which  increases 
the  apparent  fatigue,  in  the  case  of  brass  surface,  but  not  of  carbon. 

F.  S. 

The  Distribution  of  /3-Rays  Among  the  Single  Products 
of  the  Active  Deposit  of  Thorium.  Otto  Hahn  and  Lise 
Meitner  (Physikal.  Zeitsch.,  1912,  13,  390 — 393). — The  penetrating 
/3-rays,  with  velocity  above  0‘72  (that  of  light  being  unity),  from  the 
thorium  active  deposit,  do  not  come,  as  previously  assumed,  from 
thorium-Z)  only,  but  for  the  greater  part  from  thorium-(7.  The 
absorption  curves  of  the  /3-rays  in  aluminium  were  compared  for 
thorium-(7  +  -D  and  for  thorium-Z>  alone,  separated  from  the  former 
by  recoil  methods. 

The  thorium-(7  +  -Z)  was  separated  from  the  solution  of  the  thorium 
active  deposit  by  means  of  nickel.  The  /3-rays  of  thorium-C  +  -D  are 
absorbed  exponentially,  the  half  value  being  0‘41  mm.  of  aluminium. 
Those  from  thorium-Z)  alone  are  also  absorbed  exponentially,  the 
half-value  being  0‘32  mm.  The  calculated  half-value  for  thorium-(7 
alone  is  0‘48  mm.  The  /3-  and  y-ray  time-curves  for  pure  thorium-(7, 
separated  by  nickel  from  the  solution  of  the  active  deposit,  should  if 
thorium-Z>  were  initially  absent  rise  from  zero  to  a  maximum  as 
thorium-  D  is  regenerated,  on  the  assumption  that  thorium-Z>  alone 
of  the  members  of  the  series  gives  penetrating  rays.  On  the  contrary 
the  /3-rity  time-curve  rose  from  an  initial  value,  0‘72  of  the 
maximum,  which  was  attained  in  ten  minutes,  and  corresponded  with 
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the  theoretical  curve  drawn  on  the  assumption  that  under  the 
conditions  of  measurement  65%  of  the  total  /3-ray  ionisation  comes 
from  thorium-(7  and  35%  from  thorium-Z)  when  these  two  products 
are  in  equilibrium.  The  y-ray  time-curve  was  completely  different 
and  rose  from  an  initial  value  only  about  5%  of  that  at  the  maximum, 
which  was  attained  in  from  fourteen  to  sixteen  minutes.  Hence 
thorium-(7,  which  gives  little,  if  any,  y-radiatioD,  gives  65%  of  the 
total  penetrating  /3-radiation,  whereas  thorium-Z>  gives  nearly  all  the 
y-rays  and  only  35%  of  the  /3-rays.  F.  S. 

Absorption  of  y-Rays  by  Gases  and  Light  Substances. 
J.  Chadwick  ( Proc .  Physical  Soc.,  1912,  24,  152 — 156). — The  absorp¬ 
tion  coefficients  of  the  y-rays  from  radium  after  passing  through  sheets 
of  lead,  3  mm.  and  10  mm.  thick,  have  been  measured  in  air,  carbon 
dioxide,  and  hydrogen  under  high  pressures.  For  the  rays  which  had 
passed  through  3  mm.  of  lead,  the  coefficients  were  found  to  be 
0’000062,  0,000102,  and  O‘OOO0O42  respectively  at  normal  temperature 
and  pressure.  For  rays  which  had  traversed  1  cm.  of  lead,  the 
coefficients  obtained  were  0  000059  for  air  and  0‘000092  for  carbon 
dioxide. 

Measurements  were  also  made  with  liquid  air,  and  the  coefficients 
found  in  this  way  are  in  satisfactory  agreement  with  the  values 
calculated  from  the  data  for  air  under  pressure,  indicating  that  the 
absorption  of  y-rays  is  not  affected  by  temperature. 

The  absorption  of  the  two  groups  of  rays  was  also  determined  in 
aluminium,  iron,  lead,  wood,  water,  and  several  aqueous  solutions. 

H.  M.  D. 

[The  Ionisation  of  Liquid  Hydrocarbons.]  A.  Goldmann 
(Le  Radium,  1912,  9,  153 — 155). — The  experimental  data  obtained  by 
Bialobjeski  (Abstr.,  1911,  ii,  837)  in  the  investigation  of  the  con¬ 
ducting  properties  of  various  fractions  of  American  peti’oleum  when 
subjected  to  /3-  and  y-rays  of  radium  are  criticised.  According  to  the 
thickness  of  the  layer  of  hydrocarbon,  the  values  obtained  for  the  sum 
of  the  ionic  mobilities  vary  within  wide  limits,  and  these  numbers 
have  therefore  no  particular  significance.  Contrary  to  Bialobjeski’s 
opinion,  the  relationship  between  the  strength  of  the  ionisation 
current  and  that  of  the  electric  field  is  shown  to  be  consistent  with 
the  relationship  deduced  by  Jaffe  (Abstr.,  1909,  ii,  208  ;  1910,  ii,  481). 

H.  M.  D. 

Ionisation  by  Collision  ia  Helium.  Ernest  W.  B.  Gill  and  F.  B. 
Pidduck  {Phil.  Mag.,  1912,  [vi],  23,  837 — 849.  Compare  Abstr., 
1908,  ii,  798). — The  influence  of  small  quantities  of  foreign  gases  on 
the  ionising  power  of  the  ions  in  helium  has  been  examined.  From 
the  observations  it  appears  that  the  impurities  have  a  much  larger 
influence  on  the  positive  than  on  the  negative  ions.  If  a  and  /3 
denote  the  numbers  of  new  ions  which  are  generated  per  centimetre 
by  a  negative  and  a  positive  ion  respectively,  the  effect  of  the  addition 
of  0  75%  of  air  to  helium  (at  a  pressure  of  5  mm.)  is  to  reduce  a  by 
about  8%,  whilst  /3  is  altered  to  the  extent  of  nearly  40%.  It  is 
supposed  that  the  difference  in  question  is  due  to  the  greater  ease 
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with  which  the  impurities  attach  themselves  to  the  relatively  slowly 
moving  positive  ions.  The  positive  ions,  thus  loaded,  are  less  effective 
in  producing  fresh  ions  by  collision,  because  of  the  longer  time  required 
to  reach  the  velocity  necessary  for  ionisation. 

In  consequence  of  the  reduction  of  /?  by  traces  of  air  or  other  gases, 
the  sparking  potential  is  increased  to  a  very  considerable  extent. 
In  pure  helium,  the  observed  minimum  sparking  potential  was  156 
volts,  which  is  much  smaller  than  that  for  other  gases,  nitrogen  298 
volts,  argon  233  volts,  aud  hydrogen  273  volts  being  the  three  lowest 
sparking  potentials  recorded  previously.  H.  M.  D. 

Theory  of  Ionisation  by  Collision.  John  S.  Townsend  ( Phil . 
Mag.,  1912,  [vij,  23,  856 — 859). — Polemical  against  Campbell  (this 
vol.,  ii,  411).  Numbers  obtained  recently  for  the  rates  of  diffusion  of 
negative  ions  in  air  at  different  pressures  indicate  that  the  great 
majority  of  the  ions  must  be  in  the  electronic  state  at  any  given 
moment.  H.  M.  D. 

The  Passage  of  Homogeneous  Rontgen  Rays  through 
Gases.  E.  A.  Owen  ( Proc .  Roy .  Soc.,  1912,  A,  80,  426 — 439). — The 
action  of  the  homogeneous  rays  emitted  by  iron,  nickel,  copper,  zinc, 
arsenic,  selenium,  strontium,  and  molybdenum  radiators  on  air,  carbon 
dioxide,  and  sulphur  dioxide  has  been  examined. 

In  all  these  gases,  the  coefficient  of  absorption  of  the  homogeneous 
radiation  is  approximately  inversely  proportional  to  the  fifth  power  of 
the  atomic  weight  of  the  element  emitting  the  characteristic  rays. 
According  to  the  data  given  by  Barkla  and  Sadler,  the  same  relation¬ 
ship  appears  to  hold  for  the  absorption  of  the  rays  by  carbon,  magnesium, 
and  aluminium. 

The  absorption  and  the  ionisation  are  proportional  to  the  pressure  of 
the  gas.  Relative  to  that  in  air,  the  ionisation  in  carbon  dioxide  and  in 
sulphur  dioxide  is  approximately  constant  for  the  various  homogeneous 
rays  emitted  by  the  different  radiators. 

A  new  form  of  Rontgen  ray  bulb  is  described,  in  which  the  primary 
rays  are  allowed  to  strike  the  radiator  immediately  after  they  leave 
the  anti-cathode.  This  enables  the  size  of  the  radiator  to  be  reduced, 
and  yet,  at  the  same  time,  it  is  possible  to  make  use  of  a  greater  solid 
angle  of  rays  than  in  an  ordinary  bulb  with  a  much  larger  radiator. 

H.  M.  D. 

Velocities  of  Ions  in  Dried  Gases.  Robert  T.  Lattey  and 
Henry  T.  Tizard  {Proc.  Roy.  Soc.,  1912,  [J],  86,  349—357). — 
Measurements  have  been  made  of  the  velocities  of  the  positive  and 
negative  ions  which  are  formed  by  the  action  of  Rontgen  rays  on  dry 
hydrogen  and  carbon  dioxide.  The  velocity  of  the  positive  ions  in  the 
case  of  both  gases  is  proportional  to  Xjp,  where  X  is  the  potential 
gradient  and  p  the  pressure  of  the  gas.  The  velocity  of  the  negative 
ions  increases,  however,  more  rapidly  than  Xjp.  Both  results  agree 
with  those  obtained  in  previous  observations  in  dry  air. 

Values  representing  the  molecular  masses  of  the  ions  have  been 
calculated  from  the  velocity  data.  From  these  it  appears  that  the 
positive  ion  is  of  large  mass  and  represents  an  aggregate  of  at  least 
twenty-five  molecules  of  the  gas  in  which  it  is  formed.  These  large 
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positive  aggregates  appear  to  be  stable  even  under  the  influence  of  a 
fairly  strong  field.  The  negative  ions  are  much  smaller  in  size  and 
are  less  stable,  the  mass  of  the  ion  being  diminished  when  its  velocity 
is  increased  either  by  an  increase  in  the  potential  gradient  or  by  a 
diminution  in  the  pressure.  From  a  comparison  of  the  results  with 
those  obtained  in  experiments  with  imperfectly  dried  gases,  it  appears 
that  gas  molecules  are  more  easily  removed  than  water  molecules  when 
the  velocity  is  increased.  H.  M.  D. 

Simple  Molecules  as  Carriers  of  Electricity  in  Gases  and  a 
New  Method  of  Measuring  Molecular  Diameters.  W.  Altberg 
(Ann.  Physik,  1912,  [iv],  37,  849 — 880). — The  velocity  of  the  most 
rapidly  moving  positive  and  negative  ions  in  a  gas,  subjected  to  the 
action  of  Rontgen  rays,  has  been  measured  by  a  method  in  which  the 
movements  of  the  ions  in  an  electric  field  between  guaze  condenser 
plates  were  compensated  by  forcing  the  gas  through  the  field  at  a 
measured  rate.  From  observations  in  air,  carbon  dioxide,  oxygen, 
nitrogen,  and  hydrogen,  it  is  found  in  all  cases  that  the  velocity  of  the 
positive  and  negative  carriers  of  electricity  is  such  as  to  show  that  the 
most  rapidly  moving  ions  are  represented  by  particles  of  the  dimensions 
of  the  simple  molecules. 

The  mobilities  of  the  gaseous  ions  have  been  employed  for  the 
calculation  of  the  molecular  diameters  by  means  of  Leonard’s  formula, 
and  the  values  thus  obtained  are  compared  with  those  derived  from 
(a)  the  density  of  the  substance  in  the  liquid  state,  ( b )  the  viscosity, 
and  (c)  the  absorption  of  slowly  moving  cathode  rays  in  the  gas. 

Some  experiments  were  also  made  in  reference  to  the  nature  of  the 
ions  in  mixtures  of  air  and  nitrogen,  and  the  behaviour  of  gas 
mixtures  is  discussed  from  the  theoretical  point  of  view.  H.  M.  D. 

Luminosity  of  Gases  under  the  Influence  of  Cathode  Rays. 
Ernst  Gehrcke  and  R.  Seeliger  (Ber.  Deut.  physical.  Ges.,  1912,  14, 
335 — 343). — Experiments  are  described  which  show  that  the  luminosity 
of  gases  subjected  to  the  action  of  cathode  rays  exhibits  changes  in 
colour  and  intensity  when  the  velocity  of  the  cathode  rays  is  altered. 
The  change  in  velocity  was  brought  about  by  the  action  of  a 
longitudinal  electrical  field,  and  experiments  in  air,  nitrogen,  argon, 
helium,  hydrogen,  iodine,  and  mercury  vapour  showed  that  in  all 
cases  a  reduction  in  the  speed  of  the  cathode  rays  was  accompanied  by 
a  colour  change  from  the  blue  to  the  red  end  of  the  visible  spectrum. 
Below  a  certain  velocity,  the  luminous  emission  from  the  gas  is  displaced 
in  the  direction  of  greater  wave-lengths,  and  below  a  certain  limiting 
lower  velocity,  the  cathode  rays  are  no  longer  able  to  excite  luminescence. 
The  two  limiting  velocity  values  are  dependent  on  the  nature  of  the  gas. 
These  experiments  support  the  view  that  the  difference  in  the  luminous 
emission  of  the  negative  glow  and  the  positive  column  observed  in  the 
discharge  through  gases  is  due  to  the  difference  iu  the  velocities  of  the 
exciting  electrons.  H.  M.  D. 

Emission  of  Negative  Electrons  by  Heated  Metals.  Karl 
Fredenhagen  (Ber.  Deut.  physikal.  Ges.,  1912, 14,  384 — 397.  Compare 
Abstr.,  1911,  ii,  571). — Further  experiments  relating  to  the  emission 
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of  electrons  hy  heated  alkali  metals  have  been  made,  and  these  seem  to 
show  that  the  positive  result,  obtained  previously,  is  due  to  secondary 
effects.  Observations  were  made  with  sodium  and  potassium,  which 
were  subjected  to  double  distillation  in  the  highly  exhausted  electrode 
apparatus,  and  current  measurements  were  made  for  potential 
differences  varying  from  2  to  100  volts.  When  the  apparatus  was 
exhausted  as  completely  as  possible,  the  currents  indicated  were  very 
small  in  comparison  with  those  recorded  in  presence  of  traces  of  air, 
hydrogen,  or  nitrogen  at  the  same  temperature.  When,  at  a  given 
temperature,  a  series  of  readings  was  repeated  after  the  lapse  of 
considerable  time  intervals,  the  conductivity  was  found  to  undergo 
continuous  diminution.  From  these  observations,  the  author  draws 
the  conclusion  that  the  emissions  of  electrons  has  not  yet  been 
definitely  proved  to  be  a  characteristic  property  of  the  metals  when 
raised  to  high  temperatures.  The  relatively  enormous  effects  observed 
in  many  cases  are  due  to  the  presence  of  gaseous  impurities,  the  inter¬ 
action  of  which  with  the  metal  or  with  traces  of  other  substances 
in  the  surface  of  the  metal  gives  rise  to  the  emission  of  electrons.  The 
fact  that  the  observed  emission  increases  exponentially  with  the 
temperature  can  be  readily  accounted  for  on  the  assumption  that  the 
emission  of  electrons  is  due  to  secondary  processes,  the  speed  of  which 
is  controlled  by  rates  of  diffusion  or  of  chemical  reaction. 

H.  M.  D. 

Fluorescent  Rontgen  Radiation  from  Elements  of  High 
Atomic  Weight.  J.  Crosby  Chapman  ( Proc .  Roy.  Soc.,  1912 ,  A,  86, 
439 — 451.  Compare  this  vol.,  ii,  316). — An  examination  of  the 
radiation  emitted  by  the  group  of  elements  containing  tungsten,  gold, 
platinum,  lead,  bismuth,  thorium,  and  uranium,  by  a  method  which 
permits  of  the  elimination  of  the  scattered  radiation,  has  shown  that 
this  group  (Z)  gives  off  homogeneous  rays  similar  in  type  to  those 
which  are  emitted  by  the  elements  of  atomic  weight  between  calcium 
and  cerium  (group  K).  The  values  of  the  absorption  coefficient  in 
aluminium  have  been  determined  in  each  case. 

If  WL  represents  the  atomic  weight  of  an  element  in  group  Z, 
which  gives  out  a  radiation  of  a  certain  penetrating  power,  and  WK  is 
the  atomic  weight  of  an  element  in  group  K ,  which  would  emit  the 
same  radiation,  then  the  relationship  between  the  two  atomic  weights 
can  in  all  cases  be  expressed  by  the  empirical  formula 
.  -  l(WL  -  48). 

From  experiments  with  lead  and  bismuth,  it  appears  that  the 
elements  of  high  atomic  weight  exhibit  the  same  selective  absorption 
phenomena  in  the  neighbourhood  of  an  absorption  band  as  the 
elements  of  group  K.  This  seems  to  show  that  the  mode  of  produc¬ 
tion  and  the  type  of  the  radiation  of  both  groups  are  the  same. 

H.  M.  D. 

Recombination  of  Ions  in  Carbon  Dioxide  and  Hydrogen  at 
Different  Temperatures.  Henry  A.  Erikson  (Phil.  Mag.,  1912, 
[vi],  23,  747 — 749). — The  coefficient  of  recombination  of  ions  has  been 
measured  in  carbon  dioxide  and  hydrogen  at  different  temperatures. 
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In  carbon  dioxide,  the  coefficient  was  found  to  increase  from  2*6  at 
100°  to  5‘89  at  -  64°,  and  in  hydrogen  from  0‘45  at  23°  to  6*00  at 
— 179°.  The  probable  cause  of  the  variation  in  the  rate  of  recombina¬ 
tion  is  to  be  found  in  the  influence  of  temperature  on  the  thermal 
velocity  of  the  ions.  At  a  given  moment,  the  ions  in  a  gas  may  be 
divided  into  two  groups,  in  one  only  of  which  can  recombination  take 
place.  When  the  temperature  is  altered,  the  number  of  ions  in  one 
group  is  increased  and  in  the  other  diminished.  At  a  high  temperature 
nearly  all  the  ions  will  have  velocities  greater  than  the  limiting 
velocity,  and  the  coefficient  of  recombination  as  well  as  its  temperature 
coefficient  will  be  small.  At  a  low  temperature,  nearly  all  the  ions 
will  have  velocities  smaller  than  the  limiting  value,  and  the  rate 
of  recombination  will  be  relatively  large.  The  theoretical  curve 
showing  the  influence  of  temperature  on  the  coefficient  of  recombination 
is  of  the  same  character  as  the  experimental  curve.  H.  M.  D. 

Radioactivity  and  Molecular  Structures.  W.  A.  Douglas 
Rudge  ( Proc .  Camb.  Phil.  Soc .,  1912,  16,  465 — 480). — A  spiral  of 
nickel  wire  in  a  magnetic  field,  alternately  heated  and  cooled  by  the 
intermittent  passage  of  a  current  above  and  below  300°,  the  critical 
temperature  at  which  it  passes  from  the  magnetic  to  the  non-magnetic 
state,  produced  no  effect  on  an  electroscope.  Hydroferrocyanic  acid 
decomposed  by  heat  with  evolution  of  hydrogen  cyanide  inside  an 
electroscope  in  general  did  not  affect  the  leak,  but  certain  irregularities 
were  observed.  If  the  hydrogen  cyanide  was  removed  by  a  rapid 
current  of  air,  no  effect  resulted.  Otherwise  the  rate  of  leak  was 
enormously  increased.  The  increased  leak  decayed  at  different  rates, 
to  half-value  in  two  or  three  hours  in  one  instance,  and  in  a  few 
days  reached  a  steady  value  higher  than  the  natural  leak.  Hydrogen 
cyanide  prepared  in  seven  other  ways  showed  no  unusual  effect,  that 
evolved  from  hydroferrocyanic  acid  being  peculiar.  The  leak  was 
greater  when  the  leaf  was  positively  charged  than  when  it  was 
negatively  charged.  The  residue  from  the  hydroferrocyanic  acid 
when  introduced  into  the  electroscope  gave  a  small  and  uncertain 
effect.  If  the  hydrogen  cyanide  was  passed  through  dry  cotton  wool, 
it  retained  its  effect,  but  not  when  the  wool  was  moist.  No  effect  was 
obtained  when  chromium  was  reduced  from  acidic  to  basic  form  by 
heating  potassium  dichromate  with  oxalic  acid,  or  by  heating  potassium 
permanganate  alone  or  with  reducing  agents.  The  conclusion  is  drawn 
that  the  effects  observed  are  not  of  a  radioactive  character,  but  that 
hydrogen  cyanide  prepared  by  heating  hydroferrocyanic  acid  is  very 
strongly  ionised,  and  that  the  residue  has,  and  retains  for  a  long  period, 
the  power  of  ionising  the  air.  F.  S. 

The  Question  Whether  an  Active  Element  Exists  between 
Uranium  and  Uranium-A.  Heinrich  Sirk  ( Monatsh .,  1912,  33, 
289 — 294). — Attempts  were  made  to  verify  the  existence  of  radio¬ 
uranium,  the  element  supposed  to  intervene  between  uranium  and 
uranium- A.  A  specimen  of  uranyl  nitrate,  subjected  two  years 
previously  to  a  barium  sulphate  precipitation,  was  again  similarly 
treated,  and  the  barium  sulphate  subjected  to  various  operations.  No 
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substance  the  activity  of  which  increased  with  the  time  was  separated, 
and  it  is  suggested  that  the  original  observations  may  have  been  due 
to  secondary  causes,  such  as  diffusion,  which  are  known  to  play  a  part 
in  the  variations  of  the  activity  of  uranium-X  F.  S. 

A  Balance  Method  for  Comparison  of  Quantities  of  Radium 
and  Some  of  its  Applications.  Ernest  Rutherford  and  J. 
Chadwtck  ( Proc .  Physical  Soc.,  1912,  24,  141  —  151). — The  method 
consists  in  balancing  the  saturation  ionisation  current  due  to  the 
y-rays  against  an  opposite  ionisation  current  due  to  a  standard 
preparation  of  uranium  oxide.  The  current  due  to  the  latter  is  kept 
fixed,  and  the  standard  radium  preparation  is  moved  until  a  balance 
is  obtained.  The  standard  is  then  removed  and  a  balance  obtaiued 
in  the  same  way  for  a  second  radium  preparation.  Since  the  intensity 
of  the  y-rays  from  a  point  source  falls  off  nearly  inversely  pro¬ 
portional  to  the  square  of  the  distance,  the  relative  y-ray  activity  can 
be  deduced  from  the  measured  distances  of  the  radium  preparations 
from  the  corresponding  ionisation  chamber.  It  is  also  shown  that 
radium  emanation  may  be  estimated  in  this  way  by  comparison  of  its 
y-ray  activity  with  that  of  a  radium  standard. 

By  means  of  the  balance  method,  the  half-value  period  for  the 
transformation  of  the  emanation  was  found  to  be  3’854  days.  The 
time  required  for  the  development  of  the  maximum  y-ray  activity  due 
to  the  emanation  and  its  disintegration  products  was  found  to  be  255 
minutes,  which  agrees  exactly  with  the  calculated  value.  Exposure 
to  a  strong  magnetic  field  was  found  to  have  no  appreciable  influence 
on  the  y-ray  activity  of  radium.  H.  M.  D. 

Radium  Standards.  Heinrich  Mache  and  Stefan  Meyer 
( Physikal '.  Zeitsch.,  1912,  13,  320 — 322). — The  heating  effect  of  the 
a-particles,  calculated  from  present  data  as  to  their  velocity  and 
numbers,  amounts  to  127'7  calories  per  hour  per  gram  of  radium 
(element).  The  heat  of  the  recoiling  atoms  increases  this  to  1 30  calories, 
that  of  the  /3-rays  to  132 ’4,  and  of  the  y-rays,  if  it  were  possible  to 
absorb  them  all,  to  138. 

The  experimental  value  found  for  the  new  Austrian  standards,  in 
which  all  the  rays  except  82%  of  the  y-rays  were  absorbed,  is  132-3 
instead  of  133 ’4  as  calculated.  The  calculation  of  the  saturation 
current  due  to  1  curie  of  emanation,  from  the  number  of  pairs  of 
ions  produced  per  a-particle  and  the  number  of  a-particles  expelled  per 
second,  is  2‘75  x  106  E.S.U.  The  total  saturation  current,  in  a 
vessel  of  infinite  dimensions  in  which  the  active  deposit  in  equilibrium 
with  the  emanation  was  deposited  on  the  walls,  is  calculated  to  be 
6‘10  x  106  E.S.U.  The  experimental  values,  extrapolated  to  vessels 
of  infinite  dimensions,  are  respectively  2’49  and  6  31  (Duane  and 
Laborde),  2'75  and  6'10  (Rutherford),  and  2'67  and  6'02  (Flamm 
and  Mache)  in  terms  of  E.S.U.  x  106.  This  shows  that  the  Manchester, 
Paris,  and  Vienna  standards  are  in  agreement  within  these  limits  of 
difference,  a  deduction  which  the  International  Radium  Standards 
Committee  at  Paris  have  since  confirmed  at  their  Paris  meeting  1912. 

F.  S. 
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The  Distribution  of  the  Active  Deposit  of  Radium  in  an 
Electric  Field.  E.  M.  Wellisch  and  Howard  L.  Bronson  {Phil. 
Mag.,  1912,  [vi],  23,  714— 729  ;  Amer.  J.  Sci.,  1912,  [iv],33,  483—498). 
— The  percentage  activity  due  to  the  active  deposit  of  radium  deposited 
on  the  positively  charged  case  was  compared  to  that  deposited  on  the 
negatively  charged  central  electrode  in  a  testing  vessel  containing 
radium  emanation  under  various  conditions.  For  very  small  applied 
potentials,  it  was  found  that  the  percentage  cathode  activity  was 
diminished  somewhat  when  the  ionisation  in  the  testing  vessel  was 
increased  by  an  extraneous  source  of  ionisation,  for  example,  JT-rays. 

For  higher  potentials  there  is  no  appreciable  effect.  In  air  at  1 
atmosphere  the  percentage  activity  deposited  on  the  cathode  increased 
from  42 ’7%  with  18  volts  to  80%  with  160  volts,  and  after  that 
increased  slowly  and  regularly  to  91*3%  with  4000  volts.  For  the 
latter  part  of  the  curve  the  percentage  was  independent  of  the  amount 
of  emanation.  The  curve  strikingly  resembles  that  of  a-ray  ionisation 
under  increasing  potentials.  The  ratio  of  the  ionisation  currents  is 
identical  with  the  ratio  of  the  percentage  cathode  activities  at  different 
potentials  above  that  necessary  to  prevent  “  volume  recombination  ”  as 
distinguished  from  “  columnar  recombination.”  The  experiments 
suggested  that  the  proportion  of  the  total  activity  deposited  on  the 
case  was  the  same  as  the  lack  of  saturation  of  the  ionisation  current. 
At  a  lower  pressure  (260  mm.)  the  percentage  cathode  activity  was 
nearly  constant  at  82%  for  potentials  from  80  to  2000  volts.  Under 
greater  pressures  (up  to  3^  atmospheres)  the  percentage  cathode 
activity  increased  for  a  potential  of  1100  volts  as  the  pressure  increased 
up  to  2  atmospheres  and  then  diminished.  Under  the  most  favour¬ 
able  conditions  10%  of  the  total  activity  was  not  deposited  on  the 
cathode,  but  on  the  case  the  amount,  however,  appeared  to  diminish  con¬ 
tinuously  as  higher  potentials  were  employed.  The  results  at  low 
pressures  suggest  that  the  percentage  lack  of  saturation,  which  is 
proportional  to  the  percentage  activity  escaping  deposition  on  the 
cathode,  is  greater  at  low  pressure  than  at  high  pressures,  and  that 
after  the  a-particles  have  ceased  to  ionise,  extra  ionisation  is  produced 
by  the  electric  field.  The  view  is  taken  that  “  neutrons  ”  or  uncharged 
molecules  capable  of  specially  easy  ionisation,  for  example,  by  collision 
with  ions,  are  formed  by  the  a-ray s,  possibly  as  the  result  of  a  partial 
ionisation,  whereby  the  molecule,  although  neutral,  is  left  in  an 
unstable  electrical  state.  The  active  deposit  particles  which  have 
been  exposed  at  formation  to  the  action  of  a-particles  are  regarded  as 
neutrons  in  this  sense.  F.  S. 

Decomposition  of  the  Purines  by  the  Action  of  Radium 
Emanation.  P.  Mesernitsky  {Le  Radium ,  1912,  9,  145 — 147). — 
The  action  of  radium  emanation  on  sodium  urate,  xanthine,  and 
hypoxanthine  has  been  examined.  The  substances  were  suspended 
in  an  aqueous  solution  containing  the  emanation,  and  from  time  to 
time  the  amount  of  nitrogen  in  the  solution  was  estimated.  By  this 
method  it  has  been  found  that  uric  acid  is  readily  decomposed,  xanthine 
very  slowly,  whilst  hypoxanthine  is  unaffected  by  the  emanation. 
Other  experiments  have  shown  that  the  decomposition  of  the  urate  is 
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due  to  the  a-particles,  the  penetrating  rays  having  no  action.  The 
decomposition  occurs  both  in  the  presence  and  absence  of  oxygen,  and 
ammonia  appears  as  one  of  the  decomposition  products,  about  34%  of 
the  nitrogen  being  found  in  this  form.  H.  M.  D. 

Action  of  Radium  Emanation  on  Monosodium  Urate.  Erich 
von  Knaffl-Lenz  and  Wilhelm  Wiechowski  ( Zeitsch .  physiol.  Chem., 
1912,  77,  303 — 327). — Relatively  large  quantities  of  radium  emanation 
have  no  effect  either  in  decomposing  or  in  increasing  the  solubility  of 
monosodium  urate.  Radium-Z)  is  also  entirely  without  action,  and  the 
amount  of  ozone  formed  in  the  air  by  the  radium  preparations  is  also 
insufficient  to  cause  oxidation  of  uric  acid,  which  is  usually  susceptible 
to  ozone.  These  results  are  contrary  to  those  obtained  by  Gudzent. 
Decomposition  readily  took  place  in  impure  preparations  with  an 
alkaline  reaction.  The  possibility  of  the  activation  by  the  emanation 
of  a  uric  acid  oxydase,  which  is  present  only  in  traces  in  human  organs, 
is  discussed  in  order  to  explain  the  favourable  action  of  the  emanations 
in  cases  of  gout.  E.  F.  A. 

Action  of  Radium  Emanation  on  Colloids.  II.  Willem  P. 
Jorissen  and  H.  W.  Woudstra  {Chem.  Weekblad,  1912,  9,  340 — 341. 
Compare  Abstr.,  1910,  ii,  1024). — After  the  lapse  of  one  and  a-half 
years  the  colloidal  solution  of  ferric  hydroxide  which  was  exposed  to 
radium  emanation  had  completely  coagulated,  so  that  the  emanation 
brings  about  a  slow  coagulation  of  the  colloid.  A  colloidal  solution  of 
chromium  hydroxide,  after  exposure  to  the  emanation,  was  found  to 
have  altered  slightly  in  appearance,  and  to  coagulate  with  a  lower  con¬ 
centration  of  electrolyte  than  another  portion  which  had  not  been 
exposed  to  the  emanation.  G.  S. 

The  Quantities  of  Radium  and  Thorium  Emanations 
Contained  in  the  Air  of  Certain  Soils.  John  Satterly  ( Proc . 
Camb.  Phil.Soc.,  1912,  10,  514 — 533). — Measurements  on  the  quantity 
of  radium  emanation  contained  in  the  soil  at  various  depths,  continued 
over  a  year,  gave  for  a  depth  of  100 — 150  cm.  a  mean  value  of 
2  x  10~10  curie  per  litre,  or  2000  times  the  usual  amount  in  the 
atmosphere.  From  estimates  of  the  relative  volumes  of  air  and  soil 
and  the  quantity  of  soil  necessary  to  supply  the  emanation,  the 
apparent  radium  content  of  the  underground  soil  is  only  1*7  x  10~14 
(gram  of  radium  per  gram),  or  seventy  times  less  than  the  probable 
actual  content,  so  that  little  of  the  radium  emanation  generated  can 
escape. 

The  proportion  of  radium  emanation  to  thorium  emanation  in  soil 
air  steadily  increases  with  depth.  At  a  depth  of  150  cm.,  if  the  pro¬ 
portion  of  radium  is  assumed  to  be  l'lx  10~12,  that  of  thorium  is 
1*4  x  10~5,  which  is  probably  of  the  right  order.  F.  S. 

The  Chemical  Action  of  Penetrating  Radium  Rays.  II. 
The  Influence  of  the  Penetrating  Rays  on  Alkali  Iodides  in 
Aqueous  Solution.  Anton  Kailan  {Monatsh.,  1912,  33,  71 — 98). 
— Radium  preparations  of  various  strengths  in  closed  tubes  were 
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immersed  in  solutions  of  alkali  iodides  contained  in  opaque  vessels 
kept  at  constant  temperature,  and  the  iodine  liberated  after  a  known 
time  was  titrated  with  thiosulphate.  In  similar  circumstances 
the  action  increased  with  increasing  concentration  of  the  iodide  less 
rapidly  than  the  concentration,  as  in  the  analogous  action  of  ultra¬ 
violet  light.  The  action  at  25°  was  less  than  at  12°  and  7°. 
Addition  of  hydrochloric  acid  notably  increased  the  action,  making  it 
appear  probable  that  the  alkali  liberated  exercises  a  retarding  effect. 
Sodium  iodide  showed  a  smaller  reaction  velocity  than  potassium 
iodide,  and  with  normal  solutions  in  absence  of  acid  no  iodine  could  be 
detected  after  the  action  of  over  100  mg.  of  radium  for  two  days. 
Various  explanations  of  the  reaction  are  discussed.  It  is  considered 
most  probable  that  the  rays  decompose  the  undissociated  iodide 
molecules,  liberating  iodine  and  hydrogen,  both  in  acid  and  alkaline 
solutions.  F.  S. 

Revision  of  the  Atomic  Weight  of  Radium  and  the  Pre¬ 
paration  of  Standards  of  Radium.  Otto  Honigschmid  ( Monatsk ., 
1912,  33,  253 — 288). — The  value  obtained  by  Mme.  Curie,  recalculated 
as  226*34  in  terms  of  Ag  =  107*88  and  Cl  =  35*47,  is  criticised  on  the 
grounds  (1)  that  the  radium  chloride  crystals  may  not  have  been 
completely  dehydrated  at  150°;  (2)  that  the  crystals  decompose 
rapidly  in  dry  air  with  loss  of  chlorine,  whereas  the  fused  chloride  is 
much  more  stable ;  (3)  that  the  crystals  are  hygroscopic  and  rapidly 
absorb  water  during  weighing ;  (4)  that  in  the  precipitation  of  the  hot 
solutions  with  silver  nitrate  the  rapid  balling  together  of  the  silver 
chloride  may  cause  adsorption  of  soluble  salts,  and  (5)  that  the 
solubility  of  the  silver  chloride  in  hot  water  was  not  corrected  for, 
which,  it  is  estimated,  may  cause  an  error  of  +0*7  unit  in  the  atomic 
weight. 

The  raw  material  employed  by  the  author  contained  about  1*5  grams 
of  radium  chloride,  of  which  0*82  gram  was  in  the  form  of  a  nearly  pure 
preparation  which  had  been  preserved  in  a  stoppered  quartz  tube  for 
two  years.  On  heating  in  nitrogen  to  300°  scarcely  any  water  was 
evolved,  but  on  fusion  in  hydrogen  chloride,  it  lost  5%  of  its  weight 
and  evolved  chlorine  and  water.  Freshly  prepared  radium  chloride 
can  be  fused  in  hydrogen  chloride  without  evolution  of  more  than  a 
trace  of  chlorine.  Hence  in  the  time  since  it  was  prepared  oxygen 
had  been  absorbed  and  hypochlorite  or  chlorate  produced.  The  fused 
chloride  glowed  brilliantly  in  the  dark  and  during  solution.  It  was 
found  to  give  an  atomic  weight  of  218*7  before  purification,  and 
about  220  after  removing  iron.  On  fractional  crystallisation  from 
aqueous  hydrogen  chloride  the  atomic  weight  rose  rapidly  to  225*9, 
and  did  not  further  increase.  Repeating  the  crystallisation  seventeen 
times  and  precipitating  the  aqueous  solution  with  alcohol  thirteen 
times  did  not  change  the  atomic  weight,  and  the  material,  about 
1*35  grams  of  chloride  in  all,  was  considered  as  pure  as  these  methods 
could  produce.  Any  radium-Z>  present  was  removed  before  fractiona¬ 
tion  by  hydrogen  sulphide.  By  means  of  the  new  apparatus  of 
T.  W.  Richards  the  chloride  in  a  platinum  boat  was  stoppered  in  its 
weighing  bottle  in  dry  air  before  it  was  removed  from  the  tube  in 
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which  it  had  been  fused.  The  moist  crystals  in  the  boat  were  dried 
in  a  current  of  nitrogen  below  200°,  the  nitrogen  was  displaced  by 
dry  hydrogen  chloride,  and  the  salt  fused  at  900°.  On  cooling,  the 
hydrogen  chloride  was  displaced  by  nitrogen,  and,  lastly,  by  dried  air. 
The  precipitation  with  silver  nitrate  was  carried  out  in  the  cold  in  red 
light,  the  dissolved  silver  chloride  in  the  wash-water  being  estimated 
for  each  precipitation  by  the  nephelometer.  It  amounted  to  between 
0-25  and  05  mg.  Six  estimations  of  the  ratio  RaCl2/AgCl  gave 
225*95  as  the  mean  atomic  weight  of  radium  with  variations  in  the 
individual  experiments  of  not  more  than  ±003.  About  1  gram  of 
radium  chloride  was  employed.  Two  determinations  of  the  ratio 
RaCl2/Ag  by  a  gravimetric  titration  method  with  the  help  of  the 
nephelometer  gave  also  225-95  for  the  atomic  weight.  At  the  end  of 
the  work  the  material  was  again  crystallised  twenty  times  out  of 
hydrogen  chloride  solution,  and  an  estimation  showed  no  change 
of  atomic  weight. 

In  the  preparation  of  radium  standards  containing  a  known  weight 
of  radium  chloride,  crystals  dried  at  200°  were  used,  as  experiment 
showed  that  these  gave  the  same  atomic  weight  as  the  fused  salt. 
Glass  tubes,  3  mm.  wide  and  of  wall  thickness  0-27  mm.,  were 
quickly  filled  by  a  platinum  funnel,  and  weighed  in  weighing  tubes 
before  sealing  up.  In  this  way  five  standards  containing  respectively 
10*11,  31*17,  40*43,  236‘91,  680*50  mg.  of  radium  chloride  were 
prepared,  and  also  a  standard  solution  containing  12*92  mg.  in 
500  c.c.  F.  S. 

Absorption  of  Ultra-violet  Light  by  Radioactive  Elements, 
and  the  Degradation  Products  of  these  Elements.  Nicolai 
D.  Zelinsky  {Bull.  Acad.  Sci.  St.  Petersbourg,  1912,  465 — 487). — The 
results  of  the  author's  measurements  of  the  absorption  spectra  of 
radioactive  and  other  substances  show  that  the  activity  of  elements 
obtaining  their  energy  from  some  unknown  source  (probably  from  the 
internal,  potential  energy  of  the  atom)  is  exhibited  in  the  absorption  of 
light  both  by  the  active  materials  themselves  and  by  their  emanations. 
This  new  method  of  detecting  the  presence  of  radioactive  substances 
forms  the  fifth  now  available.  T.  H.  P. 

The  Radioactive  Properties  of  the  Carlsbad  Spring.  Webner 
Kolhorster  (Ber.  Deut.  physikal.  Ges .,  1912,  14,  356 — 366). — The  rate 
of  decay  of  the  emanation  from  the  Carlsbad  spring  water  shows  that 
the  emanation  is  almost  entirely  due  to  radium,  although  a  slight 
initial  fall  in  the  activity  after  removal  of  the  radium  emanation  by 
boiling  appears  to  indicate  that  very  small  quantities  of  thorium  are 
also  present.  The  activity  of  the  Gasteiner  Lainer  spring  is  equiva¬ 
lent  to  1*1  x  10-11,  that  of  the  Carlsbad  spring  to  5*5  x  10-11,  and 
that  of  the  artificially  concentrated  spring  water  (Karlsbader  Sprudel- 
lauge)  to  2*2  x  10-9  gram  of  radium  per  litre.  By  addition  of  small 
quantities  of  barium  chloride  to  the  water  acidified  with  sulphuric 
acid,  the  radium  can  be  removed  almost  quantitatively.  No  separa¬ 
tion  is  effected,  however,  by  the  addition  of  sodium  thiosulphate  to 
the  acidified  solution.  Variable  quantities  are  removed  by  the  pre- 
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cipitation  of  carbonates  and  silicates,  but  the  precipitation  of  ferric 
hydroxide  which  occurs  when  air  is  bubbled  through  the  solution 
does  not  remove  any  of  the  radium  salt.  H.  M.  D. 

Radioactivity  of  the  Thermal  Springs  of  Saint  Lucasbad 
(Hungary).  Bela  Szilard  ( Compt .  rend.,  1912,  154,  982 — 984). — ■ 
This  group  comprises  twenty  springs  emitting  the  enormous  volume 
of  40,000,000  litres  of  water  per  diem.  The  temperature  varies  from 
24°  to  68°,  and  the  average  total  solids  amount  to  0*7  gram  per  litre. 
One  spring  gave  33*5  x  10-10  international  Curie  units  of  radium 
emanation  per  litre,  or  90‘8  x  10-10  units  per  litre  of  dissolved  gas. 

W.  O.  W. 

Radioactivity  of  the  Waters  of  Monte  Amiata  and  Experi¬ 
ments  on  the  Atmospheric  Dispersion  of  that  District. 
Raffaelo  Nasini  and  C.  Porlezza  ( Atti  R.  Accad.  Lincei,  1912,  [v], 
21,  i,  316 — 324). — The  authors  record  the  results  of  measurements  of 
radioactivity  in  the  case  of  thirty -nine  springs  at  this  spot,  as  well  as 
of  a  number  of  rocks  of  the  locality.  The  radioactivity  of  many  of 
the  waters  is  high,  reaching  in  one  case  9T70  Mache  units.  The 
activity  of  the  rocks  examined  was  not  unusually  large. 

11.  V.  S. 

The  Radium  Content  of  Rocks.  E.  H.  Buchner  ( Proc .  K. 
AJcad.  Wetensch.  Amsterdam ,  1912,  14,  1063 — 1066). — Fresh  de¬ 
terminations  of  the  radium  content  of  rocks  from  the  island  of  Borneo 
and  the  Moluccas,  and  also  from  the  province  of  Limburg,  Holland, 
confirm  the  average  results  previously  obtained.  The  mean  content 
of  eighteen  rocks,  mainly  from  Central  Borneo,  was  1’73  x  10~12gram 
of  radium  per  gram,  which  agrees  with  the  mean  found  for  the 
Sumatra  rocks  (1  65),  and  with  the  mean  of  104  specimens  of  igneous 
rocks  (1'4)  found  by  other  investigators,  excluding  Joly’s  results. 
Joly’s  results  are  four  or  five  times  higher  than  those  found  by  other 
investigators,  and  give  the  mean  value  of  7  for  126  specimens.  The 
Limburg  rocks  were  from  depths  of  685  to  1397  metres  from  a  bore 
near  Baarlo,  and  consisted  of  very  sandy  shales  and  quartziferous 
sandstones.  They  did  not  reveal  any  regular  connexion  between 
radium  content  and  depth.  The  mean  content  of  this  series  excluding 
one  exceptionally  high  result  was  1-6.  The  provisional  conclusion  is 
drawn  that  there  is  no  relation  between  radium  content  and  depth. 

F.  S. 

The  Emission  of  Electricity  from  Carbon  at  High  Tempera¬ 
tures.  John  A.  Harker  and  G.  W.  C.  Kaye  {Proc.  Roy.  Soc.,  1912, 
[A],  80,  379 — 396). — The  electrical  properties  of  the  atmospheres  of 
carbon-tube  resistance  furnaces  have  been  examined  at  temperatures 
from  1500°  to  3000°.  By  the  application  of  small  potential  differences 
(2  to  8  volts)  to  axially  situated  carbon  electrodes,  currents  up  to  10 
amperes  were  obtained  at  the  higher  temperatures.  The  current 
intensity  increases  exponentially  with  the  temperature.  The  current 
potential  curves  indicate  that  the  current  is  proportional  to  the  applied 
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potential  at  the  higher  temperatures,  but  at  the  lower  temperatures 
saturation  values  appear  to  be  reached  even  with  the  small  voltages 
which  were  applied. 

Without  the  application  of  any  external  potential  difference,  a 
current  is  obtained  when  one  of  the  electrodes  is  kept  permanently  hot 
and  the  other  cooled  by  a  suitable  method.  The  current  flows  from 
the  cold  to  the  hot  electrode  through  the  heated  gas,  and  its  magnitude 
is  somewhat  greater  in  hydrogen  than  in  nitrogen.  These  currents 
(of  the  order  of  one  ampere)  appear  to  be  associated  with  the  transport 
across  the  electrode  gap,  firstly  of  the  impurities  in  the  carbon  and 
afterwards  of  the  carbon  itself.  The  first  of  these  stages  is  dis¬ 
tinguished  by  a  temporary  current  of  greater  intensity  than  that 
which  is  obtained  when  the  steady  state  has  been  reached.  Some  of 
the  effects  described  have  also  been  found  in  experiments  in  which  the 
high  temperatures  were  produced  by  gas  heating.  H.  M.  D. 

Dielectric  Constant  of  Liquid  Arsenic  Hydride.  Herman 
Schlundt  and  O.  C.  Schaefer  (J.  Physical  Chem.,  1912,  16, 
253 — 254.  Compare  Abstr.,  1911,  ii,  458). — The  hydride  was  pre¬ 
pared  by  Saunders’  method  by  the  action  of  dilute  sulphuric  acid  on  a 
sodium  arsenic  alloy.  The  dielectric  capacity  was  measured  at  15°, 
and  at  the  boiling  point,  namely,  about  —  70°. 

The  following  table  gives  the  dielectric  capacities  of  the  hydrides  of 
the  nitrogen  group  of  elements : 


-50°. 

+  15°. 

Ammonia . 

227 

15-9 

Phosphine  . 

2-6 

2-88 

Arsenic  hydride  . 

2-58 

2-05 

Antimony  hydride  . 

2-58 

1-81 

R.  J.  C. 

Properties  of  Salt  Solutions  in  Relation  to  the  Ionic 
Theory.  III.  Electrical  Conductivity.  Arthur  A.  Noyes 
and  Kaufman  G.  Falk  ( J .  Amer.  Chem.  Soc.,  1912,  34,  454 — 485. 
Compare  Abstr.,  1910,  ii,  929  ;  1911,  ii,  861). — Recent  data  on  the 
conductivity  of  salt  solutions  have  been  selected  and  brought  together 
in  a  table  showing  the  equivalent  conductivity  at  18°  and  0°  at  con¬ 
centrations  between  0  and  1000  milli-equivalents  per  litre.  The 
viscosities  of  the  solutions  are  also  tabulated.  The  ionisation  values 
have  been  calculated  by  means  of  the  equation  y  =  At)/A0t)0,  where  77  is 
the  viscosity  of  the  solution,  and  rj0  that  of  pure  water.  A  study  of 
these  data  has  revealed  certain  relations  between  the  degree  of  ionisa¬ 
tion,  the  composition,  and  valence  type  of  the  salts,  and  has  shown 
that,  in  general,  ionisation  is  not  an  additive  property  with  respect  to 
the  ion-constituents,  and  its  value  is  not  related  to  those  of  the 
mobilities  of  the  ions.  A  comparison  of  the  values  at  0°  and  18°  has 
shown  that  the  differences  are  so  small  that  the  ionisation  values 
derived  from  the  conductivity  at  18°  may  be  employed  at  0°  without 
incurring  a  greater  error  than  is  involved  in  making  the  determinations 
at  0°. 

A  study  of  the  change  of  the  equivalent  conductivity  with  concen- 
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tration  has  indicated  that,  at  fairly  low  concentrations,  the  functional 
relation  between  ionisation  and  concentration  is  independent  of  the 
number  of  ions  into  which  the  salt  dissociates.  The  most  general  and 
satisfactory  expression,  so  far  discovered,  of  the  relation  between  the 
conductivity  and  concentration  of  uni-univalent  salts  is  given  by 
the  function  :  (CA)2/C(A0  —  A)  =  K  +  D'(CA)m,  corresponding  with 
(C7y)2/C'(l  -  y)  =  K+  D(Cy)m.  In  the  case  of  salts  of  the  uni-bivalent 
and  higher  types,  the  relation  between  ionisation  and  concentration  is 
probably  further  complicated  by  the  presence  of  the  intermediate  ion. 
The  most  probable  assumptions  which  can  be  employed  for  estimating 
the  concentration  of  the  latter  in  solutions  of  uni-bivalent  salts  have 
been  discussed  by  Harkins  (this  vol.,  ii,  29).  E.  G. 

Properties  of  Salt  Solutions  in  Relation  to  the  Ionic 
Theory.  IV.  Comparison  of  the  Ionisation  Values  Derived 
from  the  Freezing-point  Lowering  and  from  the  Conductivity 
Ratio.  Arthur  A.  Noyes  and  Kaufman  G.  Falk  (J.  Amer.  Chem. 
S oc.,  1912,  34,  485 — 489). — A  comparison  of  the  ionisation  values 
derived  from  freezing-point  lowering  (Abstr.,  1910,  ii,  929)  and  from 
the  conductivity-viscosity  ratio  (preceding  abstract)  has  shown  that 
the  two  methods  give  values  for  most  uni-univalent  salts  agreeing 
with  each  other  within  2%  up  to  concentrations  of  0‘1  A,  and  that  the 
same  is  true  of  the  uni-bivalent  salts,  potassium  sulphate,  and  lead 
nitrate,  even  up  to  0‘2A.  The.  halides  and  sulphates  of  bivalent 
metals,  as  well  as  lithium  chloride  and  sodium  sulphate,  on  the  other 
hand,  show,  as  a  rule,  much  larger  deviations  than  this  at  concentra¬ 
tions  of  0T — 0’2A. 

A  discussion  is  given  of  the  causes  underlying  this  agreement  and  of 
the  effects  of  the  presence  of  the  intermediate  ion  and  of  the  formation 
of  double  molecules,  such  as  Mg2(S04)2,  and  of  complex  ions,  such  as 
Mg(S04)2““,  BaCl^"-,  or  BaCl3"\  E.  G, 

Electrical  Conductivity  of  Solutions  of  the  Alcohols  in  Liquid 
Hydrogen  Chloride.  Ebenezer  H.  Archibald  (J.  Amer.  Chem.  Soc., 
1912,  34,  584 — 592). — In  earlier  papers  (Abstr.,  1907,  ii,  526,  840) 
an  account  has  been  given  of  the  conductivity  of  solutions  of  the  alcohols 
in  liquid  hydrogen  bromide  and  of  the  organic  acids  in  liquid  hydrogen 
chloride  and  bromide.  A  study  has  now  been  made  of  the  con¬ 
ductivity  of  solutions  of  methyl,  ethyl  and  butyl  alcohols,  and 
resorcinol  in  liquid  hydrogen  chloride,  and  the  temperature-coefficients 
have  been  determined  at  various  concentrations. 

It  has  been  found  that  the  molecular  conductivity  increases  with  the 
dilution  in  the  case  of  dilute  solutions  of  the  three  alcohols,  and  also  in 
that  of  the  more  concentrated  solutions  of  all  four  substances,  but  that 
for  a  wide  range  of  dilution  it  decreases  with  the  dilution.  The 
increase  in  the  molecular  conductivity  with  dilution  for  the  concen¬ 
trated  solutions  is  explained  on  the  assumption  that  a  considerable 
increase  takes  place  in  the  viscosity  of  the  solution  as  the  concen¬ 
tration  increases,  and  that  this  is  accompanied  by  a  corresponding 
deerease  in  the  mobility  of  the  ions.  The  decrease  in  molecular  con¬ 
ductivity  with  dilution  which  occurs  over  a  certain  range  is  regarded 
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as  due  to  a  complex  electrolyte  containing  n  molecules  of  the  solute  ; 
the  molecular  conductivity  is  then  expressed  by  kvn  instead  of  lev.  The 
best  conducting  solution  for  methyl  and  ethyl  alcohols  has  a  specific 
conductivity  of  0  007  reciprocal  ohms. 

The  temperature-coefficients  for  ethyl  and  butyl  alcohols  are  very 
large  and  increase  with  the  concentration.  This  is  regarded  as  due  to 
a  large  decrease  in  the  viscosity  of  the  solution  with  the  temperature, 
the  decrease  being  greater  the  more  concentrated  the  solution.  In  the 
case  of  resorcinol,  the  effect  of  the  decrease  in  the  viscosity  is  sufficient 
to  change  a  negative  temperature-coefficient  for  a  dilute  solution  into 
a  positive  coefficient  for  a  concentrated  solution. 

The  molecular  conductivities  of  methyl  and  ethyl  alcohols,  resorcinol, 
and  acetic  acid  in  liquid  hydrogen  bromide  and  chloride  are  compared, 
and  it  is  shown  that  the  hydrogen  chloride  solutions  are  much  the 
better  conductors.  E.  G. 

The  Becquerel  Effect  in  Solutions  of  Uranyl  Sulphate, 
Quinine  Sulphate,  and  Chlorophyll.  Alexander  Samsonow 
( Zeitsch .  wiss.  Photochem.,  1912,  11,  33 — 60). — The  conditions  have 
been  examined  under  which  a  potential  difference  is  established  between 
two  electrodes  immersed  in  the  solutions  when  one  of  the  electrodes 
is  illuminated  by  the  light  from  a  quartz  mercury  lamp.  The  potential 
time  curves  can  be  interpreted  most  readily  on  the  assumption  that 
the  ions,  which  result  from  the  removal  of  electrons  by  the  action  of 
the  light,  diffuse  to  the  electrodes  at  different  rates.  The  maximum 
effect  is  obtained  when  the  incident  light  corresponds  with  the  region 
of  maximum  absorption.  In  the  case  of  uranyl  sulphate  solutions, 
the  presence  of  traces  of  uranous  salts  is  necessary  for  the  development 
of  the  phenomenon.  In  the  continual  action  of  the  light  rays,  fatigue 
effects  are  exhibited,  and  when  the  light  is  removed,  after-effects  are 
observed. 

It  is  supposed  that  the  photo-electric  effect  is  not  a  consequence  of, 
but  rather  the  preliminary  stage  in,  the  chemical  changes  which  occur 
under  the  influence  of  the  light.  The  assimilation  of  carbon  dioxide 
by  plants  is  supposed  to  be  accompanied  in  the  same  way  by  a  previous 
formation  of  electrically  charged  molecules.  H.  M.  D. 

The  Formation  of  Complex  Compounds  in  Solution. 
N.  Costachescu  and  Th.  Apostoi  {Ann.  sci.  Univ.  Jassy,  1912,  7, 
101 — 131). — The  relation  between  the  conductivities  or  refractive 
indices  and  the  concentration  of  the  solution  of  an  electrolyte,  for 
example,  of  potassium  chloride,  is  represented  by  a  straight  line.  In 
the  presence  of  another  electrolyte,  such  as  ammonium  chloride,  which 
does  not  form  a  complex  with  the  potassium  chloride,  the  relation 
is  still  a  straight  line,  showing  no  break.  If,  however,  the  second 
electrolyte  forms  a  complex  compound  with  the  first,  a  sharp  break 
takes  place  at  a  point  corresponding  with  the  composition  of  the  com¬ 
plex,  the  slope  of  the  straight  line  being  changed  at  the  break.  The 
position  of  the  break  depends  only  on  the  ratio  of  the  concentrations 
of  the  two  electrolytes,  and  not  on  the  absolute  concentration  of  the 
solution. 
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Using  the  method  just  indicated,  the  authors  have  been  able  to 
prove  the  existence  of  the  following  complexes  in  solution,  all  of  which 
are  of  the  type  [MgXfi]R4,  where  R  is  an  alkali  metal,  hydrogen,  or 
ammonium  :  MgCl2,4KCl,  MgCl2,4NH4Cl,  MgCl2,4HCl ; 

Mg(C103)2,4NaC103 ; 

MgBr2,4KBr,  MgBr„,4NH4Br,  MgBr2,4HBr ;  Mg(N03)2,4KN03, 

Mg(N03)2,4NH4N03,  Mg(N03)2,4HN03 ;  MgS04,2K2S04, 
MgS04,2(NH4)2S04, 

MgS04,2Na2S04.  No  compound  is  formed  between  magnesium 
sulphate  and  sulphuric  acid,  neither  do  magnesium  salts  form 
complexes  with  ammonia. 

The  conductivity  method  is  the  most  sensitive  one  for  indicating  the 
formation  of  a  compound  ;  in  the  case  of  the  compounds  formed 
between  the  magnesium  salts  and  the  free  acids,  the  refractive  indices 
of  the  solutions  afford  no  indication. 

None  of  the  above  compounds  has  been  isolated.  T.  S.  P. 

Relationship  between  Electrolytic  Dissociation  Constants 
and  Chemical  Constitution.  Rudolf  Wegscheider  ( Zvitsch .  Elektro- 
chem.,  1912,  18,  277 — 281). — The  assertion  of  Derick  (compare  Abstr., 
1911,  ii,  712),  that  no  general  connexion  between  the  chemical 
structure  of  organic  electrolytes  and  their  ionisation  has  been  dis¬ 
covered,  is  incorrect,  since  Ostwald’s  well-known  factor  law  formulates 
such  a  connexion,  and  has  often  found  application  in  determining  the 
constitution  of  organic  electrolytes.  It  is  shown  that  Derick’s  mode 
of  representing  the  relationship  between  constitution  and  dissociation 
constants  is  more  complicated  and  theoretically  less  well-founded  than 
that  of  Ostwald,  and  it  does  not  represent  the  observed  results  more 
accurately  (in  the  case  of  the  aromatic  acids  not  so  accurately)  as  the 
factor  rule.  There  is,  therefore,  no  reason  to  give  up  the  use  of 
Ostwald’s  rule  in  favour  of  that  of  Derick.  G.  S. 

Electrochemical  Behaviour  of  Iron.  Gunther  Schulze 
(Zeitsch.  Elektrochem.,  1912,  18,  326 — 333.  Compare  Abstr.,  1911,  ii, 
365  ;  1912,  ii,  126). — The  effect  of  polarising  iron  anodes  with  constant 
current  in  sulphuric  acid  of  different  concentrations  has  been  examined. 
When  the  acid  is  less  than  50%  the  iron  is  only  rendered  passive,  but 
above  60%  and  a  current  of  3  milliamp./cm.2  valve  action  occurs  before 
the  metal  becomes  passive.  The  valve  action  below  75%  concentration 
of  acid  is  unstable  and  slowly  changes  to  passivity,  but  at  higher 
concentrations  is  stable.  The  maximum  potential  varies  according  to 
the  concentration  of  the  acid  between  40  and  70  volts.  Below  the 
maximum  potential  the  residual  current  which  flows  through  the  cell 
is  very  small.  Iron,  both  in  concentrated  and  in  fuming  sulphuric 
acid,  has,  like  aluminium,  the  property  of  partially  transforming  an 
alternating  current  into  a  direct  current. 

The  electrostatic  capacity  of  the  active  layer  formed  on  iron  is  of 
the  same  order  of  thickness,  and  depends  on  the  water  content  of  the 
sulphuric  acid  in  the  same  way,  as  does  that  on  aluminium. 

Nickel  and  cobalt  behave  similarly  to  iron,  and  other  metals  which 
show  valve  action  and  affect  the  direction  of  an  alternating  current 
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are  aluminium,  tantalum,  magnesium,  cadmium,  zinc,  antimony, 
bismuth,  copper,  and  tin.  G.  S. 

The  Function  of  Interatomic  Electrons  in  Catalysis  and 
Electrolysis.  Noe  L.  Muller  (Compt.  rend.,  1912,  154,  1160 — 1161); 
Pierre  Achalme  (ibid.,  1161 — 1162). — A  question  of  priority  (com¬ 
pare  Muller,  Abstr.,  1909,  ii,  112  ;  Achalme,  this  vol.,  ii,  322,  340). 

W.  0.  W. 

The  Electric  Pressure  Furnace.  I.  Construction  of  the 
Furnace  and  its  Temperature-gradient  Under  Pressure. 
Franz  Fischer  and  Hans  Ploetze  (Zeitsch.  anorg.  Chem.,  1912,  75, 
1 — 9). — The  furnace  described  may  be  used  with  oxygen  under 
100  atmospheres  pressure  up  to  1000°.  An  unglazed  porcelain  tube, 
36  cm.  long,  15  mm.  internal  diameter,  and  2  mm.  thick,  is  wound 
with  05  mm.  platinum  wire  on  a  paste  of  magnesia  and  alumina. 
After  wrapping  with  asbestos,  the  tube  is  heated  to  redness  to  remove 
organic  matter,  and  further  coated  when  cool  with  alumina  and 
magnesia.  This  process  is  repeated  until  the  layers  of  asbestos  and 
paste  are  12  mm.  thick,  when  it  is  coated  with  sodium  silicate  and 
placed  in  a  mild  steel  tube  with  walls  1  cm.  thick,  provided  with  thick 
flanges  to  which  the  ends  can  be  bolted.  The  leads  pass  through  the 
flanges,  and  are  insulated  with  asbestos.  Oxygen  is  admitted  through 
a  copper  tube  passing  through  one  of  the  caps,  whilst  the  other  is 
provided  with  an  escape  valve.  The  whole  furnace  is  rendered  water 
tight  by  suitable  jointing  material,  and  is  cooled  by  immersion  in 
a  trough  of  water. 

The  temperature-gradient  within  the  tube  is  much  steeper  under 
high  pressures  than  under  atmospheric  pressure,  and  the  difference 
between  different  parts  of  the  interior  may  amount  to  nearly  200°, 
and  the  furnace  is  therefore  only  suitable  for  qualitative  experiments. 

The  material  to  be  examined  is  placed  in  a  boat,  and  after  closing 
the  furnace  and  immersing  it  in  the  cooling  trough,  oxygen  is 
admitted  until  the  required  pressure  is  reached,  and  heating  is  then 
begun.  G.  H.  D. 

Influence  of  Oxide  Formation  and  Thermal  Treatment  on 
the  Magnetism  of  Copper.  J.  G.  Gray  and  A.  D.  Ross  (Physikal. 
Zeitsch.,  1912,  13,  404 — 407.  Compare  Abstr.,  1909,  ii,  208). — The 
explanation,  suggested  by  Behnsen  (this  vol.,  ii,  17),  of  the  author’s 
previous  observations  is  criticised  adversely.  Further  observations 
relating  to  the  influence  of  thermal  treatment  on  the  magnetic 
properties  of  various  alloys  lead  to  the  view  that  the  behaviour  of 
nearly  pure  (non-electrolytic)  copper  is  due  to  the  special  properties  of 
the  iron  which  is  present  in  the  form  of  a  very  dilute  solid  solution. 
This  iron  is  supposed  to  form  stable  chains  of  elementary  magnets 
which  do  not  respond  to  an  applied  magnetic  field  in  ordinary 
circumstances.  Heating  and  subsequent  rapid  cooling  afford  conditions, 
however,  which  in  all  probability  favour  the  breaking  up  of  these 
chains,  and  this  results  in  the  development  of  permanent  magnetic 
properties.  The  increased  effect,  which  is  obtained  by  cooling  in 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  531 


liquid  air  as  compared  with  water,  is  attributed  to  the  presence  of 
traces  of  nickel,  experiments  having  shown  that  the  magnetic 
transition  temperature  is  dependent  on  the  proportion  of  nickel,  and  is 
very  low  in  case  traces  only  are  present  in  the  copper.  H.  M.  D. 

The  Magnetisation  of  Alloys  of  Nickel  and  Cobalt.  Otto 

Bloch  {Ann.  Chim.  Phys.,  1912,  [viii],  25,  5 — 22  ;  Arch.  Sci.  phys. 
ncct.,  1912,  [iv],  33,  293 — 308.  Compare  Weiss  and  Bloch,  this  vol., 
ii,  17). — A  more  detailed  account  of  work  already  published. 

C.  H.  D. 

The  Nitrogen  Thermometer  Scale  from  300°  to  630°  with 
a  Direct  Determination  of  the  Boiling  Point  of  Sulphur. 
Arthur  L.  Day  and  Robert  B.  Sosman  {J.  Washington  Acad.  Sci., 
1912,  2,  167—176*). — In  order  to  avoid  the  uncertainty  attaching  to 
the  distribution  of  temperature  over  the  surface  of  the  gas  thermo¬ 
meter  bulb  when  immersed  in  an  air-bath,  the  authors  have  compared 
the  indications  of  the  nitrogen  thermometer  with  those  of  thermo¬ 
couples,  when  immersed  in  a  fused  mixture  of  sodium  and  potassium 
nitrates,  at  the  boiling  point  of  benzophenone  and  the  melting  points 
of  zinc  and  antimony.  The  three  temperatures,  as  measured  in  this 
way  by  the  nitrogen  thermometer,  were  found  to  be  305*85°,  419 ‘3°, 
and  629 ‘8°  respectively.  A  determination  of  the  boiling  point  of 
sulphur  by  the  nitrogen  thermometer  gave  444*4°.  H.  M.  D. 

Determination  of  the  Ratio  of  the  Specific  Heats,  and  of 
the  Specific  Heat  at  Constant  Pressure  of  Air  and  Carbon 
Dioxide.  H.  W.  Moody  {Physikal.  Zeitsch.,  1912,  13,  383 — 388). — 
The  specific  heat  ratio  was  obtained  by  the  method  of  adiabatic 
expansion,  the  resulting  change  of  temperature  of  the  gas  being 
determined  by  means  of  a  copper-constantan  thermocouple  con¬ 
structed  of  wire  of  0*025  mm.  diameter.  The  one  junction  was 
situated  at  the  centre  of  the  large  spherical  gas  chamber  of  60  litres 
capacity,  and  the  other  was  placed  so  as  to  take  up  the  constant 
temperature  of  the  water-bath  in  which  the  gas  bottle  was 
immersed. 

By  making  a  series  of  experiments,  in  which  the  original  excess  of 
pressure  in  the  gas  chamber  varied  from  12  cm.  to  12  mm.  of 
mercury,  it  was  possible  to  obtain  by  extrapolation  a  value  of  the 
specific  heat  ratio  corresponding  with  zero  excess  pressure,  and  thus 
to  eliminate  the  disturbing  effects  of  the  subsequent  heat  exchanges. 
The  value  thus  obtained  for  the  specific  heat  ratio  is  1  '40 1 1  in  the 
case  of  air,  and  1*3003  for  carbon  dioxide  at  20°  and  760  mm. 
pressure.  These  numbers  are  utilised  in  the  calculation  of  the 
specific  heats  at  constant  pressure,  the  values  deduced  being  0*24118 
for  air  and  0*2008  for  carbon  dioxide,  both  at  20°  and  760  mm. 
pressure.  H.  M.  D. 

Specific  Heat  of  Tungsten  at  High  Temperatures. 

0.  M.  Corbino  ( Atti  11.  Accad.  Lined,  1912,  [v],  21,  i,  346 — 351. 
Compare  this  vol.,  ii,  327). — By  the  adoption  of  certain  modifications 

*  and  Amer.  J.  Sci.,  1912,  [iv],  33,  517—533. 
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the  author  has  been  able  to  increase  the  accuracy  of  the  results 
obtained  by  his  method  for  the  investigation  of  the  thermal  constants 
of  a  metallic  filament.  In  regard  to  the  thermal  capacity  of  the 
tungsten  filament  employed,  the  new  results  confirm  the  conclusions 
previously  reached.  The  proportionality  between  the  thermal  capacity 
at  constant  pressure  and  the  variation  of  resistance  with  temperature 
is  approximate  only,  but  the  proportionality  is  much  closer  when  the 
thermal  capacity  at  constant  volume  is  concerned. 

Actual  weighing  of  the  filament  employed  has  shown,  however,  that 
a  considerable  error  was  made  in  the  previous  estimation  of  its  weight, 
so  that  the  agreement  previously  recorded  between  the  observed  value 
of  the  specific  heat  and  the  calculated  value  does  not  exist.  The 
atomic  heat  at  constant  volume  is  7 '8.  R.  Y.  S. 

Specific  Heat  of  Binary  Mixtures.  III.  Alfred  Schulze 
( Ber .  Deut.  physikal.  Ges.,  1912,  14,  344 — 355.  Compare  this  vol.,  ii, 
327,  428). — Measurements  have  been  made  of  the  specific  heats  of 
mixtures  of  ethyl  ether  and  acetone,  benzene  and  acetone,  ethyl  ether 
and  carboD  disulphide,  and  chloroform  and  carbon  disulphide  at 
different  temperatures.  In  all  cases  the  specific  heat  of  the  mixtures 
is  less  than  that  calculated  from  the  simple  mixture  rule,  and  the 
deviations  increase  in  magnitude  with  fall  in  temperature.  The 
observed  divergencies  from  the  behaviour  of  an  ideal  pair  of  liquids 
is  attributed  to  association  of  the  acetone  and  the  carbon  disulphide. 
In  all  cases,  the  nature  of  the  binary  mixtures,  which  is  indicated  by 
the  thermal  behaviour,  is  in  agreement  with  that  suggested  by  the 
vapour  pressure  relationships.  H.  M.  D. 

Accurate  Cryoscopic  Determinations.  I.  Nitrates  of  Uni¬ 
valent  Metals.  Walter  A.  Roth  ( Zeitsch .  physikal.  Chem.,  1912, 
79,  599 — 620.  Compare  Abstr.,  1903,  ii,  467 ;  Washburn  and 

Mclnnes,  Abstr.,  1911,  ii,  794  ;  Biltz,  this  vol.,  ii,  242). — The  freezing 
points  of  dilute  aqueous  solutions  of  potassium,  sodium,  silver,  and* 
csesium  nitrates  have  been  determined  by  the  method  already  given. 
The  “dissociation  constant”  of  csesium  nitrate  in  A/ 35-  to  A/10- 
solution  increases  with  the  concentration,  and  only  becomes  constant 
at  higher  concentrations.  Potassium  nitrate  in  A/50  to  A/3  concen¬ 
tration  and  silver  nitrate  in  A/ 100  to  A/8  concentration  behaves 
similarly  to  csesium  nitrate.  The  view  of  Biltz,  that  csesium  nitrate  is 
exceptional,  inasmuch  as  it  follows  the  law  of  mass  action,  is,  there¬ 
fore,  incorrect ;  the  validity  of  the  law  within  certain  limits  is  ascribed 
to  the  compensating  effect  of  two  factors,  namely,  hydration,  which 
increases  the  dissociation  constant,  and  the  formation  of  double  mole¬ 
cules,  which  has  the  contrary  effect.  Sodium  nitrate  differs  from  the 
other  three  nitrates,  inasmuch  as  the  “  dissociation  constant  ”  in¬ 
creases  steadily  from  A/45  to  A/3  dilution,  and  it  is  suggested  that  this 
salt  does  not  polymerise  in  solution.  This  explanation  also  applies  to 
the  cryoscopic  data  for  alkali  chlorides  and  iodates  due  to  Jahn  (Abstr., 
1905,  ii,  145;  1907,  ii,  433).  The  results  are  in  accord  with  the 
views  of  a  number  of  previous  observers,  that  the  degree  of  hydration 
diminishes  with  increasing  atomic  weight  of  the  cation.  G.  S. 
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Freezing-point  Determinations  with  Very  Dilute  Aqueous 
Solutions.  Fritz  Flugel  ( Zeitsch .  physikal.  Ghem.,  1912,  79, 
577 — 591.  Compare  Hausrath,  Ann.  Physik,  1902,  [iv],  9,  522). — As 
a  mercury  thermometer  proved  useless  for  measuring  differences  of 
temperature  less  than  0‘01°,  the  author  employed  a  thermocouple  of 
copper  and  constantan,  which,  when  carefully  insulated  and- kept  per¬ 
fectly  dry,  gave  results  accurate  to  2'5  x  10~5  degree.  The  freezing- 
point  determinations  were  made  by  finding  by  analysis  the  concentra¬ 
tion  of  the  solution  in  equilibrium  with  ice. 

Measurements  were  made  with  solutions  of  potassium  and  sodium 
chloride  and  sodium  chlorate  and  bromate  of  concentrations  0-001  to 
about  0‘1  normal.  The  experiments  were  designed  to  supplement  the 
freezing-point  determinations  of  Jahn  (Abstr.,  1905,  ii,  145;  1907,  ii, 
433)  at  higher  concentrations,  and  are  satisfactorily  represented  by  the 
interpolation  formula  suggested  by  that  observer.  The  electrical 
conductivity  of  solutions  of  sodium  chlorate  and  bromate  were 
measured  at  18°,  and  it  is  shown  that  the  differences  between  the 
degrees  of  ionisation  calculated  from  cryoscopic  and  conductivity 
determinations  is  greater  than  the  experimental  error.  Further,  the 
law  of  mass  action  is  not  valid  for  the  effect  of  dilution  on  the  ionic 
concentration,  whether  calculated  from  cryoscopic  or  conductivity 
data. 

Mannitol  and  carbamide  both  gave  for  the  molecular  freezing-point 
depression  a  value  of  about  l-86,  but  in  the  case  of  mannitol  the 
factor  in  question  increased  slightly  with  increasing  concentration. 

G.  S. 

Ethylene  Dibromide  in  Cryoecopy.  Enrique  Moles  (Anal.  Fis. 
Quim .,  1912,  10,  131 — 138). — Thorough  desiccation  by  means  of  a 
current  of  dry  air  raises  the  m.  p.  of  ethylene  dibromide  from  9’61°  to 
9*975°.  The  cryoscopic  constant  of  the  dry  is  125  as  against  118  for 
the  moist  compound.  G.  D.  L. 

Cryoscopic  Behaviour  of  Quaternary  Aromatic  Ammonium 
Salts  in  Bromoform.  Correction.  Edgar  Wedekind  and  F.  Paschke 
(Ber.,  1912,  45,  1449 — 1450). — The  molecular  depression  of  the 
freezing  point  of  bromoform  is  144  (Walden,  Abstr.,  1910,  ii,  1036),  not 
151  (compare  Abstr.,  1911,  ii,  1060).  The  change  in  the  constant  yields 
values  of  the  molecular  weights  of  the  quaternary  ammonium  salts 
which  are  in  closer  agreement  with  those  required  by  the  authors’ 
theory.  C.  S. 

Vacuum  Sublimation  Apparatus.  H.  J.  Prins  ( Chern .  Weekblad, 
1912,  9,  343). — The  apparatus  consists  of  a  short  glass  retort  with  a 
wide  mouth,  and  provided  with  a  narrow  side-tube  which  can  be 
connected  to  a  filter  pump.  The  retort  is  closed  with  a  rubber  cork 
carrying  a  glass  tube  with  the  closed  end  inside.  This  tube  is  kept 
filled  with  cold  water,  and  when  the  arrangement  is  heated  uniformly 
in  an  asbestos  furnace,  the  whole  of  the  sublimate  collects  on  the 
cooled  tube.  G.  S. 
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Sublimation,  Vaporisation,  and  Liquefaction  of  Monatomic 
Elements.  Eduard  Gruneisen  ( Ber .  Deut.  physikal.  Ges.,  1912,  14, 
322 — 334). — On  the  basis  of  Mie’s  theory  of  monatomic  solid  substances, 
formulae  are  deduced  for  the  heat  of  sublimation  at  absolute  zero,  the 
heat  of  vaporisation  at  the  boiling  point,  the  heat  of  liquefaction,  and 
the  constant  in  Nernst’s  vapour-pressure  equation.  H.  M.  D. 

Boiling  Points  of  Metals.  Harold  C.  Greenwood  ( Zeitsch . 
Elektrochem.,  1912,  18,  319 — 326). — Most  of  the  results  given  in  the 
paper  have  already  been  published  (compare  Abstr.,  1909,  ii,  720; 

1911,  ii,  468).  Measurements  have  also  been  made  for  pressures  below 
and  above  that  of  the  atmosphere,  and  the  results  are  represented 
graphically.  For  the  high  pressure  measurements  the  resistance 
furnace  was  enclosed  in  a  high-pressure  furnace  of  the  type  described 
by  Hutton  and  Petavel  (compare  Abstr.,  1907,  ii,  432),  the  surface  of 
the  metal  under  examination  being  observed  through  a  glass  window. 
The  boiling  points  of  lead  and  bismuth  were  observed  at  pressures 
exceeding  10  atmospheres,  that  of  zinc  at  50  atmospheres.  G.  S. 

A  Modified  Form  of  the  Landsberger  Boiling-point 
Apparatus.  John  H.  Paterson  ( Proc .  Univ.  Durham  Phil.  Soc. 

1912,  4,  142 — 144). — A  measuring  vessel  of  the  usual  Landsberger 

type  is  enclosed  in  an  outer  jacket  provided  with  a  wide-bore  tap  at 
the  lower  end.  The  vapour  from  the  boiling  flask  enters  the  vessel  by 
means  of  a  side-tube,  provided  with  an  outlet  at  the  top  closed  by  a 
tap.  In  conducting  an  experiment,  when  the  boiling  point  has  become 
constant,  using  the  pure  solvent,  the  lower  tap  is  opened,  and  the 
sudden  cooling  of  the  contents  of  the  boiling  flask  causes  the  solvent 
in  the  inner  vessel  to  be  sucked  back  through  the  side-tube.  The 
weighed  solute  is  then  introduced,  and  the  lower  tap  closed  to  such  an 
extent  that  some  of  the  vapour  continues  to  pass  up  through  it  and  to 
warm  the  outer  jacket,  whilst  the  remainder  passes  up  through  the 
side-tube.  When  a  sufficient  quantity  has  condensed,  the  lower  tap  is 
opened,  but  to  prevent  sucking  back,  the  upper  small  tap  is  opened. 
The  volume  and  temperature  are  then  read,  and  the  experiment  is  then 
repeated  at  various  dilutions.  C.  H.  D. 

Pressure  Regulators  for  Ebullioscopic  Determinations. 

Ernst  Beckmann  [with  Walter  Weber  and  Julius  von  Bosse] 

( Zeitsch .  physikal.  Chem.,  1912,  79,  565 — 576). —  An  apparatus  for 
keeping  the  pressure  constant  in  the  neighbourhood  of  that  of  the 
atmosphere  is  described  and  figured.  The  principle  of  the  method  is 
that  an  alteration  of  pressure  forms  an  electrical  connexion  which 
actuates  a  relay  and  brings  the  enclosed  air  into  contact  either  with  a 
pump  or  with  an  arrangement  for  forcing  in  air.  The  making  or 
interruption  of  the  connexion  between  the  pump  and  the  air  inside 
is  effected  by  means  of  a  glass  tube  surrounded  at  the  closed  end 
with  a  cork  and  an  iron  ring.  It  is  inverted  over  a  narrow  tube 
leading  to  the  pump,  and  in  ordinary  circumstances  the  open  end 
dips  in  mercury  and  closes  the  connexion ;  when  the  relay  works, 
however,  it  is  pulled  out  of  the  mercury  by  an  electromagnet,  connex- 
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ion  being  thus  established.  For  details,  the  original  papers  must  be 
consulted. 

The  apparatus  can  be  arranged  to  maintain  constant  low  pressures 
(down  to  55  mm.)  or  high  pressures  (up  to  1350  mm.).  G.  S. 

Adiabatic  Device  for  Bomb  Calorimeter.  J.  August  Fries 
(J.  Amer.  Chern  Soc.,  1912,  34,  643 — 652). — The  application  of  a 
simple  adiabatic  device  to  a  bomb  calorimeter  enables  the  heat  of 
combustion  to  be  determined  with  greater  rapidity  and  accuracy,  and 
obviates  much  tedious  computation.  Apparatus  that  has  been 
previously  described  for  the  purpose  cannot  be  ad  j  usted  to  calorimeters 
which  are  already  installed,  and  for  this  reason  a  new  form  has  been 
devised  which  can  be  readily  applied  to  any  bomb  calorimeter  of  the 
Atwater-Berthelot  type.  A  full  description  is  given  of  the  apparatus  and 
the  mode  of  employing  it.  E.  G. 

The  Different  Internal  Energies  of  a  Substance.  Richard  D. 
Kleeman  ( Proc .  Camb.  Phil.  Soc.,  1912,  16,  540 — 559). — On  the 
assumption  that  the  internal  energy  of  a  substance  is  divisible  into 
three  parts  :  (1)  the  kinetic  energy  of  the  translational  motion  of  the 
molecules ;  (2)  their  internal  molecular  energy,  and  (3)  the  potential 
energy  resulting  from  their  mutual  attraction,  the  author  deduces 
formulae  for  the  intrinsic  pressure,  the  internal  heat  of  vaporisation 
of  a  liquid,  the  specific  heat  of  a  gas  at  constant  volume  and  at 
constant  pressure,  and  also  the  specific  heat  of  a  liquid.  The  tempera¬ 
ture  variation  of  the  molecular  attraction  and  the  Joule-Thomson 
effect  are  also  examined.  The  formula  obtained  for  the  intrinsic 
pressure  of  a  liquid  is  P=  -aT/(3,  in  which  a  denotes  the  coefficient 
of  expansion  with  rise  of  temperature,  and  (3  the  coefficient  of  com¬ 
pression  at  constant  temperature.  The  values  so  deduced  are  for  ethyl 
ether  —2565  (at  25-4°),  benzene  -4083  (at  -  15’4°),  chloroform  -  2970 
(at  20°),  and  pentane  — 1337  atmospheres  (at  20°).  With  rise  of 
temperature  the  intrinsic  pressure  diminishes  in  all  cases. 

The  considerations  evolved  in  this  method  of  treatment  lead  to  the 
conclusion  that  the  molecular  attraction  decreases  with  rise  of 
temperature,  and  thus  confirms  the  result  arrived  at  in  previous  papers. 

H.  M.  D. 

The  Function  of  Valency  in  the  Stability  of  Binary  Metallic 
Compounds.  Camille  Matignon  ( Compt .  rend.,  1912,  154, 

1164 — 1165). — If  the  heats  of  formation  of  three  binary  compounds  of 
one  atom  of  a  bivalent  metal  with  hydrogen,  oxygen,  and  nitrogen 
respectively  are  q,  qv  and  q2  respectively,  the  heats  of  formation 
referred  to  one  molecule  of  each  of  these  gases  will  be  represented  by 
q,  2 qv  and  Sq2.  If  these  three  numbers  are  of  the  same  order  of  magni¬ 
tude  and  the  resulting  compounds  are  solid  at  the  moment  of  dissocia¬ 
tion,  these  will  show  comparable  stability.  In  other  words,  the 
gaseous  non-metals  unite  with  metals  to  form  compounds  of  comparable 
stability  when  they  combine  with  the  same  weight  of  the  metal, 
developing  amounts  of  heat  inversely  proportional  to  their  valencies. 
The  relative  stability  of  the  hydride,  oxide,  and  nitride  of  calcium 
illustrate  the  truth  of  this  statement.  W.  O.  W. 
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Affinity  between  Iodine  and  Silver.  Ulrich  Fischer  ( Zeitsch . 
Elektrochem.,  1912,  18,  283 — 288). — The  heat  of  formation  of  silver 
iodide  has  been  determined  by  three  independent  methods  with  fairly 
concordant  results.  The  first  method,  based  on  the  measurement  of 
the  temperature-coefficient  of  the  E.M.F.  of  the  cell :  iodine  | 
solution  of  potassium  iodide  silver  iodide  j  silver  gave  as  mean  value 
15,170  cal.  The  first  thermochemical  method  was  based  on  the 
determination  of  the  difference  in  the  amount  of  heat  given  out  when 
silver  iodide,  and  free  iodine  and  silver  were  dissolved  in  a  concentrated 
solution  of  potassium  cyanide,  and  gave  a  mean  value  of  14,820  cal. 
The  third  calorimetic  method  depended  on  the  measurement  of  the 
difference  of  heat  given  out  when  silver  iodide  and  silver  chloride  were 
dissolved  separately  in  potassium  cyanide  solution,  and  gave  a  value  of 
14,980  cal.  The  mean  of  all  the  values  is  14,990  cal.,  which  is 
considerably  higher  than  the  old  value  of  Thomsen,  13,800  cal.  The 
new  value  agrees  almost  exactly  with  that  calculated  from  the  E.M.F. 
of  the  silver-iodine  cell  on  the  basis  of  Nernst’s  theorem  (15,080  cal.), 
whereas  there  was  a  considerable  discrepancy  with  the  old  value  of 
Thomsen. 

In  the  course  of  the  work  the  heat  of  formation  of  silver  chloride 
was  recalculated  as  29,940  cal.  as  compared  with  Thomsen’s  value, 
29,400  cal.  G.  S. 

A  New  Method  of  Determining  the  Range  of  Molecular 
Action  and  the  Thickness  of  Liquid  Films.  Madison  M. 
Garver  (J.  Physical  Chem.,  1912,  10,  234 — 248.  Compare  Abstr., 
1910,  ii,  935). — It  is  assumed  that  the  range  of  molecular  interchange 
at  the  surface  of  a  liquid  extends  to  an  equal  depth,  e,  in  vapour  and 
liquid  phases.  If  the  surface  is  plane,  nx  molecules  of  vapour  are  in 
equilibrium  with  w2  molecules  of  liquid,  and  nxjn.2  —  a/p,  where  cr  is  the 
density  of  the  vapour  and  p  the  density  of  the  liquid  in  the  respective 
active  layers.  If  the  liquid  is  in  the  form  of  a  spherical  drop  of 
surface  area,  a,  assuming  the  liquid  density  p  to  remain  unchanged, 
but  denoting  the  increased  vapour  density  by  cr',  the  ratio 
( T,jp  =  n1(a  +  A  a)/n2(a  —  A  a). 

Taking  the  vapour  pressures  w!  and  co  at  spherical  and  plane 
surfaces  as  proportional  to  the  vapour  densities  cr'  and  cr  in  the 
surface  films:  w'jw  =  o-'/o-  =  (a  +  Aa)/(a  -  Aa)  =  (r  +  ejr  -  c)2,  where  r  is 
the  radius  of  the  spherical  drop. 

Now  according  to  Poynting  and  Kelvin’s  equation:  log6  a>7<*>  = 
’2ydj(orD,  where  y  is  the  surface  tension  and  d  and  D  the  densities  of 
vapour  and  liquid  respectively.  By  combining  the  two  equations  for 
<i>/(ii  it  is  possible  to  calculate  the  value  of  e. 

The  assumption  that  the  density  of  the  liquid  in  the  active  film,  p, 
remains  unchanged  when  the  surface  changes  from  plane  to  spherical, 
breaks  down  when  the  thickness  of  the  active  him  e  is  an  appreciable 
fraction  of  the  radius  r.  The  error  is  less  than  1%  when  e/r=l/10, 
and  is  nearly  10%  when  «/r=l/2. 

The  magnitude  of  the  range  c  is  calculated  for  a  number  of  liquids. 
For  water  at  0°,  e  *=  2’92  x  10-8  cm.  ;  ethyl  ether  at  20°,  e  =  3'65  x  10-8 
cm.  3  benzene  at  80°,  e  =  3-42  x  10“8  cm. 
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If  the  surface  film  may  be  supposed  to  be  2e  thick,  the  tension 
per  sq.  cm.  of  cross  section  =  y/2e,  where  y  is  the  surface  tension  in 
dynes  per  cm.  The  surface  film  of  liquid  water  has  about  1  /8th  the 
tensile  strength  of  piano  wire,  or,  weight  for  weight,  about  equal 
strength. 

If  the  gas  equation  holds  for  the  vapour  of  a  given  substance,  it  is 
deduced  that  y/2e  =  pRTjm,  where  m  is  the  molecular  weight.  Hence 
the  degree  of  tension  in  the  surface  film  is  equal  to  the  “  intrinsic 
pressure  ”  of  the  liquid  as  previously  defined  by  the  author  ( loc .  cit.), 
referred  to  the  density  in  the  surface  film,  p.  It  is  possible  that  the 
thickness  of  the  surface  film  is  less  than  2e,  in  which  case  p  is  greater 
than  the  density  D  of  the  bulk  of  the  liquid. 

With  the  equation  y/2 c  =  pET/m,  e  may  be  computed  from  the 
surface  tension  instead  of  from  the  vapour  pressure  of  the  liquid. 
The  two  sets  of  values  of  e  calculated  by  the  author  for  a  number  of 
common  liquids  agree  very  closely.  R.  J.  C. 

Modification  of  V.  Meyer’s  Vapour  Density  Apparatus. 
Manuel  T.  Gil  (Anal.  Fis.  Quim.,  1912,  10,  82 — 83). — The  bulb  of 
liquid  is  placed  on  a  wire  carrier  held  in  place  by  a  side  screw.  When 
the  apparatus  is  heated  ready  for  use,  the  carrier  and  bulb  are  released 
by  turning  the  screw.  G.  D.  L. 

Density  of  Solid  Substances  with  Especial  Reference  to 
Permanent  Changes  Produced  by  High  Pressures.  John 
Johnston  and  L.  H.  Adams  (J.  Amer.  Ghem.  Soc.,  1912,  34, 
563 — 584). — A  method  is  described  for  the  accurate  determination  of 
the  density  of  solids,  and  a  discussion  is  given  of  the  effect  of  various 
factors  on  the  density. 

A  type  of  pyknometer  has  been  devised,  consisting  of  a  bottle 
with  a  thick,  flanged  neck,  on  to  which  the  stopper  fits  by  a  plane 
ground  joint.  The  two  surfaces  composing  the  ground  joint  must  be 
optically  flat,  and  great  care  must  be  taken  to  grind  them  properly. 
The  stopper  is  placed  firmly  on  the  bottle  by  a  sliding  and  slightly 
rotatory  motion,  and  neither  greaso  nor  any  other  lubricant  should  be 
used.  By  means  of  this  apparatus  it  has  been  found  possible  to 
determine  the  density  of  salts  and  other  substances  within  (>02%.  In 
many  cases  such  accuracy  is  unnecessary,  as  much  greater  variations 
occur  due  to  the  lack  of  homogeneity  of  the  material. 

It  has  been  suggested  by  earlier  observers  that  the  density  of  a 
solid  is  increased  by  powdering  it,  but  it  is  now  shown  that  the  density 
is  almost,  if  not  quite,  independent  of  the  size  of  the  particles,  provided 
that  these  are  quite  homogeneous  and  free  from  cracks  or  holes.  In 
the  case  of  strictly  homogeneous  substances,  the  change  of  density 
is  usually  loss  than  0001,  and,  if  real,  is  in  the  direction  of  a 
decrease. 

The  density  of  strictly  homogeneous,  crystalline  compounds  is  not 
affected  by  the  application  of  very  high  hydrostatic  pressure.  If, 
however,  the  pressure  is  not  uniform,  the  density  of  a  metal  which 
has  been  thus  compressed  or  deformed  in  any  other  way  usually 
increases  at  first,  probably  owing  to  the  filling  up  of  pores  or  cracks, 
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and  then  decreases,  sometimes  attaining  a  final  density  of  less  than 
the  original  value.  The  density  is  increased  by  subsequent  annealing. 
The  change  of  density  in  bismuth  on  compression  is  in  the  same 
direction  as  that  of  other  metals  (compare  Spring,  Abstr.,  1904,  ii, 
313).  These  results  are  discussed  in  relation  to  the  “flow”  of  metals, 
and  are  shown  to  be  in  harmony  with  the  view  that  the  “flow”  or  any 
deformation  is  a  manifestation  of  a  real  melting  produced  by  the 
unequal  strains  set  up  during  the  process. 

Emphasis  is  laid  on  the  fact  that  the  density  of  most  substances  is 
somewhat  variable  owing  to  lack  of  complete  homogeneity,  and  that, 
in  consequence,  slight  changes  of  density,  whether  produced  by  com¬ 
pression  or  any  other  means,  cannot  be  regarded  as  satisfactory 
evidence  of  the  occurrence  of  a  transformation  or  chemical  reaction. 

E.  G. 

Equations  of  Condition  in  the  Region  of  Small  Volumes. 
Gustav  Tammann  (Ann.  Physik,  1912,  [iv],  37,  975 — 1013). — From 
Amagat’s  data  for  the  compressibility  of  ethyl  ether,  ethyl  and  methyl 
alcohol,  and  carbon  disulphide,  it  is  shown  that  the  volume  pressure 
relationships  at  pressures  ranging  from  500  to  3000  atmospheres  can 
be  represented  by  means  of  the  equation:  (v  -  vp=x)(K+p)  =  CT,  in 
which  vp=cc  is  the  limiting  volume  for  infinitely  large  pressure,  K  the 
pressure  resulting  from  the  attraction  of  the  molecules,  and  C  is 
a  constant.  This  equation  does  not,  however,  furnish  a  satisfactory 
account  of  the  volume  pressure  relationships  at  pressures  less  than  about 
500  atmospheres.  If  (v~vp-a)  is  regarded  as  the  free  volume  of  the 
liquid  and  (K  +  p)  as  the  internal  pressure,  the  relationship  may  be 
expressed  in  the  form  -  (free  volume)  x  (internal  pressure)  =  CT. 
This  shows  the  existence  of  a  close  analogy  between  the  behaviour  of 
liquids  under  high  pressures  and  that  of  ideal  gases.  Whereas, 
however,  the  gas  equation  has  the  same  constant  for  molar  quantities 
of  different  gases,  the  constant  C  in  the  high  pressure  equation  varies 
with  the  nature  of  the  liquid. 

From  the  existence  of  the  above  relationship  between  pressure  and 
volume  at  high  pressures,  it  may  be  inferred  that  the  molecular 
attraction  ( K )  is  independent  of  the  volume  occupied  by  the  molecules 
of  the  liquid,  an  inference  which  is  not  in  accord  with  the  assumptions 
made  in  the  ordinary  kinetic  theory  of  the  liquid  state.  In  view  of 
the  close  agreement  of  the  high  pressure  equation  of  condition  with 
experimental  data,  the  conclusion  may  be  drawn  that  these  assumptions 
are  not  warranted. 

It  is  further  shown  that  an  analogous  equation  will  in  all  probability 
represent  the  pressure  volume  relationships  of  anisotropic  substances  at 
high  pressures.  The  exact  form  of  the  equation  cannot  as  yet  be 
determined,  however.  H.  M.  D. 

The  Two  Limiting  VolumeB  of  Liquids  at  the  Absolute 
Zero  of  Temperature  and  at  Infinitely  Large  Pressure.  Fried¬ 
rich  Korber  (Ann.  Physik,  1912,  [iv],  37,  1014 — 1045). — With  the 
object  of  determining  by  extrapolation  the  volume  occupied  by  a  liquid 
at  absolute  zero,  dilatometric  measurements  of  the  expansion  of  various 
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liquids  have  been  made  at  temperatures  varying  from  0°  down  to,  or  in 
some  cases  below,  the  freezing  point.  Over  this  range  the  volume 
change  can  be  satisfactorily  represented  by  the  formula  : 

vr  —  iv  +  aT  +  bT 2, 

in  which  %  is  the  volume  at  absolute  zero,  and  a  and  b  are  constants. 
It  is  shown  that  this  formula  may  be  employed  to  calculate  volumes  at 
lower  temperatures,  although  the  extension  to  higher  temperatures 
requires  the  introduction  of  another  term  involving  T3.  The  values  of 
a  and  b  and  the  extrapolated  values  of  v0  are  tabulated  for  ethyl  ether, 
ethyl  bromide,  phosphorus  chloride,  carbon  disulphide,  acetone,  and 
allyl,  ethyl  and  methyl  alcohols.  Whereas  the  last  three  liquids  are 
associated  to  a  considerable  extent,  the  first  five  are  approximately 
normal,  and  this  difference  finds  expression  in  the  values  of  b,  which 
are  much  smaller  for  the  group  of  associated  liquids  than  for  the 
normal  group. 

Utilising  Amagat’s  data  for  the  compressibility  of  these  liquids  at 
high  pressures,  the  author  shows  that  the  equation  (v-  %=,«)  +P)  — 

CT  is  also  satisfied  by  the  data  for  acetone,  ethyl  bromide  and  iodide, 
phosphorus  chloride,  and  allyl  alcohol.  Values  of  vp=a>,  K ,  and  C 
have  been  calculated  for  each  of  these  liquids,  and  the  corresponding 
values  for  ethyl  ether,  ethyl  alcohol,  methyl  alcohol,  and  carbon 
disulphide  have  been  recalculated  in  such  a  way  as  to  utilise  all  the 
available  experimental  data  in  the  deduction  of  the  values.  The 
pressure  ( K )  due  to  the  molecular  attraction  has  the  following  values  : 
ethyl  ether  2792,  ethyl  alcohol  2911,  methyl  alcohol  3050,  allyl 
alcohol  3364,  acetone  3574,  ethyl  bromide  3375,  ethyl  iodide  3333, 
phosphorus  trichloride  3427,  carbon  disulphide  3691  atmospheres. 

According  to  the  equation  of  condition:  (p  +  k)(v  —  vp=!X)  =  CT,  the 
value  of  tv  should  be  equal  to  vp=x.  When  these  values  are  compared 
it  is  found  that  the  former  are  in  all  cases  greater  than  the  latter,  the 
difference  being  greater  for  the  group  of  normal  liquids  than  for  the 
three  alcohols.  The  divergences  are  discussed  in  reference  to  the  form 
of  the  volume  surface  at  very  low  temperatures.  H.  M.  D. 

Physical  Properties  of  Organic  Sulphur  Compounds.  Marcel 
Delepine  {Ann.  Ghim.  Phys.,  1912,  [viii],  25,  529 — 574). — The 
physical  properties  considered  are  volatility,  density,  colour,  and  refrac¬ 
tion.  The  conclusions  regarding  volatility  have  been  given  already 
(Abstr.,  1911,  ii,  1061).  As  regards  density,  it  is  pointed  out  that 
with  the  exception  of  hydrogen  sulphide  and  thiophosphoryl  chloride, 
sulphur  compounds  are  heavier  than  their  oxygen  analogues.  With 
the  substitution  of  several  oxygen  atoms  by  sulphur  atoms,  the  differ¬ 
ences  between  the  densities  of  the  corresponding  compounds  increase, 
but  this  effect  disappears  as  the  molecules  become  more  complex. 
Whilst  oxygen  ethers  are  generally  less  dense  than  the  isomeric 
alcohols,  the  sulphur  ethers  have  about  the  same  density  as  the 
isomeric  mercaptans,  and  the  same  is  true  for  isomerides  of  the  types 
X’CS’OE,  and  X’CO’SR,  but  for  compounds  of  the  types  X’CS’NI 
and  X*CX*S*  the  former  have  higher  densities  than  the  latter. 

As  a  general  rule,  compounds  containing  sulphur  singly  linked  to 
carbon  are  not  coloured,  whilst  those  having  sulphur  doubly  linked  to 
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carbon  are  coloured  if  the  molecule  also  contains  an  acid  group  acting 
as  an  auxochrome  (compare  von  Braun  and  Stechele,  Abstr.,  1903, 
i,  618,  and  Purvis,  Jones,  and  Tasker,  Trans.,  1910,  97,  2287). 

Tables  are  given  of  tlie  refractive  indices  and  molecular  refractions 
of  a  large  number  of  sulphur  compounds.  Singly  linked  sulphur  has 
a  mean  atomic  refraction  7  84,  except  in  the  case  of  carbonyl  joined  to 
two  atoms  of  sulphur.  For  sulphur  doubly  linked  to  carbon,  the  value 
may  be  9#26  as  in  CS(OMe)2,  or  9'68  as  in  CgH^CS’OEt,  and  similarly 
constituted  substances  and  further  variations  are  introduced  as  the 
compounds  considered  become  more  complex.  In  the  case  of  sulphur 
singly  linked  in  nitrogen  compounds,  as  in  C2H5*S*CN  or 
NEts-0(:NEt)-SEt, 

the  mean  atomic  refraction  is  about  8‘00,  but  it  shows  considerable 
variation  in  the  iminothiocarbonates  and  iminodithiocarbonates,  and 
in  the  thiocarbamides  becomes  10‘75.  In  isomeric  compounds  contain¬ 
ing  sulphur  similarly  linked,  the  refractive  indices  are  of  about  the 
same  value,  but  an  isomeride  containing  doubly  linked  sulphur  always 
has  a  higher  refractive  index  than  one  containing  singly  linked 
sulphur.  T.  A.  H. 

Adsorption  of  Dyes  by  Ochres.  A.  Bouchonnet  (Bull.  Soc. 
chim.,  1912,  [iv],  11,  454 — 464.  Compare  Abstr.,  1911,  ii,  495  ;  this 
vol.,  ii,  165). — The  author  has  investigated  the  adsorptive  capacity  of 
various  ochres  for  organic  dyes,  and  finds  that  whilst  this  is  influenced 
in  some  cases  by  the  composition,  being  proportional  in  some  cases  to 
the  quantity  of  ferric  oxide  and  alumina  present,  this  is  not  always  so, 
and  the  mechanical  condition,  molecular  state,  and  origin  of  the  ochres 
also  exercise  important  influences. 

The  experiments  were  made  by  suspending  a  weighed  quantity  of 
the  ochre  in  water,  adding  a  solution  of  the  colouring  matter  known 
to  be  insufficient,  allowing  to  remain  at  least  four  hours  with  frequent 
shaking,  and  then  adding  more  of  the  solution  drop  by  drop  until  the 
suspending  liquid  remained  slightly  tinted.  If  the  strength  of  the  dye 
solution  is  known,  the  quantity  of  dye  absorbed  can  then  be  calculated. 
For  a  more  accurate  determination,  a  distinct  excess  of  the  dye  solution 
is  added  in  the  above  operation,  and  the  excess  determined  in  an  aliquot 
part  of  the  suspending  liquid,  colorimetrically  or  gravimetrically.  For 
ordinary  commercial  ochres,  the  amount  of  colouring  matter  absorbed 
varies  from  0'67  to  1'92%,  depending  in  part  on  the  dye  used,  but  in  the 
case  of  impalpable  ochres  greater  variation  is  shown.  The  results 
with  the  latter  are  tabulated  in  detail  in  the  original.  T.  A.  H. 

Dissociation  and  Specific  Heat  of  Water  Vapour  (I)  and  of 
Carbon  Dioxide  (II)  at  Very  High  Temperatures,  Determined 
by  the  Explosion  Method.  Niels  Bjerrum  (Zeitsch.  physikal. 
Ghem.,  1912,  79,  513 — 536,  537 — 550). — I.  The  method  adopted  was 
that  already  used  by  Pier  (Abstr.,  1908,  ii,  352  ;  1909,  ii,  542,  789),  a 
correction  being  made  for  the  loss  of  heat  during  the  explosion  (this 
vol.,  ii,  232).  When  hydrogen  or  nitrogen  is  added  to  electrolytic  gas 
and  the  mixture  exploded,  the  latter  mixture  gives  smaller  explosion 
pressures  than  the  former,  owing  to  the  effect  of  the  former  gas  in 
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diminishing  the  degree  of  dissociation  of  water  vapour.  If  the 
thermal  properties  of  nitrogen  and  hydrogen  are  the  same  under  the 
conditions  of  the  experiment,  or  if  the  slight  differences  compensate 
each  other,  the  degree  of  dissociation  of  water  vapour  and  the  explosion 
temperatures  can  be  calculated  from  the  results.  The  thermodynamic 
agreement  between  the  degrees  of  dissociation  at  different  temperatures 
is  better  when  it  is  assumed  that  the  molecular  heats  of  nitrogen  and 
hydrogen  are  equal  than  on  the  assumption  that  the  value  for  the 
former  gas  is  0'2  greater  than  for  the  latter. 

In  order  to  compare  the  dissociation  of  water  vapour  as  determined 
at  lower  temperatures  by  Nernst  and  others  with  the  present  results 
up  to  3000°,  the  specific  heat  of  water  vapour  has  been  determined  by 
the  explosion  method,  hydrogen  and  argon  respectively  being  added  to 
electrolytic  gas.  Both  series  of  experiments  gave  for  the  molecular 
heat  the  value  of  about  10  5  at  3000°.  Finally,  a  complicated  formula 
is  deduced  which  gives  the  variation  of  the  dissociation  of  water 
vapour  with  temperature  ;  the  observed  and  calculated  results  up  to 
3000°  abs.  are  in  good  agreement.  The  degree  of  dissociation  %  up  to 
3000°  abs.  for  1  atmosphere  pressure  is  as  follows  : 


Temperature,  abs .  1705  2257  2642  2761  2834  2929 

Dissociation  %  .  0T08  179  4-3  6'6  9-8  11  1 


In  certain  circumstances  the  membrane  used  in  measuring  the 
pressures  was  set  in  rapid  vibration  by  the  explosion. 

If.  The  dissociation  and  specific  heat  of  carbon  dioxide  at  high 
temperatures  were  determined  by  the  same  method  as  for  water 
vapour,  and  the  results  calculated  on  the  same  assumption  as  before. 
In  this  case  no  difficulties  were  met  with  owing  to  vibration  of  the 
membrane,  as  mixtures  of  carbon  monoxide  and  oxygen  inflame  much 
less  rapidly  than  electrolytic  gas.  The  dissociation  at  a  series  of 
temperatures  under  1  atmos.  pressure  is  as  follows  : 

Temperature,  abs .  1500  2640  2879  2945  3116 

Dissociation  %  .  0'04  21’0  517  647  76'1 

The  agreement  of  observed  and  calculated  values  at  high  tempera¬ 
tures  is  only  moderate.  G.  S. 

Diffusion  Phenomena.  Raphael  E.  Liesegang  ( Zeitsch .  Chem. 
Ind.  Kolloide,  1912,  10,  219 — 225). — When  a  glass  plate  is  covered 
with  a  layer  of  gelatin  containing  sodium  carbonate  and  litmus  in 
solution  and  after  solidification  a  drop  of  concentrated  hydrochloric 
acid  is  added,  a  red  circle  is  formed  which  spreads  out  at  first,  reaches 
a  maximum  at  which  it  remains  for  some  hours  then  slowly  contracts 
in  size  and  finally  disappears.  The  diminution  in  the  size  of  the  red 
circle  is  due  to  the  action  of  the  reserves  of  alkali  which  slowly  reach 
the  zone  by  diffusion. 

When  a  layer  of  gelatin  containing  sodium  carbonate  has  solidified 
on  a  glass  plate  and  a  triangular  section  is  cut  out  in  the  middle  and 
filled  with  gelatin  containing  a  little  acid  and  litmus,  the  red  colour 
again  slowly  spreads  out,  but  instead  of  remaining  triangular  soon 
becomes  circular.  This  is  due  to  the  fact  that  the  reserves  of  acid 
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become  exhausted  most  rapidly  at  the  corners,  thus  allowing  the  alkali 
to  push  forward. 

Analogous  results  are  observed  when  a  piece  of  jelly  containing 
silver  nitrate  is  immersed  in  a  solution  of  potassium  dichromate. 
Owing  to  the  rapid  exhaustion  of  the  reserves  of  silver  nitrate  in  the 
corners,  the  dichromate  penetrates  the  jelly  and  causes  a  precipitate 
of  silver  chromate,  whereas  at  other  parts  of  the  jelly  the  precipitate 
may  occur  only  in  the  surrounding  liquid.  The  bearing  of  these 
phenomena  on  reactions  in  the  organism  is  discussed  in  detail.  It  is 
shown  that  differences  of  concentration  in  the  surrounding  liquid  may 
cause  a  substance  to  be  precipitated  in  one  casein  the  colloidal  system, 
in  another  case  in  the  liquid  in  contact  with  it.  G.  S. 

Principal  Dates  from  the  History  of  Osmotic  Pressure  and 
of  the  Osmotic  Solution  Theory.  Paul  Walden  (Bull.  Acad. 
Sci.  St.  Petersbourg ,  1912,  453 — 464). — Historical  and  polemical, 
Rosenstiehl’s  historical  data  (Abstr.,  1911,  ii,  588)  being  criticised. 

T.  H.  P. 

Deformation  of  Jellies  by  Freezing.  Raphael  E.  Liesegang 
(Zeitsch.  Ghem.  Ind.  Kolloide,  1912,  10,  225 — 232.  Compare  Fischer, 
Abstr.,  1909,  ii,  545). — When  gelatin  gels  are  frozen,  the  changes  of 
shape  are  not  simply  due  to  the  displacement  of  the  gelatin  particles 
by  ice  crystals,  but  the  mechanical  work  is  done  mainly  by  the 
drying  gelatin.  The  crystals,  however,  sometimes  localise  the 
dehydration  at  definite  points,  thus  leading  to  a  special  arrangement  of 
the  gelatin  particles,  to  double  refraction,  and  eventually  to  rupture 
and  the  formation  of  large  pores.  It  is  possible  so  to  dry  gelatin  by 
cold  that  layers  containing  minute  pores  are  formed,  which  may  be 
used  for  filtration  purposes.  It  is  shown  that  there  are  many 
analogies  between  the  phenomena  just  considered  and  the  formation 
and  arrangement  of  fibres  in  bones.  G.  S. 

Electric  Charges  on  Colloidal  Particles.  Nicola  Pappada 
(Zeitsch.  Ghem.  Ind.  Kolloide,  1912,  10,  242 — 248.  Compare  Abstr., 
1911,  ii,  1077). — A  completely  dialysed  solution  of  a  colloid  differs  in 
behaviour  from  an  incompletely  dialysed  solution,  and  the  author 
considers  that  when  a  colloid  is  dissolved  in  an  electrolyte  (for  example, 
colloidal  ferric  hydroxide  in  ferric  chloride  solution),  the  colloid 
and  electrolyte  form  a  labile  complex  which  is  stable  in  the  presence 
of  excess  of  the  electrolyte.  As  the  latter  is  progressively  removed  by 
dialysis,  the  complexes  become  hydrolysed,  forming  true  colloidal 
particles,  which,  it  is  suggested,  are  associated  with  the  H'  or  OH' 
ions  of  water.  The  substance  of  the  remainder  of  the  paper,  which 
deals  with  the  mechanism  of  gelation  and  with  the  reciprocal  coagula- 
tiou  of  ferric  hydroxide  and  silicic  acid,  has  already  been  published 
(loc.  cit.).  G.  S. 

The  Theory  of  Emulsification.  I.  Wilder  D.  Bancroft 
(J.  Physical  Ghem.,  1912,  16,  177 — 233). — The  paper  consists  mainly 
of  extracts  from  the  published  work  of  Wo.  Ostwald,  Quincke,  Donnan, 
Hillyer,  Hober,  and  Freundlich. 
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Assuming  that  the  drops  in  an  emulsion  are  perfectly  spherical  and 
of  uniform  size,  Ostwald  deduces  that  any  pair  of  non-miscible  or 
partly  miscible  liquids  will  form  two  series  of  emulsions  in  which 
either  dispersed  phase  may  range  up  to  74’04%by  volume.  Pickering’s 
emulsions  containing  99%  of  kerosene  as  the  dispersed  phase  prove 
that  Ostwald’s  assumptions  are  not  universally  true,  and  the  drops  in 
an  emulsion  may  be  closer  packed  than  he  supposed.  The  author 
argues  that  two  sets  of  emulsions  are  theoretically  possible  over  the 
whole  range  of  concentrations,  although  both  sets  have  never  been 
prepared  for  any  one  pair  of  pure  liquids. 

Probably  a  stable  emulsion  cannot  be  prepared  from  a  pair  of  pure 
mobile  liquids.  A  third  substance  is  necessary  as  an  “  emulsifying 
agent.”  When  an  immediate  emulsion  is  obtained  on  shaking  oil 
with  water  or  dilute  alkali,  the  effect  must  be  attributed  to  traces  of 
free  fatty  acids  in  the  oil. 

The  emulsifying  agent  must  be  a  substance  which  lowers  the  surface 
tension  of  the  dispersing  phase  and  increases  the  viscosity  of  its 
surface  film.  The  author  does  not  commit  himself  to  Hober’s  view, 
that  the  emulsifying  agent  in  watery  emulsions  must  be  an  “  hydrophile 
colloid,”  and  states  that  there  is  as  yet  no  published  theory  connecting 
emulsification  and  foaming  with  the  relative  surface  tensions  of  the 
pure  liquids.  R.  J.  C. 

The  Alteration  of  the  Chemical  Equilibrium  Point  by  the 
Energy  of  Motion.  Ferdinand  Roder  ( Biochem .  Zeitsch 1912,  40, 
348 — 352). — The  author  calls  attention  to  the  fact  that  the  influence 
of  the  energy  of  motion  on  chemical  equilibrium  has,  so  far,  been  but 
little  studied,  and  considers  that  in  systems  with  large  capacity,  such 
as  exist  in  various  biological  processes,  it  may  play  an  important  part. 
He  cites  examples  when  the  rate  of  action  has  been  influenced  by  the 
motion  of  the  system,  including  Engler  and  Frankenstein’s  researches 
on  the  peroxide  of  dimethylful vene,  and  Metzer’s  observation  on  the 
destruction  of  pepsin  by  the  agitation  of  the  solution.  He  also  cites 
the  cases  on  geotropism,  and  the  motion  of  the  blood  in  the  organism, 
which,  he  thinks,  may  influence  the  chemical  equilibrium  of  the  system 
oxyhaemochrome  ^  hsemochrome  +  oxygen.  S.  B.  S. 

Equilibrium  in  the  Systems  CaX2-^le0H-H20.  S.  Chumanoff 
(Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10,  248 — 249.  Compare  this  vol., 
ii,  349). — The  phenomena  observed  when  varying  amounts  of  a  solution 
of  potassium  hydroxide  are  added  to  an  aqueous  solution  of  calcium 
chloride,  and  when  the  reagents  are  mixed  in  the  converse  way,  are 
described  in  tabular  form.  G.  S. 

The  System  Water-Phenol-Hydrochloric  Acid  at  12°. 
Franz  A.  H.  Schreinemakers  and  J.  L.  M.  van  der  Horn  van  der 
Bos  (Zeitsch.  physikal.  Chem.,  1912,  79,  551 — 553). — The  composition 
of  the  two  layers  in  -equilibrium  at  12°,  each  containing  water,  phenol, 
and  hydrochloric  acid,  and  the  composition  of  the  solutions  of  the  three 
components  in  equilibrium  with  solid  phenol  have  been  determined, 
and  from  the  data  thus  available  the  equilibrium  diagram  of  the 
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system  has  been  constructed.  Hydrochloric  acid  is  much  more  soluble 
in  the  layer  rich  in  water  than  in  the  layer  rich  in  phenol.  G.  S. 

Velocity  of  Reactions  between  Gaseous  Substances.  False 
Equilibria.  E.  Briner  (J.  Chim.  phys.,  1912,  10,  129 — 144. 

Compare  Abstr.,  1910,  ii,  707). — The  author  has  investigated  the  rates 
of  synthesis  of  water  and  of  sulphur  trioxide  and  the  rate  of  decom¬ 
position  of  nitrous  oxide  with  a  view  to  elucidating  the  disturbing 
influences  which  make  these  gaseous  actions  so  erratic.  The  experi¬ 
ments  lend  support  to  the  view  that  the  surface  of  the  containing 
vessel  plays  an  important  part  in  the  chemical  change,  and  that  gaseous 
actions  must  therefore  be  regarded  as  occurring  in  heterogeneous 
systems. 

The  amount  of  water  formed  per  day  at  400°  from  a  detonating 
mixture  was  T2 %  under  300  atm.  pressure  and  1‘1%  under  1  atm. 
pressure.  The  relatively  large  surface  at  the  lower  pressure  almost 
compensated  for  the  increased  gaseous  activity  at  the  higher  pressure. 

Nitrous  oxide  at  temperatures  between  450°  and  560°  and  pressures 
from  320  atm.  to  570  atm.  dissociates  at  a  rate  which  undergoes  a 
marked  but  irregular  diminution  in  the  early  stages.  In  some  cases 
the  action  almost  ceased  when  about  20%  of  the  nitrous  oxide  had 
been  dissociated.  In  Hunter’s  experiments  at  a  higher  temperature 
(700°),  the  disturbing  influence  of  the  containing  walls  was  not  so 
marked  (Abstr.,  1905,  ii,  805). 

Mixtures  of  sulphur  dioxide  and  oxygen,  with  and  without 
platinised  asbestos,  were  maintained  at  21 1°,  and  the  pressure  (initially 
600  mm.)  was  observed  over  a  period  of  fifty-seven  days.  The 
velocity  of  the  action  diminished  rapidly,  and  in  the  absence  of  the 
catalytic  agent  the  action  practically  ceased  at  the  end  of  thirty-seven 
days.  The  oxidation  of  carbon  monoxide  and  the  synthesis  of 
hydrogen  sulphide  are  reactions  which  may  attain  to  a  similar  false 
equilibrium. 

The  view  that  all  action  ceases  in  these  cases  and  the  condition  is  a 
permanent  one  is  incompatible  with  the  kinetic  hypothesis.  According 
to  the  author’s  view  the  so-called  “  false  equilibrium  ”  is  a  temporary 
condition  in  which  chemical  change  is  retarded,  because  the  containing 
walls  have  been  rendered  inactive  by  the  condensation  of  the  products 
of  the  change  on  them. 

The  effect  of  this  surface  condensation  is  more  potent  at  high 
pressures  where  false  equilibrium  is  most  frequently  observed.  [The 
work  of  H.  B.  Baker  is  not  alluded  to.]  It.  J.  C. 

Velocity  of  Reaction  of  Different  Bases  with  Halogen- 
substituted  Acids.  I.  Hj.  Johansson  ( Zeitsch .  physikal.  Chem., 
1912,79,  621 — 637.  Compare  Holmberg,  this  vol.,  ii,  443;  Senter, 
Trans.,  1907,  91,  460). — Mesodibromosuccinic  acid  is  decomposed  by 
barium  hydroxide  (mainly  into  bromide  and  bromomaleic  acid)  about 
ten  times  as  quickly  as  by  sodium  hydroxide  under  equivalent  con¬ 
ditions.  The  velocity  coefficients,  calculated  for  a  bimolecular  reaction, 
increase  considerably  as  the  reaction  proceeds,  and  neutral  salts 
with  a  common  ion  have  an  accelerating  influence. 
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Dichlorosuccinic  acid  (m.  p.  210°)  is  decomposed  by  barium  hydroxide 
five  to  six  times  as  fast  as  by  sodium  hydroxide ;  the  velocity  coefficient 
in  the  first  case  is  proportional  to  the  square  root,  and  with  the  sodium 
salt  to  the  cube  root  of  the  cation  concentration. 

Monobromosuccinic  acid  is  decomposed  at  approximately  the  same 
rate  by  barium  hydroxide  as  by  sodium  hydroxide,  and  neutral  salts 
accelerate  the  reaction.  The  ratio  of  the  velocities  of  decomposition 
of  monobromo-  and  monochloro-acetic  acids  by  barium  and  by  sodium 
hydroxide  is  about  5  : 3. 

The  phenomena  are  accounted  for  mainly  on  the  assumption  of 
catalytic  acceleration  by  cations,  advanced  by  Holmberg  ( loc .  cit.). 

G.  S. 

Liquids  Considered  as  Molecular  Complexes.  Petru  Bogdan 
(Ann.  Sci.  Univ.  Jassy,  1912,  7,  139 — 164.  Compare  Abstr.,  1906, 
ii,  274). — According  to  Stefan,  the  molecular  diameter  (d)  of  a 
molecule  can  be  calculated  by  means  of  the  expression  d  —  2 yvjl,  where 
y  is  the  surface-tension  of  the  liquid,  v  is  the  molecular  volume,  and  l 
the  molecular  latent  heat  of  vaporisation.  The  author  shows  that  in 
the  case  of  various  liquids,  for  example,  methyl  formate,  ethyl  acetate, 
carbon  dioxide,  etc.,  the  values  of  2y v[l  decrease  with  rise  in  tempera¬ 
ture.  They  do  not,  therefore,  represent  the  molecular  diameter,  but 
rather  the  difference  (c)  between  the  radius  of  the  complex  existing  in 
the  liquid  and  the  radius  of  the  molecule.  The  decrease  with  rise  in 
temperature  is  then  due  to  a  breaking  down  of  the  complex,  and  if  the 
law  of  this  decrease  is  known,  the  value  c  at  the  critical  point  can  be 
calculated. 

Using  the  values  of  c  so  obtained,  the  author  has  been  able  to 
calculate  superior  limiting  values  for  the  molecular  radius  of  various 
liquids  at  the  critical  temperature,  the  calculation  being  based  on 
conceptions  put  forward  by  Drucker  (Abstr.,  1910,  ii,  110). 

The  author  further  extends  his  theory  to  the  calculation  of  the 
viscosity  of  certain  liquids  from  a  knowledge  of  the  molecular  radii, 
and  to  a  discussion  of  the  rules  of  Eotvos- Ramsay  and  of  Longinescu. 

T.  S.  P. 


Possible  Explanation  of  Some  Phenomena  of  Ionisation 
by  the  Electron  Theory.  William  A.  Noyes  (J.  Amer.  Chem. 
Soc.,  1912,  34,  663 — 664). — Although  ammonium  hydroxide  and  nitric 
acid  both  contain  a  hydroxyl  group  united  directly  to  a  nitrogen 
atom,  the  former  yields  hydroxyl  and  the  latter  hydrogen  ions  on 
ionisation.  This  fact  is  explained  in  accordance  with  the  electron 
theory  by  the  following  formulae : 


H  + 

tV  n=  +  \J/H  + 
H-0 - N-h  + 

~~  XH  + 


and 


4*  —  4  +  4 

H— 0 - N< 


++ 


0- 

0~’ 


In  the  case  of  ammonium  hydroxide,  the  nitrogen  atom  with  its  three 
extra  electrons  (having  gained  four  from  the  hydrogen  atoms,  but  lost 
one  to  the  oxygen  atom)  attracts  the  negative  oxygen  of  the  hydroxyl 
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but  feebly,  and  the  group  can  therefore  easily  separate  by  ionisation. 
In  nitric  acid,  however,  the  nitrogen  atom  has  lost  five  electrons  and 
become  strongly  positive  ;  it  therefore  holds  the  negative  oxygen  atom 
very  firmly,  but  repels  the  positive  hydrogen  atom,  thus  enabling  the 
latter  to  ionise  readily. 

Suggestions  are  also  made  with  reference  to  the  behaviour  of  sodium 
hydroxide  and  of  hydrochloric  acid.  E.  G. 

Critical  Survey  of  Some  Recent  Applications  of  the 
Electron  Conception  of  Valence.  Harry  Shipley  Fry  (J.  Amer. 
Chem.  Soc.,  1912,  34,  664 — 673). — In  accordance  with  the  electron 
conception  of  valence,  an  atom  or  a  univalent  radicle  may  exert  either 
a  positive  or  a  negative  function.  An  element  with  a  valence  n  may 
act  in  n  +  1  different  ways.  Thus,  it  is  shown  that  the  quadrivalent 
carbon  atom  may  function  according  to  five  different  types,  depending 
on  whether  its  valencies  are  all  positive,  all  negative,  or  some  positive 
and  some  negative.  These  five  types  correspond  with  the  successive 
stages  of  oxidation  illustrated  by  the  compounds  methane,  methyl 
alcohol,  formaldehyde,  formic  acid,  and  carbon  dioxide. 

Falk’s  classification  of  the  organic  acids  (Abstr.,  1911,  ii,  711)  is 
incomplete,  since  the  direction  of  the  valence  which  binds  the 
a-carbon  atom  to  the  carboxyl  group  is  not  taken  into  account.  When 
this  valence  is  considered,  the  theory  demands  eight  classes  of  organic 
acids  instead  of  only  four  as  postulated  by  Falk.  E.  G. 

The  Nature  of  Auxiliary  Valencies.  1.  Metal  Ammonias. 
Fritz  Ephraim  ( Ber .,  1912,  45,  1322 — 1331). — The  decomposition  of 
molecular  complexes,  as,  for  example,  hydrates,  alcoholates,  metal 
ammonias,  etc.,  into  their  constituents  is  dependent  on  three  factors, 
namely,  pressure,  temperature,  and  the  so-called  chemical  affinity  of 
the  constituents,  which  are  held  together  by  auxiliary  valencies. 
Assuming  that  the  pressure  is  kept  constant,  the  author  puts  forward 
the  proposition  that  the  temperature  at  which  decomposition  occurs  is 
a  measure  of  the  energy  of  the  auxiliary  valencies,  and  proceeds  to 
develop  it  by  the  following  experimental  evidence. 

An  examination  of  the  temperature  at  which  the  hexammine  chlorides 
of  glucinum,  nickel,  cobalt,  iron,  copper,  manganese,  zinc,  cadmium, 
and  magnesium  each  has  an  ammonia  pressure  of  500  mm.  shows  that 
it  decreases  as  the  atomic  volume  of  the  metal  increases,  that  is,  the 
energy  of  the  auxiliary  valency  is  a  function  of  the  atomic  volume  of 
the  central  metal  atom.  A  similar  relation  bolds  for  the  hexammine 
bromides,  iodides,  and  sulphates.  The  atomic  volume  is  not  the  only 
factor,  however,  since  copper  and  iron,  which  have  the  same  atomic 
volume,  give  hexammine  chlorides  possessing  different  dissociation 
temperatures.  Glucinum,  which  has  the  least  atomic  volume,  gives  a 
hexammine  chloride  which  is  so  stable  that  it  decomposes  before  the 
dissociation  pressure  of  500  mm.  is  reached.  Metals  with  an  atomic 
volume  greater  than  14  do  not  give  stable  hexammine  compounds  at 
room  temperature,  although  the  chlorides  of  the  alkaline  earth  metals 
give  octammine  compounds. 
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The  influence  of  the  atomic  volume  is  all  the  less  the  greater  the 
atomic  volume.  The  expression  IjT.^Jv  is  approximately  constant  for 
the  compounds  mentioned,  T  being  the  absolute  temperature  corre¬ 
sponding  with  a  dissociation  pressure  of  500  mm.,  and  v  the  atomic 
volume. 

The  anion  has  also  an  influence  on  the  valency  energy.  It  is  found 
that  the  ratio  of  the  absolute  temperatures  at  which  the  hexammine 
chlorides  and  bromides  have  the  same  pressure  is  approximately 
constant,  being  independent  of  the  central  atom ;  for  example, 
7NiBr2:  7Vjci2=  1'073,  and  Tqoi^'Tqoc.^—  1*086.  This  ratio  is  called 
the  “  tension  modulus.”  Such  a  modulus  also  exists  for  the  ratio 
Cl/I,  Br/I,  S04/I,  etc.,  and  varies  between  1'08  and  1*10.  The  zinc 
hexa-ammonias  form  an  exception. 

When  the  absolute  dissociation  temperatures  of,  for  example,  the 
compounds  CdI2,6NH3  and  CdBr2,6NH3  are  compared  at  a  number  of 
different  pressures  varying  between  103  and  780  mm.,  it  is  found  that 
the  ratio  Ti0(lidie :  2\,romide  is  a  constant,  1'066,  the  extreme  variations 
being  respectively  -  0001  and  +0‘002.  Also,  when  the  absolute 
dissociation  temperatures  for  pressures  of  700  mm.  and  200  mm.  are 
compared  for  different  compounds  it  is  found  that  their  ratio  is 
constant  and  equal  to  l-077.  These  results  thus  form  a  special  case 
of  the  Bamsay-Young  rule. 

From  the  tension  curves,  the  heat  of  formation  ( Q )  can  be  calculated  by 
the  expression  Q  =  [(7T1.772)/(271  -  772)]log<,(/)2/^i),  and  Matignon  (Abstr., 
1899,  ii,  273)  has  pointed  out  that  for  the  same  pressures  the  ratio 
Q/T  is  approximately  constant,  corresponding  with  Trouton’s  rule. 
The  author  finds  this  to  be  the  case  for  the  above  compounds  at  a 
pressure  of  500  mm.,  the  value  of  the  ratio  varying  between  0’030  and 
0  036. 

The  various  hexammine  compounds  investigated  were  prepared  by 
treating  the  dehydrated  salts  with  ammonia  until  no  further  increase 
in  weight  took  place.  The  hexammine  compounds  of  the  following 
salts  have  not  hitherto  been  described  :  glucinum  chloride,  magnesium 
chloride,  magnesium  iodide,  cadmium  bromide,  zinc  bromide,  zinc 
iodide,  ferrous  bromide,  manganese  chloride,  manganese  bromide,  and 
manganese  iodide.  Their  properties  are  similar  to  those  of  the 
corresponding  compounds  which  have  been  previously  described.  All 
the  compounds  are  characterised  by  their  low  density. 

The  measurements  of  the  ammonia  pressures  were  made  by  heating 
the  compound  under  investigation  in  a  small  flask  with  a  narrow 
neck  connected  by  lead  tubing  to  a  manometer.  An  oil-bath  was 
used  for  heating,  the  temperature  being  regulated  in  a  thermostat. 

T.  S.  P. 


History  of  Alchemy.  Eilhard  Wiedemann  ( J '.  pr.  Chem.,  1912, 
[ii],  85,  391 — 392). — The  author  gives  an  extract  from  a  manuscript 
of  the  India  Office,  from  which  it  appears  that  the  Arabian  philosopher, 
Ibn  Sina,  recognised  the  possibility  of  the  transmutation  of  metals. 

F.  B. 
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A  Combined  Governor  and  Gauge  for  Maintaining  a 
Regular  Flow  of  Gas.  A  Thermostat  with  Delicate  Adjust¬ 
ment  and  Long  Range.  Sydney  H.  Collins  ( Univ .  Durham  Phil. 
Soc .,  1912,  4,  110 — 113). — Both  these  pieces  of  apparatus  were  used 
in  the  investigation  of  the  production  of  hydrocyanic  acid  from  linseed 
cake  under  digestive  conditions  (this  vol.,  ii,  568).  The  governor  and 
gauge  in  the  course  of  22  runs  gave  an  average  output  of  10’05  + 
0'22  litres  of  hydrogen  per  hour,  when  10  litres  per  hour  were 
required.  The  thermostat  in  over  200  trials  gave  an  average  of 
45,04°±0,10°  when  the  temperature  required  was  45°.  Both  are 
figured  and  described  in  the  original.  T.  A.  H. 

New  Receiver  for  Vacuum  Distillations.  Aladar  Glaser 
( Chem .  Zeit.,  1912,  36,  437). — The  condenser  opens  in  the  usual  way 
into  a  wide  receiver  fitted  with  four  legs  connecting  with  flasks  to 
receive  the  various  fractions.  Just  under  the  end  of  the  condenser  a 
funnel  is  supported  by  means  of  a  glass  rod  passing  through  a  rubber 
stopper  in  the  top  of  the  receiver.  By  turning  the  glass  rod  the 
funnel  may  be  made  to  open  into  each  of  the  flasks  in  succession,  thus 
facilitating  the  collection  of  the  various  fractions.  T.  S.  P. 

Modification  of  a  Previously  Described  Experiment  on  the 
Migration  of  Ions.  E.  E.  Chandler  (/.  Amer.  Chem.  Soc.,  1912, 
34,  662 — 663). — A  lecture  experiment  has  been  described  by  Noyes 
and  Blanchard  (Abstr.,  1901,  ii,  91)  for  illustrating  the  rates  of 
migration  of  different  ions.  As  the  method  has  not  proved  quite 
satisfactory  in  certain  respects,  a  modification  has  been  devised  which 
enables  the  experiment  to  be  carried  out  in  a  simpler  and  more 
successful  manner.  E.  G. 
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Inorganic  Chemistry. 


A  Water-sealed  Constant-pressure  Hydrogen  Gas 
Generator.  Sydney  H.  Collins  ( Univ .  Durham  Phil.  Soc.,  1912,  4, 
107 — 109). — The  zinc  is  contained  in  an  inverted  glass  cylinder  and  is 
held  in  position  by  a  loose  plug  of  copper  wire.  Two  tubes  pass  to 
the  top  of  the  inverted  cylinder,  one  for  the  delivery  of  dilute 
acid,  the  other  for  the  exit  of  gas.  The  cylinder  stands  in  a  wide 
mouthed  bottle,  which  serves  as  a  receptacle  for  waste  acid,  which 
overflows  into  a  trough  in  which  the  bottle  stands.  On  the  inverted 
cylinder  is  placed  a  wooden  block  surmounted  by  a  Winchester  quart 
bottle  containing  the  acid,  which  is  delivered  on  the  zinc  by  a  con¬ 
stant  level  siphon  terminating  in  the  acid  delivery  tube  already 
referred  to. 

Rubber  and  cork  pads  are  provided  at  required  points  to  prevent 
breakage.  The  pressure  at  which  the  gas  is  delivered  is  determined  by 
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the  difference  in  levels  of  the  liquids  in  the  wide-mouthed  bottle  and 
the  trough  in  which  the  latter  stands,  and  can  be  adjusted  by  means 
of  the  constant  level  siphon.  The  apparatus  is  figured  in  the  original. 
A  mixture  of  mercuric  chloride  (three  parts)  with  lime  (one  part),  made 
into  a  paste,  and  then  dried  and  powdered,  was  found  to  be  a  useful 
agent  for  removing  the  usual  impurities  in  hydrogen.  T.  A.  H. 

Preparation  of  Anhydrous  Bromides.  Maurice  Barre  {Bull. 
Soc.  chim.,  1912,  [iv],  11,  433 — 440). — The  author  has  applied 
Bourion’s  method  for  the  preparation  of  chlorides  (Abstr.,  1907, 
ii,  690)  from  oxides,  to  the  preparation  of  bromides,  using  sulphur 
bromide  in  place  of  sulphur  chloride.  The  oxides  begin  to  react  at 
about  300°  as  a  rule,  but  rapid  formation  of  the  bromide  does  not  in 
general  take  place  below  500°,  and  in  some  cases  only  at  700°.  Oxides 
of  the  following  metals  give  bromides  under  these  conditions  :  lantha¬ 
num,  cerium,  cobalt,  nickel,  iron,  chromium,  aluminium,  manganese, 
copper,  tin,  lead,  zinc,  cadmium,  magnesium.  Of  the  manganese 
oxides,  the  sesquioxide  gave  the  best  results.  Litharge  and  red  lead 
both  yielded  lead  bromide.  Thoria  gave  an  oxybromide,  ThOBr2,  and 
uranoso-uranic  oxide  gave  uranyl  bromide,  U02Br2.  Stannous  and 
stannic  oxides  both  gave  stannic  bromide.  Silica  does  not  react  even 
at  900°.  T.  A.  H. 

Union  of  Iodine  and  Oxygen.  Marcel  Guichard  {Bull.  Soc. 
chim.,  1912,  [iv],  11,  431 — 433.  Compare  Abstr.,  1909,  ii,  477). — It 
is  shown  on  theoretical  grounds  that  the  direct  combination  of  iodine 
and  oxygen  is  not  likely  to  be  realised,  and  experimental  trials  in  the 
generation  of  oxygen  at  high  temperature  and  under  high  pressures 
in  presence  of  iodine  vapour  showed  that  no  combination  occurred 
under  these  conditions.  T.  A.  H. 

Preparation  of  Iodic  Acid  for  the  Estimation  of  Carbon 
Monoxide.  Maurice  Nicloux  ( Compt .  rend.,  1912, 154, 1166 — 1168. 
Compare  Abstr.,  1898,  ii,  536). — Pure  iodic  acid  suitable  for  use  in  the 
author’s  method  for  estimating  carbon  monoxide  is  obtained  with  a 
yield  of  84‘2%  in  the  following  manner  :  70  c.c.  of  pure  nitric 
acid  (D  1-515 — 1'520)  are  heated  to  70 — 73°,  and  15  grams  of  iodine  are 
then  added  in  portions  of  about  0-5  gram,  during  thirty  to  forty-five 
minutes,  with  shaking.  The  temperature  is  slowly  raised  to  80 — 85° 
until  nitrous  fumes  are  no  longer  evolved.  The  crude  product  is 
dissolved  in  50  c.c.  of  hot  water,  and  the  liquid  boiled  until  milky  in 
appearance.  After  dissolving  the  solid  in  10  c.c.  of  water  and 
evaporating  to  dryness,  the  residue  is  heated  at  175 — 200°  to  remove 
nitric  acid.  The  process  is  repeated  using  7  c.c.  of  water.  Finally 
the  iodic  acid  is  heated  at  180 — 190°  in  a  U-tube  in  a  current  of  air. 
The  product  has  the  advantage  of  not  liberating  iodine  when  exposed 
to  pure  air.  The  yield  may  be  increased  to  92 -8%  by  working  up  the 
nitric  acid  mother  liquors.  W.  O.  W. 

Atomic  Weight  of  Fluorine.  D.  J.  McAdam,  jun.,  and  Edgar 
F.  Smith  {J.  Amer.  Ghem.  Soc.,  1912,  34,  592 — 599). — Determinations 
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of  the  atomic  weight  of  fluorine  have  been  made  by  converting  sodium 
fluoride  into  sodium  chloride  by  passing  dry  hydrogen  chloride  over 
the  salt  at  a  temperature  of  about  450°.  The  sodium  fluoride  was 
carefully  prepared  by  heating  sodium  hydrogen  fluoride  in  a  current  of 
dry  nitrogen,  the  temperature  being  gradually  increased  from  300°  to 
500°.  The  results  of  two  experiments  gave  values  for  the  atomic 
weight,  19*0176  and  19*0133  (Na  =  23*000).  It  was  found  that  on 
heating  the  salt  in  hydrogen  chloride,  a  perfectly  constant  weight 
could  not  be  obtained,  and  this  may  have  been  due  to  the  presence 
in  the  interior  of  the  granules  of  particles  of  sodium  fluorido  which 
could  not  be  reached.  In  future  work,  the  process  will  be  modified 
so  as  to  ensure  the  absolute  removal  of  the  whole  of  the  fluorine. 

E.  G. 

Mixed  Crystals  of  Sulphur  and  Tellurium.  Edoardo 
Billows  ( Zeitsch .  Kryst.  Min.,  1912,  50,  503 — 504 ;  from  Riv.  Min. 
Crist.  Ital.,  1909,  38,  91 — 94). — Red  crystals  of  sulphur  containing 
0*56%  Te  were  obtained  by  evaporating  a  carbon  disulphide  solution  ; 
they  are  orthorhombic  with  a:b:c  =  0*8132  : 1  .*  1  *8693.  Koksharoff's 
values  for  native  sulphur  are  0*8131:1:1*9034;  hence  the  presence 
of  tellurium  has  the  effect  of  shortening  the  vertical  axis.  These 
mixed  crystals  are  analogous  to  the  red  sulphur  from  Japan  containing 
0*17%  Te.  When  the  carbon  disulphide  solution  was  completely 
evaporated,  a  rare  form  of  reddish-yellow,  monoclinic  crystals  was 
obtained,  but  the  amount  of  tellurium  in  these  was  not  determined ; 
these  crystals  become  transformed  into  orthorhombic  sulphur.  Similar 
orthorhombic  and  monoclinic  crystals  were  also  obtained  from  a  warm 
solution  of  methylene  bromide.  L.  J.  S. 

The  Conversion  of  Sulphur  Dioxide  into  Sulphuric  Acid  in 
Presence  of  Positive  and  Negative  Catalysts.  A.  E.  Lange 
{Zeitsch.  Ver.  deut.  Zuckerind.,  1912,  555 — 559). — It  is  known  that 
sulphuric  acid  is  not  formed  in  appreciable  quantity  when  sulphur 
dioxide  is  passed  into  a  sucrose  solution.  If  a  stream  of  sulphur 
dioxide  mixed  with  air  free  from  carbon  dioxide  is  passed  through  a 
flask  containing  a  copper  or  iron  salt  as  a  positive  catalyst,  and  then 
through  a  second  flask  containing  the  same  salt  together  with  a  25% 
solution  of  sucrose,  the  formation  of  sulphuric  acid,  as  determined  by 
estimations  of  sulphurous  acid  and  total  acidity,  is  greatly  diminished 
by  the  presence  of  sucrose.  Unexplained  irregularities  are  sometimes 
observed.  C.  H.  D. 

Theory  of  Sulphuric  Acid  Manufacture.  William  C.  Reynolds 
and  William  H.  Taylor  (J.  Soc.  Chem.  Ind.,  1912,  31,  367 — 369). — 
After  an  experimental  examination  of  the  statements  made  by 
Raschig  (compare  Abstr.,  1911,  ii,  200,  272),  the  authors,  for  reasons 
which  are  fully  explained,  come  to  the  following  conclusions:  (1) 
Nitrososulphonic  acid  has  no  existence.  (2)  The  evolution  of  nitric 
oxide  in  Raschig’s  experiments  is  due  to  the  action  of  nitrous  acid  on 
hydriodic  acid  (liberated  from  the  potassium  iodide  which  is  present  as 
an  indicator).  (3)  That  chamber  crystals  can  exist  in  60%  sulphuric 
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acid.  (4)  That  the  “violet”  acid  can  be  formed  only  in  solutions 
which  contain  chamber  crystals.  W.  P.  S. 

Comparative  Investigations  on  the  Oxidation  of  Nitrogen  in 
the  High  Tension  Flame.  Max  Tausent  ( Zeitsch .  Elektrochem .,  1912, 
18,  314 — 319). — Simple  arrangements  are  described  for  the  oxidation 
of  nitrogen  in  the  electric  arc  and  the  influence  of  varying  conditions 
on  the  yield  was  determined.  As  anticipated,  vertical  arcs  with  alterna¬ 
ting  current  were  more  stable,  and  gave  a  better  yield  of  nitric  acid  than 
horizontal  arcs  under  the  same  conditions.  No  originality  is  claimed 
for  the  results  described  in  the  paper.  G.  S. 

Preparation  of  Pure  Nitric  Oxide  by  an  Electrolytic 
Method.  Farbwerke  vorm.  Meister,  Lucius  &  Bruning  (D.R.-P. 
244362). — Pure  nitric  oxide  is  readily  obtained  by  the  electrolysis  of  a 
mixture  of  nitric  and  nitrous  acids  with  a  current  of  5 — 10  amperes  at 
the  ordinary  temperature.  The  concentration  of  the  nitric  acid  should 
be  about  20 — 30%,  whilst  the  amount  of  nitrous  acid  may  vary  from 
1 — 1*9%  according  to  the  electrodes  and  other  conditions  employed. 
At  higher  temperatures  nitrogen  peroxide  is  simultaneously  produced, 
whilst  by  varying  the  conditions  other  reduction  products  can  also  be 
obtained.  F.  M.  G.  M. 

Crystallographic  Determination  of  Some  New  Compounds. 
Ugo  Panichi  {Zeitsch.  Kryst.  Min.,  1912,  50,  495 — 496  ;  from  Riv. 
Min.  Crist.  Ital.,  1909,  36,  88 — 92). — Hydrazine  perchlorate, 

2N3H5C104,H20,  prepared  by  R,  Salvadori ;  monoclinic,  a\h:c  = 
1*1572  :  1  :  2-0441  ;  /8  =  99°12\ 

£-a-Aminophenylacetic  acid  d-camphorsulphonate.  C18H2506'NS,  pre¬ 
pared  by  M.  Betti  and  M.  Mayer  (Abstr.,  1908,  i,  639) ;  orthorhombic, 
a  :b  :  c  =  0’4527  : 1  :  1T333.  L.  J.  S. 

Comparative  Experiments  on  Certain  Methods  of  Preparing 
Perborates.  E.  Bosshard  and  K.  Zwicky  {Zeitsch.  angew.  Chem., 
1912,  25,  938 — 943.  Compare  von  Girsewald,  Abstr.,  1909,  ii,  312). 
— The  authors  have  studied  the  methods  of  preparing  perborates, 
which  have  been  patented  by  von  Girsewald  (D.R.-P.  204279), 
Deutsche  Gold  und  Silber-scheideanstalt  (compare  Abstr.,  1908,  ii, 
689),  L.  Blumer  (D.R.-P.  Anm.  49641),  Jaubert  (D.R.-P.  193559), 
and  by  Stolle  and  Kopke  (French  Pat.  384967),  determining  the 
yield  and  recovery  of  active  oxygen  employed  in  the  perborate 
obtained  by  the  several  methods. 

It  is  found  that  the  loss  of  “  active  ”  oxygen  is  smallest  in  the 
methods  of  Blumer  and  of  Stolle  and  Kopke.  This  loss  is  no  doubt 
to  be  attributed  to  the  unavoidable  production  of  heat  when  the 
sodium  peroxide  is  added  to  the  borate  solution  ;  attempts  to  obtain 
better  results  by  using  the  hydrate  of  sodium  peroxide,  however,  were 
not  successful.  W.  H.  G. 

Devitrification  of  Silica  Glass.  Sir  William  Crookes  {Proc. 
Roy.  Soc.,  1912,  A,  86,  406 — 408). — When  a  perfectly  clear  and 
transparent  silica  tube  was  heated  at  1300°  for  twenty  hours, 
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devitrification  occurred,  and  air  was  found  to  have  leaked  through 
the  walls  of  the  previously  exhausted  tube.  Further  observations 
showed  that  leakage  of  air  through  the  devitrified  silica  occurs  at  the 
ordinary  temperature.  Micro-photographs  of  the  surface  of  the 
devitrified  material  are  given,  which  exhibit  hexagonal  cell  structure. 
A.  similar  appearance  was  presented  by  a  silica  dish  after  being 
employed  for  the  evaporation  of  a  solution  of  radium  bromide. 

H.  M.  D. 

Melting  Point  of  Silicates.  Emil  Dittler  ( Zeitsch .  Mektrochsm., 
1912,  18,  281 — 282);  Robert  Marc  {ibid.,  282). — Polemical.  Dittler 
states  that  silicates  do  not  melt  sharply  within  1°,  but  show  a 
pronounced  melting-point  interval.  Marc  replies  that  the  melting 
points  of  silicates  given  by  Dittler  differ  considerably  from  those 
given  by  Day,  and  the  latter  investigator  has  shown  that  a  definite 
silicate  melts  within  a  range  of  one  or  a  very  few  degrees. 

G.  S. 

Development  of  Heat  by  a  Mass  Separated  from  Iron, 
Containing  Graphite,  Silicon,  and  Phosphorus.  Theo  Grzeschik 
( Chem .  Zeit.,  1912,  36,  505). — A  piece  of  cast  iron  was  attacked  for 
fifty  hours  with  dilute  hydrochloric  acid  (1  : 3).  After  washing  and 
drying,  the  outer  spongy  layer  was  scraped  off,  and  when  7 — 10  grams 
of  the  mass  was  packed  round  the  bulb  of  a  thermometer,  a  rise  of 
temperature  of  100 — 120°  was  observed.  Fresh  particles  scraped  off 
and  added  to  the  hot  mass  burnt  with  incandescence.  If  left  attached 
to  the  iron,  the  mass  lost  its  power  of  heating  when  kept  in  air,  but 
preserved  it  if  kept  under  water.  The  mass  was  much  richer  in 
impurities  than  the  original  iron  : 


Total  C.  Graphite.  Si.  Mn.  P.  S. 

Original  iron  .  3  51  —  2*39  0*63  078  0*08 

Mass  dried  at  110°  ...  14*15  12*24  8*98  0*88  2*71  0*116 

The  product  after  incandescence  is  magnetic,  and  is  a  mixture  of 
oxides.  C.  H.  D. 


The  Proportion  of  Potassium  Chloride  Contained  in 
Potassium  Chlorate  and  its  Estimation  by  the  Nephelometer ; 
Atomic  Weight  of  Silver.  Philippe  A.  Guye  (J.  Chirn.  Phys., 
1912,  10,  145 — 153.  Compare  Stahler  and  Meyer,  Abstr.,  1911,  ii, 
881). — Guye  and  Gazarian  have  stated  that  potassium  chlorate  purified 
according  to  Stas’  method  by  recrystallisation  still  contains  0*027%  of 
potassium  chloride.  Stahler  and  Meyer  in  their  recent  work  on  the 
ratio  KClOg :  KC1  claim  to  have  reduced  the  potassium  chloride  to 
0*000053%  by  centrifugalising  the  crystals  of  chlorate. 

The  optical  method  of  estimating  chloride  used  by  Stahler  and 
Meyer,  depending  on  the  opalescence  produced  with  silver  nitrate,  is 
open  to  criticism  on  the  ground  that  the  particles  of  silver  chloride 
may  be  of  an  unusual  size  and  possess  an  abnormal  solubility  when 
precipitated  in  presence  of  excess  of  potassium  chlorate.  The  method 
used  by  Guye  and  Gazarian,  namely,  titration  with  silver  nitrate,  using 
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chromate  as  an  indicator,  is  not  sufficiently  delicate  for  the  estimation 
of  minute  quantities,  but  the  method  devised  by  Dutoitand  von  Weise 
(Abstr.,  1911,  ii,  1130),  making  use  of  the  contact  potential  of  the 
solution  instead  of  potassium  chromate  as  an  indicator,  should  give 
trustworthy  results. 

The  author  finds  by  this  method  that  recrystallised  potassium 
chlorate  contains  roughly  0*001%  of  chloride,  and  he  holds  that,  in 
view  of  the  care  taken  by  Stahler  and  Meyer  in  purifying  their 
chlorate,  the  proportion  of  chloride  in  it  did  not  exceed  the  amount 
stated  by  them. 

The  ratio  KC1 :  KC103  =  0‘60834  found  by  Stahler  and  Meyer  is 
less  than  the  earlier  results  of  Stas,  Marignac,  Gerhardt,  Pelouze  and 
others,  approximating  most  closely  to  the  0*60839  found  by  Marignac. 

When  combined  with  the  ratio  KC1 :  Ag  =  0*691073  found  by 
Richards  and  Stahler  it  gives  as  the  atomic  weight  of  silver  Ag  = 
107*88,  a  value  in  accord  with  other  recent  estimates. 

The  work  of  Stahler  and  Meyer  is  of  importance  as  bringing  the 
earlier  methods  of  estimating  the  atomic  weight  of  silver  into  agree¬ 
ment  with  modern  work.  R.  J.  C. 

The  Electric  Pressure  Furnace.  IV.  Alkali  Peroxides  from 
Alkali  Hydroxides  and  Oxygen.  Franz  Fischer  and  Hans 
Ploetze  (. Zeitsch .  anorg.  Chem.,  1912,  75,  30 — 40). — Potassium 
hydroxide,  heated  to  375°  in  oxygen  in  a  pressure  furnace  (this  vol., 
ii,  530),  yields  a  coloured  product  which  evolves  oxygen  on  contact 
with  water.  The  product  obtained  by  heating  dry  potassium  hydroxide 
in  a  silver  boat  under  100  atmospheres  pressure  is  transferred  to  a 
special  form  of  closed  apparatus  in  which  the  volume  of  oxygen 
evolved  on  decomposition  with  cold  water  is  measured.  The  potassium 
is  then  estimated  in  the  solution  by  titration  with  acid.  The  maximum 
yield  of  potassium  peroxide  obtained  is  70%.  The  yield  under  96 
atmospheres  pressure  in  air  is  equal  to  that  under  20  atmospheres 
pressure  in  oxygen,  the  partial  pressure  of  the  oxygen  being  about  the 
same  in  both  cases.  Nitrogen  compounds  are  not  formed  when  air  is 
used. 

Rubidium  and  caesium  hydroxides  give  a  still  larger  yield  of 
peroxide,  amounting  to  95%  in  the  case  of  caesium  at  350°.  The 
products  are  dark  green  in  colour.  Lithium  and  sodium  hydroxides 
give  entirely  negative  results.  C.  H.  D 

Some  Compounds  of  Nitrates  and  Sulphates.  Frans  A.  H. 
Schreinemakers  and  A.  Massink  ( Proc .  K.  Akad.  Wetensch.  Amsterdam, 
1912,  14,  1042 — 1044.  Compare  Schreinemakers  and  Hoenen, 
Abstr.,  1909,  ii,  236). — The  formation  of  double  salts  between  the 
nitrates  and  sulphates  of  lithium,  sodium,  and  potassium  have  been 
investigated. 

The  solid  phase  in  contact  with  the  saturated  aqueous  solution  of 
lithium  nitrate  and  lithium  sulphate  at  35°  contains  LiN03,  Li2S04, 
LiN03,JH20,  Li2S04,H20,  and  the  double  salts  LiN03,9Li2S04,27H20 
and  LiN03, 1 1  Li2S04, 1 7H20. 

In  the  system  NaN03-Na2S04-H20  at  20°,  besides  NaN03  and 
vol.  oil.  ii.  37 
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Na2SO4)10H2O,  the  double  salt  NaN03,Na2S04,H20  occurs  as  a  solid 
phase,  whilst  at  35°,  in  addition  to  the  two  anhydrous  salts  NaN03  and 
Na2S04,  the  double  salts  3NaN03,2Na2S04  and  3NaN03,4Na2S04  are 
found. 

As  solid  phase  of  the  system  KN03-K2S04-H20  at  35°,  only  the 
anhydrous  components  KN03  and  K2S04  have  been  found. 

In  the  system  NH4N03-(NH4).2S04~H20,  besides  the  two  anhydrous 
salts,  NH4N03  and  (NH4)2S04,  there  occur  also  at  0°,  30°,  and  70°  the 
two  anhydrous  double  salts,  2(NH4)N03,(NH4)2S04  and 

3(NH4)N08,(NH4)2S04.  H.  W. 

Double  Salts  of  Rubidium  and  Caesium  Chlorides  with 
Ferrous  Chloride.  Ernst  Wilkk-Dorfurt  and  Gerhard  Heyne 
( Ber .,  1912,  45,  1012 — 1015). — The  following  double  salts  have  been 
obtained:  2RbCI,FeCl2,2H20 :  clear,  monoclinic  crystals,  efflorescing 
in  the  air,  owing  to  oxidation  \  D23  2*850.  2CsCl,FeCl2,2H20  :  colour¬ 
less,  monoclinic,  efflorescent  crystals ;  D20  3*275.  RbCl,  FeCl2,2H20 
and  CsCl,FeCl2,2H20  both  form  pale  green,  efflorescent  crystals  ;  the 
former  has  D20  2*711,  and  the  later  D17  2*907.  T.  S.  P. 

Portland  Cement  Clinker.  The  Hypothetical  Compound 
8Ca0,Al203,2Si02.  George  A.  Rankin  and  Fred  E.  Wright  ( Zeitsch . 
anorg.  Chem.,  1912,  75,  63 — 67). — The  compound  3Ca0,Si02,  although 
not  observed  by  Day  and  Shepherd  (Abstr.,  1906,  ii,  770),  was  detected 
by  Shepherd  and  Rankin  (Abstr.,  1911,  ii,  725)  in  the  binary  system 
as  well  as  in  the  ternary  system  lime-silica-alumina.  Janecke  (this 
vol.,  ii,  159)  has  described  a  ternary  compound,  8Ca0,Al203,2Si02.  It 
is  now  shown  that  the  supposed  compound  is  really  a  mixture,  con¬ 
taining  at  the  ordinary  temperature  3Ca0,Si02,  2Ca0,Si02>  and 

3Ca0,Al203.  The  same  compounds  are  recognised  in  mixtures  of 
this  composition  quenched  in  mercury  from  1391°,  whilst  quenching 
from  1432°  gives  glass  and  the  di-  and  tri-calcium  silicates,  and 
quenching  from  1475°  gives  only  glass  and  the  trisilicate.  Janecke’s 
error  is  explained  by  the  liability  of  these  mixtures  to  undercooling, 
and  by  the  nearly  identical  refractive  indices  of  the  three  compounds 
present.  C.  H.  D. 

The  Electric  Pressure  Furnace.  II.  Strontium  Peroxide 
from  Strontium  Oxide  and  Oxygen.  Franz  Fischer  and  Hans 
Ploetze  (Zeitsch.  anorg.  Chem.,  1912,  ^75,  10 — 14). — When  strontium 
oxide  is  heated  in  oxygen  at  100  atmospheres  pressure  in  the  pressure 
furnace  (this  vol.,  ii,  530),  strontium  peroxide  is  formed,  the  maximum 
yield  being  at  410°,  when  the  product  contains  16%  Sr02.  It  has 
not  been  found  possible  to  obtain  a  product  which  gives  a  peroxide 
reaction  with  titanic  acid  by  heating  lime  in  oxygen  at  different 
temperatures  under  100  atmospheres  pressure,  even  when  the  lime  is 
previously  heated  with  other  substances  as  catalytic  agents. 

C.  H.  D. 

Reduction  of  Zinc  Oxide  by  Hydrogen.  Camille  Gillet 
(Bull.  Soc.  Chim.  Belg.,  1912,  26,  106 — 107). — In  a  previous  paper 
(Abstr.,  1910,  ii,  381)  the  author  stated  that  the  action  : 

Zn  +  H20  ^  ZnO  +  H2 
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is  reversible.  Doubt  having  been  cast  on  this  statement,  experimental 
evidence  has  been  obtained  showing  that  zinc  oxide  is  completely 
reduced  on  heating  it  in  a  stream  of  dry  hydrogen.  W.  G. 

The  Structure  of  Ternary  Alloys.  Gilbert  H.  Gulliver 
( Proc .  Roy.  Soc.  Edin.,  1912,  32,  36 — 39). — An  examination  of  micro¬ 
sections  of  alloys  of  lead,  tin,  and  bismuth,  containing  primary  crystals 
of  bismuth,  shows  the  presence  of  skeletal  crystals  of  tin  in  the  fringe 
of  eutectic  surrounding  each  crystal  of  bismuth.  During  the  solidifica¬ 
tion  of  a  binary  eutectic  in  a  ternary  alloy,  the  temperature  is  not 
constant,  and  liquid  is  always  present.  The  particles  are  therefore  free 
to  migrate,  and  instead  of  forming  a  fine-grained  eutectic,  the  crystals 
grow  and  have  the  same  appearance  as  primary  crystals.  Similarly, 
in  an  alloy  of  66%  of  lead,  24%  of  antimony,  and  10%  of  copper, 
primary  forms  of  both  antimony  and  the  compound  Cu2Sb  are  observed. 

C.  H.  D. 

The  Electric  Pressure  Furnace.  III.  Preparation  of  Lead 
Peroxide  from  Lead  Oxide,  and  the  Dark  Brown  Compound, 
Pb508.  Franz  Fischer  and  Hans  Ploetze  ( Zeitsch .  anorg.  Chem., 
1 9i 2,  75,  15 — 29). — Lead  peroxide  has  not  been  obtained  by  directly 
heating  lead  oxide  in  air.  When  lead  oxide  is  heated  in  oxygen  in  a 
pressure  furnace  (this  vol.,  ii,  530)  oxidation  proceeds  until  a  maxi¬ 
mum  of  4'2%  of  active  oxygen,  estimated  by  heating  with  a  solution  of 
oxalic  acid  and  titrating  with  permanganate,  is  obtained.  This  corre¬ 
sponds  with  the  formula  Pb508.  The  product  is  dark  brown, 
resembling  lead  peroxide.  The  maximum  yield  is  obtained  at  100 
atmospheres  pressure  between  400°  and  450°,  and  the  same  product 
results  when  lead  carbonate  or  lead  peroxide  is  used  as  the  starting- 
point. 

The  new  oxide  may  be  regarded  as  lead  pyroplumbate,  Pb2(Pb308), 
red  lead  being  lead  orthoplumbate,  and  the  oxide  Pb203,  lead  meta- 
plumbate. 

A  mixture  of  lead  peroxide  and  dry  potassium  hydroxide,  when 
heated  in  oxygen  under  pressure  at  375°,  yields  a  product  which 
evolves  oxygen  on  treatment  with  water.  Other  catalytic  agents  do 
not  raise  the  percentage  of  active  oxygen  above  4'2.  C.  H.  D. 

The  Effect  of  Organic  and  Inorganic  “  Addition  Agents  ”  on 
the  Electro-deposition  of  Copper  from  Electrolytes  Containing 
Arsenic.  Ching  Yu  Wen  and  Edward  F.  Kern  {Trans.  Amer. 
Electrochem.  Soc.,  1911,  20,  121 — 176;  Summarised,  Chem.  News, 
1912,  105,  218 — 219). — The  anodes  used  contained  arsenic  and 
antimony,  and  were  prepared  from  copper-arsenic  and  copper-antimony 
alloys  which  had  been  specially  made  for  these  experiments.  The 
electrolyte  used  contained  15%  of  copper  sulphate  pentahydrate,  10%  of 
free  sulphuric  acid,  and  percentages  of  arsenic  (present  as  arsenic  acid) 
varying  from  1'5  to  8%.  The  current  density  used  in  all  the 
experiments  was  40  amperes  per  sq.  foot. 

With  electrolytes  containing  no  “  addition  agents,”  much  arsenic 
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and  antimony  were  deposited  with  the  copper,  even  when  the  electro¬ 
lytes  contained  1*5%  of  arsenic;  with  2 — 3%  of  arsenic,  dendrite 
“  trees  ”  were  formed.  At  temperatures  between  50°  and  60°,  and 
with  more  than  6%  of  arsenic,  the  arsenic  acid  appeared  to  act  as  an 
addition  agent,  preventing,  to  some  extent,  the  deposition  of  impurities 
(arsenic  and  antimony)  and  the  formation  of  trees ;  at  temperatures 
below  40°,  8%  of  arsenic  was  required  for  the  same  effect. 

Hydrochloric  acid,  copper  chloride,  aluminium  chloride,  sodium 
chloride,  sodium  sulphate,  sodium  nitrate,  sodium  chlorate,  sodium 
borate,  and  aluminium  sulphate,  when  present  in  small  amounts,  each 
cause  a  distinct  improvement  of  the  deposited  copper,  both  chemically 
and  physically.  The  best  and  most  effective  of  these  is  sodium 
chloride ;  hydrochloric  acid,  cupric  chloride  and  cuprous  chloride 
being  effective  to  a  slightly  less  degree. 

The  results  appear  to  show  that  the  salts  of  those  metals  which 
stand  far  higher  in  the  potential  series  than  copper  are  generally 
satisfactory  addition-agents.  An  excess  of  chloridion  in  the  electrolyte 
causes  the  deposit  to  become  brittle  and  less  pure  ;  the  amount  of 
chlorine  present  as  chloride  should  not  exceed  0’01%,  and  should  be 
present  preferably  as  sodium  chloride. 

Temperature  plays  an  important  part ;  at  higher  temperatures  the 
ductility  of  the  copper  is  increased,  and  the  potential  between  the 
electrodes  decreases.  Sodium  sulphate  is  the  more  effective  as  an 
addition  agent  the  higher  the  temperature. 

Gelatin,  glue,  and  tannin  are  satisfactory  organic  addition-agents. 
At  the  beginning  of  the  electrolysis  the  presence  of  either  gelatin 
or  glue  causes  the  formation  of  small,  fern-like  “  trees,”  but  after 
a  time  the  formation  of  these  trees  ceases,  and  the  deposits  become 
smooth  and  ductile.  Peptone  exerts  a  detrimental  influence  on  the 
deposits. 

The  deposits  of  copper  obtained  from  electrolytes  containing  both 
organic  and  inorganic  addition-agents  were  all  satisfactory,  particularly 
when  the  combinations  gelatin  and  sodium  chloride,  glue  and  sodium 
chloride,  or  glue  and  cuprous  or  cuprous  chloride  were  used  ;  the 
first-mentioned  combination  gives  the  best  results. 

The  authors  fioally  develop  a  theory  to  explain  the  beneficial 
effects  of  the  sodium  and  chloride  ions.  The  paper  is  illustrated  by 
photographs  of  all  the  copper  deposits,  and  full  analytical  details  are 
given.  T.  S.  P. 

The  Preparation  and  Properties  of  Basic  Copper  Nitrate 
and  the  Hydrates  of  Copper  Nitrate.  Alexander  C.  Cumming 
and  Alexander  Gemmell  ( Proc .  Roy.  Soc.  Edin .,  1912,  32,  4 — 11). 
— The  trihydrate  of  copper  nitrate  is  best  obtained  by  dissolving 
copper  oxide  in  concentrated  nitric  acid,  recrystallising  from  hot 
concentrated  nitric  acid,  and  drying  on  a  porous  tile  over  potassium 
hydroxide.  The  insoluble,  green  basic  nitrate  described  by  Graham 
has  not  been  obtained  by  the  use  of  concentrated  acid.  If  the  acid 
is  distilled  from  sulphuric  acid  in  a  current  of  carbon  dioxide,  it  reacts 
with  copper  oxide  at  70 — 75°  with  evolution  of  oxygen  and  nitrogen 
peroxide  according  to  the  equation :  CuO  +  6HN03  =  Cu(NOs  )2,3H20  + 
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4N02  +  02.  Liquid  or  solid  nitrogen  pentoxide  is  without  action  on 
copper  oxide. 

Copper  nitrate  hexahydrate  readily  loses  water  in  a  vacuum  over 
phosphoric  oxide,  leaving  the  trihydrate.  No  nitrogen  compound  is 
lost  at  this  stage.  After  some  weeks,  the  trihydrate  loses  nitrogen 
oxides,  and  the  residue  is  a  basic  nitrate,  but  the  reaction  is  incom¬ 
plete  even  after  seven  months.  The  compound  Cu(NOs)2,3Cu(OH)2 
is  prepared  by  heating  the  trihydrate  to  100°,  or  by  boiling  a  concen¬ 
trated  solution  of  copper  nitrate  with  copper  oxide.  This  appears  to 
be  the  only  basic  nitrate  of  copper. 

The  transition  temperature  between  copper  nitrate  hexahydrate 
and  trihydrate  is  found  by  the  dilatometric  method  to  be  24’66° 
(corr.),  and  by  the  thermometric  method  to  be  24‘65°  (corr.). 

C.  H.  D. 

Theory  of  the  Mercury  Ammonia  Compounds.  Edward  C. 
Franklin  ( Amer .  Chem.  J.,  1912,  47,  361 — 397). — In  earlier  papers 
(Abstr.,  1905,  ii,  582;  1907,  ii,  264  ;  this  vol.,  ii,  451)  it  has  been 
shown  that  the  mercury  ammonia  compounds  may  be  arranged  in 
three  classes  :  (1)  normal  mercuric  salts  with  ammonia  of  crystallisa¬ 
tion,  comprising  compounds  of  the  type  of  the  fusible  white  precipitate ; 
(2)  ammonobasic  mercuric  salts,  including  those  of  the  type  of  the 
infusible  white  precipitate  and  Nessler’s  precipitate,  and  (3)  mixed 
hydrobasic  ammonobasic  mercuric  salts,  represented  by  Millon’s  base. 
This  scheme  of  classification  is  now  discussed  in  detail. 

It  is  shown  that  all  other  suggestions  which  have  been  made  with 
reference  to  the  constitution  of  these  compounds  are  inadequate,  and 
arguments  are  adduced  to  establish  the  validity  of  the  author’s 
theory.  E.  G. 

Cerium- Aluminium  Alloys.  Rudolf  Vogel  ( Zeitsch .  anorg. 
Chem.,  1912,  75,  41 — 57). — Cerium  and  aluminium  may  be  melted 
together  at  1100°,  when  combination  occurs  and  the  temperature  rises 
to  1600 — 1700°.  Repeated  re-melting  is  necessary  in  order  to  obtain 
a  homogeneous  mixture.  The  development  of  heat  is  a  maximum  at 
the  composition  CeAl4.  Alloys  rich  in  aluminium  are  fused  in  carbon 
tubes,  and  the  remainder  in  porcelain  tubes,  which  are  very  little 
attacked  at  1100°.  Many  of  the  thermal  changes  in  the  system  are 
indistinct,  and  the  diagram  has  been  completed  from  microscopical 
observations. 

The  freezing-point  curve  has  two  maxima,  at  614°,  corresponding 
with  the  compound  Ce3Al,  and  at  1460°,  corresponding  with  CeAl2. 
There  are  also  breaks  at  595°,  780°,  and  1250°,  corresponding  with 
the  formation  of  the  compounds  Ce2Al,  CeAl,  and  CeAl4  respectively. 
The  last  compound  undergoes  a  transformation  at  1005°.  There  are 
three  eutectic  points,  and  solid  solutions  are  not  formed. 

The  alloys,  with  the  exception  of  those  containing  more  than 
75  atomic  %  Ge,  are  stable  towards  air  and  water.  The  compound 
GeAl2  is  hardly  attacked  by  concentrated  hydrochloric,  nitric,  or 
sulphuric  acid,  but  burns  vigorously  when  heated  in  a  Bunsen  flame. 
Only  the  alloys  richest  in  cerium  give  sparks  when  filed.  The 
maximum  hardness,  6,  is  given  by  the  compound  CeAl2. 
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The  compound  CeAl  forms  characteristic  lozenge- shaped  crystals, 
whilst  CeAl2  forms  skeletons,  and  CeAl4,  large  prisms.  Alloys 
containing  carbon  are  less  stable,  and  exhibit  an  altered  structure. 

C.  H.  D. 

Action  of  Mercury  and  its  Salts  on  Aluminium.  Paul 
Nicolardot  (Bull.  Soc.  chim.,  1912,  [iv],  11,  410 — 413). — Kohn- 
Abrest  (Abstr.,  1910,  ii,  506)  has  shown  that  aluminium  foil  is 
scarcely  affected  by  solutions  of  mercuric  chloride  of  less  than  0-01% 
strength,  but  that  the  action  increases  as  the  concentration  of  the 
solution  in  mercuric  chloride  is  increased.  The  author  finds  that 
moderately  pure  aluminium  (99-2%)  is  more  sensitive  than  this,  and 
that  hydrogen  is  produced  when  such  material  is  immersed  in  mercuric 
chloride  solution  of  0‘001°/£  strength,  and  that  if  the  foil  is  carefully 
cleaned,  action  is  perceptible  in  still  weaker  solutions.  Aluminium 
alloyed  with  3%  of  copper  is  not  attacked.  Aluminium  foil  painted 
with  a  solution  (0T%)  of  mercuric  chloride  develops  white  filaments 
on  its  surface,  whilst  an  aluminium-copper  alloy  remains  apparently 
unaffected,  although  the  surface,  examined  microscopically,  shows  slight 
change.  In  this  action  of  mercuric  chloride  on  aluminium,  the  latter 
is  converted  into  alumina,  whilst  any  alkali  or  alkaline  earth  metals 
present  as  impurities  pass  into  solution  and  may  be  estimated  in  the 
latt  r.  T.  A.  H. 

Passivity  of  Iron.  Fr.  Flade  and  Hans  Koch  (Zeitsch.  Elektro- 
chem.,  1911,  18,  335 — 338). — The  two  current  views  as  to  the  nature  of 
the  passivity  of  iron  are  :  (1)  the  oxygen  hypothesis,  according  to 
which  pure  iron  is  active  and  the  passivity  is  due  in  some  way  to  the 
presence  of  oxygen  ;  (2)  the  hydrogen  hypothesis,  according  to  which 
pure  iron  is  passive  and  the  activity  is  due  to  the  presence  of  hydrogen 
(compare  Grave,  Abstr.,  1911,  ii,  896).  A  decision  between  these 
alternatives  seems  possible :  (a)  by  strongly  heating  an  active 

specimen  of  iron  in  a  vacuum,  which  must  remove  all  the  hydrogen ; 
(b)  by  heating  a  passive  electrode  in  a  reducing  gas,  which  will  remove 
oxygen,  but  not  affect  hydrogen.  Experiments  by  the  first  method 
showed  that  the  electrode  remained  active  in  spite  of  the  removal  of 
the  hydrogen,  which  supports  the  oxygen  hypothesis.  The  second 
criterion  did  not  lead  to  so  conclusive  results,  since  a  passive  electrode 
remained  passive  and  an  active  electrode  became  passive  on  heating  in 
carbon  monoxide.  The  last  result  can  be  interpreted  in  terms  of  the 
oxygen  hypothesis  on  the  assumptions  that  in  the  heated  gas  there  is 
au  equilibrium  between  carbon,  oxygen,  and  carbon  monoxide  and 
dioxide,  and  that  even  in  such  small  concentration  oxygen  exerts  a 
polarising  action.  G.  S. 

Corrosion  of  Steel  in  Water.  G.  J.  Burrows  and  Charles  E. 
Fawsitt  (J.  Roy.  Soc.  New  South  Wales ,  1912,  45,  67 — 75). — The 
authors  believe  that  the  first  stage  in  the  process  of  rusting  is  the 
solution,  to  a  limited  extent,  of  iron  in  water,  with  the  formation  of 
ferrous  ions.  The  hydrogen  so  produced,  in  the  absence  of  free 
oxygen,  polarises  the  iron  surface  ;  the  function  of  oxygen  is  then  the 
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removal  of  the  layer  of  polarising  hydrogen.  If  this  is  so,  contact 
with  a  more  electronegative  metal,  like  platinum,  should  increase  the 
velocity  of  rusting.  Experiments  made  to  test  this,  using  uniform 
steel  strips  fully  immersed  in  unstirred  distilled  water,  showed  that 
such  strips  when  connected  with  platinum  rusted  more  rapidly  than 
in  ordinary  circumstances.  The  steel  used  had  the  composition  : 
C,  0-35%;  Mn,  0*61%;  P,  0-06%  ;  Si,  0*01%  and  S,  0-01%. 

Experiments  to  test  the  influence  of  the  composition  of  steel  on  the 
velocity  of  rusting  in  water  containing  2 '64  grams  of  sodium 
hydrogen  carbonate,  0113  gram  of  magnesium  sulphate,  and  0166 
gram  of  sodium  chloride  per  litre  gave  irregular  results,  from  which 
few  exact  conclusions  could  be  drawn.  It  was  noticeable,  however, 
that  the  initial  rate  of  corrosion  is  very  different  from  the  rate  which 
sets  in  after  a  few  weeks,  and  that  a  steel  containing  0-9 — 1%  of 
carbon  rusts  to  a  lesser  extent  than  steels  containing  a  smaller 
percentage  of  carbon. 

Magnetisation  has  no  noticeable  effect  on  the  corrosion  of  a  steel  of 
the  composition  given  in  the  first  paragraph. 

Experiments  with  Woodlands  Bore  water,  containing  003%  of  total 
solids,  chiefly  sodium  hydrogen  carbonate,  and  Coonamble  No.  2  Bore 
water,  containing  0-04%  total  solids,  chiefly  calcium  and  sodium 
hydrogen  carbonates,  showed  (1)  that  they  were  not  noticeably  more 
corrosive  than  distilled  water  ;  (2)  that  moderate  stirring  has  an 
accelerative  effect  on  the  rusting  process,  and  (3)  that  the  initial  rate 
of  corrosion  does  not  stand  in  any  simple  relation  to  the  rate  which 
sets  in  after  some  time  has  elapsed.  Distilled  water  gave  a  uniform 
corrosion,  whereas  the  bore  water  corroded  the  steel  in  patches. 

In  discussing  the  work  of  Heyn  and  Bauer  on  corrosion,  the  authors 
state  that  the  accelerative  effect  of  salts  on  corrosion  is  explained  by 
the  greater  conducting  power  of  the  solution,  and  that  the  decrease  in 
the  velocity  of  rusting  with  higher  concentrations  is  probably  due  to 
the  decreased  solubility  of  oxygen  in  the  solution. 

The  water  from  Coonamble  No.  2  bore  processes  a  radioactivity 
corresponding,  on  Boltwood’s  scale,  with  an  initial  activity  of 
90  x  10~4  grams  of  uranium  per  litre  of  water.  The  activity  is  due  to 
radium  emanation.  The  addition  of  radioactive  salts  to  water  did 
not  affect  the  rate  of  corrosion  of  steel.  T.  S.  P. 


The  Influence  of  Carbon  and  Other  Elements  on  the 
Corrosion  of  Steel.  John  O.  Arnold,  William  E.  S.  Turner, 
W.  Palmer  Wynne,  A.  Me  William,  C.  Chappell,  and  F.  Hodson 
{Brit.  Assoc.  Report ,  1911,  83 — 91). — Experiments  with  pure  carbon 
steels  show  that  the  corrosion  by  sea-water  of  rolled  or  annealed  speci¬ 
mens  increases  with  the  carbon-content  up  to  0‘89%,  diminishing  with 
the  appearance  of  free  cementite.  In  hardened  and  tempered  specimens 
the  corrosion  increases  continuously,  without  showing  any  maximum. 
The  minimum  corrosion  is  shown  by  steels  containing  laminated 
pearlite.  The  rate  of  attack  by  1%  acid  solutions  is  a  maximum  at 
022%  C  and  a  minimum  at  0-30 — 0-40%  for  annealed  specimens,  whilst 
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hardened  specimens  show  a  rapid  increase  in  the  higher  percentages  of 
carbon.  The  curves  of  solution  pressure  in  acids  show  two  maxima. 

C.  H.  D. 

Chromyl  Chloride  I.  Enrique  Moles  and  L.  G6mez  (Anal.  Fis. 
Quim.,  1912,  10,  43 — 64). — Purechromyl  chloride  was  prepared  by  the 
action  of  fuming  sulphuric  acid  on  a  mixture  of  potassium  dichromate 
and  sodium  chloride,  and  repeated  fractionation  after  agitation  with 
mercury.  The  boiling  point  at  760  mm.  is  116 *63°,  and  those  observed 
at  various  pressures  agree  well  with  the  figures  calculated  by  means  of 
Cauchy’s  formula.  The  compound  has  m.  p.  -96-5  +  0-5°,  and  D 4'47 
2-0528—2-0515,  D°  1-9591—1-9582,  and  Df  1-9124—1-9113.  The 
vapour  is  not  dissociated  at  181°.  The  molecular  magnitude  is  normal 
in  phosphoryl  chloride,  and  in  glacial  acetic  acid  there  is  association, 
whilst  dilute  solutions  in  nitrobenzene  and  ethylene  dibromide  show 
dissociation  passing  on  increasing  concentration  of  the  solute  into 
association.  G.  D.  L. 

Crystallographic  Constants  and  Isomorphous  Relations  of 
the  Double  Chromates  of  the  Alkalis  and  Magnesium.  Alfred 
E.  H.  Tutton  and  Mary  W.  Porter  (Min.  Mag.,  1912,  16,  169 — 196). 
— Detailed  morphological  and  optical  determinations  were  made  for 
ammonium  magnesium  chromate  (Df  1-832.  a  :b:c  =  07517  :  1  :  0-4924 ; 
/3=106°7'),  rubidium  magnesium  chromate  (Df  2  466.  a:b:c  — 
0-7526:1:0-4953;  /3=104°49'),  and  caesium  magnesium  chromate, 
(Df  2-747.  a:b  :c  =  0-7431  : 1  :  0-4888  ;  0  =  106°4').  These  three  salts 
belong  to  the  isomorphous  series,  R'2M"[(S,Se,Cr)04]2,6H20.  The 
caesium  salt  is  more  stable  than  the  rubidium  salt,  whilst  the  corre¬ 
sponding  potassium  salt  could  not  be  prepared.  The  ammonium  salt 
stands  outside  the  eutropic  set,  including  the  two  former.  The 
chromates,  although  isomorphous  with  the  corresponding  sulphates  and 
selenates,  do  not  fall  into  the  same  eutropic  set,  since  the  series  shows 
no  progression  in  characters  with  the  atomic  weights.  L.  J.  S 

Isomorphism  of  Complex  Molybdates  of  the  Rare  Earths. 
Edoardo  Billows  (Zeitsch.  Kryst.  Min.,  1912,  50,  500 — 503;  from 
Riv.  Min.  Crist.  Ital.,  1909,  38,  82 — 90). — The  salts  examined  were 
prepared  by  G.  A.  Barbieri  (Abstr.,  1908,  ii,  595),  and  have  the 
general  formula  (NH4)6R,2Mo1402g,24H20,  where  R  =  Ce,  La,  (Ce,  La), 
Nd,  Pr,  and  Sa.  They  are  all  triclinic  and  perfectly  isomorphous. 

L.  J.  S. 

The  Melting  Point  of  Tungsten  and  Molybdenum.  Marcello 
von  Pirani  and  Alfred  R.  Meyer  (Ber.  Deut.  physikal.  Ges.,  1912,  14, 
426 — 428.  Compare  Abstr.,  1911,  ii,  899). — The  melting  point  of 
tungsten  has  been  determined  in  four  different  ways  involving  optical 
and  electrical  measurements,  the  mean  value  obtained  being 
3100°  ±60°.  The  melting  point  of  molybdenum,  determined  by 
optical  measurements,  was  found  to  be  2450°  ±30°.  H.  M.  D. 
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New  Titanium  Compounds.  Titanium  Nitrides.  Otto  Ruff 
and  Oskar  Treidel  ( Ber .,  1912,  45,  1364 — 1373.  Compare  Abstr., 
1908,  ii,  700;  1909,  ii,  406). —  When  the  compound  of  titanium  tetra- 
bromide  with  ammonia,  TiBr4,8NH3,  is  washed  with  liquid  ammonia 
(compare  Abstr.,  1908,  ii,  700),  an  orange-coloured,  insoluble  bromide 
is  obtained  having  a  composition  varying  between 

2Ti(NH2)4,TiBr4,8NH3  and  3Ti(NH)2,TiBr4,8NH3, 
according  to  the  duration  of  the  washing.  The  attempt  to  remove  the 
bromine  from  this  substance  by  treatment  with  a  solution  of  the 
equivalent  amount  of  potassium  amide  in  liquid  ammonia  led  to  the 
formation  of  a  mixture  containing  about  20%  of  the  original  bromide, 
10%  of  potassium  hydrogen  titanium  di-imide ,  Ti(NH)NK,  and  70%  of 
a  titanic  nitride ,  Ti3N4,  which  must  be  distinguished  from  titanous 
nitride,  TiN.  In  contradistinction  to  titanous  nitride,  the  titanic 
compound  is  decomposed  by  water,  hydrated  titanium  dioxide  and 
ammonia  being  formed.  It  has  a  brown  colour,  and  decomposes  on 
heating  into  titanous  nitride  and  nitrogen.  It  was  not  obtained  pure. 

When  the  potassium  amide  is  used  in  excess,  potassium  hydrogen 
titanium  di-imide  is  obtained  in  a  fairly  pure  condition  as  a  brownish- 
red  salt.  On  exposure  to  the  air,  it  immediately  takes  fire,  with  the 
formation  of  potassium  titanate  and  potassium  oxide.  Titanium  di- 
imide  possesses  amphoteric  properties,  since  the  reaction  products  of 
potassium  hydrogen  titanium  di-imide  with  potassium  iodide  or 
ammonium  sulphide  are  apparently  the  hydrogen  iodide  and  hydrogen 
sulphide  salts  respectively  of  titanium  di-imide.  T.  S.  P. 

The  Volatilisation  of  Vanadic  Acid  by  means  of  Hydro¬ 
fluoric  Acid.  Wilhelm  Manchot  {Ber.,  1912,  45,  1154). — A  claim 
for  priority  over  Prandtl  and  Manz  (Abstr.,  1911,  ii,  990),  based 
on  the  author’s  work  with  H.  Fischer  (Abstr.,  1908,  ii,  46). 

T.  S.  P. 

The  Action  of  Calcium  Fluoride  on  Vanadium  Pentoxide. 
Wilhelm  Prandtl  and  Hermann  Manz  {Ber.,  1912,  45,  1343 — 1344). 
— A  reply  to  Manchot  (preceding  abstract),  in  which  the  authors 
maintain  that  their  observation  is  new,  and  that  volatile  vanadium  oxy- 
fluorides  are  formed  when  a  dry  mixture  of  calcium  fluoride  and 
vanadium  pentoxide  is  heated.  The  observations  made  by  Manchot  and 
Fischer  (Abstr.,  1908,  ii,  46)  were  not  new,  having  been  made  as  far 
back  as  1876  by  Guyard.  T.  S.  P. 

Solubility  of  Sodium  Metavanadate.  D.  J.  McAdam,  jun., 
and  C.  A.  Pierle  {J.  Amer.  Chem.  Soc.,  1912,  34,  604 — 609). — 
During  a  study  of  the  atomic  weight  of  vanadium  (McAdam,  Abstr., 
1911,  ii,  117),  it  was  observed  that  on  recrystallisiDg  sodium  meta¬ 
vanadate  the  crystals  obtained  seemed  to  vary  considerably  in  solubility 
and  appearance.  A  study  has  therefore  been  made  of  the  solubility 
of  the  salt. 

A  method  is  described  for  the  preparation  of  pure  sodium  meta¬ 
vanadate.  The  solubility  experiments  have  shown  the  existence  of 
the  anhydrous  salt,  NaVOs,  and  the  dihydrate,  NaV03,2H20.  The 
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anhydrous  salt  is  soluble  to  the  extent  of  21*10%  at  25°,  26*23%  at 
40°,  32*97%  at  60°,  and  38*83%  at  70°.  The  solubilities  of  the 
dihydrate,  expressed  in  terms  of  the  anhydrous  salt,  are  about 
15*23%  at  25°,  29*93%  at  40°,  and  68*36%  at  60°.  On  attempting  to 
determine  the  solubility  of  the  latter  salt  at  75°,  a  value  was  obtained 
which  showed  that  the  solid  phase  had  changed  into  the  less  soluble 
modification.  E.  G. 

Oxysulphides  of  Antimony.  E.  Quercigh  (. Atti  R.  Accad. 
Lincei,  1912,  [v],  21,  i,  415 — 419). — The  author  has  applied  the 
method  of  thermal  analysis  to  the  study  of  the  system  Sb203  -  Sb2S3. 
The  two  substances  are  miscible  in  the  fused  state  in  all  proportions. 
They  form  a  compound,  Sb4OS5  (that  is,  5Sb2S3,Sb203),  which  does  not 
melt  unchanged,  but  decomposes  at  522°  into  crystals  of  Sb2S3  and  a 
liquid  phase.  Mixed  crystals  of  Sb2Os  and  Sb4OS5  exist  between 
certain  concentrations  (0 — 18%  Sb2S3  and  16*66 — 23%  Sb203).  The 
eutectic  of  Sb203  and  Sb4OS5  has  the  concentration  of  kermesite 
(about  33*33%  of  Sb203 ;  489°),  and  this  mineral  cannot  be  obtained, 
therefore,  from  fused  mixtures  of  its  components.  Of  Schumann’s  two 
oxysulphides  (compare  Annalen,  1877,  187,  312),  only  Sb4OS5  is 
really  formed  in  the  crystallisation  of  the  fused  mixture,  whilst  the 
formation  of  solid  solutions  in  the  system  is  very  limited  (compare 
Rose,  Ann.  Rhys.  Chem.,  1853,  [i],  89,  316).  R.  V.  S. 

Carnot's  Reagent  and  the  Preparation  of  Sodium  Bismuth 
Thiosulphate.  Jean  A.  Sanchez  ( Bull .  Soc.  chim.,  1912,  [iv],  11, 
440 — 443). — Carnot’s  reagent,  employed  in  the  estimation  of  potassium, 
is  a  slightly  acid  solution  of  sodium-bismuth  thiosulphate  in  alcohol. 
The  double  salt  has  been  prepared  crystalline  by  the  following  method  : 
Bismuth  oxynitrate,  1  gram,  is  dissolved  in  acetic  acid,  10  c.c.,  the 
solution  boiled  during  one  minute,  cooled,  and  10  c.c.  of  a  20%  solution 
of  sodium  thiosulphate  added  drop  by  drop.  To  this  liquid  forty  drops 
of  aniline  are  added,  and  then  twenty  to  twenty-five  times  its  volume 
of  alcohol  of  95°.  On  shaking,  a  crystalline  precipitate  of  sodium 
bismuth  thiosulphate  separates,  which  is  purified  by  washing  with 
alcohol.  T.  A.  H. 

Gold  Silver  Alloys.  U.  Raydt  ( Zeitsch .  anorg.  Chem .,  1912,  75, 
58 — 62). — A  determination  of  the  liquidus  and  solidus  curves  of  the 
system  gold-silver  confirms  the  results  of  Janeeke  (Abstr.,  1911,  ii, 
1089).  The  crystallisation  interval  is  small,  and  the  crystals  are 
nearly  homogeneous,  but  cores,  when  present,  are  not  removed  by  short 
periods  of  annealing.  C.  H.  D. 

Device  for  the  Complete  Precipitation  of  Gold.  Eduard 
Priwoznik  ( Oesterr .  Zeitsch.  Berg.  Huttenw.,  1911,  59,  639 — 641). — 
Gold  can  be  precipitated  with  reducing  agents,  such  as  glycerol,  by  the 
following  procedure  :  300  c.c.  of  glycerol  (D  1*27)  are  mixed  with  an 
equal  quantity  of  water  and  400  c.c.  of  a  moderately  concentrated 
solution  of  sodium  carbonate  added,  the  mixture  is  raised  to  its  boiling 
point  and  slowly  treated  with  a  cold  solution  of  gold  chloride,  and,  if 
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necessary,  rendered  alkaline  with  a  further  quantity  of  sodium 
carbonate.  The  mixture  turns  black,  but  the  colour  slowly  disappears, 
whilst  the  gold  separates  as  a  dark  brown,  spongy  mass,  which,  after 
prolonged  boiling  and  frequent  washing  (by  decantation),  assumes  a 
paler  colour,  and  finally  by  gentle  heating  after  separation  from  the 
liquid  has  the  yellow  colour  of  ordinary  gold.  F.  M.  G.  M. 

Volatility  of  Metals  of  the  Platinum  Group.  Sir  William 
Crookes  ( Proc .  Roy.  Soc.,  1912,  A,  86,  461—477). — The  volatility  of 
the  metals  at  1300°  has  been  investigated  by  heating  the  metals  in 
a  small  electric  furnace  and  determining  the  losses  of  weight  after 
successive  two-hour  periods  of  heating. 

At  this  temperature,  platinum  was  found  to  lose  weight  at  a  constant 
rate,  the  loss  after  thirty  hours  amounting  to  0*245%.  The  character 
of  the  metal  surface  was  not  appreciably  altered  as  a  result  of  the  loss 
in  weight. 

Palladium  lost  weight  to  the  extent  of  0*745%  after  heating  for 
thirty  hours.  The  loss  of  weight  was  more  rapid  in  the  earlier  stages, 
and  the  blistered  appearance  of  the  metal  indicated  that  this  was 
probably  due  to  the  liberation  of  occluded  gas.  The  surface  of  the 
metal  changed  gradually,  and  had  a  crystalline  moire  appearance  at  the 
end  of  thirty  hours.  The  metallic  nature  of  the  surface  was,  however, 
unimpaired,  and  no  oxidation  could  be  detected. 

Iridium  volatilises  very  quickly,  and  a  loss  of  weight  of  7*297%  was 
found  after  twenty-two  hours’  heating.  The  surface  gradually  became 
crystalline,  and  showed  a  beautiful  moire  effect  at  the  conclusion  of 
the  experiment.  Observations  made  at  temperatures  between  1000° 
and  1400°  showed  that  the  rate  of  loss  of  weight  is  approximately 
proportional  to  the  temperature. 

Rhodium  was  found  to  have  lost  0*131%  after  heating  for  thirty 
hours.  The  rate  of  loss  of  weight  was  constant,  and  the  surface 
appeared  to  be  unchanged,  showing  no  evidence  of  crystalline 
structure. 

Ruthenium  lost  25%  of  its  weight  after  eight  hours’  heating  at 
1300°.  The  polished  metal  became  dull  black  in  appearance,  and  was 
covered  with  a  coating  of  oxide. 

Similar  experiments  at  900°  showed  that  platinum  and  rhodium  are 
non-volatile  at  this  temperature.  Palladium  decreased  in  weight  to 
the  extent  of  0*1827%  after  thirty  hours,  and  iridium  lost  0*092% 
after  twenty-two  hours. 

In  the  case  of  platinum  the  metal  appears  to  be  volatile  per  se  at 
1300°,  whereas  the  loss  in  weight  of  iridium  is  probably  due  to  the 
formation  of  a  volatile  oxide.  The  gradual  wearing  out  of  the 
platinum  heating  coils  of  resistance  furnaces  is  attributed  to  the 
volatility  of  the  platinum,  and  examination  of  the  metallic  dust  which 
collects  on  the  porcelain  tubes  has  shown  that  this  consists  of  minute 
hexagonal  plates  of  metallic  platinum  which  have  been  formed  by 
sublimation  of  the  heated  metal.  H.  M.  P, 
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Natural  Gas  'in  the  Neighbourhood  of  Pisa.  Torquato 
Gigli  ( Ghem .  Zeit .,  1912,  36,  511). — Natural  gas,  which  is  used  for 
lighting  and  heating,  is  obtained  at  two  places  situated  a  few  kilo¬ 
metres  from  Pisa ;  the  pressure  of  the  gas  is  about  2  atmospheres, 
the  depth  of  the  borings  being  18  and  24  metres  respectively.  An 
analysis  of  the  gas  from  one  boring  showed  that  it  consisted  of 
methane,  80*7%;  ethane,  6-0% ;  nitrogen,  6'7%;  carbon  dioxide,  3-8%, 
together  with  small  quantities  of  heavier  hydrocarbons,  oxygen,  and 
carbon  monoxide.  W.  P.  S. 

Rare  Barths  in  Spain.  Spectra  of  the  Cathode  Phos¬ 
phorescence  of  the  Fluorites  of  Aulestia  and  Manaria 
(Biscay).  Angel  del  Campo  Cerdan  (Anal.  Fis.  Quim.,  1912,  10, 
93 — 104). — The  fluorites  of  these  localities  are  identical,  and  are 
shown  to  contain  terbium,  dysprosium,  and  samarium.  G.  D.  L. 

Analysis  of  Aragonite  from  Molina  de  Aragon.  Ramon 
Llord  y  Gamboa  ( Zeitsch .  Kryst.  Min.,  1912,  50,  473;  from  Bol.  R. 
Soc.  Espan.  Hist.  Nat.,  1909,  9,  110). — Rose-red  crystals  from  the 
original  locality  for  this  mineral  contain :  CaU03,  97-36% ;  SrCOa, 
1-61%  ;  ferruginous  clay,  0-000480%.  Magnesia  is  absent. 

L.  J.  S. 

Mineral  Occurrences  in  Fossils  of  the  Tyrolese  Limestones. 
August  Haas  (Jahrb.  Min.,  1912,  i,  1 — 20). — A  description  is  given 
of  various  crystallised  minerals  (quartz,  fluorite,  calcite,  dolomite, 
brown-spar,  anhydrite,  celestite,  and  an  aluminium  silicate)  occurring 
in  cavities  and  often  in  the  interior  of  fossils,  in  the  Muschelkalk,  and 
the  Wetterstein  limestone  to  the  north  of  Innsbruck.  Small  rhombo- 
hedra  of  dolomite  gave  analysis  I,  corresponding,  not  with  normal 
dolomite,  but  with  7CaC03,4MgC03.  Analysis  II  of  brown-spar  gives 
the  molecular  ratios  4CaC03,4MgC03,FeC03. 

CaC03.  MgC03.  FeOOs.  Total. 

I.  66*41  33-075  —  99  485 

II.  49  00  36-58  13  91  99‘49 

The  celestite  contains  SrS04,  96-35  ;  BaS04,  3 ’20%. 

The  aluminium  silicate  (anal.  Ill)  is  soft  and  earthy,  and  dull 
green  to  brownish  in  colour.  Under  the  microscope  it  shows  irregular 
particles  with  feeble  aggregate  polarisation.  In  composition, 

it  approximates  to  pyrophyllite  and  especially  to  giimbelite,  but  it 
appears  to  differ  from  these  in  its  physical  characters. 

Si02.  A1203.  Fe20;i.  MgO.  HgO.  Total. 

Ill,  52-99  32  88  2  ’45  4 ’06  775  100*13 

L.  J.  S. 
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Occurrence  of  Ankerite  in  Coal.  Thomas  Crook  [Min.  Mag., 
1912,  16,  219 — 223). — The  white  mineral  frequently  observed  as  thin 
seams  along  the  joint-planes  of  coal  has  usually  been  assumed  to  be 
calcite.  It  is,  however,  shown  by  the  following  analyses  to  be 
ankerite.  Analysis  II  corresponds  closely  with  normal  ankerite, 
2CaC03,Fe(Mn)C03,MgC08,  but  in  I  there  is  an  excess  of  9-6%  CaC03. 


CaC03. 

FeC03. 

MnC03. 

MgC03. 

Total. 

Sp.  gr 

I. 

54-91 

24  70 

1-86 

18-84 

100-31 

3-01 

II. 

51-26 

25-21 

1-46 

22-55 

100-48 

3-05 

Other  minerals  sometimes  present  in  these  miniature  mineral-veins 
are  calcite,  iron-pyrites,  zinc-blende,  and  galena.  L.  J.  S. 

Identity  of  Neocolemanite  with  Colemanite.  Arthur 
Hutchinson  {Min.  Mag.,  1912,  16,  239 — 246). — By  a  simple  change 
in  the  orientation  of  the  crystals  (namely,  a  rotation  of  180°  about  the 
normal  to  the  basal  cleavage),  it  is  shown  that  the  angles  and  optics  of 
neocolemanite  (Abstr.,  1911,  ii,  901)  are  in  complete  agreement  with 
those  of  colemanite.  L.  J.  S. 

Composition  of  Minerals  of  the  Apatite  Group.  Austin  F. 
Rogers,  with  analyses  by  G.  E.  Postma  ( Amer .  J.  Sci.,  1912,  [iv], 
33,  475 — 482). — A  calcium  carbonato-phosphate  referred  to  dahllite 
(  =  podolite,  Abstr.,  1910,  ii,  1076)  occurs  as  a  white  drusy  coating  of 
minute  hexagonal  crystals  with  iodyrite,  quartz,  etc.,  at  Tonopah, 
Nevada.  Analysis  I.  agrees  with  3Ca3(P04)2,Ca(C03,F2,0).  The 
interior  of  the  crystals  is  opaque,  but  the  outer  portions  show  a 
division  into  optically  biaxial  sectors. 


Ca. 

P04. 

F. 

Cl. 

C03. 

O. 

Insol. 

Total. 

I. 

32-56 

47-03 

0-29 

— 

2-48 

1-07 

12-72 

— 

II. 

39-83 

57-07 

1-20 

— 

0-23 

0-92 

— 

99-55 

III.* 

38-81 

46-82 

nil 

trace 

6-46 

— 

3-22 

— 

*  Also  Fe203,  1-93;  A1203,  3' 93;  organic  matter,  1’87. 


Apatite  from  several  localities  effervesces  with  hot  nitric  acid,  and 
therefore  contains  the  carbonate  radicle.  Again,  many  published 
analyses  of  apatite  show  a  deficiency  in  fluorine  and  chlorine,  and  also 
in  the  carbonate  radicle.  This  deficiency  is  taken  to  represent  oxygen, 
and  in  the  analyses  of  Yoelcker  (1883)  of  apatite  from  Kragero. 
Norway,  it  amounts  to  1‘30  to  1  ’48%  oxygen.  The  presence  of  this 
is  also  shown  in  analysis  II  of  a  large,  white  tabular  crystal  from  the 
Zillerthal,  Tyrol.  These  and  other  analyses  suggest  the  existence  of 
the  compound  30a3(P04)2,Ca0,  or  oxy-apatite,  for  which  the  name 
voelckerite  is  proposed.  The  isomorphous  members  of  the  apatite  group 
are  then ; 

Fluor-apatite .  3Ca3(P04)2,CaF2 

Chlor-apatite  .  3Ca3(P04)2,CaCl2 

Dahllite  (carb-apatite) .  3Ca3(P04)2,CaC63 

Voelckerite  (oxy-apatite)  3Ca3(P04)2,Ca0 

Certain  ill-defined  minerals  of  the  apatite  group  as  well  as  phosphorite 
and  rock-phosphates  may  be  regarded  as  mixtures  of  these  compounds. 
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Analysis  III,  of  a  dark  brown,  egg-shaped  nodule  from  Volhynia, 
Russia,  corresponds  with  3Ca3(P04)2,CaC03,  with  an  excess  of  calcium 
carbonate. 

The  following  analysis  of  pyromorphite  from  Lower  Sugar  Loaf 
Creek,  Marion  Co.,  Arkansas,  shows  that  here,  also,  chlorine  may  be 
replaced  by  the  carbonate  radicle.  This  pyromorphite  is  of  the 
polysphserite  variety,  and  occurs  as  a  grey  or  greenish-grey  alteration 
crust  on  galena. 

Pb.  Ca.  P04.  C03.  Cl.  Insol. 

6673  4-02  23-82  1-93  2 ‘55  0*42 

L.  J.  S. 

Petrography  of  the  Colony  Eritrea.  Ernesto  Manasse 
(Zeitsch.  Kryst.  Min.,  1912,  50,  510 — 511  ;  from  separate  publication, 
Siena,  1909,  168  pp.). — Various  minerals  are  described.  Alunite 
occurs  as  concretionary  masses,  and  also  finely  disseminated  through  a 
reddish  schistose  rock  which  is  regarded  as  an  altered  phyllite;  analysis 
gave  (after  deducting  4‘78%  quartz)  : 

S03.  A1203.  Fe203.  KaO.  NaaO.  H20.  Total. 

38  20  37-93  trace  7 -33  2 -25  [14 -29]  100  ’00 

Analcite  occurs  abundantly  together  with  other  zeolites  in  augite- 
teschenites  at  Hamasat,  Massaua;  ra  =  1  *4837  ;  analysis  gave: 

Si02.  A1203.  Fe203.  CaO.  MgO.  N%0.  K20.  H20.  Total. 

56-24  21-68  trace  033  trace  13-30  0'42  8’40  100-47 

L.  J.  S. 

Tungsten  Minerals  from  Spain.  Conr.  Granell  ( Zeitsch . 
Rryst.  Min.,  1912,  50,  472}  from  Bol.  R.  Soc.  Espan.  Hist.  Nat., 
1909,  9,  81). — A  description  is  given  of  the  several  occurrences  of 
wolframite  in  Spain ;  these  are,  for  the  most  part,  at  the  contacts  of 
granite  with  schists  and  slates,  and  are  often  associated  with  tin  ores. 
One  analysis  of  wolframite  shows  no  manganese,  this  material  being 
pure  iron  tungstate  or  ferberite  ;  two  show  0'46  and  0-95%  MnO, 
whilst  in  fourteen  others  MnO  ranges  from  1 — 14"4%.  In  only  one 
analysis  is  any  tin  shown  (Sn02,  0-22%) ;  alumina  and  lime  never 
reach  1%.  Scheelite  occurs  at  many  of  the  localities  in  association 
with  the  wolframite.  Cuproscheelibe  is  found  in  small  amount 
together  with  scheelite  in  the  Sorpresa  wolfram  mine  at  Montoro  ;  it 
contains : 

Loss  on 

W03.  CaO.  CuO.  FeO.  Si02.  Al203,K20,Li20,S03.  ignition. 

78-69  10-91  2-57  0-03  7'91  traces  1-24 

Here  the  ratios  are  not  normal,  but  are  W03 :  CaO  +  CuO  —  3  39  :  2-25 
=  1*5  :  1.  The  silica  is  probably  present  as  admixed  quartz. 

L.  J.  S. 

Strtiverite  from  the  Federated  Malay  States.  Thomas 
Crook  and  S.  J.  Johnstone  (Min.  Mag.,  1912,  16,  224 — 231). — The 
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material  examined  consisted  of  coarse,  angular  grains  separated  from 
a  tin-bearing  alluvium  on  the  Sebantun  river,  Kuala  Kangsar 
district,  Perak.  It  is  black  and  lustrous,  and  gives  a  greenish- black 
streak.  Very  small  particles  allow  the  passage  of  some  light,  and  are 
seen  to  be  strongly  pleochroic ;  the  material  appears  to  be  optically 
uniaxial.  In  the  analysis  the  mineral  was  dissolved  by  heating  for 
several  days  with  concentrated  sulphuric  acid.  After  precipitating 
tin,  the  titanium,  tantalum,  and  columbium  were  precipitated  with 
excess  of  sodium  thiosulphate.  This  precipitate  was  ignited,  mixed 
with  about  its  own  weight  of  pure  sugar-carbon,  and  strongly  heated 
in  a  current  of  chlorine  which  had  passed  through  carbon  tetra¬ 
chloride  ;  the  less  volatile  tantalum  and  columbium  chlorides  were 
thereby  separated  from  the  titanium  chloride.  The  results  of  the 
analysis  are  as  follows.  Scandium  was  also  detected  with  the 
spectroscope  : 

Ti02.  T£Lj05.  Cb205.  FeO.  MnO.  Sn02.  Si02.  H20.  Total.  Sp.  gr. 

4574  35-96  6-90  8‘27  trace  2-67  0'20  0*50  100’24  5-30 

These  results  support  the  view  that  striiverite  (Abstr.,  1908, 
ii,  398  ;  1911,  ii,  499)  is  an  isomorphous  mixture  or  a  solid  solution 
of  tapiolite  [Fe(Ta,Cb)206]  in  rutile  (Ti02).  Calculations  of  the 
density  suggest  that  the  striiverite  from  Piedmont  is  considerably 
richer  in  tantalum  than  indicated  in  the  original  analysis.  L.  J.  S. 

Radioactive  Uraniferous  Columbotantalotitanites  from 
Pegmatites  of  Madagascar ;  their  Frequent  Association  with 
Bismuth  Minerals.  Alfred  Lacroix  ( Compt .  rend.,  1912,  154, 
1040 — 1046). — Except  as  autunite,  uranium  only  occurs  in  the 
pegmatites  of  Madagascar  as  more  or  less  altered  and  hydrated 

columbotantalates.  These  are  met  with  as  orthorhombic  species 

(euxenite,  etc.),  and  with  blomstrandite  as  a  new  cubic  species.  The 
minerals  are  all  radioactive,  and  are  often  associated  with  native 
bismuth  and  bismuth  minerals,  otherwise  rarely  found  in  pegmatites. 
Two  members  of  the  cubic  species  are  described  ;  with  blomstrandite 
they  form  a  gxoup  approaching  pyrochlore  in  general  characteristics. 
Betajite,  D  4T7,  is  dark  green,  and  shows  rudimentary  cubic  faces. 
Samiresite  occurs  in  very  fragile  octahedra,  resembling  rubber  in 
appearance. 

I.  Blomstrandite  associated  with  beryl  at  Tongafeno.  II.  Betatite 
from  Ambolotora.  III.  Samiresite  from  Samiresy.  IV.  Ampanga- 
beite  from  Ampangabe  near  Miandrarivo. 


Nb205. 

Ti02. 

Sn02. 

Th02. 

uo2. 

Bi203. 

A1203. 

Fe203 

I. 

23-30 

28-50 

10-87 

0-30 

— 

18-10 

0-40 

— 

— 

II. 

34-80 

trace 

18-30 

0-30 

1-30 

26-60  (U203) 

— 

2-10 

2-87 

III. 

45-80 

370 

670 

o-io 

— 

21-20 

— 

074 

— 

IV. 

34-80 

8-90 

4-90 

— 

2-50 

19-40 

— 

2-10 

8-60 

FeO.  (CeLaDi)203. 

.  (YEr)203.  MnO. 

MgO. 

CaO. 

PbO. 

k2o. 

h20. 

Total 

I. 

1-35 

2-50 

0-30  0-50 

0-20 

4-00' 

— 

— 

9-60 

99-85 

II. 

_ 

0-60 

0-90  — 

0-40 

3-45 

— 

— 

7-60 

99-22 

III. 

1-06 

0-20 

—  — 

— 

— 

7-35 

0-30 

12-45 

99-60 

V. 

— 

0-60 

4-00  — 

— 

1-50 

— 

— 

12-40 

100-50 
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Ampangabeite  occurs  in  large,  brownish-red,  elongated,  rectangular 
crystals,  D  4*29.  It  seems  to  resemble  Brogger’s  “ annerodite,”  but, 
unlike  this  mineral,  is  homogeneous.  Large  crystals  of  monazite 
occur  in  the  same  veins,  together  with  enormous  quadratic  crystals  of 
a  mineral  resembling  striiverite  crystallographically.  W.  0.  W. 


Solid  Solution  in  Minerals  :  Composition  of  Analcite.  Harry 
W.  Foote  and  W.  M.  Bradley  (Amer.  J.  Sci.,  1912,  [iv],  33,  433 — 439). 
— The  formula  usually  accepted  for  analcite  is  Na2Al2(Si03  )4>2H20, 
but  the  published  analyses  exhibit  a  considerable  deviation  from  this. 
Those  quoted  by  Dana  give  the  molecular  ratios  : 

Si02  :  A1203,  etc.  :  Na20,  etc.  :  H20. 

3-57— 5-35  :  0*93—1-23  :  1*00  :  1*62— 2*37 

The  following  new  analyses,  each  the  mean  of  two,  were  made  on 
carefully  selected  crystallised  material,  which  in  all  cases,  except  in 
No.  Ill,  was  clear  and  glassy. 


Si02. 

A1203. 

Fc203. 

MgO. 

k20. 

Na20. 

h2o. 

Total. 

Sp.  gr. 

I. 

55*90 

22*40 

0*11 

— 

0*03 

12*91 

8*35 

99*70 

2*254 

II. 

54*41 

23*62 

0*12 

— 

0*12 

13*36 

8*24 

99*87 

2*260 

III. 

54*68 

23*33 

0*14 

— 

0*02 

13*47 

8*46 

100*10 

2*257 

IV. 

55*06 

22*85 

0*15 

0*17 

— 

13*18 

8*38 

99*79 

2*219 

V. 

56*48 

22*13 

— 

0*21 

0*11 

13*04 

8*39 

100*36 

2*223 

VI. 

56*84 

22*81 

0*22 

— 

0*19 

12*69 

8*27 

101*02 

2*231 

These  analyses  give  the  following  ratios  : 


I. 

Two  Islands,  N.S.  ... 

Si02 

4*46 

etc. 
TO  6 

Na^jO,  etc. 
1*00 

H.,0. 

2*24 

11. 

Cyclopean  Is . 

4*16 

1*07 

1*00 

2  *12 

III. 

Kerguelen  Is . 

4*18 

1*05 

1*00 

2*17 

IV. 

Victoria,  Aust . 

4*29 

1  *C5 

1*00 

2*19 

V. 

Michigan,  U.S.A . 

Montreal,  Can . 

4*45 

1*02 

1*00 

2*21 

VI. 

4*61 

1*09 

1*00 

2*25 

Here  Na20:Al208  is  nearly  1:1,  and  further  H20 :  Si02  is  very 
close  to  1  :  2,  but  there  is  no  simple  ratio  between  alumina  (or  soda) 
and  silica  (or  water).  The  case  is  thus  similar  to  that  of  nephelite 
(Abstr.,  1911,  ii,  122),  and  in  the  same  way  the  variations  in 
composition  can  be  explained  by  assuming  the  solid  solution  of  some 
other  compound  with  the  analcite  molecule.  The  formula  may  be 
written  Na2Al2(Si03)4,2H20 +  a;H2Si205  ;  but  other  components  could 
of  course  be  chosen,  for  example,  Na9AL(Si0o).,2H„0  and 
Na2Al2Si6016>3H20. 

The  fact  that  the  water  in  analcite  does  not  behave  like  ordinary  water 
of  crystallisation  (the  vapour  pressure  at  a  given  temperature  not  being 
constant)  gives  some  support  to  this  view.  L.  J.  S. 


Rooks  and  Minerals  from  Beaume,  Piedmont.  Luigi 
Colomba  ( Zeitsch .  Kryst.  Min.,  1912,50,  497 — 500;  from  Riv.  Min., 
Crist.  Ital.,  1909,  38,  35 — 82). — A  detailed  description  is  given  of  the 
several  minerals  (albite,  glaucophane,  ilmenite,  mohsite,  anatase,  rutile, 
haematite,  quartz,  pyrites,  barytes,  calcite,  dolomite,  rhodochrosite, 
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chalybite,  and  chlorite)  occurring  at  the  contact  of  limestones  and 
schists  in  the  valley  of  the  Upper  Doro  Riparia.  The  aibite  forms 
small  veins  (anal.  I),  and  occurs  also  in  the  altered  limestones 
(anal.  II)  : 

Na20 

Si02.  A1.203.  CaO.  (with  traces  of  K.20).  Total. 

I.  67-96  ‘20-62  0'40  10'95  99’93 

II.  67-38  20-50  0'45  11*21  99‘63 

Mohsite,  with  the  axial  ratio  a  :e  =  1  :  1'3455  and  D  4-4 — 4-5,  is  not 
decomposed  by  hydrochloric  acid.  This  is  held  to  be  distinct  from 
ilmenite,  and  to  be  geometrically  isomorphous  with  eudialyte,  cata- 
pleiite,  and  senaite,  with  the  general  formula  RH0,2RIV02.  The 
ilmenite  from  this  locality  has  a:  c=l  :  1*3681,  and  gave  on  analysis  : 
Fe208,  85-06;  FeO,  7-07  ;  Ti02,  7-86%,  corresponding  with  the  formula 
2FeTi03,llFe203.  Dolomite  gave :  CaC03,  57*21  ;  MgC03,  42*75, 
corresponding  with  10CaCO3,9MgCO3;  the  angle  (111) :  (100)  =  43°59' 
also  differs  from  that  of  normal  dolomite.  L.  J.  S. 

The  Behaviour  of  Spodumene  on  Heating.  Albert  Brun 
(, Ztitsch .  anorg.  Chern.,  1912,  75,  68.  Compare  Endell  and  Riecke, 
this  vol.,  ii,  266). — The  author  has  previously  shown  (Abstr.,  1902,  ii, 
461)  that  spodumene  undergoes  a  change  at  1010°,  expanding  largely 
whilst  retaining  its  external  form,  and  becoming  very  friable.  This 
point  is  to  be  distinguished  from  the  melting  point.  C.  H.  D. 

Composition  of  Nephelite.  Harry  W.  Foote  and  W.  M.  Bradley 
(Avier.  J.  Sci.,  1912,  [ivj,  33,439 — 441). — A  reply  to  Schaller  (Abstr., 
1911,  ii,  992)  and  Bowen  (this  vol.,  ii,  176).  Whilst  explaining  the 
excess  of  silica  in  nephelite  by  solid  solution,  the  authors  do  not 
commit  themselves  as  to  the  exact  form  in  which  this  is  present. 
Analyses  of  nephelite  occurring  in  intimate  association  with  aibite 
show  that  the  “  saturation  ratio  ”  of  the  silica  is  2*2.  L.  J.  S. 

An  Iron-poor  Epidote  (Clinozoisite-Epidote)  from  S.  Bar- 
tbelemy,  Aosta  Valley,  Piedmont.  Federico  Millosevich 
( Zeitsch .  Kryst.  Min.,  1912,  50,  492 — 493  ;  from  Atti  Soc.  Ligustica  Sci. 
nat.  geogr.  Geneva,  1909,  19). — Epidote  occurs  together  with  calcite, 
diopside,  and  garnet  at  a  serpentine  contact  at  Bois  Noire  and 
Issologne,  near  S.  Barthelemy.  It  is  colourless,  greenish,  or  pale  rose- 
red.  Analyses  of  pale  yellowish-green  crystals  with  feeble  negative 
birefringence  gave : 

Si02.  A1203.  Fe203.  MnO.  CaO.  MgO.  H20.  Total.  Sp.  gr. 

38-92  29^-57  5*25  trace  23’37  0'98  2-03  100-12  3-341 

corresponding  with  a  mixture  of  88 — 89%  of  H2Ca4Al6Si6026  with 
11 — 12%  of  H2Ca4Fe6Si0O2fi.  Colourless  crystals  with  feeble  positive 
birefringence  contained  3*25%  Fe203,  corresponding  with  7%  of 
H2Ca4Fe6Si602fi.  (The  clinozoisite  from  Rothenkopf,  Tyrol,  with  3*52% 
Fe203  is  optically  negative,  while  that  with  less  iron  is  positive.) 

L.  J.  S. 
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Analysis  of  the  Gases  Spontaneously  Liberated  in  the  Spring 
San  Jose  (Bath  of  La  Aliseda).  Radioactivity  of  the  Gases. 
Faustino  Diaz  de  Rada  (Ancd.  Fis.  Quim.,  1912,  10,  113 — 121). — The 
gas  contains  carbon  dioxide  6*3,  and  nitrogen  93*7%.  Of  the  nitrogen, 
1  08%  is  composed  of  rare  gases  in  the  relative  proportions  of  neon 
and  traces  of  helium  0*246,  and  argon  with  traces  of  krypton  and 
xenon  99*754.  In  every  twenty-four  hours,  406*4  litres  of  rare  gases 
are  disengaged  from  the  spring. 

Ten  litres  of  the  spring  water  contain  on  issuing  at  least  0*1 1 3  mg.- 
minutes  of  emanation,  and  10  litres  of  the  gas  similarly  showed 
0  377  mg. -minutes.  G.  D.  L. 

Sinter  from  the  Wiesbaden  Thermal  Springs.  Ferdinand 
Henrich  and  Gunther  Bugge  ( Chem .  Zeit.,  1912,  36,  473.  Compare 
Henricb,  Abstr.,  1907,  ii,  150) — A  specimen  of  sinter  from  the 
Kochbrunnen,  Wiesbaden,  contained  Si02  12*44,  As205  0*22,  Fe203 
6*83,  A1203  2*95,  MnO  0*22,  ZnO  0*37,  CaO  49*27,  organic  matter  0*30%. 
A  comparison  with  specimens  of  sinter  at  some  distance  from  the 
spring  shows  that  a  high  percentage  of  iron  accompanies  high  radio¬ 
activity,  but  that  there  is  no  exact  proportionality.  C.  H.  D. 
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Function  of  Respiratory  Pigments  in  the  Oxidation  Pro¬ 
cesses  of  Plants  and  Animals.  Wladimir  I.  Palladin  (Bull. 
Acad.  Sci.  St.  Petersbourg,  1912,  437 — 451  ;  partly  in  Ber.  Deut.  hot. 
Ges.,  1912,  30,  104 — 107). — Consideration  of  the  author’s  previous 
results  and  of  those  of  Bach  and  Chodat,  Bertrand,  etc.,  leads  to  the 
following  conclusions. 

The  function  of  respiratory  pigments  in  oxidation  processes  consists 
in  the  extraction  of  hydrogen  from  the  substance  undergoing  oxidation. 
Oxydases  are  both  pigment-forming  and  water-forming  enzymes. 
During  respiration,  the  whole  of  the  hydrogen  of  dextrose  is  oxidised 
to  water  solely  by  atmospheric  oxygen,  the  water  formed  during 
respiration  being  of  aerobic  origin.  Oxidation  of  dextrose  by  means  of 
a  respiratory  pigment  takes  place  with  co-operation  of  the  water,  the 
oxidation  of  the  carbon  present  in  the  dextrose  being  effected  to  the 
extent  of  one-half  by  the  oxygen  of  the  sugar  and,  for  the  rest,  by 
the  oxygen  of  the  water  assimilated  during  respiration.  Water  is  not 
only  separated,  but  also  assimilated,  during  respiration  The  complete 
decomposition  of  dextrose  during  respiration  proceeds  as  follows : 
(1)  Anaerobic  resolution  of  the  dextrose,  with  assimilation  of  water,  by 
zymase  and  perhydridase.  (2)  Transference  of  hydrogen  from  the 
intermediate,  labile  product  to  the  respiratory  pigment.  (3)  Removal 
of  hydrogen  from  the  reduced  respiratory  pigment  and  its  oxidation  to 
water  with  the  help  of  the  system  peroxydase  +  oxygenase. 

T.  H.  P. 


PHYSIOLOGICAL  CHEMISTRY. 


ii.  571 


The  Action  of  Acids  on  the  Respiratory  Centre,  T.  Brails- 
ford  Robertson  (Pfiiiger’s  Archiv ,  1912,  145,  329 — 334). — If  dilute 
acids  are  applied  directly  to  the  medulla  oblongata  of  decerebrate 
frogs,  respiration  is  stimulated.  Potassium  cyanide  applied  in  the 
same  way  brings  about  complete  arrest  of  breathing  in  a  few  minutes. 

W.  D.  H. 

Expired  Air.  II.  Wolfgang  Weichardt  and  H.  Stotter  {Arch. 
Hygiene,  1912,  75,  265 — 289.  Compare  Abstr.,  191 1,  ii,  993). — The 
presence  of  physiologically  active  substances  in  expired  air  may  be 
missed  if  the  air  is  passed  through  water,  because  aqueous  solutions 
soon  lose  their  activity  ;  but  if  the  air  is  passed  through  glycerol,  this 
is  avoided.  The  experiments  were  performed  with  the  expired  air  of 
guinea  pigs  and  men.  The  toxic  material  in  low  concentration 
increases,  but  in  higher  concentration  inhibits,  the  guaiacum  reaction. 
Various  products  of  protein  cleavage  act  in  the  same  way,  but  pure 
carbohydrates,  certain  salts, and  carbon  dioxide  do  not.  W.  D.  H. 

The  Dependance  of  the  Number  of  Heart  Beats  on  the 
Partial  Pressure  of  Oxygen.  Jacques  Loeb  and  Hardolfh 
Wasteneys  {Biochem.  Zeitsch .,  1912,  40,  277 — 295). — The  authors 
show  that  the  number  of  heart  beats  in  a  given  time  (20")  in  a 
fundulus  embryo  is  diminished  by  one-half  to  one-third  by  diminishing 
the  partial  pressure  of  the  oxygen.  The  limiting  value  of  the  oxygen 
tension  cannot  be  accurately  ascertained.  The  action  has  been 
observed  when  the  volume  of  the  air  has  been  diminished  from 
one-fourth  to  one-tenth  by  mixing  it  with  hydrogen.  The  heart  can 
continue  to  beat  with  diminished  frequency  for  several  days.  The 
addition  of  sodium  cyanide  also  diminishes  the  frequency  of  the  heart 
beats,  and  the  rate  of  beating  is  a  function  of  the  amount  of  cyanide 
in  solution.  S.  B.  S. 

The  Causation  of  the  Heart  Beat.  E.  G.  Martin  ( Amer .  J. 
Physiol.,  1912,  30,  182 — 191). — Ventricular  tissue  cut  off  from  the 
circulation  relaxes  steadily  for  several  hours  in  moist  air,  0’7%  sodium 
chloride  solution,  and  in  Ringer’s  solution.  The  improvement  in  beat 
following  treatment  with  oxygen,  sodium  carbonate,  or  calcium 
chloride  is  not  necessarily  dependent  on  the  tonus-increasing  powers 
of  these  substances,  since  improvement  in  tone  and  beat  do  not  always 
go  together.  Sodium  chloride  “  exhaustion  ”  cannot  be  due  to 
excessive  loss  of  tone ;  it  is  not  the  result  of  any  specific  action  of 
the  salt,  so  much  as  an  effect  due  to  separation  from  the  circulation. 

W.  D.  H. 

The  Influence  of  Temperature  and  Blood-pressure  on  the 
Isolated  Mammalian  Heart.  F.  P.  Knowlton  and  Ernest  H. 
Starling  ( J .  Physiol,  1912,  44,  206 — 219). — The  method  used  is  to 
leave  the  lungs  as  well  as  the  heart  intact,  so  that  the  blood  is 
naturally  aerated.  The  rate  of  beat  then  varies  directly  as  the 
temperature,  being  unaltered  within  wide  limits  of  changes  either  in 
arterial  or  venous  pressure.  Within  wide  limits  the  cardiac  output  is 
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independent  of  arterial  resistance  or  temperature.  Up  to  a  certain 
point  the  output  is  proportional  to  the  venous  inflow  ;  beyond  that 
venous  pressure  rises  and  the  lungs  become  oedematous.  W.  D.  H. 

The  Size  and  Growth  of  the  Blood  in  Rabbits.  Arthur  E. 
Boycott  ( J .  Path.  Bad.,  1912,  16,  485 — 501). — A  full  account  of  a 
research  of  which  a  preliminary  account  has  already  appeared  (Abstr., 
1911,  ii,  1108).  W.  D.  H. 

The  Dissociation  of  Oxyhaemoglobin  at  High  Altitudes. 
Ernest  H.  Starling,  Joseph  Barcropt,  and  William  B.  Hardy 
(Brit.  Assoc.  Report ,  1911,  153 — 154.  Compare  Barcroft,  Abstr., 

1911,  ii,  211). — In  the  course  of  ascents  from  Pisa  (sea-level)  to 
Col  d'Olen  (10,000  feet)  and  Capanna  Margherita  (15,000  feet),  the 
acidity  of  the  blood,  exclusive  of  that  due  to  carbon  dioxide,  was 
determined  by  measuring  the  degree  of  saturation  with  oxygen,  and 
comparing  with  blood  to  which  definite  quantities  of  lactic  acid  had 
been  added.  The  increase  of  lactic  acid  was  about  0‘025%  at  Col 
d’Olen,  and  twice  as  much  at  Capanna  Margherita,  but  immediately 
after  ascending  the  latter,  was  found  to  be  as  high  as  08%.  The  acid 
is  not  immediately  excreted  on  descending.  This  leads  to  a  lower 
carbon  dioxide  tension  in  the  alveolar  air  at  Col  d’Olen  after  a 
descent  from  Capanna  Margherita  than  before  the  ascent. 

C.  H.  D. 

The  Physiology  of  Water  and  Salt.  Otto  Cohnheim,  G. 
Keeglinger,  L.  Topler,  and  O.  H.  Weber  ( Zeitsch .  physiol.  Ghem., 

1912,  78,  62 — 88). — The  authors,  who  spent  a  few  days  on  Monte 
Rosa,  failed  to  detect  either  in  themselves-or  in  the  dogs  (using  several 
methods  of  estimation)  any  increase  in  red  corpuscles  or  haemoglobin, 
such  as  had  been  observed  by  numerous  other  investigators.  They 
attribute  their  loss  of  weight  to  the  unhygienic  conditions  of  the  hut 
where  they  lived.  Great  sweating  was  found  to  lead  to  a  marked 
retention  of  chlorine  in  the  body.  The  influence  of  varying  amounts 
of  sodium  chloride  and  water  in  the  food  is  also  discussed. 

W.  D.  H. 

The  Fat-splitting  Properties  of  Blood  and  Plasma  Under 
Various  Conditions.  Emil  Abderhalden  and  Arno  Ed.  Lampe 
{Zeitsch.  physiol.  Ghem.,  1912,  78,  396 — 401). — The  blood  and  serum 
of  well- nourished  dogs  have  little  or  no  action  in  causing  the  fission  of 
tributyrin.  In  inanition,  the  power  appears  and  increases  as  the  fast 
goes  on.  The  fat  therefore  remains  longer  as  fat  in  the  blood  under 
normal  conditions  of  feeding.  W.  D.  H. 

Glycolysis.  J.  Edelmakn  ( Biochem .  Zeitsch.,  1912,  40,  314 — 325). 
— The  intensity  of  glycolytic  action  in  normal  blood  is  strongest  in 
the  first  six  hours  ;  after  twenty-four  hours  hardly  any  more  sugar 
can  be  detected.  Hsemolysed  blood  is  also  active ;  within  the  first  two 
or  three  hours  in  this  case  there  is  an  apparent  weakening  of  the 
glycolytic  action,  due  to  the  setting  free  of  sugar  from  the  substance  of 
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the  corpuscles.  In  dogs  deprived  of  the  pancreas,  the  glycolytic  action 
is  diminished,  and  actually  entirely  disappears  after  a  long  interval 
after  the  operation.  In  dogs  deprived  of  thyroids  and  parathyroids 
the  glycolysis  within  the  first  six  hours  is  diminished;  after  twenty-four 
hours,  however,  the  glycolysis  has  proceded  as  far  as  in  normal  blood ; 
this  result,  again,  appears  to  be  due  to  the  setting  free  of  sugar  from 
the  substance  of  the  corpuscles.  S.  B.  S. 

The  Isolation  of  Oocytase,  the  Fertilising  and  Cytolysing 
Substance  in  Mammalian  Blood  Sera.  T.  Brailsford  Robertson 
(J.  Biol.  Chem.,  1912,  11,  339 — 346). — Eggs  of  sea-urchins  are 
induced  to  form  fertilisation  membranes  by  immersing  them  in  sera 
and  various  tissue  extracts,  especially  if  the  eggs  are  first  sensitised 
by  exposure  to  a  temperature  of  30 — 31°,  or  immersion  in  a  solution 
of  strontium  or  barium  chloride  approximately  isotonic  with  sea¬ 
water.  Calcium  chloride  is  much  less  powerful  in  this  direction.  The 
same  agent  which  sensitises  for  fertilisation  also  sensitises  for  agglu¬ 
tination.  The  fertilising  agent  itself  is  termed  oocytase,  and  is 
probably  derived  from  the  breaking  down  of  corpuscles  in  shed  blood. 
It  is  thermostable,  resisting  exposure  to  a  temperature  of  58°  for 
nineteen  hours.  The  view  that  the  sensitising  is  due  to  the  precipitation 
of  the  oocytase  on  the  egg  is  supported  by  experiments.  W.  D.  H. 

Chemical  Composition  of  Horse  Lymph.  Franz  Zaribnicky 
(Zeitsch.  physiol.  Chem.,  1912,  78,  327 — 332). — The  sample  of  lymph 
contained  95%  of  water,  4‘9%  of  solids,  4*3%  of  coagulable  protein, 
3'5%  of  globulin,  0'68%  of  inorganic  substances.  Dextrose,  carbamide, 
uric  acid,  and  xanthine  bases  were  not  present.  The  constituents  of 
the  ash  agree  closely  in  amount  with  the  determinations  made  by 
Zeynek  and  by  Ludwig  on  lymph  from  other  sources.  E.  F.  A. 

The  Amyloclastic  Property  of  Saliva.  C.  Lovatt  Evans  (J. 
Physiol.,  1912,  44,  191 — 202). — A  method  which  in  general  terms 
consists  in  the  estimation  of  maltose  is  described  which  gives  accurate 
comparisons  of  the  amyloclastic  power  of  saliva.  Later  in  hydrolysis 
dextrose  is  formed,  but  at  the  start  when  the  ratio  of  substrate 
(starch)  to  enzyme  is  large,  the  reaction  (maltose  formation)  is  linear. 
The  optimum  concentration  of  the  starch  solution  is  about  3%,  and  the 
optimum  temperature  for  salivary  amylase  (ptyalin)  is  46°. 

W.  D.  H. 

Method  for  the  Determination  of  Amyloclastic  Activity. 
C.  Lovatt  Evans  (J.  Physiol.,  1912,  44,  220 — 224). — The  author’s 
method  of  determining  amyloclastic  activity  is  far  superior  as  regards 
accuracy  to  either  the  “achromic  point”  or  Wohlgemuth’s  method. 
Of  the  two  last,  the  former  is  the  more  accurate.  W.  D.  H. 

The  Cleavage  of  the  Milk  Proteins  by  Gastric  Juice  under 
Various  Conditions.  Emil  Abderhalden  and  Friedrich  Kramm 
(Zeitsch.  physiol.  Chem.,  1912,  77,  462 — 470). — The  quantity  of  amino- 
nitrogen  is  greater  when  milk  previously  curdled  by  rennin  is  digested 
tban  in  cases  where  reDnetic  action  is  prevented  by  sodium  oxalate, 
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but  the  differences  are  small.  Any  inhibitory  influence  excited  by 
the  oxalate  was  excluded  by  adding  the  same  amount  to  the  gastric 
juice  employed.  A  much  greater  effect  is  produced  by  boiling  milk, 
the  yield  of  amino-nitrogen  being  decreased  by  this  procedure. 

W.  D.  H. 

The  Fate  of  Protein  Cleavage  Products  in  the  Intestine. 
The  Occurrence  of  Individual  Amino- Acids  in  Different  Parts 
Of  the  Intestinal  Canal.  Emil  Abderhalden  ( Zeitsch .  physiol. 
Chem.,  1912,  78,  382 — 395). — The  experiments  recorded  do  not  con¬ 
tradict  the  theory  that  the  cells  of  the  intestinal  wall  can  synthesise 
protein  from  the  amino-acids  present.  The  cleavage  of  proteins  and 
peptones  occui's  in  the  same  way  in  all  parts  of  the  small  intestine, 
and  there  is  no  localisation  in  individual  regions  of  different  stages  in 
the  cleavage.  Trypsin  and  erepsin  work  as  well  at  the  end  as  at  the 
beginning  of  the  intestinal  canal.  W.  D.  H. 

The  Cleavage  of  Proteins  in  the  Intestinal  Canal.  Emil 
Abderhalden  and  Friedrich  Kramm  ( Zeitsch .  physiol.  Chem.,  1912, 
77,  425 — 434). — Physiologists  have  drawn  the  conclusion  that  in  the 
intestine  the  proteins  are  broken  down  almost  entirely  into  their 
ultimate  cleavage  products.  They  have  done  so  in  spite  of  the  fact 
that  in  vitro  the  reaction  occurs  so  slowly.  Experiments  in  vitro, 
however,  differ  considerably  from  natural  digestion  ;  during  digestion 
in  vivo  the  products  are  removed  by  absorption,  and  are  therefore  no 
longer  present  to  inhibit  enzymic  activity  ;  in  the  body,  also,  the  pro¬ 
portions  and  order  of  action  of  the  different  proteolytic  juices  are 
adjusted  to  give  an  optimum  effect.  In  the  present  experiments  after 
peptone  feeding,  the  contents  of  the  intestine  were  removed  and 
transferred  to  flasks,  kept  warm,  and  the  natural  chyme  examined  at 
short  intervals  for  amino-nitrogen.  These  experiments  do  not 
provide  for  the  removal  of  the  final  products,  such  as  occurs  in  the 
intestine,  but  they  at  any  rate  demonstrate  that  the  action  is  very 
rapid,  as  compared  with  purely  artificial  mixtures.  W.  D.  H. 

Chemical  Equilibrium  and.  End  Conditions  in  Metabolism. 
Leopold  Lichtwitz  (Zeitsch.  physiol.  Chem,.,  1912,  77,  402 — 419). — In 
cases  of  enzymes  which  have  a  reversible  action,  there  is  a  certain 
state  in  which  the  two  actions  balance  each  other ;  but  in  addition  to 
this  an  enzyme  may  stop  activity  and  a  ,£  false  equilibrium  ”  be  obtained, 
because  the  products  of  its  action  have  a  specific  inhibiting  or 
paralysing  influence  on  the  enzjme.  Urea  formation  is  regarded  as  an 
instance  of  true  equilibrium ;  von  Lang  stated  that  liver  emulsion  has 
quite  a  small  power  of  splitting  off  ammonia  from  urea.  The 
deamidation  of  amino-acids,  however,  is,  as  Knoop  and  others  have 
shown,  a  reversible  reaction.  The  present  experiments  on  dogs  and  men 
show  that  if  urea  is  given  by  the  mouth  (or  in  dogs  also  subcutane¬ 
ously),  an  increase  occurs  in  the  excretion  of  ammonia  and  amino- 
acids  (that  is,  nitrogen  titratable  with  formaldehyde),  and  a  drop  in  the 
amount  of  urea  eliminated.  W.  D.  H. 
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The  Part  Played  by  Methyl  and  Ethyl  Alcohols  in  the 
General  Metabolism  of  the  Animal  Organism.  Wilhelm  Voltz 
and  Walter  Dietrich  ( Biochem .  Zeitsch.,  1912,  40,  15 — 28). — The 
amount  of  methyl  alcohol  excreted  in  the  expired  air  and  in  the  urine  was 
estimated.  It  was  found  that  after  administration  of  2  c.c.  of  methyl 
alcohol  per  kilo,  of  body-weight  to  a  dog,  24-3%  was  excreted  in  forty- 
eight  hours,  of  which  21  "5%  was  in  the  expired  air,  and  2-8%  in  the 
urine.  As  36 ‘8%  was  found  in  the  body,  it  follows  that  only  39%  was 
oxidised  in  the  body.  If  the  caloric  value  of  the  methyl  alcohol 
oxidised  is  calculated,  it  will  be  found  that  this  represents  only  3%  of 
the  total  metabolism  of  the  body.  These  results  are  in  marked 
contrast  to  those  obtained  with  ethyl  alcohol  under  analogous  conditions. 
In  this  case  2  to  4%  of  the  quantity  administered  was  found  in  the 
expired  air  and  0‘4  to  3-8%  in  the  urine  within  ten  to  fifteen  hours.  After 
fifteen  hours  only  3  to  12%  was  found  in  the  body.  Of  the  foodstuffs 
degraded  within  ten  hours,  the  ethyl  alcohol  (calculated  on  the  caloric 
values)  formed  42%,  and  in  fifteen  hours  35%.  S.  B.  S. 

Carbohydrate  Metabolism.  Max  Klotz  (Arch.  exp.  Path.  Pharm., 
1912,  67,  451 — 480). — Baumgarten  and  Grund  ( Deutsch .  Arch.  Min. 
Med.,  104)  found  in  phloridzinised  dogs  that  feeding  on  oatmeal 
produced  fatty  livers,  and  that  fatty  liver  can  be  prevented  by  feeding 
on  wheat.  The  cause  of  the  discrepancy  between  these  statements  and 
those  of  the  author  is  discussed.  One  most  important  factor,  hitherto 
much  neglected  in  a  study  of  carbohydrate  metabolism,  is  the  character 
of  the  intestinal  flora  ;  the  relative  number  of  sugar-destroying  organ¬ 
isms  varies  on  different  diets,  and  thus  starch  feeding  may  lead  to  the 
formation  either  of  fat  or  of  glycogen.  Another  important  distinction 
between  starches  of  the  same  chemical  composition  is  their  physical 
state,  and  this  determines  in  large  measure  the  effect  of  bacteria  on 
them.  The  paper  contains  a  large  amount  of  analytical  data  in 
relation  to  various  flours,  and  discusses  at  length  the  rationals  of  so- 
called  “carbohydrate  cures”  for  diabetes  ;  here  the  conditions  of  flora, 
etc.  are  so  uncertain  and  variable  that  the  effect  is  largely  a  matter 
of  chance.  W.  D.  H. 

Purine  Metabolism  of  Man.  I.  Are  the  Purine  Substances 
Intermediary  or  Pinal  Products  of  Metabolism  ?  V.  0.  Siven 
(Pfliiger’s  Archiv,  1912,  145,  283 — 297). — The  purine  substances 
excreted  by  human  beings  are  terminal  products  of  metabolism.  The 
exogenous  purine  (that  is,  that  in  the  diet)  undergoes,  to  the  extent  of 
50%,  a  break  up  in  the  digestive  canal ;  another  portion  is  absorbed 
with  the  purine  nucleus  intact  ;  this  part  is  not  further  destroyed, 
but  is  excreted  within  twelve  to  fifteen  hours  by  the  kidneys.  The 
purine  compounds  in  the  blood-stream,  whether  they  are  of  endogenous 
or  exogenous  origin,  suffer  no  further  cleavage ;  in  other  words, 
uricolytic  action  is  not  present.  W.  D.  H. 

Feeding  Experiments  •with  the  Amino-acids  Derived  from 
Protein,  and  with  Ammonium  Salts.  Emil  Abderhalden  (Zeitsch. 
physiol.  Chem.,  1912,  78,  1 — 27). — The  conclusion  is  drawn  from 
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experiments  on  dogs  that  when  the  sole  source  of  nitrogen  is  in  the 
form  of  ammonium  salts  added  to  a  due  supply  of  fat  and  carbo¬ 
hydrate,  nitrogenous  metabolism  is  influenced  in  such  a  way  as  to  lead 
to  retention  of  nitrogen.  Ammonium  salts,  like  amino-acids,  may 
lead  to  synthesis  of  protein.  W.  D.  H. 

Fasting  Studies.  IX.  Differential  Leucocyte  Count  During 
Prolonged  Fasting.  Paul  E.  Howe  and  Philip  B.  Hawk  ( Amer .  J. 
Physiol.,  1912,  30,  174 — 181). — The  observations  were  made  on  dogs 
and  men.  The  proportions  of  the  different  kinds  of  leucocyte  are  given 
in  tables.  In  dogs  the  departures  from  the  normal  were  different  in 
different  dogs,  and  different  also  in  the  same  dog  in  different  fasts  or 
different  periods  of  a  fast.  In  the  men,  two  in  number,  the  fast  lasted 
a  week  ;  here  there  was  an  increase  in  polynuclear  leucocytes  at  first, 
followed  by  a  fall  below  normal ;  the  opposite  conditions  held  for  the 
lymphocytes,  and  one  subject  showed  a  rise  in  eosinophile  cells 
throughout  the  whole  period.  On  the  resumption  of  food,  both  in  men 
and  dogs,  normal  conditions  were  soon  re-established.  W.  D.  H. 

The  Balance  of  Acid-forming  and  Base-forming  Elements 
in  Food,  and  its  Relation  to  Ammonia  Metabolism.  Henry  C. 
Sherman  and  A.  0.  Gettler  (J.  Biol.  Chem.,  1912,  11,  323 — 338). — 
This  balance  was  estimated  in  ash  analyses  of  forty-seven  kinds  of  food. 
Meats,  including  fish,  show  a  predominance  of  acid-forming  elements  ; 
the  same  is  true  for  eggs,  although  in  smaller  degree  ;  grain  products 
show  a  still  smaller  predominance.  Milk  shows  a  slight  predominance 
of  base-forming  elements,  and  this  is  increased  in  vegetables  and  fruits. 
If  the  acid-forming  elements  are  increased  in  the  diet  of  man,  a 
rise  in  the  ammonia  excreted  accounts  only  for  from  one-quarter  to 
one-half  of  the  acid  involved.  W.  D.  H. 

Absorption  of  Metallic  Salts  by  Fish  in  their  Natural 
Habitat.  I.  Absorption  of  Copper  by  Fundulus  hetero- 
clitus.  George  F.  White  and  Adrian  Thomas  (J.  Biol.  Chem., 
1912,  11,  381 — 386). — The  fish  took  up  a  considerable  amount  of 
copper,  and  it  is  especially  found  in  the  vascular  system  ;  it  therefore 
probably  enters  through  the  gills.  Analytical  details  are  given  in 
full.  W.  D.  H. 

Fat  Absorption.  W.  R.  Bloor  (J.  Biol.  Chem.,  1912,  11, 
429 — 434). — None  of  the  impure  fsomannide  dilaurate  employed  passes 
unchanged  into  the  chyle,  although  large  amounts  are  digested  and 
absorbed.  This  agrees  with  Frank’s  work  with  the  ethyl  esters  of  fatty 
acids,  and  emphasises  the  probability  that  readily  saponifiable  fatty 
acid  esters  do  not  escape  saponification  under  the  favourable  conditions 
obtaining  in  the  normal  intestine  (excess  of  lipase  and  rapid  removal 
of  the  products).  Whether  fatty  substances  of  any  kind  may  pass  into 
the  chyle  unchanged  remains  to  be  proved.  W.  D.  H. 

The  Occurrence  of  Peptolytic  Enzymes.  Emil  Abderhalden 
{Zeitsch.  physiol.  Chem.,  1912,  78,  344 — 348). — Various  tissue  juices 
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decompose  polypeptides  or  silk  peptone  into  their  amino-acids. 
Evidence  is  adduced  in  aseptic  experiments  that  this  is  due  to 
peptolytic  enzymes  in  the  extracts,  and  not  to  micro-organisms.  The 
condition  in  various  diseased  states  is  of  interest,  and  it  was  found 
that  in  pneumonia  before  the  crisis,  the  peptolytic  power  is  slight  or 
absent,  and  is  increased  markedly  at  the  crisis.  W.  D.  II. 

The  Combined  Action  of  Muscle-plasma  and  Pancreas 
Extract  on  Some  Mono-  and  Di-saccharides.  Phcebus  A. 
Levene  and  G.  M.  Meyer  (J.  Biol.  Chem.,  1912,  11,  347 — 352). — 
Muscle-plasma  combined  with  pancreatic  extract  has  the  power  to 
cause  condensation  of  only  two  closely  related  hexoses,  dextrose  and 
d-lsevulose.  It  has  no  action  on  mannose,  xylose,  ribose,  and  lacto.-e. 
The  same  mixture  also  has  the  power  of  bringing  about  the  hydrolysis 
of  maltose,  but  not  of  lactose.  W.  D.  H. 

The  Action  of  Various  Tissues  and  Tissue-juices  on 
Dextrose.  Phcebus  A.  Levene  and  G.  M.  Meyer  (J.  Biol.  Chem., 
1912,  11,  353 — 360). — In  the  presence  of  antiseptics,  and  when 
oxygen  is  not  excluded,  animal  tissues  or  their  juices,  aided  or  unaided 
by  auxiliary  substance,  fail  to  bring  about  a  destruction  of  dextrose. 
Any  fall  in  reducing  power  is  due  to  condensation  of  the  dextrose. 
Whether  glycolysis  may  occur  under  other  conditions  has  yet  to  be 
settled.  W.  D.  H. 

The  Action  of  Leucocytes  on  Dextrose.  Phcebus  A.  Levene 
and  G.  M.  Meyer  (J.  Biol.  Chem.,  1912,  11,  361 — 370). — Leucocytes 
were  obtained  from  the  pleura  of  the  dog  after  injections  into  it 
of  turpentine.  Under  the  influence  of  these  cells,  dextrose  loses  part  of 
its  reducing  power,  and  this  cannot  be  restored  to  the  normal  by 
boiling  with  mineral  acid.  The  rate  of  glycolysis  is  inversely  propor¬ 
tional  to  the  sugar  concentration.  If  distilled  water  is  used  instead  of 
a  phosphate  mixture,  the  leucocytes  have  no  such  action.  As  a  product 
of  the  action,  sarcolactic  acid  was  discovered,  but  no  volatile  acids ; 
the  amount  of  lactic  acid  found  did  not  account  for  the  total  loss 
of  the  sugar.  The  experiments  were  conducted  aseptically.  Toluene 
inhibits  the  change.  W.  D.  H. 

The  Action  of  Tissue  Extracts  containing  Nucleosidase 
on  a-  and  /2-Methyl  Pentosides.  Phoebus  A.  Levene,  Walter 
A.  Jacobs,  and  Florentin  Medigreceanu  ( J .  Biol.  Chem.,  1912, 
11,  371 — 380). — The  experiments  recorded  fail  to  contribute  to  the 
knowledge  of  the  structure  of  the  nucleosides,  but  furnish  new 
information  regarding  the  nature  of  nucleosidases,  showing  that  they 
possess  a  greater  degree  of  specificity  than  is  known  to  be  the  property 
of  many  glycosidases.  W.  D.  H. 

The  Relationship  between  Cell  Structure  and  Bio-chemical 
Reactions.  Otto  Warburg  (Pfliiger’s  Archiv,  1912,  145,  277 — 282). 
— The  question  whether  oxidation  processes  in  the  animal  body  are  due 
to  enzymatic  action  can  be  answered  to  some  extent  by  examining  what 
happens  to  cells  of  which  the  structure  has  been  completely  destroyed  by 
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mechanical  means.  The  answer  given  by  the  present  research  is  that 
complete  destruction  of  the  cells  (including  their  nuclei)  leads  to 
complete  abolition  of  oxidative  power.  The  red  corpuscles  of  birds 
were  used  in  the  research ;  these  were  crushed  by  the  apparatus  of 
Barnard  and  Hewlett.  This  apparatus  is  a  particularly  effective  one, 
and  the  crushing  is  not  accompanied  with  any  serious  rise  of 
temperature.  W.  D.  H. 

The  Physiological  Permeability  of  Cells.  IV.  The  Per¬ 
meability  and  the  Partition  Coefficient  of  Gland  Cells  for 
Dyes,  and  a  New  Method  of  “  Vital”  Observation.  Antonius 
Garmus  ( Zeitsch .  Biol.,  1912,  58,  185 — 236). — The  cells  of  the  type  of 
those  found  in  the  glands  of  the  nictitating  membrane  of  the  frog 
take  up  the  “  vital  staining  ”  pigments  of  Ehrlich,  and  the  staining 
is  really  “  vital.”  The  granules  so  obtained  are  not  artifacts.  The 
capacity  to  undergo  vital  staining  has  no  relationship  to  the  solubility 
of  the  dyes  in  lipoids.  The  basicity  of  the  dyes  is  important,  but  not 
absolutely  necessary.  Another  series  of  pigments  do  not  stain  the 
gland  cells,  but  the  epithelium  of  the  membrane,  herec  again,  however, 
no  relationship  to  lipoid  solubility  is  observable.  The  intensity 
and  rate  of  the  staining  is  increased  by  pilocarpine  and  lessened 
by  atropine.  This  shows  a  relationship  between  physiological 
activity  and  the  power  to  take  up  the  vital  stain  ;  that  is  to  say, 
when  the  activity  of  the  cells  in  their  uptake  of  water  and 
salts  is  greatest,  then  also  their  permeability  for  dyes  increases. 
Poisons,  such  as  saponin,  sodium  fluoride,  and  ether,  which  affect 
lipoids  do  not  affect  the  vital  staining.  W.  D.  H. 

The  Relation  between  Oxydase  and  Tissue  Respiration. 
Horace  M.  Vernon  {J.  Physiol .,  1912,  44,  150 — 168). — The 

indophenol  oxydase  of  mammalian  tissues  (kidney,  heart,  brain,  liver) 
is  extremely  thermolabile,  being  largely  destroyed  at  50°,  and  com¬ 
pletely  at  60° ;  the  gaseous  metabolism  of  the  tissues  is  affected  by 
temperature  in  the  same  way. 

Perfusion  of  a  kidney  for  eleven  hours  at  17 — 35°  with  oxygenated 
Ringer’s  solution  leads  to  no  loss  of  oxydase,  although  its  gaseous 
metabolism  sinks  to  one-third  of  the  normal,  and  much  tissue  protein 
(28%)  is  washed  away.  If  the  Ringer's  solution  contains  lactic  acid 
or  phenol,  destruction  of  respiratory  activity  and  oxydase  are  parallel. 
Methylamine  and  chloroform  act  less  destructively  on  the  latter  than 
the  former ;  ammonia,  mercuric  chloride,  nitric  acid,  and  formaldehyde 
are  still  less  destructive.  Minced  kidney  is  more  sensitive  to  poisons 
than  the  intact  organ.  The  various  poisons  (except  sodium  fluoride 
and  formaldehyde)  used  cause  tissue  disintegration  and  a  washing  out 
of  variable  amounts  of  tissue  protein. 

Indophenol  oxydase  is  insoluble  in  water  and  in  saline  solution. 
It  is  a  true  enzyme.  The  “  peroxydase  ”  which  activates  it  is  not  an 
enzyme,  and  can  be  heated  to  100°  with  impunity.  W.  D.  H. 

Relation  of  the  Liver  to  the  Fibrinogen  Content  of  the 
Blood.  Walter  J.  Meek  ( Amer .  J.  Physiol.,  1912,  30,  161 — 173). — 
A  full  account  of  a  research  of  which  a  preliminary  notice  has  already 
appeared  (this  vol.,  ii,  273).  W.  D.  H. 
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The  Action  of  the  Liver  on  the  Simpler  Sugars.  Ida  Smedley 
(J.  Physiol.,  1912,  44,  203 — 205). — An  euzyme  is  present  in  the  liver 
which  transforms  glyceraldehyde  into  substances  which  are  non¬ 
reducing,  but  is  incapable  of  acting  on  dextrose.  W.  D.  H. 

Histozyme.  N.  Mutch  (J.  Physiol.,  1912,  44,  176 — 190). — 
Histozyme  is  the  enzyme  which  can  be  extracted  from  the  kidney 
which  hydrolyses  hippuric  acid,  and  is  probably  also  responsible  for 
the  synthesis  of  that  substance  in  the  body,  because  (1)  its  power  of 
hydrolysing  sodium  hippurate  is  incomplete,  an  equilibrium  point 
being  reached  when  the  proportion  of  hippuric  acid  hydrolysed  to  that 
unchanged  is  97:3;  (2)  by  reacting  on  concentrated  solutions  of 
sodium  benzoate  and  glycine,  it  produces  in  small  amount  a  substance 
with  the  solubilities  of  hippuric  acid  ;  and  (3)  because  its  hydrolytic 
action  is  retarded  by  sodium  benzoate,  one  of  the  end-products.  The 
enzyme  can  still  exert  its  hydrolytic  action  when  benzoyl-alanine  is 
substituted  for  hippuric  acid,  the  benzoyl  group  remaining  unaltered. 

W.  D.  H. 

The  Relation  of  the  Adrenal  Glands  to  Blood  Pressure. 
R.  G.  Hoskins  and  C.  W.  McClure  ( Amer .  J.  Physiol.,  1912,  30, 
192 — 195). — In  eleven  dogs  under  anaesthesia,  ligaturing  off  the  adrenal 
glands  caused  no  immediate  fall  of  blood  pressure,  although  the 
animals  were  sensitive  to  minute  doses  of  adrenaline,  and  under  the 
existing  conditions  this  substance  was  quickly  destroyed  after 
injection.  The  vaso-constrictor  and  supposedly  other  sympathetic 
fibres,  therefore,  had  not  been  under  a  tonic  influence  exerted  by  the 
adrenal  glands.  W.  D.  H. 

The  Thyroid  Gland.  VIII.  Walter  Edmunds  (J.  Path.  Bad., 
1912,  16,  481 — 484). — Early  death  from  tetany  which  usually  follows 
total  excision  of  thyroid  and  parathyroid  glands  in  dogs  can  often  be 
prevented  by  the  administration  of  calcium  salts  in  large  doses. 
Pituitary  extract  has  no  such  effect.  If  the  calcium  is  stopped,  the 
animals  die,  but  even  if  it  is  continued  the  animals  eventually  die. 

W.  D.  H. 

The  Influence  of  Muscular  Rigidity  on  the  Carbon  Dioxide 
Output  of  Decerebrate  Cats.  Herbert  E.  Roaf  (Quart.  J.  exp. 
Physiol.,  1912,  5,  31 — 54). — The  muscular  rigidity  produced  by 
removal  of  the  cerebrum  in  cats  differs  from  ordinary  muscular 
(tetanic)  contraction  in  that  it  is  not  accompanied  by  any  increase  in 
the  output  of  carbon  dioxide.  W.  D.  H. 

The  Ash  of  Smooth  Muscle.  Edward  B.  Meigs  and  L.  A. 
Ryan  (J.  Biol.  Chem.,  1912,  11,  401 — 414). — A  full  account  of  a 
research  of  which  a  preliminary  notice  has  already  appeared  (this 
vol.,  ii,  274).  W.  D.  H. 

The  Formation  of  Glycine  in  the  Animal  Organism.  Emil 
Abderhalden  and  Paul  Hirsch  ( Zeitsch .  physiol.  Chem.,  1912,  78, 
292 — 305). — The  fact  that  animal  tissues  possess  marked  synthetic 
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properties  has  recently  received  abundant  confirmation.  The  forma¬ 
tion  of  hippuric  acid  from  glycine  and  benzoic  acid  is  the  instance 
which  has  been  known  longest.  In  the  present  experiments  on 
rabbits,  the  amount  of  hippuric  acid  excreted  was  in  excess  of  that 
which  could  be  accounted  for  by  the  glycine  in  the  food,  and  the 
conclusion  is  drawn  that  this  animal  is  capable  of  forming  large 
quantities  of  glycine  in  its  body,  by  direct  synthesis  from  ammonia. 
The  same  conclusion  is  drawn  from  experiments  on  dogs  fed  on 
caseinogen  which  is  free  from  glycine.  W.  D.  H. 

The  Components  of  Animal  Pats.  Isidor  Klimont  (. Monatsh ., 
1912,  33,  441 — 446). — ’The  fat  of  Lepus  vulgaris  had  the  following 
constants  :  D50  09134,  acid  number  15*3,  saponification  number  204*9, 
iodine  number  107*0,  m.  p.  35°,  temperature  of  solidification  29°.  The 
crude  fat  was  melted,  filtered,  and  cooled.  The  solid  portion,  after 
repeated  recrystallisation  from  acetone  and  from  a  mixture  of  acetone 
and  chloroform,  had  m.  p.  61*5°,  and  was  nearly  pure  tripalmitin. 
The  liquid  portion,  in  which  the  presence  of  linolic  acid  has  been 
proved,  did  not  appear  to  contain  linolenic  acid.  H.  W. 

The  Behaviour  of  the  Pat  of  Torpedo  During  Pregnancy. 
Felix  B,each  [and,  in  part,  Viktor  Widakowich  ( Biochem .  Zeitsch., 
1912,  40,  128 — 137). — The  estimations  of  fat  were  made  on  the 
organs,  eggs,  and  embryos  of  Torpedo  ocellata  obtained  in  different 
seasons  of  the  year.  The  iodine  and  neutralisation  numbers  of  the 
fatty  acids  were  also  determined  when  sufficient  material  was  available. 
From  the  tabulated  results  of  the  analyses,  it  would  appear  that  the 
liver  stores  up  the  characteristic  fat,  the  storage  commencing  even  in 
embryonal  life.  During  the  period  of  nutrition,  the  fat  increases  so 
as  to  form  a  source  of  energy  during  periods  of  starvation.  It  after¬ 
wards  passes  into  the  eggs,  first  in  the  ovaries  and  then  in  the  uterus, 
and  forms  the  source  of  energy  for  the  development  of  the  embryo. 

S.  B.  S. 


Influence  of  Freezing  on  the  Composition  of  Milk.  Carl 
Mai  {Zeitsch.  Nahr.  Genussm.,  1912,  23,  250 — 254), — When  milk  is 
partly  frozen  the  solid  and  liquid  portions  have  different  composi¬ 
tions  ;  the  results  given  in  the  following  table  show  the  composition  of 
these  portions  obtained  by  keeping  10  litres  of  milk  in  a  churn  at 
-  15°  for  thirty  hours. 


D. 

Original  milk  .  1*0318 

Upper  spongy  ice  (0*6  litre)  ...  1'0256 

Fluid  portion  (2*5  litres) .  1-0534 

Hard  ice  on  sides  of  churn  (7 

litres)  .  1  ’0201 

Milk,  thawed  and  re-mixed .  1*0320 


Refracto-  Solids, 

meter  Fat,  not  fat, 
number,  per  cent,  per  cent.  Acidity. 


38-6 

3-7 

8-94 

6-2 

40*2 

11*6 

8  30 

8-2 

53  5 

3*3 

14-17 

110 

30-1 

2-9 

5-75 

3*8 

38*7 

3-6 

8*97 

7-0 

W. 

P.  s. 
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The  Time  of  Excretion  of  Nitrogen,  Sulphur,  and  Carbon 
After  Ingestion  of  Proteins  and  Their  Hydrolysis  Products. 
I.  The  Time  of  Excretion  After  Protein  Ingestion.  II.  The 
Time  of  Excretion  After  Ingestion  of  the  Degradation 
Products.  Charles  G.  L.  Wolf  and  Emil  Osterberg  ( Biochem . 
Zeilsch.,  1912,  40,  193 — 233,  234 — 276). — The  experiments  were 
carried  out  with  the  object  of  determining  the  degradation  time  of 
the  various  forms  of  protein.  They  were  carried  out  on  the  person  of 
a  single  individual  who  was  kept  in  nitrogenous  equilibrium  on  a 
standard  diet  which  was  ample  for  the  caloric  needs  of  the  organism. 
From  time  to  time  nitrogenous  additions  were  made  to  this  diet,  for 
which  the  following  materials  were  employed  :  veal  cutlets,  plasmon, 
gelatin,  alanine,  cystine,  egg-white  (cooked  and  uncooked),  urea, 
ammonium  chloride,  ammonium  nitrate,  degradation  products  of  egg- 
white  which  yielded  no  biuret  reaction,  acid  amides,  and  asparagine. 
Furthermore,  the  excretion  was  investigated  after  periods  of  fasting 
and  after  addition  of  fats  and  carbohydrates  to  the  diet.  During  the 
period  of  investigation,  the  urine  was  collected  hourly  for  sixteen 
hours  after  the  ingestion  of  the  added  diet,  and  the  following  analyses 
of  the  same  were  made  :  total  nitrogen,  urea,  ammonia,  total  sulphur, 
sulphates,  neutral  sulphur,  and  carbon.  The  last-named  factor  was 
determined  by  a  wet  method,  which  is  described  in  some  detail,  and 
does  not  differ  in  any  essentials  from  the  usual  methods.  The 
apparatus  used  for  the  purpose  is  figured  in  the  text.  It  was  found 
that  the  curves  representing  the  nitrogen  and  carbon  excretions  are 
practically  parallel.  The  same  holds  true  in  many  cases  for  the 
nitrogen  and  sulphur  excretion,  but  this  is  by  no  means  always  the  case, 
for  example,  the  maximum  excretion  times  in  the  case  of  unboiled 
egg-white  differ  by  no  less  than  twenty-four  hours.  In  many  cases 
it  appears  as  if  the  sulphur  part  of  the  protein  molecule  is  attacked 
first,  the  formation  of  sulphates  taking  place  before  that  of  urea. 
This  fact  is  especially  noticeable  in  the  case  of  boiled  and  unboiled 
egg-white.  This  early  metabolism  of  sulphur  is  not  due  to  the 
presence  of  the  cystine  group,  as  it  is  also  observed  in  the  case  of 
gelatin,  in  which  the  cystine  group  is  absent.  The  method  employed 
in  these  investigations  has  not  led  to  the  determination  of  the  true 
time  of  deamidisation  of  proteins.  In  the  preliminary  stages  of 
excretion,  the  acid  excretion  products  are  not  combined  with  ammonia, 
but  with  fixed  alkalis  derived  either  from  the  body  or  the  food.  After 
ingestion  of  ammonia,  either  as  citrate  or  chloride,  its  excretion 
follows  very  rapidly.  With  small  doses,  the  excretion  reaches  the 
maximum  in  the  second  hour  after  ingestion,  but  with  larger  doses  the 
excretion  commences  almost  immediately  after  ingestion,  and  reaches 
its  maximum  even  in  the  first  hour.  Urea  formation  from  ammonia  is 
a  reversible  process,  for  after  ingestion  of  large  doses  of  this  substance, 
ammonia  is  excreted. 

Uncooked  egg-white  seems  to  be  degraded  only  slowly,  which  fact 
the  author  ascribes  to  the  presence  of  antiferments  which  it  contains. 
In  the  case  of  digested  egg-proteins,  there  is  not  the  great  want  of 
parallelism  between  the  nitrogen  and  sulphur  excretion  curves  such  as 
was  observed  in  the  cases  of  both  cooked  and  uncooked  egg-albumin.  In 


ii.  582 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


this  case,  furthermore,  the  ammonia  excretion  reaches  its  maximum 
before  that  of  either  carbon,  nitrogen  and  sulphur.  This  fact  can  be 
explained  partly  by  the  presence  of  free  ammonia,  and  partly  by  the 
rapid  deamidisation  of  the  digestion  products.  The  ingestion  of  fats 
and  carbohydrates  causes  an  increase  in  the  nitrogen  and  carbon 
excretion,  but  this  is  possibly  due  only  to  increased  diuresis.  It  is 
very  difficult,  if  not  impossible,  to  draw  any  very  definite  conclusions 
from  experiments  of  the  character  described  as  to  the  time  occupied  in 
degrading  proteins  through  their  various  stages,  until  the  final  end- 
product,  urea,  is  formed.  Some  of  the  results,  such  as  those  obtained 
with  alanine  and  urea,  are  due  probably,  not  to  increased  time  of 
resorption,  but  to  retention  in  the  organism.  S.  B.  S. 

Undialysable  Urinary  Substances.  Henri  Labb£  and  G. 
Vitry  ( Gomjot .  rend .,  1912,  154,  1189 — 1191). — The  non  dialysable 
substances  excreted  by  a  normal  subject  in  the  urine  of  twenty-four 
hours  amount  to  1*5 — 2  grams.  The  material  is  highly  nitrogenous, 
but  free  from  amino-acids,  and  appears  to  consist  of  polypeptides  or 
higher  degradation  products  of  proteins.  W.  0.  W. 

The  Reducing  Substances  in  the  Urine  of  Women  during 
the  Lying-in  Period.  Helga  Gronvall  ( Biochem .  Zeitsch.,  1912, 
40,  145 — 151). — The  total  reduction  (by  Bang’s  method)  of  the  urine 
both  before  and  after  fermentation  was  estimated.  From  the  average 
of  twenty  cases,  it  was  found  that  the  urine  contained  0*17%  of  sugar, 
which  is  about  six  times  the  normal  quantity.  The  daily  variations 
and  also  the  creatinine  and  uric  acid  were  determined  in  several  cases. 
The  sugar  was  found  to  account  for  44*2  to55,6%of  the  total  reduction, 
the  uric  acid  5’1 — 7*9%,  and  the  creatinine  5  ‘5  to  12%.  The  creatinine 
excretion  is  less  than  normal,  and  the  uric  acid  about  normal.  The 
amount  of  sugar  secreted  daily  shows  considerable  variations,  as  also 
does  the  creatinine  ;  the  uric  acid  variations,  on  the  other  hand,  are 
somewhat  small.  S.  B.  S. 

Calomel  Diuresis.  Rudolf  Fleckseder  (Arch.  exp.  Path.  Pharm., 
1912,  67,  409 — 450). — Mercury  acts  as  a  diuretic  only  in  the  ionised, 
not  in  the  colloidal,  condition.  Its  effect  on  the  kidney  is  mainly 
secondary  to  its  effect  in  producing  hydraemia,  and  this  in  its  turn 
largely  depends  on  increased  absorption  of  water  from  the  alimentary 
canal.  Atropine,  which  lessens  this,  acts  antagonistically  to  calomel 
in  its  diuretic  effect.  Opium  inhibits  calomel  diarrhoea,  but  by  lessen¬ 
ing  peristalsis  increases  the  possibility  of  water  absorption  from  the 
large  intestine.  Diuresis  therefore  is  usually  observed  with  a 
combination  of  calomel  and  tincture  of  opium.  W.  D.  H. 

Certain  Reactions  of  the  Blood  in  Carcinoma.  John  A. 
Shaw-Mackenzie  (Proc.  Roy.  Soc.  Med.,  1912,  5;  Therap.  Section, 
152 — 161). — The  serum  of  the  blood  taken  from  cases  of  carcinoma 
manifests  two  important  properties :  (1)  an  increased  antitryptie 
value,  and  (2)  a  power  to  accelerate  the  action  of  pancreatic  lipase 
which  is  far  in  excess  of  what  is  found  in  normal  serum.  These 
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two  reactions  when  present  together  furnish  a  valuable  aid  in  the 
diagnosis  of  malignant  disease,  and  their  absence  excludes  the  diagnosis 
of  cancer.  After  recovery  or  improvement,  or  during  a  period  of 
quiescence,  the  accelerating  action  on  lipase  remains  high  or  may  even 
increase  ;  but  under  the  same  conditions  the  antitryptic  value  falls  to 
normal.  Such  reactions  serve  therefore  to  control  treatment  and  to 
indicate  progress  towards  recovery  or  the  reverse.  The  lipoclastic 
acceleration  is  possibly  a  natural  factor  in  resistance  to  disease  in 
carcinoma  and  other  conditions.  If  this  is  admitted,  serum  and  other 
substances  which  increase  this  protective  mechanism  are  indicated  in 
treatment.  Already  beneficial  results  in  malignant  disease,  both  in 
mice  and  men  treated  on  such  lines,  have  been  noted,  but  the  cases 
are  as  yet  too  few  to  yield  decisive  results.  W.  D.  H. 

Does  an  Abnormal  Composition  of  Fat  Play  Any  Part 
in  Cancer?  Leonhard  W acker  {Zeitsch.  physiol.  C/tem.,  1912,  78, 
349 — 364). — An  abnormal  composition  of  the  body  fat,  such  as  a  high 
content  of  olein  or  oleic  acid,  does  not  occur  in  carcinoma. 

W.  D.  H. 

The  Respiratory  Exchange  of  Diabetic  Patients  on  Different 
Forms  of  Diet.  Alfred  Leimdorfer  ( Biochem .  Zeitsch.,  1912,  40, 
326 — 340). — The  Zuntz-Geppert  apparatus  was  employed  in  these 
researches.  It  was  found  that  in  severe  cases  on  a  rigid  diet  there 
was  an  increase  in  the  oxygen  consumption  as  compared  with  the 
normal  without  any  marked  increase  of  carbon  dioxide  output.  There 
was  no  marked  deviation  from  the  normal  in  moderately  severe  cases. 
In  the  severe  cases  the  oxygen  consumption  diminished  to  the  normal, 
without  any  marked  change  in  the  carbon  dioxide  output,  when  the 
patients  were  put  on  an  oat  or  vegetable  diet.  The  increase  of  oxygen 
consumption  in  severe  cases  on  a  rigid  diabetic  diet  is  to  be  ascribed 
to  the  increase  in  the  intermediary  metabolism,  such  as  the  formation 
of  sugar  and  acetone-substances  from  proteins  and  fats,  and  as  these 
are  not  oxidised,  the  fact  that  there  is  no  increased  carbon  dioxide 
output  can  be  accounted  for.  The  increased  respiration  of  diabetic 
patients,  furthermore,  can  be  explained  by  the  acidosis  and  the 
stimulating  action  of  the  acid  metabolism  products,  such  as  the  acetone 
substances,  on  the  breathing  centres.  S.  B.  S. 

The  Diminution  of  the  Antitryptic  Power  of  the  Blood 
in  Diabetes.  Kurt  Meyer  ( Biochem .  Zeitsch .,  1912,  40,  125 — 127). 
— As  it  has  been  stated  that  in  diabetes  there  is  a  diminution  of  the 
antitryptic  action  of  the  blood,  experiments  were  carried  out  to 
ascertain  whether  this  is  due  to  the  sugar.  A  rabbit  was  rendered 
hyperglycgemic  by  the  injection  of  adrenaline,  and  it  was  found  that 
in  spite  of  the  marked  increase  of  sugar,  there  was  no  change  in  the 
antitryptic  value.  The  conclusion  is  drawn  that  in  cases  of  diabetes, 
side  by  side  with  the  destruction  of  pancreas  and  diminution  of  trypsin 
production,  there  is  also  a  diminution  of  antitrypsin  formation. 

S.  B.  S. 
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The  Resorption  of  Drugs  from  Ointments  made  from 
Different  Bases.  F.  Sauerland  (. Biochem .  Zeitsch.,  1912,  40, 
56 — 82). — Iothione,  methyl  salicylate,  spirosal,  and  saligenin  were  made 
up  into  ointment  containing  25%  of  the  drug  with  the  following  media  as 
bases :  lard,  vaselin,  and  lanolin.  The  conditions  of  application  in 
the  various  experiments  were  made  as  nearly  similar  as  possible,  and 
the  resorption  was  determined  by  estimating  the  time  and  rate  of 
excretion,  in  one  set  of  drugs  of  iodine,  and  in  the  other  of  salicylic 
acid  in  the  urine.  The  results,  which  are  chiefly  of  technical  pharma¬ 
ceutical  interest,  show  marked  differences  of  the  rate  of  resorption  of 
the  various  drugs,  according  to  the  medium  in  which  they  are 
mixed.  S.  B.  S. 

The  Rapidity  of  Absorption  of  Drugs  Introduced  into  the 
Cerebro  spinal  Fluid.  Walter  E.  Dixon  and  William  D. 
Halliburton  ( Proc .  physiol.  Soc.,  1912,  vii ;  J.  Physiol.,  44). — Small 
doses  of  drugs  with  easily  recognisable  physiological  actions,  such  as 
atropine  and  adrenaline,  when  introduced  into  the  cerebro-spinal 
fluid  produce  their  typical  effects  in  a  very  short  time,  usually  within 
a  few  seconds,  in  fact  almost  as  rapidly  as  if  introduced  intravenously. 
They  are,  therefore,  probably  absorbed  directly  into  the  blood,  and 
not  via  the  lymph  stream.  This  view  is  supported  by  experiments 
with  methylene-blue ;  no  traces  of  blood  colour  can  be  seen  in  the 
thoracic  lymph  during  half  an  hour  after  it  is  placed  in  the  cerebro¬ 
spinal  space.  W.  D.  H. 

The  Relationship  between  Chemical  Constitution  and 
Pharmacological  Action  of  Preparations  of  Antimony.  Otto 
Brunner  {Arch.  exp.  Path.  Pharm.,  1912,  08,  186 — 208). — A  number 
of  experiments  on  animals  are  recorded,  in  which  many  compounds  of 
antimony  were  given  by  various  methods.  The  main  outcome  of  the 
research  is  that  all  the  powerfully  acting  compounds  contain  tervalent, 
and  all  the  feebly  actiug  ones  contain  quinquevalent,  antimony.  No 
evidence  of  habituation  to  either  group  was  obtained.  W.  D.  H 

The  Concentration  of  Ethyl  Chloride  in  the  Blood  of  Warm- 
and  Cold-blooded  Animals  at  the  Onset  of  Narcosis.  Ernst 
Frey  ( Biochem .  Zeitsch.,  1912,  40,  29 — 35). — The  concentration  was 
determined  by  finding  the  concentration  of  ethyl  chloride  in  the  air 
just  necessary  to  produce  narcosis,  and  ascertaining  the  amount  of  gas 
which  could  be  dissolved  by  water  under  these  conditions.  The 
concentration  of  this  aqueous  solution  was  assumed  to  be  the  concen¬ 
tration  of  ethyl  chloride  in  the  plasma  at  the  onset  of  narcosis.  It 
was  found  that  this  onset  takes  place  in  the  case  of  a  frog  when  the 
air  contains  1*8%  of  the  chloride.  Water  at  the  temperature  of  air 
dissolves  0*5679%  when  in  contact  with  pure  ethyl  chloride.  When  ethyl 
chloride  forms  only  1'8%  of  the  atmosphere  in  contact  with  water,  the 
latter  dissolves  0,01022%.  The  narcosis  experiments  were  carried  out 
under  a  pressure  slighter  higher  than  atmospheric.  Under  these 
conditions,  water  dissolves  0*0104%  of  ethyl  chloride,  and  this  is 
assumed  to  be  the  concentration  of  the  gas  in  frog’s  blood  at  the  onset 


PHYSIOLOGICAL  CHEMISTRY. 


li.  585 


of  narcosis.  A  mouse  is  narcotised  in  an  atmosphere  containing  3'6% 
of  ethyl  chloride.  The  solubility  of  the  gas  in  water  at  the  body 
temperature  of  the  mouse  when  water  is  in  contact  with  undiluted 
gas  is  0'2709%.  From  these  numbers  it  is  calculated  that  onset  of 
narcosis  takes  place  in  a  mcfuse  when  the  blood  contains  0’0101%  of 
ethyl  chloride,  a  number  hardly  differing  from  that  found  in  the  case 
of  the  frog.  S.  B.  S. 

Pharmacology  and  Therapeutics  of  Lecithin  and  Phytin. 
William  Bain  ( Lancet ,  April  6th,  1912;  Reprint  12  pp.). — Lecithin 
is  a  valuable  drug  in  anaemia  and  debility ;  it  acts  as  a  metabolic 
stimulus,  for  it  is  impossible  to  conceive  that  the  small  extra  amount 
of  nitrogen  and  phosphorus  given  in  a  few  grains  of  lecithin  can  act 
as  a  tissue-former  in  any  substantial  degree.  Its  good  effect  on  the 
nervous  system  is  secondary  to  improvement  in  general  nutrition,  and 
not  because  it  is  a  “brain  food.”  Its  most  striking  effect  is  on  the  blood, 
red  and  white  corpuscles  (especially  lymphocytes)  and  haemoglobin  being 
all  increased.  Illustrative  experiments  on  rabbits  are  given  in  detail. 
The  effects  with  phytin  on  animals  were  so  unsatisfactory  that  it  was 
not  tried  clinically.  The  paper  also  discusses  such  questions  as  the 
comparative  therapeutic  value  of  inorganic  and  organic  compounds  of 
phosphorus,  and  the  possible  ways  in  which  minute  quantities  of 
certain  constituents  of  the  food  may  influence  nutrition.  W.  D.  H. 

Hypotensive  Action  of  Guanine.  Alexandre  Desgrez  and 
Dorleans  ( Compt .  rend.,  1912,  154,  1109 — 1111). — Experiments  on 
dogs  and  rabbits  show  that  guanine  diminishes  the  arterial  blood 
pressure  when  administered  by  intravenous  injection.  As  guanine 
arises  in  the  pancreas,  the  antagonistic  effects  of  this  organ  to  those 
of  the  suprarenal  secretion  are  probably  due,  in  part,  to  the  action  of 
this  substance.  W.  O.  W. 

Formation  of  Homogentisic  Acid  After  the  Administration 
of  Large  Quantities  of  ^-Tyrosine  by  the  Mouth.  Emil 
Abderhalden  ( Zeitsch .  physiol.  Chem.,  1912,77,  454 — 461). — Hitherto 
efforts  to  produce  alkaptonuria  by  the  administration  of  tyrosine  and 
phenylalanine  have  failed.  Similar  experiments  on  dogs  and  rabbits 
by  the  author,  even  with  large  doses,  also  gave  a  negative  result, 
largely  because  these  substances  are  badly  absorbed  and  may  produce 
vomiting.  Doses  of  30  grams  of  tyrosine  and  25  grams  of  phenyl¬ 
alanine  in  man  also  proved  ineffectual.  In  one  man,  however,  a 
positive  result  was  obtained  :  the  laboratory  attendant  took  50  grams  of 
tyrosine  within  twenty-four  hours,  and  homogentisic  acid  was  separated 
from  his  urine.  W.  D.  H. 

Action  of  Atropine  in  the  Organism.  Rene  Metzner  (Arch, 
exp.  Path.  Pharm.,  1912,  68,  110 — 159). — Rabbit’s  blood  or  serum 
destroys  atropine  both  in  vivo  and  in  vitro,  so  that  it  no  longer 
dilates  the  pupil  or  paralyses  the  organs  ;  5  mg.  may  be  destroyed 
per  c.c.  of  blood  in  twenty-four  to  forty-eight  hours.  The  actual  power 
is  variable,  but  no  relationship  to  thyroid  disease,  such  as  Fleischmann 
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described,  was  found.  This  power  of  the  blood  explains  the  variable 
doses  of  the  alkaloid  necessary  to  paralyse  the  vagus  in  different  rabbits. 
It  is  destroyed  by  heating  the  serum  to  60°,  but  not  by  extraction 
with  ether ;  the  atropine  is  broken  up  into  tropine  and  tropic  acid. 

W.  D.  H. 

The  Behaviour  of  Atropine  in  the  Organism  of  the  Rabbit. 
Arthur  Heffter  and  G.  Fickewirth  ( Biochem .  Zeitsch.,  1912,  40, 
36 — 47). — There  is  no  storing  up  of  atropine  in  the  organism  of  a 
rabbit  after  prolonged  dosage  per  os.  A  part  is  secreted  unchanged  in 
the  urine,  together  with  very  small  quantities  of  tropine  and  a  small 
quantity  of  an  unknown  base.  The  total  quantity  of  bases  recovered 
is  about  half  that  of  the  atropine  ingested.  A  considerable  amount 
of  tropine  is  burnt  up  in  the  organism.  Atropic  acid  is  also  burnt 
up.  The  disappearance  of  atropine  can  be  explained  on  the  assump¬ 
tion  that  it  is  first  hydrolysed  and  the  hydrolytic  products  are  then 
oxidised.  Atropine  is  also  hydrolysed  when  left  in  contact  with 
putrefying  urine.  The  total  bases  in  the  urine  are  estimated  by 
extracting  for  several  days  with  ether,  dissolving  out  from  an  aliquot 
part  of  the  solution  with  excess  of  A/100-hydrochloric  acid,  and 
titrating  the  excess  of  acid  with  W/lOO-alkali  in  the  presence  of 
lodoeosin.  Tropine  and  atropine  could  be  separated  by  a  fractional 
crystallisation  of  the  aurichlorides.  S.  B.  S. 

The  Resistance  of  the  Rabbit  to  Atropine.  Arthur  Heffter 
and  G,  Fickewirth  {Biochem.  Zeitsch.,  1912,  40,  48 — 55). — In  com¬ 
paring  the  toxic  doses  of  atropine  when  administered  per  os,  subcutan¬ 
eously,  and  intravenously,  it  was  found  that  the  intravenous  toxic  dose 
was  about  one-tenth  of  that  of  the  subcutaneous.  The  greater 
resistance  to  atropine  of  the  rabbit  as  compared  with  the  dog  was 
found  to  exist  only  when  the  drug  was  administered  subcutaneously. 
In  this  case  about  twice  as  much  more  atropine  is  necessary  to  kill  the 
rabbit  than  is  toxic  to  the  dog.  This  is  due  to  the  fact  that  rabbit’s 
blood  can  render  atropine  non- toxic.  When  injected  directly  into  the 
blood-stream,  however,  the  atropine  rapidly  disappears  therefrom,  and 
is  taken  up  by  the  tissues.  S.  B.  S. 

Rate  of  Evolution  of  Hydrocyanic  Acid  from  Linseed  Under 
Digestive  Conditions.  Sydney  H.  Collins  {Univ.  Durham  Phil.  Soc., 
1912,  4,  99 — 106.  Compare  Henry  and  Auld,  Abstr.,  1908,  ii,  619). 
— The  results  show  that  under  normal  conditions  hydrocyanic  acid  is 
not  likely  to  be  liberated  in  dangerous  quantity  in  the  stomach  of  an 
animal  fed  on  linseed  cake. 

A  regulated  current  of  hydrogen,  provided  by  the  apparatus 
described  elsewhere  (this  vol.,  ii,  548),  was  passed  through  a  weighed 
quantity  of  linseed  cake,  mixed  with  water  and  kept  at  a  definite 
temperature  by  a  special  thermostat  (this  vol.,  ii,  548).  The  hydro¬ 
cyanic  acid  formed  was  thus  removed,  absorbed  in  sodium  hydroxide 
solution,  and  estimated  colori metrically.  It  was  found  that  the 
production  of  hydrocyanic  acid  is  greatly  retarded  by  the  presence  of 
acid  in  much  less  amount  than  is  normally  present  in  the  stomach  of  a 
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healthy  animal.  The  amount  of  hydrocyanic  acid  formed  is  also 
dependent  on  the  amounts  of  glucoside  and  enzyme  present,  and  on 
the  temperature  and  various  other  factors.  It  is  possible  that  poison¬ 
ing  by  linseed  cake  might  occur  in  animals  suffering  from  indigestion 
of  such  a  character  that  the  food  is  not  rendered  acid,  but  such  cases 
are  probably  very  rare.  T.  A.  H. 

The  Toxicity  of  Sugar  Solutions  to  Pundulus  and  the 
Apparent  Antagonism  between  Salts  and  Sugars.  Jacques 
Loeb  (/.  Biol.  Chem .,  1912,  11,  415 — 420). — Fundulus  lives  longer  in 
solutions  of  sucrose  and  dextrose  made  up  in  a  Jf/5-solution  of  the 
chlorides  of  sodium,  potassium,  and  calcium  than  when  the  salts  are 
absent.  In  these  solutions,  bacteria  cause  acid  formation,  and  the 
apparent  antagonism  between  sugar  and  salt  is  really  antagonism 
between  acid  and  salt.  The  fatal  effect  of  the  sugar  solutions  can  be 
prevented  by  renewing  the  solution  every  twenty-four  hours.  Greater 
concentrations  of  sugar  than  Mj 4  are,  however,  toxic  in  themselves. 

W.  D.  H. 

Adrenaline-like  Actions  of  Cobra  Venom.  James  A.  Gunn 
{Quart.  J.  exp.  Physiol.,  1912,  5,  67 — 82). — Without  going  so  far  as 
to  assert  that  the  active  principle  of  cobra  venom  is  adrenaline,  many 
resemblances  in  the  action  of  the  two  substances  in  stimulating 
sympathetic  nerve-endings  and  in  the  comparative  resistance  of 
different  animals  towards  both  materials  are  pointed  out. 

W.  D.  H. 
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The  Chemical  Composition  of  Tubercle  Bacilli.  Theodor 
Panzer  ( Zeitsch .  physiol.  Chem .,  1912,  78,  414 — 419). — The  fat 
extracted  from  tubercle  bacilli  contains  no  cholesterol  (digitonin 
method).  Evidence  was  found  of  the  presence  of  a  gelatinising 
material  (pectin)  and  of  a  carbohydrate-yielding  substance,  which  is 
probably  chitin.  W.  D.  H. 

Fermentative  Degradation  of  Cellulose.  Hans  Pringsheim 
{Zeitsch.  physiol.  Chem.,  1912,  78,  266 — 291). — Cellulose  is  exposed  to 
the  action  of  bacteria  for  a  certain  time,  and  when  decomposition  is 
vigorous  an  antiseptic  is  added.  This  checks  the  development  of 
gas,  but  allows  the  action  of  the  endo-enzymes  to  continue.  After 
a  short  period  of  action  of  these,  it  is  possible  to  show  the  presence  of 
cellobiose  and  of  dextrose  in  the  degradation  products.  This  result 
was  obtained  with  denitrifying  bacteria,  with  bacteria  which  produce 
methane  or  hydrogen,  and  with  thermophil  bacteria,  the  last  being 
especially  active  in  causing  decomposition.  Other  non-reducing 
carbohydrates  are  not  formed.  The  range  of  activity  of  the  cellulase  is 
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from  20°  to  70°.  It  is  very  stable  towards  antiseptics.  Iodoform 
was  found  to  be  the  best  antiseptic  for  arresting  the  bacterial  action, 
which  is  only  temporarily  stopped  by  the  other  antiseptics. 

Deductions  are  drawn  from  the  intermediate  formation  of  cellobiose 
from  cellulose  by  digestion  as  to  the  behaviour  of  cellulose  in  the 
animal  stomach.  E.  F.  A. 

The  Effect  of  Lecithin  on  the  Fermentation  of  Sugar  by 
Bacteria.  Albert  A.  Epstein  and  H.  Olsan  (J.  Biol.  Chem .,  1912, 
11,  313 — 322). — The  tendency  of  lecithin  is  to  increase  fermentation, 
but  there  are  differences  between  different  sugars,  although  no 
relationship  between  this  difference  and  the  chemical  composition  of 
the  sugars  was  made  out.  W.  D.  H. 

The  Surface  Tension  of  the  Living  Plasma  Membranes  of 
Yeasts  and  Moulds.  Bruno  Kisch  ( Biochem .  Zeitsch.,  1912,  40, 
152 — 188). — The  cells  were  treated  with  various  solutions,  and  the 
injury  was  investigated  (a)  by  ascertaining  whether  invertin  had 
escaped  from  the  cells  when  the  latter,  after  centrifugalisation 
from  the  liquid  under  investigation,  were  treated  with  a  sucrose 
solution ;  ( b )  by  ascertaining  whether  the  cells  were  capable  of 
germinating  when  transferred  after  treatment  to  a  normal  culture 
medium.  It  was  found  that  yeast  cells  were  permanently  injured 
when  treated  with  a  liquid  of  which  the  surface  tension  was  less  than 
half  of  that  at  the  inter-surface  water-air.  Acids  of  a  concentration 
higher  than  Nj 9  also  permanently  injured  the  cells.  Various  moulds 
behave  in  the  above  respects  like  yeast.  Spores  and  conidia  are 
more  resistant.  The  changes  produced  by  acids  and  liquids  of  low 
surface  tension  are  irreversible.  S.  B.  S. 

Proteolysis  of  Yeast.  Albert  J.  J.  Vandevelde  (Bull.  Soc. 
chim.  Belg.,  1912,  20,  107 — 112). — A  study  of  the  proteolysis  of  yeast 
cells  under  the  influence  of  different  reagents,  namely,  hydrochloric 
acid,  sodium  carbonate,  pepsin,  trypsin,  and  tartaric  acid,  an  admixture 
of  chloroform  and  acetone  being  used  to  prevent  putrefaction  during 
prolonged  incubation  (compare  Abstr.,  1907,  i,  372).  W.  G. 

Fermentative  and  Proteolytic  Phenomena  of  Yeast  Cells 
in  the  Presence  of  Iodoform,  Bromoform,  Chloroform,  and 
Acetone.  Albert  J.  J.  Vandevelde  (Biochem.  Zeitsch.,  1912,  40, 
1 — 4). — Yeast  cells  in  the  presence  of  acetone  and  an  acetone  solution 
of  iodoform  were  capable  of  fermenting  sugar,  although  the  amount  of 
carbon  dioxide  evolved  was  less  than  normal.  The  cells  when  sown 
afterwards  in  a  normal  fermentation  liquid  produced  normal  fermenta¬ 
tion.  In  presence  of  acetone  solutions  of  bromoform  and  chloroform, 
the  fermentation  was  much  less,  and  the  cells  when  sown  afterwards  in 
a  normal  liquid  produced  no  fermentation.  The  proteolysis  of  yeast 
cells  in  presence  of  chloroform  and  acetone  under  varying  conditions 
was  also  investigated,  and  the  distribution  of  the  nitrogen  amongst 
the  coagulable  proteins,  proteoses,  peptones,  and  amino-acids  was 
determined,  the  results  being  tabulated.  S.  B.  S. 
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Alcohol,  a  More  or  Less  Excellent  Pood  for  Different 
Fungi.  Paul  Lindner  and  Stepan  Cziser  ( Woch .  Brauerei,  1912, 
29,  1 — 7  ;  Zeitsch.  Spiritusind ,  1912,  73 — 75). — An  account  of 
numerous  experiments  which  demonstrate  that  many  yeasts  (especially 
mould  yeasts)  increase  vigorously  when  kept  in  a  2 — 4%  solution  of 
alcohol,  a  portion  of  the  alcohol  being  employed  for  the  production  of 
new  cells.  In  some  cases  the  growth  in  alcohol  was  equal  to 
(or  greater  than)  that  in  ammonium  sulphate-dextrose  solutions. 
Numerous  illustrations  of  the  cultures,  with  the  tabulated  results 
of  the  experiments,  are  given  in  the  original.  F.  M.  G.  M. 

Fermentation  by  Yeast.  II.  Hans  von  Euler  and  Helmer 
BackstrOm  ( Zeitsch .  physiol.  Chem.,  1912,  77,  394 — 401). — The  sodium 
salt  of  hexosephosphoric  acid  accelerates  fermentation  of  dextrose  by 
living  yeast,  but  is  itself  not  fermented  by  the  yeast.  The  addition  of 
double  the  quantity  of  the  ester  salt  has  no  further  effect  on  the  rate 
of  fermentation.  An  equivalent  quantity  of  sodium  dihydrogen 
phosphate  causes  a  slight  acceleration  of  fermentation. 

Well-washed  dry  yeast  together  with  sodium  hexosephosphate  is 
unable  to  cause  fermentation  in  dextrose  solutions,  but  on  the 
addition  of  the  washings,  fermentation  takes  place.  The  hexose¬ 
phosphate  is  therefore  not  the  co-enzyme  ;  this  is  a  confirmation  of 
the  view  expressed  by  Harden  and  Young  (Abstr.,  1910,  i,  292; 
i  ,  643).  E.  F.  A. 

Fermentation  and  Production  of  Formic  Acid  by  Yeast. 
A  Correction.  Hartwig  Franzen  and  O.  Steppuhn  ( Zeitsch . 
physiol.  Chem.,  1912,  78,  164.  Compare  this  vol.,  ii,  475). — A 
correction  of  the  theoretical  considerations  involved  in  the  un- 
symmetric  elimination  of  water  from  the  glycol  form  of  dihydroxy- 
acetone,  leading  to  the  formation  of  a-lactic  acid  and  of  formic  acid. 

E.  F.  A. 

Formation  of  Acetaldehyde  in  the  Alcoholic  Fermentation 
of  Sugar.  S.  Kostytscheff  ( Ber .,  1912,  45,  1289 — 1293*). — Zinc 
chloride  was  found  to  have  an  inhibitory  action  on  the  production  of 
carbon  dioxide  from  dextrose  or  sucrose  by  hefanol  (dried  yeast), 
whilst  at  the  same  time  a  small  quantity  of  acetaldehyde  was  produced. 
The  resulting  mixture  was  distilled,  and  the  aldehyde  identified  in  the 
distillate  by  the  blue  coloration  obtained  with  sodium  nitroprusside 
and  diethylamine,  and  also  by  means  of  its  jt?-nitrophenylhydrazone. 
By  fermenting  200  grams  of  sucrose  for  four  days  in  presence  of 
5  grams  of  zinc  chloride,  0‘4917  gram  of  the  p-nitropheuylhydrazone 
was  obtained. 

No  aldehyde,  or  merely  a  trace,  was  obtained  from  the  fermentation 
of  sugar  in  the  absence  of  zinc  chloride,  or  from  the  autofermentation 
of  the  yeast  in  presence  of  zinc  chloride.  No  formaldehyde  could  be 
detected  in  the  products,  but  indications  of  the  presence  of  formic  acid 
were  obtained. 

In  these  experiments  the  aldehyde  is  probably  a  primary  product  of 
the  fermentation  of  the  sugar,  and  may  thus  be  an  intermediate 
*  and  Zeitsch.  physiol.  Chtm.,  1912,  79,  130 — 145. 
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compound  in  alcoholic  fermentation,  further  reacting  with  formic  acid 
to  produce  carbon  dioxide  and  alcohol  according  to  the  theory  of 
Schade.  W.  J.  Y. 

Chemical  Composition  and  Formation  of  Enzymes.  IV. 
The  Adaptation  of  a  Yeast  to  Galactose.  Hans  von  Euler  and 
David  Johansson  {Zeitsch.  physiol.  Chem.,  1912,  78,  246 — 265). — 
Various  researches  are  quoted  to  show  that  micro-organisms  habituated 
to  various  nutrients  develop  enzymes  capable  of  splitting  them.  This 
is  confirmed  in  the  present  experiments  on  yeast  in  a  nutritive  medium 
containing  galactose.  Details  of  the  rate  of  formation  of  galactose 
are  given.  W.  D.  H. 

Paralysis  of  Enzymes.  L.  Lichtwitz  {Zeitsch.  physiol.  Chem., 
1912,  78,  128 — 149). — Tammann’s  term  paralysis  of  enzymes 
(Fermentlahmung)  means  the  harmful  effect  produced  on  an 
enzyme  by  the  action  of  the  products  formed.  It  was  found  that 
yeast  grown  in  solutions  of  invert-sugar  possesses  a  smaller  invertase 
action  than  yeast  grown  in  solutions  of  pure  sucrose  ;  this  weakening 
depends  on  the  concentration  of  the  invert-sugar.  W.  D.  H. 

Conversion  of  Amines  into  Alcohols  by  Yeasts  and 
Moulds.  Felix  Ehrlich  and  P.  Pistschimuka  ( Ber .,  1912,  45, 
1006 — 1012). — The  action  of  yeasts  on  amino-compounds  has  been 
extended  to  the  primary  amines,  which  are  converted  thereby  into  the 
corresponding  alcohols  with  liberation  of  ammonia:  R-CH2*NH2  + 
H20  =  Pv-CH2-0H  +  NH3. 

In  this  way  tyrosol  (j9-hydroxyphenylethyl  alcohol  ;  Abstr.,  1911,  i, 
127)  was  obtained  fromp-hydroxyphenylethylamine,  and  isoamyl  alcohol 
from  isoamylamine. 

Brewers’  and  distillers’  yeasts  only  bring  about  the  conversion  to  a 
very  slight  extent,  either  when  grown  in  the  medium  or  when  added 
in  quantity  in  the  form  of  pressed  yeast-.  Wild  yeasts  and  mycoderma 
yeasts,  such  as  Willia  anomala,  and  moulds  of  the  type  of  Oidium  lactis, 
however,  convert  these  amines  almost  quantitatively  into  the  alcohols 
when  grown  in  sterile  solutions  of  these  substances  containing  sugar 
and  nutrient  salts.  Amines  are  probably  intermediate  compounds  in 
the  formation  of  alcohols  from  amino-acids  by  yeast.  W.  J.  Y. 

Decomposition  of  Fats  by  the  Higher  Fungi.  I.  Degrada¬ 
tion  of  Glycerol  and  the  Absorption  of  Fat  by  the  Fungus 
Cell.  Alb.  Spieckermann  ( Zeitsch .  Ncihr.  Genussm.,  1912,  23, 
306 — 331). — Methods  are  described  for  growing  mould  fungi  in  solid 
or  liquid  culture  media  containing  fatty  acids  or  fats.  Glycerol  is  an 
excellent  nutrient  for  moulds,  the  growth  of  which  in  media  containing 
glycerol  depends  on  the  nature  of  the  nitrogenous  nutrient.  When 
alkali  nitrates  are  used,  there  is  a  selective  absorbtion  of  nitrate  by  the 
fungus  and  the  medium  becomes  alkaline ;  when,  however,  inorganic 
ammonium  salts  are  used,  the  ammonia  is  selectively  absorbed  and  the 
solution  becomes  acid.  Ammonium  salts  give  better  results  than 
nitrates,  potassium  nitrate  gives  a  larger  dry  weight  of  fungus  than 
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the  equivalent  quantity  of  sodium  nitrate,  and  ammonium  sulphate, 
gives  a  larger  yield  than  the  equivalent  amount  of  nitrates,  including 
ammonium  nitrate. 

Glycerol  is  converted  by  the  fungus  into  carbon  dioxide  and  water, 
about  two-thirds  to  three-quarters  of  the  former  passing  away  and 
the  rest  of  the  carbon  being  incorporated  in  the  new  growth. 

Experiments  are  described  in  detail  with  illustrations  to  explain  the 
absorbtion  of  fats  by  the  cells.  The  conclusion  is  drawn  that  the 
fatty  acids  are  absorbed  in  the  main  in  the  form  of  soap  solutions. 
The  glycerides  are  hydrolysed  to  glycerol  and  fatty  acid  by  a  lipase 
outside  the  cell.  E.  F.  A. 

Action  of  Substances  Readily  Soluble  in  Water,  but  not 
Soluble  in  Oil,  on  the  Growth  of  the  Penicillium  glaucum. 
Jacob  Boeseken  and  H.  Waterman  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam ,  1912,  14,  1112  — 1117.  Compare  this  vol.,  ii,  283,  306). 
— Retardation  phenomena  quite  different  from  those  observed  with 
substances  soluble  in  oil  and  probably  attributable  to  the  action  of 
hydrogen  ions  have  been  observed  with  oxalic,  malonic,  tartaric,  and 
lactic  acids  at  definite  concentrations.  These  can  be  prevented  by 
neutralisation ;  by  the  addition  of  gentisic  acid  (harmless  in  itself)  to 
a  solution  of  tartaric  acid  below  the  harmful  concentration,  they  can 
be  revived.  The  harmful  concentration  of  the  H-ions  for  Penicillium 
glaucum  has  been  determined  at  1  x  10“ 5  gram-equivalent ;  for 
Aspergillus  niger  at  4'5  x  10~5. 

It  is  surmised  that  the  coagulation  of  the  colloidal  plasmic  wall  is 
attended  by  the  neutralisation  of  the  colloids  having  a  negative  charge 
by  the  hydrogen  ions  with  a  positive  charge.  H.  W. 

Displacement  by  Water  of  Nutritive  Substances  in  Seeds. 
Gustave  Andre  ( Compt .  rend,,  1912,  154, 1103 — 1105.  Compare  this 
vol.,  ii,  198). — As  far  as  the  loss  of  potassium  by  exosmosis  is  con¬ 
cerned,  grains  of  wheat  and  haricot  beans  behave  in  the  same  way  as 
the  potato  tubers  previously  studied.  The  organs,  however,  lose 
nitrogen  much  more  slowly  and  less  completely  when  steeped  in  water, 
experiments  showing  that  about  90%  of  the  nitrogen  is  present  in  a 
non-diff usible  form.  After  two  hundred  and  eighty-one  days’  steeping, 
wheat  lost  79 '57%  of  its  phosphoric  acid  and  haricots  83 '4%  ;  most  of 
the  loss  occurred  in  the  first  twenty-seven  days.  W.  0.  W. 

Carbon  Nutrition  of  Phanerogams  by  means  of  Certain 
Organic  Acids  and  their  Potassium  Salts.  Ravin  {Compt.  rend., 
1912,  154,  1100 — 1103). — Experiments  on  radishes  grown  in  Knop’s 
nutritive  medium  show  that  addition  of  malic,  tartaric,  citric,  succinic, 
and  oxalic  acids  to  the  medium  causes  an  increase  in  the  weight  of  the 
plants  and  in  the  respiratory  quotient,  the  acids  being  absorbed  and 
assimilated  by  the  organism.  The  corresponding  acid  and  normal  salts 
of  the  acids  have  less  effect  on  development.  W.  O.  W. 

Phosphorus  Compounds  Soluble  in  Water  and  Alcohol 
from  Plants.  V.  Hermann  Ulrich  {Arch.  exp.  Path.  Pharm., 
1912,  68,  171 — 185). — The  compounds  of  phosphorus  in  plants  are 
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divided  into  (1)  those  soluble  in  alcohol ;  (2)  those  soluble  in  water, 
and  (3)  proteins.  Analytical  details  are  given  of  the  total  phosphorus 
in  the  alcoholic  and  acid  aqueous  extracts  of  various  kinds  of  oats  and 
bran.  W.  D.  H. 

Function  of  Magnesium  in  Green  Plants.  Luigi  Bernardini 
and  Giuseppe  Morelli  ( Atti  R.  Accad.  Lincei,  1912,  [v],  21, 
i,  357 — 362.  Compare  Bernardini,  Staz.  Agr.  Spar.  Ital. ,  1909, 
Nos.  1  and  2). — The  authors  have  estimated  the  total  phosphorus,  the 
phosphatide  phosphorus  (soluble  in  ether  and  alcohol),  the  phosphorus 
soluble  in  1%  hydrochloric  acid,  the  phytin  phosphorus,  the  total 
magnesium,  the  magnesium  soluble  in  1%  hydrochloric  acid,  and  the 
magnesium  removed  by  water  in  the  case  of  wheat  seeds  and  of 
etiolated  and  normal  seedlings  at  various  stages  of  development.  In 
seedlings  germinated  in  the  dark,  the  phosphatide  and  phytin 
phosphorus  decreases  ;  the  proportion  of  phosphorus  soluble  in 
hydrochloric  acid  to  magnesium  similarly  removable  remains  constant, 
whilst  the  magnesium  soluble  in  water  increases  until  all  the  phytin 
has  disappeared.  When  germination  occurs  in  light,  the  phosphatide 
phosphorus  tends  to  increase  when  chlorophyll  appears,  whilst  the 
phytin  phosphorus  is  not  increased  ;  the  magnesium  soluble  in  water 
increases  at  first,  but  diminishes  again  when  chlorophyll  has  been 
formed.  Phytin  is  to  be  regarded  as  a  magnesium  salt  of  inosite- 
hexaphosphoric  acid,  and  the  authors  consider  that  the  results  now 
obtained  indicate  that  it  is  hydrolysed  by  an  enzymatic  process  in 
germination,  magnesium  phosphate  being  formed,  and  that  the 
transport  of  the  reserve  phosphorus  is  effected  in  this  form.  It  is 
suggested  that  the  phosphorus  of  the  salt  then  serves  for  the  produc¬ 
tion  of  nucleoprotein,  whilst  the  magnesium  enters  into  the  composition 
of  the  chlorophyll,  B.  Y.  S. 

The  Tannin  in  the  Seed  Coverings  of  Barley.  Albert 
B-eichard  ( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  10,  214 — 219). — It 
was  recently  shown  by  A.  J.  Brown  (compare  Abstr.,  1909,  ii,  386) 
that  a  membrane  in  the  testa  of  the  barley  grain  exerts  a  selective 
action  on  dissolved  substances,  inasmuch  as  only  certain  of  them  can 
pass  through  it  into  the  seed.  The  author  now  shows  that  there  is  a 
kind  of  tannin  in  the  seed  covering  of  barley,  and  that  there  is  an 
undoubted  parallelism  between  the  power  of  a  substance  to  dissolve 
this  material  and  to  penetrate  the  membrane. 

The  investigation  was  made  by  a  variety  of  methods  including  direct 
action  of  different  substances  on  sections  of  barley  with  subsequent 
examination  of  the  membrane  for  tannin,  and  also  by  adding  various 
substances  to  ordinary  tannin  in  a  test-tube  and  observing  the  effects. 
Further,  since  there  is  some  evidence  that  the  tannin  in  barley  is 
associated  with  a  protein,  the  action  of  different  substances  on  a 
compound  of  protein  and  tannin  was  also  examined. 

The  behaviour  of  a  large  number  of  substances  as  regards  their 
action  on  the  tannin  and  their  capacity  of  penetrating  the  membrane  is 
discussed  in  detail.  The  results  are  ascribed  mainly  to  a  solvent  action 
on  the  tannin,  thus  permitting  diffusion,  or  in  certain  cases  to  a 
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coagulating  effect  of  the  reagents  on  the  tannin  complex,  which 
prevents  diffusion.  G.  S. 

Chemical  Investigation  of  the  Substance  of  the  Birch. 
Georg  Grasser  ( Collegium ,  1911,  393 — 402,  405 — 412,  413 — 420, 
421 — 425). — An  investigation  of  the  products  obtainable  from  the 
tissue  of  birch  trees.  The  following  compounds  were  isolated :  an 
acid ,  H0-C39H6802-C02H;  its  di-  and  mono- potassium  salts;  the  copper, 
iron,  and  zinc  salts  corresponding  with  the  formula 
(HOC39H„802‘C02)2M 

(M  =  metal);  the  mercury  salt,  (HOC39H6802*C02Hg)2 ;  the  lead  salt, 
H0*C39IIg802,C02Pb,0H  ;  the  ethyl  ester,  H0*C39H6802*C02Et ;  the 
acid  chloride,  HOC39H6802*COC1,  and  the  corresponding  amide. 

Oxidation  with  potassium  permanganate  or  nitric  acid  yielded  an 
odour  of  butyric  acid,  and  dry  distillation  furnished  a  yellow,  viscous 
oil  containing  a  complicated  mixture  of  substances. 

Full  details  of  the  methods  employed  with  the  analytical  results 
are  given  in  the  original.  F.  M.  G.  M. 

Oil  from  Datura  stramonium.  Hans  Meyer  and  Robert 
Beer  ( Monatsh .,  1912,  33,  311 — 331). — The  fatty  oil  obtained  by 
extraction  of  the  crushed  seeds  of  the  thorn  apple  with  benzene  is  a 
clear,  light  green  liquid,  D15  0*923,  acid  number  8*1,  saponification 
number  202*2,  iodine  number  113  2,  unsaponifiable  matter  1*01.  It 
becomes  viscous  at  -  12°.  The  unsaponifiable  matter  showed  a  very 
distinct  phytosterol  reaction,  and  had  m.  p.  128°.  Neither  volatile 
fatty  acids  or  stearic  acid  were  present,  but  minute  amounts  of  acids 
of  high  molecular  weight  were  found.  The  composition  of  the  oil  is 
approximately :  palmitic  acid  10%,  daturic  acid  (n-heptadecoic  acid) 
2  5%,  oleic  acid  62%,  linoleic  acid  15%,  unsaponifiable  matter  (phyto¬ 
sterol)  1%,  glycerol  9  6%. 

By  oxidation  of  the  unsaturated  acids  obtained  from  the  oil  with 
potassium  permanganate  in  alkali  solution,  dihydroxystearic  acid  was 
obtained,  together  with  tetrahydroxystearic  acid  (sativic  acid),  m.  p. 
162 — 163°,  and  small  quantities  of  an  acid,  m.  p.  173°.  These  two 
acids  are  apparently  stereoisomeric,  and  it  is  proposed  to  name 
them  a-  and  /3-sativic  acids  respectively.  Among  the  secondary 
products  of  the  oxidation,  azelaic  and  butyric  acids  were  identified. 

Bromination  of  the  unsaturated  acids  in  petroleum  solution  led  to 
the  isolation  of  tetrabromostearic  acid,  m.  p.  117°.  Dibromostearic 
acid  was  also  formed. 

An  attempt  to  determine  the  relationship  between  the  tetrabromo¬ 
stearic  acid  and  the  two  sativic  acids,  by  treatment  of  the  former  with 
silver  acetate  and  subsequent  hydrolysis  of  the  acetylsativic  acid  so 
obtained,  was  only  partly  successful.  When,  however,  tetrabromo¬ 
stearic  acid  was  treated  with  zinc  and  the  product  oxidised  by  cold 
alkaline  permanganate,  only  a-sativic  acid,  m.  p.  163°,  was  obtained. 

H.  W. 

Nitrogenous  Constituents  of  Fungi.  Camille  Reuter  ( Zeitsch . 
physiol.  Chem.,  1912,  78,  167 — 245). — By  artificial  digestion  of  fungi 
( Boletus  edulis )  a  residue  is  finally  obtained  which  does  not  give  the 
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protein  reactions  or  yield  protein  bases  when  hydrolysed  by  acids* 
This  consists  of  chitin  and  a  hemicellulose.  It  is  not  certain  whether 
the  protein  itself  contains  a  glucosamine  complex.  The  protein  of 
fungi  is  not  soluble  in  10%  sodium  chloride  solution,  and  differs, 
therefore,  from  the  globulins  of  plant  seeds.  On  hydrolysis,  glycine, 
alanine,  valine,  leucine,  phenylalanine,  proline,  and  aspartic  and 
glutamic  acids  were  obtained.  Alanine,  leucine,  and  proline  were 
obtained  in  greatest  quantity.  Tyrosine  was  identified  on  tryptic 
digestion.  The  fungi  also  contained,  present  as  such,  the  following 
bases :  guanine,  adenine,  hvpoxanthine,  trimethylhistidine,  choline, 
trimethylamine,  putrescine,  guanidine,  phenylalanine,  leucine,  and 
dZ-alanine,  the  latter  constituting  the  greater  part  of  the  free  amino- 
acids  present.  Small  quantities  of  purine  compounds  are  also  present. 
The  viscosine  is  apparently  a  mixture  of  glycogen  and  a  purine  com¬ 
pound,  probably  xanthine  united  with  dextrose  to  a  glucoside  similar  to 
vernin. 

On  further  autolysis  of  the  amino-acids  and  bases  listed,  physio¬ 
logically  active  substances,  such  as  agmatine,  etc.,  are  probably  formed. 
In  one  case,  isoamylamine,  phenylethylamine,  and  £>-hydroxyphenyl 
ethylamine  were  found,  choline  and  adenine  having  vanished. 
Apparently  a  decarboxylation  takes  place  through  the  agency  of 
enzymes  in  the  fungi. 

Using  air-dry  j Boletus  edulis  about  4%  is  soluble  in  ether,  consisting 
of  fat  and  cholesterol,  12%  is  soluble  in  alcohol,  and  28%  is  soluble 
in  water,  leaving  a  residue  of  46%,  consisting  of  protein  30%,  amorphous 
carbohydrate  10%,  and  chitin  6%.  E.  F.  A. 

Presence  of  Arbutin  in  the  Leaves  of  “  Grevillea  robusta  ” 
(Proteacea).  Emile  Bourquelot  and  (Mile.)  A.  Fichtenholz 
{Compt.  rend.,  1912,  154,  1106 — 1108*). — Arbutin  was  isolated  from 
the  leaves  of  Grevillea  robusta  by  extraction  with  alcohol.  The 
presence  of  methylarbutin  could  not  be  detected.  W.  O.  W. 

Detection  of  Arsenic  and  Lead  in  Wines,  Wine  Lees,  and 
Grape  Seed  from  Vines  Sprayed  with  Lead  Arsenate.  P.  Cables 
and  Leonce  Barthe  (j Bull.  Soc.  chim.,  1912,  [iv],  11,  413 — 417). — 
Particulars  are  given  of  the  dates  on  which  lead  arsenate  was  applied 
and  the  method  of  spraying  adopted.  The  arsenic  was  estimated  by 
the  Marsh  process,  controlled  by  the  Bougault  method,  and  the  lead 
was  determined  by  a  process  already  described  by  one  of  the  authors 
{Bull.  Soc.  pharm.  Bord.,  1911,  p.  441).  The  following  conclusions  are 
drawn  :  Wines  prepared  from  vines  sprayed  in  a  normal  manner  with 
lead  arsenate  contained  neither  arsenic  nor  lead,  whilst  those  from 
vines  which  had  been  excessively  sprayed  yielded  negligible  traces  of 
both  poisons.  The  wine  lees  in  both  cases  contained  lead  and  arsenic 
in  quantities  too  large  to  be  disregarded.  Grape  seed  from  vines 
normally  sprayed  were  free  from  arsenic  and  lead  (compare  Breteau, 
Abstr.,  1908,  ii,  887;  Moreau  and  Viuet,  Abstr.,  1911,  ii,  326,  529; 
Mettelet  and  Touplain,  Ann.  Falsif.,  1912,  p.  9).  T.  A.  H. 

The  Transformations  of  Nitrogen  in  Different  Soils. 
Hugo  Fischer  ( Landw .  Jahrb.  1911,  41,  755 — 821). — A  detailed 
*  and  J.  'Pharm.  Chim.,  1912,  [vii],  5,  425 — 430. 
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account  of  experiments  on  the  changes  that  nitrogen  undergoes  in 
different  soils  under  varying  conditions  of  temperature,  moisture,  and 
fertilisation.  The  processes  studied  were  ammonification,  nitrification, 
denitrification,  direct  nitrogen  assimilation  by  the  bacteria  of  the  soil, 
and  by  those  of  the  Leguminosse  ;  the  influence  of  the  presence  of 
fungi  and  other  organisms  on  the  above  processes  was  also  considered. 

F.  M.  G.  M. 

Movement  of  Nitric  Nitrogen  in  the  Soil  and  ita  Belation 
to  Nitrogen  Fixation.  Robert  Stewart  and  J.  E.  Greaves  ( Utah 
Agric.  Coll.  Exper.  Stat.  Bull.  114,  1911,  181 — 194). — Experiments 
continued  during  eight  years  showed  that  under  very  favourable 
chemical  and  bacteriological  conditions,  the  amount  of  nitrogen  as 
nitrates  to  a  depth  of  ten  feet  never  exceeded  300  lb.  per  acre. 

Referring  to  the  experiments  of  Headden  (Agric.  Exper.  Stat. 
Colorado  Agric.  Coll.  Bull.  178,  1911),  who  showed  that  certain  soils 
sometimes  contained  more  than  2000  lb.  of  nitrogen  as  nitrates,  which 
he  attributed  to  abnormal  fixation  of  atmospheric  nitrogen  under 
exceptionally  favourable  conditions,  it  is  pointed  out  that  the  amounts 
of  chlorides  rise  and  fall  coincidently  with  the  nitrates,  so  that  it  is 
evident  that  both  are  derived  from  the  subsoil.  N.  H.  J.  M. 

Influence  of  Molasses  on  Nitrification  in  Cane  Soils. 
S.  S.  Peck  (Exper.  Stat.  Hawaiian  Sugar  Planters'  Assoc.,  1912,  Bull.  39; 
compare  Bull.  34). — Application  of  molasses  to  land  otherwise  manured 
in  the  usual  manner  resulted  in  the  production  of  unavailable  forms  of 
nitrogen  from  the  nitrates  ;  it  also  retarded  the  ammonification  and 
nitrification  of  organic  manures  and  the  nitrification  of  ammonium 
salts.  Addition  of  calcium  carbonate  along  with  molasses  was  without 
effect.  N.  H.  J.  M. 

Effect  of  Heat  and  Oxidation  on  the  Phosphorus  of  the 
Soil.  Peter  P.  Peterson  (Univ.  Wisconsin  Agric.  Exper.  Stat. 
Research  Bull.  19,  1911). — The  solubility  of  the  phosphorus  of 
wavellite  is  increased  from  4  to  50%  by  heating  for  five  hours  at  200°, 
and  to  100%  by  heating  to  240°.  In  the  case  of  dufrenite  the 
solubility  is  only  slightly  increased.  The  phosphorus  in  soils  does  not 
become  more  soluble  in  iV/5-nitric  acid  by  heating  at  100°.  At  130° 
there  is  a  slight  increase,  whilst  at  higher  temperatures,  up  to  200°, 
the  solubility  of  the  phosphorus  increases  rapidly.  A  still  greater 
increase  in  the  solubility  of  soil  phosphorus  was  obtained  by 
decomposing  most  of  the  organic  matter  with  hydrogen  peroxide. 
After  this  treatment,  heating  at  240°  has  no  further  action. 

The  solubility  of  the  mineral  phosphates  in  soils  does  not  seem  to 
be  increased  by  heating  to  240°. 

As  regards  the  effect  of  oxidation  with  hydrogen  peroxide  on  other 
soil  constituents,  it  was  found  that  the  solubility  of  the  iron  and 
aluminium  in  JV/5 -nitric  acid  is  increased,  whilst  calcium  and 
manganese  are  not  affected.  The  conclusion  is  drawn  that  the 
increased  solubility  of  the  phosphorus  after  treatment  with  hydrogen 
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peroxide  is  due  to  a  great  extent  to  the  liberation  of  iron  and 
aluminium  phosphates  present  in  insoluble  organic  matter. 

Oxidation  has  very  little  effect  on  the  solubility  of  the  phosphorus 
in  subsoils,  and  heating  has  more  effect  on  subsoil  phosphorus  than 
with  surface  soils.  N.  H.  J.  M. 

Action  of  Some  Solvents  on  Soil  Nutrients ;  Phosphoric 
Acid,  Potassium,  and  Calcium  in  the  Original  and  Absorptively 
Combined  Condition.  Otto  Engels  ( Landw .  Versuch.-Stat .,  1912, 
77,  269 — 303), — The  solubility  of  the  absorbed  phosphoric  acid  of 
light,  non-calcareous  soils  in  water  free  from  carbon  dioxide  is  con¬ 
siderably  greater  than  that  of  calcareous  and  heavy  soils.  In  the 
case  of  potassium  the  differences  are  less  marked.  Water  saturated 
with  carbon  dioxide  dissolved  twice  as  much  phosphoric  acid  as 
water  alone,  whilst  the  solubility  of  the  absorbed  potassium  in  a 
sandy  soil  was  increased  from  34'08  to  55'08%. 

A  2 %  solution  of  citric  acid  dissolved  almost  the  whole  of  the 
absorbed  phosphoric  acid  in  a  sandy  soil,  but  much  less  in  the  case  of 
a  heavy  soil.  The  same  solution  dissolved  about  90%  of  absorbed 
potassium  in  sandy  soil  and  about  two-thirds  in  heavy  soils. 

N.  H.  J.  M. 

Acid  Secretion  of  Roots  and  the  Solubility  of  Soil  Nutrients 
in  Water  containing  Carbon  Dioxide.  Theodor  Peeiffer  and 
E.  Blanck  (Landw.  Versuchs-Stat .,  1912,  77,  217 — 268). — Pot  experi¬ 
ments  in  which  cereals  and  leguminous  plants  were  manured  with 
mineral  phosphates.  In  some  pots,  the  soil  water  was  supplied  with 
carbon  dioxide. 

The  results  seem  to  show  that  the  action  of  roots  in  dissolving 
mineral  substances  cannot  be  due  to  respired  carbon  dioxide  alone,  but 
to  organic  acids  secreted  by  the  roots.  Carbon  dioxide,  artificially 
supplied,  was  only  slightly  effective  in  the  case  of  readily  soluble 
phosphate;  phosphorite  requires  a  stronger  acid.  N.  H.  J.  M. 

Influence  of  Rice  Bran  on  the  Manurial  Value  of  Phosphoric 
Acid  Contained  in  Oil  Cakes.  Z.  Kida  (J.  Coll.  Agric.  Imp.  Univ. 
Tokyo ,  1911,  1,  367 — 379). — It  was  shown  by  Tsuda  (Bull.  Coll.  Agric. 
Tokyo ,  1, 167)  that  the  phosphorus  in  oil  cakes  is  chiefly  in  the  form  of 
phytin,  some  being  also  present  as  lecithin  and  as  nuclein.  Owing  to 
the  high  temperatures  to  which  oil  cakes  are  exposed,  the  activity  of 
the  phytase  present  seems  to  be  greatly  reduced,  and  the  phosphorus 
compounds  only  gradually  become  available  when  the  cake  is  applied 
as  manure. 

It  is  found  that  by  mixing  rice  bran  with  the  cake,  the  organic 
phosphorus  compounds  are  rapidly  converted  into  soluble  inorganic 
forms  when  the  conditions  are  suitable.  N.  H.  J.  M. 

Records  of  Drainage  in  India.  John  W.  Leather  (Mem.  Dept. 
Agric.  India,  1912,  2,  63 — 140). — A  summary  of  the  results  obtained 
with  the  drain-gauges  at  Cawnpore  since  1903  (Hayman,  Abstr.,  1908, 
ii,  890),  and  with  similar  drain-guages  at  Pusa  since  1906.  At  Cawn¬ 
pore  the  evaporation  was  about  18  inches  in  the  72-inch  gauges  and 
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16  inches  in  the  36-incli  gauges,  or  about  half  the  rainfall ;  whilst  at 
Pusa  the  evaporation  was  about  28  inches,  or  two-thirds  of  the 
rainfall. 

The  amount  of  nitrogen  as  nitrates  in  the  drainage  from  the  Cawn- 
pore  gauges  which  had  no  crop  varied  from  80  to  100  lb.  per  annum 
in  the  72-inch  gauges,  and  from  50  to  60  lb.  in  the  others.  At  Pusa 
the  nitrogen  as  nitrates  amounted  on  the  average  to  75  lb,  and  66  lb. 
from  two  gauges.  The  amounts  are  much  less  in  the  case  of  the 
cropped  gauges. 

Nitrification  is  vigorous  after  the  first  heavy  rain,  but  only  continues 
for  a  short  period.  N.  H.  J.  M. 
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Apparatus  for  Gas  Measurement.  Paul  Nicolardot  (Bull. 
Soc.  chirn.,  1912,  [iv],  11,  406 — 410). — The  apparatus  is  designed  for 
the  indirect  determination  of  alumina  in  aluminium  by  measurement 
of  the  hydrogen  evolved  in  dissolving  the  metal  in  acid.  Wiborgh’s 
apparatus  for  carbon  dioxide  is  used  as  a  basis,  but  the  following 
changes  are  made  :  (1)  the  capacity  of  the  measuring  vessel,  including 
the  graduated  tube,  is  enlarged  to  1*5  litres  ;  (2)  the  measuring  vessel 
and  its  accessories  are  placed  in  a  vessel  with  glass  windows  and  filled 
with  running  water,  so  that  the  temperature  remains  constant  through¬ 
out  the  experiment ;  (3)  an  auxiliary  pipette  is  attached  to  the 
measuring  vessel  by  which  a  known  volume  of  air  may  be  introduced 
into  the  measuring  vessel  to  facilitate  measurement  of  the  hydrogen 
when  the  volume  of  the  latter  is  small.  The  apparatus  is  figured  in 
the  original.  T.  A.  H. 

Colorimeter  for  Rapid  Work  with  Widely  Varying 
Standards.  Charles  H.  White  (J.  Amer.  Chem.  Soc.,  1912,  34. 
659 — 662). — A  colorimeter  is  described  which  consists  essentially  of 
two  wedge-shaped  hollow  glass  prisms  of  exactly  the  same  dimensions 
and  open  at  the  wide  end  for  the  admission  of  the  solutions  to  be 
tested.  The  wedges  are  held  side  by  side  in  a  vertical  position  in  a 
camera  and  can  be  raised  or  lowered  by  a  rack  and  pinion.  The 
solutions  are  viewed  through  a  narrow,  horizontal  slit  across  the 
middle  of  the  camera.  The  carriers  are  graduated  to  correspond  with 
the  length  of  the  wedges,  the  zero  of  the  scale  being  opposite  the 
index  when  the  sharp  edge  of  the  wedge  is  opposite  the  slit  in  the 
screen.  For  carrying  out  a  determination,  equal  quantities  of  the 
standard  substance  and  the  material  to  be  tested  are  dissolved  and 
diluted  to  equal  volumes.  The  solutions  are  introduced  into  the 
wedges,  and  the  wedge  containing  the  unknown  solution  is  set  at  the 
graduation  representing  the  percentage,  or  some  multiple  of  it,  of  the 
colouring  matter  in  the  standard,  and  the  wedge  containing  the  standard 
solution  adjusted  until  the  two  agree  in  colour.  The  percentage  of 
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colouring  matter  in  the  solution  under  examination  is  then  found  by 
reading  the  scale  on  the  carrier  containing  the  standard.  The  method 
enables  determinations  to  be  made  with  great  rapidity,  and  the 
possibility  of  using  any  section  of  the  wedge  from  its  thinnest  to  its 
thickest  part  renders  the  apparatus  available  for  a  wide  range,  and  thus 
permits  of  much  variation  in  the  quantity  of  the  substance  used  for 
the  test.  E.  G. 

Filtering  Device  for  the  Collection  of  Separate  Liquids. 
Kleemann  (Chem.  Zeit.,  1912,  36,  506). — Ammonium  phospho- 
molybdate  is  frequently  washed  with  ammonium  nitrate,  followed  by 
alcohol  and  ether,  or  acetone.  In  order  to  avoid  waste  of  the  latter 
liquids,  a  device  is  described  for  collecting  them  separately.  This  is  a 
vacuum  dessicator,  consisting  of  a  porcelain  vessel  with  glass  lid 
ground  on.  The  vessel  is  divided  into  three  compartments  by  vertical 
partitions,  each  being  provided  with  a  tap.  The  funnel  holding  the 
Gooch  crucible  has  a  curved  neck,  which  can  be  turned  until  it  is  over 
any  one  of  the  compartments.  G.  H.  D, 

A  Perforated  Silica  Plate  for  Excluding  Flame  Gases 
from  a  Crucible  During  Ignition.  Alexander  C.  Cumming 
(Proc.  Boy.  Soc.  Edin.,  1912,  32,  17 — 18). — A  silica  plate,  5  inches 
square,  is  bored  with  a  central  hole  sufficiently  large  to  admit  a 
crucible  to  one-half  its  depth.  The  plate  is  held  in  an  inclined  posi¬ 
tion  during  ignition.  The  hole  may  be  bored  on  a  lathe  by  means  of  a 
copper  tube  fed  with  carborundum.  C.  H.  D. 

The  Sensitiveness  of  Indicators.  Henry  T.  Tizard  (Brit. 
Assoc.  Report ,  1911,  268 — 276). — A  general  account  of  the  subject. 
Indicators  which  give  a  sharp  end-point  usually  give  an  accuracy 
within  2  parts  in  1000.  If  in  any  volumetric  operation  a  sharp 
end-point  is  not  obtained  with  any  indicator,  the  device  must  be 
adopted  of  selecting  an  indicator  the  colour  of  which  is  sensibly 
affected  in  a  pure  solution  of  the  salt  of  the  strong  and  weak 
electrolytes,  and  then,  using  a  comparison  solution  of  the  salt  con¬ 
taining  the  same  proportion  of  indicator,  titrating  until  the  same 
colour  is  obtained.  A  colorimeter  may  be  used  for  the  purpose. 

C.  H.  D. 

Combined  Influence  of  Alcohol  and  Neutral  Salts  on  the 
Sensitiveness  of  Phenolphthalein.  Emil  Lenk  and  Julius  Mond- 
schein  {Chem.  Zeit.,  1912,  36,  534 — 535). — Results  of  experiments  are 
recorded  showing  the  increase  in  acidity  of  ammonium  chloride  solutions 
when  these  were  diluted  with  water,  alcohol,  and  both  water  and 
alcohol  respectively.  It  is  already  known  that  an  ammonium  chloride 
solution  which  is  neutral  to  litmus  exhibits  an  acid  reaction  towards 
phenolphthalein ;  this  acidity  is  increased  appreciably  on  the  addition 
of  water,  and  to  a  very  considerable  extent  by  the  addition  of  alcohol  ] 
the  acidity  is  also  increased  to  a  large  extent  when  both  water  and 
alcohol  are  added.  Magnesium  sulphate,  ammonium  sulphate,  zinc 
salts,  and  aluminium  salts  behave  in  a  similar  way  towards  phenol¬ 
phthalein  (compare  Abstr.,  1908,  ii,  806).  W.  P.  S, 
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New  Method  for  the  Quantitative  Analysis  of  Solutions  by 
Precise  Thermometry.  Theodore  W.  Richards  and  John  W. 
Shipley  ( J .  Amer.  Ghem.  Soc.,  1912,  34,  599 — 603). — A  method  is 
described  for  the  analysis  of  solutions  which  depends  on  the  observa¬ 
tion  of  the  precise  temperature  at  which  the  solution  attains  exactly 
the  same  density  as  a  previously  calibrated,  solid  float.  It  is  shown 
that  this  “floating  equilibrium  temperature”  is  an  almost  linear 
function  of  the  concentration,  and  hence  the  reading  of  the  tempera¬ 
ture  gives  a  direct  determination  of  the  concentration.  The  method  is 
exceedingly  sensitive  and  is  capable  of  detecting  small  changes  of 
concentration  with  great  accuracy.  When  the  relations  have  once 
been  determined  for  any  given  substance,  the  process  can  be  used 
either  to  determine  concentrations  by  means  of  known  temperature 
differences,  or  to  determine  temperature  differences  by  means  of  known 
concentrations,  and  can  thus  be  employed,  not  only  for  the  analysis  of 
solutions  but  also  for  calibrating  thermometers.  It  is  also  of  value 
for  the  preparation  of  exact  standard  solutions  for  volumetric  analysis 
or  other  purposes.  E.  G. 

System  of  Qualitative  Analysis  for  the  Common  Elements. 
V.  Detection  of  the  Acidic  Constituents.  Arthur  A.  Noyes 
(J.  Amer.  Chern.  Soc.,  1912,  34,  609 — 643.  Compare  Abstr.,  1907, 
ii,  391-  1908,  ii,  538;  1909,  ii,  431). — An  account  is  given  of  the 
results  of  an  investigation  carried  out  with  the  object  of  establishing 
a  systematic  and  generally  applicable  method  for  detecting  the  acidic 
constituents  of  substances,  and  simultaneously  indicating  the  approxi¬ 
mate  quantities  present.  The  volatile  acids  are  removed  by  heating 
the  solid  substance  with  85 %  phosphoric  acid  diluted  with  two  and 
a-half  times  its  volume  of  water,  and  it  has  been  found  that  by  this 
means  they  can  be  separated  into  two  classes  according  to  the 
readiness  with  which  they  distil.  Eull  details  are  given  and  numerous 
supplementary  tests  are  described.  E.  G. 

Hydrographical-Chemical  Methods.  Ernst  Ruppin  ( Zeitsch . 
anorg.  Ghem.,  1912,  75,  69 — 96.  Compare  Abstr.,  1910,  ii,  405,  452; 
1911,  ii,  123). — An  improved  apparatus  is  described  for  taking 
samples  of  sea-water  at  known  depths,  and  for  measuring  the 
temperature  of  the  water  at  the  same  time. 

It  is  not  possible  to  estimate  the  total  salinity  directly,  as  sea-water 
loses  carbon  dioxide  and  hydrogen  chloride  on  evaporation.  The  value 
is  given  within  0'01%  by  estimation  of  the  chlorine,  0-030  + 
T8050  Cl,  the  method  used  being  titration  with  silver  nitrate  until  a 
distinct  orange  tint  is  perceptible  in  the  solution  containing  potassium 
chromate,  and  comparison  with  a  normal  water,  containing  3-5%  of 
sodium  chloride.  The  salinity  may  also  be  determined  by  measuring 
the  specific  gravity  or  the  refractive  index.  Sulphates  are  estimated 
gravimetrically.  The  ratio  S04  :  Cl  is  practically  constant  for  northern 
seas. 

Carbon  dioxide  cannot  be  estimated  satisfactorily  on  board  ship,  but 
should  be  estimated  in  a  laboratory  on  shore,  using  sealed  samples. 
Oxygen  is  best  estimated  by  taking  250  c.c.  of  the  water,  adding 
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1  c.c.  of  a  solutioD  containing  48%  sodium  hydroxide  and  16% 
potassium  iodide,  followed  by  0-5  c.c.  of  an  80%  solution  of  manganous 
chloride.  After  the  precipitate  has  settled,  5  c.c.  of  hydrochloric  acid, 
D  1*19,  are  added,  and  the  solution  is  shaken  until  all  has  dissolved. 
After  transferring  to  another  flask,  the  iodine  liberated  is  titrated 
with  A/SO-thiosulphate,  standardised  by  means  of  potassium  iodate. 

For  the  determination  of  the  alkalinity,  200  c.c.  of  sea-water  are 
acidified  with  15  c.c.  of  Ar/20-hydrochloric  acid,  and  boiled  to  expel 
carbon  dioxide.  After  cooling,  15  c.c.  of  iV/20-potassium  iodate  are 
added,  followed  by  10  c.c.  of  10%  potassium  iodide,  and  after  one  and 
a-quaxter  hours  the  liquid  is  titrated  with  jV/50 -thiosulphate.  The 
alkalinity  is  best  expressed  in  c.c.  of  carbon  dioxide  per  litre. 

Measurements  of  the  carbon  dioxide  pressure  are  made  by  shaking 
a  sample  of  the  water  in  a  special  tube,  and  analysing  the  air  in 
contact  with  it.  C.  H.  D. 

The  Estimation  of  Sulphur  in  Insoluble  Sulphides.  Theodor 
St.  Warunis  ( Ber .,  1912,  45,  869 — 870). — In  a  large  porcelain 
crucible,  0'5  gram  of  the  finely  powdered  sulphide  is  mixed  intimately 
with  a  mixture  of  4  parts  of  sodium  carbonate  and  3  parts  of  copper 
oxide.  After  covering  with  a  thin  layer  of  the  sodium  carbonate- 
copper  oxide  mixture,  heat  is  applied  gradually,  the  full  strength  of  a 
bunsen  burner  being  finally  maintained  for  two  hours.  During  the 
heating  the  contents  of  the  crucible  must  be  stirred  from  time  to  time 
with  a  stout  platinum  wire.  After  cooling,  the  contents  of  the  crucible 
are  extracted  with  water,  filtered,  and  the  residue  boiled  with  a  solu¬ 
tion  of  sodium  carbonate  and  then  washed  with  water  until  the  dis¬ 
appearance  of  an  alkaline  reaction.  The  collected  filtrates  are  made 
acid  with  hydrochloric  acid,  and  evaporated  down  in  the  usual  way  to 
render  the  silica  insoluble.  After  collecting  the  silica,  the  sulphuric 
acid  is  precipitated  and  weighed  as  barium  sulphate. 

When  the  sulphide  contains  no  metal  which  gives  an  insoluble 
sulphate,  the  contents  of  the  porcelain  crucible  are  best  dissolved 
directly  in  hydrochloric  acid.  T.  S.  P. 

Estimation  of  Sulphides  in  Lime  Liquors.  J.  R.  Blockey 
and  P.  V.  Mehd  (J.  Soc.  Chem.  Ind.,  1912,  31,  369— 371).— The 
quantity  of  sulphides  in  lime  liquors  may  be  estimated  by  titration 
with  N\  10-zinc  sulphate  solution  containing  50  grams  of  ammonium 
chloride  per  litre,  sodium  nitroprusside  being  used  as  an  external 
indicator.  The  presence  of  ammonium  chloride  is  necessary  in  order 
to  prevent  the  zinc  being  precipitated  as  hydroxide.  The  authors 
also  discuss  the  reactions  which  take  place  between  calcium  hydroxide 
and  sodium  sulphide,  and  give  the  results  of  experiments  on  the 
absorption  of  alkali  by  pelts  in  lime  liquors  containing  sulphide, 
and  on  the  amount  of  hide  substance  dissolved  by  the  liquors. 

W.  P.  S. 

The  Estimation  of  Sulphates  in  Solution  by  the  Volumetric 
Physico-chemical  Method.  Albert  Bruno  and  P.  Turquand 
d’Auzay  ( Compt .  rend.,  1912,  154,  984 — 986). — The  application  of  the 
method  of  Dutoit  and  Duboux  (Abstr.,  1908,  ii,  781,  892)  to  wines 
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gives  results  differing  from  those  obtained  by  the  gravimetric  method 
in  75%  of  the  specimens  examined.  The  discordance  is  shown  to  be 
due  to  the  disturbing  effect  of  organic  acids  and  of  acid  tartrates  in 
the  volumetric  process.  W.  O.  W. 

Estimation  of  Nitrogen  in  Betaine  and  in  Molasses,  etc. 
Hugo  Stoltzenberg  ( Zeitsch .  Ver.  deut.  Zuckerind,  1912,  440 — 445). — 
Results  of  experiments  carried  out  by  the  author  show  that  the 
Kjeldahl  method  of  estimating  nitrogen  yields  low  results  in  the  case 
of  betaine  unless  the  digestion  with  sulphuric  acid  is  continued  for 
many  hours ;  the  addition  of  such  substances  as  phosphoric  oxide, 
copper  sulphate,  and  mercuric  oxide  increases  the  rate  at  which  the 
nitrogen  is  converted  into  ammonia,  but  even  then  it  is  necessary  to 
heat  the  mixture  for  ninety  minutes  in  order  to  obtain  the  correct 
amount  of  nitrogen.  The  presence  of  sugar  also  accelerates  the  oxida¬ 
tion,  and  for  the  estimation  of  nitrogen  in  molasses  or  other  materials 
containing  betaine,  it  is  recommended  that  3  grams  of  the  sample  be 
heated  with  a  mixture  consisting  of  25  c.c.  of  sulphuric  acid  containing 
10%  of  phosphoric  oxide,  1  gram  of  copper  sulphate,  and  1  gram  of 
mercuric  oxide,  until  a  colourless  solution  is  obtained.  The  heating  is 
then  continued  for  one  hour,  and  the  ammonia  estimated  in  the  usual 
way.  W.  P.  S. 

Estimation  of  Ammonia  in  Carbonated  Waters.  George  D. 
Elsdon  and  Norman  Evers  ( Analyst ,  1912,  37,  173 — 176). — Results 
of  experiments  are  recorded  which  show  that  the  presence  of  carbon 
dioxide  interferes  with  the  coloration  obtained  when  a  distillate  con¬ 
taining  ammonia  is  treated  with  Nessler's  reagent ;  should  the 
amount  of  carbon  dioxide  exceed  50  parts  per  10,000  of  water,  no 
coloration  is  obtained.  For  the  estimation  of  free  ammonia  in  waters 
containing  much  carbon  dioxide,  it  is,  therefore,  recommended  that 
the  portion  of  the  water  taken  for  the  estimation  should  be  acidified 
with  sulphuric  acid  and  distilled  until  50  c.c.  of  distillate  have  been 
collected  ;  this  distillate  is  rejected.  The  water  is  then  treated  with 
sodium  hydroxide,  in  quantity  equivalent  to  the  acid  added,  sodium 
carbonate  is  added,  and  the  estimation  carried  out  in  the  usual  way. 

W.  P.  S. 

Estimation  of  Boric  Acid  in  Nickel  Plating  Baths.  Alfred 
Wogrinz  and  Johann  Klitel  ( Chem .  Zeit.,  1912,  36,  433 — 434). — 
The  nickel  is  removed  from  100  c.c.  of  the  bath  by  electrolysis,  which 
at  the  same  time  destroys  any  citric  acid  which  may  be  present.  The 
solution  is  then  evaporated  to  dryness  after  the  addition  of  10  grams 
of  solid  sodium  hydroxide.  The  residue  is  dissolved  in  25 — 30  c.c.  of 
hydrochloric  acid,  the  solution  warmed  to  expel  carbon  dioxide,  cooled, 
and  then  neutralised  with  sodium  hydroxide,  usiDg  methyl-orange  as 
indicator.  One  hundred  c.c.  of  a  10%  solution  of  mannitol  are  then 
added  and  the  free  boric  acid  titrated  with  alkali,  using  phenolphthalein 
as  indicator.  The  quantity  of  boric  acid  present  in  the  sample  taken 
should  be  such  that  at  least  30 — 50  c.c.  of  N/5  sodium  hydroxide  are 
required  in  the  titration. 

VOL.  CII.  ii. 
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The  evaporation  with  sodium  hydroxide  destroys  ammonium  salts, 
since  in  their  presence  inaccurate  results  are  obtained  in  the  estimation 
of  boric  acid.  Glycerol  may  be  used  in  place  of  mannitol,  but  it  is 
then  necessary  to  allow  for  the  acidity  of  the  glycerol  in  the  titrations. 

T.  S.  P. 

Combustion  of  Volatile  Organic  Liquids.  Latham  Clarke 
( J .  Amer.  Cham.  Soc.,  1912,  34,  746 — 747). — A  method  for  the  com¬ 
bustion  of  volatile  organic  liquids  is  described  which  obviates  the 
disadvantages  attending  the  usual  method  in  which  the  liquid  is 
weighed  in  a  small  bulb  provided  with  a  capillary  tube. 

The  liquid  to  be  analysed  is  weighed  in  a  small  U  -tube  which  is 
fitted  with  ground  glass  stoppers,  each  perforated  on  one  side  with 
a  small  hole  which,  in  a  certain  position  of  the  stopper,  coincides  with 
the  opening  of  the  side  outlet  tube.  The  U-tube,  containing  a 
weighed  quantity  of  the  liquid,  is  connected  to  the  combustion  tube  by 
the  end  of  one  of  the  side-arms  which  is  ground  to  fit  into  a  ground 
glass  joint,  sealed  on  to  the  end  of  the  combustion  tube,  the  latter 
having  previously  been  drawn  out.  The  other  side-arm  of  the  U-tube 
is  attached  to  the  drying  apparatus.  The  combustion  tube  has  mean¬ 
while  been  heated  until  it  has  become  red-hot.  The  stoppers  of  the 
U-tube  are  now  turned  so  as  to  permit  a  stream  of  dry  air  to  pass  over 
the  surface  of  the  liquid  to  be  analysed.  The  vapour  of  the  liquid  is 
carried  with  the  air  into  the  combustion  tube  and  over  the  hot  copper 
oxide.  If  the  liquid  has  a  low  b.  p.  (such  as  that  of  ether),  the  lower 
part  of  the  U-tube  should  be  immersed  in  cold  water  in  order  to 
prevent  too  rapid  volatilisation,  whilst  for  a  liquid  of  b.  p.  between 
100°  and  125°,  the  tube  should  be  heated  by  placing  the  lower  part  in 
water  at  50 — 60°.  E.  G. 

The  Electrical  Method  of  Morse  and  Gray  for  the 
Simultaneous  Estimation  of  Carbon,  Hydrogen,  and  Sulphur 
in  Organic  Compounds.  E.  Emmet  Reid  (Amer.  Chem ,  J.,  1912, 
47,  416 — 429). — A  modified  form  of  Morse  and  Gray’s  apparatus 
(Abstr.,  1906,  ii,  399)  is  described.  A  quartz  combustion  tube  is 
considered  preferable  to  one  of  glass.  The  small  porcelain  tube  which 
is  placed  within  the  combustion  tube  (compare  Morse  and  Taylor, 
Abstr.,  1905,  ii,  480)  is  also  replaced  by  a  quartz  tube,  and  the  end 
passing  through  the  rubber  stopper  is  bent  upwards  for  convenience  at 
an  angle  of  45°  from  the  horizontal.  It  has  been  found  that  the 
asbestos  plug  in  the  middle  of  the  combustion  tube  is  liable  to  retain 
some  of  the  sulphur,  and  quartz  wool  has  therefore  been  substituted 
for  it.  Certain  other  modifications  are  suggested. 

Although  carbon,  hydrogen,  and  sulphur  can  be  estimated 
simultaneously  by  this  method  with  great  accuracy,  it  has  been  found, 
particularly  in  the  case  of  substances  which  burn  irregularly,  that  it  is 
more  satisfactory  and  takes  less  time  to  make  two  separate  combustions, 
one  for  the  estimation  of  the  carbon  and  hydrogen  and  the  other  for 
that  of  the  sulphur.  E.  G. 

A  New  Potash  Apparatus.  Wladimib  Skinder  (Chem.  Zait., 
1912,  36,  477). — The  inflow  tube  is  sealed  into  the  outer  vessel,  passes 
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to  the  bottom,  and  is  there  expanded  into  a  disk  with  a  few  central 
holes.  The  second  vessel  is  ground  into  the  first,  and  has  a  tube  sealed 
in  near  the  top  and  descending  to  the  bottom.  A  third  vessel,  ground 
into  the  second,  is  similar  in  construction.  C.  H.  D. 

A  New  Silver  Spiral  for  Use  in  Organic  Elementary 
Analysis.  Augustus  H,  Fiske  ( Ber .,  1912,  45,  ■'70 — 871). — A 
carefully  cleaned  spiral  of  copper  gauze  is  immersed  in  a  solution  of 
silver  nitrate  until  a  uniform  deposit  of  silver  has  beoi  formed.  It 
is  then  heated  in  the  blow-pipe  flame  until  the  silver  just  begins  to 
melt,  after  which  it  may  be  used  to  retain  the  halogens  in  the 
elementary  analysis  of  organic  compounds.  It  gives  very  good  results 
even  with  compounds  containing  as  much  as  80 — 86%  Br. 

If  one-half  only  of  the  copper  spiral  is  immersed  in  silver  nitrate 
solution,  a  combined  copper-silver  spiral  is  obtained,  which  is  useful  in 
certain  cases.  T,  S.  P. 

Winkler’s  Method  for  the  Estimation  of  Carbon  Dioxide 
in  Water.  Josfe  Casares  and  S.  Pina  de  Rubies  (Anal.  Fis.  Quint,., 
1912,  10,  122 — 127). — In  the  authors'  experience  Winkler’s  method 
gives  an  average  error  of  2'5%  as  against  04%  observed  by  Winkler. 
Working  with  smaller  proportions,  the  error  is  very  much  greater 
and  very  irregular,  amounting  in  one  instance  to  48*5%.  G.  D.  L. 

Electro-analysis.  Frederic  S.  Kipping,  Frederick  M.  Perkin, 
George  T.  Beilby,  Thomas  M.  Lowry,  William  J.  Pope,  and  Henry 
J.  S.  Sand  (Brit.  Assoc.  Report,  1911,  98 — 99). — Hildebrand’s 

apparatus  for  electrolysis  with  a  mercury  cathode  is  improved  by 
constructing  the  apparatus  of  silica.  The  central  cell  is  kept  con¬ 
centric  by  having  silica  rods  fused  to  it  and  to  the  inside  wall  of  the 
outer  vessel.  C.  H.  D. 

Estimation  of  the  Mineral  Constituents  of  Foods.  Ragnar 
Berg  ( Chem .  Zeit.,  1912,  30,  509 — 511,  523 — 524). — Methods  are 
given  for  the  estimation  of  the  various  mineral  constituents  which 
occur  in  food  materials.  It  is  recommended  that  the  substance  be 
heated  with  nitric  and  sulphuric  acids  until  all  organic  matter  has  been 
destroyed,  and  the  resulting  solution  used  for  the  estimation  of  iron, 
aluminium,  manganese,  calcium,  magnesium,  potassium,  sodium,  and 
phosphoric  acid.  For  the  estimation  of  chlorine,  a  portion  of  the  dry 
substance  is  heated  with  sulphuric  acid  and  chromic  acid,  and  the 
gases  evolved  collected  in  silver  nitrate  solution  containing  nitric  acid. 
Sulphur  is  estimated  by  mixing  the  substance  with  potassium 
hydroxide,  drying  it,  and  fusing  the  residue  with  a  mixture  of 
potassium  sodium  carbonate  and  sodium  peroxide.  Nitrates  may  be 
extracted  from  the  substance  by  means  of  alcohol ;  the  alcoholic 
extract  is  evaporated,  and  the  residue  boiled  with  potassium  hydroxide 
solution.  The  solution  is  then  acidified  and  the  nitrate  reduced  to 
ammonia  by  means  of  iron,  W.  P.  S. 
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Cobaltinitrites  and  their  Application  to  Analytical 
Chemistry.  Laurik  Lor  me  Burgess  and  Oliver  Kamm(/.  Amer.  Chem. 
Soc.,  1912,  34,  652 — 659). — When  a  drop  of  a  freshly  prepared  25% 
solution  of  sodium  cobaltinitrite  is  added  to  a  solution  containing  1% 
of  potassium,  a  yellow  precipitate  is  immediately  produced  consisting 
either  of  potassium  cobaltinitrite,  K3Co(N02)6.  or  the  dipotassium 
sodium  salt,  K2NaCo(N02)6.  As  the  sodium  in  sodium  cobaltinitrite 
is  replaced  by  potassium,  the  products  become  less  soluble,  and  if  the 
sodium  in  the  potassium  sodium  salts  is  replaced  by  silver,  even  less 
soluble  salts,  the  silver  potassium  cobaltinitrites,  are  formed,  which  are 
of  value  for  the  detection  of  minute  quantities  of  potassium.  If  a  drop 
of  the  sodium  cobaltinitrite  solution  is  added  to  a  solution  containing 
less  than  100  parts  of  potassium  per  million,  no  perceptible 
precipitate  is  produced,  but  if  the  test  is  repeated  in  presence  of 
0*01  A  silver  nitrate,  a  copious,  yellow  precipitate  immediately  appears. 
Tin's  test  has  the  advantage  of  being  more  sensitive  than  the  older 
method  (compare  Bowser,  Abstr.,  1910,  ii,  346,  999),  and  may  be 
carried  out  by  adding  a  single  drop  of  the  reagent  to  100  c.c.  of  the 
solution.  Deference  is  made  to  the  substances  likely  to  interfere  with 
the  test. 

Ammonium,  rubidium,  caesium,  and  thallium  also  yield  insoluble 
double  silver  cobaltinitrites,  and  the  possibility  of  using  seme  of  these 
in  analytical  work  is  indicated.  Double  cobaltinitrites  of  lead  with 
ammonium,  potassium,  rubidium,  caesium,  and  thallium  have  been 
prepared.  E.  G. 

The  Separation  of  Calcium  from  Magnesium.  O.  Kallauner 
and  I.  Preller  {Chem.  Zeit .,  1912,  36,  449 — 451,  462 — 464). — 
Very  discordant  results  are  frequently  obtained  in  the  estimation  of 
calcium  when  present  in  small  quantity  relatively  to  magnesium, 
as  in  magnesite.  In  such  cases  the  oxalate  method  is  only  trust¬ 
worthy  if  dilute  solutions  are  used  and  a  large  quantity  of  ammonium 
salts  is  present,  together  with  an  excess  of  ammonium  oxalate,  and  if 
the  solution  is  filtered  immediately  after  precipitation,  or  if  precipita¬ 
tion  is  repeated.  The  calcium  obtained  is  always  0'15  to  0*2%  low, 
owing  partly  to  incomplete  precipitation,  and  partly  to  re  solution 
during  washing. 

Most  methods  depending  on  the  separation  of  the  sulphates  by 
means  of  alcohol  are  untrustworthy  when  the  magnesium  is  in  large 
excess.  Good  results  are  given  by  repeated  precipitation  of  the 
calcium  sulphate,  or  by  the  use  of  a  solution  of  lithium  sulphate  in  a 
mixture  of  10%  ethyl  alcohol  and  90%  methyl  alcohol.  The  pre¬ 
cipitated  calcium  sulphate  is  redissolved  in  hydrochloric  acid  and 
precipitated  as  oxalate.  C.  H.  D. 

Estimation  of  Copper.  E.  C.  Kendall  {Chem.  News ,  1912,  104, 
184 — 186). — A  modification  of  the  well-known  iodometric  process. 
Before  titrating,  the  solution  containing  about  0  2  gram  of  the  metal 
in  30 — 50%  nitric  acid  is  neutralised  so  as  to  leave  about  5  c.c.  of  free 
acid,  and  nitrous  compounds  are  removed  by  adding  a  few  c.c.  of  sodium 
hypochlorite  (5  c.c.  =  30  c.c.  of  W/lO-thiosulphate).  When  the  blue 
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solutioD  has  become  greenish,  no  more  need  be  added,  and  after  a  few 
minutes  the  chlorine  liberated  is  removed  by  adding,  all  at  once,  10  c.c. 
of  a  5%  solution  of  phenol  and  blowing  over  the  surface  of  the  liquid. 
Aqueous  sodium  oxide  is  now  added  until  a  precipitate  forms,  which  is 
then  redissolved  by  a  few  drops  of  acetic  acid.  After  adding  10  c.c. 
of  30%  potassium  iodide,  the  iodine  liberated,  which  represents  the 
copper,  is  titrated  with  thiosulphate,  using  starch  as  indicator.  No 
return  of  the  blue  colour,  so  often  experienced  in  the  ordinary  process, 
ever  occurs.  L.  de  K. 

The  Oxalate -Permanganate  Process  for  the  Determination 
of  Copper  Associated  with  Cadmium,  Arsenic,  Iron,  or  Lead. 
H.  L.  Ward  (Amer.  J.  Sci.,  1912,  [iv],  33,  423 — 432). — Copper  may 
be  separated  from  cadmium  by  precipitation  with  oxalic  acid  in  the 
presence  of  nitric  acid,  and  subsequent  evaporation  to  dryness.  After 
removing  the  cadmium  compound  by  means  of  dilute  nitric  acid,  the 
copper  oxalate  is  titrated  as  usual  with  standard  permanganate.  A 
better  way,  however,  is  to  dissolve  the  mixed  nitrates,  containing  about 
0-15  gram  of  copper,  in  100  c.c.  of  liquid  containing  half  its  volume  of 
glacial  acetic  acid.  After  adding  5  to  10  c.c.  of  nitric  acid,  the  whole 
is  heated  to  boiling,  and-  the  copper  is  precipitated  by  adding  2  to  4 
grams  of  solid  oxalic  acid.  Copper  may  be  separated  from  arsenic  acid 
by  the  process  given  for  cadmium.  From  small  amounts  of  iron,  it 
may  be  separated  by  the  desiccation  process,  but  the  best  plan  is  to  add 
6  grams  of  oxalic  acid  to  the  aqueous  solution  of  the  salts,  and  com¬ 
pleting  the  separation  of  the  copper  by  adding  two  volumes  of 
acetic  acid. 

Copper  may  be  separated  from  lead  by  removing  the  latter  with 
sulphuric  acid  in  a  solution  containing  half  its  volume  of  acetic  acid. 
The  copper  is  then  precipitated  with  oxalic  acid.  Unless  it  is  desired 
to  weigh  the  lead  sulphate,  this  need  not  be  filtered  off.  L.  de  K. 

Estimation  of  Aluminium  in  Faeces.  Carl  L.  A.  Schmidt 
and  D.  R.  Hoagland  (</.  Biol.  Chern.,  1912,  11,  387 — 392). — The 
method  used  briefly  consists  in  incinerating  the  faeces  and  sulphuric 
acid  in  a  silica  dish.  The  soluble  aluminium  is  dissolved  out  by  warm 
dilute  hydrochloric  acid.  The  residue  is  ignited  and  fused  with 
sodium  carbonate  in  a  platinum  dish  ;  the  aluminium  is  then  dissolved 
out  from  the  mass  with  dilute  hydrochloric  acid,  and  added  to  the 
main  portion.  Tin  is  precipitated  by  hydrogen  sulphide.  Diammonium 
hydrogen  phosphate  is  added  to  the  filtrate,  which  is  heated  and  while 
hot  a  solution  of  ammonium  thiosulphate  is  added,  aud  then  one  of 
ammonium  acetate.  The  precipitate  is  allowed  to  settle,  redissolved 
in  hydrochloric  acid,  and  the  aluminium  again  precipitated.  The 
precipitate  is  washed  with  hot  water  to  remove  chlorides,  and  ignited  in 
a  transparent  silica  crucible  until  constant  weight  is  reached,  to  remove 
excess  of  phosphoric  acid.  The  results  quoted  appear  to  be  good. 

W.  D.  H. 

Determination  of  Ferrous  Iron  in  Chromite.  >S.  Pina  de 
Rubies  ( A/tal .  Bis.  Quim.,  1912,  10,  78—81). — The  mineral  is 
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dissolved  by  heating  with  concentrated  hydrochloric  acid  in  a  sealed 
tubs  filled  with  carbon  dioxide  at  210°,  and  the  ferrous  iron  estimated 
by  means  of  permanganate.  G.  D.  L. 

Estimation  of  Ferric  Iron  in  the  Presence  of  Certain 
Organic  Substances.  John  T.  Hewitt  and  Gladys  Ruby  Mann 
( Analyst ,  1912,  37,  179 — 182). — Ferric  iron  in  the  presence  of  organic 
substances  may  be  titrated  with  thiosulphate  solution,  ammonium 
thiocyanate  being  used  as  the  indicator  ;  a  small  quantity  of  copper 
sulphate  is  added  as  a  catalyst,  and  the  titration  is  continued  until 
the  red  colour  of  the  ferric  thiocyanate  disappears.  The  end-point  of 
the  titration  is  not,  however,  sharply  defined,  and  it  is  better  to  add 
a  slight  excess  of  thiosulphate  and  to  titrate  this  with  iodine  solution, 
employing  starch  as  the  indicator.  Mineral  acid  is  added,  if  required, 
to  break  up  feebly  ionised  salts  (for  example,  ferric  acetate),  but  an 
excess  must  be  avoided.  Results  of  numerous  estimations  of  ferric 
iron  in  the  presence  of  different  organic  substances  are  given. 
Acetates  do  nob  affect  the  titration  if  mineral  acid  is  added,  as  acetic 
acid  itself  has  but  slight  influence;  ammonium  sulphate  is  also 
without  effect,  unless  present  in  ver}T  large  quantity.  The  titration 
cannot  be  made  in  the  presence  of  salicylates  and  salicylic  acid,  but  it 
is  unaffected  by  sugars,  and  not  greatly  by  tartaric  acid  or  citric 
acid.  W.  P.  S. 

The  Reduction  of  Ferric  Iron  (1)  by  Sulphurous  Acid  and 
(2)  by  Zinc  Dust.  Alexander  C.  Cumming  and  E.  W.  Hamilton 
Smith  ( Proc .  Roy.  Soc.  Fdin.,  1912,  32,  12 — 16). — The  reduction  of 
ferric  solutions  by  sulphurous  acid  takes  places  rapidly  if  the  solution 
contains  very  little  free  acid,  but  not  at  all  if  alkaline  to  litmus.  In 
practice,  rapid  reduction  is  ensured  by  adding  enough  ammonia  to 
precipitate  part  of  the  iron,  followed  by  treatment  with  sulphur 
dioxide. 

Reduction  by  zinc  is  little  influenced  by  the  amount  of  acid,  but  an 
excess  of  acid  slightly  retards  reduction.  Alloys  of  zinc  with 
aluminium,  silver,  and  cadmium  have  not  been  found  to  have  any 
advantage  over  pure  zinc.  Zinc  dust  is  found  to  succeed  well 
(compare  Carnegie,  Trans.,  1888,  53,  4G8).  The  ferric  solution  should 
contain  as  little  free  acid  as  possible.  About  a  gram  of  zinc  dust  is 
added,  and,  after  boiling,  the  solution  is  poured  through  a  filter  on 
which  a  gram  of  zinc  dust  is  placed.  Reduction  is  complete,  but  it  is 
necessary  to  wash  with  hot  dilute  sulphuric  acid  to  remove  the  last  of 
the  iron.  The  solution  must  be  nearly  neutralised  beforehand.  Zinc 
turnings  may  also  be  used,  packed  to  a  depth  of  four  inches  iu  a 
calcium  chloride  tube,  through  which  the  boiling  ferric  solution  is 
poured.  The  tube  and  turnings  are  then  washed  with  hot,  very  dilute 
sulphuric  acid.  C.  H.  D. 

Sensitive  Reagent  for  Acetylene.  F.  Lavilla  Llobens  (Anal. 
Fis.  Quim.,  1912,  10,  139 — 141) — A  cuprous  solution  is  prepared  by 
saturating  copper  sulphate  solution  with  sodium  chloride,  warming, 
and  addin  sodium  hydrogen  sulphite  until  the  solution  loses  all  green 
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colour.  A  few  drops  of  ammonia  increase  the  sensitiveness  of  the 
reagent,  but  are  not  necessary  to  secure  the  precipitation  by  acetylene. 

G.  D.  L. 

Microchemical  Investigation  of  Alcohols.  Jaime  Ferrer 
(Anal.  Fie.  10,  105 — 113). — Potassium  ethyl  and  methyl 

xanthates  have  the  same  crystalline  form,  but  the  cadmium  ethyl  salt 
is  amorphous,  only  crystallising  after  a  long  time,  whereas  the  cadmium 
methyl  salt,  precipitated  by  adding  a  solution  of  the  potassium  salt 
to  cadmium  iodide,  is  at  first  amorphous,  but  rapidly  becomes 
crystalline.  When  the  cadmium  methyl  salt  is  prepared  by  adding 
the  cadmium  iodide  to  the  potassium  methyl  xanthate,  the  precipitate 
at  first  re-dissolres,  but  on  further  addition  of  cadmium  solution, 
separates  as  glistening,  prismatic  crystals.  Potassium  propyl  and 
iaobutyl  xanthates  both  form  needle-shaped  crystals,  and  differ  from 
the  methyl  and  ethyl  compounds  in  that  their  crystals  group  in  rect¬ 
angular  patterns.  The  tsoamyl  salt  forms  ill-defined,  rhomboidal 
crystals,  grouping  in  isolated  clusters. 

The  above  reaction  serves  to  indicate  methyl  alcohol  in  the  presence 
of  ethyl  alcohol  when  the  proportion  of  the  former  is  not  less  than 
10  to  15%.  The  presence  of  higher  alcohols  along  with  ethyl  alcohol 
is  shown  by  the  formation  of  prismatic  crystals  amongst  the  acicular 
forms  of  the  ethyl  cadmium  salt.  G.  D.  L. 

Detection  of  Methyl  Alcohol.  Ferdinand  Wirthle  ( Zeitsch . 
Nahr.  Genustim.,  1912,23,345 — 346).— It  is  suggested  that  conversion 
of  the  alcohols  into  their  corresponding  iodides  and  fractional 
distillation  of  the  latter  may  afford  a  means  of  detecting  the  presence 
of  methyl  alcohol  in  ethyl  alcohol.  Methyl  iodide  has  b.  p.  41 — 42°, 
and  ethyl  iodide  71 — 72°  ;  after  the  iodides  have  been  thus  separated, 
a  determination  of  the  saponification  number  will  indicate  the  presence 
of  methyl  alcohol,  this  number  being  394*3  for  methyl  iodide  and 
358*9  for  ethyl  iodide.  W.  P.  S. 

New  Method  for  the  Estimation  of  Glycerol  in  Wine. 
S.  Rothenfusser  (Zeitsch.  Nahr.  Genussm.,  1912,23,  332 — 337). — The 
wine  is  first  treated  with  sodium  carbonate,  and  crystallised  stannous 
chloride  is  then  added  until  the  mixture  is  slightly  acid  in  reaction  ; 
the  precipitate,  which  consists  of  the  tin  salts  of  lactic  and  other 
organic  acids,  is  removed  by  filtration,  and  the  filtrate  is  treated  with 
ammoniacal  basic  lead  acetate  solution  in  order  to  precipitate  sugars 
(compare  Abstr.,  1910,  ii,  463).  Any  sucrose  present  is  also 
precipitated  if  a  somewhat  large  quantity  of  the  lead  solution  is  added, 
but  the  casein  solution  ( loc .  cit.)  must  be  omitted;  should  the  wine 
contain  more  than  1%  of  sucrose,  a  preliminary  heating  after  the 
addition  of  an  acid  is  necessary.  To  the  filtrate  from  the  lead 
precipitate  are  added  a  small  quantity  of  sodium  phosphate  and  the 
requisite  amount  of  potassium  carbonate,  and  the  solution  is  evaporated 
to  about  one-third  of  the  original  volume  of  the  wine.  When  cold, 
an  excess  of  potassium  permanganate  is  added,  the  excess  is  destroyed, 
after  the  lapse  of  thirty  minutes,  by  the  addition  of  hydrogen  peroxide, 
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and  the  oxalic  acid  formed  by  the  oxidation  of  the  glycerol  is 
precipitated  as  calcium  oxalate  in  the  presence  of  acetic  acid.  The 
oxalate  is  then  collected,  dissolved  in  sulphuric  acid,  and  titrated  with 
potassium  permanganate  solution.  W.  P.  S. 

Estimation  of  Dextrose  in  Urine  and  Blood.  E.  Frank 
(Zeitsch.  physiol.  Chem.,  1912,  78,  165). — A  reply  to  the  criticisms  of 
Oppler  (this  vol.,  ii,  100  ;  compare  Moeckel  and  Frank,  Abstr.,  1910, 
ii,  554,  1116).  E.  F.  A. 

Methods  of  Estimating  Sugar  in  Blood.  E.  Herzfeld  ( Zeitsch . 
physiol.  Chem,.,  1912,  77,  420 — 424). — The  various  methods  at  present 
in  use  are  referred  to.  Titration  methods  usually  give  a  higher  result 
than  the  polarimeter  ;  although  dextrose  is  the  principal  sugar  present, 
laevulose,  isomaltose,  and  pentose  may  also  be  present,  as  well  as  certain 
complexes,  such  as  compounds  of  sugar  with  lipoids  and  proteins.  A  new 
method  is  proposed,  which  depends  on  the  fact  that  alkaline  solutions 
of  aldoses,  ketoses,  and  dextrins  decolorise  methylene-blue  on  heating. 
The  blood  or  blood-serum  must  be  fresh  to  avoid  glycolysis ;  it  is 
then  quantitatively  freed  from  protein  by  a  solution  of  metaphosphoric 
acid,  and  the  filtrate,  after  being  rendered  alkaline,  is  titrated  and 
heated  with  a  standard  methylene-blue  solution.  The  method  is  stated 
to  give  very  correct  results,  and  is  specially  useful  in  dealing  with 
dilute  sugar  solutions.  W.  D.  H. 

The  Quantity  of  Formic  Acid  in  Honey.  Heinrich  Fincke 
( Zeitsch .  JVahr.  Genussm.,  1912,  23,  255 — 267). — Formic  acid  is  not 
always  present  in  natural  honey;  many  samples  examined  by  the 
author  were  free  from  this  acid,  whilst  some  contained  a  volatile, 
reducing  acid  (as  estimated  by  a  method  described  previously ;  Abstr., 
1911,  ii,  232),  possibly  formic  acid,  in  quantity  generally  not  exceed¬ 
ing  0-003%.  Some  of  the  samples  contained  up  to  0‘02%  of  a  reducing 
acid  (calculated  as  formic  acid).  The  acid  was  present  partly  in  the 
free  state  and  partly  in  the  form  of  salts  ;  esters  of  formic  acid  could 
not  be  detected.  It  was  also  found  that  small  quantities  of  formic 
acid  are  formed  when  invert  sugar  solutions  are  submitted  to  steam 
distillation,  provided  that  the  sugar  has  been  inverted  by  means  of  an 
acid  ;  if  the  inversion  has  been  made  with  invertase,  the  resulting 
invert  sugar  does  not  yield  formic  acid  when  distilled.  W.  P.  S. 

The  Analysis  of  Vinegar.  John  H.  Paterson  ( Proc .  Univ. 
Durham  Phil.  Soc.,  1912,  4,  144 — 146). — A  sample  of  vinegar  is  boiled 
in  a  reflux  apparatus  with  animal  charcoal,  previously  freed  from 
carbonates,  and  filtered.  Twenty  grams  of  the  filtrate  are  diluted  to 
100c.c.,and  portions  of  25c.c.  are  titrated  with  A/ 10-potassium  hydroxide 
and  phenolphthalein.  The  solution  thus  obtained  is  further  diluted  to 
100c.c.,  and  titrated  with  A/10-sulphuric  acid  after  adding  six  drops  of 
methyl-orange.  In  another  vessel,  six  drops  of  methyl-orange  are 
added  to  100  c.c.  of  water  and  titrated  with  the  same  acid  until  the 
same  shade  is  produced.  The  quantity  of  acid  taken  is,  in  a  normal 
viuegar,  greater  than  the  quantity  of  alkali,  on  account  of  the  presence 
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of  .sodium  acetate  and  tartrate,  but  if  adulterated  with  mineral  acid 
these  are  replaced  by  free  acetic  and  tartaric  acids.  The  method 
depends  on  the  fact  that  sodium  acetate  and  tartrate  are  alkaline  to 
methyl-orange.  C.  H.  D. 

Tests  for  Salicylic  Acids.  Etjennk  Barral  {Bull.  Soc.  chim , 
1912,  [iv],  11,  417 — 420).  —  Four  tests  are  described,  which  in 
conjunction  with  Jorissen’s  and  Denig^s’  tfsts  are  believed  to  cover  all 
the  forms  in  which  salicylic  acid  is  likely  to  occur. 

Two  drops  of  a  5 %  solution  of  a  salicylate  are  mixed  in  a  test-tube, 
with  2  c.c.  of  sulphuric  acid,  and  sodium  nitrite  solution  (10%)  added, 
drop  by  drop,  with  continuous  agitation.  The  liquid  becomes  in  succes¬ 
sion  orange-yellow,  reddish-orange,  blood-red  with  a  greenish  tinge, 
gooseberry-red.  On  adding  water,  it  becomes  orange  coloured.  This 
reaction  is  also  given  by  esters  of  salicylic  acid  if  these  do  not  contain 
a  radicle,  which  gives  an  independent  colour  reaction  with  the 
reagents.  It  is  not  given  by  sulphosalicylic  acid,  probably  because  the 
reaction  depends  on  the  introduction  of  a  nitroso-group  in  the  para- 
position.  Jorissen’s  reaction  (sodium  nitrite  in  presence  of  acetic  acid 
and  cupric  sulphate)  is  given  by  sulphosalicylic  acid,  probably  because 
in  this  case  the  -NO  group  enters  in  position  five  or  six. 

Two  to  three  c.c.  of  a  1%  salicylic  acid  solution,  warmed  with  a  pea¬ 
sized  fragment  of  ammonium  persulphate,  become  yellow,  then  brown, 
and  finally  give  a  brownish-black  precipitate.  On  long  boiling  the 
liquid  becomes  colourless. 

Three  or  four  drops  of  a  dilute  salicylic  acid  solution  dissolved  in  one 
to  two  c.c.  of  sulphuric  acid  give  with  two  or  three  drops  of  Mandelin’a 
reagent  a  stable  indigo-blue  colour.  This  is  also  afforded  by  salicylic 
esters. 

Salicylic  acid  gives  with  Schlagdenhaufen’s  reagent  in  the  cold,  a 
yellow  coloration,  which  deepens  to  orange  and  orange-brown  on  warm¬ 
ing,  with  the  formation  of  a  red  precipitate  of  selenium  and  the 
evolution  of  hydrogen  selenide.  This  test  is  given  by  sulphosalicylic 
acid,  aspirin,  and  methyl  salicylate.  T.  A.  H. 

Reactions  of  Sulphosalicylic  Acid.  Etienne  Barral  {Bull. 
Soc.  chim.,  1912,  [iv],  11,  447 — 450). — With  a  view  to  ascertaining 
how  sulphosalicylic  acid  is  eliminated  from  the  organism,  the  author 
has  investigated  the  colour  reactions  of  sulphosalicylic  acid,  especially 
those  which  serve  to  distinguish  it  from  salicylic  acid  (compare 
preceding  abstract). 

With  dilute  ferric  chloride  solution,  sulphosalicylic  acid  gives  a 
Bordeaux-red  tint,  not  destroyed  by  adding  dilute  hydrochloric  acid 
(2%),  and  insoluble  in  ether,  chloroform,  or  benzene.  When  both  acids 
are  present  and  the  reagent  is  added  drop  by  drop,  the  red  tint  is 
distinctly  visible  before  the  violet-red  due  to  salicylic  acid  appears. 
Bromine  water  gives  no  precipitate  with  sulphosalicylic  acid. 
Mandelin’s  reagent  gives  an  indigo-blue  tint  with  the  sulpho-acid,  and 
an  olive-green  with  blue  streaks  with  salicylic  acid.  Formaldehyde  in 
sulphuric  acid  gives  the  same  coloration  with  both  acids.  Denig^s’ 
methylglyoxal  test  for  salicylic  acid  gives  no  colour  with  the  sulpho- 
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acid.  Millon’s  reagent  gives  a  red  lint  with  the  sulpho-acid  and 
orange-red  with  salicylic  acid.  The  above  are  the  most  distinctive  of 
the  tests  described.  T.  A.  H. 

Souring  of  Milk.  H.  Droop  Richmond  and  Horace  C.  Huish 
{Analyst,  1912,  37,  168 — 171). — In  estimating  the  acidity  of  milk  the 
authors  recommend  that  11  c.c.  of  the  milk  should  be  placed  in  each 
of  two  similar  beakers,  and  to  one,  which  serves  as  the  standard  tint, 
one  drop  of  a  0‘01%  alcoholic  rosaniline  solution  is  added  ;  to  the 
other  beaker  1  c.c.  of  phenol phthalein  solution  is  added,  and  the 
contents  then  titrated  with  A/ 11 -strontium  hydroxide  solution  until 
its  tint  is  equal  to  that  of  the  standard.  The  theoretical  considera¬ 
tions  relating  to  the  souring  of  milk  are  also  discussed  from  a 
mathematical  point  of  view,  and  are  supplemented  by  experimental 
work.  As  the  result  of  these  experiments  the  authors  conclude  that  : 
(1)  On  growing  in  milk  the  organisms  developing  acidity  become 
more  active ;  (2)  the  organisms  are  retarded  by  the  acidity  they 
develop,  and  in  the  majority  of  cases  this  retardation  is  balanced  by 
the  acceleration  due  to  their  growing  in  milk;  (3)  at  an  acidity  of  45° 
the  retardation  becomes  very  great ;  this  point  depends  on  the  nature 
of  the  salts  present  in  milk,  as  in  whey  it  is  about  30°,  and  in  lactose 
solution  about  20°.  It  follows  that  the  organisms  which  normally 
cause  the  souring  of  milk  are  not  those  the  normal  habitat  of  which  is 
milk,  and  it  is  not  improbable  that  they  are  of  intestinal  origin. 

W.  P.  S. 

The  Schardinger  Reaction  of  Cow’s  Milk.  Paul  H.  ROmer 
( Biochem .  Zeitsch  ,  1912,  40,  5 — 14). — The  author  confirms  some 
previous  experiments,  from  which  the  conclusion  was  drawn  that  the 
first  milk  drawn  from  the  udder  does  not  decolorise  Schardinger’s 
reagent,  whereas,  as  a  rule,  the  milk  obtained  at  the  end  of  the 
milking  does.  Purchased  milk  frequently  fails  to  give  the  reaction. 
Furthermore,  boiled  milk,  to  which  a  small  quantity  of  alkali  or 
ferrous  sulphate  solution  has  been  added,  gives  a  positive  reaction. 
For  these  reasons,  the  author  draws  the  conclusion  that  Schardinger’s 
test  is  of  no  value  for  ascertaining  whether  a  given  milk  sample  has 
been  heated  or  not.  S.  B.  S. 

The  Behaviour  of  Milk  to  Ammonium  Sulphate,  and  a  New 
Method  for  the  Estimation  of  Lactose.  Ernst  Salkowski 
{Zeitsch.  physiol.  Chem.,  1912,  78,  89 — 95). — Half  saturation  of  milk 
with  ammonium  sulphate  leaves  in  the  filtrate  a  small  and  variable 
amount  of  protein,  which  would  interfere  with  the  estimation  of 
lactose  polarimetrically  in  the  filtrate ;  but  if  complete  saturation  is 
employed,  there  is  no  such  difficulty.  W.  D.  H. 

Estimation  of  Morphine  by  Extraction  with  Phenylethyl 
Alcohol.  A.  D.  Thorburn  (J.  Ind.  Eng.  Chem.,  1911,  3,  754 — 756). 
— An  aqueous  solution  of  the  morphine  is  tendered  alkaline,  and 
repeatedly  extracted  with  a  mixture  of  phenylethyl  alcohol  (3  parts) 
and  benzene  (1  part);  the  extract  is  carefully  evaporated  to  a  convenient 
volume  on  a  steam-bath,  transferred  to  a  separating  funnel,  and 
vigorously  shaken  with  10  c.c.  of  A/10-sulphuric  acid  ;  the  liquids 
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separated,  the  alcoholic  portion  thoroughly  washed,  and  the  excess  of 
sulphuric  acid  titrated  with  A/ 10-potassium  hydroxide  with  haematoxylin 
as  indicator.  The  experiment  requires  about  four  hours  for  completion, 
and  is  designed  for  samples  representing  less  than  0T75  gram  of 
anhydrous  alkaloid.  F.  M.  G.  M. 

A  Biological  Method  for  the  Detection  of  Morphine.  Otto 
Herrmann  (Biochem.  Zeitsch.,  1912,  39,  216 — 231). — The  subcutaneous 
injection  of  morphine  into  mice  produces,  amongst  other  symptoms, 
paresis  of  the  hind  limbs  and  a  peculiar  characteristic  catatonic  condi¬ 
tion  of  the  tail,  which  forms  an  S-shaped  curve  over  the  back.  Some 
conception  as  to  the  dose  injected  can  be  formed  by  observing  the 
time  of  onset  and  duration  of  this  condition.  The  reaction  was  tested 
with  other  alkaloids,  and  also  with  alcoholic  extracts  (containing 
tartaric  acid)  of  organs  of  animals  to  which  morphine  had  been 
administered.  As  a  general  result,  the  author  draws  the  conclusion 
that  the  reaction  can  be  used  for  forensic  purposes,  only  as  a  prelim¬ 
inary  reaction,  which  can  be  carried  out  with  materials  obtained  in 
the  preliminary  stages  of  the  Stas-Dragendorff  process.  S.  B.  S. 

Refractive  Indices  of  Solutions  of  Certain  Proteins.  VI. 
The  Proteins  of  Ox-serum;  a  New  Optical  Method  of  Deter¬ 
mining  the  Concentrations  of  the  Various  Proteins  Contained 
in  Blood  sera.  T.  Brailsford  Robertson  (J.  Biol.  Chem.,  1912,  11, 
179 — 200). — The  value  of  a  (change  in  refractive  index  of  a  solvent 
caused  by  solution  of  1  gram  of  protein)  for  the  mixed  proteins  of 
ox-serum  is  the  same  whether  they  are  dissolved  in  the  native  serum 
or  precipitated  by  alcohol  and  redissolved  in  centinormal  potassium 
hydroxide.  It  is  also  independent  of  dilution  and  acidification  of  the 
serum.  Its  value  was  0-00195  ±  0-00002.  Reiss’  estimates  are  too 
high.  The  value  of  a  for  the  mixed  proteins  is  the  sum  of  the  refrac- 
tivities  of  the  separate  proteins.  For  refractometric  purposes,  the 
other  constituents  of  the  serum  may  be  regarded  as  J//6-sodium 
chloride  solution.  The  method  may  be  employed  for  estimating 
the  proteins,  and  the  following  values  %  are  given  for  ox-serum : 
insoluble  globulins  0’76  ;  soluble  globulins  2’34  ;  albumins  5*4. 
Ox-serum  does  not  contain  the  crystallisable  albumin  found  in  horse- 
serum.  W.  D.  H. 

Oxydases.  V.  Behaviour  of  Proteins  and  their  Derivatives 
with  the  jp-Cresol- tyrosinase  Reagent.  Robert  Chodat  (Arch.  sci. 
phys.  nat.,  1912,  [iv],  33,  225 — 248.  Compare  this  vol.,  ii,  399). — 
The  abnormal  behaviour  of  d-alanine  in  giving  a  red  instead  of  a  blue 
final  coloiation  with  p-cresol-tyrosinase  was  attributed  to  its  belong¬ 
ing  to  the  ci-series.  It  is  now  found  that  both  d-  and  ^-alanine  give 
a  red  colour,  whilst  d-  and  ^-leucine  both  show  a  blue  colour.  d-Valine 
only  furnishes  a  blue  colour  with  the  reagent  with  great  slowness. 
Glutamine  gives  an  intense  blue  coloration,  arginine  behaves  similarly, 
whereas  tryptophan  acts  in  virtue  of  the  alanine  chain,  giving  only  a 
rose-red  coloration.  With  a-proline  a  characteristic  magenta  reddish- 
violet  is  obtained,  which  did  not  become  blue.  Anthranilic  acid  gives 
no  reaction. 
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Similar  and  characteristic  shades  of  red  becoming  blue  and  violet 
are  given  by  the  di-  and  tri-peptides.  The  reagent  has  also  been 
applied  to  peptones  and  proteins  with  which  a  red  coloration  only  is 
produced ;  after  their  hydrolysis  by  means  of  ferments,  the  blue 
shades  are  produced  in  a  characteristic  manner. 

Jn  general,  the  proteins  and  their  products  of  decomposition  produce 
with  p-cresol-tyrosinase  a  series  of  soluble  pigments,  varying  from  red 
to  blue,  yellow  to  green,  or  blue  to  violet. 

Indole  gives  a  very  characteristic  blue  coloration  with  the  reagent, 
and  ultimately  slender,  deep  blue  needles  crystallise.  Methylindole 
gives  no  coloration  under  similar  conditions.  The  synthetic  pigment 
has  very  marked  colouring  powers.  It  is  considered  that  pigments 
are  formed  naturally  by  the  interaction  of  an  oxydase,  a  phenol,  and 
protein  degradation  products.  E.  F.  A. 

Estimation  of  Tannin  in  Solutions  and  Especially  in  Wines. 
Philippe  Malvezin  (Bull.  Soc.  chim .,  1912,  [iv],  11,  300 — 302). — In 
using  the  process  already  described  (Abstr.,  1911,  ii,  779),  it  is 
advantageous  to  dissolve  the  zinc-tannin  precipitate  by  pouring 
the  diluted  sulphuric  acid  over  the  precipitate  on  the  filter.  The 
permanganate  solution  should  be  added  five  drops  at  a  time  until 
the  pink  coloration  persists  for  three  minutes.  One  c.c.  of  A/10- 
permanganate  solution  is  equal  to  0T20  gram  of  gallotannin  under 
these  conditions.  The  results  are  accurate  to  within  1%.  T.  A.  H. 

The  Analysis  of  Haemoglobin.  L.  Lutz  ( Chem .  Zentr.,  1912,  i, 
289;  from  Bull.  sci.  pharmacol.,  18,  132 — 138). — All  liquid  haemoglobin 
preparations  with  a  violet  sheen,  and  all  crystalline  preparations  which 
show  an  alkaline  reaction  after  precipitation  with  neutral  alcohol  con¬ 
taining  ether,  must  be  rejected.  The  analysis  consists  in  the  following 
operations.  Estimation  of  water,  ash,  globulin,  albumin,  and  proteoses, 
iron  and  hsematin ;  tests  for  peptones,  nucleoalbumins,  soluble  salts, 
dried  blood,  and  methsemoglobin ;  spectroscopic  examination,  and 
investigation  of  the  action  of  heat  on  the  solution.  Neutral  haemo¬ 
globin  solutions  become  turbid  on  heating,  without  agglutinating,  and 
become  clear  again  on  addition  of  a  drop  of  hydrochloric  or  acetic  acid. 

S.  B.  S. 

Estimation  of  Small  Quantities  of  Bilirubin.  E.  Herzfeld 
(Zeitsch.  physiol.  Chem.,  191z,  77,  280 — 284). — If  an  alcoholic  solution  of 
bilirubin  is  warmed  with  a  few  drops  of  p-dimethylaminobenzaldehyde 
solution,  a  green  solution  is  obtained  which  lends  itself  to  spectrophoto- 
metric  observations.  The  reaction  is  not  given  by  urobilin  and  certain 
lipochromes.  By  this  method  small  quantities  of  bilirubin  can 
be  detected  in  the  blood.  Spectrophotometric  estimation  yields 
concordant  results.  W.  D.  H. 

The  Acetonitrile  Test  for  Thyroid  Substance  in  the 
Blood.  Herbert  O.  Lussky  (Amer.  J.  Physiol .,  1912,  30,  63 — 73). — 
Thyroidectomised  mice  show  the  same  resistance  to  acetonitrile  as  do 
normal  mice ;  there  are  therefore  other  substances  in  the  blood  of  such 
animals  which  cause  an  increased  resistance,  and  the  Hunt  test  is  not 
specific  for  thyroid.  W.  D.  H. 
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The  “  Constant  of  Refraction.”  II.  and  III.  Frederick  Schwers 
{Bull.  Acad.  roy.  Belg.,  1912,  252 — 282,  283 — 291.  Compare  this  vol., 
ii,  309). — II.  A  number  of  “  abnormal  ”  cases  have  been  examined,  and 
the  results  obtained  are  set  out.  In  determining  the  value  of  A 
{loc.  cit.),  abnormal  results  are  obtained  with  a  number  of  non-aqueous 
as  well  as  some  aqueous  binary  mixtures.  In  some  cases  there  is 
observed  to  be  an  increase  in  density  and  a  diminution  in  the 
refractive  index  (or  vice  versa)  for  the  same  mixture,  the  value  of  A 
being  found  to  vary  regularly  with  the  concentration  of  one  member 
of  the  mixture.  In  other  cases,  although  the  density  and  refractive 
index  vary  in  the  same  direction,  the  value  of  A  is  still  found  to  vary 
very  notably  in  a  definite  manner.  In  some  cases  one  of  the  physical 
constants  varies  greatly  and  the  other  negligibly,  but  always  in  the 
same  direction. 

These  irregularities  are  often  found  when  one  of  the  members 
composing  the  mixture  contains  one  or  more  halogen  atoms.  A 
particular  study  has  been  made  of  such  mixtures,  using  liquids  con¬ 
taining  one,  two,  three,  or  four  halogen  atoms  in  their  molecule. 
The  value  of  A  is  found  to  increase  with  increase  in  concentration  of 
the  halogen-containing  member  of  the  mixture. 

III.  A  theoretical  paper  in  which  the  author  considers  the  results 
arrived  at  in  the  two  previous  communications.  He  puts  forward  the 
explanation  that  the  reciprocal  action  of  two  liquids,  intermixed, 
consists  in  a  variation  of  their  attractive  forces,  thus  modifying  the 
space  occupied  by  the  molecule  as  well  as  by  the  co-volume,  without 
affecting  the  internal  structure  of  the  molecule.  W.  G. 

The  Mass  of  the  Particles  Which  Emit  the  Two  Spectra  of 
Hydrogen.  Charles  Fabry  and  Henri  Buisson  (Compt.  rend.,  1912, 
154,  1500 — 1502). — The  rays  of  hydrogen  of  both  the  first  and 
second  spectra  are  emitted  by  particles  having  the  mass  of  an  atom 
of  hydrogen.  W.  G. 

The  Zeeman  Phenomenon  in  the  Spectra  of  Hydrogen  and 
Nitrogen.  F.  Croze  {Compt.  rend.,  1912,  154,  1410 — 1411). — The 
Zeeman  effect  has  been  measured  for  the  three  primary  lines  (H„,  H^, 
Hr)  in  the  hydrogen  spectrum,  and  for  a  group  of  lines  (from 
4601  ’54  to  4803’53)  in  the  blue  portion  of  the  nitrogen  spectrum. 
For  hydrogen,  AA/HA2  =  0-95  x  10-4,  and  for  nitrogen,  1-41  x  10-4. 

W.  G. 

The  Band  Spectrum  of  Sulphur.  Josef  M.  Eder  and  Eduard 
Yalenta  {Zeitsch.  wiss.  Photochem.,  1912,  11,  168). — In  reference  to 
Johansen's  paper  on  the  flame  spectrum  of  sulphur  (this  vol.,  ii,  402), 
the  authors  point  out  that  they  have  previously  measured  the  wave¬ 
lengths  of  the  characteristic  bands  between  A  =  3940  and  A  =  4700. 

H.  M.  D. 
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Band  Spectrum  of  Strontium  Fluoride  in  the  Electric  Arc. 
Paul  Leopold  ( Zeitsch .  wiss.  Photochem.,  1912,  11,  105 — 118  and 
137 — 149). — Wave-length  measurements  of  the  bands  in  the  arc 
spectrum  of  strontium  fluoride  are  recorded  and  compared  with  those 
of  previous  observers.  In  the  case  of  certain  groups  of  bands  the 
wave-length  data  are  in  good  agreement  with  Fabry’s  interpolation 
formula.  This  partial  agreement  is,  however,  not  sufficient  to  decide 
the  question  as  to  whether  the  distribution  of  the  bands  is  in 
accordance  with  the  requirements  of  Deslandres’s  law.  H.  M.  D. 

Spectrum  of  Arc  Light  Aureols.  Heinrich  Hertenstein 
{Zeitsch.  wiss.  Photochem.,  1912,  11,  119 — 132). — The  author  has 
investigated  the  arc  flame  spectra  of  the  halogen  salts  of  various 
metals.  In  the  case  of  copper,  lead,  tin,  iron,  and  aluminium,  banded 
spectra  are  obtained,  whereas  cadmium  and  zinc  emit  only  the  arc 
lines.  The  arrangement  and  structure  of  the  bands  in  the  spectra  of 
cupric  chloride,  bromide,  and  fluoride  show  clearly  the  influence  of  the 
halogen,  and  these  spectra  are,  therefore,  due  in  part  to  the  halogen 
compounds.  On  the  other  hand,  the  chlorides,  bromides,  and  iodides 
of  lead  and  tin,  silver  chloride ,  and  potassium  dichromate  give  rise  to 
spectra  which  are  identical  with  the  arc  flame  spectra  of  the  metals. 
The  arc  flame  bands  are  coincident  with  the  bands  in  the  corresponding 
oxygen  coal-gas  flame  spectra. 

In  addition  to  the  bands,  the  arc  flame  spectra  show  the  more  intense 
arc  spectrum  lines.  The  effect  of  a  carbon  dioxide  atmosphere  is  to 
diminish  the  intensity  of  the  arc  flame  spectrum  according  to  experi¬ 
ments  with  copper  and  tin,  whilst  a  supply  of  oxygen  increases  the 
intensity  of  the  copper  and  lead  spectra  and  diminishes  that  of  the  tin 
spectrum. 

The  arc  flame  spectra  do  not  extend  so  far  into  the  ultra-violet 
region  as  those  of  the  arc,  and  this  is  attributed  to  the  lower 
temperature  of  the  aureol.  H.  M.  D. 

Excitation  of  the  Principal  Spectra  of  Aromatic  Compounds 
by  Ultra-violet  Light.  Eugen  Goldstein  {Per.  Deut.  physikal.  Ges., 
1912,  14,  493 — 505.*  Compare  Abstr.,  1911,  ii,  560  ;  this  vol.,  ii, 
216). — The  supposition  that  the  emission  of  the  principal  spectrum  by 
aromatic  compounds  when  acted  on  by  cathode  rays  is  due  to  the 
ultra-violet  light  emitted  when  the  cathode  particles  impinge  on  the 
substance,  has  been  confirmed  by  a  series  of  experiments  in  which  it 
is  shown  that,  under  favourable  conditions,  the  principal  spectrum  is 
by  the  action  of  light  rays  alone. 

In  the  case  of  cuminic  acid  and  formo-/3-naphthalide,  the  principal 
spectrum  appears  if  the  substances  are  subjected  at  the  temperature  of 
liquid  air  to  the  light  rays  transmitted  by  Zeiss’s  UV  filter.  If 
shorter- waved  rays  are  employed,  such  as  those  transmitted  by  Uviol 
glass  (A. «  260p,),  the  effect  is  also  observable  with  a  number  of  other 
substances.  In  many  cases  it  has  been  found  that  a  preliminary 
exposure  to  the  action  of  cathode  rays,  followed  by  treatment  with 
short- waved  light  rays,  leads  to  a  considerable  increase  in  the  number  of 
bands  observable  in  the  principal  spectrum  excited  by  the  cathode  rays. 

*  and  Physikal.  Zeitsch.,  1912,  13,  577 — 583. 
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Although  for  some  substances  the  spectrum  excited  by  the  cathode 
rays  and  by  short-waved  light  rays  appear  to  be  identical,  this  is  not 
always  the  case.  Distinct  differences  in  the  wave-lengths  of  the 
maxima  of  certain  bands  have  been  found,  for  instance,  in  the  case  of 
/3-naptithol  and  diphenylene  oxide. 

Substances  which  do  not  readily  give  rise  to  the  principal  spectrum 
when  subjected  to  the  cathode  ray  and  subsequent  light  treatment  in 
the  solid  condition  have  been  found  to  respond  when  dissolved  in 
certain  solvents,  if  the  solutions  are  then  cooled  to  a  low  temperature 
so  as  to  produce  solid  solutions  of  the  aromatic  substances.  In  the 
case  of  benzene  derivatives,  these  solution  spectra  are  identical  with 
the  ordinary  principal  spectra  of  the  solid  compounds,  but  a  difference 
is  found  when  the  aromatic  compounds  in  question  contain  two  or  more 
benzene  rings.  Whon  the  solid  solutions  of  these  are  subjected  to  the 
action  of  the  short-waved  rays,  the  initial  solution  spectra  are 
gradually  replaced  by  the  corresponding  principal  spectra.  In  some 
cases,  however,  the  transition  from  the  solution  spectrum  appears  to  be 
incomplete,  and  the  final  emission  differs  from  that  of  the  solid  com¬ 
pound  ;  it  varies  also  to  some  extent  according  to  the  solvent  in  which 
the  aromatic  compound  is  dissolved. 

Other  experiments  show  that  the  principal  spectra  are  more  easily 
developed  when  the  substances  are  contained  in  evacuated  tubes.  This 
effect  may,  however,  be  due  to  the  resulting  difference  in  thermal 
conductivity  of  the  contents  of  the  tube,  and  therefore  to  a  difference 
in  the  temperature  of  the  substance  exposed  to  the  light  treatment 
under  the  two  conditions.  H.  M.  D. 

Fluorescence  of  the  Platinum  Double  Salts.  Johannes 
Beuel  ( Zeitsch .  wiss.  Photochem.,  1912,  11,  150 — 167). — The  fluores¬ 
cence  spectra  of  the  alkali  and  alkaline  earth  metal  platinocyanides 
have  been  examined,  the  ultra-violet  rays  obtained  by  means  of  a 
Uviol  glass  filter  in  combination  with  an  arc  lamp  being  employed  as  a 
means  of  exciting  the  fluorescence.  From  the  close  agreement  of  the 
wave-length  measurements  of  the  heads  of  the  bands  for  the  different 
salts,  it  appears  to  be  establishedthat  the  fluorescence  is  not  characteristic 
of  the  salt  molecules,  but  is  determined  by  a  common  constituent  group. 
The  several  bands  which  form  the  spectrum,  are,  therefore,  due  in  all 
probability  to  the  platinocyanide  group  of  atoms.  The  substitu¬ 
tion  of  one  alkali  or  alkaline  earth  metal  atom  by  another  merely 
changes  the  relative  intensities  of  the  bands.  Observations  with  the 
anhydrous  and  hydrated  salts  show  that  the  influence  of  the  water  of 
crystallisation  is  of  the  same  kind. 

Fluorescence  spectra  exhibiting  the  same  bands  are  also  obtained 
when  the  platinocyanides  are  acted  on  by  cathode  rays,  but  the 
emission  excited  in  this  way  is  not  sufficiently  prolonged  for  photo¬ 
graphic  records  of  the  spectra  to  be  obtained.  The  decrease  in  the 
emissive  power  is  accompanied  by  a  colour  change  in  the  salts. 

H.  M.  D. 

Photochemical  Studies.  VI.  Spectral  Distribution  of  the 
Light  Sensitiveness  of  Bromine.  Joh.  Plotnikoff  ( Zeitsch . 
phyeikal.  Chem.,  1912,  79,  641 — 656.  Compare  this  vol.,  ii,  218). — The 
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effect  of  monochromatic  light  of  different  colours  and  of  polychromatic 
light  on  the  reactions  between  bromine  and  cinnamic  acid  and  bromine 
and  benzene  has  been  investigated.  It  is  shown  that  bromine,  like 
iodine,  is  most  sensitive  to  the  blue  region  of  the  spectrum,  and  that 
it  shows  two  bands  of  photochemical  absorption,  which  partly  overlap, 
and  a  long  band  of  thermal  absorption.  The  photochemical  tempera¬ 
ture-coefficients  and  the  wave  length  corresponding  with  the  maximum 
light  sensitiveness  of  a  substance  are  regarded  as  characteristic 
photochemical  magnitudes.  G.  S. 

The  Role  of  Wave-Length  in  Photochemical  Reactions. 
Analogy  between  the  Photochemistry  Making  Use  of  High 
Frequencies  and  the  Chemistry  of  High  Temperatures. 
Daniel  Bebthelot  and  Henry  Gaudechon  ( Gompt .  rend.,  1912, 
154,  1597 — 1600). — A  consideration  of  the  results  previously  obtained 
(compare  Abstr..  1910,  i,  349,  543  ;  ii,  564,  606,  813,  814  ;  1911, 
ii,  86,  170,  240,  242,  835,  etc.)  shows  that  photochemical  reactions  can 
be  divided  into  two  classes,  as  is  also  the  case  with  thermochemical 
reactions,  namely,  (a)  exothermic  and  irreversible  (sometimes  called 
catalytic),  ( b )  endothermic  and  reversible.  In  both  cases  the  efficacy  of 
the  radiations  used  increases  with  their  frequency,  which  consequently 
plays  the  part  of  potential  or  of  photochemical  temperature.  Endo¬ 
thermic  changes  which  are  produced  thermally  only  by  very  high 
temperatures  are  produced  photochemical ly  only  by  the  extreme 
ultra-violet  rays  (OT5-~0'20/i).  T.  S.  P. 

Acceleration  of  the  Bleaching  of  Dyes.  Gottfried  Kummell 
(Zeitsch.  wiss.  Photochem.,  1912,  11,  133 — 136). — The  accelerating 
influence  of  various  comparable  substances  on  the  bleaching  of  cyanine, 
methylene  blue,  and  erythrosin  has  been  measured.  Data  are  recorded 
which  show  the  magnitude  of  the  effect  in  the  two  series  :  (a)  thiosin- 
amine,  phenylallyl  thiocarbamide,  allyl  sulphide,  and  allylamine  ; 
(b)  nitrobenzene,  o-nitrotoluene,  and  o-nitrophenol.  In  general,  the 
accelerating  influence  diminishes  as  the  complexity  of  the  molecule 
of  the  accelerator  increases,  provided  that  similar  substances  only  are 
compared. 

The  actual  bleaching  is  preceded  by  a  darkening  of  the  colour  of  the 
dye,  and  it  has  been  found  that  the  dyes  which  have  been  transformed 
in  this  way  can  then  be  bleached  by  treatment  with  a  dilute  (0'02A) 
solution  of  potassium  permanganate.  The  changes  involved  in  this 
bleaching  process  are  considered  to  be  closely  similar  to  those  involved 
in  the  development  of  the  photographic  plate.  If  the  collodion  films 
of  the  dyes  are  washed  with  an  alcoholic  solution  of  safrole,  the 
accelerating  action  of  the  unsaturated  compounds  is  inhibited. 

H.  M.  D. 

Measurements  of  Radioactivity  by  means  of  a-Rays.  W.  R. 
Barss  (Amer.  J.  Sci .,  1912,  [iv],  33,  546 — 550). — The  relationship 
between  the  potential  gradient  required  to  produce  the  saturation 
current  and  the  direction  of  propagation  of  the  a-particles  with 
reference  to  the  lines  of  electric  loice  is  discussed.  In  connexion  with 
this,  experiments  have  been  made  which  show  that  when  the  particles 
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are  moving  in  all  directions  with  respect  to  the  electric  field  (emission 
from  radium  emanation),  the  ratio  of  the  currents,  obtained  from  two 
sources  of  different  intensities,  is  constant  for  different  potential 
gradients,  provided  that  the  source  of  the  a  particles  is  not  too 
intense.  H.  M.  D. 

The  Relation  between  the  Ranges  of  a-Particles  and  the 
Periods  of  Transformation  of  Radioactive  Substances.  Harold 
A.  Wilson  {Phil.  Mag.,  1912,  [vi],  23,  981 — 983). — An  attempt  is 
made  to  find  an  analogy  between  the  law  representing  the  variation  of 
the  velocity  of  emission  of  thermions  with  temperature  and  that 
representing  the  variation  of  the  velocity  of  a-particles  with  the  period 
of  the  change  in  which  they  are  expelled.  It  is  supposed  that  the 
kinetic  energy  of  the  a-particles  expelled  is  a  measure  of  the  “  atomic 
temperature,”  and  that  this  can  be  substituted  for  the  absolute  tem¬ 
perature  in  the  thermionic  equation.  On  this  view  curves  are  drawn, 
analogous  to  those  of  Geiger  and  Nuttall  connecting  the  logarithms  of 
range  or  velocity  of  a-particles  and  the  logarithms  of  the  periods  of  the 
changes  in  which  they  are  expelled,  which  exhibit  agreement  with  the 
theory.  It  is  calculated  that  the  work  required  to  separate  1  gram 
molecule  of  a-particles  is  T6  x  1013  calories,  as  compared  with  about  105 
calories  for  the  separation  of  a  gram-molecule  of  electrons  from 
platinum.  F.  S. 

Change  in  the  Velocity  of  /3-Rays  in  their  Passage  Through 
Matter.  Otto  von  Baeyer  ( Physikal .  Zeitsch.,  1912,  13,  485 — 489). 
— The  change  in  the  velocity  of  the  /3-rays  of  thorium-A  in  passing 
through  different  metals  has  been  investigated.  The  results  obtained 
show  that  the  diminution  in  the  velocity  of  the  rays  becomes  smaller  as 
the  speed  of  the  rays  increases.  If  the  velocity  is  plotted  as  a 
function  of  the  thickness  of  the  layer  of  aluminium  traversed,  a 
straight  line  is  obtained,  but  the  inclination  of  the  line  varies  with 
the  initial  speed  of  the  rays.  From  experiments  with  tin,  copper,  and 
platinum,  it  has  been  found  that  the  change  in  velocity  for  the  same 
thickness  of  the  different  metals  increases  with  increase  in  the  density 
of  the  metal.  The  observed  diminution  is  somewhat  smaller,  however, 
than  that  which  would  be  expected  from  the  change  in  speed  observed 
when  the  rays  are  allowed  to  pass  through  aluminium.  H.  M.  D. 

The  Retardation  Undergone  by  /3-Rays  on  Traversing 
Matter.  Jean  Danysz  {Compt.  rend.,  1912,  154,  1502 — 1504). — 
By  means  of  a  radiographic  method  (compare  Abstr.,  1911,  ii,  840), 
the  author  has  studied  the  retardation  of  /3-rays  on  traversing  different 
substances.  The  screens  employed  were  metallic,  and  weighed 
O'Ol  grams  per  sq.  cm.  The  results  show  that  a  screen  of  given 
thickness  causes  a  retardation  proportional  to  the  density  of  the 
metal  of  which  it  is  made.  The  results  obtained  are  in  accord  with 
those  recently  obtained  by  Wbiddington  for  cathode  rays  {Proc.  Roy. 
Soc .,  1912,  A,  86,  360).  W.  G. 
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Mobility  of  Ions  in  Gases  and  Mixtures  of  Gases.  Karl 
Przibram  ( Physikcd .  Zeitsch.,  1912,  13,  545 — 547). — Relatively  simple 
formulae  are  deduced  for  the  coefficient  of  diffusion  and  the  mobility 
of  the  ions  in  simple  gases  and  gas  mixtures.  As  in  the  case  of  other 
formulae,  the  calculated  values  of  the  diffusion  coefficient  and  the 
mobility  are  considerably  greater  than  the  observed  values,  and  it 
seems  necessary  to  assume  that  the  radii  of  the  ions  are  greater  than 
those  corresponding  with  simple  gas  molecules. 

The  formula  for  the  ionic  mobility  in  gas  mixtures  is  applied  in  the 
calculation  of  values  for  the  positive  and  negative  ions  in  mixtures  of 
carbon  dioxide  and  hydrogen,  carbon  dioxide  and  air,  and  hydrogen 
and  methyl  iodide,  and  the  results  compared  with  the  experimental 
data.  H.  M.  D. 

[Radiant  Emission  from  the  Spark.]  Walter  Steubing 
( Physikcd.  Zeitsch.,  1912,  13,  520 — 522). — Polemical  against  Wood 
(compare  this  vol.,  ii,  114).  H.  M.  D. 

Photo-electric  Observations  on  Aluminium  and  Magnesium 
Robert  Pohl  and  P.  Pringsheim  ( Ber .  Deut.  physikcd.  Ges.,  1912,  14, 
546 — 554). — When  aluminium  or  magnesium  surfaces,  prepared  by 
distillation  and  condensation  of  the  metals  in  a  vacuum  on  cooled 
sheets  of  platinum,  are  exposed  to  the  action  of  light  rays  in  an  ex¬ 
hausted  tube,  the  metals  are  found  to  exhibit  photo-electric  activity.  In 
the  case  of  the  freshly  prepared  surfaces,  the  emission  of  electrons  is  first 
observed  for  light  of  wave-length  between  A  =  365  and  A  =  405  pp, 
and  the  emission  increases  continuously  as  the  wave-length  diminishes 
beyond  this  limiting  value.  As  time  progresses,  however,  the  photo¬ 
electric  sensitiveness  increases,  particularly  in  the  region  of  the  longer 
waved  rays,  and  at  the  same  time  the  limiting  wave-length  of  the  photo- 
electrically  active  rays  moves  gradually  towards  the  red  end  of  the 
spectrum.  In  the  condition  of  maximum  sensitiveness  the  photo¬ 
electric  effect  can  be  detected  in  the  case  of  aluminium  up  to 
A  =  700  pp,  and  for  magnesium  up  to  1000  pp.  This  extension  of  the 
active  wave-lengths  is  accompanied  by  the  appearance  of  a  maximum 
sensitiveness  corresponding  with  \  =  2Q0  pp.  Ko  evidence  was  obtain¬ 
able  of  any  connexion  between  this  maximum  and  the  phenomenon  of 
resonance  associated  with  the  selective  photo-electric  effect. 

After  the  condition  of  maximum  sensitiveness  of  the  metal  surfaces 
has  been  reached,  which  usually  requires  from  six  to  ten  hours,  the 
emissive  power  remains  sensibly  constant  for  several  days  and  then 
gradually  falls.  The  decay  in  emissive  power  is  accompanied  by  a 
displacement  of  the  position  of  maximum  sensitiveness  towards  the 
ultra-violet  end  of  the  spectrum,  and  at  the  same  time  the  limiting 
wave-length  of  the  active  light  moves  in  the  same  direction.  This 
effect  is  attributed  to  the  gradual  escape  of  gas  from  the  various 
substances  contained  in  the  exhausted  tube.  If  air  is  admitted,  whilst 
the  cell  is  in  a  sensitive  condition  and  the  tube  again  exhausted  after 
a  few  minutes,  the  metals  are  at  first  almost  inactive,  but  gradually 
recover  the  power  of  emitting  electrons  when  suitably  excited. 

H.  M.  D. 
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Absorption  of  X-Rays  and  Fluorescent  X-Ray  Spectra. 
Charles  G.  Barkla  aud  Y.  Collier  {Phil.  Mag.,  1912,  [vi],  23, 
987 — 997.  Compare  Abstr.,  1909,  ii,  457). — Farther  experiments 
have  been  made  on  the  absorption  of  X-rays,  the  penetrating  power 
of  which  is  not  far  removed  from  that  corresponding  with  the  spectral 
lines  of  the  absorbing  substances.  If  the  absorption  in  an  element 
R  is  plotted  as  ordinate  and  the  absorption  in  aluminium  as  abscissa, 
and  the  scales  of  the  ordinate  and  abscissa  are  so  arranged  that,  for 
each  absorbing  substance,  the  absorption  of  iron  radiation  in  iron,  of 
nickel  radiation  in  nickel,  of  copper  radiation  in  copper,  etc.,  are  all 
represented  by  a  single  point,  it  is  found  that  one  absorption  curve 
is  common  to  all  absorbing  substances,  This  is  not  only  true  for  the 
spectral  lines  of  series  L ,  for  according  to  experiments  on  the  absorp¬ 
tion  in  gold  and  platinum,  it  appears  to  hold  equally  well  in  the  case 
of  lines  belonging  to  series  K.  The  K  and  L  curves  can  be  combined, 
and  in  this  way  an  absorption  curve  is  obtained,  which  represents  the 
behaviour  of  all  elements  which  have  been  examined  up  to  the 
present.  The  existence  of  this  curve  signifies  that  there  is  one 
fluorescent  spectrum  characteristic  of  the  different  elements,  the  only 
difference  between  these  being  that  the  scale  of  absorbability  varies 
from  element  to  element.  H.  M.  D. 

Absorption  of  Soft  Rontgen  Rays  in  Gases.  Wilhelm 
Seitz  {Physikal.  Zeitsch.,  1912,  13,  476 — 480). — The  absorption  of 
very  soft  Rootgen  rays  by  various  gases  and  vapours  has  been  ex¬ 
amined  in  order  to  ascertain  whether  the  absorption  phenomena  are 
more  closely  related  to  the  phenomena  of  light  absorption  than  is  the 
case  with  hard  Rontgen  rays.  This  does  not  appear  to  be  the  case, 
and  in  general  the  behaviour  of  the  soft  rays  is  less  simple  than  that 
of  hard  rays. 

When  the  atomic  absorption  of  the  different  elements  is  calculated 
from  the  molecular  absorption  of  the  various  compound  gases  investi¬ 
gated,  it  is  seen  that  the  absorption  is  not  connected  with  the  atomic 
weight  in  any  simple  manner.  The  curve  showing  the  relation 
between  the  absorption  and  the  atomic  weight  is,  moreover,  dependent 
on  the  softness  of  the  rays  employed  in  the  experiments. 

H.  M.  D. 

Measurements  of  Induced  Activity  in  the  Bolivian 
Cordilleras.  Walter  Knoche  {Physikal.  Zeitsch.,  1912,  13, 

440 — 442). — Measurements  have  been  made  of  the  induced  activity 
acquired  by  positively  and  negatively  charged  and  by  uncharged 
wires  exposed  at  a  height  of  5200  metres  on  the  Quimza  Cruz  Cordilla. 
The  values  obtained  for  the  rate  of  fall  of  the  potential  in  the  case 
of  negatively  charged  wires  are  exceptionally  large,  and  exceed  any 
values  recorded  by  previous  observers  for  other  localities.  The  total 
induced  activity  increases  as  the  height  of  the  exposed  wire  above 
the  surrounding  surface  of  the  earth  is  increased.  An  analysis  of  the 
induced  activity  has  shown  that  it  consists  of  both  radium  and 
thorium,  the  proportion  of  the  former  increasing  with  increase  in  the 
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altitude  of  the  insulated  wire.  Actinium  appears  to  be  present  also, 
but  its  amount  could  not  be  estimated. 

The  induction  effects  observed  on  uncharged  and  positively  charged 
wires  were  very  much  smaller,  as  found  by  other  observers. 

H.  M.  D. 

The  Migration  and  Diffusion  of  RadiumA  Atoms.  Gerhard 
Eckmann  ( Jahrb .  Radioalctiv.  Elektronik 1912,  9,  157 — 187) — The 
effect  of  altering  the  potential  difference  between  the  metal  case  of  a 
cylindrical  vessel  containing  radium  emanation  and  a  central  axial 
electrode  was  studied.  Calling  the  activity  deposited  on  the  electrode 
100  when  it  was  1000  volts  negative  to  the  case,  the  activity  sank 
according  to  the  well  known  curve  to  15  when  no  difference  of 
potential  was  applied  and  to  3  when  the  electrode  was  1000  volts 
positive  to  the  case.  In  other  gases  the  effect  of  a  negative  electrode 
potential  was  the  more  marked  the  lighter  the  gas.  When  the 
ionisation  in  the  vessel  was  increased  by  means  of  an  external  radium 
preparation,  the  negative  electrode  activity  was  diminished,  especially 
for  small  potential  differences.  The  effect  of  time  on  the  amount  of 
activity  deposited  on  the  electrode  at  + 1000  volts  was  studied,  and 
from  the  results  the  diffusion  coefficient  for  radiumA  atoms  was 
calculated.  In  other  experiments  a  wire  gauze  was  moved  backwards 
and  forwards  in  an  emanation  atmosphere,  and  the  variation  of  the 
amount  of  activity  collected  with  the  time  for  which  it  had  remained 
undisturbed  examined.  In  equilibrium  the  number  of  radiumA  atoms 
floating  in  the  atmosphere  was  calculated  to  be  equivalent  to  the 
number  produced  during  45  seconds.  The  abnormal  deposition  of 
activity  on  both  anode  and  cathode,  from  an  emanation  atmosphere 
which  had  been  left  for  long  to  accumulate  active  deposit  without  the 
action  of  an  electric  field,  was  studied,  and  ascribed  to  the  aggregation 
of  the  single  radiumA  atoms  together  into  relatively  larger  particles. 
The  theory  of  the  phenomena  studied  is  discussed,  and  the  conclusions 
drawn  are  (1)  that  the  radium  A  atoms  initially  positively  charged  are 
neutralised  by  ions',  and  some  2%  are  actually  charged  negatively  and 
migrate  to  the  anode ;  (2)  the  diffusion  coefficient  of  unaggregated 
radiumA  atoms  is  0’06,  which  is  very  nearly  that  found  for  the 
emanation ;  (3)  the  effect  of  a  field  in  clearing  an  emanation 
atmosphere  of  aggregated  active  deposit  particles  is  dependent 
on  the  strength  of  the  field  and  the  time  it  is  applied  for  ; 
(4)  equations  are  given  for  calculating  the  number  of  radiumA  and  -B 
atoms  floating  in  an  emanation  atmosphere  of  given  concentration 
after  any  given  time  of  accumulation.  F.  S. 

The  Decay  Constant  of  Polonium.  Egon  R.  von  Schweidler 
(Ber.  Deut.  physikal  Ges.,  1912,  14,  536 — 539). — From  a  series  of 
galvanometer  observations  extending  over  445  days,  the  half-decay 
period  of  polonium  was  found  to  be  136’3  ±  0*6  days.  A  series  of 
electrometer  readings  at  a  later  stage  extending  over  500  days  gave 
136*2±1‘4  days,  whilst  from  the  intervening  period  of  about-  2200 
days  the  value  obtained  was  136'5±0‘3  days.  These  values  are  in 
good  agreement  with  that  found  by  Regener  (ibid.,  1911,  13,  1027). 

H.  M.  D. 
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Estimation  of  Radium  Emanation  in  Spring  Waters. 
Heinrich  Greinacher  ( Physikal .  Zeitsch.,  1912,  13,  435 — 436). — A 
method  is  described  by  which  the  spring  water  can  be  collected, 
transported,  and  examined  in  the  laboratory  without  loss  of  any  of 
the  contained  emanation.  The  collecting  vessel  consists  of  an 
exhausted  glass  flask  of  about  750  c.c.  capacity,  which  is  provided 
with  a  tap.  By  opening  and  closing  this  when  the  neck  of  the  flask 
is  immersed  in  the  water  to  be  examined,  the  sample  bottle  can  be 
nearly  filled  without  danger  of  loss.  To  estimate  the  amount  of 
emanation,  the  bottle  is  connected  with  a  reflux  condenser,  which  at 
its  upper  end  communicates  through  a  tap  with  the  chamber  of  an 
electroscope  in  which  the  pressure  has  been  reduced  about  20  cm. 
below  that  of  the  atmosphere.  The  water  is  boiled,  and,  after  removal 
of  the  emanation,  the  upper  tap  is  opened  and  the  emanation  forced 
over  into  the  chamber.  Readings  are  then  taken  on  the  electroscope 
after  suitable  time  intervals. 

If  the  water  contains  radium  in  addition  to  emanation,  the  amount 
of  the  former  can  be  estimated  by  repeating  the  operation  after  the 
boiled  out  water  has  been  kept  for  one  to  two  days.  H.  M.  D. 

Deductions  from  a  Valence  Hypothesis.  II.  Metallic 
Conduction  of  Electricity.  Johannes  Stark  ( Jahrb .  Radioaktiv. 
EleklroniL,  1912,9,  188 — 203.  Compare  Abstr.,  1908,  ii,  138;  this 
vol.,  ii,  403). — The  author’s  valence  hypothesis  is  applied  to  the  inter¬ 
pretation  of  the  conduction  of  electricity  by  metals.  The  essential 
difference  between  the  metals  and  the  metalloids  is  supposed  to  be 
determined  by  the  relative  distances  by  which  the  electrons  are 
separated  from  the  corresponding  atoms,  these  distances  being  much 
greater  for  the  metals.  In  a  crystalline  univalent  metal,  the  valence 
electrons  are  symmetrically  distributed  between  the  network  of 
positive  atomic  spheres,  and  lie  on  so-called  displacement  surfaces,  in 
which  the  electrons  move  freely  under  the  influence  of  an  applied 
potential  difference.  The  number  of  transportable  electrons  is  inde¬ 
pendent  of  the  temperature,  and  equal  to  the  number  of  atoms  of  the 
metal.  At  a  given  temperature,  the  resistance  is  determined  by  the 
thermal  vibration  of  the  electric  yields  of  valency,  and  since  the 
thermal  vibration  vanishes  at  absolute  zero,  the  metals  become  perfect 
conductors  at  this  temperature. 

In  the  case  of  a  metalloid,  the  electrons  which  lie  on  the  displace¬ 
ment  surfaces  and  are  therefore  free  to  move,  form  only  a  small  pro¬ 
portion  of  the  total  number,  and  this  is  the  cause  of  the  small 
electrical  conductivity.  With  rise  of  temperature  and  increase  in  the 
energy  of  the  vibrating  units,  the  number  of  the  electrons  on  such 
surfaces  increases,  and  this  increases  the  conductivity. 

The  influence  of  traces  of  foreign  metals  on  the  conductivity  of  pure 
metals  is  also  discussed,  and  the  reduction  in  conductivity  referred  to 
the  disturbance  of  the  symmetrical  arrangement  of  the  electrons  on 
the  displacement  surfaces,  which  is  brought  about  by  relatively  very 
small  numbers  of  foreign  atoms,  which  are  characterised  by  a 
different  spacial  distribution  of  the  component  atomic  spheres  and 
electrons.  H.  M.  D. 


ii.  622 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Difference  of  Potential  at  the  Contact  of  Glass  with  an 
Electrolyte.  L.  Riety  ( Compt .  rend.,  1912,  154,  1411  — 1414. 
Compare  Cameron  and  Oettinger,  Abstr.,  1909,  ii,  856). — Beginning 
with  dilute  solutions,  the  value  of  e,  in  Helmholtz’s  formula  for  the 
potential  difference  at  the  contact  of  glass  and  liquid,  is  found  to 
diminish  with  increase  in  concentration  of  the  solution  to  a  certain 
point  and  then  to  increase  again.  Solutions  of  copper  sulphate,  zinc 
sulphate,  and  copper  nitrate  were  examined,  and  in  the  case  of  the 
last  substance  the  electrolyte  was  found  to  have  a  potential  inferior 
to  that  of  the  glass.  W.  G. 

Electromotive  Force  Produced  by  the  Flow  of  Salt  Solutions 
through  Capillary  Tubes.  L.  Riety  (Compt.  rend.,  1912,  154, 
1215 — 1217.  Compare  Abstr.,  1911,  ii,  575). — Zinc  sulphate  solutions 
and  dilute  copper  nitrate  solutions  give  a  greater  E.M.F.  than 
solutions  of  copper  sulphate  under  the  same  conditions ;  for  concentra¬ 
tions  below  0'2  gram-molecule  per  litre,  copper  nitrate  has  less  effect 
than  the  sulphate.  When  solutions  of  these  salts  flow  through  a 
capillary  tube,  the  potential  rises  in  the  direction  of  the  flow  of  liquid, 
whilst  the  reverse  is  the  case  with  copper  chloride. 

Experiments  on  the  E.M.F.  of  filtration  are  also  described. 
Grumbach  (Th^se,  Paris,  1911)  observed  a  regular  fall  in  E.M.F. 
during  filtration  of  very  dilute  solutions.  For  concentrated  solutions 
the  phenomena  are  more  complicated,  but  generally  speaking  the 
E.M.F.  tends  towards  a  limiting  value,  diminishing  in  the  case  of 
sulphates  and  increasing  in  the  case  of  nitrates.  The  difference  in 
pressure  on  each  side  of  the  filter  has  no  appreciable  influence  on  the 
results.  W.  O.  W. 

Selenium  Cells.  Henri  Pelabon  (Compt.  rend.,  1912,  154, 
1414 — 1416). — A  study  has  been  made  of  the  alloys  of  selenium  with 
the  metals,  silver,  lead,  copper,  and  tin.  The  method  employed  has 
been  to  measure  the  E.M.F.  of  cells  formed  by  an  electrode  of  the 
pure  metal  and  an  electrode  of  the  alloy  in  a  saturated  solution  of  a 
salt  of  the  metal,  the  two  electrodes  being  connected  externally  by  a 
fine  platinum  wire.  The  results  obtained  confirm  those  furnished 
by  a  study  of  the  fusibility  of  mixtures  of  the  same  elements. 

W.  G. 

A  Rotating  Cathode.  C.  W.  Bennett  (J.  Physical  Chem.,  1912, 
16,  287 — 293). — The  1"  diameter  cathode  will  rotate  at  any  speed 
up  to  6000  revolutions  per  minute  and  carry  300  amperes,  giving  a 
density  of  3500  amperes  per  sq.  foot  when  4//  of  cathode  is  receiving  a 
deposit.  The  cathode  consists  of  an  aluminium  tube  10"  long  held  in 
a  brass  socket  by  a  set  screw.  The  socket  is  carried  by  a  ■§"  steel 
spindle  provided  with  a  water-cooled  roller  bearing  at  the  lower  end,  a 
ball  thrust-washer  in  the  middle  to  take  the  weight,  a  set  of  pulleys 
driven  direct  from  a  1  H.P.  motor,  and  a  plain  white  metal  bearing  at 
the  top  end.  The  whole  is  mounted  on  a  stiff  frame  arranged  to  swing 
about  a  vertical  axis  and  adjustable  vertically.  Current  is  conveyed 
to  the  cathode  through  brush  contacts  held  against  the  brass  socket. 
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If  the  electrical  supply  is  not  provided  with  an  earthed  return, 
the  whole  apparatus  is  insulated. 

The  electrolyte  is  contained  in  a  two-gallon  earthenware  jar  with  a 
closely  fitting  wooden  lid,  through  which  pass  the  cathode*  and  the 
connecting  strips  to  the  two  anodes,  which  are  cast  copper  bars, 
7"  x  2|"  x  1".  Aluminium  was  found  to  be  an  ideal  metal  for  the 
cathode,  since  the  copper  deposit,  having  been  suitably  machined,  can  be 
stripped  away  easily  from  its  slightly  oxidised  surface  without  bending 
or  heating.  If  it  is  desired  to  remove  the  cylindrical  copper  deposit 
whole,  a  thin  shell  of  fusible  metal  is  cast  round  the  aluminium. 

R.  J.  C. 

Electrical  Endosmose.  Wilder  D.  ►Bancroft  (J.  Physical  Chem., 
1912,  10,  312 — 317). — According  to  Perrin  (Abstr.,  1905,  ii,  138), 
acidic  solutions  are  carried  to  the  anode  through  a  porous  diaphragm 
and  alkaline  solutions  to  the  cathode,  this  effect  resulting  from  the 
electrification  of  the  diaphragm  by  contact  with  the  solutions.  The 
author  explains  some  exceptions  to  Perrin’s  rule  on  the  hypothesis  that 
different  ions  are  adsorbed  to  very  different  extents  by  the  diaphragm, 
so  that  under  certain  conditions  the  diaphragm  may  acquire  a  negative 
charge  in  an  acidic  solution  and  vice  versa. 

In  a  slightly  acidic  solution  of  copper  sulphate,  assuming  that 
copper  ions  are  only  slightly  adsorbed,  the  negative  charge  due  to  the 
sulphate  ions  will  outweigh  the  positive  charge  from  the  hydrogen  and 
copper  ions.  The  endosmosis  of  slightly  alkaline  barium  chloride 
through  a  porous  cup  is  abnormal  in  direction  for  a  similar  reason. 

Colloids  travel  towards  the  anode  or  cathode  according  to  their 
specific  absorptive  power  for  the  various  ions  present.  Solutions  are 
known  in  which  gelatin  moves  to  the  cathode  and  starch  to  the  anode. 
In  order  that  lead  deposits  may  be  improved  by  the  presence  of 
gelatin,  the  solution  must  be  sufficiently  acidic  to  cause  the  gelatin  to 
travel  towards  the  cathode.  Colloidal  ferric  oxide  behaves  similarly  to 
gelatin  in  the  electro-deposition  of  lead. 

In  slightly  acidic  copper  sulphate  solutions,  colloidal  cupric  oxide  is 
deposited  at  the  cathode  and  improves  the  quality  of  the  copper 
obtained,  but  under  certain  conditions  an  excess  of  colloidal  cupric 
oxide  is  deposited,  yielding  a  black  unsatisfactory  cathode.  In  strongly 
acidic  solutions  or  in  solutions  of  complex  copper  salts,  this  cannot 
happen,  because  the  amount  of  free  cupric  oxide  is  negligible,  whilst  in 
neutral  or  alkaline  solutions  the  colloid  is  carried  towards  the  anode 
and  does  not  affect  the  cathode  deposit. 

The  author  suggests  that  the  contact  potential  between  a  metal  and 
an  aqueous  solution  is  not  a  function  of  the  ionic  concentrations  only, 
but  varies  to  some  extent  with  the  nature  of  the  anion  and  the  other 
cations  present  in  so  far  as  these  are  adsorbed  by  the  metal  in 
question.  R.  J.  C. 

Influence  of  Pressure  and  Temperature  on  the  Electrolytic 
Conductivity  of  Solutions.  Silvio  Lussana  ( Zeitsch .  physikal. 
Chem.,  1912,  79,  677 — 680.  Compare  Abstr.,  1911,  ii,  462). — 
Polemical  against  Korber  (Abstr.,  1911,  ii,  863).  G.  S. 
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Reduction  of  Solutions  of  Potassium  Permanganate  by 
the  Alternate  Current.  G.  Wenger  and  Hector  H.  Alvarez 
{Ann.  Chim.  anal.,  1912,  17,  202 — 204). —  A  number  of  experiments 
as  to  the  reduction  of  acid  solutions  of  potassium  permanganate  are 
communicated,  and  the  results  have  been  tabulated.  The  authors  have 
arrived  at  the  following  conclusions:  (1)  The  reduction  is  strongest 
with  rotating  electrodes  whatever  may  be  their  nature.  (2)  Copper 
electrodes  reduce  the  solution  the  most  rapidly,  whilst  aluminium  in 
twice  the  time  only  effects  a  partial  decomposition.  (3)  In  the 
experiment  with  the  current,  the  phenomenon  is  more  pronounced  at  the 
beginning  than  at  the  end  of  the  experiment.  (4)  The  reduction  due 
to  the  sole  action  of  the  metal  is,  of  course,  almost  negligible  with 
platinum  electrodes  (non-oxidfsable  metal).  L.  de  K. 

The  Standard  Scale  of  Temperatures  between  200°  and 
1100°.  L.  H.  Adams  and  J.  Johnston  ( Amer .  J.  Set.,  1912,  [iv],  33, 
534 — 545). — A  calibration  curve  has  been  determined  for  copper- 
constantan  thermo-elements,  in  which  0°,  100°,  and  the  boiling  points 
of  naphthalene  (217'95°)  and  benzophenone  (305 *9°)  have  been  used  as 
fixed  points.  By  means  of  this,  the  following  freezing  points  were 
measured:  tin  231'8°,  bismuth  271,0°,  cadmium  320,9°,  lead  327'3°. 
The  concordance  of  these  values  with  those  obtained  by  other  methods 
show  that  the  thermo-element  is  not  inferior  to  the  resistance 
thermometer  over  the  range  0 — 360°. 

A  comparison  has  also  been  made  between  the  results  of  resistance 
and  gas  thermometer  measurements,  and  it  is  shown  that  these  are  in 
good  agreement  over  the  range  0 — 1100°.  This  concordance  serves  as 
an  efficient  check  on  the  trustworthiness  of  the  gas  thermometer  scale 
between  these  limits  of  temperature.  H.  M,  D. 

The  Linear  Expansion  of  Solid  Elements  as  a  Function  of 
their  Absolute  Melting  Point.  George  Rudorf  ( Zeitsch .  anorg. 
Chem.,  1912,  75,  160). — The  relation  observed  by  Stein  (this  vol.,  ii, 
128)  is  well  known,  having  been  first  stated  by  Pictet  ( Compt .  rend., 
1897, 88,  855).  C.  H.  D. 

The  Specific  Heat  of  Water  According  to  Regnault’s 
Experiments.  Charles  Ed.  Guillaume  {Compt.  rend.,  1912,  154, 
1483 — 1487). — The  author  has  recalculated  the  values  for  the  specific 
heat  of  water  for  temperatures  from  60°  to  100°,  using  Regnault’s 
figures,  but  with  a  slightly  different  formula,  based  on  the  more  recent 
work  of  Barnes,  Callendar,  and  Dieterici.  The  results  are  set  out  in  a 
table.  W.  G. 

Theory  of  the  Specific  Heats  of  Binary  Liquid  Mixtures. 
Alfred  Schulze  {Physikal.  Zeitsch.,  1912,  13,  425 — 433). — The 
experimental  results  communicated  in  previous  papers  (this  vol.,  ii, 
327,  428  and  532)  are  examined,  and  it  is  shown  that  the  deviations 
between  tbe  observed  specific  heats  and  those  calculated  from  the 
specific  heats  of  the  two  components  by  the  simple  mixture  rule  can 
be  accounted  for  on  the  assumption  that  the  components  combine 
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to  form  a  compound,  or  that  one  of  the  components  is  associated 
in  the  pure  condition.  If  the  dissociation  constant  of  the  compound 
or  the  association  constant  of  the  associating  liquid  is  known,  the  pro¬ 
portions  of  the  three  kinds  of  molecules  in  a  binary  mixture  of  either 
class  can  be  calculated.  By  making  use  of  the  numbers  obtained  in 
this  way,  it  is  shown  that  the  mixture  rule  can  be  applied  to  calculate 
the  specilic  heats  of  such  binary  mixtures  if  the  heat  capacities  of  the 
three  kinds  of  molecules  are  taken  into  consideration,  and  that  the 
calculated  results  are  in  satisfactory  agreement  with  the  observed 
data.  The  specific  or  molecular  heat  of  binary  mixtures  is  therefore 
equal  to  the  sum  of  the  specific  or  molecular  heats  of  the  components, 
if  by  this  is  understood  the  molecular  aggregates  which  are  actually 
present  in  the  mixture.  H.  M.  D. 

A  New  Melting-point  Apparatus.  D.  S.  Pratt  ( J .  Ind.  Eng. 
Chem.,  1912,  4,  47). — A  description  with  sketch  of  an  accurate 
melting-point  apparatus,  the  form  of  which  is  based  on  a  Thiele  tube, 
with  electricity  supplanting  the  Bunsen  flame  as  heating  agent.  The 
lower  half  of  the  side-arm  is  wound  with  resistance  wire,  such  as  fine 
manganin  or  nichrome,  the  whole  arm  is  then  enclosed  with  asbestos 
paste.  Using  a  lamp  board,  or  rheostat,  the  current  sent  through  the 
heating  coil  may  be  varied  at  will,  and  thus  the  rise  of  temperature 
very  accurately  controlled.  By  calibrating  the  instrument  in  terms 
of  lamps  and  temperature,  it  is  only  necessary  to  turn  on  the  proper 
number  of  lamps,  and  the  rise  of  temperature  will  be  exactly  uniform 
each  time  it  is  used,  whilst  the  rate  may  be  varied  from  an  almost 
imperceptible  rise  to  a  very  rapid  one,  and  the  range  is  limited  only 
by  the  fluid  used.  F.  M.  G.  M. 

Cryoscopy  in  Camphor.  Jouniaux  ( Compt .  rend.,  1912, 
154,  1592 — 1594) — The  eutectic  temperatures  and  molecular  percent¬ 
ages  of  camphor  in  the  eutectics  of  the  following  mixtures  are : 
camphor — naphthalene,  32*5°,  58%  ;  camphor — a-mononitronaphthalene, 
27‘3°,  54%;  camphor — /3-naphthylamine,  55°,  64%;  camphor — pyrogallol, 
21°,  69%;  camphor — benzoic  acid,  57*2°,  63%.  The  application  of 
Raoult’s  law  to  these  mixtures  gives  the  following  values  for  the 
cryoscopic  constant  of  camphor  as  a  solvent  :  494,  499,  505,  500,  492, 
the  mean  being  498.  Using  this  value,  the  molecular  weights  of  the 
following  substances  dissolved  in  camphor  were  found  to  be  normal, 
the  error  being  about  1*6%:  catechol,  tribromophenol,  vanillin,  benzo- 
phenone,  methyl  oxalate,  azobenzene,  and  silicon  tetraphenyl.  On  the 
other  hand,  the  mean  value  for  the  cryoscopic  constant  deduced  from 
these  results  is  495.  Using  this  value  the  latent  heat  of  fusion  of 
camphor  is  calculated  to  be  8*24  Cals.,  whilst  the  value  deduced  from 
the  vapour  pressure  measurements  of  Ramsay  and  Young,  etc.,  is  also 
8-24  Cals.  T.  S.  P. 

Formation  of  Metal  Mirrors  by  Distillation  in  a  Vacuum. 
Robert  Pohl  and  P.  Pringsheim  (Ber.  Dent,  physikal.  Ges. ,  1912,  14, 
506 — 507). — A  method  of  producing  optically  plane  metallic  surfaces 
by  distillation  of  the  metals  in  a  vacuum  is  described.  The  metal  to 
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be  distilled  is  placed  in  a  small  cylindrical  magnesia  crucible,  which  is 
heated  electrically  by  passing  a  suitable  current  through  a  sheet  of 
iron  or  platinum  foil  in  close  contact  with  the  outer  wall  of  the 
cylinder.  By  distillation  in  this  way,  satisfactory  mirrors  of  silver, 
cerium,  indium,  aluminium,  and  calcium  have  been  obtained.  The 
method  is  also  recommended  for  the  production  of  compact  sheets  of 
metals,  which,  like  beryllium,  cannot  be  obtained  in  this  form  by  the 
usual  melting  process.  H.  M.  D. 

Fractional  Distillation  in  the  Laboratory  and  a  New 
Rectifying  Apparatus.  A.  Golodetz  ( Chtm .  Ind.,  1912,  35, 
102 — 108,  141 — 145). — A  discussion  of  the  theories  of  the  separation 
of  liquids  by  fractional  distillation. 

Sketches  with  descriptions  of  three  forms  of  apparatus  designed  by 
the  author  are  given,  and  the  results  of  their  employment  in  the  case 
of  mixtures,  such  as  benzene  with  toluene,  or  amyl  formate  with  amyl 
acetate,  are  tabulated  and  demonstrated  by  means  of  curves. 

F.  M.  G.  M. 

Heat  of  Hydration.  Willem  P.  Jorissen  ( Ghem .  Weekblad , 
1912,  9,  415 — 420). — A  comparison  of  the  heats  of  hydration 
calculated  by  van’t  Hoff’s  formula  for  the  hydroxides  of  magnesium, 
barium,  and  strontium  with  those  experimentally  determined  by 
various  investigators.  A.  J.  W. 

Thermochemistry  of  Silicic  Acid  and  the  Silicates.  Otto 
Mulert  ( Zeitsch .  anory.  Chem.,  1912,  75,  198 — 240). — Calorimetric 
measurements  have  been  made,  0*5 — 1  gram  of  silicate  being  dissolved 
in  470  c.c.  of  20%  hydrofluoric  acid  in  a  platinum  calorimeter.  The 
specific  heat  of  20%  hydrofluoric  acid  is  0  84,  which  is  higher  than 
that  of  other  mineral  acids. 

The  heat  of  solution  of  crystalline  quartz  is  29  93  Cal.  per  gram- 
molecule,  and  of  vitreous  silica,  32T4  Cal.,  whilst  that  of  hydiated 
silicic  acids  varies  with  the  hydration,  extrapolation  of  the  curve 
showing  that  these  acids  are  derived  from  the  amorphous  modification. 
A  maximum  heat  of  hydration  is  found  at  3%  H20.  Contrary  to 
Thomsen’s  statement,  the  reaction  ceases  with  the  formation  of  the 
acid  H2SiF6,  and  the  abnormal  results  obtained  by  Thomsen  must  be 
attributed  to  an  error  in  the  analysis  of  the  sodium  silicate  used. 

The  following  heats  of  formation  have  been  obtained  by  this 
method:  vitreous  zinc  orthosilicate,  —  23'74  Cal.;  crystalline  zinc 
metasilicate,  +2  49  Cal.  The  heat  of  crystallisation  of  zinc  ortho- 
silicate  is  9  04  Cal.,  and  of  manganous  metasilicate,  8*52  Cal. 
Magnesium  silicates  dissolve  too  slowly  to  allow  of  an  estimation. 

Alumina  dissolves  in  hydrofluoric  acid,  forming  a  hydrofluoaluminic 
acid,  but  in  presence  of  an  excess  of  alumina,  insoluble  compounds  are 
slowly  formed.  This  reaction  has  been  studied  by  means  of  the 
electrical  conductivity.  The  heat  of  solution  of  anhydrous  alumina  is 
found  to  be,  with  some  uncertainty,  9386  Cal.  Using  this  value,  the 
following  heats  of  formation  are  obtained :  crystalline  adularite, 
131  '2  Cal.  (heat  of  crystallisation,  55*72  Cal.);  crystalline  leucite, 
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101 8  Cal.  ;  crystalline  microcline,  104  2  Cal. ;  crystalline  sodium 
metasilicate,  97*85  Cal.;  analcite,  85*22  Cal.;  natrolite,  95*76  Cal., 
and  heulandite,  59*44  Cal,  The  heat  of  solution  of  glucinum,  cadmium, 
nickel,  and  ferric  hydroxides  has  also  been  determined.  C.  H.  D. 

Viscosity  of  Ethylene  and  Carbon  Monoxide  and  its 
Variation  at  Low  Temperatures.  Otto  Zimmer  ( Ber .  Deut. 
physikal.  Ges.,  1912,  14,  471  —  492). — The  viscosity  of  ethylene  has 
been  measured  at  temperatures  between  +14°  and  -76°,  and  of 
carbon  monoxide  between  +11°  and  -149°.  The  influence  of 
temperature  on  the  viscosity  cannot  be  represented  by  means  of 
Sutherland’s  formula  in  the  case  of  ethylene  when  the  temperature  is 
lower  than  —  20°.  A  similar  deviation  is  found  for  carbon  monoxide 
at  the  lowest  temperature  at  which  it  was  examined.  The  discrepancy 
between  theory  and  experiment  is  attributed  to  polymerisation  of  the 
gases  at  the  lower  temperatures,  and  density  determinations  have 
been  made  which  appear  to  support  this  hypothesis.  H.  M.  D. 

Dissociation  Pressures  of  Sodium  and  Potassium  Hydrides. 
Frederick  G.  Keyes  («/.  Amer.  Chem.  Soc.,  1912,  34,  779 — 788). — A 
study  has  been  made  of  the  dissociation  pressures  of  sodium  and 
potassium  hydrides.  The  following  equations  express  the  dissociation 
pressure  between  250°  and  400°  in  mm.  of  mercury  :  for  sodium 
hydride,  log10j3  =  —5700/1’+  2*5  log10  T+  3*956  ;  and  for  potassium 
hydride,  log10p  =  —5850/7’+  2*6  log10  T+  3*895.  The  vapour  pressure 
equations  for  liquid  sodium  and  potassium  have  been  calculated  from 
(1)  their  b.  p.’s ;  (2)  their  heats  of  vaporisation,  derived  from  Trouton’s 
rule  (assuming  the  same  constant  as  for  mercury),  and  (3)  the  heat 
capacities  of  the  liquids  and  the  vapour,  and  have  been  found  to  be  : 
for  sodium,  log p=  -  6200/7'-  1*35  log77+  12*4  ;  and  for  potassium, 
log P~  —  6000/ T7  —  0*40  log T  —  0 *0008 T7  +  10*73.  The  heat  of  reaction 
at  ordinary  temperatures  has  been  calculated  from  the  measurements, 
and  found  to  be  13,860  cal.  per  formula-weight  of  sodium  hydride 
(NaH),  and  14,240  cal.  per  formula-weight  of  potassium  hydride 
(KH).  E.  G. 

Surface  Tension  of  Solutions  Containing  Two  Solutes. 
W.  Srebnitsky  (J.  Puss.  Phyu.  Chem.  Soc.,  1912,  44,  Phys.  Part , 
145 — 150). — The  author  has  measured,  by  the  capillarity  method,  the 
surface  tensions  of  mixtures  in  varying  proportions  of  solutions  of : 
(1)  A-sodium  chloride  and  A-citric  acid  ;  (2)  0*5A-potassium  chloride 
and  0*5A-sodium  valerate;  (3)  0*5A-potassium  chloride  and  0*5A-sodium 
butyrate  ;  (4)  0*2A-potassium  chloride  and  0*2A-butyric  acid  ;  (5) 
0*5A-calcium  chloride  and  0*5A-sodium  valerate. 

The  results  show  that  if  the  surface  tension  changes  but  slightly 
with  change  in  the  concentrations  of  the  two  solutes  and  remains  near 
to  the  value  for  water,  the  surface  tension  curve  is  approximately 
a  straight  line.  Where  the  concentrations  are  small,  the  straight  line 
law  holds  for  wider  variations  in  the  relative  amounts  of  the  two 
solutes.  X.  H.  P. 
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Capillary  Constants  of  Liquid  Esters.  Paul  Walden  and 
Richard  Swinne  ( Zeitsch .  physikal.  Chem.,  1912,  79,  700 — 758). — 
By  means  of  the  capillary  tube  method  the  surface  tension  of  thirty- 
eight  liquids  (at  the  boundary  liquid-air)  has  been  measured  at 
four  different  temperatures  between  0°  and  100°.  For  thirty-one  of 
these  liquids,  the  surface  tensions  of  which  have  not  been  previously 
determined,  the  specific  cohesion,  free  surface  tension,  and  molecular 
surface  energy  at  different  temperatures  are  given,  and  the  densities  of 
the  liquids  have  also  been  determined  where  no  trustworthy  data  are 
available.  The  temperature-coefficients  of  the  molecular  surface  energy 
dEldt  are  also  tabulated,  and  the  conclusions  which  may  be  drawn 
from  the  data  as  to  the  degree  of  association  of  the  liquids  are  discussed 
in  detail. 

The  substitution  of  a  phosphorus  or  antimony  atom  for  nitrogen 
increases  considerably  the  value  of  dEjdt,  which  for  triphenylstibine  at 
40°  is  about  2  '87,  and  for  triphenylphosphine  at  the  same  temperature 
about  3'40.  On  the  other  hand,  the  substitution  of  sulphur  for 
hydrogen  in  the  hydroxyl  group  gives  a  higher  value  for  dE/dt ,  and 
therefore  diminishes  the  degree  of  association.  The  presence  of  the 
CN  group,  as  usual,  causes  association.  With  increasing  complexity 
of  the  substituting  groups,  for  example,  in  a  homologous  series,  the 
coefficient  dEjdt  gradually  increases;  the  substitution  of  a  chlorine 
atom  for  hydrogen,  as  in  diethyl  chlorofumarate,  also  gives  a  higher 
value  for  dEjdt. 

In  eighteen  out  of  the  thirty-one  liquids  examined,  the  temperature- 
coefficient  of  the  molecular  surface  energy  dEjdt  is  approximately 
constant.  It  increases  as  the  temperature  rises  with  methylene 
cyanide,  isobutyl  phenylpropiolate,  triphenylphosphine,  and  triphenyl¬ 
stibine,  and  diminishes  considerably  with  increasing  temperature  in  the 
case  of  phenyl  mercaptan  and  of  diethyl  and  diamyl  phthalate. 

As  regards  the  magnitude  of  the  temperature-coefficient,  it  is  greater 
for  almost  all  the  esters  examined  than  the  normal  value  of  Ramsay 
and  Shields,  2T2,  which  would  appear  to  indicate  dissociation.  It  is 
shown,  however,  that  when  Walden’s  formula  Ma.?jT„  =  0*00435  log  T„ 
is  used  (compare  Abstr.,  1909,  ii,  122),  the  liquids  are  either  normal  or 
associated,  from  which  it  follows  that  the  Ramsay-Shields  method  of 
determining  the  molecular  complexity  of  liquids  is  not  valid  for 
substances  of  high  molecular  weight.  A  liquid  which  according  to 
Walden’s  formula  is  highly  associated  is  ethylene  cyanoacetate,  whilst 
ethyl  lactate  and  symmetrical  and  non-symmetrical  diethyl  sulphite 
are  slightly  associated.  A  formula  connecting  molecular  cohesion, 
absolute  temperature,  and  vapour  pressure  of  liquids  suggested  by 
Dutoit  and  Mojoi'u  (compare  Abstr.,  1909,  ii,  470)  gives  results  in 
good  agreement  with  those  obtained  by  means  of  the  Walden  formula. 

G.  8. 

Pore  Diameters  of  Osmotic  Membranes.  F.  E.  Bartell 
(J.  Physical  Chem.,  1912,  16,  318 — 335.  Compare  Abstr.,  1911,  ii, 
1072). — Osmotic  phenomena  were  first  observed  by  Graham  in  1854, 
using  unglazed  porcelain  as  the  membrane.  Ordinary  laboratory 
porous  plates  do  not  exhibit  osmotic  effects,  whereas  battery  cups  and 
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other  fine  grades  of  porcelain  do.  Examination  with  the  microscope 
confirmed  the  view  that  only  porcelains  of  close  texture  are  capable  of 
acting  as  semipermeable  membranes.  The  efficiency  of  the  membranes 
was  increased  by  clogging  the  pores  with  barium  sulphate  and  other 
fine  precipitates. 

The  average  diameter  of  the  pores  in  these  semipermeable  membranes 
was  estimated  by  the  application  of  Jurin’s  formula:  hr  —  14‘823 
sq.  mm.,  where  h  is  the  capillary  rise  of  water  at  20°  in  a  tube  of 
radius  r.  An  air  pressure  greater  than  the  hydrostatic  pressure  of  a 
column  h  mm.  high  forces  the  water  out  of  the  tube,  so  that  the  average 
pore  diameter  in  a  given  porcelain  can  be  calculated  from  the  minimum 
air  pressure  requisite  to  force  absorbed  water  out  of  the  pores. 

In  the  author’s  experiments  disks  of  porcelain  were  clamped  to  the 
end  of  a  stout  glass  tube  14  mm.  in  bore,  which  could  be  connected  at 
will  to  a  compressed  air  cylinder  or  a  long,  narrow  glass  tube.  The 
disks  were  soaked  in  water  and  then  covered  with  a  layer  of  water 
and  subjected  to  an  increasing  air  pressure  from  below,  whilst  the 
surface  was  observed  with  a  lens.  The  pressure  range  from  the 
appearance  of  the  first  air  bubble  to  the  appearance  of  innumerable 
air  bubbles  was  found  to  be  small.  Several  minutes  were  required  for 
the  maximum  number  of  bubbles  to  develop  at  any  given  pressure. 

A  typical  porcelain  plate  had  five  pores  only  of  diameter  0388/*, 
whilst  an  innumerable  number  of  pores  had  diameters  more  than 
0'360/a.  The  value  taken  was  the  diameter  corresponding  with  the 
appearance  of  100  to  125  bubbles  on  the  top  of  the  porcelain — in  this 
case  0369  microns. 

After  the  pore  diameters  had  been  estimated,  the  cell  was  filled  with 
normal  sugar  solution  and  inverted  in  a  beaker  of  water.  A  rise  of 
5  mm.  in  the  glass  tube  was  taken  as  a  definite  osmotic  effect.  In  the 
eighty-one  samples  of  porcelain  examined,  the  smaller  the  pore 
diameter  the  greater  the  osmotic  effect.  Where  there  were  100  to 
125  pores  in  the  area  measured  of  diameter  greater  than  0‘42/a,  no 
osmotic  effects  were  obtained. 

A  number  of  microcrystalline  and  colloidal  substances  were  pre¬ 
cipitated  in  the  pores  of  porous  plate  porcelain  which  before  treatment 
had  an  average  pore  diameter  of  1‘18/a,  and  gave  no  osmotic  effects. 
Alternatively,  in  some  experiments  the  clogging  agent  was  first  pre¬ 
cipitated  and  then  forced  into  the  pores  of  the  membrane  in  suspension 
in  water. 

The  limiting  diameter  for  osmotic  effects  was  higher  in  coarse 
porcelain  with  a  clogging  precipitate  than  in  fine  porcelain  alone,  and 
varied  with  the  nature  of  the  clogging  precipitate.  The  limiting 
diameters  were:  with  sulphur  0‘591/a,  barium  sulphate  0‘738/a,  cupric 
sulphide  0‘738/a,  lead  chromate  0‘777/a,  lead  sulphate  0’923/a,  copper 
ferrocyanide  0‘923/a.  The  values  are  of  the  same  order  and  are 
sufficiently  alike  to  indicate  that  pore  diameter  is  one  of  the  main 
factors  in  these  osmotic  phenomena. 

The  author  admits  that  there  is  an  alternative  view,  namely,  that 
osmosis  inwards  occurs  through  pores  of  molecular  dimensions,  and  in 
imperfect  membranes  it  is  more  or  less  neutralised  by  leak  outwards 
through  visible  pores.  In  this  case  what  he  has  measured  is  the 
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limiting  pore  diameter  at  which  solution  leak  outwards  begins  to  be 
smaller  than  the  true  osmotic  flow  inwards.  The  outer  liquid  was  not 
tested  for  sugar  after  the  experiments.  R.  J.  C. 

The  Dependence  of  Crystalline  Form  on  Temperature,  and 
Recrystallisation  in  Conglomerates.  Gustav  Tammann  ( Nachr . 
k.  Ges.  Wise.  Gottingen ,  1912;  Reprint,  9  pp.). — The  existence  of  a 
surface  tension  in  a  crystal  face  is  not  manifest  when  the  cohesive 
forces,  f,  are  greater  than  the  surface  tension,  a.  It  is  possible,  how¬ 
ever,  for  f  to  become  less  than  a  at  some  temperature,  and  the  face 
then  becomes  curved.  When  this  is  the  case  for  all  faces,  the  crystal 
becomes  spheroidal.  If  the  transition  point  occurs  below  the  melting- 
point,  the  substance  will  form  rounded  crystallites.  In  a  binary 
system,  if  at  some  temperature  f=  2a,  rounded  crystallites  will  be 
formed  above,  and  polyhedral  crystals  below,  that  temperature.  The 
frequency  of  rounded  forms  in  metallic  alloys  is  taken  to  indicate  that 
this  case  actually  presents  itself. 

A  thin  lamella  of  an  isotropic  solid  will  contract  owing  to  surface 
tension  at  the  temperature  at  which  f—  2a.  It  is  shown  that  this 
temperature  rises  with  increasing  thickness  of  the  lamellae.  In 
anisotropic  substances,  the  thickness  of  the  lamellae  depends  on  the 
development  of  cleavage  planes,  and  in  metals  this  increases  with  the 
amount  of  mechanical  work.  The  recrystallisation  of  such  masses, 
which  is  attributed  to  the  contraction  of  the  lamellae,  therefore  takes 
place  at  a  lower  temperature,  the  more  highly  worked  the  metal  is. 
The  greater  solubility  of  small  as  against  large  crystals,  which  is 
usually  invoked  to  explain  the  recrystallisation  of  conglomerates,  is 
considered  to  be  insufficient,  as  it  depends  on  oscillations  of  temperature. 

C.  H.  D. 

Changes  in  Metallic  Foils  on  Heating,  Due  to  Surface 
Tension.  Hermann  Schottky  {Nachr.  k.  Ges.  Wise.  Gottingen,  1912  ; 
Reprint,  9  pp.  Compare  preceding  abstract). — Metal  foil  may  be 
regarded  as  a  crystalline  material,  composed  of  very  thin  lamellae. 
The  effect  of  surface  tension  when  a  certain  temperature  is  reached 
is  thus  readily  studied  in  it  (compare  Beil  by,  Proc.  Roy.  Soc.,  1904, 
72,  A,  226  ;  Turner,  Abstr.,  1908,  ii,  1034;  Chapman  and  Porter, 
Proc.  Roy.  Soc.,  1911,  83,  A,  65).  Experiments  on  the  tensile  strength 
of  silver  foil  at  high  temperatures  show  that  the  strength  per  unit 
area  of  cross-section  diminishes  with  diminishing  thickness.  A  gold 
leaf  under  load  expands  on  heating  up  to  170°;  the  length  then 
remains  constant  up  to  340°,  at  which  temperature  a  rapid  contraction 
takes  place.  From  the  evidence  the  conclusion  is  drawn  that  the 
surface  tension  forces  in  metal  foil  at  high  temperatures  are  quite 
sufficient  to  bring  about  recrystallisation.  C.  H.  D. 

The  Internal  Movement  of  Liquid  Crystals.  Charles 
Mauguin  ( Compt .  rend.,  1912,  154,  1359 — 1361). — If  liquid  crystals 
are  examined  in  parallel  light  between  crossed  Nicols,  black  and 
white  spots  are  observed  in  which  the  particles  are  in  rapid  motion. 
The  movement  persists  as  long  as  the  substance  remains  in  the 
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anisotropic  liquid  phase,  and  increases  in  intensity  if  the  temperature 
is  raised.  It  ceases  abruptly  when  the  liquid  becomes  isotropic,  but 
recommences  on  again  cooling.  The  agitation  appears  to  be  irregular, 
and  generally  resembles  the  brownian  movements  of  colloidal 
suspensions.  Under  the  ultra-microscope,  only  a  uniform  distribution 
of  light  is  observed.  When  subjected  to  a  magnetic  field  acting 
normally  to  the  glass  surfaces  within  which  the  crystals  are  enclosed, 
this  agitation  disappears.  The  case  of  ethyl  ;?-ethoxybenzylidene- 
amino-a-methylcinnamate  (Abstr.,  1908,  i,  641)  is  noteworthy.  This 
substance  has  two  crystalline  liquid  phases.  That  between  75°  and 
125°  exhibits  the  phenomena  described  above  ;  that  below  75°  does 
not  show  these  movements.  H.  W. 

Magnetic  Analysis  of  Liquid  Crystals.  Otto  Lehmann 
( Physikal .  Zeitsch.,  1912,  13,  550 — 559). — The  influence  of  a  magnetic 
field  on  the  optical  properties  of  liquid  crystals  has  been  examined  in 
detail,  and  photographs  are  given  illustrating  the  different  effects  which 
are  observed  in  the  case  of  small  and  large  drops  in  both  transverse 
and  longitudinal  magnetic  fields.  The  observations  are  discussed  in 
reference  to  the  author’s  theory  of  the  liquid  crystalline  condition. 

H.  M.  D. 

India  Rubber  as  a  Protective  Colloid.  Formation  of 
Colloidal  Metallic  Sulphides  in  Rubber  Solutions.  Edward 
W.  Lewis  and  H.  Waumsley  ( J .  Soc.  Chem.  Ind.,  1912,  31,  518 — 519). 
— A  dark  brown  colloidal  solution  of  lead  sulphide  is  obtained  when 
lead  is  kept  immersed  for  some  time  in  a  solution  of  rubber  in  benzene 
containing  carbon  disulphide.  The  formation  of  the  coloured  solution 
is  most  marked  in  a  2%  rubber  solution,  and  practically  ceases  when  the 
rubber  solution  reaches  a  dilution  of  0'5% ;  it  is  favoured  by  increasing 
the  proportion  of  carbon  disulphide,  also  by  the  addition  of  alcohol.  A 
coloured  solution  is  not  obtained  in  the  complete  absence  of  rubber. 

Two  other  metals  are  found  to  behave  like  lead  in  this  respect, 
namely,  copper  and  mercury.  Further,  colloids  other  than  rubber  act 
similarly  ;  for  example,  a  similar  darkening  of  the  solution  occurs  when 
a  strip  of  lead  is  immersed  in  a  solution  of  celluloid  in  acetone 
containing  a  small  quantity  of  carbon  disulphide.  W.  H.  G. 

Necessity  for  Revising  the  Law  of  Mass  Action  and  of 
Homogeneous  Equilibrium.  Albert  Colson  ( Compt .  rend.,  1912, 
154,  1420 — 1423). — A  theoretical  paper  in  which  the  author  criticises 
a  number  of  the  formulae  at  present  employed  in  physical  chemistry, 
and  in  particular  the  one  concerning  the  law  of  mass  action. 

W.  G. 

The  Law  of  Mass  Action.  Henry  Le  Chatelier  (Compt.  rend., 
1912,  154,  1563 — 1566). — The  author  points  out  that  the  reasoning 
employed  by  Colson  (preceding  abstract)  in  his  criticism  of  the  law  of 
mass  action  is  false.  Moreover,  Lemoine’s  experiments  on  the  disso¬ 
ciation  of  hydrogen  iodide  are  not  sufficiently  accurate  to  draw  eonelu- 
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sions  from,  whereas  those  of  Bodenstein  (Abstr.,  1897,  ii,  252) 
afford  a  satisfactory  verification  of  the  law  of  mass  action. 

The  experimental  evidence  which  is  at  present  available  supports 
the  law  of  mass  action  within  the  limits  of  the  errors  of  experiment. 

T.  IS.  P. 

Dissociation  without  Change  of  Volume,  and  the  Law  of 
Mass  Action.  Albert  Colson  ( Compt .  rend.,  1912,  154, 1589 — 1590). 
— An  extension  of  the  author’s  theory  (preceding  abstracts)  to  the 
case  of  the  system  [H2  +  ?iI2]  changing  from  the  total  pressure  P  to 
the  total  pressure  P' .  The  application  to  this  case  of  the  reversible 
cycle  considered  by  the  author  leads  to  the  expression :  pxp^lP{n+l)  = 
PiP2nJP'l'n+1)>  wbere  pv  pv  etc.,  are  the  partial  pressures  of  the 
hydrogen  and  iodine  respectively.  This  is  not  identical  with  the 
ordinary  expression  deduced  by  the  law  of  mass  action.  T.  S.  P. 

The  Law  of  Guldberg  and  Waage  in  the  Case  of  Gaseous 
Dissociation.  J.  Carvallo  (Compt.  rend.,  1912,  154,  1590 — 1592). 
— In  contradiction  to  Colson  (preceding  abstracts),  the  author  shows, 
by  the  consideration  of  a  thermodynamic  cycle,  that  the  law  of  mass 
action  is  applicable  to  the  case  of  dissociation  of  a  gas.  The  cycle  is 
carried  out  in  the  usual  way  by  making  use  of  semi-permeable 
membranes,  a  necessary  condition  being  that  the  gases  must  behave  as 
perfect  gases.  T.  S.  P. 

The  Equilibrium  Solid-Liquid-Gas  in  Binary  Systems  Con¬ 
taining  Mixed  Crystals.  I.  Hugo  R.  Kruyt  (Zeitsch.  physih.il. 
Chem.,  1912,  79,  657 — 776). — A  more  detailed  account  of  work 
already  published  (compare  Abstr.,  1910,  ii,  195,  837).  G.  S. 

Gaseous  Mineralisers  in  a  Magma.  I.  Paul  Niggli  (Zeitsch. 
anorg.  Chem.,  1912,  75,  161 — 188). — Mineralisers  in  a  magma  are 
substances  which  exert  a  large  effect  on  the  conditions  of  crystallisa¬ 
tion  in  proportion  to  the  quantity  in  which  they  are  present.  Gaseous 
mineralisers  are  the  most  important. 

A  theoretical  discussion  of  ternary  systems  in  which  one  component 
is  gaseous  and  the  other  two  are  miscible  in  the  liquid  and  solid  state 
is  given.  The  only  binary  system  of  the  kind  that  has  been  completely 
investigated  is  ether-antliraquinone  (Smits,  Abstr.,  1904,  ii,  15),  but 
on  addition  of  alizarin  to  this,  some  decomposition  takes  place  near  the 
melting  point.  The  system  S02-HgBr2-HgI2  has,  therefore,  been 
adopted.  The  two  salts  form  a  continuous  series  of  solid  solutions, 
the  freezing-point  curve  having  a  minimum  (Reinders,  Abstr.,  1900, 
ii,  70).  The  experiments  are  made  in  sealed  glass  tubes,  in  an 
electrically  heated  oil-bath,  the  first  measurements  being  those  of  the 
critical  temperature.  The  critical  temperature  of  sulphur  dioxide  is 
found  to  be  157*6°,  and  is  raised  by  the  presence  of  mercuric  bromide 
The  conclusion  that  the  elevation  is  proportional  to  the  concentration 
of  the  dissolved  salt  (Centnerzwer,  Abstr.,  1903,  ii,  716)  is  confirmed. 
For  small  concentrations,  the  elevation  due  to  solid  solutions  is  the 
sum  of  the  two  elevations  taken  singly.  The  solubility  continues  to 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  633 


increase  on  heating  above  the  critical  temperature,  and  large  crystals 
are  obtained  on  cooling  such  a  gaseous  solution.  At  254°,  6 ‘2%  Hgl2 
or  8'5%  HgBr2  is  present  in  the  liquid  phase  in  the  corresponding 
binary  system.  The  solubility  of  sulphur  dioxide  in  the  fused  salts 
increases  only  slightly  with  the  pressure.  Some  sulphur  dioxide  is 
absorbed  by  the  solid  salts  without  change  of  colour.  C.  H.  D. 

Kinetics  of  the  Transformation  of  Chloralkylamines  into 
Heterocyclic  Compounds.  Herbert  Freundlich  and  Marion  B. 
Bichards  ( Zeitsch .  physikal.  Chem.,  1912,  79,  681 — 699). — The  trans¬ 
formation  of  c-chloroamylamine  into  the  isomeric  piperidine  hydro¬ 
chloride  CH2C1*[CH2]4*NH2  — C6NH11,HC1,  which  was  previously 
investigated  in  aqueous  solution  (compare  Freundlich  and  Krestov- 
nikoff,  Abstr.,  1911,  ii,  266)  has  now  been  investigated  in  tetrachloro- 
ethaue,  nitrobenzene,  and  benzene,  the  solvents  being  saturated  with 
moisture,  and  containing  drops  of  water.  The  reaction  is  unimolecular 
in  all  the  solvents  examined  ;  it  is  less  rapid  in  tetrachloroethane  and 
nitrobenzene  than  in  water,  and  still  less  rapid  in  benzene.  The 
temperature -coefficient  for  10°  in  the  organic  solvents  is  about  2’5, 
as  compared  with  3 ‘9  for  water. 

The  solubility  of  piperidine  hydrochloride  in  water  (5T9  mols.  per 
litre  at  25°)  and  in  the  other  three  solvents,  as  well  as  the  distri¬ 
bution  coefficient  of  c-chloramylamine  between  water  and  the  organic 
solvents  was  determined.  There  is  no  apparent  connexion  between 
these  factors  and  the  velocity  constants,  from  which  it  appears  that 
the  medium  exerts  a  specific  influence  on  the  reaction-velocity. 
c-Chloroamylamine  is  adsorbed  from  aqueous  solution  by  charcoal  to  a 
much  greater  extent  than  its  isomeride  piperidine  hydrochloride. 

The  rate  of  transformation  of  e-chloro-/3-hexylamine  into  the 
isomeric  acq-dimethylpyrrolidine  hydrochloride  in  the  presence  of 
excess  of  sodium  hydroxide  has  been  measured  at  0°  and  25°.  The 
results  are  somewhat  uncertain,  owing  to  the  fact  that  the  original 
substance  was  impure,  but  the  reaction  appears  to  be  unimolecular,  and 
is  slower  than  the  change  of  S-chlorobutylamine  to  pyrrolidine  hydro¬ 
chloride,  already  investigated  ( loc .  cit).  The  temperature-coefficient 
for  10°  is  about  4‘4.  G.  S. 

Velocity  of  Reaction.  I.  G.  Poma  and  B.  Tanzi  ( Gazzetta ,  1912, 
42,  i,  425 — 437.  Compare  Abstr.,  1911,  ii,  707). — The  authors  have 
studied  the  effect  of  the  presence  of  water,  etc.,  on  the  kinetics  of  the 
bimolecular  reaction  :  NMe2Ph  +  EtBr  =  NMe2EtPhBr  in  absolute 
alcohol. 

The  presence  of  2%  of  water  in  the  solvent  produces  but  slight  effect, 
but  the  value  of  106.A  at  30°  is  raised  from  1'5  to  3*8  by  5%  and  to 
8’7 — 11*7  by  10%  of  water  (compare  Kremann,  Abstr.,  1905,  ii,  307). 
In  the  last  case  the  value  of  K  increases  appreciably  with  time, 
probably  owing  to  secondary  reactions.  The  velocity  of  the  reaction  in 
acetone  solution  is  also  increased  by  addition  of  water. 

Acetonitrile,  the  dielectric  constant  of  which  is  only  about  one- 
half  of  that  of  water,  but  still  markedly  higher  than  that  of  alcohol, 
causes  increase  of  the  velocity  of  the  reaction  in  absolute  alcohol,  but 
the  extent  of  the  increase  is  much  less  than  that  produced  by  water. 
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Benzene,  even  when  present  in  the  solvent  to  the  extent  of  10%,  has 
no  sensible  influence  on  the  kinetics  of  the  reaction. 

These  results  indicate  that  Menschutkin’s  conclusion,  that  the 
reaction  constant  increases  with  the  dielectric  constant  of  the  solvent, 
cannot  be  extended  to  the  case  of  mixtures  of  two  solvents  (Abstr., 
1890,  1366  ;  compare  Carrara,  Abstr.,  1901,  ii,  3).  T.  H.  P. 

Is  Ionisation,  as  Indicated  by  Conductivity,  a  Necessary 
Prerequisite  for  the  Combination  of  Acids  with  Bases  ?  Otto 
Folin  and  Fred  F.  Flanders  (/.  Amer.  Chem.  Soc.,  1912,  34, 
774 — 779). — Folin  and  Wentworth  (Abstr.,  1910,  ii,  757)  have 
described  a  method  for  the  estimation  of  fatty  acids  by  titration  with 
sodium  ethoxide,  organic  liquids,  such  as  chloroform,  benzene,  toluene, 
and  carbon  tetrachloride,  being  used  as  the  solvents.  Folin  and 
Flanders  (Abstr.,  1911,  ii,  1039  ;  this  vol.,  ii,  501)  have  devised  similar 
methods  for  the  estimation  of  benzoic  and  hippuric  acids,  and  it  is  now 
shown  that  solutions  of  acids  of  all  classes  in  organic  solvents  may  be 
titrated  with  sodium  ethoxide.  It  is  pointed  out  that  the  conditions  of 
these  titrations  are  unusual,  and  do  not  seem  to  harmonise  with  the 
usual  views  based  on  the  electrolytic  dissociation  theory  in  accordance 
with  which  the  reaction  between  an  acid  and  an  alkali  is  actually  a 
reaction  between  hydrogen  and  hydroxyl  ions.  It  has  been  stated  by 
Ostwald  and  others  that  substances  do  not  undergo  ionisation  in 
solvents  of  the  character  of  benzene,  and  an  acid  dissolved  in  benzene 
would  therefore  be  present  in  the  non-ionised  state. 

In  view  of  this  lack  of  agreement  between  experiment  and  theory, 
the  conductivity  has  been  determined  of  certain  solutions,  such 
as  sodium  ethoxide  in  alcohol,  benzoic  acid  in  benzene  and  in  a 
mixture  of  benzene  and  alcohol,  and  sodium  benzoate  in  a  mixture 
of  benzene  and  alcohol.  The  conductivity  of  benzoic  acid  in  benzene  is 
too  small  to  be  measurable.  The  results  obtained  with  solutions 
of  sodium  amyloxide  and  benzoic  acid  in  amyl  alcohol,  and  of  sodium 
amyloxide  and  sodium  oleate  in  a  mixture  of  equal  parts  of  amyl 
alcohol  and  benzene  indicate  that  the  conductivities  of  these  solutions 
are  independent  of  the  solute,  since  they  are  of  about  the  same  order  as 
that  of  amyl  alcohol  itself  and  are  probably  due  to  it  in  each  case. 

In  general,  the  experiments  prove  that  the  solutions  of  acids  and 
alkalis  used  in  the  titrations  have  scarcely  any  conductivity,  and  that 
the  resulting  salt  solutions  are  also  almost  non-conducting.  Emphasis 
is  laid  on  the  facts  that  the  reactions  are  instantaneous,  and  that  the 
action  of  the  indicator  does  not  differ  materially  from  that  observed  in 
aqueous  solutions.  E.  Gr. 

The  Oxidation  Relations  of  Certain  Heavy  Metals.  Carlo 
Cervello  {Arch.  exp.  Path.  Pharm.,  1912,  68,  318 — 322). — Oxidation 
of  indigotin  and  pyrogallol  occurs  in  the  presence  of  certain  metallic 
chlorides,  that  of  manganese,  of  those  used,  being  an  exception.  The 
metals  arranged  in  ascending  order  of  activity  in  influencing  the 
intensity  and  rapidity  of  the  oxidation  are  :  iron,  copper,  mercury,  zinc. 
By  contact  with  indigotin  or  pyrogallol,  reduction  of  the  chlorides 
of  iron,  copper,  and  mercury  takes  place  to  lower  oxidation  products. 
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If  air  is  completely  or  almost  completely  excluded,  the  intensity 
of  oxidation  is  lessened.  W.  D.  H. 

Importance  of  Temperature-correction  in  Weighing.  H.  I. 
Waterman  ( Ghem .  Weekblad ,  1912,  9,  385 — 386). — The  author  points 
out  that  a  knowledge  of  the  temperature-coefficient  of  the  balance  is 
a  most  important  factor  in  accurate  analysis.  A.  J.  W. 

An  Apparatus  for  the  Absorption  of  Fumes.  Otto  Folin  and 
W.  Denis  ( J .  Biol.  Chem.,  1912,  11,  503 — 506). — A  simple  apparatus 
to  absorb  fumes  evolved  from  a  test-tube,  etc.,  is  described  and  figured. 

W.  D.  H. 

A  Flame  Experiment.  Alfred  C.  Egerton  (Chem.  News,  1912, 
105,  232 — 233). — A  glass  cylinder  is  provided  with  a  cork  at  the 
lower  end,  through  which  two  glass  tubes  pass,  one  for  the  admission 
of  hydrogen,  whilst  the  other,  longer,  tube  is  provided  with  a  copper 
nozzle.  The  upper  end  of  the  cylinder  is  also  fitted  with  a  copper 
foil  nozzle.  Hydrogen  is  first  admitted,  and  burns  in  air  at  the  top, 
the  flame  being  coloured  green  by  copper.  Chlorine  is  then  admitted 
through  the  small  tube,  and  burns  in  the  hydrogen  with  a  blue  flame. 

C.  H.  D. 
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Prevention  of  Hydrogen  Explosions  by  the  Interposition  of 
Steel  Wool.  O.  Ohmann  ( Chem .  Zentr.,  1912,  i,  1426 — 1427  ;  from 
Zeitsch.  physik-chem.  Unterr.,  25,  26 — 28). — A  roll  of  steel  wool,  about 
2 — 3  cm.  long,  is  pressed  firmly  into  the  jet  of  a  hydrogen  apparatus. 
If  an  explosive  mixture  is  being  evql^ed  from  the  apparatus,  and  a 
light  is  applied  to  the  jet,  the  explosion  travels  back  only  as  far  as  the 
steel  wool,  where  the  flame  is  put  out  owing  to  the  rapid  cooling  which 
there  takes  place. 

The  wool  prevents  an  explosion  even  with  a  mixture  of  2/7ths 
hydrogen  and  5/7ths  air,  that  is,  with  a  mixture  of  maximum 
explosive  power.  It  can  also  be  used  with  mixtures  of  air  and  coal 
gas,  but  is  of  no  effect  with  a  mixture  of  hydrogen  and  oxygen  in  the 
proportions  necessary  to  form  water. 

The  magnetisability  of  steel  wool  is  much  less  than  that  of  iron 
powder.  T.  S.  P. 

Decomposition  of  Water  at  Ordinary  Temperatures  by 
Magnesium.  Arthur  W.  Knapp  {Chem.  News,  1912,  105,  253). — 
Magnesium  powder  is  added  to  ten  times  its  weight  of  water,  and 
followed  by  a  small  quantity  of  palladous  chloride.  Metallic 
palladium  is  formed,  and  the  water  boils.  The  escaping  hydrogen 
ignites  spontaneously.  C.  H.  D. 
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Weight  of  a  Normal  Litre  of  Atmospheric  Air  at  Geneva. 
Philippe  A.  Guye,  G.  Kovacs,  and  E.  Wourtzel  ( Compt .  rend.,  1912, 
154,  1424 — 1426). — The  results  of  thirty  determinations  of  the 
weight  of  a  normal  litre  of  dry  air,  freed  from  carbon  dioxide,  give,  as 
a  mean,  the  value  L'2930  grams  (compare  Rayleigh,  Abstr.,  1893,  ii, 
514).  Evidence  is  afforded  of  slight  variations  in  the  density  of  air 
at  the  same  spot,  with  variation  in  barometric  pressure,  probably 
caused  by  influx  of  air  from  other  regions  richer  or  poorer  in  oxygen 
(compare  Morley,  Abstr.,  1882,  278,  1026).  W.  G. 

Weight  of  a  Normal  Litre  of  Air  at  Geneva.  Philippe  A.  Guye, 
J.  Kovacs,  and  E.  Wourtzel  {Compt.  rend.,  1912,  154,  1584 — 1586). 
— Comparison  of  the  results  previously  obtained  by  the  authors 
(preceding  abstract)  for  the  weight  of  a  normal  litre  of  dry  and  carbon 
dioxide-free  air  at  Geneva,  with  those  obtained  by  Rayleigh  in  London 
and  Leduc  in  Paris,  shows  that  the  air  at  Geneva  is  0*2 — 0'3  mg.  per 
litre  heavier  than  at  London  and  Paris.  The  analyses  of  Watson 
(Trans.,  1911,  99,  1460)  show  that  the  composition  of  air  collected  on 
the  same  day  at  places  not  very  far  from  each  other  may  vary.  From 
these  results  the  authors  draw  the  conclusion  that  the  weight  of 
a  normal  litre  of  dry  and  carbon  dioxide-free  air  may  vary,  on  the 
same  day,  from  place  to  place  to  the  extent  of  several  tenths  of  a 
milligram.  It  follows  that  the  density  of  air  should  not  be  used  as  a 
standard  of  comparison  for  the  density  of  other  gases.  T.  S.  P. 

The  Investigation  of  the  Upper  Layers  of  the  Atmosphere. 
Alfred  Wegener  {Zeitsch.  anorg.  Chem.,  1912,  75,  107 — 131). — The 
hypothesis  of  an  upper  atmosphere  of  hydrogen,  arrived  at  from 
calculations  of  partial  pressure,  is  confirmed  by  observations  of  the 
total  reflection  of  sound  waves,  of  the  appearance  and  disappearance  of 
twilight,  of  luminous  night-clouds,  and  of  the  glowing  of  meteors.  All 
these  observations  indicate  70 — 80  kilometres  as  the  approximate 
height  of  the  base  of  the  hydrogen  stratum.  In  the  spectrum  of  the 
aurora,  the  intensity  of  the  nitrogen  lines  diminishes,  and  that  of  the 
hydrogen  lines  increases,  with  increasing  height. 

On  the  basis  of  a  review  of  the  evidence,  a  table  and  diagram  are 
given  of  the  probable  distribution  of  the  gases  of  the  atmosphere. 
The  hydrogen  increases  very  rapidly  between  60  and  80  kilometres. 
Hydrogen  and  geocoronium  are  present  in  equal  volumes  at  200 
kilometres,  above  which  the  latter  gas  predominates.  Geocoronium  is 
probably  identical  with  coronium,  in  spite  of  the  difference  of  their 
spectra.  C.  H.  D 

Atmospheric  Ozone.  Harry  N.  Holmes  {Amer.  Chem.  J.,  1912, 
47,  497 — 508). — This  investigation  was  undertaken  with  the  object 
of  ascertaining  approximately  the  variation  in  the  amount  of  ozone  in 
the  air  with  the  different  seasons  and  during  sudden  atmospheric 
disturbances.  The  presence  of  appreciable  quantities  of  ozone  in  the 
air  during  the  winter  has  been  established  by  the  starch-potassium 
iodide  test ;  the  blue  colour  produced  is  usually  due  to  ozone  alone,  but 
occasionally  to  a  slight  extent  to  nitrogen  peroxide.  Hydrogen 
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peroxide  does  not  occur  in  the  air  in  sufficient  quantities  to  affect  the 
most  delicate  reagents.  Nitrogen  peroxide  is  occasionally  present,  but 
the  maximum  amounts  are  such  as  to  have  little  effect  on  the  starch- 
potassium  iodide  test.  The  maximum  amount  of  ozone  in  the  air  is 
only  found  when  “  high  ”  barometric  areas  are  so  near  that  the  air 
from  great  heights  flows  rapidly  down  to  the  earth.  The  effect  of 
thunderstorms  on  the  formation  of  ozone  is  probably  very  small. 
Most  of  the  ozone  is  produced  by  the  action  of  the  sun’s  ultra-violet 
rays  on  the  upper  air.  The  quantity  of  ozone  in  the  air  is  much 
greater  in  winter  than  in  summer.  E.  G. 

Formation  of  Hydrogen  Sulphide  through  “  Galvanic 
Action.”  Willem  P.  Joeissen  ( Chern .  Weehblad ,  1912,  9,  406 — 407. 
Compare  Skey,  Chem.  News,  1873,  27,  161  ;  Casamajor,  Abstr.,  1881, 
876). — Iron  disulphide,  FeS2,  and  the  sulphides  of  lead  and  bismuth  are 
practically  unattacked  by  dilute  hydrochloric  acid.  When  connected 
with  an  amalgamated  zinc  rod  immersed  in  the  acid,  a  steady  stream 
of  hydrogen  sulphide  is  evolved.  A.  J.  W. 

Blue  Acid  (the  Reduction  Product  of  Nitrous  Sulphuric 
Acid).  III.  Wilhelm  Manchot  ( Zeitsch .  angew.  Chem.,  1912,  25, 
1055—1058.  Compare  Abstr.,  1910,  ii,  956,  1055  ;  1911,  ii,  107).— 
When  the  solution  of  the  “  blue  acid”  is  cooled  in  a  mixture  of  solid 
carbon  dioxide  and  acetone,  it  changes  to  an  intense  carmine-red 
colour.  The  formation  of  this  colour  is  a  very  delicate  test  for  the 
presence  of  “  blue  acid,”  since  very  dilute  solutions  which  are  colour¬ 
less  at  ordinary  temperatures  become  red  at  low  temperatures. 

“Blue  acid”  is  not  produced  in  the  absence  of  sulphuric  acid,  as 
shown  by  experiments  in  which  concentrated  sulphuric  acid  was  re¬ 
placed  by  glacial  acetic  acid  or  concentrated  phosphoric  acid  the 
nitrous  acid  being  reduced  either  by  sulphurous  acid  or  by  mercury. 

The  presence  of  sulphurous  acid  is  not  necessary  for  the  formation  of 
“  blue  acid.”  When  mercury  is  used  as  the  reducing  agent,  the 
temperature  is  such  that  no  sulphurous  acid  is  produced  by  the  inter¬ 
action  of  mercury  and  sulphuric  acid.  “  Blue  acid  ”  is  not  formed 
when  sulphur  dioxide  is  passed  through  liquid  nitrogen  trioxide,  or 
by  the  interaction  of  nitric  oxide  and  concentrated  sulphuric  acid. 
It  is  readily  produced  when  formic  acid  is  used  as  the  reducing 
agent  instead  of  mercury  or  sulphur  dioxide. 

The  formation  of  “  blue  acid  ”  by  the  use  of  mercury  or  formic  acid 
shows  that  the  reducing  agent  does  not  attack  the  sulphuric  acid 
molecule.  “  Blue  acid  ”  must  therefore  be  a  compound  of  sulphuric 
acid  and  an  oxide  of  nitrogen.  This  oxide  must  be  a  higher  one  than 
nitric  oxide  and  a  lower  one  than  nitrogen  trioxide,  since  it  is  pro¬ 
duced  by  the  reduction  of  nitrous  acid.  It  is  probably  somewhat 
complex  in  constitution,  because  of  the  change  in  colour  which  takes 
place  with  alteration  in  temperature.  Since  very  concentrated 
sulphuric  acid  does  not  give  the  formation  of  “  blue  acid,”  it  is  prob¬ 
able  that  this  compound  also  contains  water  in  the  molecule.  In  any 
case,  Raschig’s  formula,  H2SN05,  cannot  be  correct. 

The  remainder  of  the  paper  is  polemical  against  Rasehig  (Abstr., 
1911,  ii,  200).  T.  S.  P. 
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Purification  of  Sulphuric  Acid.  Giuseppe  Bressanin  ( Gazzetta , 
1912,  42,  i,  456-458.  Compare  Abstr.,  1911,  ii,  1133,  1134).— In 
sulphuric  acid  solution,  not  only  arsenic,  but  also  tin,  copper,  cadmium, 
and  lead  are  precipitated  as  iodides  on  addition  of  potassium  iodide, 
selenium  being  precipitated  as  such  at  the  same  time ;  also  nitric  and 
nitrous  acids  are  reduced  to  nitric  oxide.  With  mercury  and  bismuth, 
the  precipitate  first  formed  redissolves  in  excess  of  the  iodide.  The 
elements  of  the  third  and  successive  groups  are  not  precipitated.  A 
sulphuric  acid  solution  of  arsenic  containing  O'OOl  mg.  As  per  c.c. 
gives  an  immediate  percipitate  with  potassium  iodide,  whilst  with 
0'0005  mg.  per  c.c.,  a  precipitate  forms  after  some  time. 

The  following  method  is  suggested  for  the  purification  of  sulphuric 
acid.  To  each  litre  of  the  cold  acid  having  D50  1’53  are  added 
10  c.c.  of  a  30%  hydriodic  acid  solution.  After  twelve  hours,  the  acid 
is  passed  through  a  filter  consisting  of  a  lower  layer  of  glass  wool, 
and  an  upper  one  of  fine  asbestos  pulp  washed  with  hydrochloric  acid  : 
before  being  used,  the  whole  filter  is  washed  with  the  acid  to  be 
filtered,  the  first  portions  passing  through  being  rejected.  The  filtered 
acid  is  coloured  with  iodine,  which  is  eliminated  by  heating  in  a  vessel 
of  non-arsenical  material,  such  as  Jena  glass.  If  a  delivery  tube 
dipping  into  potassium  hydroxide  solution  is  fitted  to  the  vessel,  it 
can  be  seen  when  all  the  iodine  not  used  in  the  precipitation  is 
evolved.  T.  H.  P. 

Electrolytic  Preparation  of  Persulphates.  Carl  Schall  and 
K.  Andrich  ( Chem .  Zeit.,  1912,  36,  645). — In  the  electrolytic  prepara¬ 
tion  of  persulphates  according  to  the  method  described  by  Blumer 
(this  vol.,  ii,  41),  the  yields  obtained  were  determined  by  titration  of 
the  electrolyte.  The  authors  have  endeavoured  to  determine  the  yields 
by  collecting  and  weighing  the  solid  persulphate,  but  were  unsuccess¬ 
ful  in  the  case  of  ammonium  persulphate.  With  potassium  persulphate, 
however,  a  current-yield  of  the  solid  salt  amounting  to  71  T%  was 
obtained. 

The  electrolyte  used  consisted  of  1250  c.c.  of  a  saturated  (at  18 ’5°) 
solution  of  potassium  persulphate,  to  which  were  added  600  grams  of 
potassium  hydrogen  sulphate,  2  grams  of  potassium  ferricyanide,  and 
10  c.c.  of  concentrated  sulphuric  acid.  It  was  kept  saturated  with 
potassium  hydrogen  sulphate  by  immersing  a  glass  vessel,  pierced  with 
holes  and  containing  the  salt,  in  the  electrolyte.  The  anode  was  of 
platinum  wire  and  the  cathode  of  nickel  foil,  the  current  densities 
being  0T2  and  2T1  amperes  per  sq.  cm.  at  the  anode  and  cathode 
respectively,  using  16  amperes.  The  temperature  was  maintained  in 
the  neighbourhood  of  20°.  The  details  of  the  apparatus  were  similar 
to  those  given  by  Blumer  ( loc .  cit.).  T.  S.  P. 

Sulphide  of  Tellurium.  Walter  O.  Snelling  (J.  Amer.  Chem. 
Soc.,  1912,  34,  802 — 811).— When  a  slightly  acid  solution  of  tellurous 
acid  or  a  tellurous  salt  is  treated  with  hydrogen  sulphide,  a  dark  red 
precipitate  is  produced,  which  gradually  becomes  black.  When  dried 
and  heated,  the  substance  softens  and  forms  a  grey,  somewhat 
lustrous  mass.  Berzelius  regarded  this  product  as  tellurium  sulphide, 
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TeS2,  bub  subsequent  workers  have  shown  that  it  consists  of  a 
mixture  of  sulphur  and  tellurium  in  the  proportions  required  by 
this  formula. 

Experiments  are  now  described  which  show  that  if  the  mixture 
is  warmed  after  precipitation  or  left  for  several  hours,  the  whole  of 
the  sulphur  in  the  precipitate  can  be  extracted  by  carbon  disulphide. 
It  has  been  found,  however,  that  at  the  moment  of  precipitation  only 
one-half  of  the  sulphur  is  soluble  in  carbon  disulphide,  and  that  the 
insoluble  residue  consists  of  tellurium  sulphide ,  TeS.  This  compound 
is  very  unstable  and  decomposes  completely  in  about  four  hours  at  0°, 
and  much  more  rapidly  at  higher  temperatures.  The  reaction  between 
tellurous  acid  and  hydrogen  sulphide  is  expressed  by  the  equation  : 
2  H2S  +  H2Te03  =  TeS  +  S  +  3  H20.  E.  G. 

Red  Phosphorus.  Alfred  Stock,  Hans  Schrader,  and  Erich 
Stamm  (Her.,  1912,  45,  1514 — 1528). — The  transformation  of  yellow 
into  red  phosphorus  was  carried  out  in  an  exhausted  flask  provided 
with  a  side-tube  which  contained  ordinary  phosphorus.  By  local 
cooling  of  the  flask,  a  thin  film  of  phosphorus  was  deposited,  which 
was  subjected  to  the  light  from  a  mercury  lamp,  so  arranged  that  the 
film  was  illuminated  on  the  inner  side.  Residual  yellow  phosphorus 
was  removed  by  cooling  the  side-tube  of  the  flask  during  several 
days  in  liquid  air.  The  violet  portion  of  the  visible  spectrum  was 
found  to  be  the  active  agent  in  bringing  about  the  change  on  which 
temperature  has  comparatively  little  influence. 

The  density  of  the  phosphorus  so  obtained  varied  from  l-95  for  the 
yellow  and  light  red  specimens  to  2-25  for  the  darker  specimens. 
Under  the  microscope,  the  more  voluminous  preparations  appeared  to 
be  composed  of  minute  particles  (diameter  1/100  mm.  and  less). 
Other  specimens  contained  larger  aggregates  which  showed  distinct 
brightening  when  brought  between  crossed  Nicols  in  the  polarisation 
microscope,  a  phenomenon  which  possibly,  but  not  necessarily,  points  to 
the  presence  of  crystalline  particles. 

When  phosphorus  vapour  was  rapidly  cooled,  a  portion  of  it 
condensed  in  the  form  of  red  phosphorus,  the  proportion  of  the  latter 
increasing  with  increasing  temperature  of  the  phosphorus  vapour. 
The  duration  of  heating  was  found  to  be  of  little  importance,  but 
cooling  must  be  effected  as  rapidly  as  possible.  Somewhat  similar 
observations  have  been  made  by  Hittorf  (Ann.  Phys.  Chem.,  1865, 
[ii],  120,  222).  The  authors  draw  the  conclusion  that  red  and  yellow 
phosphorus  are  chemically  different,  and  that  the  former  is  probably 
formed  by  the  union  of  the  dissociated  particles  of  the  phosphorus 
vapour  among  themselves,  or  with  undissociated  phosphorus 
molecules. 

Red  phosphorus,  prepared  in  this  manner,  is  yellowish-red  to  blood- 
red  in  thin  layers,  black  with  violet  glance  in  compact  pieces.  When 
finely  ground,  it  resembles  commercial  red  phosphorus.  The  highest 
value  observed  for  its  density  was  2T15.  It  appears  to  be  crystal¬ 
line,  is  stable  towards  air,  only  slowly  attacked  by  boiling  sodium 
hydroxide,  and  does  not  form  a  red  solution  in  aqueous  alcoholic 
potassium  hydroxide. 
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Condensation  of  red  phosphorus  is  shown  to  take  place  independently 
of  the  presence  of  liquid  yellow  phosphorus.  H.  W. 

The  Iodides  of  Elements  of  the  Nitrogen  Group.  Frans  M. 
Jaeger  and  H.  J.  Doornbosch  ( Zeitsch .  anorg.  Chem.,  1912,  75, 
261 — 271). — The  existence  of  a  compound  Sbl5  was  disputed  by 
Maclvor  (this  Journ.,  1876,  29,  328).  The  freezing-point  curve  of 
mixtures  of  antimony  tri-iodide  with  antimony  or  iodine  shows  that 
only  the  one  compound  SbL,  exists,  melting  sharply  at  170'8°.  It  is 
not  appreciably  miscible  with  antimony,  but  forms  two  liquids  layers, 
the  horizontal  branch  occurring  at  169°.  The  eutectic  point  lies  at 
80°  and  88-2  atomic  %  of  iodine.  The  form  of  the  iodine  end  of  the 
curve  is  in  agreement  with  the  depression  found  by  Timmermans 
(Abstr.,  1906,  ii,  429);  Sb2l4  does  not  exist. 

The  freezing-point  curve  of  mixtures  of  arsenic  and  iodine  indicates 
the  existence  of  one  compound,  Asl3,  which  melts  without  decom¬ 
position  at  140'7°,  and  of  another,  As2I4,  which  appears  as  a  liquid 
layer  at  135 — 136°,  the  eutectic  point  between  the  two  compounds 
being  at  120'5°.  It  has  not  been  found  possible  to  isolate  this  second 
compound  in  a  pure  state,  even  by  extraction  with  solvents,  or  by 
formation  of  solid  solutions  with  P2I4. 

Antimony  and  arsenic  tri- iodides  form  a  complete  series  of  solid 
solutions,  the  curve  passing  through  a  minimum  freezing  point  at 
136°.  Antimony  and  phosphorus  tri-iodides  form  a  simple  eutecti- 
ferous  series,  without  solid  solutions,  the  eutectic  point  lying  at  52° 
and  about  86  mol.  %  PI3.  Arsenic  and  phosphorus  tri-iodides  form 
two  series  of  solid  solutions,  with  a  transformation  point  at  73 ’5°,  the 
saturated  solid  solutions  at  that  temperature  containing  respectively 
18  and  75  mol.  %  PI,.  C.  H.  D. 

The  Constitution  of  the  Perborates.  E.  Bosshard  and  K. 
Zwicky  ( Zeitsch .  angew.  Ghem.,  1912,  25,  993 — 895). — Twenty  different 
perborates  have  been  heated  gently  at  55 — 65°,  either  under  diminished 
pressure  or  in  a  current  of  air  free  from  carbon  dioxide,  in  order  to 
ascertain  if  hydrogen  peroxide  is  eliminated.  In  one  case  only  was  a 
trace  of  hydrogen  peroxide  found  in  the  distillate  ;  the  general  result 
was  that  the  water  of  crystallisation  distilled  over,  and  the  percentage 
of  active  oxygen  in  the  residue  increased. 

A  potassium  peroxide  perborate,  KB04,H20,  is  described,  which  is 
stable  and  evolves  only  traces  of  oxygen  on  solution  in  water  (compare 
the  corresponding  unstable  sodium  compound,  Melikoff  and  Pissar- 
jewsky,  Abstr.,  1898,  ii,  332,  374).  When  dried  in  a  vacuum  over 
phosphoric  oxide,  four  molecules  of  this  salt  lose  1H20,  so  that  it  is 
improbable  that  it  contains  hydrogen  peroxide  of  crystallisation. 

The  velocity  of  decomposition  of  an  aqueous  solution  of  sodium 
perborate  under  the  catalytic  influence  of  colloidal  platinum  is  less 
than  that  of  a  solution  of  hydrogen  peroxide  under  corresponding 
conditions. 

From  the  above  results  the  authors  draw  the  conclusion  that  the 
perborates  do  not  contain  hydrogen  peroxide  of  crystallisation,  and 
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have  the  constitution  MO*B<^,  and  not  MOOBO.  The  above 

potassium  salt  would  then  be  formulated  as  KOOB<^,  which  is  in 

accordance  with  its  stability,  since  a  compound  of  the  alternative 
formula  KOOOBO  would  probably  be  very  unstable,  owing  to  the 
chain  of  three  oxygen  atoms. 

Riesenfeld’s  test  (this  vol.,  ii,  156)  for  distinguishing  true  per-salts 
from  salts  with  hydrogen  peroxide  of  crystallisation  fails  in  the  case 
of  the  perborates.  T.  S.  P. 

Observations  on  the  Silicon  Hydrides.  Adolphe  Besson  ( Compt . 
rend.,  1912,  154,  1603 — 1606). — The  silicon  hydride  obtained  from 
the  magnesium  silicide  prepared  by  the  action  of  magnesium  on  silica 
(quartz)  generally  contains  hydrogen  phosphide  and  hydrogen  sulphide 
as  impurities.  These  are  best  removed  by  passing  the  gas  through  a 
dilute  aqueous  solution  of  iodine  in  potassium  iodide  or  hydrogen 
iodide ;  the  purified  gas  is  then  dried  by  means  of  phosphoric  oxide. 

The  gas  so  obtained  (designated  hereafter  as  “  the  mixed  gas  ”) 
generally  contains  only  about  5 %  of  silicon  hydride  (SiH4),  and 
is  admixed  with  hydrogen.  During  the  preparation  a  white  solid  forms 
in  the  reaction  mixture,  which,  on  analysis,  proves  to  be  silico-oxalic 
acid,  Si204H2 ;  the  yield  of  this  substance  generally  amounts  to 
25 — 30 %  of  the  magnesium  silicide  used. 

The  dry  mixed  gas  is  not  acted  on  by  exposure  to  light.  It  is 
decomposed  by  the  electric  discharge,  a  yellow  to  brown  deposit 
forming  on  the  electrodes  and  on  the  sides  of  the  tubes.  The  deposit 
readily  takes  fire  on  exposure  to  the  air,  and  contains  2 — 5%  of  silicon, 
but  no  compound  of  definite  composition  could  be  isolated. 

The  mixed  gas  has  no  action  on  a  concentrated  solution  of  ammonia, 
or  on  dry  liquid  ammonia.  In  the  presence  of  moisture,  however, 
the  liquid  ammonia  gives  a  white  solid,  which,  when  dried  at  100°,  has 
a  composition  corresponding  with  the  formula  H4Si307. 

The  author  has  further  investigated  the  white  solid  produced  by  the 
action  of  air  or  oxygen  on  the  mixed  gas  (compare  this  vol.,  ii,  255). 
When  dried  for  several  hours  in  a  vacuum  at  100°,  it  has  a  composition 
corresponding  with  the  formula  H8Si306.  The  action  of  heat  on  this 
substance  did  not  lead  to  any  very  definite  results,  although  when 
carefully  heated  in  a  vacuum  it  loses  hydrogen,  and  the  composition 
of  the  residue  approaches  the  formula  Si305.  T.  S.  P. 

Apparatus  for  Determining  the  Vapour-pressure  Isothermals 
of  the  Gel  of  Silicic  Acid.  Richard  Zsigmondy,  Wilhelm  Bach- 
mann,  and  Elizabeth  Findlay  Stevenson  ( Zeitsck .  anorg.  Chem.s  1912, 
75,  189 — 197). — A  vacuum  vessel,  provided  with  a  manometer,  is 
connected  by  means  of  high  vacuum  taps  with  a  vacuum  pump  and  a 
weighing  vessel.  When  alcohol  or  benzene  is  used,  taps  with  mercury 
seal  are  substituted.  A  gel  being  introduced  into  the  weighing  vessel 
in  small  fragments,  water  is  placed  in  the  vacuum  vessel,  and,  the 
whole  apparatus  being  kept  at  15°,  weighings  are  taken  daily  until 
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the  weight  is  constant.  The  water  is  then  replaced  by  sulphuric  acid 
of  known  concentration,  and  the  operation  is  repeated,  the  last 
experiment  being  made  with  concentrated  sulphuric  acid.  The  series 
of  operations  may  then  be  reversed. 

The  dehydration  curve  thus  obtained  for  silicic  acid  gel  is  similar 
to  that  found  by  van  Bemmelen,  but  the  middle  portion  is  less  nearly 
horizontal.  Gels  containing  alcohol  are  examined  in  similar  manner, 
using  mixtures  of  alcohol  and  glycerol  in  the  vacuum  vessel.  A  sharp 
change  in  the  direction  of  the  curve  is  observed  at  the  point  at  which 
the  gel  becomes  opaque  (compare  Zsigmondy,  Abstr.,  1911,  ii,  880). 

C.  H.  D. 

Preparation  of  a  Readily  Soluble  Acid  Sodium  Borate- 
Saccharin-Fabrik  A ktien-Gesellschaft  vobm.  Fahlberg,  List  &  Co- 
(D.R.-P.  244778). — The  salt  obtained  by  the  interaction  of  one 
equivalent  of  borax  with  three  of  boric  acid  is  known ;  it  is  now  found 
that  by  employing  four  equivalents  of  boric  acid  in  concentrated 
aqueous  solution  that  a  sodium  hydrogen  pyroborate,  NaHB407,4|H20, 
of  constant  composition  is  obtained. 

It  forms  a  crystalline,  colourless  powder  with  a  faintly  acid  taste,  and 
is  sharply  differentiated  from  borax  by  not  giving  a  pink  colour  with 
phenolphthalein,  and  in  that  the  precipitate  obtained  with  silver 
nitrate  does  not  darken  when  boiled.  F.  M.  G.  M. 

Action  of  Lithium  Hydroxide  on  Calcium  Carbonate. 
William  Oechsner  de  Coninck  (Butt.  Acad.  roy.  Belg.,  1912, 
201 — 202). — When  freshly  precipitated  calcium  carbonate  is  kept  for 
thirty-four  hours  in  a  solution  of  lithium  hydroxide  at  97 — 98°,  the 
calcium  is  replaced  by  lithium  to  the  extent  of  2 ’9%.  The  concentra¬ 
tion  of  the  lithium  solution  does  not  affect  the  result.  The  reaction  is 
entirely  reversible,  and  the  reversibility  is  simply  a  function  of  the 
time.  W.  G. 

Systematic  Errors  in  the  Determination  of  Atomic 
Weights.  Gustav  D.  Hinrichs  ( Compt .  rend.,  1912,  154, 
1227 — 1229). — A  more  detailed  mathematical  investigation  than  that 
already  given  (this  vol.,  ii,  253)  of  the  work  of  Richards  and  Wells  on 
the  atomic  weight  of  silver  and  that  of  Wourtzel  (this  vol.,  ii,  248)  on  the 
atomic  weight  of  nitrogen  confirms  the  previous  conclusion  that  the  true 
atomic  weight  of  silver  is  108  and  that  of  nitrogen  14.  T.  A.  H. 

Properties  and  Chemical  Composition  of  Electrically 
Prepared  Colloidal  Silver  Precipitated  from  its  Solutions  by 
Electrolytes.  G.  Rebiere  (Compt.  rend.,  1912,  154,  1540 — 1543. 
Compare  Abstr.,  1909,  ii,  312). — A  solution  of  colloidal  silver 
prepared  by  Bredig’s  method  is  added  to  a  5%  solution  of  barium  or 
calcium  nitrate,  the  mixture  centrifugalised,  and  the  clear  liquid 
decanted.  The  residue  is  washed  with  water  until  free  from  barium  or 
calcium,  then  with  alcohol  and  ether,  and  dried  over  sulphuric  acid. 
The  silver  precipitate  thus  obtained  is  a  black  powder  with  a  brown 
tinge,  which  does  not  become  lustrous  on  rubbing.  With  hydrochloric 
acid  it  gives  silver  chloride  and  silver.  It  slowly  absorbs  carbon 
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dioxide  from  the  air.  When  warmed  in  an  atmosphere  of  nitrogen  it  is 
decomposed  into  silver  and  oxygen.  Analyses  point  to  the  colloidal 
silver,  precipitated  as  above,  being  a  mixture  of  silver  and  silver  oxide 
in  proportions  varying  according  to  the  conditions  of  preparation  of 
the  colloidal  solution.  W.  G. 

Solubility  of  Silver  Chloride  in  Water.  C.  van  Rossem 
(Chem.  Weekblad,  1912,  9,  396 — 403.  Compare  this  vol.,  ii,  348). — A 
continuation  of  the  investigation  of  the  solubility  of  silver  chloride 
in  water  by  the  electro -conductivity  method,  the  experiments  being 
made  in  presence  and  in  absence  of  light  at  18°  and  25°.  The  problem 
of  the  influence  of  potassium  nitrate  on  the  solubility  still  awaits 
solution.  A.  J.  W. 

Solubility  of  Calcium  Carbonate  in  Water.  James  Kendall 
(Phil.  Mag.,  1912,  [vi],  23,  958— 976).— The  solubility  of  calcite 
and  aragonite  in  water  has  been  determined  at  25°,  50°,  and  100°  by 
the  direct  method  in  which  large  silica  flasks  were  employed  for  the 
preparation  and  analysis  of  the  saturated  solutions.  At  these  three 
temperatures,  the  solubility  of  calcite,  expressed  in  grams  per  litre, 
was  found  to  be  001433,  0‘01504,  0-01779,  and  that  of  aragonite 
0  01528,  0-01617,  0  01902.  The  ratio  of  the  solubilities  at  the 
three  temperatures  is  constant  within  the  limits  of  the  experimental 
error. 

Experiments  were  also  made  in  which  it  was  sought  to  determine 
the  solubility  by  removal  of  the  earboD  dioxide  from  solutions  of 
calcium  hydrogen  carbonate.  The  results  for  25°  are  practically  the 
same  as  those  for  calcite  at  this  temperature ;  those  for  50°  lie  between 
the  values  for  calcite  and  aragonite,  whilst  those  for  100°  are  identical 
with  the  value  for  aragonite.  This  series  of  numbers  is  in  agree¬ 
ment  with  the  observations  relating  to  the  influence  of  temperature  on 
the  nature  of  the  crystalline  product  which  separates  out  from  hydrogen 
carbonate  solutions. 

The  solubility  of  amorphous  calcium  carbonate  could  not  be 
determined  on  account  of  its  instability. 

In  contact  with  air  containing  3'7  parts  of  carbon  dioxide  per  10,000, 
the  solubility  of  calcite  was  found  to  be  0-04608  gram  per  litre  at  25° 
and  0  02925  at  50°. 

Measurements  of  the  electrical  conductivity  of  solutions  of  sodium 
and  calcium  hydrogen  carbonates  and  of  calcium  sulphate  are  also 
recorded.  H.  M.  D. 

Density  of  Silicate  Mixtures.  Edwin  Ward  Tillotson,  jun. 
(J.  Ind.  Eng.  Chem.,  1911,  3,  897 — 900). — It  has  been  shown  by 
Winkelmann  and  Schott  that  the  density  of  a  glass  may  be 
calculated  with  a  rough  degree  of  accuracy  from  its  chemical 
composition. 

The  densities  of  some  pure  and  mixed  silicates  have  therefore  been 
calculated,  using  the  method  and  factors  suggested  by  these  authors 
(Ann.  Phys.  Chem.,  1894,  [iii],  51,  697)  with  unsatisfactory  results  ; 
new  factors  have  therefore  been  devised;  these  are:  CaO  =  4"l, 
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MgO  =  4’0,  Al203  =  2‘75,  Li20  =  3'7,  and  it  is  stated  that,  although  the 
method  is  not  theoretically  correct,  it  is  capable  of  giving  results  (for 
a  large  variety  of  glass)  which  are  only  1  to  1  *5%  in  error. 

F.  M.  G.  M. 

Glucinum  Arsenates.  Benno  Bleyer  and  Br.  Muller  ( Zeitsch . 
anorg.  Chem.,  1912,  75,  285 — 292). — Whilst  aluminium  arsenates  can 
only  be  obtained  from  aqueous  solutions  in  a  highly  basic  form, 
magnesium  arsenates  are  stable.  Glucinum,  in  accordance  with 
expectation,  lies  between  the  two. 

Monoglucinum  arsenate ,  G1H4(As04)2,  prepared  in  concentrated 
solution  and  evaporated  in  a  vacuum,  forms  colourless,  hygroscopic 
leaflets.  The  diglucinum  salt,  G1HAs04,  has  only  been  obtained  in  an 
impure  state  by  heating  arsenic  oxide  with  glucinum  hydroxide  in  a 
sealed  tube  at  220°.  When  an  attempt  is  made  to  prepare  it  in 
solution,  triglucinum  arsenate,  Gl3(As04)2,15H20,  is  obtained  as  an 
amorphous  powder,  whilst  solutions  in  the  proportions  to  yield  the 
latter  compound  yield  instead  a  basic  salt,  Gl3(As04)2,G10,8H20. 

Potassium  glucinum  arsenate,  KG1As04,|G10,5H20,  from  potassium 
arsenate  and  glucinum  sulphate,  is  unstable  and  amorphous,  and 
yields  more  highly  basic  salts  on  hydrolysis.  The  corresponding  sodium 
salt,  NaGlAs04,^G10,6H20,  behaves  similarly,  whilst  ammonium 
glucinum  arsenate,  NH4G1As04,4|H20,  is  more  stable,  although  it 
also  undergoes  further  hydrolysis. 

For  analysis,  the  salts  are  dissolved  in  cold  concentrated  hydro¬ 
chloric  acid  and  saturated  at  0°  under  pressure  with  hydrogen 
sulphide.  The  As2S5  is  collected,  washed  with  alcohol,  and  dried  at 
105°.  The  glucinum  is  precipitated  from  the  filtrate  by  ammonia. 

C.  H.  D. 

Preparation  and  Heat  of  Formation  of  Magnesium 
Nitride.  Camille  Matignon  ( Compt .  rend.,  1912,  154,  1351 — 1353. 
Compare  Matignon  and  Lassieur,  this  vol.,  ii,  255). — Magnesium 
nitride  is  most  conveniently  obtained  by  the  interaction  of  finely 
divided  magnesium  and  ammonia.  From  the  heat  developed  when  the 
nitride  is  decomposed  by  dilute  sulphuric  acid,  the  heat  of  formation  of 
the  former  is  calculated  to  be  +  119’7  cal.  H.  W. 

Alkaline  Solutions  of  Zinc  Hydroxide.  Arthur  Hantzsch 
(Zeitsch.  anorg.  Chem.,  1912,  75,  371 — 372.  Compare  Klein,  this  vol., 
ii,  351). — The  author’s  description  of  alkaline  solutions  of  zinc 
hydroxide  as  pseudo-solutions  (Abstr.,  1902,  ii,  395)  was  not  intended 
to  exclude  the  existence  of  zincoxides,  and  the  existence  of  modifica¬ 
tions  of  zinc  hydroxide  was  held  to  be  probable.  Moreover,  the  work 
of  Mecklenburgh  on  stannic  acids  (this  vol.,  ii,  355)  has  shown  that 
such  differences  of  solubility  may  be  partly  chemical  and  partly 
physical.  C.  H.  D. 

Attempt  to  Determine  Certain  Atomic  Weights.  Hector 
Pecheux  (Compt.  rend.,  1912,  154,  1419 — 1420). — The  weights  of 
metal  deposited  on  the  cathode  in  a  number  of  electrolytic  cells, 
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arranged  in  series  and  containing  solutions  of  pure,  neutral  metallic 
salts,  submitted  to  the  influence  of  the  same  current  for  the  same  time 
were  determined.  Silver  (A.W.  107‘88)  being  taken  as  the  standard, 
the  atomic  weights  of  the  other  metals  were  calculated  from 
the  results  obtained,  giving  the  values  Pb  =  206-86;  Cu  =  63-43; 
Zn  =  65-44.  W.  G. 

Porous  Metals.  Hannover  ( Compt .  rend.,  1912, 154,  1594 — 1597). 
— When  a  binary  alloy  containing  a  greater  percentage  of  the  one  com¬ 
ponent  than  corresponds  with  the  eutectic  composition  is  centrifugalised 
whilst  in  the  liquid  (somewhat  pasty)  condition,  the  eutectic  can  be 
expelled,  leaving  the  component  in  excess  in  a  porous  condition. 
Using  an  alloy  of  lead  and  antimony  containing  90%  of  lead,  and  one 
of  tin  and  lead  containing  80%  of  tin,  the  author  has  obtained  both 
porous  lead  and  porous  tin.  Similarly,  from  an  alloy  of  lead  with  an 
excess  of  antimony,  porous  antimony  was  obtained. 

The  porous  lead  so  obtained  may  be  used  in  making  accumulator 
plates  of  very  large  capacity.  Other  uses  for  these  porous  metals  are 
suggested.  T.  S.  P. 

Spontaneous  and  Progressive  Destruction  of  Certain 
Objects  Made  of  Lead.  Camille  Matignon  {Compt.  rend.,  1912, 
154,  1609 — 1611). — Ancient  lead  objects  preserved  in  museums  often 
gradually  crumble  to  a  fine  powder  consisting  essentially  of  lead 
carbonate.  When  such  destruction  has  taken  place,  chlorides  are 
always  present  in  the  powder.  Experiments  with  lead  which  had 
been  immersed  in  a  30%  solution  of  sea-salt  and  then  dried  so  that 
crystals  of  salt  clung  to  it,  proved  that  progressive  destruction  took 
place  over  a  period  of  three  years  of  testing.  A  blank  experiment  with 
lead  which  had  not  been  dipped  into  such  a  solution  showed  no 
destruction  over  the  same  period  of  time. 

The  author  supposes  that  some  such  cycle  of  reactions  as  the 
following  take  place  : 

2NaCl  +  Pb  +  0  +  CO,  -  Na2C03  +  PbCl2  =  PbC03  +  2NaCl. 

Coating  lead  objects  which  are  in  the  process  of  destruction  with  a 
collodion  varnish  retards,  but  does  not  do  away  with,  the  destruction. 
Washing  them  with  boiling  water  until  the  wash-water  does  not  give 
the  test  for  chlorides,  is  of  no  effect.  T.  S.  P. 

Optical  Characters  of  Some  Lead  Silicates.  Edward  H. 
Kraus,  Hermon  C.  Cooper,  and  A.  A.  Klein  ( Gentr .  Min.,  1912, 
289 — 297.  Compare  Abstr.,  1909,  ii,  890,  1009). — The  materials 
examined  consisted  of  the  natural  minerals  alamosite  (PbSi03,  Abstr., 
1909,  ii,  676)  and  barysilite  (3Pb0,2Si02) ;  numerous  crucible  fusions 
of  lead  oxide  and  silica  in  various  proportions ;  and  crystals  from  a 
lead  furnace  in  Missouri.  The  microscopical  characters  indicate  the 
existence  of  three  definite  compounds  : 

(1)  Lead  metasilicate  (PbSi03),  which  shows  a  good  cleavage  in  one 
direction,  oblique  extinction,  and  a  positive  biaxial  interference-figure 
with  high  refraction  and  birefringence. 

(2)  Lead  pyrosilicate  (3Pb0,28i02),  with  a  columnar  structure  and 
transverse  cleavage  ;  it  is  optically  uniaxial  and  negative  with  high 
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refraction  and  low  birefringence.  The  crystals  from  a  lead  furnace, 
with  approximately  the  composition  7Pb0,4Si02,  are  hexagonal  with 
«  :  c  =  1  : 1‘0246  and  strong  positive  birefringence;  this  material  is  a 
complex  solid  solution  of  lead  and  other  silicates,  and  is  not  an 
artificial  barysilite. 

(3)  Lead  orthosilicate  (Pb2Si04),  with  fibrous  to  columnar  structure 
and  a  transverse  cleavage,  straight  extinction  and  optically  biaxial, 
and  negative  with  high  refraction  and  birefringence. 

A  eutectic  with  58%  molecules  PbO  is  formed  in  some  of  the 
fusions.  L.  J.  S. 

The  Thallic  Salts  of  Halogen  Oxy-acids.  Julius  Gewecke 
(. Zeitsch .  anorg.  Ghem.,  1912,  75,  272 — 276). — Thallous  chlorate,  pre¬ 
pared  from  thallous  nitrate  and  potassium  chlorate,  explodes  at  186°. 
Thallic  chlorate,  T1(C103)3,4H20,  obtained  by  dissolving  freshly  pre¬ 
pared,  moist  thallic  oxide  in  chloric  acid  and  evaporating  in  a  vacuum 
at  25°,  forms  colourless,  deliquescent,  rhombic  crystals  after  recrys¬ 
tallisation  from  a  small  quantity  of  water.  Thallic  'perchlorate, 
T1(C104)3,6H20,  from  thallic  chloride  and  silver  perchlorate,  with  an 
excess  of  perchloric  acid,  separates  in  a  vacuum  in  small,  white, 
hygroscopic  crystals.  Thallic  bromate,  Tl(Br03)3,3H20,  is  white  and 
hygroscopic.  Thallic  iodate ,  T1(I03)3,12H20  and  2H20,  is  white, 
becoming  brown  through  hydrolysis.  The  salt  with  12H20  is  pre¬ 
pared  by  means  of  iodic  acid,  and  that  with  2H20  from  silver  iodate 
and  thallic  chloride,  or  by  the  action  of  chlorine  on  thallous  iodate. 

C.  H.  D. 

Tensile  Strength  of  Electrolytic  Copper  on  a  Rotating 
Cathode.  C.  W.  Bennett  ( J .  Physical  Ghem.,  1912,  10,  294 — 311). 
— Copper  was  electro-deposited  on  a  1"  aluminium  tube  which  was 
rotated  at  varying  speeds  up  to  5500  revolutions  per  minute,  current 
densities  up  to  4-3  amperes  per  sq.  cm.  being  used.  A  high  speed  and 
moderately  high  current  density  lead  to  a  cathode  in  which  the 
crystals  are  small  and  the  tensile  strength  correspondingly  high.  If, 
however,  the  current  density  is  so  high  that  the  temperature  of  the 
cell  rises  notably,  the  strength  of  the  deposited  copper  falls  off,  since  a 
high  temperature  of  deposition  gives  rise  to  a  coarser,  crystalline 
structure.  With  very  high  current  densities  the  tensile  strength  is 
low,  possibly  because  cuprous  oxide  is  deposited. 

In  the  author’s  apparatus  (this  vol.,  ii,  622),  the  electrolyte  not 
being  cooled,  there  is  an  optimum  current  density  for  each  speed  of 
rotation  at  which  the  deposit  has  its  maximum  tensile  strength.  The 
highest  tensile  strengths  attained  were  68,000  lbs.  per  sq.  in.  at 
2500  revolutions  per  minute  and  400  amperes  per  sq.  ft.,  and 
50,000  lbs.  per  sq.  in.  at  5500  revolutions  per  minute  and  500 
amperes  per  sq.  ft. 

When  the  cell  starts  working  at  75°,  or  when  the  cell  heats  up 
to  this  temperature  with  the  current,  the  deposit  has  the  ductility  and 
tensile  strength  of  annealed  copper  (30,000  lbs.).  Copper  of  “  hard 
drawn  ”  quality  can  be  deposited  at  almost  any  current  density  if  the 
stirring  is  efficient  and  the  temperature  is  kept  down. 
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The  current  efficiency  was  high.  Even  at  1000  amperes  per  sq.  ft. 
the  efficiency  was  99-6%  at  5500  revolutions  per  minute.  As  the 
speed  of  rotation  was  increased,  the  pressure  across  the  cell  increased 
from  3 ’2  to  4*7  volts.  It  is  not  certain  whether  this  was  due  to 
increased  resistance,  as  by  an  air  film  on  the  cathode,  or  to  a  back 
E.M.F.,  due  to  some  frictional  effect  or  centrifugal  concentration 
effect. 

There  was  no  evidence  in  the  deposits  of  a  fibrous  structure  due  to 
the  high  speed  of  the  cathode.  The  microcrystalline  appearance  and 
the  tensile  strength  were  the  same  in  the  direction  of  rotation  as  at 
right  angles  to  it.  The  electrolyte  generally  used  contained  20%  of 
crystallised  copper  sulphate  and  12%  of  sulphuric  acid,  but  consider¬ 
able  variations  in  the  concentrations  were  without  influence  on  the 
tensile  strength  of  the  deposit.  Nitrate  solutions  were  found  to  give 
unsatisfactory  deposits. 

Attempts  were  made  to  deposit  bronze  and  brass  electrolytically. 
The  deposits  of  bronze  were  unsatisfactory,  as  the  tin  came  down  in  a 
colloidal  condition  whether  oxalate  or  tartrate  electrolytes  were 
employed.  Brass  deposited  from  a  cyanide  electrolyte  was  good  at 
first,  but  rapidly  deteriorated,  owing  to  some  decomposition  product  of 
the  electrolyte  being  deposited  in  the  metal,  making  it  very  brittle. 
A  similar  effect  was  observed  when  copper  was  deposited  in  presence 
of  gelatin — the  deposited  copper  could  be  crushed  between  the  fingers. 

R.  J.  C. 

The  Method  of  Decomposition  of  Copper  Sulphite.  Henri 
Baubigny  ( Compt .  rend.,  1912,  154,  1606 — 1609). — When  a  solution 
of  copper  sulphate  is  mixed  with  the  equivalent  quantity  of  a  solution 
of  sodium  sulphite  and  the  mixture  preserved  for  several  days  at  room 
temperature  in  the  absence  of  air,  the  yellowish-green  precipitate  first 
produced  changes  gradually  (after  five  days)  to  a  red  colour ;  at  the 
same  time  sulphur  dioxide  is  produced.  The  red  precipitate  has  a 
composition  corresponding  with  the  formula 

Cu2(0H)2,Cu2S0g,5CuS03,4H20. 

The  amount  of  dithionic  acid  formed  (compare  this  vol.,  ii,  357,  447) 
is  relatively  small,  being  only  about  5 ’4%.  If  the  copper  sulphate  is 
replaced  by  copper  chloride,  the  precipitate  formed  consists  of  cuprous 
chloride  ;  the  yield  of  dithionic  acid  is  about  the  same. 

At  72 — 75°  the  above  reactions  with  copper  sulphate  are  complete 
in  about  an  hour  and  a-half,  but  the  yield  of  dithionic  acid  is  not 
greater  than  8  ’71%.  T.  S.  P. 

An  Apparatus  for  the  Rapid  Distillation  of  Mercury  in  a 
Vacuum.  Louis  Dunoyer  {Compt.  rend.,  1912,  154,  1344 — 1346  *)  — 
The  distillation  chamber  consists  essentially  of  an  inverted  U-tube; 
.one  limb,  which  can  be  heated  by  an  electric  current  and  is  coated 
with  insulating  material,  is  sealed  into  a  narrow  glass  tube  dipping 
into  a  trough  containing  the  meroury  to  be  distilled.  The  other  limb 
is  also  sealed  into  a  much  longer  tube  which  dips  into  a  reservoir, 
which  can  be  exhausted  by  a  pump,  residual  air  being  expelled  by  the 
distilled  mercury  in  its  passage  down  the  tube.  An  automatic  cut-ofE 
at  any  required  point  is  provided.  H.  W. 

*  and  Ann.  Chrm.  Phys.,  1912,  [vii],  26,  419 — 432. 
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Chromates  and  Mercuric  Chloride.  Daniel  Stromholm 
( Zeitsch .  anorg.  Chem. ,  1912,  75,  277 — 284). — Mercuric  chloride  forms 
two  types  of  compounds  with  metallic  chromates,  M2Cr207,HgCl2,  the 
ammonium  and  potassium  salts  of  which  are  already  known,  and 
M4Cr207Cl2(HgCl2)4,2H20,  none  of  which  have  previously  been 
correctly  described. 

The  salt,  K4Cr207Cl2,4HgCl2,2H20,  is  obtained  over  a  wide  range 
of  concentration  from  solutions  containing  potassium  chloride,  and 
usually  forms  long,  thin,  yellowish-red  tablets.  The  corresponding 
ammonium  salt,  (NH4)4Cr207CI2,4HgCl2,2H20,  resembles  the  potassium 
salt.  Salts  of  different  composition  have  not  been  obtained,  even 
when  the  proportions  of  the  component  salts  are  varied  considerably. 
Sodium  salts  have  not  been  obtained.  The  rubidium  salt, 

Kb4Cr207Cl21 4Hg  CJ2>  2H20, 
resembles  those  described  above. 

In  the  analysis  of  these  salts,  the  solution  in  dilute  hydrochloric  acid 
is  reduced  with  alcohol  on  the  water-bath,  and  after  removal  of 
aldehyde  the  mercury  is  precipitated  with  hydrogen  sulphide. 

C.  H.  D. 

Influence  of.  Various  Impurities  on  the  Activity  of 
Aluminium.  Emile  Kohn-Abkest  and  Rivera- Maltes  ( Compl . 
rend.,  1912,  154,  1600 — 1602). — The  activity  of  aluminium  referred 
to  is  the  reducing  power  it  possesses  when  amalgamated.  Jt  is  not 
affected  by  the  traces  of  iron  and  silicon  which  are  present  in 
ordinary  commercially-pure  aluminium.  The  presence,  however,  of 
about  0*1%  of  copper  so  affects  the  activity  that  the  aluminium  is 
scarcely  acted  on  by  water.  The  results  are  slightly  different  when  the 
action  towards  air,  instead  of  water,  is  investigated. 

The  experiments,  from  the  results  of  which  the  above  conclusions 
were  drawn,  were  made  by  dipping  a  piece  of  aluminium  into  solu¬ 
tions  of  mercuric  chloride  of  varying  strengths,  and  then,  after 
rinsing,  exposing  it  to  the  action  of  distilled  water  or  of  air. 

T.  S.  P. 

Investigation  of  Iron-Zinc  Alloys  by  means  of  Electro¬ 
motive  Force.  Emile  Vigouroux,  F.  Ducelliez,  and  A.  Bourbon 
(Bull.  Soc.  chim.,  1912,  [iv],  11,  480 — 485). — A  series  of  iron-zinc 
alloys  was  prepared  by  melting  the  two  metals  together  in  a  current 
of  hydrogen.  The  E.M.F.’ s  developed  when  the  various  alloys  so 
prepared  were  opposed  to  poles  of  zinc  in  a  A/20-solution  of  zinc 
sulphate  were  measured. 

The  results  showed  that  alloys  containing  from  10 '9  to  21%  of  iron 
gave  an  E.M.F.  of  0T15  volt,  those  with  22'9  to  71%  gave  0T44  to 
0T95  volt,  those  having  72' 1  to  80 ’0%  developed  an  E.M.F.  of  0*35  volt 
and  those  containing  from  82’5  to  87’8%  of  iron  gave  0*39  volt.  The 
conclusion  is  drawn,  therefore,  that  the  following  definite  compounds 
of  the  two  metals  exist:  FeZn7  (108%  Fe),  FeZn3  (22T9%  Fe), 
Fe8Zn  (71’9%  Fe),  and  Fe6Zn  (81T%  Fe).  The  first  two  of  these 
have  been  found  already  by  Vegesack  (Abstr.,  1907,  ii,  170). 

T.  A.  H. 
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Methods  of  Increasing  the  Resistance  of  Technical  Alloys 
to  Chemical  Action.  Otto  Barth  ( Metallurgies  1912,  9, 

261 — 276). — Of  the  alloys  of  cobalt  and  tin,  those  containing  only 
small  quantities  of  one  or  other  of  the  metals  are  more  readily 
attacked  by  acids  than  the  pure  metals.  An  alloy  containing  40%  of 
cobalt  and  60%  of  tin  is  highly  resistant  to  acids,  but  is  brittle  and 
unworkable.  If  alloyed  with  four  times  its  weight  of  copper,  a 
yellow,  malleable  alloy  is  obtained,  which  is  resistant  to  dilute  nitric 
acid. 

The  addition  of  2%  of  cerium  to  aluminium,  by  the  addition  of 
cerium  fluoride  to  the  electrolytic  bath,  greatly  increases  the 
malleability  of  the  aluminium.  The  solubility  in  alkalis  or  hydro¬ 
chloric  acid  is  not  affected,  but  the  solubility  in  dilute  nitric  acid  is 
increased.  C.  H.  D. 

Hydrates  and  Ammonia  Compounds  of  Cobalt,  Nickel, 
Manganese,  Cadmium,  Zinc,  and  Copper  Perchlorates. 
Roberto  Salvadori  ( Gazzetta ,  1912,  42,  i,  458 — 494.  Compare 
Abstr.,  1910,  ii,  959,  1002). — Cobalt  perchlorate,  Co(C104)2,  forms 
compounds  with  6H20,  6NH3,  5NH3,  4NH3,  3NH3,  4NH3  +  2H20, 
3NH3  +  3H20,  and  2NH3  +  2H20.  Nickel  perchlorate  with  6HaO, 
4H20,  and  6NH3.  Manganese  perchlorate  with  6H20,  4H20,  12NH3, 
and  5NH3  +  H20.  Cadmium  perchlorate  with  7H20,  4H20,  6NH3, 
and  4NH3.  Zinc  perchlorate  with  6H20,  4H20,  and  4NH3.  Copper 
perchlorate  with  8H20  (?),  4H20,  2Cu(OH)2,  8NH3,  4NH3,  3NH3  + 
H20,  Cu(OH)2  +  6NH3  +  2H20,  and  Cu(OH)2  +  4NH3  +  2H20. 

The  hydrated  perchlorates  of  these  metals  are  strongly  hygroscopic, 
and,  when  heated,  decompose  before  all  the  water  is  eliminated,  so 
that  the  anhydrous  perchlorates  cannot  exist.  The  solubility  of  the 
hexahydrated  salts  corresponds  with  about  a  gram-mol.  per  100  grams 
of  water.  The  molecules  of  water  in  the  hexahydrates  may  be 
replaced,  partly  or  wholly,  by  ammonia,  the  ammonia  compounds 
being  non-hygroscopic,  although  in  the  air  they  undergo  more  or  less 
rapid  transformation  into  mixtures  of  hydroxides  of  the  metals  and 
ammonium  perchlorate ;  the  values  of  the  pressure  of  the  ammonia 
liberated  on  beating  indicate  gradual  and  continuous  dissociation  of 
the  ammonia  compounds. 

The  decomposition  of  the  hydrated  and  ammoniated  perchlorates  by 
heat  is  preceded  by  the  formation  of  endothermic  compounds,  which 
are  most  probably  oxides  of  chlorine  in  the  case  of  the  hydrated  com¬ 
pounds,  and  nitrogen  chloride  in  that  of  the  ammoniated  compounds. 
Cadmium  and  zinc  perchlorates  are  the  most  resistant  to  heat,  but  they 
surpass  the  others  in  explosivity. 

With  an  excess  of  ammoniated  perchlorate  in  presence  of  its  solu¬ 
tion,  equilibrium  is  established  between  the  ammonia  and  water, 
which  strive  to  replace  each  other  in  the  perchlorate.  If  the  excess 
of  the  ammoniated  perchlorate  is  removed,  a  certain  quantity  of 
metallic  hydroxide  is  precipitated  and  ammonia  eliminated,  whilst 
the  ammoniated  perchlorate  passes  into  solution.  T.  H.  P. 

The  Constitution  of  the  Metatungstates.  Arthur  Rosen¬ 
heim  ( Zeitsch .  anorg.  Chem,,  1912,  75,  141 — 144). — Polemical  in  reply 
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to  Copaux  (this  vol.,  ii,  454).  The  formulae  now  proposed  by  Copaux 
for  the  metatungstates  are  in  agreement  with  those  previously 
proposed  by  the  author,  and  metatungstic  acid  is  thus  a  heteropoly¬ 
acid.  The  acid  should,  however,  be  decabasic,  whilst  only  hexabasic 
salts,  including  the  guanidinium  salt,  have  been  obtained.  In  order 
to  obtain  a  decabasic  salt,  a  weak  base  yielding  insoluble  salts  must 
be  used,  and  dimethylpyrone  has  been  tried.  The  salt, 

(wahj^wa),], 

is,  however,  only  hexabasic.  The  result  must  be  attributed  to  the 
instability  of  the  anion.  There  is  no  reason  to  distinguish  between 
“normal”  and  “secondary”  basicity.  C.  H.  D. 

The  Decomposition  by  Heat  of  Uranyl  Nitrate.  Paul  Lebeau 
( Compt .  rend.,  1912,  154,  1612 — 1614). — The  decomposition  by  heat 
of  uranyl  nitrate  dihydrate  commences  in  the  neighbourhood  of  100°, 
the  first  products  formed  being  nitric  acid  and  the  uranic  hydroxide, 
TJ03,H20.  Immediately  the  melting  point  is  reached  there  also  occurs 
a  partial  dehydration  of  the  mass,  resulting  in  the  formation  of  some 
anhydrous  nitrate,  which  then  further  decomposes  with  the  formation 
of  uranium  trioxide,  U03. 

These  observations  explain  the  formation  of  a  mixture  of  uranium 
trioxide  and  its  hydrate  by  the  decomposition  of  fused  uranyl 
nitrate.  T.  S.  P. 

The  Tin-Cadmium  Alloys.  W.  Guertler  ( Intern .  Zeitsch. 
Metallographie,  1912,  2,90 — 102,172 — 177). — The  results  of  Schleicher 
(this  vol.,  ii,  256)  are  discussed,  and  it  is  shown  that  the  irregularities 
observed  at  the  tin  end  of  the  diagram  are  to  be  attributed  to  imperfect 
attainment  of  equilibrium.  The  breaking  up  of  the  y-crystals  into 
/J-tin  and  cadmium  takes  place  at  too  low  a  temperature  to  permit  of 
segregation  of  the  components,  with  the  result  that  an  ultramicroscopic 
mixture  is  obtained,  completely  resembling  the  troostite  of  hardened 
steels. 

A  geometrical  method  is  also  described  for  the  measurement  of  the 
magnitude  of  thermal  effects  from  cooling  curves.  C.  H.  D. 

Zirconium  Oxychlorides.  Edouard  Chauvenet  {Compt.  rend., 
1912,  154,  1234 — 1237). — It  is  shown  that  zirconium  forms  two 
series  of  oxychlorides,  namely,  ZrOCJ2,  which  is  only  known  in  the 
form  of  hydrates  containing  2,  3’5,  6,  or  8  H20,  and  Zr0Cl2,Zr02, 
which  is  known  in  the  anhydrous  condition  and  in  the  mono-  and 
tri-hydrated  forms. 

The  oxychlorides  described  by  Troost  and  Hautefeuille  (Abstr., 
1871,  998)  and  by  Hermann  {Jahresb.,  1886,  189)  could  not  be 
obtained,  but  that  mentioned  by  Endemann  (Abstr.,  1875,  1162)  was 
prepared  and  shown  to  have  the  formula  Zr0Cl2,Zr02.  It  is  formed 
by  heating  the  compound  Zr0Cl2,2H20  first  at  150°  in  hydrogen 
chloride  and  then  at  230°.  It  is  stable  up  to  600°,  but  then  begins 
to  decompose  into  ZrCl4  and  Zr02.  Water  has  no  effect  on  the 
anhydrous  salt,  but  decomposes  the  tribydrate,  probably  into  ZrOCl2 
and  Zr02.  This  fact  and  comparison  of  the  electrical  couductivities  of 
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this  salt  and  those  of  zirconium  chloride  and  the  hydrated  oxychloride, 
Zr0Cl2,8H20,  support  the  formula  now  assigned  to  the  salt. 

T.  A.  H. 

Tetrasulphaminoplato-salts.  Ludwig  Ramberg  and  Sten 
Kallenberg  ( Ber .,  1912,  45,  1512 — 1514.  Compare  Kirmreuther, 
Abstr.,  1911,  ii,  1908). — By  the  action  of  platinous  hydroxide  on  an 
aqueous  solution  of  sulphamic  acid,  ammonium  telrasulphaminoplatinite , 
[Pt(S0sNH2)4](NH4)2,6H20,  has  been  obtained.  From  this  the  corre¬ 
sponding  sodium  salt  was  prepared  by  means  of  sodium  platinochloride, 
whilst  from  the  sodium  salt  and  potassium  nitrate  the  potassium 
salt,  [Pt(S03NH2)4]K2,2H20,  was  prepared.  The  same  substance  was 
also  obtained  by  the  reaction  of  potassium  cw-dichlorodisulphamino- 
platinite  (Kirmreuther,  loc.  cit.)  on  silver  sulphamate.  H.  W. 

The  Alloys  of  Palladium  and  Antimony.  W.  Sander  ( Zsitsch . 
anorg.  Chem.,  1912,  75,  97 — 106). —  Alloys  of  palladium  and  anti¬ 
mony  may  be  melted  in  nitrogen  in  porcelain  tubes.  Undercooling 
to  the  extent  of  40 — 50°  is  sometimes  observed.  The  freezing-point 
curve  has  two  maxima,  at  805°  and  1220°,  corresponding  with  the 
compounds  SbPd  and  SbPd3  respectively.  There  are  also  breaks  in  the 
curve  at  680°  and  839°,  due  to  the  compounds  Sb2Pd  and  Sb3Pd5  respec¬ 
tively.  Palladium  retains  antimony  in  solid  solution  up  to  15%,  and  the 
compound  SbPd3  also  forms  solid  solutions  between  68'5  and  72-5%  Pd, 
and  Sb3Pd5  forms  solid  solutions  between  57  5  and  61*5%  Pd.  Between 
57'5  and  65%  a  thermal  arrest  occurs  at  524 — 532°,  and  is  accompanied 
by  a  change  from  a  polyhedral  to  a  lamellar  structure.  The  change  is 
attributed  to  a  transformation  of  the  compound  Sb3Pd5.  The 
compound  SbPd3,  which  also  undergoes  a  transformation  at  1070°,  is 
less  readily  attacked  by  aqua  regia  than  the  palladium  solid  solution. 

The  alloys  are  brittle  up  to  85%  Pd,  the  maximum  brittleness 
occurring  at  the  composition  of  the  compound  SbPd3.  C.  H.  D. 
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Spitzbergen  Coal.  W.  Hamilton  Patterson  ( Chern .  News,  1912, 
105,  277). — A  specimen  of  this  coal  yielded  on  analysis  :  moisture 
(total)  1'99,  ash  2’52,  carbon  79  79,  hydrogen  5'45,  sulphur  0'76, 
nitrogen  1*08,  oxygen  8‘4%. 

A  coking  experiment  gave  65‘2%  of  coke,  which  was  firm  and 
blown  out ;  the  gas  burnt  with  a  large  but  not  very  smoky  flame. 
The  calorific  value,  as  calculated  from  the  analysis,  was  identical  with 
the  result  obtained  in  the  bomb  calorimeter  (7705  and  7703  calories). 

L.  de  K. 
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Isomorphous  Relations  and  Constitution  of  the  Marcasite- 
Mispickel-Glaucodote  Group.  Albert  Beutell  ( Centr .  Min., 
1912,  225—237,  271—282,  299—310.  Compare  Abstr.,  1911,  ii,  485, 
728,  1094). — A  resume  of  the  literature  and  tabulations  of  published 
analyses.  Normal  mispickel  is  a  definite  compound,  S2As2Fe2,  and 
intermediate  members  consist  of  mixtures  of  this  with  marcasite 
(S4Fe2)  and  As4Fe2.  L.  J.  S. 

A  Floury  Silicon  Dioxide.  Fr.  Tucan  (Centr.  Min.,  1912, 
296 — 299). — A  cavern  in  limestone  on  the  island  of  Brab  on  the 
Dalmatian  coast  is  lined  with  a  soft  chalky  material  and  fibres  of  rock- 
salt.  The  chalky  material  (anal.  I.)  leaves  a  residue  (anal.  II.)  in 
dilute  hydrochloric  acid,  which  is  so  very  finely  divided  that  it  passes 
through  the  filter  and  does  not  settle  in  water.  It  is  not  attacked  by 
sodium  hydroxide  solution,  and  it  has  a  slight  action  on  polarised 
light,  being  therefore  a  crystalline  modification  of  silica,  perhaps  distinct 
from  quartz. 

Si02.  Al„03.  Fe208.  CaO.  MgO.  Na.  K.  Cl.  H20.  C02.  Total. 

I.  20-27  0-03  0-20  40-38  0'89  178  trace  375  0‘42  33*18  100-30 

II.  97-92  0-26  0-41  072  —  —  —  —  0T8  0’60  100-09 

L.  J.  S. 

Identity  of  Baeumlerite  with  Chlorocalcite.  Ferruccio 

Zambonini  (Centr.  Min.,  1912,270 — 271). — The  double  salt,  KCl,CaCl2, 
recently  discovered  in  the  Prussian  salt  deposits  and  named  baeum¬ 
lerite  (O.  Renner,  this  vol.,  ii,  357)  is  asserted  to  be  identical  with  the 
chlorocalcite  from  Vesuvius  described  by  A.  Scacchi  in  1872.  The 
Vesuvian  mineral  was  stated  by  Scacchi  to  contain  chlorides  of 
potassium  and  sodium,  in  addition  to  calcium  chloride,  and  Zambonini 
(Mineralogia  Vesuviana,  1910,  p.  50)  has  recently  suggested  for  it  the 
formula  KCl,CaCl2.  This  was  described  as  cubic  with  perfect  cubic 
cleavages,  whilst  baeumlerite,  also  with  three  perfect  rectangular 
cleavages,  was  described  as  optically  biaxial  with  complex  twinning  : 
the  latter  feature  is  now  ascribed  to  “optical  anomalies.”  L.  J.  S. 

The  Natural  and  Artificial  “  Burnt  Zone”  of  Meteoric  Iron  and 
the  Behaviour  of  Neumann’s  Lines  in  Heated  Kamacite. 
Friedrich  Berwerth  and  Gustav  Tammann  (Zeitsch.  anorg.  Chern., 
1912,  75,  145 — 159). — Neumann’s  lines  in  kamacite  are  attributed  to 
the  presence  of  twinning  lamellae,  which  are  revealed  on  etching,  owing 
to  the  state  of  strain  producing  an  electrolytic  difference.  The  lines 
should  therefore  tend  to  disappear  on  annealing.  Portions  of  the 
Mount  Joy  meteorite,  showing  numerous  Neumann’s  lines,  are  heated 
at  about  870°  for  varying  periods.  In  less  than  a  minute  the  lines  are 
much  weakened,  but  some  persist  even  after  the  kamacite  has  become 
granular.  The  original  needles  of  rhabdite  disappear  during  heating, 
and  the  rhabdite  finally  forms  a  border  to  the  grains.  At  1050°  the 
transformation  is  complete  in  a  second,  whilst  at  700°  it  is  not  complete 
in  four  hours. 
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The  natural  burnt  zone  is  conveniently  examined  in  the  Avce 
meteoric  iron.  In  the  outer  layer  of  granular  kamacite,  the  lines 
have  completely  disappeared.  Within  this  is  a  layer  of  irregular 
structure,  containing  fragments  of  the  lines,  and  this  passes  into  the 
normal  internal  structure.  The  structure  is  in  accordance  with  the 
diminution  of  temperature  from  the  surface  inwards.  Systems  of 
lines  perpendicular  to  the  surface  undergo  alteration  more  rapidly  than 
those  which  are  inclined  or  parallel.  The  effect  is  similar,  but  is  less 
clearly  seen,  in  octahedral  irons.  The  net-like  structure  of  the 
kamacite  in  the  latter  is  of  different  origin  from  the  Neumann’s  lines, 
as  it  is  entirely  undisturbed  in  the  burnt  zone.  It  is  due  to  the 
presence  of  intercrystalline  films  of  troilite  or  taenite. 

The  thickness  of  the  natural  burnt  zone  is  very  variable,  being 
greatest  at  the  prominences  and  least  in  the  hollows  of  the  surface. 
In  the  Avce  meteorite  the  limits  are  4'8  and  1  mm.  An  artificial 
burnt  zone  is  produced  by  heating  sections  of  kamacite/ wrapped  in 
asbestos  paper,  to  incipient  fusion  in  the  oxy-hydrogen  blowpipe. 
Three  layers  are  then  observed.  In  the  outermost,  granules  of  nickel- 
iron,  separated  by  oxide,  are  observed.  The  middle  layer  shows 
granulation,  but  the  rhabdite  needles  are  still  present,  and  this  passes 
into  the  inner  layer,  in  which  Neumann’s  lines  are  still  visible. 

C.  H.  D. 


PHYSIOLOGICAL  CHEMISTRY. 


li.  653 


Physiological  Chemistry. 


Absorption  of  Oxygen]  by  the  Lungs.  C.  G.  Douglas  and 
John  S.  Haldane  («/.  Physiol .,  1912,  44,  305 — 354). — Improved 
methods  are  described  for  using  carbon  monoxide  to  determine  the 
arterial  oxygen  pressure  in  animals  and  men.  Under  normal  con¬ 
ditions  the  passage  of  oxygen  into  the  blood  is  due  to  diffusion. 
When  the  oxygen  in  the  air  is  lessened,  during  muscular  work,  and  in 
carbon  monoxide  poisoning,  the  oxygen  tension  in  the  blood  rises 
higher  than  the  pressure  of  oxygen  in  the  alveoli.  This  is  due  to 
active  secretion  of  oxygen  inwards,  which  is  excited  by  products  of 
metabolism  acting  on  the  alveolar  epithelium.  W.  D.  H. 

Gaseous  Metabolism  of  Striated  Muscle  in  Warm-blooded 
Animals.  I.  Fritz  VerzAr  (J.  Physiol .,  1912,  44,  243 — 258). — 
On  examination  of  the  blood  leaving  the  cat’s  gastrocnemius,  it  was 
found  that  the  oxygen  used  per  gram  of  muscle  at  rest  is  0'00448  c.c. 
During  and  for  a  long  time  following  contraction  this  amount  is 
increased  ;  this  probably  means  that  oxygen  is  used  in  the  process  of 
recovery.  Carbon  dioxide  and  other  acids  (probably  lactic)  are 
produced  in  large  amount  after  a  tetanus.  These  acids  assist  the 
dissociation  of  oxy-hsemoglobin.  The  quantity  of  blood  in  muscle  is 
about  2'5% ;  the  rate  of  blood  flow  is  decreased  during  muscular 
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activity,  but  increased  afterwards.  Cutting  the  sciatic  nerve 
accelerates  the  rate  of  blood-flow.  W.  D.  H. 

The  Influence  on  the  Respiratory  Exchange  of  Varying 
Amounts  of  Carbohydrates  in  the  Diet.  Francis  G.  Benedict 
and  Harold  L.  Higgins  ( Amer .  J.  Physiol.,  1912,  30,  217 — 232). — 
With  the  same  individual  and  the  same  diet  on  the  preceding  day,  the 
respiratory  exchange  on  the  morning  without  food  will  be  the  same. 
It  may  be  necessary  to  continue  the  diet  two  or  three  days  before  this 
agreement  is  reached,  if  the  diet  contains  much  carbohydrate,  or  the 
supply  of  body  carbohydrate  at  the  beginning  of  the  experiment  is 
small.  With  different  individuals  the  same  diet  will  lead  to  the  same 
respiratory  quotient  the  next  day  without  food.  The  supply  of  body 
carbohydrate  as  shown  by  the  respiratory  quotient  after  digestion  has 
ceased,  bears  a  distinct  relation  to  the  quantity  of  carbohydrate  in  the 
preceding  diet.  A  diet  of  600  grams  of  carbohydrate  and  3100 
calories  a  day  does  not  produce  glycosuria  in  men  with  sedentary 
habit.  W.  D.  H. 

Action  of  Adrenaline  on  Respiratory  Metabolism.  Dionys 
Fuchs  and  Nikolaus  Roth  (Ghem.  Zentr.,  1912,  i,  1480;  from  Zeitsch. 
exp.  Path.  Ther.,  1912,  10,  187 — 190). — Subcutaneous  injections  of 
1  to  2'5  mg.  of  adrenaline  produce  in  normal  people,  and  in  those 
suffering  from  Addison’s  disease,  an  elevation  of  the  respiratory 
quotient;  the  rate  of  breathing,  the  volume  of  air  breathed,  the 
oxygen  intake,  and  carbon  dioxide  output  are  all  increased.  The 
changes  are  attributed  to  an  increase  in  combustion  of  sugar  brought 
about  by  the  drug.  W.  D.  H. 

Tbe  Blood  of  Ascidians.  II.  Martin  Henze  ( Zeitsch .  physiol. 
Chem.,  1912,  79,  215 — 228.  ,  Compare  Abstr.,  1911,  ii,  740). — The 
corpuscles  in  the  blood  of  Phallusia  are  acid,  whereas  the  plasma  is 
neutral  or  almost  so.  The  acid  reaction  is  due  to  free  sulphuric  acid 
in  a  concentration  of  about  3%,  and  the  proportion  S03  :  Cl  is  about 
twenty  times  greater  than  in  sea-water.  Full  details  of  the  inorganic 
constituents  of  plasma  and  sea-water  are  given.  The  vanadium 
chromogen  of  the  corpuscles  is  a  complex  substance  containing  protein, 
and  vanadium  in  the  form  of  trioxide  ;  further  details  of  its  properties 
are  given.  It  does  not  act  as  an  oxygen  carrier  in  the  same  way  as 
does  haemoglobin,  although  it  may  be  a  pseudo-auto-oxidiser  in  Engler’s 
sense.  W.  D.  H. 

Tbe  Action  of  Colloid  Solutions  which  Act  as  Protein 
Precipitants  on  Warm-blooded  Animals,  and  their  Relation¬ 
ship  to  Anaphylactic  Processes.  R.  Doerr  and  J.  Moldovan 
( Biochem .  Zeitsch.,  1912,  41,  27 — 50). — The  action  of  certain  colloids, 
such  as  nucleic  acid,  colloidal  ferric  hydroxide,  silicic  acid  hydrosol, 
which  precipitate  proteins  when  injected  into  animals,  was  investigated. 
The  toxic  symptoms  which  intervene  may  be  ascribed  to  changes  in 
the  blood-plasma  proteins,  which  are  manifested  in  the  changes  in  the 
coagulability  of  the  blood.  Experiments  are  quoted  on  the  action  of 
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certain  antisera  (precipitins,  etc.)  when  intravenously  injected,  and 
attention  is  called  to  the  similarity  of  the  toxic  symptoms  to  those 
produced  after  injection  of  colloids.  Both  kinds  of  toxins  appear  to 
produce  similar  changes  (chiefly  apparently  in  the  solution  equilibrium 
of  the  proteins),  and  there  appears  to  be  some  intimate  relationship 
between  anaphylaxis  (which  is  thought  by  the  authors  to  be  the  same 
phenomenon  as  that  produced  by  the  injection  of  anti-sera)  and  the 
shock  produced  by  colloid  injection.  S.  B.  S. 

A  Precipitin  for  Differentiating  between  Boiled  (Coagulated) 
Proteins.  W.  A.  Schmidt  ( Zeitach .  Immunitdtsforsch.  exp.  Therapie , 
1912,  13,  166 — 185). — If  blood  serum  is  heated  to  70°  or  boiled  for 
three  hours  and  then  dissolved  by  heating  in  dilute  alkali,  it  no  longer 
reacts  with  ordinary  precipitin,  but  when  injected  into  the  circulation 
stimulates  the  production  there  of  a  “  heat-alkali  precipitin  ”  to  which 
it  reacts.  A  similar  precipitin  can  be  prepared  for  coagulated  muscle 
protein.  Intense  action  of  alkali  destroys  ultimately  the  power  of 
coagulated  protein  to  give  rise  to  a  precipitin.  W.  D.  H. 

The  Relation  of  Proteins  to  Crystalloids.  III.  Haemolysis 
by  Alkali.  IV.  Haemolysis  by  Hypotonic  Sodium  Chloride 
Solutions.  V.  Haemolysis  by  Rise  of  Temperature.  Herbert 
E.  Roaf  {Quart.  J.  exp.  Physiol .,  1912,  5,  131 — 148). — Addition  of 
alkali  to  sodium  chloride  solution  causes  an  increase  in  osmotic 
pressure  of  a  haemoglobin  solution  in  equilibrium  with  it,  which  runs 
parallel  to  the  haemolytic  action  of  the  alkali.  Therefore  haemolysis 
by  alkali  may  be  due  to  an  increase  in  the  osmotic  pressure  of  the 
haemoglobin  in  the  corpuscles.  In  haemolysis  by  acid,  no  such  increase 
in  pressure  is  found.  Haemolysis  by  dilution  is  probably  the  result 
of  a  temporary  difference  in  osmotic  pressure;  if  the  corpuscle  wall  is 
impermeable  to  sodium  and  chlorine,  a  difference  of  pressure  of  over 
1000  mm.  of  mercury  exists  before  haemolysis  occurs;  the  osmotic 
pressure  of  haemoglobin  does  not  show  an  increase  corresponding  with 
haemolysis  by  dilution.  Haemolysis  by  rise  of  temperature  may  be  due 
to  increase  in  the  osmotic  pressure  of  haemoglobin.  The  relation  of 
cells  to  inorganic  substances  can  be  explained  without  the  assumption 
that  the  cell-membrane  will  not  allow  these  substances  to  pass 
through  it.  W.  D.  H. 

Haemolysis  by  Lecithins.  J.  C.  Schippers  ( Biochem .  Zeitsch., 
1912,  41,  158 — 159). — Lecithins  of  different  origins  do  not  possess 
quantitatively  the  same  haemolytic  power.  S.  B.  S. 

Lipolysis.  Guido  Izar  {Biochem.  Zeitsch .,  1912,  40,  390 — 419). — 
The  lipolytic  action  was  investigated  by  means  of  the  stalagmometer. 
Blood  and  most  organs  contain  a  ferment  capable  of  hydrolysing 
triolein.  The  lipolytic  action  of  the  extract  of  the  pancreas  is  stronger 
than  that  of  other  organs.  The  lipolytic  power  of  the  same  organs  of 
different  animals  is  about  the  same.  The  curves  representing  the 
scission  of  triolein  are  nearly  the  same  for  Griibler’s  lipase  preparation 
as  for  the  fresh  pancreas  extract.  The  optimal  temperature  is  40 — 42°, 
but  lipolysis  takes  place  even  at  0°.  The  reaction  takes  place  best  in 
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slightly  alkaline  solutions  (N/  150-sodium  hydroxide).  The  action  of 
serum  and  orgaD  extracts  was  also  investigated  on  the  compounds 
obtained  by  the  condensation  of  palmityl,  stearyl,  lauryl,  and 
myristyl  chlorides  with  glycine  and  d-alanine.  It  was  found  that  blood- 
serum  has  only  a  small  capacity  for  hydrolysing  such  products  into 
the  amino-  and  fatty  acids.  A  greater  capacity  is  possessed  by  the 
aqueous  extracts  of  lungs,  muscles,  mucous  membrane  of  the  small 
intestine,  brain,  ovary,  and  thymus,  and  still  greater  capacity  by 
extracts  of  testicles,  spleen,  and  suprarenals.  A  still  greater  capacity 
is  shown  by  the  extracts  of  liver,  kidneys,  and  thyroids,  whereas  aqueous 
pancreatic  extracts  are  inactive.  The  extracts  of  organs  from  different 
animals  act  in  a  similar  manner.  The  minimum  temperature  of  this 
reaction  is  15°,  and  the  optimal  temperature  38 — 40°.  The  ferment  is 
destroyed  by  heating  for  half  an  hour  at  56 — 57°.  Experiments 
on  these  substances  carried  out  by  the  polarimetric  method  give  the 
same  results  as  those  got  by  the  stalagmometric  method.  S.  B.  S. 

Influence  of  the  Diet  on  the  Amount  of  Sodium  and 
Potassium  in  the  Dog.  P.  Gerard  ( Compt .  rend.,  1912,  154, 
1305 — 1307). — Dogs  were  fed  under  parallel  conditions,  in  the  one 
case  with  a  vegetable  diet  containing  twenty-two  times  as  much 
potassium  as  sodium,  and  in  the  other  with  a  meat  diet  containing 
twice  as  much  potassium  as  sodium.  In  the  first  case,  potassium  was 
retained,  but  more  sodium  was  excreted  than  was  received  in  the  food. 
The  proportion  of  the  mineral  constituents  of  the  blood  remained  con¬ 
stant.  The  relation  between  the  amounts  of  potassium  and  sodium  was 
L58  in  the  liver  of  the  vegetarian  dog,  and  l-28  in  the  dog  fed  on 
flesh.  In  the  kidney  the  corresponding  values  were  1‘53  and  1  ’25. 
The  results  were  confirmed  by  experiments  with  mice.  The  ratio  of 
potassium  to  sodium  was  2'41  with  a  diet  rich  in  potassium,  1'54  with 
a  diet  rich  in  sodium,  and  1  *47  with  a  normal  diet. 

The  results  are  in  agreement  with  Bunge’s  theory,  that  the  action  of 
potassium  is  to  displace  sodium  from  the  body.  E.  F.  A. 

The  Influence  on  Metabolism  of  Non-oxidisable  Material 
in  the  Intestinal  Tract.  Francis  G.  Benedict  and  Louis  E. 
Emmes  {Amer.J.  Physiol.,  1912,  30,  197 — 216). — Notwithstanding  the 
intense  peristalsis  produced  by  15  grams  of  sodium  sulphate,  the 
gaseous  metabolism  of  the  body  is  not  materially  increased,  pro¬ 
vided  precautions  are  taken  to  exclude  extraneous  muscular  activity. 
Loewy’s  contrary  results  may  be  explained  by  the  absence  of  this 
precaution. 

In  experiments  with  a  bulky  but  nearly  indigestible  food  (agar-agar) 
similar  results  were  obtained  in  those  cases  where  muscular  efforts, 
fatigue,  and  headache  were  excluded. 

These  experiments  were  made  on  men,  and  tell  against  Zuntz’s  view 
that  the  activity  of  the  digestive  tract  is  an  important  factor  in  the 
total  gaseous  metabolism  of  the  body.  W.  D.  H. 

The  Role  of  Electrolytes  in  the  Action  of  Certain  Animal 
Ferments.  H.  Bierry  ( Biochem .  Zeitsch.,  1912,  40,  357 — 369). — 
The  pancreatic  and  intestinal  juices  of  the  dog  entirely  lose  their 
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power  of  hydrolysing  starch  when  submitted  to  dialysis  against 
distilled  water.  The  power  can,  however,  be  restored  if  chlorine  or 
bromine  ions  are  added,  and  these  are  absolutely  essential  for  the 
production  of  the  amylolytic  action.  Dialysed  pancreatic  juice  does 
not  attack  maltose,  neither  does  dialysed  intestinal  juice  attack 
sucrose ;  the  action  can  in  both  cases  be  partly  restored  on 
addition  of  chlorides.  In  this  respect,  the  above-mentioned  animal 
ferments  differ  from  the  amylases  of  vegetable  origin,  and  also  from 
lactase  and  emulsin  of  animal  origin,  which  are  capable  of  exerting 
their  hydrolysing  action  even  in  the  absence  of  chlorides.  S.  B.  S. 

The  Enzymes  which  Attack  Mannans,  Galactans,  and 
Celluloses.  H.  Bierry  and  J.  Giaja  ( Biochem .  Zeitsch.,  1912,  40, 
370 — 389). — The  authors  give  a  general  account  of  the  polysaccharides 
which  may  be  considered  as  anhydrides  of  mannose  and  galactose 
(mannans  and  galactans),  of  their  botanical  origin,  and  of  the 
investigations  on  the  ferments  which  act  on  them.  They  have  been 
able  to  obtain  from  the  alimentary  tract  of  various  invertebrates 
enzymes  which  are  capable  of  hydrolysing  polysaccharides  of  these 
characters;  thus  the  hepato-pancreatie  juice  of  Helix  pomalia  hydrolyses 
all  the  mannans  and  galactans  which  have  been  investigated.  The 
gastric  juice  of  Astacus  Jluviatilis  acts  on  the  manno-galactose  of 
lucerne  and  Greek  hay,  giving  rise  always  to  galactose,  and  also  to 
mannose,  but  the  amount  of  the  latter  substance  varies  according 
to  the  concentration  of  the  ferment.  This  appears  to  indicate  that 
manno-galactan  is  a  mixture  of  mannans  and  galactans.  The  action  of 
this  juice  on  mannans  of  different  origin  varies;  thus,  the  soluble 
mannan  from  the  seeds  of  lucerne  or  Greek  hay  is  less  readily 
attacked  than  the  insoluble  Corrozo  mannan.  The  gastric  juices  of 
sea  crustaceans  can  be  employed  for  differentiating  the  mannans 
of  various  origin,  attacking  the  Corrozo  mannan,  but  not  the  mannans 
of  lucerne  and  Greek  hay.  In  the  same  way  the  mannans  can  be 
employed  for  differentiating  the  various  gastric  juices  (of  Helix,  Astacvs, 
Maja,  and  Homarus).  It  is  assumed  that  the  various  mannans  and 
galactans  are  substances  formed  by  the  condensation  of  different 
numbers  of  molecules  of  mannose  and  galactose.  The  various  mannanases 
and  galactanases  differ  from  one  another  and  also  from  other  sucroclastic 
ferments.  S.  B.  S 

Ageing  of  Flour  and  its  Effect  on  Digestion.  J.  A.  Wesener 
and  George  L.  Teller  (J.  Ind.  Eng.  Chern.,  1911,  3,  912 — 919). — The 
author  discusses  the  work  of  Ladd,  Bassett,  Halliburton,  Mann,  and 
Hale  on  this  subject,  together  with  the  criticism  on  the  same  by 
Rockwood.  A  description  of  numerous  digestion  experiments  on 

(1)  starch  from  flour  which  has  been  bleached  with  oxides  of  nitrogen  ; 

(2)  on  bread  which  had  been  impregnated  during  preparation  with 
nitrous  fumes,  and  (3)  on  fibrin  which  had  been  treated  with  a  nitrite 
solution. 

The  conclusions  of  the  author  are  (a)  that  nitrites  do  not  interfere  with 
diastase  in  its  action  on  starch,  even  when  present  as  sodium  nitrite 
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to  the  extent  of  one  part  in  1000.  ( b )  Nitrous  and  nitric  acids  do 

not  inhibit  peptic  digestion,  and  may  wholly  replace  hydrochloric  acid ; 
digestion  by  pepsin  without  acids  will  not  take  place,  (c)  Whilst  pancrea¬ 
tic  digestion  will  not  take  place  in  the  presence  of  free  acids,  it  is  not 
inhibited  by  the  presence  of  relatively  large  quantities  of  nitrites, 
neither  is  its  action  restrained  on  the  protein  which  has  been  previously 
subjected  to  appreciable  quantities  of  nitrous  and  nitric  acids. 
(d)  Other  writers  on  this  subject  have  not  demonstrated  the  presence 
of  mineral  nitrite,  nitrous  or  nitric  acids  in  commercially  bleached 
flour,  (e)  The  nitrite-reacting  material  in  flour  appears  to  be  due  to 
the  direct  union  of  the  colouring  matter  and  the  nitrogen  oxide.  (/) 
It  has  been  shown  by  Vaughan  that  the  substance  which  gives 
the  nitrite-reacting  material  and  responds  to  Liebermann’s  nitroso- 
reaction  is  not  poisonous,  neither  has  it  any  action  on  the  blood. 

F.  M.  G.  M. 

Relative  Digestibility  of  White  and  Wholmeal  Breads. 
L.  F.  Newman,  G.  W.  Robinson,  E.  T.  Halnan,  and  Henry  A.  D. 
Neville  (J.  Hygiene,  1912,  12,  119 — 143). — The  experiments  on  four 
men,  each  lasting  a  week,  deal  with  the  digestibility  of  white  and 
so-called  standard  breads.  The  two  kinds  of  bread  were  eaten  under 
strictly  comparable  conditions.  The  degree  of  absorption  showed 
marked  uniformity,  except  that  in  one  individual  the  phosphoruB 
absorption  was  considerably  less  than  in  the  others.  The  results  yield 
no  support  to  the  view  that  “standard  ”  bread  possesses  any  advantages 
as  regards  the  availability  of  the  main  food  constituents.  In  relation 
to  protein  there  is  a  distinct  advantage  on  the  side  of  white  bread, 
some  3^%  more  being  absorbed.  The  phosphorus  compounds  are  more 
abundant  in  bread  of  the  standard  type,  and  are  no  worse  absorbed 
than  those  in  white  bread.  In  breads  containing  more  of  the  whole 
wheat  berry  than  “  standard  ”  bread,  the  availability  of  both  nitrogen 
and  phosphorus  proved  to  be  decidedly  less.  With  regard  to  the 
possible  importance  and  special  nutritive  influence  of  unknown  con¬ 
stituents  present  in  the  cortex  of  wheat,  the  present  experiments  yield 
no  evidence.  The  results  can  only  be  of  practical  importance  in  cases 
where  bread  forms  a  very  large  proportion  of  the  total  dietary. 

W.  D.  H. 

A  Nutrition  Investigation  on  the  Insoluble  Carbohydrates 
or  Marc  of  the  Apple.  Edward  C.  Schneider  ( Amer .  J.  Physiol., 
1912,  30,  258 — 270). — The  pectin  prepared  from  apple  marc  yields  on 
hydrolysis  with  hydrochloric  acid  35 ’87%  of  pentosan  and  45'83%  of 
galactan.  The  intestinal  bacteria  destroy  hemicelluloses  and  also  the 
pectin.  They  do  not  form  reducing  sugars  as  an  end  product.  They 
destroy  almost  equally  the  pentosan  and  the  galactan  of  the  pectin. 
Animal  enzymes,  malt  diastase,  and  “  taka  ”  diastase  do  not  hydrolyse 
the  marc  or  its  pectin.  Weak  solutions  of  hydrochloric  acid  split  off 
from  the  marc,  pectin  and  reducing  sugars.  From  79  to  84%  of  the 
hemicelluloses  of  the  marc  is  either  utilised  or  destroyed  during 
digestion.  Bacterial  activity  probably  accounts  for  this  disappearance. 
The  coefficient  of  digestibility  for  the  pentosan  is  87,  and  for  the 
galactan  77.  W.  D.  H. 
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Protein-sparing  Action  of  Ammonium  Salts  in  the  Diet. 
E.  Grafe  ( Zeilgch .  physiol.  Chem.,  1912,78, 485 — 510). — Experiments  on 
dogs,  some  of  which  lasted  some  months,  are  described  in  detail.  The 
results  are  that  ammonium  salts  lessen  protein  waste,  and  are  probably 
synthesised  in  the  body  into  protein  material.  The  addition  of  trypto¬ 
phan  to  ammonium  salts  in  che  diet  has  no  appreciable  effect.  The 
meaning  and  origin  of  tryptophan  in  the  body  are  discussed. 

W.  D.  H. 

The  Utilisation  of  Carbonyldicarbamide.  Kubt  Henius  (Chem. 
Zentr.,  1912,  i,  1483 ;  from  Zeitsch.  exp.  Path.  Ther.,  1912,  10, 
293 — 295). — The  author  took  8  grams  of  this  substance, 
CO(NH-CO-NH2)2, 

added  to  a  constant  purine-free  diet,  and  found  that  it  is  burnt  to 
urea,  ammonia,  and  carbon  dioxide.  W.  D.  H. 

The  Influence  of  Calcium  Salts  in  the  Purine  Metabolism  of 
Mammals.  H.  Lubieniecki  (Arch.  exp.  Path.  Pharm.,  1912,  08, 
394 — 400). — In  sixteen  experiments  on  rabbits  and  dogs,  the  adminis¬ 
tration  of  calcium  salts  decreased  the  purine  (allantoin)  excretion  in 
nine  cases  ;  in  three  cases  there  was  no  effect,  and  in  the  remaining  four 
the  excretion  was  lessened.  W.  D.  H. 

Uric  Acid  Formation  from  Nucleic  Acid  and  Hypoxanthine 
under  the  Influence  of  Atophan.  E.  Frank  (Arch.  exp.  Path. 
Pharm.,  1912,  08,  349 — 370). — In  men,  as  a  rule,  not  more  than  one- 
third  of  administered  nucleic  acid  is  represented  by  uric  acid  formation. 
Atophan  (2-phenylquinoline-4-carboxylic  acid)  rapidly  increases  the 
amount  of  uric  acid  formed  after  feeding  on  purine  substances  (nucleic 
acid,  hypoxanthine) ;  no  such  increase  occurs  in  cases  of  gout. 

W.  D.  H. 

The  Effects  of  Thyroid  Feeding  on  Nitrogen  and  Carbo¬ 
hydrate  Metabolism.  E.  A.  Krause  and  Wilhelm  Cramer 
(Proc.  physiol.  Soc.,  1912,  xxiii — xxiv ;  J.  Physiol.,  44). — In  man 
thyroid  feeding  produces  diuresis,  and  a  rise  in  the  output  of  nitrogen, 
especially  in  the  form  of  urea.  The  ammonia  of  the  urine  also  rises, 
but  the  uric  acid  and  creatinine  show  no  change,  or  only  a  slight 
increase.  Similar  results  were  obtained  in  dogs.  In  dogs,  also,  there 
was  a  marked  lowering  of  the  limit  of  assimilation  of  carbohydrates, 
that  is,  glycosuria  is  readily  produced.  W.  D.  H. 

Absorption  of  Fat  by  the  Stomach  in  the  Salmon.  Charles 
W.  Greene  (Amer.  J.  Physiol.,  1912,  30,  278 — 282). — A  full  account 
of  work  of  which  a  preliminary  notice  has  already  appeared  (this  vol., 
ii,  272).  W.  D.  H. 

Blood-flow  and  Metabolism  in  the  Submaxillary  Gland. 
Joseph  Barcroft  and  Franz  Muller  (J.  Physiol.,  1912,  44,  259 — 264). 
— The  rate  of  blood-flow  in  the  submaxillary  gland  of  anaesthetised  cats, 
when  the  nerves  to  the  gland  were  cut,  varies  from  0’25  to  0'45  c.c.  of 
blood  per  minute ;  the  oxygen  intake  varies  from  0'017  to  0  027  c.c. 
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per  gram  per  minute.  Yohimbine  causes  no  secretion  of  saliva  even 
when  injected  in  concentrations  of  1  to  1000 — 5000  Ringer’s  solution 
into  the  arterial  supply,  although  the  dilatation  of  the  arterioles  so 
produced  admits  of  a  ten  fold  increase  in  the  blood  supply.  Such 
increase  causes  no  measurable  change  in  the  oxygen  used  by  the  gland. 
After  this  treatment  stimulation  of  the  chorda  tympani  nerve  leads 
to  a  good  secretion  of  saliva  and  a  seven-fold  increase  in  the  oxygen 
used.  W.  D.  H. 

Physiology  of  the  Pancreas.  Otto  Cohnheim  and  Ph.  Klee 
(Zeitsch.  physiol.  Chem .,  1912,  78,  464 — 484). — The  amount  secreted 
of  pancreatic  juice,  of  pancreatic  juice  and  bile,  and  in  some  cases  of 
gastric  juice  was  investigated  in  fistula-dogs  fed  on  various  diets. 
The  substances  which  excited  the  greatest  flow  of  pancreatic  juice 
were  beef  steak,  white  bread  and  butter,  and  potatoes.  Oatmeal, 
which  has  been  recommended  in  diabetes,  produces  the  smallest  effect. 

W.  D.  H. 

The  Presence  of  the  Active  Principles  in  the  Thyroid  and 
Suprarenal  Glands  Before  and  After  Birth.  Frederic  Fenger 
( J .  Biol.  Chem.,  1912,  11,  489 — 492). — It  has  been  stated  that  the 
thyroid  of  new-born  animals  does  not  contain  iodine.  As  this 
appeared  highly  unlikely  the  question  was  re-investigated,  and  a 
similar  search  was  made  for  adrenaline.  The  material  was  obtained 
from  the  ox,  pig,  and  sheep,  and  the  result  was  that  both  active 
principles  are  present  long  before  birth  ;  the  activity  is  increased 
shortly  before  birth,  and  a  maximum  is  reached  in  the  young  growing 
animal.  W.  D.  H. 

Physiology  of  Glands.  XVII.  The  Internal  Secretion  of 
the  Suprarenal  Bodies  and  their  Innervation.  Leon  Asher 
(Zeitsch.  Biol.,  1912,  58,  274 — 304). — If  means  are  adopted  to 
exclude  all  the  organs  supplied  by  the  splanchnic  nerve,  except  the 
suprarenals,  then  stimulation  of  that  nerve  leads  to  a  rise  of  blood 
pressure.  If  the  suprarenals  are  also  excluded,  no  rise  of  blood- 
pressure  occurs  when  the  nerve  is  stimulated.  The  result  is  attributed 
to  production  of  adrenaline,  and  the  splanchnic  nerve  is  regarded 
as  the  true  secretory  nerve  of  the  suprarenal  bodies.  W.  D.  H. 

Pituitrin  and  its  Active  Constituents.  Hermann  FChner 
{Chem.  Zentr.,  1912,  i,  1586;  from  Munch,  med.  Woch.,  59, 
852 — 853). — The  action  of  an  extract  of  the  infundibular  portion  of 
the  pituitary  body  (Parke  Davis’s  pituitrin)  is  on  intravenous  injec¬ 
tion  into  rabbit  very  similar  to  anaphylactic  shock.  Histamine 
(/Liminazolylethylamine)  and  methylguanidine  have  somewhat  similar 
actions.  The  active  substance  in  the  extract  is  not  yet  identified, 
but  it  is  suggested  that  it  is  allied  to  the  substances  mentioned. 

W.  D.  H. 

Pasting  Studies.  X.  A  Glycogen-free  Liver.  Philip  B. 
Hawk  (J.  Amer.  Chtm.  Soc.,  1912,  34,  826 — 828). — In  connexion 
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with  the  author’s  fasting  studies,  the  liver  of  a  dog  which  had  fasted 
for  periods  of  117  days  and  104  days  was  examined,  and  found  to  be 
free  from  glycogen.  Pfliiger  (Abstr.,  1907,  ii,  796)  found  that 
glycogen  was  still  present  in  the  liver  of  a  dog  after  a  fast  of  seventy- 
three  days.  It  seems,  therefore,  that  the  liver  of  an  animal  subjected 
to  repeated  and  very  prolonged  fasts  may  be  rendered  glycogen- free, 
whilst  in  the  case  of  an  animal  subjected  to  a  single  protracted  fast 
some  glycogen  will  still  remain.  E.  G. 

Glycogen  Formation  in  the  Liver  after  Intravenous  Injection 
of  Sugar.  Ernst  Freund  and  Hugo  Popper  ( Biochem .  Zeitsch .,  1912, 
41,  56 — 70). — Part  of  the  liver  was  analysed  before  injection,  and 
part  after  injection.  In  the  case  of  dogs  it  was  found  possible  to 
increase  the  amount  of  glycogen  after  injection  of  sugar,  especially 
after  injection  into  a  branch  of  the  portal  vein.  For  the  experiment 
to  succeed,  it  is  necessary  to  exclude  all  form  of  cerebral  stimulation, 
whether  by  narcotics  or  by  an  interruption  of  any  of  the  centrifugal 
paths  leading  to  the  liver.  The  state  of  the  digestive  processes  taking 
place  in  the  animal  at  the  time  of  the  injection  has  no  marked  influence 
on  the  experiment.  The  addition  of  pancreas  extract  to  the  sugar 
solution,  especially  that  obtained  from  an  active  pancreas  (from  an 
animal  killed  during  the  height  of  digestion),  appears  to  especially 
favour  glycogen  formation.  S.  B.  S. 

The  Utilisation  of  /2-Hydroxybutyric  Acid  and  the  Mean¬ 
ing  of  Acetoacetic  Acid  in  the  Normal  and  Diabetic 
Livers.  I.  Bruno  O.  Pribram  ( ChemfZenlr .,  1912,  i,  1482 — 1483  ; 
from  Zeitsch.  exp.  Path.  Ther.,  1912,  10,  284 — 292). — The  livers  of 
freshly  killed  dogs  were  perfused  with  arterialised  blood  to  which 
/2-hydroxy  butyric  acid  was  added.  There  was  a  loss  of  the  acid,  and  an 
increase  of  acetoacetic  acid  in  the  perfusion  fluid  ;  the  latter,  however, 
does  not  account  for  all  the  /2-  hydroxy  butyric  acid  which  disappears  ; 
some  of  the  latter  is  probably  synthesised  in  the  liver  with  the  forma¬ 
tion  of  loose  fatty  acid-sugar  complexes.  In  the  livers  of  dogs  made 
diabetic  by  phloridzin,  the  change  is  much  smaller,  as  regards  both 
reactions.  YV.  D.  H. 

Autolysis  and  Metabolism.  II.  The  Influence  of  Arsenic 
on  Autolysis.  Ernst  Laqueur  and  Jakob  Ettinger  ( Zeitsch .  physiol. 
Chem.,  1912,  79,  1 — 37). — Arsenic  behaves  in  relation  to  autolysis 
much  in  the  same  way  as  it  does  to  metabolism ;  in  the  latter  case 
certain  doses  stimulate,  and  larger  doses  poison.  In  small  doses 
autolysis  is  furthered,  and  in  larger  doses  it  is  inhibited.  The  liver 
was  the  organ  used.  Full  details  in  reference  to  dose  and  effect  are 
given.  W.  D.  H. 

Autolysis  and  Metabolism.  III.  The  Influence  of  Sodium 
Salicylate  on  Autolysis.  Ernst  Laqueur  [and,  in  part,  Kurt 
Brunecke  and  E.  Crampe]  {Zeitsch.  physiol.  Chem.,  1912,  79,38—64). 
— Sodium  salicylate  in  large  but  not  lethal  doses  increases  the  output  of 
nitrogen,  and  similarly  for  a  short  time  furthers  autolysis  of  the  liver. 
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After  longer  action,  or  in  larger  doses,  it  inhibits  the  process.  It  was 
found  that  the  presence  of  the  salt  interferes  somewhat  with  the  removal 
of  protein  from  the  preparations  investigated.  Sodium  fluoride  is  a 
good  disinfectant  in  autolysis  experiments,  and  interferes  much  less 
with  enzyme  action  than  toluene  or  chloroform.  W.  D.  H. 

Autolysis  and  Metabolism.  IV.  The  Influence  of  Sodium 
Benzoate  on  Autolysis.  Ernst  Laqueur  and  Kurt  Brunecke 
(Ztitsch.  physiol.  Chem.,  1912,79,  65 — 81). — Sodium  benzoate  increases 
autolysis  on  the  first  day,  just  as  in  metabolism  it  increases  the  out¬ 
put  of  nitrogen.  The  presence  of  the  salt  increases  the  difficulty  of 
removing  proteins  from  the  preparations.  W.  D.  H. 

Autolysis  and  Metabolism.  V.  The  Influence  of  Gases, 
Especially  Oxygen  and  Carbon  Dioxide,  on  Autolysis.  Ernst 
Laqueur  ( Zeitach .  physiol.  Chem.,  1912,  79,  82 — 129). — Oxygen 
increases  and  carbon  dioxide  lessens  the  activity  of  the  autolytic 
enzyme  of  the  liver.  The  inhibitory  influence  of  compressed  oxygen 
is  very  great.  The  action  of  carbon  dioxide  is  greater  than  that  of 
corresponding  strengths  of  other  acids.  Its  furthering  effect  is  quite 
marked  at  the  tension  in  which  it  occurs  in  the  blood.  W.  D.  H. 

The  Formation  of  Lactic  Acid  in  Antiseptic  Autolysis 
of  the  Liver.  Georg  von  Stein  ( Biochem .  Zeitsch.,  1912,  40, 
486 — 497). — The  quantity  of  lactic  acid  formed  in  autolysis  increases 
from  the  forty-eighth  to  the  seventy  second  hours  of  incubation,  and 
then  diminishes.  There  appears  therefore  to  exist  in  addition  to  the 
lactic  acid-forming  ferment,  a  ferment  which  destroys  the  acid.  The 
antiseptic  used  exerts  some  influence  on  the  amount  of  acid  formed. 
Compared  with  chloroform  water  autolysis,  water  half  saturated  with 
salicylic  acid,  or  one-eighth  saturated  with  mustard  oil,  or  1%  boric 
acid  solution  accelerate  autolysis,  whereas  10%  alcohol  inhibits  it. 
The  addition  of  carbohydrates  does  not  increase  the  amount  of  lactic 
acid  formed.  S.  B.  S. 

Presence  and  Distribution  of  Manganese  in  Animal  Organs. 
Gabriel  Bertrand  and  Flokentin  Medigreceanu  (Compt.  rend.,  1912, 
154,  1450 — 1452.  Compare  this  vol.,  ii,  459). — The  authors  have 
examined  the  digestive,  respiratory,  and  genito- urinary  organs,  glands 
with  internal  secretion,  muscular,  nervous  and  osseous  tissue,  skin 
and  teeth,  adipose  tissue,  eyes,  and  finally  the  bile,  milk  or  eggs  of 
typical  animals  of  the  three  classes,  mammals,  birds,  aud  fishes.  They 
find  that,  with  the  exception  of  the  white  of  bird’s  eggs,  manganese 
is  present  in  all  the  organs  examined,  varying  in  amount  from 
hundredths  to  tenths  mgs.  per  100  grams.  For  similar  organs  of  the 
same  species  the  variation  in  manganese  content  is  very  slight  from 
one  animal  to  another,  and  is  but  little  greater  amongst  different 
species  of  the  same  class.  The  difference  is,  however,  more  marked 
from  class  to  class,  birds  having  a  higher  manganese  content  than 
mammals.  Amongst  the  more  important  organs  or  tissues,  the 
manganese  content  is  highest  in  the  uterus  of  birds  (0'786 — 2'20  mgs. 
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per  100  grams),  the  lowest  value  occurring  in  the  muscular  and 
nervous  tissues  and  the  lungs.  The  grey  matter  of  ox  brain  has  a 
higher  manganese  content  than  the  white  matter ;  the  heart  and  the 
muscles  of  the  tongue  than  the  muscles  of  the  trunk  and  limbs. 
Milk  is  very  poor  in  manganese,  although  slightly  richer  than 
blood.  W.  G. 

The  Potential  Differences  at  Damaged  and  Undamaged 
Surfaces  of  Animal  and  Vegetable  Organs.  Jacques  Loeb  and 
Reinhard  Beutner  ( Biochem .  Zeitsch .,  1912,  41,  1 — 26). — The 
potential  differences  between  the  damaged  and  undamaged  surfaces 
were  measured  in  the  usual  way,  the  objects  experimented  on  being 
amongst  other  things  apples,  tomatoes,  and  the  finger-nails  of  human 
subjects.  It  was  shown  that  the  alteration  of  the  concentration  of  an 
electrolyte  at  the  undamaged  surface  alters  conditions  in  such  a  way 
that  the  side  with  the  decreasing  concentration  becomes  more  positive. 
The  alteration  in  the  concentration  causes  a  change  in  accordance  with 
Nernst’s  formula  (E  =  RTjnTAog  CJC2).  The  actual  differences  found, 
however,  are  somewhat  smaller  than  those  demanded  by  the  formula, 
it  being  assumed  that  the  membrane  is  permeable  (reversibly)  to 
cations.  From  these  facts  the  conclusion  is  drawn  that  the  intact 
membrane  acts  as  a  metal,  with  the  distinction  that  it  is  not 
absolutely  impermeable  to  anions.  If  the  concentration  of  the  salt 
solution  is  too  high,  changes  appear  to  be  caused  in  the  membrane, 
the  latter  appearing  to  become  more  pervious  to  anions.  With  a 
suitable  concentration  of  the  salt  (for  example,  m/20-sodium  chloride), 
the  potential  difference  is  the  same  whether  the  solution  is  neutral, 
acid  (m/1000-HCl),  or  alkaline  (m/1000-NaOH).  This  shows  that  chains 
which  are  reversible  as  regards  the  hydrogen  ions  are  not  being  dealt 
with.  The  addition  of  non-electrolytes  exerts  no  influence  on  the 
potential  difference.  The  fact  that  the  alteration  of  the  concentration 
of  salts  of  different  cations  alters  the  electromotive  force  in  the  same 
way  contradicts  the  hypothesis  of  Bernstein  and  Hober  that  the 
current  of  rest  results  from  the  diffusion  of  the  salts  of  only  one 
cation  (potassium  in  the  case  of  muscle).  In  this  respect,  also,  the 
surface  layers  of  organs  differ  from  all  other  substances  insoluble  in 
water,  such  as  the  metals.  S.  B.  S. 

Purine  Metabolism.  IX.  The  Content  in  Purine  Bases  of 
the  Muscles  of  Different  Animals.  U.  Rinaldi  ( Biochem .  Zeitsch ., 
1912,  41,  51 — 55). — The  content  in  purine  bases  in  the  striated 
muscles  of  different  animals  is  smallest  in  the  mantle  of  polyps  ;  then 
come  muscles  of  fish ;  the  highest  content  is  shown  by  the  muscles  of 
birds,  which  is  greater  than  that  in  mammals.  The  breast  muscles 
contain  the  largest  quantity.  The  total  and  purine  nitrogen,  however, 
do  not  show  very  big  variations  when  calculated  as  the  percentage  of 
the  dried  weight  of  tissue.  Nevertheless,  the  purine  nitrogen  shows 
larger  variations  than  the  total  nitrogen.  S.  B.  S. 

Toxicological  Investigations  on  Bio- Electric  Currents. 
II.  The  Pharmacological  Specificity  of  Chemical  Alterations 
in  the  Current.  L.  Hermanns  ( Zeitsch .  Biol.,  1912,  58,  261 — 273). — 
Certain  substances  affect  the  electrocardiogram,  changing  it  into  a 
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monophasic  effect.  The  same  substances  affect  the  activity  of  the 
heart.  A  similar  effect  on  skeletal  muscle  runs  parallel  with  the 
effect  of  the  reagents  on  its  functional  activity.  The  substances 
employed  were  lithium,  ammonium,  potassium,  calcium,  barium, 
strontium,  and  magnesium  salts,  strophanthin,  antiarin,  saponin, 
methyl-violet,  veratrine,  nicotine,  eserine,  aconitine,  and  guanidine  ; 
all  of  these  have  the  double  action  on  the  heart  except  lithium  salts, 
nicotine,  and  guanidine.  The  only  ones  in  the  list  which  have  a 
similar  action  on  skeletal  muscle  are  ammonium  and  potassium  salts, 
saponin,  methyl-violet,  veratrine,  nicotine,  and  aconitine. 

W.  D.  H. 

Nerve  Degeneration.  Henry  0.  Feiss  and  Wilhelm  Cramer 
( Proc .  physiol.  Soc .,  1912,  xx ;  J.  Physiol.,  44). — Nerves  kept  in 
sterile  Ringer’s  solution  after  removal  from  the  body  undergo  a 
change  similar  to  Wallerian  degeneration,  but  so  far  the  degenerated 
“  myelin  ”  has  not  given  the  Marchi  reaction.  W.  D.  H. 

The  Retina  does  not  Contain  the  Chemical  Constituents  of 
the  Optic  Nerve.  N.  Alberto  Barbieri  ( Compt .  rand.,  1912,  154, 
1367 — 1369). — Fresh  retina  obtained  from  the  eye  of  the  ox  does  not 
contain  cerebroin  or  cerebrin.  H.  W. 

Enzymes  in  Sterile  Milk.  Arthur  Harden  and  Janet  E. 
Lane-Claypon  («/.  Hygiene,  1912,  12,  144 — 152). — The  presence  of 
peroxydase  and  catalase  can  be  demonstrated  in  the  milk  obtained 
by  catheter  from  both  goats  and  cows.  The  catalase  in  goat’s  milk  is 
more  abundant  than  in  cow’s  milk.  The  reduction  of  methylene-blue 
does  not  occur  with  catheter  milk,  at  any  rate  within  many  hours. 
Schardinger’s  reagent  is  not  reduced  by  goat’s  milk,  but  catheter  milk 
from  the  cow  frequently  reduces  it.  W.  D.  H. 

Spectrophotographic  Investigation  of  Meconium.  Louis 
Lewie  (PJluger’s  Archiv,  1912,  145,  393 — 400). — Acetone  extracts  a 
green  pigment  from  meconium  which  shows  two  absorption  bands 
(“meconium  bands”)  which  resemble  those  of  acid  baematoporphyrin. 
Their  position,  however,  is  not  identical  with  those  of  hsematoporphyrin, 
neither  is  the  pigment  convertible  into  alkaline  haematoporphyrin  by 
treatment  with  alkali.  Variations  in  the  position  of  the  bands  occur 
when  other  extracting  agents  are  employed.  Although  the  pigment  is 
probably  derived  from  bile  pigment,  it  is  not  identical  with  any  hitherto 
known  substance.  A  yellow  pigment  soluble  in  benzene  and  in  ether 
may  also  be  present.  W.  D.  H. 

The  Time  of  Secretion  of  Nitrogen,  Carbon,  Sulphur, 
and  Phosphorus  After  Ingestion  of  Proteins  and  Their 
Hydrolysis  Products.  II.  Experiments  on  the  Dog.  Charles 
G.  L.  Wolf  and  Emil  Osterberg  ( Biochem .  ZaiUch.,  1912,  41, 
111 — 137). — Experiments  similar  to  those  carried  out  on  the  human 
subject  (this  vol.,  ii,  581)  were  carried  out  on  dogs.  The  degradation 
of  uncooked  proteins  takes  place  with  greater  difficulty  in  man  than  in 
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the  dog.  No  fundamental  difference  could  be  observed,  however,  in 
the  case  of  cooked  proteins,  except,  perhaps,  that  in  the  case  of  man 
the  curves  representing  the  hourly  excretion  of  nitrogen  are  somewhat 
steeper.  In  the  case  of  the  dog,  as  contrasted  with  man,  the  cystine 
group  is  not  attacked  before  the  nitrogenous  parts  of  the  protein 
molecule.  Alanine  also  appears  to  be  less  readily  attacked.  There  is, 
however,  no  very  fundamental  difference  between  the  metabolism  of 
man  and  dog.  The  dog  appears  in  certain  cases  to  secrete  ammonia 
to  neutralise  the  acid  secretion  products  in  the  urine,  whereas  man 
under  similar  conditions  excretes  fixed  alkalis.  S.  B.  S. 

Undialysable  Substance  in  Diabetic  Urine.  Henri  Labbe 
and  G.  Vitry  ( Gompt .  rend.,  1912,  154,  1373 — 1375.  Compare  this 
vol.,  ii,  582). — The  urine  of  diabetic  patients  contains  a  greater  propor¬ 
tion  of  undialysable  substances  of  more  acidic  character  than  does  that 
of  healthy  persons.  H.  W . 

Presence  of  Radium  in  Some  Carcinomatous  Tumours. 
W.  S.  Lazarus-Barlow  (Proc.  Roy.  Soc.,  1912,  B,  85,  170 — 173)  — 
Acceleration  of  leak  sometimes  occurs  when  carcinoma  tissue  is  intro¬ 
duced  within  an  electroscope.  Out  of  five  non-malignant  and  twenty- 
eight  malignant  tissues  examined,  three  cases  of  primary  carcinoma 
and  one  of  secondary  carcinoma  yielded  sufficient  evidence  of  the 
presence  of  radium  in  them.  The  amount  in  maximum  corresponded 
with  2-73  x  10  ~5  mg.  per  gram  of  dried  tissue.  E.  F.  A. 

Sulphur  Metabolism  in  Cancer  Patients.  Nagataka  Murechi 
(Biochem.  Zeitsch.,  1912,  41,  138 — 148). — After  heating  urine  with 
hydrochloric  acid  and  barium  chloride,  and  filtering  off  the  precipitated 
barium  sulphate,  a  further  precipitation  can  sometimes  be  caused  by 
heating  the  filtrate  with  hydrogen  peroxide.  This  reaction  appears  to 
be  characteristic  of  cases  of  cancer  ;  in  normal  cases  only  a  trace  of 
precipitate  is  produced,  whereas  in  cancer  cases  the  precipitation 
is  marked  ;  and  the  sulphur  thus  separated  as  barium  sulphate  can 
amount  to  as  much  as  3'8%  of  the  total.  It  belongs  to  the  “  neutral  ” 
sulphur  of  the  urine,  and  is  partly  derived  from  a  S02-group. 

S.  B.  S. 

The  Existence  of  a  Proteolytic  Ferment  and  the  Detection 
of  Amino-acids  in  Exudates.  Karl  Wiener  ( Biochem .  Zeitsch ., 
1912,  41,  149 — 157). — In  exudates  ,from  carcinomatous  cases,  a 
proteolytic  ferment  could  be  detected  by  its  action  on  glycylglycine 
and  leucylglycine,  the  glycine  after  scission  of  the  polypeptide  being 
isolated  in  the  form  of  the  hydrochloride  of  the  ethyl  ester.  From 
carcinomatous  exudates,  furthermore,  histidine,  arginine,  and  leucine 
could  be  isolated.  From  an  ascitic  fluid,  tyrosine,  but  not  leucine,  was 
isolated.  Arginine  and  histidine  could  not  be  obtained  from  this 
material  pure,  the  picrolonates  isolated  having  too  low  a  melting  point. 

S.  B.  S. 

Asylum  Dysentery.  Hamilton  Tebbutt  ( J .  Hygiene ,  1912,  12, 
218 — 226). — A  number  of  dysentery  bacilli  of  the  mannitol-fermenting 
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type  were  isolated  from  cases  in  an  English  asylum.  These  may 
be  divided  into  (1)  those  that  do,  and  (2)  those  that  do  not  ferment 
sorbitol  and  form  indole  in  peptone-beef  broth  in  six  days.  Several 
attempts  to  infect  a  monkey  with  sorbitol-fermenting  strains  failed. 
No  dysentery  bacilli  were  found  in  the  flies  infesting  the  surroundings 
of  chronic  and  acute  cases  of  bacillary  dysentery.  W.  D.  H. 

The  Causation  of  (Edema.  Ludwig  Pincussohn  ( Chem .  Zentr ., 
1912,  i,  1479 — 1480  ;  from  Zeitsch.  exp.  Path.  Ther .,  1912,  10, 
308 — 316). — In  relation  to  Martin  Fischer’s  view  that  the  swelling  of 
tissues  is  determined  by  the  presence  of  acids  produced  by  metabolic 
processes,  the  swelling  of  gelatin  under  the  influence  of  a  large 
number  of  acids  was  studied,  and  these  are  arranged  in  order  of 
activity.  Bile  which  lessens  surface  tension,  diminishes  the  amount 
of  swelling.  Gelatin,  muscle,  and  cartilage  swell  more  in  dilute 
acid  than  in  distilled  water.  Liver,  spleen,  kidney,  and  lung  behave 
in  the  opposite  way.  There  are  all  gradations;  thus  the  medulla  of 
the  kidney  swells  less  than  the  cortex.  W.  D.  H. 

The  Synergic  Action  of  Local  Anaesthetics.  Bela  von 
Jssekutz  ( PJLiiger’s  Archiv,  1912,  145,  448 — 454). — Biirgi’s  teaching 
that  the  action  of  drugs  of  the  same  pharmacological  group  in  com¬ 
bination  is  only  an  additive  one,  is  not  confirmed.  The  increased 
action  is  greater  than  this,  and  is  seen  in  local  anaesthetics  in  various 
combinations ;  thus  antipyrine  increases  the  action  of  cocaine  by 
46%,  of  eucaine  2?  by  39%,  and  of  novocaine  by  19%.  Eucaine-2? 
increases  the  action  of  novocaine  by  32%.  The  action  of  cocaine  on 
eucaine-2?  and  on  novocaine  is  negligible.  W.  D.  H. 

Pyruvic  Acid  Glycosuria,  and  the  Behaviour  of  Pyruvic 
Acid  in  the  Animal  Body.  Paul  Mayer  ( Biochem .  Zeitsch.,  1912, 
40,  441 — 454), — In  view  of  <he  fact  that  pyruvic  acid  is  similar  to 
dextrose  in  that  it  undergoes  fermentation  with  yeast,  its  behaviour 
in  the  animal  body  (of  rabbits)  was  investigated.  The  sodium  salt 
administered  per  os  or  intravenously  was  found  to  be  highly  toxic,  but 
relatively  large  doses  (7 — 8  grams)  could  be  tolerated  when  given 
subcutaneously.  After  such  doses,  the  urine  of  animals  in  a  state  of 
normal  nutrition  contained  dextrose,  unchanged  pyruvic  acid  (as  salt), 
which  was  isolated  in  the  form  of  the  phenylhydrazone  (m.  p.  192°), 
lactic  acid,  and  small  quantities  of  protein.  In  the  case  of  starving 
animals,  injection  of  pyruvate  only  caused  a  slight  glycosuria,  but  the 
livers  of  such  animals  contained  appreciable  quantities  of  glycogen, 
whereas  the  livers  of  animals  which  had  not  received  pyruvate,  and 
which  bad  fasted  for  a  similar  period  (eleven  days),  were  free  from 
glycogen.  Hyperglycsemia  was  found  in  the  case  both  of  normally  fed 
and  fasting  animals.  The  author  discusses  the  reason  of  this  fact, 
mentioning  two  possible  hypotheses,  namely,  the  synthetic  formation  of 
dextrose  from  pyruvic  acid,  and  the  toxic  action  of  the  latter. 

S.  B.  S. 

Metabolism  of  Oxalic  Acid  and  Oxalates.  Jacques  M. 
Albahary  ( Compt .  rend.,  1912,  154,  1370 — 1373).— Oxalic  acid  and 
sodium  oxalate  are  not  destroyed  by  the  action  of  pepsin  or  of 
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pancreatic  juice.  When  a  slightly  alkaline  solution  of  oxalic  acid  is 
injected  into  a  dog,  the  acid  appears  to  be  eliminated  in  the  urine  in 
two  forms,  one  of  which  is  precipitable  immediately  as  magnesium 
oxalate,  the  other  only  after  it  has  been  submitted  to  the  action  of 
mineral  acids.  H.  W. 

The  Physiological  Action  of  Some  Pyrimidine  Compounds 
of  the  Barbituric  Acid  Series.  Israel  S.  Kleiner  {J.  Biol.  Chem., 
1912,  11,  443 — 470). — The  administration  of  barbituric  acid  by  the 
mouth  causes  only  diarrhoea ;  given  subcutaneously,  the  local  effects 
seen  are  due  to  acid  ;  the  sodium  salt  has  no  such  local  action. 
Malonylguanidine,  5-aminomalonylguanidine  hydrochloride,  2 :  4- 
diaminodihydro-6-pyrimidone  sulphate,  and  2:4:  5-triaminodihydro-6- 
pyrimidone  sulphate  have  no  action.  Subcutaneous  injection  of  5-amino¬ 
malonylguanidine  hydrochloride  leads  to  grave  changes  in  the  renal 
epithelium,  albuminuria,  and  frequently  death.  All  the  series  give  a 
Prussian-blue  colour  with  ferrous  sulphate.  Evidence  is  adduced  which 
indicates  that  2 : 4-diaminodihydro-6-pyrimidone  and  cyanoacetyl- 
guanidine  are  deamidised  in  the  body.  W.  D.  H. 

The  Synergic  Action  of  the  Opium  Alkaloids.  Bela  von 
Issekutz  ( Pfluger's  Archiv,  1912,  145,  415 — 439). — Certain  drugs 
increase  the  action  of  others.  Burgi  showed  that  chloral  hydrate  and 
urethane  or  urethane  and  pyramidone  do  not  act  in  this  way,  but 
morphine  increases  (“  potentiert  ”)  considerably  the  narcotic  action  of 
urethane  and  of  chloral  hydrate.  The  present  research  deals  with  the 
question  in  relation  to  the  numerous  alkaloids  of  opium,  and  it  is 
found  that  this  potential  action  is  present  in  varying  degrees  (20  to 
50%)  when  dealing  with  alkaloids  of  different  chemical  composition 
(morphine,  narcotine,  papaverine),  but  is  absent  when  the  chemical 
composition  of  the  toxophore  group  is  similar  (morphine,  codeine, 
dionine,  heroine,  thebaine).  W.  D.  H. 

The  Antagonism  between  the  Opium  Alkaloids  and  apo- 
Morphine.  Bela  von  Issekutz  ( P/luger’s  Archiv ,  1912,  145, 
440 — 447). — The  emetic  action  of  a/>omorphine  is  antagonised  by 
codeine,  heroine,  thebaine,  and  morphine  in  doses  small  enough  to 
produce  no  narcotic  action.  W.  D.  H. 

Actions  of  Pilocarpine  and  Nicotine.  Henry  H.  Dale  and 
Patrick  P.  Laidlaw  ( Proc .  physiol.  Soc.,  1912,  xii — xiii ;  J.  Physiol., 
44). — The  sympathetic  effects  on  the  eye  produced  by  nicotine, 
hordenine  methiodide,  and  cytisine  are  partly  due  to  their  direct 
action  on  ganglion  cells,  but  occur  even  when  the  superior  cervical 
ganglion  is  excised,  provided  that  the  suprarenal  bodies  are  intact. 
If  these  bodies  are  removed  or  shut  off  from  the  circulation,  the  effects 
fail.  Similar  results  occur  with  pilocarpine.  These  alkaloids  have 
therefore,  in  part  an  indirect  action  by  increasing  the  secretion  of 
adrenaline.  Anomalous  effects  on  the  cat’s  uterus  in  situ  compared 
with  the  results  seen  in  the  isolated  organ  are  probably  susceptible  of 
the  same  explanation.  W.  D.  H. 


ii.  668 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Phosphorus  Poisoning  in  a  Dog  with  Partial  Exclusion  of 
the  Liver  (Eck’s  Fistula).  F.  Fischler  and  K.  Bardach  ( Zeitsch . 
physiol.  Chem.,  1912,  78,  435 — 463). — Id  a  dog  with  Eck’s  fistula,  the 
liver  still  continues  to  play  its  part  in  protein,  carbohydrate,  and  fat 
metabolism.  There  is  no  poisoning  due  to  the  entry  of  protein' 
cleavage  products  into  the  general  circulation.  The  urine,  however, 
has  an  alkaline  reaction,  and  contains  excess  of  amino-acids.  Such 
dogs  resist  more  phosphorus  than  normal  dogs,  and  jaundice  is 
not  so  readily  induced.  The  pathological  anatomy  of  the  liver  does 
not  differ  from  that  ordinarily  produced  by  phosphorus.  W.  D.  H. 

The  Action  of  Atoxyl  in  vitro  on  the  Animal  Body.  M. 
Rothermundt  and  J.  Dale  ( Zeitsch ,  Immunitdtsforsch.  exp.  Therapie, 
1912,  12,  565 — 594). — The  action  of  atoxyl  on  trypanosomes  is  a 
direct  one.  The  atoxyl  soon  after  it  enters  the  parasitic  cell  is  reduced 
and  makes  a  “  trypanocide  ”  compound.  The  reduction  does  not  take 
place  in  the  animal  body  first,  and  there  is  no  evidence  that  toxic 
protein  compounds  are  formed  and  liberated  in  the  body  which  act 
on  the  parasites.  W.  D.  H. 

The  Therapy  of  Antimony  Poisoning  by  Potassium  Hexa- 
tantalate.  Felix  Rosenthal  and  Joseph  Severin  (Arch.  exp.  Path. 
Pharrn.,  1912,  68,  275 — 296). — Morgenroth  and  Rosenthal  showed 
that  the  lethal  action  of  antimony  compounds  on  trypanosomes  can  be 
inhibited  by  tantalum.  Potassium  hexatantalate  and  antimony  com¬ 
pounds  react  in  the  blood,  and  the  former  neutralises  the  poisonous 
action  of  the  latter.  The  same  antidote  is  also  efficacious  whether 
given  by  the  mouth  or  subcutaneously,  and  can  be  employed  in  anti¬ 
mony  poisoning  generally.  Full  details  as  to  doses  and  suggestions  as 
to  the  chemical  reactions  involved  are  given.  W.  D.  H. 

The  Toxicity  of  Alkali  Salts  of  Thiocyanic  Acid.  Fr.  Franz 
(Chem.  Zentr.,  1912,  i,  1482  ;  from  Arhh.  Kais.  Gesundh.-Amt.,  1912, 
38,  435 — 449). — Potassium,  sodium,  and  ammonium  thiocyanates  were 
tested  on  rabbits  and  other  animals.  No  hydrocyanic  acid  was  split 
off,  and  these  salts  did  not  act  as  poisons.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Intestinal  Flora.  Isolation  of  a  Microbe  Capable  of 
Producing  /3-Iminazolylethylamine  from  Histidine.  Albert 
Berthelot  and  D.  M.  Bertrand  ( Compt .  rend.,  1912,  154, 

1643 — 1645). — Only  one  of  the  various  micro-organisms  isolated  from 
human  intestines  when  injected  into  a  guinea-pig  caused  symptoms 
characteristic  of  /3-iminazolylethylamine ;  the  micro-organism  is 
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distinct  from  those  hitherto  described,  and  is  given  the  name  Bacillus 
aminophilu8  intestinalis. 

After  the  growth  of  this  micro-organism  in  media  containing 
histidine,  it  is  possible  to  extract  a  base  (as  the  picrate),  the  hydro¬ 
chloride  of  which  from  its  chemical  and  physiological  behaviour  must 
be  that  of  /3-iminazolylethylamine. 

There  is  also  present  in  human  faecal  matter  a  micro-organism  quite 
distinct  from  B.  aminophilus  intestinalis,  capable  of  producing  /8-imin- 
azolylethylamine  from  histidine.  D.  F.  T. 

Decomposition  of  Carbohydrates  by  Bacteria.  B.  Klein 
(Gentr.  Bakt.  Par.,  1912,  i,  63,  321 — 333). — Instead  of  the  usual  method 
employed  in  experiments  on  the  decomposition  of  carbohydrates  by 
bacteria,  in  which  relatively  large  amounts  of  nutritive  media  are  used, 
the  following  process  is  recommended.  Two  loops  of  an  agar  culture 
(twenty  hours)  of  the  desired  bacteria  are  added  to  1  c.c.  of  BarsiekofE’s 
sugar-peptone  solution.  Under  these  conditions  the  decomposition  of 
dextrose  by  B.  coli  commune  takes  place  after  one  hour,  and  of  mannitol 
and  lactose  after  two  to  three  hours.  The  method  is  also  suitable  for 
demonstrating  known  facts,  such  as  the  action  of  heat,  the  effect  of  the 
age  of  a  culture,  etc. 

Coli  cultures  may  be  differentiated  in  the  following  manner.  In 
the  case  of  a  twenty-hour  coli  culture,  two  loops  are  added  to  1  c.c.  litmus- 
lactose-peptone  solution,  and  two  loops  are  placed  in  an  Einhorn  tube 
(1| — 2  c.c.)  filled  with  sugar  broth.  The  decomposition  of  the  lactose 
and  the  production  of  gas  from  dextrose  can  generally  be  observed  in 
two  or  three  hours.  N.  H.  J.  M. 

Detection  of  Indole  in  Cultures  of  Bacterium  coli.  D.  Rivas 
( Centr .  Bakt.  Par.,  1912,  i,  63,  547 — 550). — The  author  recommends 
the  substitution  of  trypsinised  peptone  water  for  ordinary  peptone 
water  or  peptone  beef  broth  as  used  in  the  cultivation  of  Bact.  coli  for 
the  Salkowski  test  for  indole. 

The  medium  is  prepared  by  adding  a  solution  of  0'5  gram  trypsin  in 
10 — 20  c.c.  water  to  10  grams  of  Witte’s  peptone  dissolved  in  200 — 300 
c.c.  of  water;  the  mixture  is  stirred  gently  every  fifteen  to  twenty 
minutes,  and  allowed  to  digest  at  38 — 40°  for  two  to  three  hours. 

Such  a  medium  contains  compounds  more  closely  approximating  to 
indole  than  does  ordinary  peptone  water ;  the  organism  grows  better, 
and  a  distinct  and  characteristic  indole  reaction  can  be  obtained  with 
cultures  of  Bact.  coli  after  incubation  at  37°  for  only  five  to  six 
hours.  H.  B.  H. 

The  Degradation  of  Polypeptides  by  Bacteria.  I.  Takaoki 
Sasaki  ( Biochem .  Zeitsch.,  1912,  40,  174 — 179). — Bacterium  coli  in 
Frankel’s  solution  was  capable  of  hydrolysing  glycyl7-tyrosine  and 
glycyl-glycine.  S.  B.  S. 

Bio-chemistry  of  Micr  j-organisms.  VI.  The  Fermentation 
of  Formic  Acid  by  Bacillus  prodigiosus  in  a  Medium  of 
Constant  Composition.  Hartwig  Fbanzen  ( Zeitsch .  physiol.  Chem., 
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1912,  79,  177 — 214). — The  paper  consists  mainly  of  tabular  results  of 
experiments  carried  out  on  the  lines  of  the  author’s  previous  work. 

W.  D.  H. 

Bacteriological  Studies  *  of  the  Fixation  of  Nitrogen  in 
Certain  Colorado  Soils.  Walter  G.  Sackett  ( Centr .  Bakt.  Par., 
1912,  ii,  34,  81 — 115  ;  Agric.  Exper.  Stat.  Colorado  Agric.  Coll.  Bull. 
179,  1911.  Compare  Stewart,  this  vol.,  ii,  595). — Experiments  on 
fixation  of  free  nitrogen,  both  in  solutions  and  in  the  soil  itself, 
in  connexion  with  Headden’s  investigation  of  sterile  patches  of  soil  in 
Colorado  {Bull.  155,  Colorado  Agric.  Coll.  Exper.  Stat.). 

The  results  indicate  that  the  fixation  of  nitrogen  is  sufficiently 
vigorous  to  account  for  the  nitrates  found,  provided  that  it  is 
nitrified,  whiht  the  rate  of  nitrification  observed  is  sufficient  in  most 
cases. 

Whilst  the  power  of  fixing  nitrogen  is  not  limited  to  any  particular 
area  or  class  of  soils,  it  was  found  that  the  adobe  soils  have  very  little, 
if  any,  power  of  fixing  nitrogen.  Excessive  amounts  of  nitrates  either 
destroy  the  nitrogen-fixing  organisms  or  greatly  reduce  'the  numbers 
present  in  the  soil.  The  dominant  nitrogen-fixing  organisms  in  the 
soils  examined  seems  to  be  Azotobacter  chroococcum,  and  to  this 
organism  is  due  the  characteristic  dark  brown  colour  of  the  nitre  soils. 
The  pigment  is  produced  in  presence  of  nitrates  and  to  a  less  extent  in 
presence  of  nitrites,  whilst  ammonium  chloride  and  sulphate,  asparagine, 
and  peptone  are  without  effect.  N.  H.  J.  M. 

Some  Bacteriological  Effects  of  LimiDg.  Percy  E.  Brown 
{Centr.  Bakt.  Par.,  1912,  ii,  34,  148 — 172). — Pot  experiments  on  the 
effect  of  ground  limestone  on  ammonifying,  nitrifying,  and  nitrogen¬ 
fixing  bacteria  in  a  typical  Wisconsin  drift  soil 

Applications  up  to  three  tons  per  acre  increased  the  number  of 
bacteria  developing  on  “  modified  synthetic  ”  agar,  and  increased 
ammonification,  nitrification,  and  nitrogen-fixation,  as  tested  by  the 
beaker  method.  The  increases  are  in  proportion  to  the  amount  of  the 
application.  The  ammonification  of  dried  blood  or  cottonseed  runs 
parallel  with  the  number  of  bacteria,  whilst  with  peptone  the  results 
show  very  little  relation  to  numbers. 

The  yield  of  oats  was  considerably  increased  by  applications  of  two 
or  three  tons  of  limestone  per  acre,  and  applications  up  to  three  tons 
increased  the  nitrogen  in  the  crop  more  rapidly  than  the  crop  itself. 

N.  H.  J.  M. 

The  Mechanism  of  Alcoholic  Fermentation.  Arthur  Harden 
and  William  J.  Young  {Biochem.  Zeitsch.,  1912,  40,  458 — 478). — 
According  to  the  conception  of  the  authors,  the  action  of  phosphates 
when  added  to  a  fermentation  mixture  can  be  represented  by  the 
equation  : 

2C6H1206  +  2Na2HP04  =  2C02  +  2C2H60  +  C6H10O4(PO4Na2)2  +  2H20. 
This  is  quite  different  to  the  conceptions  of  von  Lebedeff,  who  assumes 
that  the  hexose  is  first  converted  into  dihydroxyacetone,  which  then 
reacts  with  the  phosphates.  The  authors,  in  support  of  their  own  view, 
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now  show  that  in  experiments  with  the  maceration  juice  of  Schroder’s 
dried  yeast  the  added  phosphate  causes  an  increase  of  carbon  dioxide 
in  the  fermentation  mixture  which  is  equivalent  to  the  amount  of 
hexosephosphate  formed  in  accordance  with  the  above  equation,  and 
that  the  increased  carbon  dioxide  is  not  derived  from  the  already 
formed  phosphate,  as  would  be  expected  from  von  Lebedeff’s  equations 
representing  the  action.  The  same  phenomena  was  observed  when 
zymin  and  expressed  juice  were  employed.  Furthermore,  the  authors 
also  show  that  dihydroxyacetone  ferments  more  slowly  than  sugars, 
but  it  does  not  inhibit  sugar  fermentation.  There  is  no  evidence  that 
it  is  of  an  intermediary  product  of  fermentation  ;  on  the  contrary,  it 
is  more  likely  that  it  is  itself  converted  into  sugar  before  undergoing 
fermentation.  S.  B.  S. 

The  Chemical  Reactions  Occurring  in  Alcoholic  Fermenta¬ 
tion.  V.  Eduakd  Buchner  and  Jakob  Meisenheimer  ( Ber .,  1912, 
45,  1633 — 1643). — Mainly  polemical.  Boysen-Jensen  (Abstr,  1909, 
ii,  172;  Dissertation,  Kopenhagen,  1910)  has  made  the  statements 
that  “  Kahlbaum’s  ”  pure  dextrose  when  kept  at  20°  for  three  weeks 
in  presence  of  phenyl methylhydrazine  yielded  the  phenylmethylosazone 
of  dihydroxyacetone,  and  that  the  same  compound  was  obtained  in  a 
similar  manner  from  dextrose  after  fermentation  with  yeast.  A 
repetition  of  these  experiments  gave  in  both  cases  only  phenylmethyl- 
dextrosazone.  Boy  sen- Jensen’s  further  observation  that  dihydroxy¬ 
acetone  is  decomposed  by  animal  charcoil  into  carbon  dioxide  and 
alcohol  could  also  not  be  confirmed.  It  is  shown  that  01  gram  of 
dihydroxyacetone  in  5  c.c.  of  water  with  or  without  the  addition  of 
boiled  yeast-juice  is  fermented  by  1  gram  of  living  yeast  almost  as 
completely  as,  but  more  slowly  than,  dextrose  under  similar  conditions 
(compare  Slator,  Abstr.,  1912,  i,  162).  A  discussion  of  von  Lebedeff’s 
results  (Abstr.,  1911,  ii,  816,  1122)andof  the  probability  of  dihydroxy¬ 
acetone  being  an  intermediate  compound  in  alcoholic  fermentation  is 
also  given.  W.  J.  Y. 

The  Supposed  Formation  of  Dihydroxyacetone  During 
Fermentation  and  the  Action  of  Animal  Charcoal  and 
Phenylmethylhydrazine  on  this  Substance.  Frances  Chick 
( Biochem .  Z&  sch.,  1912, 40,  479 — 485). — In  dilute  solutions,  dihydroxy¬ 
acetone  forms  with  phenylmethylhydrazine  a  substance  which  differs 
from  the  t>  pical  glycerosephenylmethylosazone,  melts  at  146 — 147°, 
and  is  obt.  ined  in  the  form  of  either  yellow  or  green  needles. 
DihydroX)  acetone  could  not  be  obtained  from  dextrose  either  before 
or  after  fermentation  with  English  top-yeast  under  the  conditions 
described  by  Boysen-Jensen.  The  pure  substance  does  not  undergo 
scission  into  alcohol  and  carbon  dioxide  on  treatment  with  charcoal  at 
37°.  The  experiments  were  carried  out  with  the  main  object  of  verifying 
certain  recent  statements  of  Boysen-Jensen,  which  the  author  fails  to 
confirm.  S.  B.  S. 

Nature  of  the  Fixation  of  Calcium  by  Aspergillus  niger. 
(Mile.)  Robert  ( Compt .  rend.,  1912,  154,  1308 — 1310). — When 
Aspergillus  niger  is  grown  in  a  solution  containing  calcium,  it  fixes  this 
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as  calcium  oxalate  and  retains  it  in  the  mycelium.  The  presence  of 
calcium  does  not  determine  the  formation  of  oxalic  acid  ;  part  of  the  acid 
produced  normally  by  the  action  of  the  mould  and  present  in  the  culture 
fluid  is  removed  as  calcium  oxalate.  In  consequence,  the  mould  when 
grown  in  presence  of  calcium  salts  increases  in  weight  and  contains 
more  oxalic  acid ;  on  the  contrary,  in  the  culture  fluid  there  is  less 
acid  present  when  calcium  salts  are  added  to  it.  E.  F.  A. 

Bactericide  and  Antiparasitic  Properties  of  Carbonyl 
Chloride.  Semibbatoff  ( Centr .  Bakt.  Par.,  1912,  i,  63,  479—482). — 
A  20%  solution  in  toluene  was  employed.  In  concentrations  above 
10%,  carbonyl  chloride  has  bactericidal  properties,  and  small  amounts 
kill  rats  and  insects.  The  substance  is,  however,  too  costly  and  too 
poisonous  and  irritating  to  be  of  practical  use  for  disinfecting  or  for 
the  destruction  of  rats.  N.  H.  J.  M. 

Formation  and  Assimilation  of  Ammonia  in  Dead  Plants. 
Wladimir  I.  Palladin  and  N.  N.  Iwanoff  (Bull.  Acad.  Set.  St. 
Petersbourg,  1912,  [vij,  573 — 594). — The  authors  have  studied  the 
formation  and  consumption  of  ammonia  during  the  autolysis  of  dead 
yeast  (hefanol,  zymin). 

Autolysis  in  water  is  accompanied  by  the  formation  of  considerable 
quantities  of  ammonia  and  of  substances  which  readily  yield  ammonia. 
The  addition  of  phosphates  to  the  water  causes  marked  retardation  in 
the  formation  of  ammonia,  the  effect  of  potassium  dihydrogen 
phosphate  in  this  respect  being  decidedly  more  pronounced  than  that 
of  the  dipotassium  salt.  Dextrose  produces  still  greater  retardation. 
The  methylation  of  the  aporrhegma  (compare  Ackermann  and 
Kutscher,  Abstr.,  1910,  ii,  1089  and  following  abstracts)  probably 
takes  place  at  the  expense  of  the  dextrose  or  of  the  intermediate 
products  of  its  decomposition  by  zymase,  and  the  same  is 
the  case  with  other  syntheses  from  the  amino-acids  and  their 
aporrhegma.  The  very  small  amounts  of  ammonia  formed  during 
autolysis  afford  an  indirect  proof  that  the  formation  of  ammonia  is  a 
reversible  process.  The  introduction  of  leucine  has  no  influence  on  the 
quantity  of  ammonia  formed  in  the  autolysis  of  yeast  in  water. 
Lactose  retards  the  formation  of  ammonia  only  to  a  very  slight  extent. 
The  influence  of  oxygen  on  the  formation  of  ammonia  is  difficult  to 
ascertain.  Oxidising  reactions  retard  the  functions  of  proteolytic 
enzymes  (compare  this  vol.,  ii,  291)  and  also  the  formation  of  ammonia. 
Investigation  of  the  process  of  formation  of  ammonia  leads  to  the 
establishment  of  the  dependence  of  fermentation  and  respiration  on  the 
degradation  of  the  proteins.  T.  H.  P. 

Synthetic  Processes  in  Plants.  I.  Sucrose  Synthesis.  P. 
Boysen-Jensen  (Biochem.  Zcitsch.,  1912,  40,  420 — 440). — In  view  of 
the  fact  that  the  heat  developed  by  a  plant  is  less  than  the  quantity 
which  should  be  expected  from  the  oxygen  consumption  and  the 
carbon  dioxide  output,  and  also  in  view  of  the  fact  that  the  con 
centration  of  sucrose  is  too  great  in  comparison  with  that  of  reducing 
sugars  for  a  synthetic  action  of  the  enzymes  to  be  expected  from  the 
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in  vitro  experiments  on  the  synthesis  of  disaccharides  from  mono¬ 
saccharoses,  the  author  draws  the  conclusion  that  part  of  the  energy 
of  the  plants  is  employed  in  synthetic  processes.  There  should,  there¬ 
fore,  be  some  relationship  between  the  energy  of  respiration  and  the 
amounts  of  sucrose  in  a  plant.  In  the  author’s  experiments,  the 
energy  of  respiration  was  altered  in  the  following  ways :  (1)  by 
bringing  the  plants  into  an  atmosphere  of  hydrogen,  (2)  by  alteration 
of  the  temperature,  (3)  by  autolysis,  (4)  by  direct  in  vitro  experi¬ 
ments.  In  the  case  of  autolysis,  the  respiratory  enzymes  are 
destroyed.  In  the  in  vitro  experiments,  dextrose  and  lsevulose  were 
brought  together  in  the  presence  of  yeast  and  an  oxydase,  both  of 
which  enzymes  the  author  has  shown  to  be  necessary  for  respiratory 
processes.  In  the  presence  of  these,  synthesis  takes  place.  If  one  is 
wanting,  the  respiratory  process  does  not  take  place  and  synthesis 
fails.  The  results  of  the  experiments  are  regarded  as  confirming  the 
author’s  views.  The  method  of  estimating  the  non-reducing  sugars 
was  as  follows.  The  reducing  power  of  Barfoed’s  solution  was 
estimated.  From  the  amount  of  cuprous  oxide,  the  amount  of  dextrose 
could  be  ascertained,  as  maltose  has  but  very  slight  (practically 
negligible)  reducing  power.  By  the  reduction  of  Fehling’s  solution, 
the  combined  amounts  of  maltose  and  dextrose  could  be  found.  From 
the  reduction  of  Fehling’s  solution  after  inversion  with  hydrochloric 
acid  (5  c.c.  of  A/l  0-acid  to  10  c.c.  of  solution,  which  strength  does  not 
invert  maltose),  the  amount  of  sucrose  could  be  ascertained  when 
the  amounts  of  maltose  and  dextrose  had  been  already  obtained. 

S.  B.  S. 

Comparison  of  “Total”  and  “Nitric”  Nitrogen  in  Parasitic 
and  Saprophytic  Plants.  L.  Lutz  ( Compt .  rend.,  1912,  154, 
1247 — 1249). — The  author  has  shown  previously  ( Bull .  Soc.  bot. 
France ,  1908,  55,  104)  that  plants  of  these  types  all  contain  nitrates, 
and  that  the  quantity  of  nitrate  accumulated  in  a  parasitic  plant 
depends  on  the  extent  to  which  the  plant  is  parasitic,  the  richness  of 
the  host  plant,  and  the  presence  or  absence  of  chlorophyll.  In  the 
present  paper  it  is  shown  that  (1)  complete  parasites,  especially  those 
containing  chlorophyll,  contain  less  total  nitrogen,  and,  as  a  rule,  much 
less  “nitric”  nitrogen  than  partly  parasitic  plants;  (2)  completely  or 
partly  parasitic  plants  containing  chlorophyll  have  high  “total”  nitrogen 
and  low  “nitric”  nitrogen,  whilst  for  plants  of  these  types  free  from 
chlorophyll  the  reverse  is  the  case.  T.  A.  H. 

Distribution  of  Oxydases  in  Plants  and  their  Role  in  the 
Formation  of  Pigments.  Frederick  Keeble  and  E.  Frankland 
Armstrong  ( Proc .  Roy.  Soc.,  1912,  B,  85,  214 — 218). — A  method  of 
application  of  benzidine  and  of  a-naphthol  as  reagents  for  the  detec¬ 
tion  in  situ  of  oxydases  in  plant  tissue  is  described  :  it  may  be  used 
micro-  or  macro-cheruically,  In  the  case  of  Primula  sinensis  it  is 
shown  that  the  distribution  of  pigment  in  the  flower  coincides  exactly 
with  that  of  a  peroxydase.  Two  peroxydases  are  present  in  this 
plant.  One,  indicated  by  benzidine,  occurs  in  the  epidermis ;  the 
other,  indicated  both  by  a  naphthol  and  by  benzidine,  is  localised  in 
the  cells  constituting  the  bundle  sheath.  These  are  separated 
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widely  in  the  stem,  but  they  come  in  close  proximity  in  the  flower 
petals. 

White  flowers,  which  by  breeding  tests  are  known  to  be  dominant 
whites,  fail  to  give  the  epidermal  peroxydase  reactiou.  The  per- 
oxydase  is,  however,  present,  since  after  treatment  of  the  flower  with 
hydrogen  cyanide  and  subsequently  with  the  reagent,  the  character¬ 
istic  peroxydase  colorations  are  produced.  This  confirms  the  presence 
in  dominant  whites  of  an  inhibiting  substance  which  prevents  the 
formation  of  pigment,  a  supposition  which  has  been  made  repeatedly 
by  breeders. 

Recessive  white  flowers  are  shown  to  possess  peroxydase  and 
presumably  to  be  colourless,  owing  to  the  lack  of  chromogen. 

The  observations  are  extended  to  explain  a  number  of  problems  in 
genetics  and  plant  physiology.  E.  F.  A. 

The  Distribution  of  Urease  in  the  Higher  Plants.  Geza 
Zempl£n  (. Zeitsch .  physiol.  Chem .,  1912,  79,  229 — 234). — Urease  has 
been  previously  noted  in  various  fungi,  the  Soya  bean,  and  in  lupin 
seedlings.  Its  presence  also  in  Robinia  pseudacacia  led  the  author  to 
discover  it  in  the  seeds  of  many  other  plants,  the  names  of  which  are 
given.  Most  Papilionacese  contain  it,  although  in  variable  degree,  but 
its  presence  in  most  graminacese  is  difficult  to  detect.  W.  D.  H. 

Cyclamen  Europseum.  Georges  Masson  (Chem.  Zentr.,  1912,  i, 
1225;  from  Bull.  Sci.  Pharmacol .,  18,  477 — 482). — The  bulbs  contain 
a  saponin-like  substance,  cyclamic  acid,  and  a  carbohydrate,  cyclamose, 
together  with  uncharacterised  substances. 

The  bulbs  on  extraction  with  light  petroleum  yield  a  mixture  of 
fats,  which  is  separated  by  dry  alcohol  into  a  green  oil  and  a  solid  mass. 
The  fat-free  bulbs  on  extraction  with  95%  alcohol  furnish  a  syrupy 
extract,  which  gelatinises  in  the  cold,  forms  an  emulsion  on  addition  of 
water,  reduces  Fehling’s  solution,  and  is  precipitated  by  tannin,  baryta 
water,  or  lead  acetate  solution.  It  contains  a  saponin-like  substance, 
cyclamic  acid ,  which  was  separated  as  a  colourless,  pseudo-crystalline 
powder,  yielding  amorphous  alkali  salts  and  gelatinous  salts  with 
copper,  barium,  or  lead.  It  forms  with  tannin  a  compound,  m.  p. 
212 — 214°,  insoluble  in  water,  but  soluble  in  alcohol.  When  boiled  with 
dilute  sulphuric  acid,  it  furnishes  dextrose  and  a  colourless,  amorphous 
substance  insoluble  in  ether,  soluble  in  dry  alcohol,  and  in  solutions  of 
alkali  hydroxides. 

On  further  extraction  with  65%  alcohol,  the  bulbs  yield  cyclamose, 
[a]D  -  18  90°,  as  a  colourless,  amorphous,  hygroscopic  powder,  having 
a  taste  recalling  that  of  gum  arabic.  This  reduces  Fehling's  solution 
slowly  in  the  cold,  and  forms  an  osazone,  m.  p.  208 — 210°,  which 
crystallises  in  short,  yellow  needles,  and  is  insoluble  in  methyl  alcohol. 
Cyclamose  on  hydrolysis  furnishes  dextrose.  The  latter  is  also  present 
in  the  bulbs  in  a  free  state.  T.  A.  H. 

Chemical  Constitution  of  the  Latex  of  Euphorbia  Species. 
Relation  between  Chemical  Constitution  and  Systematic 
Classification  of  Plants.  J.  von  Wiesner  (Monatsh.,  1912,  33, 
461 — 483). — The  latex  of  Euphorbia  lactiflua  from  Chili  is  shown  to 
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contain  about  3*88%  of  rubber  and  28 — 30%  of  resin.  It  also  contains 
euphorbone,  C15H240. 

Euphorbia  species  are  characterised  by  containing  rubber  only  in 
small  quantities,  together  with  a  considerable  proportion  of  resin. 
Some  euphorbone  is  also  always  present.  E.  F.  A. 

Oil  from  the  Seeds  of  the  Hybrid  Juglans  nigra  x  Juglans 
cinerea.  A.  Fouchet  ( Chem .  Zentr.,  1912,  i,  1321;  from  Bull.  Sci. 
Pharmacol.,  1912,  18,  529 — 534). — The  kernels  on  extraction  with  light 
petroleum  yield  50%  of  a  yellow  oil,  D42  0'925,  1*4765,  [a]D  0°,  acid 

number  0*37,  iodine  number  151,  saponification  number  191,  acetyl 
number  11,  containing  70%  of  linolein  together  with  glycerides  of 
stearic,  oleic,  and  linolenic  acids  and  traces  of  volatile  and  soluble  acids. 

T.  A.  H. 

Presence  oi  Mandelonitrile-glueoside  in  Photinia  serrulata. 
Henri  Herissey  ( Compt .  rend.,  1912,  154,  1249 — 1251  ;  J.  Pharm. 
Chim.,  1912,  [vii],  5,  574 — 577.*  Compare  Guignard,  Abstr.,  1906,  ii, 
795). — From  an  alcoholic  extract  of  the  mature  leaves  of  Photinia 
serrulata,  mandelonitrile-glueoside  has  been  isolated  and  identified  by 
means  of  its  rotation,  conversion  into  prulaurasin  by  dilute  alkali,  and 
its  decomposition  products.  T.  A.  H. 

The  Fat  of  Picramnia  Linde niana.  Clemens  Grimme  (Chem. 
Rev.  Fett.  Harz.  Ind.,  1912,  19,  51 — 55). — The  tree  Picramnia 
Lindeniana  Tulasne,  a  native  of  Guatemala,  bears  a  fruit  which  was 
found  to  consist  roughly  of  water  10*25%,  ash  5*83%,  protein  12*87%, 
fat  39%,  raw  fibre  13*94%,  and  an  extract  18*11  %.  The  crude  fat  is 
yellow  with  a  granular,  somewhat  crystalline  structure  and  an  aromatic 
odour,  D50  0888,  D15  0*9125,  m.  p.  40 — 41°,  acid  number  3*34;  the  fat 
has  the  following  composition:  phytosterol  1‘08%,  unsaturated  fatty 
acids  41*41%  (oleic  acid  20*9%),  stearic  acid  2*72%,  myristic  acid 
21*06%,  and  palmitic  acid  31*52%.  F.  M.  G.  M. 

The  Evolution  of  Nitrogen,  Phosphorus,  and  Sulphur  During 
the  Growth  of  Barley.  Gustave  Andr£  ( Comp '.  rend.,  1912,  154, 
1627 — 1630.  Compare  Joulie,  Mon.  sci.,  1894,  [iv],  8,  886). — During 
the  growth  of  barley  the  amounts  of  dry  material,  of  nitrogen,  phos¬ 
phorus,  and  sulphur  in  a  plant  reach  a  maximum  at  the  stage  of 
complete  maturity.  After  this  the  phosphorus  is  constant,  but  the 
other  three  show  a  decrease,  which  is,  however,  only  slight  in  the  case 
of  the  sulphur.  D.  F.  T. 

Wheaten  Flour.  I.  Influence  of  the  Hydrogen  Ion  Con¬ 
centration  on  the  Baking  Value  of  Flour.  H.  Jessen-Hansen 
(Compt.  rend.  lab.  Carlsberg,  1912,  10,  170 — 206). — The  hydrogen  ion 
concentration  of  dough  made  from  wheaten  flour  and  distilled  water 
has  been  determined  in  a  number  of  cases  both  from  the  electrical 
conductivity  and  by  Sorensen’s  colorimetric  methods.  Experiments 
made  to  show  the  effect  of  the  addition  of  increasing  quantities  of  acid 
on  the  size  of  a  loaf  in  which  parallel  baking  tests  were  made  have 
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led  to  the  following  conclusions.  For  every  dough  there  is  a  certain 
optimum  hydrogen  ion  concentration  with  which  the  best  risen  loaves 
will  be  obtained ;  this  is  greater  than  that  naturally  shown  by  freshly 
milled  flour  and  distilled  water.  The  optimum  concentration  is 
approximately  lO"5^;  it  is  a  little  higher  for  the  best  quality  flour, 
and  slightly  lower  for  low  grade  or  bad  flours.  In  flour  from  the  same 
wheat  the  top  grade  from  the  centre  of  the  grain  is  the  most  acid,  the 
seconds  and  the  bran  have  the  smallest  hydrogen  ion  concentration. 
The  various  flour  improvers  are  considered  to  act  in  virtue  of  their 
increasing  the  acidity  of  the  flour. 

Extraction  of  gluten  by  washing  is  considered  worthless  as  a  means 
of  testing  the  baking  value  of  flour.  E.  F.  A. 

The  Effect  of  Phosphorus  Manuring  on  the  Amount  of 
Inorganic  Phosphorus  in  Flat  Turnip  Roots.  Burt  L.  Hart¬ 
well  and  Frederick  S.  Hammett  (J.  Ind.  Eng.  Ghem .,  1911,  3, 
831 — 832). — The  author  has  shown  previously  that  the  percentage  of 
total  phosphorus  in  turnips  is  influenced  by  the  amount  of  available 
phosphorus  in  the  soil,  as  a  result  of  further  study  it  appears  as  if 
the  inorganic  phosphorus  is  influenced  even  more  than  the  total 
phosphorus  content  of  the  root,  and  the  present  paper  contains  an 
account  of  experiments  instituted  to  discover  methods  of  differen¬ 
tiating  between  these  and  of  estimating  the  inorganic  phosphorus 
present  in  the  roots  at  various  stages  of  growth  and  under  different 
cultural  conditions.  Impregnation  of  the  tissues  with  magnesium 
sulphate  and  ammonium  chloride  with  microscopic  search  for  crystals 
of  magnesium  ammonium  phosphate  was  abandoned  as  unsatisfactory, 
and  the  following  method  was  subsequently  devised. 

Grated  portions  of  fresh  turnips  were  treated  with  acetic  acid 
(about  2%  on  the  moisture  content  of  the  root),  the  juice  extracted  by 
pressure,  filtered,  treated  with  barium  chloride,  neutralised  with 
ammonium  hydroxide,  allowed  to  remain  about  a  day,  then  filtered,  and 
as  much  of  the  insoluble  matter  as  possible  dissolved  with  hot  water 
and  dilute  nitric  acid.  The  phosphorus  was  then  determined  in  the 
filtered  liquid  with  molybdenum  and  magnesium  mixture  in  the 
usual  way. 

The  results  showed  that  although  the  total  content  of  phosphorus 
in  turnips  was  nearly  doubled  by  the  application  of  an  acid  phosphate 
to  the  soil,  the  inorganic  phosphorus  content  was  increased  about 
six-fold.  F.  M.  G.  M. 

The  Quantity  of  Nitrogen  Compounds  in  Wines.  Friedrich 
Schaffer  and  E.  Philippe  {Ghem.  Zentr .,  1912,  i,  1238;  from  Mitt. 
Lebemmitterunters.  Hygiene,  3,  1 — 11). — The  quantities  of  various 
kinds  of  nitrogen  compounds  present  in  natural  and  artificial  wines 
have  been  determined. 

The  total  nitrogen  (N)  was  determined  by  KjeldahPs  method,  the 
ammonia  (Na)  by  distilling  the  wine  with  magnesia,  the  amides  (N^) 
by  boiling  the  wine  with  hydrochloric  acid  and  then  distilling  with 
excess  of  magnesia,  and  the  non-dialysable  nitrogen  compounds  (Nr) 
by  dialysing  the  wine  and  determining  the  nitrogen  in  the  residue  by 
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Kjeldahl’s  method.  The  quantity  of  nitrogen  compounds  precipitated 
by  alcohol  (Ns)  was  obtained  by  neutralising  the  wine  with  alkali, 
adding  twice  its  volume  of  95%  alcohol,  and  determining  the  nitrogen 
in  the  washed  precipitate  by  Kjeldahl’s  method. 

The  results  are  expressed  in  terms  of  nitrogen.  In  natural  wines, 
N  varies  from  0-1450  to  0-3836,  Na  0-0042  to  0-0168,  0  to  0  0098, 

Ny  0'028  to  0’092,  Ng  0"Ol47  to  0*035.  The  ratio  N/Na  for  natural  wine 
varies  between  5-6  and  41-2.  For  artificial,  sweetened,  and  residual 
(tresterweinen)  wines  the  ratio  varies  from  1  *25  to  26’3,  but  in 
sweetened  wines  does  not,  as  a  rule,  differ  much  from  that  of  natural 
wines.  T.  A.  H. 

Biological  Absorption  of  Phosphoric  Acid  in  Soils.  A. 
Duschetschkin  (Bied.  Zentr.,  1912,  41,  305 — 306;  from  J.  exper. 
Landw.,  1911,  666).  — Black  soil  (300  grams)  to  which  starch  (6 
grams)  and  phosphoric  acid  (0*1827  gram)  were  added  was  kept  for 
about  nine  weeks,  and  the  phosphoric  acid  soluble  in  water  in  2% 
acetic  acid  and  in  1%  citric  acid  estimated.  The  results  showed  that 
in  presence  of  starch  a  good  deal  of  the  phosphoric  acid  is  rendered 
insoluble  by  micro-organisms.  When  chloroform  was  added  to  the 
soil  the  phosphoric  acid  remained  in  soluble  forms.  The  biological 
fixation  of  phosphoric  acid  is  increased  by  addition  of  sodium  nitrate 
to  the  soil.  N.  H.  J.  M. 

Exchange  of  Bases  in  the  Soil.  Georg  Wiegner  (J.  Landw., 
1912,  00,  111 — 150). — The  interaction  of  an  amorphous  silicate  gel 
containing  water  with  ammonium  ions  may  be  expressed  by  the 
equations  employed  for  adsorption  reactions,  the  most  suitable  being 
x/m  =  fi.c1!?.  N.  H.  J.  M. 

Mica  as  Source  of  Potassium  for  Plants,  and  its  Weather¬ 
ing.  Edwin  Blanck  (J.  Landw.,  1912,  00,  97 — 110). — Sand 
culture  experiments  in  which  oats  were  manured  with  muscovite  and 
biotite  as  sources  of  potassium  iu  addition  to  ammonium  nitrate  and 
the  usual  minerals.  Both  minerals  gave  increased  amounts  of  dry 
matter  as  compared  with  the  yields  without  potassium.  Biotite 
yielded  a  much  greater  amount  of  potassium  thau  muscovite.  Both 
minerals  are  more  suitable  as  sources  of  potassium  than  potassium 
felspar.  N.  H.  J.  M. 

Flocculating  Power  of  Some  Soluble  Salts  on  the  Clayey 
Substances  of  Soils.  Giulio  Masoni  ( Chem .  Zentr.,  1912,  i,  1496; 
from  Staz.  sper.  agrar.  ital.,  45,  113 — 159.  Compare  Hall  and 
Morison,  J.  Agric.  Sci.,  1907,  2,  244). — Chlorides  have  greater  effect 
than  nitrates  and  sulphates ;  calcium  salts  more  than  potassium  and 
ammonium  salts,  and  the  latter  more  than  sodium  salts.  There  is  no 
simple  relation  between  the  amount  of  salt  and  its  flocculating  power. 
There  are,  however,  exact  relations  between  the  flocculating  power 
(Pf)  of  salt  solutions  and  between  the  concentration  of  ions  ((7j)  and 
the  degree  of  dissociation  (a).  The  value,  Py,  of  each  salt  increases 
with  the  strength  of  C1}  whilst  a  diminishes.  Flocculation  is 
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connected  with  cations,  anions  being  without  effect.  The  valency 
of  the  cation  has  a  relative  effect  on  the  magnitude  of  Pf,  whilst  the 
atomic  weight  is  without  effect.  When  the  value  Pf  for  '  sodium 
is  taken  as  1,  the  values  for  potassium,  ammonium,  and  calcium  are 
respectively  24,  2-4,  and  5*7. 

The  flocculating  power  of  a  salt  is  directly  connected  with  the 
absorptive  power  of  the  soil  for  the  salt,  and  may  be  considered  as  an 
exchange  of  the  radicle  concerned  with  another  present  in  the  soil. 

N.  H.  J.  M. 
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An  Automatic  Pipette.  T.  0.  Smith  ( J '.  Ind.  Eng.  Chem.,  1912, 
4,  47). — The  essential  point  is  that  to  a  three-way  stopcock  burette 
there  is  fitted  by  means  of  a  cork  a  fine  capillary  tube  long  enough  to 
reach  from  the  zero  reading  of  the  burette  to  the  top  of  the  solution 
in  the  stock  bottle.  By  raising  or  lowering  the  capillary  tube  the 
burette  may  be  adjusted  for  the  automatic  delivery  of  any  quantity  of 
liquid  desired.  F.  M.  G.  M. 

Automatic  Filter.  C.  C.  Wallace  (J.  Amer.  Chem.  Soc.,  1912, 
34,  823 — 824). — An  arrangement  is  described  for  effecting  filtration 
automatically,  which  has  been  found  very  satisfactory  for  collecting 
silver  halides  in  Munroe-Gooch  crucibles.  The  apparatus  consists  of 
a  wooden  framework  to  hold  the  precipitating  flasks  and  the  suction 
filter  flasks,  and  is  suspended  from  a  horizontal  beam  so  that  it  can 
swing  freely.  The  precipitation  flasks  are  suspended  by  wires  at  the 
necks  so  that  the  lips  of  the  flasks  rest  just  inside  the  crucibles.  By 
means  of  a  clockwork  arrangement,  the  framework  is  swung  very 
slowly,  so  that  the  precipitation  flasks  gradually  alter  their  position,  and 
eventually  they  are  completely  drained.  The  special  advantages  claimed 
are  that  less  dust  than  usual  can  enter  the  crucibles,  that  a  considerable 
saving  of  time  is  effected,  that  the  possibility  of  spilling  the  liquid  is 
reduced,  and  that  two  or  more  filtrations  can  be  carried  out 
simultaneously.  E.  G. 

A  Drying  Oven.  John  H.  Coste  (J.  Soc.  Chem.  Ind.,  1911,  31, 
471). — The  oven  consists  essentially  of  a  double- walled,  cylindrical 
copper  vessel,  placed  horizontally.  The  chamber  formed  by  the 
double  walls  is  fitted  with  a  reflux  condenser,  and  contains  a  suitable 
quantity  of  a  pure  liquid,  the  boiling  point  of  which  approximates 
closely  to  the  desired  temperature.  A  flattened  tube  lying  under,  but 
not  in  contact  with,  the  inner,  drying  chamber  opens  into  the  bottom 
of  the  chamber  at  the  end  farthest  from  the  door,  and  connects  with 
the  external  air  or  with  a  reservoir  of  carbon  dioxide  or  nitrogen. 
Air,  or  other  gas,  which  may  be  previously  dried,  is  passed  through 
this  tube  into  the  drying  chamber,  escaping  through  a  special  outlet 
arranged  in  the  door  of  the  oven. 
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Drying  goes  on  equally  well  in  any  part  of  the  oven,  and  substances 
placed  in  it  quickly  attain  a  temperature  within  1°  of  that  of  the 
vapour.  T.  S.  P. 

I.  Apparatus  for  the  Continuous  Extraction  of  Liquids  with 
Immiscible  Solvents  Lighter  than  Water.  II.  Apparatus  for 
Quantitative  Reactions  which  Depend  on  the  Measurement  of 
an  Evolved  Gas.  Raymond  F.  Bacon  and  P.  B.  Dunbar 
(J.  Ind.  Eng.  Chem.,  1911,  3,  930 — 932). — The  continuous  liquid 
extractor  consists  of  four  parts  :  (1)  a  jacket  flask;  (2)  an  extraction 
thimble  ;  (3)  an  ordinary  Gooch  crucible  funnel, 
and  (4)  a  condenser ;  the  Gooch  funnel  is  so 
placed  that  the  condensed  vapour  of  the  extract¬ 
ing  liquid  drops  into  it,  and  is  carried  to  the 
bottom  of  the  extraction  thimble  containing  the 
liquid  to  be  extracted,  through  which  it  rises  and 
overflows  at  the  top. 

In  the  apparatus  for  the  measurement  of  an 
evolved  gas,  it  is  unnecessary  to  remove  the  air 
before  the  reaction  involving  the  evolution  of 
a  gas  takes  place,  the  volume  of  gas  evolved 
being  measured  by  the  increase  in  volume  of  the 
total  gas  after  the  reaction,  and  by  this  means 
the  method  described  by  Spica  (Abstr.,  1910, 
ii,  1120)  for  the  estimation  of  citric  acid  by 
measuring  the  carbon  monoxide  evolved 
when  it  is  heated  with  concentrated  sulphuric  acid 
can  be  considerably  shortened.  The  apparatus 
consists  of :  (a)  a  graduated  funnel  tube  ;  ( b )  a  re¬ 
action  chamber ;  (c)  an  absorption  tube  filled 
with  glass  beads  ;  ( d )  a  eudiometer,  and  ( e )  a 
levelling  tube.  F.  M.  G.  M. 

Apparatus  for  Obtaining  an  Average 
Sample  of  Gas  and  for  Regulating  the  Plow 
of  a  Gas  into  an  Evacuated  Vessel.  Frank 
Sturdy  Sinnatt  ( Analyst ,  1912, 37,  250 — 251). — 

The  apparatus  will  be  easily  understood  from  the 
figure.  G  is  a  long  burette  of  small  diameter. 

The  capillary  E  is  about  1 — 1*5  mm.  in  bore, 
the  walls  being  of  stout  glass,  and  its  end  is 
brought  as  close  to  the  bottom  of  the  main  tube 
as  possible.  The  exit  of  the  main  tube  is  short 
or  bent  into  a  seal  as  indicated  by  the  broken 
line.  The  reservoir  F  may  be  replaced  by  a 
levelling  bottle  during  the  evacuation  of  the 
apparatus,  but  this  must  be  removed  before  the 
actual  working  begins.  The  gas  sampler  is  at¬ 
tached  at  A  by  pressure  tubing  and  by  a  second 
opening  to  a  vacuum  pump.  When  the  apparatus  is  required  for  use,  tap 
D  is  closed  and  the  whole  exhausted,  mercury  being  allowed  to  enter  the 
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main  tube  from  F.  When  the  mercury  level  has  reached  the  required 
point  in  the  main  tube,  the  sampling  vessel  is  closed  to  the  vacuum 
pump  and  then  disconnected.  Tap  H  is  then  closed.  The  sample  of 
gas  is  obtained  by  connecting  the  gas  supply  to  B  and  slowly  opening 
tap  D ,  when,  owing  to  the  difference  in  pressure  between  the  gas 
vessel  and  the  capillary  E ,  gas  is  drawn  down  the  latter  and  passes 
through  the  column  of  mercury  into  the  gas  vessel ;  if  the  distance 
between  a  and  b  is  great,  the  tap  should  be  opened  very  cautiously. 
When  the  diminished  pressure  in  the  gas-vessel  has  reached  that 
represented  by  the  height  of  the  mercury  column  from  a  to  the  surface 
of  the  mercury  in  the  main  tube,  gas  no  longer  enters  the  gas  vessel. 
D  may  now  be  opened  fully.  Mercury  is  now  allowed  to  flow  from  the 
main  tube  drop  by  drop  into  the  reservoir,  thus  causing  the  gas  to 
enter  into  the  gas- vessel.  When  the  tap  is  set,  the  rate  at  which  the 
mercury  falls  into  the  reservoir  is  constant,  as  it  depends  on  the 
height  of  the  column  of  mercury  a  to  b ;  this  flow  is  constant  until 
the  end  of  the  capillary  no  longer  dips  into  meruury.  The  distance 
a  to  b  may  be  altered  by  moving  the  capillary  tube,  and  consequently 
the  gas  may  be  drawn  from  a  source  at  any  diminished  pressure 
required.  By  arranging  for  the  mercury  to  run  from 
the  tube  in  a  certain  time,  a  representative  sample  of 
the  gas  throughout  that  period  is  collected  in  the  samples. 
It  is  essential  that  during  the  operation  the  tempera¬ 
ture  of  the  eollecting  vessel  should  be  as  constant  as 
possible  in  order  to  prevent  any  variation  in  pressure 
from  that  cause.  L.  de  K. 

A  New  Universal  Gasometer.  E.  Rochereau  ( Chem . 
Zentr.,  1912, i,  1074;  from  Bull.  Sci.  Fharm.,  18,  398 — 402). 
— The  gasometer  is  shown  in  the  accompanying  diagram. 
The  graduated  tube,  A,  serves  for  measuring  the  liquids 
used  in  the  analyses.  The  reactions,  occurring  with  evolu¬ 
tion  of  gas,  take  place  in  L ,  the  gas  passing  through  a 
into  the  measuring  cylinder  D ,  which  dips  into  a  vessel 
of  water.  By  appropriate  manipulation  of  the  stopcock 
C,  L  can  be  put  into  communication  with  D,  either  through 
the  tube  a  or  through  the  opening  b. 

The  apparatus  can  be  used  in  all  gasometric  estimations, 
either  in  the  presence  of,  or  in  the  absence  of,  air.  Examples 
are  given  of  the  determination  of  urea  in  urine,  of  nitrogen 
in  nitrates,  and  of  oxygen  in  water.  T.  S.  P. 

Simple  Seal  to  Vessel  containing  Standard  Stannous 
Chloride.  S.  Chumanoff  (/.  Russ.  Phys.  Chem.  Soc.,  1912,  44, 
566 — 567). — The  vessel  is  connected  with  one  limb  of  a  small  U-tube, 
on  a  constriction  of  which  rest  lumps  of  marble.  The  other  limb  of 
the  U-tube,  which  contains  acid,  is  closed  by  means  of  an  ordinary 
bulb  trap.  The  apparatus  may  be  used  also  for  obtaining  hydrogen  in 
small  quantities.  T.  H.  P. 

Simultaneous  Estimation  of  Chlorine,  Bromine,  and  Iodine. 
F.  Sarvonat  (J.  Pharm.  Chim.,  1912,  [vii],  5,  494). — The  liquid  is 
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acidified  with  nitric  acid,  and  excess  of  silver  nitrate  added.  The 
precipitate  is  collected  in  a  centrifuge  tube,  dried,  and  weighed.  It  is 
then  digested  with  ammonia  solution,  a  crystal  of  potassium  bromide 
and  a  piece  of  platinum  wire  having  been  added,  during  twenty-four 
hours  in  the  dark.  At  the  end  of  that  time,  excess  of  nitric  acid 
is  added,  and  the  precipitate  of  silver  bromide  and  silver  iodide  is 
collected,  dried,  and  weighed.  The  digestion  is  then  repeated,  a 
crystal  of  potassium  iodide  being  used  in  place  of  potassium  bromide, 
and  the  precipitate  of  silver  iodide  weighed.  From  the  three  numbers 
thus  obtained,  the  quantities  of  the  three  halogens  in  the  original  liquid 
can  be  calculated.  T.  A.  H. 

Quantitative  Estimation  of  Perchlorates.  Arthur  B.  Lamb 
and  John  W.  Marden  ( J .  Amer.  Chem.  Soc.,  1912,  34,  812 — 817). — 
During  the  study  of  some  cobaltammines,  it  was  necessary  to  analyse 
certain  perchlorates.  As  no  satisfactory  method  has  hitherto  been 
described  for  this  purpose,  the  following  has  been  devised. 

A  thin,  hard  glass  test-tube  of  25 — 30  c.c.  capacity  is  fitted  with  two 
plugs  of  asbestos  wool,  one  of  which  is  placed  50  mm.  and  the  other 
95  mm.  from  the  bottom  of  the  tube.  The  perchlorate  is  weighed  into 
the  tube,  the  plugs  are  inserted,  the  tube  clamped  in  a  nearly  horizontal 
position,  and  the  lower  end  gently  heated.  The  white  fumes  formed 
as  the  oxygen  is  evolved  are  retained  by  the  first  plug.  When 
effervescence  has  ceased,  the  tube  is  heated  more  strongly  until  all  the 
chloride  has  fused.  When  cold,  the  contents  of  the  tube  are  washed 
on  a  filter  with  warm  water,  and  the  chloride  is  precipitated  as  silver 
chloride.  The  estimation  may  be  carried  out  either  gravimetrically  or 
volumetrically.  The  method  has  been  applied  to  the  analysis  of  a  new 
pentamminecobalt  perchlorate  with  excellent  results,  and  has  been 
found  to  be  very  accurate  as  well  as  simple  and  rapid.  E.  G. 

Methylene-blue  as  Indicator  in  Iodometric  Titrations. 
Frank  S.  Sinnatt  ( Analyst ,  1912,  37,  252 — 254). — In  a  previous 
paper  (Abstr.,  1910,  ii,  747)  a  solution  of  pure  methylene-blue  was 
recommended  instead  of  starch  solution  in  the  titration  of  iodine  with 
standard  thiosulphate.  The  author  now  states  that  the  commercial 
dye  also  answers  the  purpose.  A  solution  is  made  containing  0‘05 
gram  per  litre,  and  1  c.c.  is  then  used  in  the  titration. 

When  iodine  solution  is  added  to  methylene-blue,  a  green  colouring 
matter  is  formed,  and  this  may  even  form  a  precipitate  ;  addition 
of  thiosulphate  restores  the  colour.  The  reaction  is  not  impaired  by 
the  presence  of  large  quantities  of  alcohol,  and  when  there  is  present 
a  sufficient  quantity  of  the  latter,  chloroform  or  carbon  disulphide  also 
do  not  interfere.  L.  de  K. 

Detection  and  Estimation  of  Minute  Quantities  of  Fluorine 
in  Minerals,  Waters,  and  Living  Tissues.  Armand  Gautier 
and  Paul  Clausmann  ( Compt .  rend.,  1912,  154,  1469 — 1475). — An 
historical  survey  of  the  methods  advocated  for  estimating  fluorine, 
and  their  errors,  when  used  for  small  quantities,  are  pointed  out. 
The  paper  contains  instructions  for  concentrating  the  fluorine  prior  to 
estimation. 
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In  the  case  of  waters,  the  water  is  rendered  faintly  alkaline, 
0*3 — 0-4  gram  of  sodium  sulphate  is  added,  followed  by  slight  excess 
of  barium  chloride.  The  whole  is  heated  to  100°,  evaporated  to 
dryness,  and  the  residue  extracted  with  cold  water  until  all  soluble 
salts  are  removed.  An  equal  volume  of  alcohol  (96%)  is  added,  and  the 
precipitate  separated  by  centrifugalising.  From  this  precipitate  the 
fluorine  is  liberated  as  hydrogen  fluoride  or  silicon  fluoride  by  warming 
with  sulphuric  acid  in  a  specially  designed  gold  crucible.  The  gases 
are  absorbed  in  pure  potassium  hydroxide.  Slight  modifications  are 
necessary  if  much  sulphate  is  present. 

Minerals  which  are  entirely  attacked  by  concentrated  sulphuric  acid 
are  distilled  straight  away  in  the  gold  crucible.  In  other  cases  they 
are  first  fused  with  alkaline  carbonate  and  silica,  the  fused  mass 
extracted  with  water,  the  silica  precipitated  by  ammonium  carbonate, 
filtered  off,  and  the  filtrate  concentrated  ready  for  estimating  the 
fluorine. 

Animal  or  vegetable  tissues  are  dried,  calcined  at  550 — 600°  with 
calcium  or  barium  oxide,  the  residue  extracted  with  hydrochloric 
acid,  and  the  liquid  treated  as  in  the  case  of  a  water.  W.  G. 

A  Rapid  Method  for  the  Estimation  of  Sulphur  in  Roasted 
Blende.  C.  C.  Nitchie  (J.  Ind.  Eng.  Chem.,  1912,  4,  30 — 32). — The 
details  of  a  method  with  a  sketch  of  apparatus  employed  for  the 
estimation  of  sulphur  in  ores  by  heating  them  in  a  current  of  air  at 
about  1000°,  absorbing  the  resulting  oxides  of  sulphur  in  an  excess  of 
standard  alkali,  and  titrating  the  excess  in  the  presence  of  phenol- 
phthalein.  It  is  claimed  that  the  operation  only  requires  about  ten 
minutes  to  complete,  is  sufficiently  accurate  for  control  work  in  the 
operation  of  the  plant,  and  requires  but  little  training  or  chemical 
skill  to  carry  out  successfully.  F.  M.  G.  M. 

Estimation  of  Sulphur  in  Nitrocellulose.  Carl  Kullgren 
(Zeitsch.  Schie88.  und  Sprengstoffwesen,  1912,  7,  89 — 91.  Compare 
Abstr.,  1901,  i,  672;  1905,  i,  512). — The  substance  was  denitrified 
by  evaporating  with  concentrated  hydrochloric  acid,  burnt  in  a  stream 
of  oxygen,  the  evolved  sulphuric  acid  absorbed  by  alkali,  and  subse¬ 
quently  estimated  as  barium  sulphate.  F.  M.  G.  M. 

Estimation  of  Sulphurous  Acid  in  White  Wines.  Monimart 
(Ann.  Chim.  anal.,  1912,  17,  170—171). — Fifty  c.c.  of  the  wine  are 
treated  with  3  c.c.  of  sodium  hydroxide  solution,  D  1*38,  and,  after 
the  lapse  of  twenty  minutes,  the  mixture  is  acidified  with  sulphuric 
acid  and  titrated  with  A750-iodine  solution.  The  latter  solution  is 
conveniently  prepared  by  placing  50  c.c.  of  potassium  dichromate 
solution  (containing  1*96  grams  of  the  salt  per  litre),  10  c.c.  of  con- 
centrated  hydrochloric  acid,  and  5  c.c.  of  a  10%  potassium  iodide  solution 
in  a  100  c.c.  flask,  and  diluting  the  mixture  with  water  to  the  mark. 

W.  P.  S. 

Simplification  of  the  Method  of  Estimating  Nitrogen. 
R.  Neumann  (Chem.  Zeit .,  1912,  37,  613 — 614). — Results  of  experi- 
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ments  carried  out  by  the  author  show  that  it  is  not  necessary  to 
collect  the  ammonia  in  a  receiver  containing  standard  acid  solution 
during  the  distillation  part  of  the  process  ;  if  a  condenser  is  used,  the 
ammoniacal  distillate  may  be  collected  without  loss  and  titrated  at 
the  end  of  the  distillation  (compare  this  vol.,  ii,  87).  Litmus  is 
recommended  as  indicator  in  the  titration  of  the  ammonia  derived  from 
proteins,  but  in  the  estimation  of  ammonia  in  ammonium  salts,  by 
distilling  the  latter  with  magnesium  oxide,  cochineal  should  be  used. 

W.  P.  S. 

Estimation  of  Ammonia  in  Urine.  Otto  Folin  and  Archibald 
B.  Macallum  {J.  Biol.  Ghent.,  1912,  11,  623 — 526). — A  pressure  of 
40 — 45  lbs.  per  square  inch  is  quite  sufficient  to  produce  an  effective 
air  current  in  the  Folin  process.  The  time  can  be  shortened  by  using 
small  amounts  of  urine,  and  the  ammonia  estimated  by  Nessler’s 
method,  without  any  loss  of  accuracy.  W.  D.  H. 

Nitric  Nitrogen  in  Mixed  Fertilisers.  S.  S.  Peck  ( J .  Ind.  Eng. 
Ghent.,  1911,  3,  817 — 818). — The  estimation  of  total  nitrogen  in 
mixed  fertilisers  to  which  sodium  nitrate  has  been  added  does  not  give 
satisfactory  or  concordant  results,  and  for  the  purpose  of  elucidating 
the  mystery  a  sample  of  a  mixed  fertiliser  was  prepared  containing  3% 
of  nitrogen  as  sodium  nitrate  and  the  same  quantity  in  the  form  of 
ammonium  sulphate,  besides  high-grade  powdered  dry  tankage,  super¬ 
phosphate  and  potassium  salts.  Thirty-four  portions  were  weighed  out 
and  set  aside  for  various  intervals  of  time  and  under  different 
atmospheric  conditions  before  analysis  by  several  different  processes. 
The  results  lead  to  the  following  conclusions  :  That  in  the  presence  of 
moisture  the  modified  Gunning  method  gives  incorrect  results ;  that  a 
mixed  fertiliser  containing  sodium  nitrate  and  acid  phosphate  does  not 
lose  nitrogen  even  during  a  four  months’  interval,  and  that  the 
determination  of  moisture  in  such  a  complex  mixture  is  uncertain  and 
cannot  be  depended  on  as  a  basis  for  comparative  purposes. 

F.  M.  G.  M. 

The  Estimation  of  Nitrites  in  Potable  Waters.  George  D. 
Elsdon  ( Chem .  News,  1912,  105,  243). — Contrary  to  the  usual  state¬ 
ment,  ferric  iron,  even  at  a  very  high  dilution,  is  sufficient  to  give  a 
reaction  with  starch  and  potassium  iodide.  One  part  in  50,000,000 
can  just  be  detected,  whilst  1  part  in  10,000,000  gives  an  appreciable 
reaction.  This  is  sufficient  to  interfere  with  the  test  for  nitrites,  and 
the  action  is  the  same  whether  nitrites  are  present  or  not.  Ferrous 
iron,  even  in  comparatively  large  amounts,  is  without  action  in  the 
absence  of  nitrites,  but  in  their  presence  it  retards  the  action.  The 
Griess-Uosvay  test  for  nitrites  is  not  affected  by  the  presence  of  either 
ferric  or  ferrous  iron.  The  permissible  limit  of  nitrites,  calculated  as 
nitrogen,  in  potable  waters  may  be  placed  at  0  01  part  per  million. 

C.  H.  D. 

Behaviour  of  Hydrogen  Peroxide  towards  Ammonium 
Silicomolybdate  and  Phosphomolybdate.  Petr  G.  Melikoff 
(J.  Russ.  Phys.  Ghent.  Soc.,  1912,  44,  605 — 608). — The  microchemical 
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detection  of  phosphoric  acid  in  minerals,  certain  parts  of  plants  and 
lower  organisms  by  means  of  ammonium  molybdate  in  an  acid  medium 
is  sensitive  and  characteristic  only  in  absence  of  soluble  silicates,  the 
latter  giving  ammonium  silieotnolybdate,  which  in  crystalline  form 
and  solubility  in  ammonia  is  similar  to  ammonium  phosphomolybdate. 
These  two  precipitates  may  be  distinguished  by  their  behaviour 
towards  hydrogen  peroxide  solution.  If  a  precipitate  is  formed  by 
addition  of  2 — 3  drops  of  a  solution  of  ammonium  molybdate  in  nitric 
acid  to  the  substance  to  be  tested,  2 — 3  drops  of  a  30%  hydrogen 
peroxide  solution  are  added,  and  the  test  left  for  twenty-four  hours  in 
a  moist  place  ;  under  these  conditions  the  phosphomolybdate  dissolves, 
whilst  the  silicomolybdate  remains  undissolved.  Should  the  liquid 
dry  up,  a  further  quantity  of  hydrogen  peroxide  solution  is  added,  and 
the  solution  examined  after  some  time.  This  reaction  may  possibly  be 
utilised  in  quantitative  analysis.  T.  H.  P. 

Separation  of  Arsenic  from  Antimony  and  Other  Metals 
with  Some  Applications  in  Toxicological  Work.  Stanley  W. 
Collins  {Analyst,  1912,  37,  229 — 238). — The  process  employed  is 
based  on  the  use  of  methyl  alcohol,  first  proposed  by  Friedheim  and 
Michaelis  (Abstr.,  1895,  ii,  415). 

In  one  experiment  quoted,  0'06  gram  of  arsenic  pentoxide,  0-05 
gram  of  antimony  oxide,  004  gram  of  bismuth  oxide,  0  03  gram  of 
mercurous  chloride,  003  gram  of  mercuric  chloride,  and  5  grams  of 
ferrous  chloride  (unnecessary  when  dealing  with  arsenic  trioxide)  were 
placed  in  a  distilling  flask  with  50  c.c.  of  pure  methyl  alcohol.  In 
order  to  prevent  volatilisation  of  other  chlorides  (antimony  in 
particular),  10  c.c.  of  sulphuric  acid  (D  1*84)  were  added,  and  hydrogen 
chloride  was  passed  through  the  solution  before  and  during  the 
distillation,  which  was  repeated  twice  with  50  c.c.  and  twice  with 
20  c.c.  of  methyl  alcohol.  From  the  joint  distillate,  the  arsenic  was 
precipitated  as  sulphide.  The  precipitate  corresponded  with  00596  of 
arsenic  pentoxide,  and  none  of  the  other  metals  were  present. 

The  process  may  be  applied  to  the  testing  of  viscera,  etc.,  even  when 
salvarsan  is  suspected.  These  should  be  subjected  to  a  preliminary 
treatment  with  nitric  and  sulphuric  acids.  L,  de  K. 

Analysis  of  Sodium  Arsenate.  H.  Cormimboeuf  (Ann.  Chim. 
anal.,  1912,  17,  161 — 163). — The  following  method  may  be  applied 
to  the  analysis  of  samples  of  sodium  arsenate  which  are  intended  for 
use  as  insecticides.  Five  grams  of  the  sample  are  ignited  at  a  low 
temperature  (in  order  to  destroy  the  colouring  matter  which  is  usually 
present  in  the  commercial  product),  and  then  dissolved  in  about  150 
c.c.  of  water ;  this  solution  is  titrated  with  Nj\ -sulphuric  acid, 
Orange  IV  being  used  as  the  indicator.  Let  the  number  of  c.c. 
of  acid  required  be  denoted  by  X.  Pbenolphthalein  is  now  added, 
and  the  solution  titrated  with  Nj  1  -sodium  hydroxide  solution,  the 
quantity  required  being  expressed  by  X\  Then  the  percentage 
quantity  of  arsenic  oxide  present  is  X  x  O’ 115  x  20.  If  the  number  X 
is  equal  to  X',  the  product  is  dibasic,  and  the  percentage  quantity  of 
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sodium  oxide  present  is  2X  x  0*031  x  20,  but  if  not,  the  amount  of 
sodium  oxide  is  [(X  x  0*031  x  20)  +  (X'  x  0*031  x  20)]  x  2. 

W.  P.  S. 

Trillich’s  Method  for  the  Estimation  of  Free  Carbonic  Acid 
in  Water.  Hermann  Noll  ( Zeitach .  angew.  Chem .,  1912,  25, 
998 — 1005). — From  a  prolonged  series  of  experiments  the  author  finds 
that,  not  only  do  hydrogen  carbonates  have  an  effect  on  the  results  of 
the  titration  of  free  carbonic  acid  in  water,  using  phenolphthalein  as 
indicator  (Trillich's  method),  but  the  concentration  of  the  indicator 
also  influences  the  result.  He  comes  to  the  conclusion  that  Trillich’s 
method  gives  good  results  only  when  the  water  contains  no  hydrogen 
carbonates,  and  the  amount  of  free  carbonic  acid  present  is  not 
sufficient  to  form  appreciable  amounts  of  hydrogen  carbonate  during 
the  titration.  If  the  water  contains  considerable  amounts  of  hydrogen 
carbonates,  correct  results  can  only  be  obtained  when  phenolphthalein 
of  a  definite  strength  is  used.  The  values  found  for  the  free  carbonic 
acid  may  be  either  too  high  or  too  low,  since  hydrogen  carbonates 
show  an  acid  reaction  towards  weak,  and  an  alkaline  reaction  towards 
concentrated,  phenolphthalein  solutions.  For  waters  having  up  to 
14°  (German)  of  temporary  hardness,  the  strength  of  the  phenol¬ 
phthalein  solution  should  be  1  :  1000  to  1  :  2000,  and  0*5  c.c.  should 
be  used  for  200  c.c.  of  water.  For  harder  waters,  the  strength  of  the 
phenolphthalein  must  be  determined  by  appropriate  experiments. 

The  estimation  of  normal  carbonates  by  titration  with  sulphuric 
acid,  using  phenolphthalein  as  indicator,  is  affected  by  similar  errors, 
and  the  results  may  be  either  too  high  or  too  low.  The  addition  of 
sodium  chloride,  as  recommended  by  Lunge  and  Lohofer  (Abstr.,  1902, 
ii,  105),  does  not  do  away  with  this  variation,  and  has  no  beneficial 
effect.  T.  S.  P. 

Method  of  Analysis  without  the  Use  of  Hydrogen  Sulphide. 
Hans  Trapp  (Zeitsch.  anal.  Chem.>  1912,  51,  475 — 480). — The  process 
is,  briefly,  as  follows  :  After  reducing  the  higher  oxygenated  compounds 
with  sulphur  dioxide  (insoluble  sulphates  may  be  formed),  the  first 
group  is  precipitated  as  usual  with  hydrochloric  acid,  and,  after  oxidising 
with  nitric  acid,  the  solution  is  neutralised  with  ammonia  and  at  once 
digested  with  excess  of  yellow  ammonium  sulphide,  which  precipitates 
every  metal  with  the  exception  of  those  of  the  arsenic  group  and  the 
alkalis  and  alkaline  earths.  Addition  of  hydrochloric  acid  to  the 
filtrate  precipitates  the  metals  of  the  arsenic  group. 

The  undissolved  precipitate  when  treated  with  nitric  acid  dissolves, 
with  the  exception  of  any  mercuric  mercury.  Lead  is  precipitated  by 
sulphuric  acid  and  alcohol.  Bismuth  is  left  behind  when  the  acid  is 
evaporated  and  the  residue  taken  up  in  water.  On  now  adding  excess 
of  sodium  hydroxide,  zinc,  aluminium  and  chromium  are  dissolved ; 
copper,  cadmium,  nickel,  and  cobalt,  also  iron  and  manganese,  are  left 
undissolved.  These  are  then  digested  with  ammonium  sulphide  and 
then  treated  with  dilute  hydrochloric  acid,  which  dissolves  the  iron  and 
manganese  only.  The  residue  is  then  dissolved  in  nitric  acid  and  the 
copper  and  cadmium  separated  by  zinc  dust.  In  the  solution  then  remains 
nickel  and  cobalt.  L,  de  K. 
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Qualitative  Detection  of  Alkali  Hydrogen  Carbonates. 
R.  T.  Haslam  (J.  Amer.  Chem.  Soc.,  1912,34, 822 — 823). — The  following 
method  has  been  devised  for  the  detection  of  hydrogen  carbonates  in 
presence  of  large  quantities  of  normal  carbonates,  and  particularly  for 
ascertaining  the  purity  of  sodium  carbonate  prepared  from  sodium 
hydrogen  carbonate  for  standardising  acids. 

The  substance  under  examination  is  dissolved  in  freshly-boiled  water, 
and  excess  of  calcium  chloride  is  added.  After  four  or  five  minutes, 
the  precipitated  calcium  carbonate  is  removed  by  filtration.  A  few 
drops  of  ammonia  are  then  added  to  the  filtrate,  and  if  hydrogen 
carbonate  is  present,  a  further  quantity  of  calcium  carbonate  will  be 
precipitated.  If  the  substance  contains  much  hydrogen  carbonate, 
precipitation  takes  place  in  about  half  a  minute,  whilst  with  a  very 
small  amount,  eight  to  ten  minutes  may  be  required.  The  test  is 
capable  of  detecting  0*1%  of  sodium  hydrogen  carbonate  in  sodium 
carbonate.  E.  G. 

Detection  of  Potassium  as  Cobaltinitrite.  Heinrich  Sal- 
kowski  (J.  Amer.  Chem.  Soc.,  1912,  34,  822). — With  reference  to 
Bowser’s  work  (Abstr.,  1911,  ii,  1031)  on  the  detection  of  potassium, 
it  is  pointed  out  that,  although  the  cobaltinitrite  reaction  has  not  been 
employed  so  largely  as  it  deserves,  it  has  been  used  both  by  de  Koninck 
and  also  by  the  author  for  many  years.  E.  G. 

Reduction  of  Potassium  Platinichloride  by  Magnesium. 
Albert  Atterberg  ( Zeitsch .  anal.  Chem.,  1912,  51,  483). — A 
controversy  with  Trnka  as  to  the  first  proposer  of  this  method. 

L.  de  K. 

A  Spectroscopic  Method  for  the  Estimation  of  Small 
Quantities  of  Rubidium  in  Presence  of  Much  Potassium. 
Ernst  Wilke-Dorfurt  ( Zeitsch .  anorg.  Chem.,  1912,  75,  132 — 140). — 
The  usual  methods  of  producing  spectra  are  useless  for  quantitative 
estimations.  A  new  burner  is  described.  The  glass  burner-tube  has 
two  air-openings,  just  below  which  a  capillary  for  the  gas  is  sealed 
on  inside.  A  porcelain  tube  is  fitted  on  above  as  a  burner,  and  the 
salt  is  introduced,  as  in  Beckmann’s  and  Riesenfeld’s  burners,  by 
electrolysis  in  a  glass  vessel  through  which  air  is  drawn  into  the 
air-openings  of  the  burner.  A  10%  solution  of  the  alkali  chlorides 
is  used. 

The  blue  lines  of  potassium  and  rubidium  are  more  suitable  for 
photographic  comparison  than  the  red  lines,  so  the  visible  spectrum 
between  396  and  435/a/z,  is  selected,  the  remainder  being  cut  ofE  by 
filters.  Dust  must  be  excluded  in  order  to  prevent  the  formation  of  a 
luminous  flame,  and  the  inner  blue  cone  of  the  Bunsen  flame  must  be 
screened  off.  An  exposure  of  thirty  minutes  is  given,  using  extra¬ 
rapid  plates.  Standard  plates  are  prepared  by  using  artificial 
solutions  containing  from  1%  to  0*005%  of  rubidium  chloride,  with 
potassium  chloride  to  make  10%,  and  the  salt  solutions  to  be 
investigated  are  treated  in  the  same  way,  the  intensities  of  the 
rubidium  lines  on  the  negatives  being  compared  visually.  It  is  thus 
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easy  to  determine  whether  in  carnallite  and  similar  deposits  the 
quantity  of  rubidium  is  of  the  order  of  0*1,  0*01,  or  0'001%. 

C.  H.  D. 

Application  of  Physicochemical  Volumetric  Methods  to 
the  Estimation  of  Substances  in  Water.  F.  Dienert  and  A. 
Guillerd  ( Compt .  rend.,  1912,  154,  1504 — 1506). — Dutoit’s  method 
(Abstr.,  1910,  ii,  342)  for  determining  the  end-point  in  a  precipitation 
process  by  means  of  conductivity  measurements  has  been  applied  to 
the  estimation  of  calcium,  magnesium,  and  sulphuric  acid  in  potable 
waters.  The  details  for  each  determination  are  given,  and  a  high 
order  of  accuracy  is  claimed  for  the  results.  W.  G. 

Separation  of  Glucinum  from  Aluminium  [Iron,  Chromium]. 
M.  Wunder  and  T.  Wenger  (Zeitsch.  anal.  Chem.,  1912,  51, 
470 — 472). — About  0*3  gram  of  the  mixed  oxides  is  fused  with 
5  grams  of  sodium  carbonate  for  two  to  three  hours,  first  in  a  covered 
then  in  an  open  crucible.  The  fused  mass  is  boiled  with  water  and 
another  gram  of  sodium  carbonate,  and  after  filtering  the  undissolved 
matter  is  subjected  to  a  second  fusion.  Finally,  the  aluminium  is 
precipitated  from  the  united  filtrates  by  boiling  with  excess  of 
ammonium  nitrate. 

Iron,  if  present,  may  be  separated  from  glucinum  by  fusing  the 
insoluble  residue  with  potassium  pyrosulphate,  dissolving  the  fused 
mass  in  water,  and  pouring  this  in  a  solution  of  10  grams  of  sodium 
hydroxide  in  150  c.c.  of  water.  The  glucinum  is  recovered  from  the 
solution  by  acidifying  with  hydrochloric  acid  and  addition  of  ammonia. 
The  impure  ferric  oxide  is  dissolved  in  acid  and  reprecipitated  by 
ammonia. 

The  filtrate  from  the  alumina  may  contain  chromium  as. chromate, 
which  may  then  be  reduced  by  alcohol  in  the  presence  of  acid  and 
precipitated  as  usual  by  ammonia.  L.  de  K. 

Detection  of  Zinc.  Franz  F.  Werner  '  {Zeitsch.  anal.  Chem., 
1912,  51,  481). — As  is  well  known,  potassium  ferrocyanide  yields  a 
white  precipitate  in  a  solution  of  zinc  sulphide  in  dilute  hydrochloric 
acid.  To  confirm  the  presence  of  zinc  further,  the  precipitate  should 
be  treated  with  bromine  water,  which  yields  a  deep  yellow  oxidation 
product.  L.  de  K. 

Rapid  Estimation  of  Zinc.  V.  Hassreidter  ( Zeitsch .  angew. 
Chem.,  1912,  25,  1005 — 1006) ;  K.  Voigt  (ibid.,  1006). — Polemical 
(compare  Voigt,  this  vol.,  ii,  298).  T.  S.  P. 

Analysis  of  Lithopone.  W.  L.  Austin  and  Charles  A.  Keane 
( Analyst ,  1912,  37,238 — 242). — The  following  process  is  recommended  : 
5  grams  of  the  powdered  sample  are  treated  with  strong  hydrochloric 
acid  and  a  little  potassium  chlorate,  and  the  insoluble  matter  (barium 
sulphate)  is  collected.  The  filtrate  and  washings  are  made  up  to 
250  c.c.,  and  in  50  c.c.  the  total  zinc  is  estimated  by  Voigt’s  method 
(titration  with  standard  ferrocyanide  in  ammoniacal  solution  in  the 
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presence  of  ferric  tartrate ;  acetic  acid  producing  a  blue  colour  serves 
as  external  indicator). 

For  the  estimation  of  sulphur  as  sulphide,  05  gram  of  the  sample  is 
oxidised  with  bromine,  hydrochloric  acid  is  added,  and  the  sulphuric 
acid  formed  is  precipitated  in  the  filtrate  with  barium  chloride.  By 
calculating  the  sulphur  to  zinc  sulphide,  the  balance  of  the  zinc  other 
than  sulphide  is  easily  calculated.  Zinc  oxide  may  also  be  estimated 
by  acting  on  2  grams  of  the  sample  with  5%  acetic  acid.  Other 
impurities,  such  as  calcium,  are  determined  in  a  separate  portion  of  the 
acid  filtrate.  L.  de  K. 

Precipitation  of  the  Copper- Arsenic  Group  and  the  Separa¬ 
tion  of  its  Divisions.  J.  I.  D.  Hinds  ( Chern .  News,  1912,  105, 
265  ;  J.  Amer.  Chem.  Soc.,  1912,  34,  811 — 812). — To  the  solution  is 
added  hydrochloric  acid  until  the  acidity  is  about  normal.  After 
adding  nearly  1%  by  vohwne  of  nitric  acid,  the  liquid  is  boiled  down 
to  half  its  volume  so  as  to  oxidise  any  stannous  compound  ;  arsenious 
acid  will  also  be  partly  oxidised.  A  rapid  stream  of  hydrogen 
sulphide  is  now  passed,  the  liquid  being  kept  near  the  boiling  point. 
When  after  some  five  minutes  no  further  precipitate  is  noticed,  enough 
water  is  added  to  make  the  volume  double  that  of  the  original,  and 
more  hydrogen  sulphide  is  passed  until  the  liquid  is  cold. 

The  precipitate,  after  being  washed,  is  transferred  to  a  beaker,  and 
instead  of  being  digested,  in  the  customary  manner,  with  yellow 
ammonium  sulphide  (which  causes  a  loss  of  copper),  it  is  covered  with 
strong  ammonia  and  a  current  of  hydrogen  sulphide  is  passed  ;  this 
causes  the  sulphides  of  the  arsenic  group  to  dissolve  rapidly. 

L.  de  K. 

Some  New  Features  in  the  Electrolytic  Estimation  of  Lead. 
John  G.  Fairchild  (J.  Ind.  Eng.  Chem.,  1911,  3,  902 — 903). — Good 
deposits  of  lead  peroxide,  free  from  flakes  and  of  close  texture,  can  be 
obtained  on  a  smooth,  platinum  cylinder  in  two  hours  time  without 
rotation,  and  as  much  as  100 — 200  mg.  in  weight ;  this  can  be  raised 
to  300  mg.,  but  there  is  then  danger  of  flaking  off.  The  secret  of 
success  is  a  low  amperage  to  begin  with  and  a  temperature  of  50 — 60°. 

For  alloys  rich  in  lead,  two  grams  (or  more)  are  weighed  out,  and  a 
portion  representing  about  0'1  gram  of  metallic  lead  employed.  The 
volume  of  the  electrolyte  is  200  c.c.  in  a  250  c.c.  beaker,  and  it 
contains  30  c.c.  of  strong  nitric  acid.  The  solution  is  heated  to 
50 — 60°,  using  an  anode  of  25  sq.  in.  surface  with  a  cathode  cylinder 
of  12  sq.  in.  The  anode  must  be  frequently  burnished,  and  is  ignited 
before  being  placed  in  the  electrolyte  ;  split  cover  glasses  are  used  to 
prevent  loss  by  evaporation. 

The  current  is  started  at  0’25  ampere  and  maintained  during  one 
and  a-half  hours,  after  which  it  is  raised  to  0'5  ampere  for  half  an  hour, 
when  the  last  traces  of  lead  will  be  removed. 

The  beaker  is  lowered  and  removed,  replaced  by  one  containing  clean 
water,  the  current  is  disconnected,  and  the  anode  washed  with  alcohol, 
drawn  through  a  flame  to  free  it  from  alcohol,  and  dried  by  holding  it 
about  a  foot  above  the  flame  and  weighed. 
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The  smaller  the  percentage  of  lead  present,  the  higher  the  amperage 
employed,  and  by  this  method  lead  is  readily  separated  from  copper, 
manganese,  silver,  and  antimony.  When  a  large  amount  of  copper  is 
present,  only  20  c.c  of  nitric  acid  need  be  employed,  whilst  the  presence 
or  absence  of  ammonium  nitrate  does  not  appear  to  effect  the  results. 
The  voltage  of  the  solution  is  2 — 2‘5  volts,  and  the  process  can  be 
hastened  by  simply  dissolving  any  lead  sulphate  present  in  ammonium 
acetate.  F.  M.  G.  M. 

Effect  of  Calcium  on  the  Ammonium  Molybdate  Method  of 
Lead  Assay.  C.  O.  Bannister  and  W.  McNamara  ( Analyst ,  1912, 37, 
242 — 247). — The  authors  agree  with  other  writers  (Guess,  Seamon, 
Low)  that  Alexander’s  molybdate  method  (Abstr.,  1893,  ii,  599)  is 
unsuitable  for  ores  yielding  calcium  sulphate  unless  the  latter  is  by 
some  means  completely  removed ;  if  not,  the  results  of  the  titration 
are  in  excess  of  the  truth. 

Barium  and  strontium  sulphates  do  not  act  in  the  same  manner, 
but  owing  to  occlusion  of  lead  sulphate,  the  results  are  a  little  too  low. 

L  de  K. 

Iodometric  Copper  Titrations.  K.  Sugiura  and  Philip  A. 
Kober  {J.  Amer.  Chem.  Soc.,  1912,  34,  818 — 822). — In  studying  the 
copper  salts  of  certain  amino-acids  (Kober,  Abstr.,  1911,  i,  824),  the 
copper  was  precipitated  as  the  hydroxide  by  means  of  alkali  hydroxide. 
After  the  precipitate  had  been  well  washed,  it  was  dissolved  in 
20 — 25  c.c.  of  10%  acetic  acid.  The  solution  of  copper  acetate  was 
then  titrated  with  potassium  iodide  and  sodium  thiosulphate  in  the 
usual  manner,  using  starch  as  an  indicator.  It  was  found  that  these 
solutions  gave  a  stable  end-point,  whilst  titrations  made  in  presence  of 
nitrates  gave  an  unstable  end-point, 

Kendall  (this  vol.,  ii,  93,  393)  has  described  a  method  for  removing 
the  nitrites  by  means  of  sodium  hypochlorite  and  phenol,  but  it  is  now 
shown  that  the  method  which  has  just  been  outlined  will  accomplish 
the  same  end,  since  all  substances  likely  to  interfere  with  the  titration 
are  removed  by  the  precipitation  with  alkali  hydroxide.  Moreover,  all 
the  difficulties  referred  to  by  Peters  (this  vol.,  ii,  492)  are  obviated 
by  the  present  method,  which  is  both  simple  and  accurate.  E.  G. 

Estimation  of  Mercury  in  Smokeless  Powder.  J.  D. 
Berkhout  ( Zeitsch .  Schiess-  und  Sprengstoffwesen,  1912,  7,  67 — 69. 
Compare  Abstr.,  1910,  ii,  350). — A  sketch  of  the  furnace  with  a 
description  of  the  method  of  estimating  mercury  in  powders  containing 
nitrocellulose  or  nitroglycerol.  About  2  5  grams  of  the  powder  are 
gelatinised  with  about  20  c.c.  of  acetone  in  a  mortar,  mixed  with 
copper  oxide,  and  transferred  to  a  glass  combustion  tube ;  the  front  of 
the  tube  is  drawn  out  into  a  series  of  bulbs  with  constrictions  of  fine 
bore  between  them,  and  this  portion  cooled  with  running  water.  The 
rear  of  the  tube  is  carefully  heated,  the  mercury  distils  forward  into 
the  bulbs  which  are  severed  at  the  necessary  constriction,  and  the 
mercury  subsequently  estimated  as  suggested  by  Raaschou  (Abstr., 
1910,  ii,  350)  or  by  other  known  methods.  F.  M.  G.  M. 
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Separation  of  the  Rare  Earths.  Charles  James  ( J .  Amer.  Chem. 
Soc.f  1912,  34,  757 — 771). — Since  the  author’s  scheme  for  the  separa¬ 
tion  of  the  rare  earths  (Abstr.,  1908,  ii,  498)  was  elaborated,  several 
new  methods  have  been  introduced,  whilst  some  of  the  old  methods 
have  been  modified.  The  scheme  has  therefore  been  revised  and  brought 
up  to  date.  E.  G. 

Quantitative  Estimation  of  Yttrium.  C.  F.  Whittemore  and 
Charles  James  ( J .  Amer.  Chem.  Soc.,  1912,  34,  772 — 774). — 
Experiments  are  described  which  have  been  carried  out  with  a  view 
to  devising  satisfactory  methods  for  estimating  yttrium  in  presence  of 
sodium  and  certain  other  elements. 

It  has  been  found  that  yttrium  can  be  quantitatively  separated 
from  sodium  by  precipitation  with  ammonium  sebacate,  and  from 
potassium  by  a  double  precipitation  with  the  same  reagent.  The 
separation  of  yttrium  from  iron,  aluminium,  lithium,  and  magnesium 
can  be  effected  satisfactorily  by  its  precipitation  as  the  oxalate  by 
means  of  oxalic  acid  in  presence  of  ammonium  chloride.  E.  G. 

The  Bismuthate  Method  for  Manganese.  D.  J.  Demorest 
(J.  Ind.  Eng.  Chem.,  1912,  4,  19). — It  has  been  supposed  that  the 
bismuthate  method  of  estimating  manganese  is  affected  by  the 
presence  of  chromium,  and  the  author  points  out  that  this  only 
occurs  when  excess  of  ferrous  sulphate,  followed  by  potassium 
permanganate,  are  employed  as  titrating  reagents,  but  if  the  per¬ 
manganic  acid  is  directly  titrated  with  sodium  arsenite,  any  chromic 
or  vanadic  acids  which  may  be  present  do  not  interfere  with  the 
results. 

One  gram  of  the  sample  is  dissolved  in  45  c.c.  of  water  and  15  c.c. 
of  nitric  acid  (D  1’42),  and  boiled  until  nitrous  fumes  cease  to  be 
evolved.  After  cooling,  “  bismuthate  ”  is  added  in  small  portions 
until  the  permanganic  acid  (or  manganese  dioxide)  persists  after  a 
few  minutes  boiling.  Potassium  nitrite  is  added  to  dissolve  the 
manganese  dioxide  and  nitrous  fumes  expelled  by  boiling,  more 
bismuthate  (about  05  gram)  is  added  with  shaking,  the  solution 
filtered,  and  the  sodium  arsenite  run  in  from  a  burette  until  the  pink 
tinge  just  disappears.  There  should  not  be  a  brown  coloration  at 
the  end ;  if  there  is,  it  indicates  insufficient  acid.  F.  M.  G.  M. 

Estimation  of  Iron  in  Milk.  F.  E.  Nottbohm  and  W. 
Weisswange  ( Zeitsch .  Nahr.  Genusem.,  1912,  23,  514 — 523). — 
Volumetric  and  gravimetric  methods  are  unsuitable  for  the  estimation 
of  the  small  quantity  of  iron  which  is  present  in  milk,  and  the 
colorimetric  method,  using  thiocyanate,  yields  untrustworthy  results, 
owing  to  the  interfering  action  of  phosphates  and  other  constitutents 
of  the  milk  ash.  If,  however,  the  iron  is  first  of  all  separated  by 
means  of  “ cupferron ”  (compare  Abstr.,  1910,  ii,  76;  1911,  ii,  336), 
it  may  be  estimated  colorimetrically  as  thiocyanate.  The  ash  obtained 
from  100  c.c.  of  milk  is  dissolved  in  hydrochloric  acid,  the  iron  is 
oxidised  by  the  addition  of  nitric  acid,  and  the  solution  is  shaken  for 
fifteen  minutes  with  2  c.c.  of  a  5%  “  cupferron  ”  solution.  The 
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mixture  is  then  shaken  twice  with  chloroform,  the  united  chloroform 
extracts  are  evaporated  to  dryness,  and  the  residue  is  dissolved  in 
hydrochloric  acid.  This  solution  is  oxidised  with  nitric  acid,  and 
the  iron  contained  in  it  is  estimated  colorimetrically.  W.  P.  S. 

Separation  of  Iron  and  Titanium.  Francois  Bourion  ( Compt . 
rend.,  1912,  154,  1229 — 1232). — The  method  is  a  simplification  of 
that  due  to  Friedel  and  Guerin  (Abstr.,  1877,  i,  168),  which  depends 
on  the  treatment  of  a  mixture  of  the  two  oxides  heated  to  a  high 
temperature  with  a  mixture  of  chlorine  and  hydrogen  chloride,  whereby 
the  ferric  oxide  is  converted  into  ferric  chloride,  which  volatilises, 
whilst  titanium  dioxide  remains  unaltered.  In  the  new  process  a 
mixture  of  hydrogen  chloride  and  sulphur  chloride  vapour  is  employed 
as  the  chlorinating  agent.  Details  of  the  method  are  given  in  the 
original.  T.  A.  H. 

Analysis  of  Ferro-nickel  containing  Zinc,  Aluminium,  and 
Manganese.  E.  C.  Carron  (Ann.  Chim.  anal.,  1912,  17,205 — 206). 
— A  rapid  commercial  process,  briefly  as  follows :  Two  grams  of  the 
sample  are  converted  into  sulphates,  dissolved,  and  made  up  to  500  c.c. 
Twenty-five  c.c.  are  then  diluted  to  100  c.c.,  and  sodium  peroxide  is 
added  until  the  liquid  is  strongly  alkaline  and  the  precipitate  almost 
black.  Iron,  manganese,  and  nickel  are  precipitated,  whilst  zinc  and 
aluminium  are  found  in  the  filtrate  and  are  separated  by  means  of 
ammonium  chloride,  which  precipitates  the  aluminium.  The  mixed 
oxides  are  redissolved  in  hot  dilute  sulphuric  acid  (1  :  2),  and  after 
adding  a  few  drops  of  absolute  hydrogen  peroxide,  the  solution  is 
heated  to  boiling  and  precipitated  by  excess  of  ammonia  ;  the  nickel 
remains  in  solution,  and  can  be  recovered  and  weighed  as  oxide  by 
evaporating  to  dryness  and  repeatedly  igniting  the  residue  after 
moistening  with  strong  nitric  acid. 

The  iron  and  manganese  oxides  are  dissolved  in  the  smallest 
quantity  of  hydrochloric  acid  to  which  hydrogen  peroxide  has  been 
added.  The  iron  and  manganese  are  then  determined,  jointly, 
iodometrically,  and  a  separate  estimation  of  the  iron  is  made  with 
standard  permanganate,  using  25  c.c.  of  the  original  solution. 

L.  de  K. 

Separation  of  Nickel  and  Palladium  by  Dimethylglyoxime. 
M.  Wunder  and  Y.  Thuringer  (Ann.  Chim.  anal.,  1912,  17, 
201 — 202). — The  solution  of  the  two  metals  is  slightly  acidified  with 
hydrochloric  acid,  and  an  excess  of  a  1%  solution  of  dimethylglyoxime 
in  2%  hydrochloric  acid  is  added.  The  palladium  is  completely 
precipitated,  and,  after  being  washed  with  boiling  water,  it  is  ignited 
and  weighed  as  metal. 

The  filtrate  containing  the  nickel  is  heated  to  boiling  and  rendered 
slightly  alkaline  with  ammonia.  The  rose-coloured  precipitate  is 
collected  on  a  Gooch  filter,  washed  first  with  boiling  water,  then  with 
alcohol,  and  dried  at  100°  to  constant  weight.  The  weight  multiplied 
by  0*2031  =  metallic  nickel.  L.  de  K. 
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The  Estimation  of  Chromium,  and  its  Separation  from 
Vanadium  in  Steels.  John  It.  Cain  (J.  Ind.  Eng .  Chem.,  1912,  4, 
17 — 19). — In  the  analysis  of  steel,  if  the  solution  containing 
chromium  as  chromate  and  vanadium  as  vanadate  is  titrated  against 
ferrous  solutions,  using  ferricyanide  to  indicate  when  reduction  is 
complete,  there  is  frequently  an  indefinite  end-point,  owiDg  to  the 
simultaneous  reduction  of  some  of  the  ferricyanide  to  ferrocy anide,  which 
then  gives  the  usual  colour  with  the  ferric  salts  present.  The  author 
advocates  the  precipitation  of  the  chromium  by  boiling  the  nearly 
neutralised  (ferrous)  solution  of  the  steel  with  either  barium  or 
cadmium  carbonate,  or  zinc  or  magnesium  oxide,  the  chromium  being 
subsequently  extracted  from  the  precipitate  by  fusion,  and  separated 
from  the  vanadium  by  precipitating  as  lead  chromate  under  the 
following  conditions. 

The  drillings  are  dissolved  in  about  10  c.c.  of  concentrated  hydro¬ 
chloric  acid  per  gram  of  steel  employed ;  when  hydrogen  ceases  to  be 
evolved,  the  solution  is  diluted  to  a  volume  of  100 — 150  c.c.  with 
water,  nearly  neutralised  with  saturated  sodium  carbonate  solution,  a 
slight  excess  of  barium  carbonate  emulsion  added,  and  the  mixture 
boiled  vigorously  during  ten  to  fifteen  minutes  with  further  small 
additions  of  barium  carbonate,  with  the  maximum  exclusion  of  air 
possible. 

The  precipitate  (which  should  not  contain  more  than  about  two 
grams  of  excess  of  barium  carbonate)  is  collected,  washed  with  hot 
water,  and  fused  in  a  platinum  crucible  with  two  grams  of  sodium 
carbonate  and  about  0‘25  gram  of  potassium  nitrate  during  twenty 
minutes. 

The  cooled  fusion  is  digested  with  water,  filtered,  treated  with 
hydrogen  peroxide,  and  boiled  during  five  to  ten  minutes,  transferred 
to  a  separating  funnel,  and  vigorously  shaken  with  a  slight  excess  of 
nitric  acid,  just  neutralised  with  sodium  hydroxide,  and  again  acidified 
with  an  excess  of  1  c.c.  of  nitric  acid  for  each  100  c,c.  of  the  solution. 
Lead  nitrate  (20  c.c.  of  a  20%  solution)  is  then  vigorously  stirred  in, 
the  precipitate  collected,  and  the  lead  chromate  decomposed  with  hot 
hydrochloric  acid,  cooled,  the  volume  made  up  to  150 — 200  c.c.,  and 
the  chromium  titrated  with  A/10-ferrous  sulphate  solution  in  the 
presence  of  potassium  ferricyanide.  F.  M.  G.  M. 

Detection  of  Chromium  Sesquioxide  Insoluble  in  Acids. 
Urosch  Jankowitsch  (Zeit8ch.  anal.  Chem.,  1912,  51,  483). — The  oxide 
is  treated  with  concentrated  nitric  acid  and  a  little  red  lead.  After 
heating  gently  and  waiting  for  a  few  minutes,  the  liquid  will  turn 
yellow,  owing  to  chromate  being  formed.  L.  de  K. 

Assay  of  Chrome-Iron  Ore.  Theodor  St.  Warunis  ( Zeitseh . 
anal.  Chem 1912,  51,  480 — 481). — 0’5 — 0‘4  Gram  of  the  finely 
powdered  ore  is  mixed  intimately  in  a  silver  crucible  with  a  mixture 
of  1  gram  of  sodium  peroxide  and  0'5  gram  of  potassium  nitrate. 
After  covering  with  a  layer  of  4’5  gram  of  this  mixture,  the  whole 
is  heated  very  gradually  until  the  foaming  ceases,  when  the  mass  is 
heated  for  a  quarter  of  an  hour  at  a  bright  red  heat  over  a  bunsen 
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burner.  The  molten  mass  should  be  stirred  frequently  with  a  stout 
silver  wire. 

The  chromium  is  then  fully  attacked  and  completely  soluble  in 
boiling  water.  The  further  treatment  is  the  usual  one.  L.  de  K. 

Potassium  Iodide  and  Mercurous  Nitrate  as  a  Delicate 
Reagent  for  Tungsten  and  Molybdenum.  Erwin  Kafka  ( Zeitsch . 
anal.  Chem.,  1912,51,  482). — To  the  neutral  solution  of  either  com¬ 
pound  is  added  a  drop  of  saturated  solution  of  mercurous  nitrate,  then 
1  c.c.  of  strong  hydrochloric  acid,  and  further  an  excess  of  potassium 
iodide.  When  the  precipitate  of  mercurous  iodide  has  redissolved, 
mercury  will  deposit,  and  the  supernatant  liquid  will  gradually  turn 
blue ;  very  dilute  solutions  of  molybdic  acid  are,  however,  not 
affected. 

To  distinguish  between  tungsten  and  molybdenum,  potassium 
thiocyanate  is  added,  when  in  the  case  of  molybdenum  the  blue  colour 
will  change  to  blood-red.  L.  de  K. 

Sensitive  Reaction  for  Molybdic  Acid.  Petr  G.  Melikoff 
(J.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  608 — 609). — This  reaction  is 
based  on  the  formation  of  the  ammonium  salt  of  permolybdic  acid 
corresponding  with  the  potassium  salt,  K202,Mo04,H202,  described  by 
the  author  and  Pissarjewsky  (Abstr.,  1899,  ii,  31).  The  solution  to 
be  tested  is  evaporated  to  dryness  on  a  water-bath  and  the  cold,  dry 
residue  treated  with  concentrated  ammonia  solution  until  the  reaction 
is  strongly  alkaline,  3 — 4%  hydrogen  peroxide  solution  being  then 
added.  If  molybdic  acid  is  present,  a  cherry-red  or  pale  rose  colora¬ 
tion,  depending  on  the  quantity  of  the  acid,  is  instantly  formed. 
Concentrated  solutions  must  be  employed  and  the  test  carried  out  in 
the  cold.  T.  H.  P. 

Occurrence  of  Tin  in  Canned  Vegetables.  J.  B.  M.  Coebeegh 
(Pharm.  Weekblad,  1912,  49,  429—431,  489— 495).— For  special 
reasons  the  author  confined  his  research  to  canned  spinach.  The 
amount  of  tin  was  estimated  in  the  surrounding  liquid  (which  is 
generally  rejected),  in  the  liquid  obtained  by  pressing  the  mass,  and  in 
the  residual  cake,  which  after  being  weighed  was  dried  and  reduced  to 
powder.  The  estimation  was  carried  out  by  Schryver’s  process 
(destruction  of  organic  matter  by  sulphuric  acid  and  potassium 
sulphate).  Some  of  the  “tins”  were  protected  by  an  inner  coating  of 
varnish,  and  in  every  case  notice  was  taken  of  the  amount  of  air 
present  in  the  “tin.”  The  results  are  communicated  iD  a  table,  and  a 
graphic  representation  is  also  added.  The  total  quantity  of  tin  in  fifty 
specimens  varied  from  19  to  462  mg.  per  kilo. ;  in  varnished  “tins  ”  from 
63  to  126  mg. 

The  following  conclusions  were  arrived  at : 

(1)  Of  a  large  number  of  old,  unprotected  “tins”  of  spinach,  only  a 
few  were  met  with  which  contained  tin  in  solution. 

(2)  The  tin  content  in  samples  of  the  same  origin  can  be  very 
uneven.  Consequently,  the  amount  found  in  a  single  “  tin  ”  cannot  be 
taken  to  represent  the  bulk  in  such  a  case. 
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(3)  Spinach  preserved  in  protected  tins  ”  did  not  show  a  high  tin 
content,  although  that  from  non-protected  “  tins  ”  frequently  showed 
less  still. 

(4)  Contrary  to  Lehmann’s  statements,  no  distinct  relation  was 
found  between  the  presence  of  oxygen,  or  of  nitrates,  and  the  amount 
of  tin  dissolved. 

(5)  It  is  desirable  to  ascertain  in  how  far  the  quality  and  the  surface 
of  the  “  tin  ”  affect  the  solution  of  tin  in  canned  vegetables. 

(6)  It  is  desirable  to  investigate  the  solubility  of  the  combined 

(insoluble)  tin  in  different  liquids.  L.  de  K. 

A  Method  of  Analysing  Some  Commercial  Gold  Alloys, 
Metals  Present :  Gold,  Silver,  Copper,  and  Occasionally  Zinc 
and  Tin.  Jas.  O.  Handy  (J.  Ind.  Eng.  Chem.,  1911,  3,  804). — 
About  0'5  gram  of  the  sample  from  which  particles  of  steel  have  been 
removed  with  a  magnet  is  dissolved  in  a  mixture  of  40  c.c.  concentrated 
hydrochloric  acid  with  10  c.c.  of  nitric  acid,  and  the  silver  separated  as 
chloride. 

The  tin,  copper,  and  gold  are  next  precipitated  as  sulphide  and 
separated  as  follows :  the  precipitate  is  boiled  with  a  mixture  of 
concentrated  hydrochloric  acid  (15  c.c.)  and  water  (35  c.c.),  during  ten 
minutes  the  tin  dissolves,  is  reprecipitated  in  the  partly  neutralised 
solution  (NH4OH),  and  weighed  as  oxide.  The  mixed  gold  and  copper 
sulphides  are  ignited  at  a  low  temperature  in  a  porcelain  crucible, 
whereby  the  copper  is  converted  into  oxide  and  subsequently  dissolved 
out  of  the  porous  gold  by  means  of  concentrated  nitric  acid  (10  c.c.); 
the  nitric  acid  is  removed  by  heating  with  sulphuric  acid,  the  copper 
converted  into  cuprous  iodide,  and  titrated  with  sodium  thiosulphate  ; 
the  gold  residue  is  weighed  as  an  approximate  check,  but  is  separately 
estimated  by  a  fire  assay. 

The  zinc  is  precipitated  with  sodium  carbonate  from  the  sulphide 
filtrate  and  weighed  as  oxide. 

Gold. — 0'5  Gram  of  filings  is  scorified  with  40  grams  of  test  lead, 
1  gram  of  borax  glass,  and  1  gram  of  powdered  silica  ;  if  the  resulting 
button  in  hard,  the  operation  is  repeated  with  the  addition  of  10  more 
grams  of  lead  and  2  of  borax-silica  flux ;  after  cupellation  the  gold 
and  silver  are  weighed  together,  and  the  former  estimated  by 
difference. 

A  similar  alloy  of  silver  and  gold  must  be  prepared,  the  fire-assay 
of  which  indicates  the  correction  for  loss  by  volatilisation  which  it  is 
necessary  to  employ.  F.  M.  G.  M. 

The  Employment  of  the  Formolite  Reaction  in  the  Analysis 
of  Paraffins.  F.  Sommer  ( Petroleum ,  1912,  7,  409 — 410). — It  is 
found  that  the  formation  of  formolite  in  paraffins  offers  a  convenient 
method  of  sampling  them. 

About  20  grams  of  paraffin  are  fused  in  an  equal  weight  of  concen¬ 
trated  sulphuric  acid,  and  slowly  treated  with  formaldehyde ;  the 
mixture  assumes  an  intense  dark  red  colour;  after  warming  for  twenty 
minutes  on  the  water-bath  it  is  left  until  complete  separation  of  the 
ingredients  has  taken  place ;  the  paraffin  cake  is  removed,  and,  after 
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dilution,  the  liquid  is  extracted  with  chloroform,  from  which  the  formo- 
lite  is  recovered,  dried  at  105°,  and  weighed.  From  the  examination 
of  different  samples  of  paraffin  it  was  found  that  the  more  opaque 
samples  yielded  more  formolite  than  the  clear,  the  difference  varying 
from  0‘02  to  1‘55%  of  formolite.  F.  M.  G.  M. 

Paraffins.  F.  Epstein  and  H.  Polonyi  ( Petroleum ,  1912,  7, 
594 — 596.). — The  author  considers  that  the  known  methods  of  estimat¬ 
ing  oil  in  paraffins  are  untrustworthy,  and  advocates  that  the  fused 
substance  be  treated  with  picric  acid  and  the  more  or  less  intensive 
yellow  (or  red)  colour  produced  be  compared  with  that  of  a  pure 
paraffin  free  from  oil  when  similarly  treated.  F.  M.  G.  M. 

Detection  of  Methyl  Alcohol  in  Ethyl  Alcohol.  Eugen 
Aweng  ( Chem .  Zentr.,  1912,  i,  1146;  from  Apoth.  Zeit.,  1912,  27, 
159). — One  hundred  c.c.  of  the  alcohol  to  be  tested  are  distilled,  only 
the  first  5  c.c.  of  distillate  being  collected  ;  this  distillate  is  oxidised 
with  potassium  permanganate,  the  excess  of  the  latter  is  decomposed 
by  the  addition  of  oxalic  acid,  and  the  mixture  is  distilled.  The  first 
portion  of  the  distillate  contains  acetaldehyde,  which  yields  a  red 
coloration  with  Jean’s  reagent  (phenylhydrazine,  sodium  nitro- 
prusside,  and  sodium  hydroxide),  whilst  the  formaldehyde  distils  later 
and  gives  a  blue  coloration  with  the  reagent.  The  portion  of  the 
distillate  yielding  a  blue  coloration  is  collected  separately,  evaporated 
with  an  excess  of  ammonia,  and  the  resulting  hexamethylenetetramine 
tested  with  mercuric  chloride  or  with  potassium  mercury  iodide. 

W.  P.  S. 

Direct  Estimation  of  Extract  in  Wines.  Karl  von  der 
Heide  and  Erw.  Schwenk  ( Zeitsch .  anal.  Chem.,  1912,  51,  429 — 466). 
— The  method  of  direct  determination  of  the  extract  should  be 
abandoned  for  the  following  reasons  :  acetic  acid  and  its  homologues 
are  no  longer  present  in  the  extract ;  lactic  acid  volatilises  to  an 
indefinite  extent ;  tartaric  acid  is  partly  converted  into  the  meta-acid 
(succinic  acid  remains  unaltered) ;  malic  acid  is  partly  converted  into 
anhydromalic  acid ;  non-volatile  acids  are  for  the  greater  part 
converted  into  esters  of  glycerol  ;  the  acid  found  by  titration  is 
consequently  lower  than  that  contained  in  the  wine.  Glycerol  is  but 
slightly  lost  on  evaporation.  Sugar  is  largely  destroyed  ;  consequently 
the  solution  of  the  extract  will  show  a  density  lower  than  that  of  the 
dealcoholised  wine. 

When  determining  the  density  of  the  aqueous  extract  for  the 
purpose  of  ascertaining  the  solid  matter,  this  should  be  found  by 
direct  weighing  and  not  by  a  calculation  from  the  density  of  the 
original  sample  and  that  of  the  distillate.  The  difference  between  the 
two  results  should,  however,  be  only  trifling.  L.  de  K. 

Estimation  of  Phenol  in  Urine.  Marie  Hensel  {Zeitsch. 
physiol.  Chem.,  1912,  78,  373 — 381). — The  urine  is  made  faintly 
alkaline,  concentrated,  made  acid  with  syrupy  phosphoric  acid  as  in 
Mooser’s  process,  and  50  c.c.  distilled  over  ;  50  c.c.  of  water  are  added, 
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and  the  process  repeated  until  Mi l Ion’s  reagent  gives  no  reaction. 
The  distillate  is  extracted  with  purified  ether,  and  the  ethereal  solution 
washed  first  with  4%  sodium  hydrogen  carbonate  solution  and  then 
four  times  with  A-sodium  hydroxide  solution.  This  is  nearly  neutralised 
and  the  phenols  titrated  with  iodine  solution.  The  method  gives 
satisfactory  results,  even  in  urines  containing  much  carbohydrate. 
Equally  accurate  results  are  given  by  Mooser’s  method  (Abstr.,  1910, 
ii,  1039),  which  has  been  adversely  criticised  by  Neuberg  and 
Hildesheimer  (Abstr.,  1910,  ii,  1116).  E.  F.  A. 

New  Bromine  Method  for  the  Estimation  of  Thymol, 
Salicylates,  and  Similar  Compounds.  Atherton  Seidell  (Amer. 
Chem.  J.,  1912,  47,  508 — 526). — In  an  earlier  paper  (Abstr.,  1909, 
ii,  1058)  it  was  shown  that  salicylates  cannot  be  estimated  satisfac¬ 
torily  either  by  the  bromate  methods  of  Koppeschaar  and  Freyer, 
or  by  Messinger  and  Vortmann’s  iodine  method.  A  study  of  the 
estimation  of  thymol  by  these  methods  has  now  been  made,  and 
as  a  result  the  following  modification  of  Koppeschaar’s  method  has 
been  devised. 

A  weighed  amount  of  thymol  (0*1 — 0'5  gram)  is  placed  in  a  300  c.c. 
stoppered  bottle  with  1 — 2  c.c.  of  carbon  tetrachlorido  and  100  c.c.  of 
water.  Bromine  vapour  is  poured  into  the  mixture  until  the  colour, 
after  thoroughly  shaking,  shows  that  bromine  is  present  in  considerable 
excess.  After  half  an  hour,  5  c.c.  of  carbon  disulphide  and  5  c.c.  of 
20%  aqueous  potassium  iodide  solutions  are  successively  added,  and 
the  iodine  liberated  is  titrated  with  0*1  A-thiosulphate.  A  further 
quantity  of  potassium  iodide  is  added,  and  if  no  more  iodine  is  liberated, 
the  amount  of  thiosulphate  used  is  noted.  Five  c.c.  of  2%  potassium 
iodate  solution  are  then  added,  and,  after  shaking  thoroughly,  the 
titration  with  thiosulphate  is  continued  until  the  colour  of  the  iodine 
is  again  discharged.  Further  quantities  of  potassium  iodide  and  iodate 
are  added  to  ensure  that  the  reaction  is  complete.  The  difference 
between  the  two  readings  of  the  burette  corresponds  with  the  amount 
of  hydrobromic  acid  formed  by  the  action  of  bromine  on  the  thymol ; 
1  c.c.  of  (HA-thiosulphate  represents  0*0075056  gram  of  thymol. 

This  method  is  also  applicable  to  salicylates,  and  since,  under  the 
conditions  specified,  bromine  does  not  react  with  benzoates,  it  also 
furnishes  a  means  of  estimating  salicylic  acid  or  salicylates  in  presence 
of  benzoic  acid  or  benzoates. 

Attempts  were  made  to  apply  the  method  to  the  estimation  of 
several  other  organic  compounds,  but,  in  most  cases,  the  results  were 
not  satisfactory.  E.  G. 

The  Bromine  and  Iodometric  Methods  for  the  Estimation  of 
Resorcinol.  C.  M.  Pence  ( J .  Ind.  Eng.  Chem .,  1911,  3,  820 — 822). 
— A  discussion  of  numerous  methods  which  have  been  advocated  for 
the  estimation  of  resorcinol  with  an  account  of  the  authors  experi¬ 
ments,  as  a  result  of  which  he  suggests  the  following  procedure  :  1*4563 
grams  of  commercial  resorcinol  are  dissolved  in  water,  filtered,  and 
diluted  to  500  c.c.  in  a  graduated  flask ;  25  c.c.  are  withdrawn,  placed 
in  a  500  c.c.  glass  stopped  flask,  treated  with  50  c.c.  of  Nf  10-bromine 
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solution  and  50  c.c.  of  water,  followed  by  5  c.c.  of  concentrated  hydro¬ 
chloric  acid,  and  the  mixture  thoroughly  shaken  and  allowed  to 
remain  one  minute.  The  liquid  is  then  diluted  with  about  200  c.c.  of 
water,  treated  with  5  c.c.  of  20%  potassium  iodide  solution,  shaken 
vigorously  and  left  during  about  five  minutes,  and  then  titrated  in  the 
presence  of  starch  as  indicator. 

The  above  concentrations  were  found  to  prevent  the  decomposition 
of  the  tribromoresorcinol  by  potassium  iodide,  which  is  a  frequent 
source  of  error,  and  a  blank  experiment  should  also  be  made  to  ensure 
accurate  results.  F.  M.  G.  M. 

Direct  Estimation  of  Geraniol  in  Essence  of  Citronella. 
Justin  Dupont  and  Louis  Labaune  {Ann.  Ghim.  anal.,  1912,  17, 
210 — 213). — Ten  grams  of  the  sample  are  shaken  for  two  hours  with 
a  solution  prepared  as  follows:  10  grams  of  hydroxylamine  hydro¬ 
chloride  are  dissolved  in  25  c.c.  of  water  and  a  solution  of  12  grams 
of  potassium  carbonate  in  25  c.c.  of  water  is  added.  The  oily  product 
(citronellaloxime)  is  decanted,  and  after  drying  over  anhydrous 
sodium  sulphate  it  is  acetylated  by  boiling  in  a  reflux  apparatus 
with  double  its  volume  of  acetic  anhydride.  After  washing  and 
drying  as  usual,  2  grams  of  the  acetylated  oil  are  submitted  to 
the  ordinary  saponification  test  (boiling  with  20  c.c.  of  alcoholic 
A/2-potassium  hydriodide).  Supposing  12‘6  c.c.  of  A/S-potassium 
hydroxide  ( =  6'3A-solution)  had  been  absorbed,  the  geraniol  content 
would  be  found  from  the  formula  154  x  6*3/2  -  (0  042  x  63)  =  55’92%. 

L.  de  K. 

The  Influence  of  the  Presence  oi  Peptones  on  Sugar 
Estimations  by  Fehling’s  Solution.  Alessandro  Bernadi 
( Biochem .  Zeitsch.,  1912,  41,  160 — 164). — The  author  shows  that  the 
increase  in  the  weight  of  cuprous  oxide  precipitated  by  Fehling’s 
solution  when  sugars  are  estimated  in  the  presence  of  peptones  is 
probably  due  to  the  presence  of  copper  sulphide.  Correct  results  can 
be  obtained,  however,  if  the  cuprous  oxide  is  converted  into  the  thio¬ 
cyanate  and  the  latter  product  weighed,  and  also  if  the  peptone  is 
previously  precipitated  as  phosphotungstate  before  reduction  of  the 
sugars  with  Fehling’s  solution.  S.  B.  S. 

Colorimetric  Estimation  of  Dextrose  in  Blood.  J.  Forschbach 
and  Severin  {Arch.  exp.  Path.  Pharm.,  1912,  68,  341 — 348). — The 
method  of  Autenrieth  and  Tesdorpf  (colorimetric  modification  of  Bang’s 
process)  was  examined,  and  was  found  simple  and  speedy,  and  it  can 
be  used  for  small  amounts  of  blood  with  good  results.  The  question 
of  the  so-called  residual  reduction  (Restreduction)  of  the  blood  is 
discussed.  W.  D.  H. 

Trommer’s  Test  [for  Sugar]  in  Urine.  Ernst  Salkowski 
{Zeitsch.  physiol.  Chem.,  1912,  79,  164 — 170). — Creatinine  holds  a 
considerable  amount  of  cupric  hydroxide  in  solution  if  the  copper 
sulphate  is  added  first  and  then  the  alkali  in  Trommer’s  test,  but  not 
when  the  reagents  are  added  in  the  reverse  order.  In  the  first  case, 
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reduction  occurs  on  heating.  Whether  the  amount  of  creatinine  is 
sufficient  in  urine  to  account  for  the  reduction  so  often  seen  in  the 
absence  of  sugar  appears  doubtful.  There  is  some  danger  in  relying 
on  the  order  in  which  the  reagents  are  added,  however,  to  distinguish 
between  creatinine  and  sugar,  especially  when  the  latter  substance  is 
present  only  in  small  quantities.  Other  points  in  relation  to  this 
test  and  other  tests  for  sugar  in  urine  are  discussed.  W.  D.  H. 

Tabular  Scheme  for  the  Detection  of  Sugars  and  Their 
Derivatives  in  Urine.  Marius  Blanc  (Ann.  Ghim.  anal.,  1912,  17, 
168 — 169). — A  table  is  given  showing  the  characteristic  reactions  by 
means  of  which  dextrose,  lactose,  Isevulose,  pentoses,  inositol,  alcaptones, 
and  glycuronic  acid  may  be  identified  when  occurring  in  urine. 

W.  P.  S. 

Estimation  of  Sugar  in  Beet  by  Warm  Aqueous  Diges¬ 
tion.  Emile  Saillard  (Rev.  gen.  Chim.  pure  appl.,  1912,  15, 
64 — 66). — Aqueous  digestion  when  quantitatively  carried  out  is 
considered  the  most  satisfactory  method  of  estimating  sugar  in  beet. 

Into  a  graduated  flask  of  201  c.c.  capacity,  32‘52  grams  of  well 
chopped  root  are  placed,  7 — 8  c.c.  of  lead  acetate  (28 — 30  Be)  made  up 
to  160 — 170  c.c.  with  water  are  added,  and  the  mixture  heated  during 
fifteen  to  twenty  minutes  at  95°;  the  volume  is  made  up  to  201  c.c., 
and  the  mixture  shaken  during  twenty  minutes ;  on  cooling,  the  volume 
is  again  adjusted,  the  liquid  filtered,  treated  with  2—3  drops  of  acetic 
acid,  and  polarised.  F.  M.  G.  M. 

Estimation  of  Formaldehyde.  Enrico  Rimini  and  Temistocle 
Jona  (Chem.  Zentr.,  1912,  i,  1147 — 1148;  from  Giorn.  Farm.  Chim., 
1912,  61,  49 — 56). — The  authors  have  investigated  methods  which 
depend  on  the  conversion  of  the  formaldehyde  into  formalazine  by 
means  of  hydrazine,  and  find  that  the  following  mode  of  operation 
yields  the  most  trustworthy  results  :  The  volume  of  nitrogen  which  is 
evolved  when  20  c.c.  of  a  1T%  hydrazine  solution  are  treated  with 
mercuric  chloride  is  ascertained.  Twenty  c.c.  of  the  hydrazine  solution 
are  then  mixed  with  5  c.c.  of  the  formaldehyde  solution  under 
examination,  and  the  excess  of  hydrazine  is  estimated  gasometrically. 
The  reactions  proceed  according  to  the  equations :  2CH20  +  N2H4  = 
C2H4N2  +  H20  and  N2H4,H2S04  +  6K0H  +  2HgCl2  =  K2S04  +  4KCl  + 
2Hg  +  N2  +  6H20.  When  the  excess  of  hydrazine  is  estimated  by 
means  of  iodic  acid,  there  is  a  danger  that  the  formalazine  may  also 
be  attacked,  although  trustworthy  results  may  be  obtained  by 
decomposing  the  hydrazine  by  potassium  iodate  in  alkaline  solution, 

W.  P.  S. 

Detection  of  Small  Quantities  of  Chloral  in  the  Presence  of 
Chloroform.  Temistocle  Jona  (Chem.  Zentr.,  1912,  i,  1148;  from 
Giorn .  Farm.  Chim.,  1912,61,  57 — 59). — The  solution  of  the  substance 
is  rendered  slightly  acid  with  sulphuric  acid,  and  a  small  quantity  of 
zinc  is  added.  When  hydrogen  ceases  to  be  evolved,  a  strip  of  filter- 
paper,  which  has  been  immersed  in  sodium  nitroprusside  solution  and 
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a  5%  piperidine  solution,  is  suspended  in  the  neck  of  the  flask 
containing  the  mixture.  On  warming  the  contents  of  the  flask  the 
paper  is  coloured  blue  if  chloral  was  present  in  the  original  substance, 
the  coloration  being  due  to  the  acetaldehyde  produced.  The  test  will 
detect  1  part  of  chloral  in  20,000  parts  of  solution.  W.  P.  S. 

Estimation  of  Malic  Acid.  P.  B.  Dunbar  and  Raymond  F. 
Bacon  (J.  Ind.  Eng.  Ghem .,  1911,  3,  826 — 831). — A  description  of 
experiments  on  the  rapid  estimation  of  malic  acid,  based  on  the 
observation  of  Walden  that  under  certain  conditions  uranium  salts 
produce  a  marked  increase  in  the  specific  rotation  of  Amalie  acid. 

The  author  finds  that  when  a  neutral  solution  of  malic  acid  is 
treated  with  uranyl  acetate,  its  rotation  is  increased  approximately 
28°  V  for  each  per  cent,  of  malic  acid  in  the  solution  ;  eZ-tartaric  acid 
is  the  only  other  common  acid  affected  in  this  manner  by  uranyl 
acetate,  so  that  in  its  absence  malic  acid  can  be  quantitatively 
determined  by  treating  its  solution  with  uranyl  acetate,  polarising, 
and  multiplying  the  difference  between  this  reading  and  that  of  the 
untreated  solution  by  0  036.  The  product  equals  the  percentage  of 
malic  acid  present. 

In  the  presence  of  more  than  10%  of  reducing  sugars  and  less  than 
0  25%  of  malic  acid,  certain  simple  modifications  are  necessary,  due  to 
the  action  of  uranyl  acetate  on  the  rotation  of  the  sugar. 

The  most  favourable  concentrations  of  malic  acid  to  employ  are 
0'2  to  0-25%,  and  the  percentage  error  seldom  exceeds  more  than  5% 
of  the  malic  acid  present.  F.  M.  G.  M. 

The  Detection  of  Benzoic  Acid  in  Coffee  Extract.  Herman  C. 
Lythgoe  and  Clarence  E.  Marsh  ( J .  Ind.  Eng.  Ghem.,  1911,  3,  842). 
— On  testing  samples  of  coffee  extract  for  benzoic  acid  by  extracting 
with  ether  and  testing  the  ethereal  extract  with  ferric  chloride,  an 
acid  was  precipitated  which  differed  from  benzoic  acid  by  giving 
precipitates  with  salts  of  manganese,  nickel,  magnesium,  calcium,  and 
barium,  as  well  as  (like  benzoic  acid)  with  those  of  iron  and  copper ; 
from  these  results  the  following  is  suggested  as  a  method  for 
detecting  benzoic  acid  in  coffee  extract. 

The  acidified  extract  is  treated  several  times  with  ether,  the 
ethereal  extracts  combined,  washed  with  water,  and  extracted  with 
ammonium  hydroxide  ;  the  ammoniacal  liquid  is  evaporated  to  small 
volume  with  the  addition  of  ammonium  hydroxide  to  prevent  its 
becoming  acid,  treated  with  manganese  sulphate,  and  the  precipitate 
collected. 

The  filtrate  is  treated  with  ferric  chloride,  and  yields  a  green 
precipitate  if  benzoic  acid  is  present,  the  mixture  is  evaporated  to 
dryness,  and  the  contained  benzoic  acid  isolated  by  sublimation.  For 
quantitative  results  the  method  of  E.  Clark  ( Science ,  1909,  253)  was 
found  convenient.  F.  M.  G.  M. 

Rapid  Method  for  the  Detection  of  Salicylic  Acid.  L. 
Stoecklin  (Ann.  Falsif,  1912,  5,  220 — 223). — In  the  case  of  liquids, 
such  as  wine,  beer,  cider,  etc.,  10  ce.  of  the  sample  are  treated  in 
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a  test-tube  with  1  c.c.  of  hydrochloric  acid  and  then  shaken  with  5  c.c. 
of  dichloroethylene,  care  being  taken  that  the  shaking  is  not  sufficiently 
violent  to  cause  the  formation  of  an  emulsion.  The  aqueous  portion  is 
then  removed  by  means  of  a  small  siphon,  and  the  dichloroethylene  is 
washed  twice  by  filling  the  tube  with  water  and  inverting  it  a  few 
times.  After  the  wash-water  has  been  removed  with  the  siphon,  a 
drop  of  ferric  chloride  solution  is  added  to  the  dichloroethylene  and 
the  mixture  shaken  thoroughly.  Should  salicylic  acid  be  present, 
the  small  quantity  of  water  remaining  on  the  surface  of  the  solvent  is 
coloured  violet  ;  (>05  mg.  of  salicylic  acid  yields  a  distinct  coloration. 
When  applying  the  test  to  beer,  bread,  etc.,  it  is  preferable  to  extract 
the  salicylic  acid  as  described,  to  evaporate  the  solvent,  and  to  test  the 
residue  as  described  by  Jorissen  (addition  of  10  c.c.  of  water,  5  drops 
of  potassium  nitrite  solution,  3  drops  of  acetic  acid,  and  1  drop  of 
copper  sulphate  solution  ;  a  red  coloration  develops  when  the  mixture 
is  heated  to  boiling  if  salicylic  acid  is  present)  in  order  to  avoid 
confusing  isomaltol  with  salicylic  acid.  W.  P.  S. 

Estimation  of  Z-/?-Hydroxybutyric  Acid  in  Urine  and 
Blood.  Bruno  O.  Pribram  ( Chem .  Zentr.,  1912,  i,  1509;  from 
Zeitach.  exper.  Path.  Ther.,  1912,  10,  279 — 283). — The  method  pro¬ 
posed  depends  on  the  absorption  of  two  atoms  of  bromine  by  the 
crotonic  acid  formed  when  hydroxy  butyric  acid  is  distilled  from  a 
sulphuric  acid  solution.  The  conversion  of  the  hydroxy  butyric  acid 
is  best  attained  by  the  use  of  60%  sulphuric  acid;  an  excess  of 
standardised  bromine  solution  is  added  to  the  distillate,  and  the  excess 
is  then  titrated  with  thiosulphate  solution.  The  presence  of  phenols 
and  sugars  interferes  with  the  estimation,  but  this  may  be  avoided 
by  saturating  the  urine  with  ammonium  sulphate,  adding  sulphuric 
acid,  and  extracting  the  mixture  with  ether,  the  ethereal  extract 
being  employed  for  the  estimation.  Blood  should  be  treated  with  six 
times  its  volume  of  alcohol  in  order  to  remove  proteins  before  the 
estimation  is  carried  out.  W.  P.  S. 

Colorimetric  Estimation  of  Uric  Acid  [in  Urine].  E.  Riegler 
(Zeitsch.  anal.  Chem.,  1912,  51,  466 — 470). — The  process  is  based  on 
the  formation  of  a  blue  colour  when  uric  acid  is  added  to  a  solution  of 
phosphomolybdic  acid  in  presence  of  disodium  hydrogen  phosphate. 
Into  a  tube  holding  10  c.c.  and  divided  to  0'1  c.c.  is  placed  1  c.c.  of  a 
solution  of  uric  acid  containing  0'1  gram  in  100  c.c.  (dissolved  by 
means  of  sodium  hydrogen  carbonate),  in  another  similar  tube  1  c.c.  of 
the  urine  to  be  tested,  and  into  a  third  tube  1  c.c.  of  the  same 
urine  after  the  uric  acid  has  been  removed  by  means  of  ammonium 
chloride. 

To  each  of  the  tubes  is  now  added  2  c.c.  of  a  10%  solution  of 
phosphomolybdic  acid,  and  then  a  5%  solution  of  disodium  hydrogen 
phosphate  up  to  the  top  mark.  After  mixing,  the  liquid  is  heated 
until  small  gas  bubbles  are  noticed,  and  the  tube  is  then  rapidly  cooled 
in  cold  water.  The  colours  are  then  compared  in  a  suitable  colori¬ 
meter.  Allowance  must  be  made  for  the  colour  shown  in  the  tube 
containing  the  urine  deprived  of  uric  acid,  L.  de  K. 
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Estimation  of  Uric  Acid  and  Xantho-uric  Compounds. 
D.  Sauzeat  ( J .  Pharm.  Chim.,  1912,  [vii],  5,  164 — 168,  445 — 449, 
485 — 490). — The  various  methods  that  have  been  proposed  for  the 
estimation  of  uric  acid  in  urine  are  critically  discussed,  and  modifications 
of  a  number  of  them  are  suggested.  T.  A.  H. 

Study  of  the  Guaiacum-guaiacol  Test.  Kurt  Schern  and 
Willi  Schellhase  ( Chem .  Zentr.,  1912,  i,  1401  ;  from  Perl,  tierarztl. 
Woch.,  1912,  28,  221 — 223). — The  addition  of  guaiacol  to  guaiacum 
tincture  intensifies  the  reaction  of  the  latter  with  milk.  Whilst 
guaiacum  tincture  alone  yields  but  a  feeble,  if  any,  coloration  with 
raw  milk,  the  combined  tincture  at  once  gives  a  dark  blue  ring. 
Boiled  milk  does  not  give  a  coloration  even  after  long  contact  with 
the  reagent.  The  presence  of  hydrogen  peroxide  influences  the 
guaiacum  reaction,  but  not  the  guaiacol-guaiacum  test  unless  the 
peroxide  is  present  in  considerable  quantity  (about  1’5%  of  a  3% 
hydrogen  peroxide  solution).  W.  P.  S. 

The  Loss  of  Fat  on  Drying  Meat.  Munemichi  Tamura 
( Biochem .  Zeitsch.,  1912,  41,  78 — 101). — Meat  can  be  dried  over  a 
water-bath  with  comparatively  little  loss  of  fat  when  only  relatively 
small  quantities  (not  over  200 — 300  grams)  are  dried  at  once,  especially 
if  the  drying  is  facilitated  by  the  addition  of  alcohol.  In  these  cases 
the  time  required  for  drying  is  comparatively  short.  If  larger 
quantities  are  dried  at  one  time,  the  time  taken  is  longer,  and  in  this 
case  there  is  appreciable  loss  in  fat.  The  author  shows  that,  as  regards 
fat  content,  the  tissues  are  by  no  means  homogeneous,  and  he  discusses 
the  relative  advantages  in  estimating  the  fat  in  tissues  of  drying 
large  quantities  at  once,  with  the  unavoidable  fat  loss,  and  thus 
obtaining  a  homogeneous  powder,  and  of  estimating  the  fat  in  small 
samples,  where  each  sample  must  show  some  deviation  from  a  mean. 

S.  B.  S. 

Estimation  of  Stearin  and  Olein  in  Fatty  Acids.  Hugo 
Dubovitz  ( Seifensieder-Zeit 1912,  39,  298). — A  satisfactory  technical 
method  of  estimating  the  quantity  of  olein  present  in  fatty  acids  is  to 
remove  it  by  graduated  pressures  at  different  temperatures  which  can 
be  so  arranged  as  to  render  the  method  approximately  quantitative  for 
the  separation  of  fatty  acids.  F.  M.  G.  M. 

The  Kumagawa-Suto  Method  of  Estimating  Fat.  Rinji 
Watanabe  (Biochem.  Zeitsch.,  1912,  41,  71 — 77). — Analyses  of  various 
organs  of  the  rabbit  by  this  method  are  given.  It  is  applicable  to  all ; 
the  blood,  however,  is  not  conveniently  treated  by  this  method,  it 
being  better  in  this  case  to  extract  the  fats  with  alcohol.  The  supra- 
renals  yield  27%  of  the  weight  of  fresh  organs  of  substance  soluble  in 
light  petroleum,  of  which  one-half  is  not  saponifiable.  If  the  fresh 
organ  be  treated  with  strong  alkali,  the  solution  thus  obtained  can  be 
kept  for  a  prolonged  period  before  completion  of  the  analysis. 

S.  B.  S. 
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A  Method  for  Preparing  Lecithin  Emulsions  and  for  their 
Quantitative  Evaluation.  J.  C.  Schippers  ( Biochem .  Zeitsch.,  1912, 
40,  189 — 192). — The  lecithin  is  dissolved  in  the  quantity  required  in 
toluene,  this  solution  is  shaken  with  the  requisite  amount  of  saline 
solution  or  water  for  ten  minutes,  and  the  toluene  is  then  driven  off  with 
steam,  which  is  passed  through  the  mixture  for  one  to  one  and  a-half 
hours,  with  constant  shaking ;  the  emulsion  is  then  centrifuged  and 
filtered  through  cotton  wool.  For  the  quantitative  estimation  of  the 
lecithin  in  the  emulsion,  the  latter  is  oxidised  by  an  equal  volume  of  a 
solution  of  dichromate  and  hydrochloric  acid  for  six  hours  at 
100°  (5  grams  of  potassium  dichromate ;  300  c.c.  of  38%  hydrochloric 
acid  diluted  to  1  litre).  The  amount  of  dichromate  used  can  be 
determined  by  titration  with  N/25 -thiosulphate  solution  in  the 
presence  of  potassium  iodide  and  starch.  One  c.c.  JV/25 -thiosulphate 
solution  =1*12  mg.  lecithin.  S.  B.  S. 

Sources  of  Error  in  the  Estimation  of  the  Polenske  Number 
of  Fats.  W.  Arnold  ( Zeitsch .  Nahr.  Genussm.,  1912,  23,  389 — 391). 
— The  apparatus  used  in  this  estimation  must  comply  in  all  its  measure¬ 
ments  with  those  given  in  Polenske’s  original  paper  ( Zeitsch .  Nahr. 
Genussm.,  1904,  7,  273).  The  distillation  flask  must  have  a  capacity 
of  300  c.c.  ;  if  it  is  larger,  the  results  obtained  are  too  high.  The 
flask  should  be  supported  on  an  asbestos  ring,  the  hole  in  which  is 
6  5  cm.  in  diameter,  but  a  wire-gauze  must  not  be  used.  Exactly  20 
grams  of  glycerol  should  be  employed  in  the  saponification  of  the  fat, 
and  the  volume  of  the  distillate  must  be  110  c.c.  During  the 
distillation,  the  flame  of  the  burner  should  be  as  large  as  possible 
without  rendering  the  edges  of  the  asbestos  ring  incandescent,  and 
powdered  pumice  is  employed  in  place  of  pieces  of  pumice  to  prevent 
the  contents  of  the  flask  from  bumping.  Unless  these  details  of 
procedure  be  adhered  to,  the  method  yields  untrustworthy  results. 
To  ascertain  whether  an  apparatus  is  fitted  up  correctly,  a  blank 
estimation  on  a  sample  of  pure  fresh  lard  should  be  made  ;  the  number 
obtained  in  this  case  should  lie  between  04  and  0’6  and  never  exceed 
0*65.  W.  P.  S. 

A  New  Method  for  the  Estimation  of  Total  Nitrogen  in 
Urine.  Otto  Folin  and  Chester  J.  Farmer  (J.  Biol.  Chem.,  1912, 
11,  493 — 502). — The  principle  of  the  method  is  that  of  Kjeldahl’s 
process ;  it  can  be  shortened  and  so  made  available  for  clinical  work 
by  taking  small  quantities  (1  c.c.  or  less)  of  urine;  then  the  ammonia 
liberated  is  forced  by  an  air  current  into  standard  acid,  and  estimated 
colorimetrically  by  Nessler’s  reagent  and  a  Duboscq  colorimeter. 
The  analyses  given  are  satisfactory.  W.  D.  H. 

Estimation  of  Urea  in  Urine.  Otto  Folin  {J.  Biol.  Chem., 
1912,  11,  507 — 522). — The  principle  of  the  method  is  to  replace 
magnesium  chloride  for  the  decomposition  of  urea  either  by  phosphoric 
acid  or  potassium  acetate  at  a  high  temperature,  and  the  ammonia 
formed  is  finally  estimated  by  titration  or  by  Nessler’s  reagent.  The 
results  are  quite  good  with  small  quantities  of  urine,  and  if  diabetic 
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urine  is  diluted  so  that  1  c.c.  contains  about  0*1  mg.  of  urea  nitrogen, 
any  preliminary  removal  of,  or  allowance  for,  the  sugar  present  is 
unnecessary.  W.  D.  H. 

New  Methods  for  the  Estimation  of  Total  Non-protein 
Nitrogen,  Urea,  and  Ammonia  in  Blood.  Otto  Folin  and  W. 
Denis  ( J .  Biol.  Chem.,  1912,  11,  527 — 536). — The  methods  described 
in  the  preceding  papers  and  this  vol.,  ii,  683  can  with  the  necessary 
modifications  be  applied  to  the  analysis  of  blood.  W.  D.  H. 

The  Correction-factor  in  the  Estimation  of  Urea  in  Urine. 
Thor  Ekecrantz  and  S.  Erikson  ( Zeitsch .  physiol.  Chem.,  1912,  79, 
171 — 176). — In  the  estimation  of  urea  by  Riegler’s  reagent,  the 
correction-factor  should  be  0*198  instead  of  0  2141,  so  that  the 
percentage  of  urea  is  the  volume  of  nitrogen  multiplied  by  the  weight 
of  1  c.c.  of  nitrogen  in  mg.  at  standard  temperature  and  pressure,  and 
multiplied  also  by  the  new  factor.  W.  D.  H. 

Estimation  of  Mono-  and  Di-metallic  Phosphates  in  the 
Presence  of  Organic  Substances  of  an  Acid  Character. 
Estimation  of  Total  Urinary  Acidity.  L.  Lematte  ( Compt .  rend., 
1912,  154,  1445 — 1447). — The  acidity  of  urine  is  due  to  a  group  of 
organic  substances  with  acid  reaction  and  to  the  replaceable  hydrogen 
in  mono-  and  di-metallic  phosphates  present  therein.  Titration,  with 
a  suitable  indicator,  gives  the  amount  of  monometallic  phosphate 
present ;  the  total  phosphate  being  determined  by  titration  with 
uranium  nitrate,  the  difference  is  dimetallic  phosphate.  The  organic 
acidity  is  determined  by  another  titration,  phenolphthalein  being  the 
indicator.  From  these  results,  by  means  of  a  formula,  the  total  acidity 
can  be  calculated.  W.  G. 

Estimation  of  Indican  in  Urine.  O.  Sammet  ( Pharm .  Zentr.-h., 
1912,  53,  585 — 589). — A  modification  of  Folin’s  method  is  described; 
10  c.c.  of  the  urine  are  mixed  with  2  c.c.  of  10%  copper  sulphate 
solution  and  12  c.c.  of  concentrated  hydrochloric  acid,  the  blue  colour 
(indigotin)  produced  is  shaken  out  with  chloroform,  and  the  intensity 
of  the  coloration  compared  with  that  of  10  c.c.  of  freshly-prepared 
Fehling’s  solution.  Folin  denoted  the  coloration  of  10  c.c.  of  the 
latter  reagent  as  100,  and  expressed  amount  of  indican  found  in  a 
sample  of  urine  in  terms  of  this  quantity,  but  the  author  prefers  to 
express  the  result  in  grams  of  indigotin  or  indican.  The  value  100  in 
Folin’s  scale  (10  c.c.  of  Fehling’s  solution)  corresponds  with  0*137 
gram  of  indigotin,  or  0*2228  gram  of  indican  per  litre  of  urine. 

W.  P.  S. 

Analysis  of  Urine.  O.  von  Spindler  (Chem.  Zentr.,  1912,  i, 
1254—1255  ;  from  Schweiz.  Woch.  Chem.  Pharm.,  1912,  50,  97—100). 
— Methods  are  described  for  the  estimation  of  the  ammonia,  acidity, 
total  solids,  ash,  sulphates,  combined  sulphur,  total  sulphur,  nitrogen, 
and  specific  gravity  of  urine.  The  physiological  importance  of  the 
results  is  discussed.  W.  P.  S. 
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Estimation  of  Mustard  Oil  in  Mustard.  Desire  Raquet 
(Ann.  Ghirrt.  anal.,  1912,  17,  174 — 178). — It  is  recommended  that  the 
mustard  be  mixed  with  dilute  alcohol  in  the  usual  process  of  macera¬ 
tion  previous  to  distillation ;  the  use  of  alcohol  prevents  loss  of 
mustard  oil,  due  to  the  action  of  micro-organisms,  should  the  maceration 
be  too  prolonged.  Five  grams  of  the  mustard  are  mixed  with  100  c.c. 
of  water  and  20  c.c.  of  90°4  alcohol  in  a  closed  flask,  maintained  at 
35°  for  one  hour,  and  then  distilled,  the  distillate  being  received  in  a 
flask  containing  10  c.c.  of  ammonia.  The  ammoniacaJ  distillate  is 
heated  with  an  excess  of  A/10-silver  nitrate  solution,  and  the  excess  is 
titrated  in  the  usual  way  with  thiocyanate  solution.  The  quantity  of 
mustard  oil  (allylthiocarbimide)  is  then  calculated  from  the  amount  of 
silver  nitrate  which  has  been  used  in  the  reaction.  W.  P.  S. 

Estimation  of  Ferrocyanides.  Herbert  E.  Williams  (J.  Soc. 
Chem.  Ind.,  1912,  31,  468 — 471). — 0‘5  Gram  of  the  ferrocyanide  is 
dissolved  in  100  c.c.  of  water,  the  solution  transferred  to  a  250 — 300  c.c. 
distilling  flask,  and  then  0‘05 — 0T  gram  of  cuprous  chloride,  dissolved 
in  a  few  drops  of  hydrochloric  acid  or  in  a  saturated  solution  of 
sodium  or  potassium  chloride,  is  added.  After  well  mixing  the  contents 
of  the  flask,  25 — 30  c.c.  of  4A-sulphuric  acid  are  run  in,  and  the 
mixture  distilled  through  a  condenser  into  absorption  flasks  containing 
sodium  or  potassium  hydroxide.  With  gentle  boiling,  the  ferrocyanide 
decomposes  completely  in  about  half  an  hour,  all  the  cyanogen  being 
evolved  as  hydrogen  cyanide,  and  absorbed  in  the  alkali  hydroxide. 
The  cyanide  formed  is  then  determined  in  the  usual  way. 

A  small  quantity  (about  2%)  of  cuprou§  chloride  is  sufficient  to 
determine  the  decomposition  of  a  large  quantity  of  ferrocyanide.  It 
is  probable  that  cuprous  cyanide  is  first  formed,  and  then  decomposed  by 
the  sulphuric  and  hydrochloric  acids  present  with  evolution  of  hydrogen 
cyanide  and  regeneration  of  cuprous  chloride  j  this  cycle  of  reactions 
is  then  repeated  until  decomposition  of  the  ferrocyanide  is  complete. 

The  application  of  the  above  process  to  the  estimation  of  the  ferro¬ 
cyanide  contents  of  cyanogen  mud  or  of  spent  oxides  is  given,  and 
the  results  obtained  discussed  in  detail.  T.  S.  P. 

New  Reaction  for  Tar  Constituents  (Pyridine)  in  Ammonia 
and  Ammonium  Salts.  Alfred  Wohlk  (Ber.  Deut.  Pharm.  Ges., 
1912,  22,  285 — 288). — Very  small  quantities  of  pyridine  may  be 
detected  in  ammonium  salts  by  grinding  about  0*5  gram  of  the  latter 
in  a  mortar  with  1  gram  of  borax  ;  if  pyridine  is  present,  its  character¬ 
istic  odour  is  noticed  immediately.  In  testing  ammonia,  a  portion  of 
the  solution  is  neutralised  with  hydrochloric  acid  and  evaporated  to 
dryness,  the  residue  obtained  being  used  for  the  test.  W.  P.  S. 

Estimation  of  Nicotine  in  Tobacco.  Edward  F.  Harrison  and 
Percy  A.  W.  Self  (Pharm.  J.,  1912,  [iv],  34,  718 — 719). — The 
method  proposed  depends  on  the  separation  of  nicotine  from  ammonia 
by  precipitating  the  former  with  iodine.  The  tobacco  is  rendered 
alkaline  with  calcium  hydroxide  and  steam-distilled  until  the  distillate 
ceases  to  give  a  turbidity  with  iodine ;  the  distillate  is  collected  in  a 
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definite  volume  of  Nj  1-acid,  and  this  solution  is  titrated  at  the  end  of 
the  distillation,  litmus  being  used  as  indicator.  After  the  addition  of 
10  c.c.  of  A/l-acid,  the  solution  is  evaporated  to  a  volume  of  50  c.c., 
ten  times  the  quantity  of  iodine  required  to  combine  with  the  nicotine 
(as  calculated  from  the  total  alkalinity  of  the  distillate)  is  added,  the 
mixture  is  diluted  to  100  c.c.,  and  filtered.  Seventy-five  c.c.  of  the 
filtrate  are  now  treated  with  an  excess  of  thiosulphate,  and  the 
ammonia  is  estimated  by  distillation  in  the  usual  way.  Allowance 
being  made  for  the  quantity  of  ammonia  found,  the  remaining 
alkalinity  of  the  distillate  is  calculated  as  nicotine.  Results  of 
experiments  are  given,  showing  that  nicotine  may  be  precipitated 
completely  by  means  of  iodine.  W.  P.  S. 

Analysis  of  Tannins.  Louis  E.  Levi  and  August  C.  Orthmann 
(i Collegium ,  1912,  33 — 40). — An  attempt  to  estimate  tannin  by  means 
of  chromium  salts  based  on  the  employment  of  chromium  chromate, 
Cr2(Cr04)s,  and  basic  sulphochromate,  Cr2S04,Cr04(0H)2,  as  mordants 
for  textiles.  It  was  thought  possible  that  these  complex  chromium 
compounds  would  (in  the  presence  of  tannin)  break  up  into  insoluble 
basic  chromium  compounds,  and  be  quantitatively  precipitated 
according  to  the  amount  of  tannin  present. 

Numerous  experiments  are  described  with  different  chromium  salts  ; 
in  some  cases  the  tannin  and  gallic  acids  were  precipitated  alone,  in 
others  in  combination  with  chromium,  and  the  results  are  considered 
sufficiently  promising  to  warrant  a  further  continuation  of  the  work. 

F.  M.  G.  M. 

The  Chlorophyll  Group.  XV.  Methods  for  Estimation  of 
the  Components  of  Chlorophyll  (alio-  and  neo-Chlorophyll). 
C.  A.  Jacobson  and  Leon  Marchlewski  (Biochem.  Zeitsch.,  1912,  40, 
296 — 306). — It  has  already  been  shown  that  alio-  and  neo-chlorophylls 
both  exist  in  the  chlorophyll  of  different  plants.  Two  methods  have 
been  devised  by  the  authors  for  estimating  the  relative  quantities  of 
these  two  components.  The  first  depends  on  the  difference  of  the 
spectrum.  The  band  A  436’5 — 442’8  is  due  to  the  a/fo-component, 
whereas  the  band  A  3918 — 399’7  is  due  to  the  neo-component.  The 
second  method  depends  on  the  difference  in  the  extinction  coefficients 
of  the  two  components.  The  authors  give  plates  showing  the  spectra 
of  chlorophylls  containing  varying  amounts  of  the  components,  and 
also  a  table  of  extinction  coefficients  for  the  same  mixtures.  They 
have  analysed  the  chlorophyll  of  several  plants,  and  the  results  show 
variations  in  the  amounts  of  these  constituents.  The  presence  of 
other  pigments  do  not  influence  the  results.  In  order  to  obtain  the 
spectra  for  varying  mixtures  it  was  necessary  to  prepare  the  pure 
neo-chlorophyll,  for  which  purpose  two  methods  are  given.  The  one 
depends  on  the  difference  of  behaviour  of  neo-chlorophyll  to  other 
substances  when  the  ethereal  solution  is  treated  with  varying 
strengths  of  hydrochloric  acid,  the  neochlorophyll  being  but  slightly 
basic  and  remaining  in  ethereal  solution  when  the  latter  is  treated 
with  hydrochloric  acid  of  relatively  high  concentration ;  the  other 
method  is  a  modification  of  Sorby’s  method  of  treating  chlorophyll,  and 
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depends  on  extraction  of  the  carbon  disulphide  solution  with  graded 
strengths  of  alcohol.  S.  B.  S. 

Analysis  of  Indigos  Containing  Starch.  G.  H.  Frank  and 
Arthur  G.  Perkin  {J.  Soc.  Ghem.  Ind.,  1912,  31,  372 — 373). — The 
authors  confirm  Thomson’s  statement  (compare  Abstr.,  1911,  ii,  346) 
that  indigotin  cannot  be  estimated  accurately  in  samples  of  indigo 
containing  starch  by  means  of  Rawson’s  method.  They  find,  however, 
that  the  starch  may  be  removed  completely  by  boiling  for  thirty 
minutes  with  4%  hydrochloric  acid,  and  recommend  that,  after  the 
starch  has  been  eliminated  in  this  way,  the.  indigotin  should  be 
estimated  in  the  residue  by  Bloxam’s  tetrasulphonate  method.  Pure 
indigotin  is  not  attacked  when  boiled  with  dilute  hydrochloric  acid. 
Care  should  be  taken  in  carrying  out  the  tetrasulphonate  method  not 
to  boil  the  mixture  of  precipitant  (potassium  acetate)  and  tetra- 
sulphonic  acid  solution  ;  a  clear  solution  is  attained  at  a  temperature 
of  90°,  which  is  all  that  is  required,  W.  P.  S. 

Estimation  of  Small  Quantities  of  Bilirubin.  E.  Herzfeld 
(Zeitsch.  physiol.  Chem.,  1912,  78,  163.  Compare  this  vol.,  ii,  612). — The 
bilirubin  previously  used  was  obtained  from  human  gallstones.  From 
ox  gallstones,  H.  Fischer  obtained  20%  of  bilirubin  (Abstr.,  1911, 
i,  803).  E.  F.  A. 

Estimation  of  Gliadin  or  Alcohol- soluble  Protein  in  Wheat 
Flour.  Ralph  Hoagland  (J.  Ind.  Eng.  Chem .,  1911,  3,  838 — 842). 
— A  discussion  of  the  results  of  Osborne  (“  Proteins  of  the  Wheat 
Kernel,”  Carnegie  Inst.,  1907)  and  other  workers  on  the  separation 
of  wheat  proteins  by  their  solubility  (or  the  reverse)  in  alcohol  of 
varying  concentrations.  The  author  confirms  the  work  of  Teller,  and 
considers  that  (1)  shaking  the  sample  vigorously  with  alcohol  during  sixty 
to  ninety  minutes  extracts  an  equal  amount  of  alcohol-soluble  protein  to 
that  obtained  by  the  usually  more  prolonged  treatment  of  eighteen  to 
twenty-four  hours ;  (2)  whilst  boiling  alcohol  extracts  slightly  more 
protein  than  cold  alcohol,  there  does  not  appear  to  be  any  advantage 
in  its  employment,  and  (3)  alcohol  varying  in  strength  from  45  to  55% 
by  weight  extracts  more  protein  than  alcohol  of  any  other  strength, 
and  it  is  recommended  that  alcohol  of  50%  by  weight  be  employed  for 
the  determination  of  gliadin  in  wheat  flour,  and  that  the  use  of  70% 
alcohol,  whether  by  weight  or  by  volume,  be  discontinued. 

F.  M.  G.  M. 

Assay  of  Digestive  Ferments.  Howard  T.  Graber  (J.  Ind. 
Eng.  Chem.,  1911,  3,  919 — 921). — A  description  of  numerous  experi¬ 
ments  on  pepsin,  pancreatin,  rennet,  papain,  and  bromelin.  It  is 
shown  that  (1)  the  composition  of  the  white  of  egg  has  an  important 
bearing  on  the  apparent  strength  of  pepsin,  the  albumin  appearing 
more  difficult  to  digest  the  first  twenty-four  hours  after  the  egg  is 
laid ;  a  change  then  gradually  takes  place,  until  after  about  five  to 
seven  days  it  has  reached  its  maximum  solvent  condition,  after  which 
period  its  digestibility  again  gradually  diminishes  •  (2)  in  the  assay  of 


ANALYTICAL  CHEMISTRY. 


ii.  707 


pancreatin  by  starch  hydrolysis,  as  well  as  in  all  diastatic  ferments, 
the  kind  of  starch  employed  is  of  great  importance,  and  in  stating  the 
strength  of  each,  it  should  be  in  terms  of  the  particular  starch 
employed  ;  (3)  papain  appears  to  be  equally  active  as  regards  any 
kind  of  raw  beef  when  acting  in  acid  media,  but  if  the  character  of  the 
beef  is  changed  as  by  cooking,  papain  loses  its  solvent  action  on  the 
protein ;  (4)  rennet  is  influenced  in  its  coagulating  power  by  (a) 
the  condition  of  the  milk,  its  chemical  composition  such  as  the 
presence  and  quantities  of  inorganic  salts,  particularly  those  of 
calcium  ;  (6)  by  the  manner  of  mixing  the  rennet  with  the  milk  ; 
(c)  the  kind  of  cow  from  which  the  milk  is  taken,  and  ( d )  the 
temperature  at  which  the  milk  was  kept  before  and  during  the  test. 

F.  M.  G.  M. 

A  New  and  Accurate  Method  for  Determining  the  Tryptic 
Value  of  Pancreatin.  Clarence  F.  Ramsay  (J.  Ind.  Eng.  Chem ., 
1911,  3,  822 — 823). — No  satisfactory  method  has  yet  been  devised  for 
estimating  how  much  protein  a  given  sample  of  pancreatin  will  digest, 
and  the  following  is  now  suggested  as  giving  results  accurate  to  within 
2  or  3%. 

The  material  required  is :  0‘5  gram  of  pancreatin  made  up  to  50  c.c. 
with  distilled  water  ;  900  c.c.  of  milk  containing  18  gram  of  hydrogen 
sodium  carbonate;  two  grams  of  rennin  (1  : 30,000;  time,  ten  minutes 
equivalent),  and  1  c.c.  of  6%  acetic  acid  added  to  50  c.c.  of  water. 

The  warmed  milk  is  placed  in  a  series  of  cylindrical  tubes  (50  c.c.  in 
each)  and  maintained  at  a  temperature  of  40°.  Five  tubes  are  treated 
with  the  following  amounts  of  the  pancreatin  solution  :  8’33  c.c. 
(1:600),  7-69  c.c.  (1:650),  7-14  c.c.  (1:700),  6*66  c.c.  (1:750), 
6‘25  c.c.  (1  :800),  in  each  case  the  exact  time  of  addition  is  noted, 
the  contents  well  mixed,  and  after  fifteen  minutes’  digestion  5  c.c.  of 
the  milk  is  removed  and  treated  with  3  c.c.  of  the  rennin  solution. 
No  precipitate  indicates  that  the  casein  has  all  been  peptonised,  and 
that  the  pancreatin  is  stronger  than  is  required  to  peptonise  the  milk ; 
by  this  means  two  tubes  are  found  in  the  series  between  which  the 
strength  of  the  pancreatin  lies.  A  further  series  of  experiments  are 
then  carried  out  with  quantities  of  pancreatin  between  the  amounts 
contained  in  the  two  limiting  tubes  until  the  exact  quantity  of 
pancreatin  required  to  peptonise  that  quantity  of  milk  is  discovered. 

Pancreatin  deteriorates  very  rapidly  in  neutral  solution,  therefore 
the  solution  must  be  prepared  and  added  immediately  to  the  milk. 
Acid  precipitates  peptonised  milk,  therefore  the  quantity  of  acetic 
acid  in  the  rennin  must  be  exactly  neutralised  by  the  hydrogen  sodium 
carbonate  added  to  the  milk.  F.  M.  G.  M. 

A  New  Micro-chemical  Reaction  of  Semen.  Peset 
Aleixandre  ( Zeitsch .  anal.  Chem.,  1912,  51,  473 — 475). — The  author 
has  tried  the  gold  bromide  reaction  recommended  by  De  Dominicis 
(“Risveglio  Medico,”  May  15th,  1910).  A  trace  of  semen  is  heated 
on  a  slide  with  a  drop  of  saturated  solution  of  gold  bromide  to  boiling, 
and  then  examined  under  the  microscope  with  enlargement  of 
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300 — 400.  There  are  formed  oblong,  pointed,  and  quadrangular 
crystals,  here  and  there  also  rectangular  or  cross-shaped,  hemitropic 
crystals  of  garnet  colour  and  20 — 25  c.c.  size.  They  are  soluble 
in  alkalis  and  alcohol,  insoluble  in  acids  and  fairly  permanent. 

According  to  the  author  the  reaction  is  successful  if  the  solution  of 
the  semen  contains  1 0%  of  the  latter.  The  rectangular  form  of  the 
crystals  is  but  seldom  found.  Instead  of  gold  bromide,  saturated 
solutions  of  gold  chloride  and  potassium  bromide  (kept  separately) 
may  be  used.  Quadratic  crystals  are  almost  exclusively  obtained  ; 
crystals  of  potassium  auribromide  also  separate,  but  on  account  of 
their  size  and  different  form  they  cannot  be  confounded  with  the 
semen  compound. 

Quadratic  crystals  are  obtained  from  the  part  of  the  semen  soluble 
in  alcohol,  whilst  the  insoluble  portion  often  yields  the  pointed 
variety.  The  quadratic  crystals  may  also  be  due  to  choline. 

L.  de  K. 

A  Rapid  Gravimetric  Method  of  Standardising  Vaccines. 
James  W.  Wilson  and  Charles  Dickson  ( J. .  Hygiene ,  1912,  12, 
49 — 59). — Bacterial  emulsions  are  rapidly  evaporated  to  dryness  in 
tared  flasks  or  on  tared  platinum  foil,  and  the  strength  of  the  emulsion 
determined  by  the  increase  in  weight  of  the  flasks  or  foil.  The  method 
is  more  rapid,  less  fatiguing,  and  more  trustworthy  than  counting 
methods.  W.  D.  H. 

Organic  Arsenic  Products  Recently  Introduced  into 
Therapeutics.  Giuseppe  Bbessanin  (Gazzetla,  1912,  42,  i,  438 — 440). 
— The  following  method  given  in  the  Italian  Pharmacopoeia  for  the 
estimation  of  sodium  cacodylate  is  based  on  the  ,  alkalinity  of  this 
compound  to  methyl- orange  :  1*6  gram  of  the  product  is  dissolved  in 
water  and  the  solution  made  up  to  100  c.c. ;  10  c.c.  of  this,  to  which  a 
drop  of  phenolphthalein  has  been  added,  should  be  coloured  by  0-5  c.c. 
of  W/100-sodium  hydroxide  solution.  If  3 — 4  drops  of  methyl-orange 
are  added  to  the  decolorised  solution,  at  least  7  c.c.  of  N/\ 0-hydro- 
chloric  acid  should  be  required  to  produce  a  red  coloration,  a  content 
of  at  least  70%  of  sodium  cacodylate  being  indicated. 

With  pure  products  this  method  gives  good  results,  the  cacodylic 
acid  set  free  by  the  hydrochloric  acid  being  neutral  to  methyl-orange ; 
but  any  admixture,  such  as  sodium  hydrogen  carbonate,  behaving 
towards  these  indicators  in  the  same  way  as  sodium  cacodylate  will 
naturally  be  estimated  as  the  latter.  In  order  to  detect  such  admixture, 
the  solution  neutral  to  methyl-orange  is  heated  to  expel  carbon 
dioxide,  cooled,  and  titrated  with  iV/10- potassium  hydroxide  in  presence 
of  phenolphthalein ;  with  a  pure  product,  the  amount  of  alkali  thus 
used  corresponds  with  that  of  the  hydrochloric  acid  required  in  the 
original  titration. 

Different  samples  of  atoxyl  contain  widely  varying  proportions  of 
water,  and  the  author  suggests  that  this  substance  should  be 
administered  in  the  anhydrous  condition.  T.  H.  P. 
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The  Absorption  and  Refraction  Methods.  Arthur  Hantzbch 
( Ber .,  1912,  45,  1742 — 1746). — Polemical  (compare  Auwers,  this  vol., 
ii,  505;  Hantzsch,  this  vol.,  ii,  313).  E.  E.  A. 

Molecular  Refraction  and  Dispersion  as  Aids  to  the 
Organic  Chemist,  Fritz  Eisenlohr  ( Jahrb .  Radioaktiv.  Elektronik., 
1912,  9,  315 — 354), — A  summary  of  recent  work  on  the  influence  of 
constitution  on  the  refractive  and  dispersive  power  of  organic 
compounds.  H.  M.  D. 

The  History  of  Spectrochemistry.  Raffaelle  Nasini  ( Atti 
R.  Accad.  Lincei,  1912,  [v],  21,  i,  685 — 689). — The  author  claims 
priority  over  Briihl  in  respect  to  the  discovery  of  the  constitutive 
character  of  dispersion  and  of  the  influence  of  conjugation  on  optical 
properties.  C.  H.  D. 

Intensity  Measurements  in  the  Spectra  of  Streaming 
Gases  with  Direct  Current  Discharge  and  High  Current 
Densities.  Julius  Schwedes  ( Zeitsch .  wiss.  Photochem.,  1912,  11, 
169 — 204). — Measurements  of  the  intensity  of  emission  have  been 
made  in  the  spectra  of  hydrogen,  oxygen,  and  carbon  monoxide  under 
conditions  which  permit  satisfactory  photometric  records  to  be  obtained. 
For  this  it  has  been  found  necessary  to  pass  the  gas  continuously 
through  the  discharge  tube,  and  to  employ  the  constant  current  yielded 
by  a  high  potential  accumulator  battery.  The  measurements  are  also 
facilitated  by  the  use  of  quartz  discharge  tubes  and  of  specially 
designed  Wehnelt  cathodes,  the  construction  and  preparation  of  which 
is  described. 

The  photometric  data  show  that  the  intensity  of  the  lines  in  the 
first  subsidiary  series  of  hydrogen  increases  more  rapidly  than  the 
strength  of  the  current.  On  the  other  hand,  the  intensity  of  the  lines 
of  the  second  hydrogen  spectrum  increases  less  rapidly  than  the 
current.  In  the  case  of  oxygen,  both  the  first  and  second  subsidiary 
series  behave  like  the  first  subsidiary  hydrogen  series.  At  low 
pressure,  this  is  not  accompanied  by  any  displacement  of  the  energy 
maximum,  although  this  is  displaced  towards  the  red  end  at  higher 
pressures  when  the  current  strength  is  increased. 

The  bands  of  carbon  monoxide  show  a  linear  increase  in  intensity 
with  increase  in  the  current,  and  this  holds,  not  only  for  the  edges,  but 
also  for  other  parts  of  the  bands.  H.  M.  D. 

Nature  of  the  Luminosity  of  Phosphorus.  Mieczyslaw  Cent- 
nerszwer  and  A.  Petrikaln  ( Zeitsch .  physikal.  Chern.,  1912,  80, 
235 — 240). — The  luminous  glow  of  phosphorus  in  an  organic  solvent 
gives  a  continuous  spectrum  in  the  visible  region.  By  means  of  a 
special  arrangement  it  was  found  possible  to  obtain  the  spectrum  in  the 
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invisible  region  ;  in  the  ultraviolet  it  oshows  fourteen  sharp  lines  and  a 
band  in  the  neighbourhood  of  3252  Angstrom  units.  The  approximate 
wave-lengths  of  the  lines  are  given.  No  lines  or  bands  were  observed 
in  the  ultraviolet  absorption  spectrum. 

It  is  known  that  phosphorus  affects  a  photographic  plate  through 
black  paper.  The  authors  find,  however,  that  when  the  apparatus  is 
so  arranged  that  the  products  of  oxidation  are  removed  as  fast  as  they 
are  formed,  the  plate  is  not  affected,  so  that  the  effect  in  question  is 
due  to  a  volatile  product  of  the  oxidation  of  phosphorus,  perhaps 
hydrogen  peroxide.  G.  S. 

Vacuum  Tube  Spectra  of  the  Vapours  of  Some  Metals 
and  Metallic  Chlorides.  I.  Cadmium,  Zinc,  Thallium, 
Mercury,  Tin,  Bismuth,  Copper,  Arsenic,  Antimony,  and 
Aluminium.  James  H.  Pollok  (Set.  Proc.  Roy.  Dubl.  Soc.,  1912, 
13,  202 — 218). — A  comparison  has  been  made  of  the  vacuum  tube 
spectra  of  the  metals  and  their  chlorides  with  the  corresponding  spark 
spectra.  For  this  purpose,  photographic  records  have  been  obtained 
with  the  aid  of  quartz  vacuum  tubes,  and  wave-length  measurements 
are  recorded  for  each  of  the  metals  investigated. 

From  the  observations  it  appears  that  the  lines  shown  by  the 
vacuum  tube  spectra  of  metallic  vapours  consist  of  some  or  all  of  the 
lines  exhibited  by  the  spark  spectrum.  Those  lines  which  are 
continuous  in  the  spark  spectrum  are  invariably  the  strong  lines 
of  the  vacuum  tube  spectrum,  whereas  discontinuous,  lines  are 
frequently  not  found  in  the  vacuum  tube  spectrum,  especially  if  a 
condenser  is  not  placed  in  the  circuit. 

When  a  condenser  is  introduced  into  the  vacuum  tube  circuit, 
certain  lines  are  enhanced,  this  being  very  frequently  the  case  with 
the  more  prominent  discontinuous  lines  of  the  spark  spectrum. 

The  same  lines  are  obtained  with  the  chloride  as  with  the  vapour 
of  the  metal,  although  in  certain  circumstances  the  lines  of 
chlorine  are  obtained  in  addition.  As  a  rule,  the  chlorine  lines  are 
not  exhibited  unless  a  condenser  is  introduced,  and  even  then  the 
lines  are  rather  faint  in  the  case  of  certain  chlorides.  When  a  line  is 
enhanced  by  the  insertion  of  a  condenser,  it  is  found  that  the  same 
change  occurs  both  with  the  vapour  of  the  metal  and  that  of  the 
chloride.  Lines  which  appear  in  the  arc  spectrum,  but  not  in  the 
spark  spectrum,  are  not  seen  in  the  vacuum  tube  spectra,  either  with 
or  without  a  condenser. 

When  a  large  amount  of  chloride  vapour  is  present  in  the  tube  and 
no  condepser  is  used,  bands  are  developed  which  appear  to  be  quite 
independent  of  the  lines  of  the  spark  spectra  of  the  elements, 
and  probably  owe  their  origin  to  the  molecules  of  the  compounds 
under  observation.  H.  M.  D. 

Vacuum  Tube  Spectra  of  Some  Metals  and  Metallic 
Chlorides.  II.  Lead,  Iron,  Manganese,  Nickel,  Cobalt, 
Chromium,  Barium,  Calcium,  Strontium,  Magnesium, 
Potassium,  Sodium,  and  Lithium.  James  H.  Pollok  (Sci.  Proc. 
Roy.  Dubl.  Soc.,  1912,  13,  253 — 268). — The  general  conclusions 
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arrived  at  from  the  previous  observations  (compare  preceding  abstract) 
were  confirmed  by  the  results  obtained  in  the  investigation  of  this 
further  series  of  metals.  Except  in  the  case  of  manganese  and 
magnesium,  bands  are  not  so  readily  formed  by  the  chlorides  of 
this  series  as  by  those  of  the  first  series. 

As  a  general  rule,  the  strongest  lines  in  the  spark  spectrum  are  also 
the  strongest  in  the  vacuum  tube  spectrum.  In  general,  the  ultimate 
lines  in  the  vacuum  tube  spectrum  appear  to  be  identical  with  the 
ultimate  lines  of  the  spark  spectrum,  but  this  is  not  always  the  case. 
For  instance,  manganese  gives  a  characteristic  group  in  the  vacuum 
tube  spectrum  which  is  extremely  persistent,  namely,  the  lines  of 
wave-length  A  =  2801  -3,  2798-5,  and  2795-3,  whereas  the  wave-lengths 
of  the  ultimate  lines  in  the  spark  spectrum  of  manganese  are 
A  =2605-8,  2594  0,  and  2576-2.  H.  M.  D. 

The  Ultimate  Lines  of  the  Vacuum  Tube  Spectra  of 
Manganese,  Lead,  Copper,  and  Lithium.  Genevieve  V. 
Morrow  ( Sci .  Proc.  Roy.  Dubl.  Soc.,  1912,  13,  269 — 287). — Photo¬ 
graphs  have  been  obtained  of  the  spectra  given  by  discharge  tubes 
containing  very  small  quantities  of  the  vapours  of  the  chlorides  of  the 
various  metals.  The  wave-lengths  of  the  ultimate  lines  of  manganese 
are  A  =  2801'3,  2798-5,  and  2795"3,  those  of  copper  A  =  3274-land 
3247-6,  and  those  of  lithium  A  =  6708 "2  and  4602-4.  In  the  case  of 
lead,  a  tube  containing  0-1  mg.  of  the  metal  as  chloride  was  found  to 
give  a  broad  band  extending  from  A  4068-2  to  4058*0.  With  a  smaller 
quantity  of  the  vapour,  this  band  disappeared,  but  the  line  A  =4068-2 
remained,  and  is  apparently  one  of  the  ultimate  lines.  H.  M.  D, 

Series  in  the  Spectra  of  Tin  and  Antimony.  T.  van  Lohuizen 
{Proc.  K.  Akad.  Wetensch.  Amsterdam,  1912,  15,  31 — 45). — A  new 
formula  is  suggested  for  the  representation  of  the  connexion  between 
the  wave-lengths  of  the  lines  in  spectral  series.  The  formula  is  such 
that  if  the  parameters  1,  2,  3  .  .  .  are  used  as  abscissae  and  the 
reciprocal  values  of  the  wave-lengths  as  ordinates,  every  series  is 
represented  by  one  and  the  same  curve  when  the  axes  are  suitably 
transferred.  This  curve  is  of  the  third  degree,  y—  —  Njx1,  in  which 
y  =  108A_1,  x=  1,  2,  3,  etc.,  and  N  is  the  universal  constant  occurring  in 
the  formulae  of  .Rydberg,  Ritz,  and  Hicks. 

It  is  shown  that  the  series  lines  of  tin  and  antimony  can  be  satis¬ 
factorily  represented  by  means  of  this  formula,  and  in  this  connexion 
the  behaviour  of  the  lines  belonging  to  different  series  in  a  magnetic 
field  is  examined.  The  conclusion  is  drawn  that  lines  belonging  to 
different  series  aie  not  necessarily  resolved  in  a  different  manner  by 
an  applied  magnetic  field.  H.  M.  D. 

Absorption  Spectra  of  Aqueous  Solutions  of  Salts  of 
Neodymium  and  Praseodymium  as  Measured  by  means  of  the 
Radio-micrometer.  Harry  C.  Jones  and  J.  Sam  Guy  {Physikal. 
Zeitsch.,  1912,  13,  649 — 658). — A  sensitive  form  of  radio-micrometer 
is  described  in  the  form  of  a  delicate  moving  coil  galvanometer,  the 
coil  of  which  consists  of  a  single  loop  of  thin  copper  wire  with  a 
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blackened  thermocouple  at  one  end.  The  elements  forming  the  couple 
consist  of  alloys,  one  of  which  contains  90%  tin  and  10%  bismuth,  and 
the  other  97%  tin  and  3%  antimony.  When  the  coil,  which  with  the 
couple  and  the  attached  mirror  together  weigh  only  20  mg.,  is 
suspended  between  the  poles  of  a  strong  magnet,  a  very  sensitive 
radiometer  is  obtained,  which  has  been  employed  in  the  investigation  of 
the  absorption  spectra  of  aqueous  solutions  of  neodymium  salts  between 
A=5000  and  A.  =  10,000.  From  the  radiometer  readings,  transmission 
curves  have  been  plotted  for  the  chloride,  bromide,  nitrate,  sulphate, 
and  acetate.  According  to  these  curves,  the  solutions  in  question 
exhibit  sharply  defined  absorption  maxima,  and  three  of  these  at 
A  =  7300,  7860,  and  8605  have  not  been  previously  indicated  in 
the  experiments  according  to  the  photographic  method. 

With  regard  to  the  influence  of  concentration  on  the  absorption,  it 
is  found  that  the  bands  are  somewhat  broader  in  the  more  concentrated 
solutions,  but  that  the  intensity  of  the  bands  increases  with  the 
dilution.  This  in  interpreted  in  terms  of  the  author’s  resonance 
theory.  H.  M.  D. 


Absorption  Spectra  of  Isomeric  Complex  Salts.  I.  Arnaldo 
Piutti  (Per.,  1912,  45,  1830 — 1834.  Compare  Ley  and  Winkler,  this 
vol.,  i,  243). — The  stereoisomeric  croceo-  and  flavo-tetramminedinitro- 
cobalt  chlorides  give  different  absorption  curves,  whereas  there  is  (no 
difference  between  the  curves  for  xantho-nitropentamminecobalt 
chloride  and  isoxantho-pentamminenitritocobalt  chloride. 

The  absorption  curves  for  potassium  ferro-  and  ferri-cyanides  are 
very  different  from  each  other,  but  are  the  same  for  the  a-  and 
yS-isomerides  of  each  salt.  This  agrees  with  the  views  of  Bellucci 
(Abstr.,  1911,  i,  430)  as  to  the  constitution  of  these  salts,  but  is 
not  in  accordance  with  the  structural  formulae  put  forward  by  Briggs 
(Trans.,  1908,93,  1564;  1911,99,  1019).  The  isomeric  ferricyanides 
also  give  the  same  absorption  curve  in  a  solution  containing 
oxyhsemoglobin.  T.  S.  P. 

Alkaloids  and  Ultraviolet  Light.  Gustave  Michaud  (Arch. 
Sci.  Phys.  nat .,  1912,  33,  498 — 499). — Photographs  taken  with  a 
quartz  objective  rendered  opaque  to  visible  light  by  covering  both  faces 
with  silver,  show  that  certain  colourless  objects  do  not  reflect  the  ultra¬ 
violet  light,  for  which  the  silver  is  transparent.  These  include  zinc 
oxide,  bismuth  nitrate,  and  cerium  carbonate,  whilst  zinc  carbonate 
appears  grey.  Black  and  dark-coloured  inorganic  substances  behave 
practically  alike  to  the  visible  and  ultraviolet  rays. 

Alkaloids  show  great  variation  when  photographed  in  this  manner  : 
papaverine,  narceine,  thebaine,  narcotine  quinine,  cinchonine,  cinchonid- 
ine,  quinidine,  brucine,  and  berberine  appear  black  on  the  positive, 
whereas  with  the  exception  of  berberine  they  all  appear  colourless  by 
ordinary  light.  On  the  other  hand,  morphine,  hyoscyamine,  theobromine, 
caffeine,  and  strychnine  appear  colourless  under  all  conditions  of 
illumination.  E.  F.  A. 
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Applications  of  the  Electron  Conception  of  Positive  and 
Negative  Valencies.  IV.  Fluorescence :  Anthracene  and 
Phenanthrene.  Harry  S.  Fry  ( Zeitsch .  physikal.  Chem.,  1912,  80, 
29 — 49). — The  theory  described  in  previous  papers  (compare  Abstr., 

1911,  i,  431)  is  applied  to  explain  the  fluorescence  phenomena  in  the 

case  of  anthracene  and  phenanthrene,  on  the  basis  of  the  absorption 
and  fluorescence  spectra  of  the  vapours  of  these  substances  as  measured 
by  Elston  (. Astrophysical  Journal ,  1907,  25,  155).  Electrodynamic 
formulas  for  anthracene  and  phenanthrene  are  suggested,  and  the 
connexion  between  these  and  the  absorption  and  fluorescence  bands 
discussed  in  detail.  G.  S. 

New  Example  of  the  Coupling  of  Short-  and  Long-waved 
Fluorescence  Bands.  M.  Gelbke  (. Physikal .  Zeitsch.,  1912,  13, 
584 — 585). — The  absorption  and  fluorescence  spectra  of  ethyl-alcoholic 
solutions  of  acetone,  diacetyl  and  ethyl  oxalosuccinonitrile  have  been 
investigated.  All  three  substances  show  an  intense  absorption  band 
in  the  ultraviolet,  and  also  a  band  of  smaller  intensity  in  the  regiou 
of  longer  wave-lengths.  If  the  ketones  are  excited  by  light  rays  cor¬ 
responding  with  the  short-wave  absorption  band,  they  emit  fluorescent 
light  of  the  wave-length  of  each  of  the  absorption  bands.  If  the 
exciting  light  consists,  however,  of  rays  corresponding  with  the  long- 
waved  absorption  band,  there  is  no  fluorescence  effect.  The  observations 
are  considered  to  be  in  agreement  with  Stark’s  theory.  H.  M.  D. 

Spectral  Investigation  of  the  Phosphorescence  and  the 
Distribution  of  the  Excitation  for  Certain  Phosphorescent 
Alkaline-earth  Metal  Sulphides.  Albert  Bachem  (Ann.  Physik, 

1912,  [iv],  38,  697 — 720). — The  phosphorescence  spectra  of  various 
active  alkaline-earth  metal  sulphides  have  been  examined,  and  the 
characteristic  bands  of  the  momentary  and  prolonged  phosphorescent 
emission  are  described  in  detail.  In  order  to  obtain  a  uniform 
spectral  distribution  in  the  exciting  light,  use  was  made  of  the  iron 
arc,  and  to  ascertain  the  influence  of  temperature,  observations  of  the 
phosphorescent  emission  were  made  at  temperatures  ranging  from 
-  180°  to  200°. 

The  examination  of  the  distribution  of  the  excitation  or  the 
relationship  between  the  wave-length  of  the  exciting  light  and  the 
intensity  of  the  phosphorescent  light  has  shown  that  there  are  in 
general  several  excitation  maxima.  These  maxima  are  not  inde¬ 
pendent  of  the  temperature,  but  their  positions  alter  to  some  extent 
with  the  temperature  of  the  phosphorescing  substance.  In  the  case 
of  calcium  and  strontium  sulphides  containing  bismuth  as  the  active 
metallic  “  impurity,”  the  maxima  are  displaced  towards  the  long-waved 
region  as  the  temperature  rises. 

A  comparison  of  the  wave-lengths  which  correspond  with  maximum 
and  minimum  absorption  and  excitation  shows  that  these  are  not 
identical.  The  wave-lengths  of  the  absorption  maxima  are  smaller 
than  those  of  the  excitation  maxima,  whilst  the  reverse  holds  for 
the  wave-lengths  of  the  absorption  and  excitation  minima. 

H.  M.  D. 
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Phosphorescence  of  Selenium  Compounds.  W.  E.  Pauli 
{Ann.  Physik ,  1912,  [iv],  38,  870 — 880). — It  has  been  found  that 
phosphorescent  preparations  of  alkaline-earth  metal  selenides  can  be 
obtained  by  methods  similar  to  those  employed  by  Lenard  and  Klatt 
{ibid.,  1904,  15,  225,  425,  and  634)  for  the  preparation  of  the  active 
sulphides.  The  phosphorescent  selenides  actually  obtained  are  repre¬ 
sented  by  the  formulae :  Ca(Bi)Se,  Sr(Cu)Se,  Sr(Bi)Se,  Sr(Pb)Se, 
Ba(Pb)Se,  and  Ba(Cu)Se,  where  the  bracketed  symbol  refers  to  the 
metallic  “  impurity  ”  present. 

The  sensitiveness  of  the  selenides,  in  so  far  as  their  phosphorescent 
properties  are  concerned,  to  small  variations  in  the  conditions  of 
formation,  for  instance,  in  the  temperature  to  which  they  are  heated, 
the  period  of  heating,  the  admission  or  exclusion  of  air,  and  the 
rate  of  cooling,  is  much  more  pronounced  than  that  of  the  active 
sulphides. 

For  the  same  metallic  “impurity,”  the  number  of  bands  in  the  spectra 
of  the  selenides  is  smaller  than  in  the  spectra  of  the  corresponding 
sulphides. 

The  upper  temperature  limit,  above  which  the  active  substances 
do  not  show  any  after-luminosity,  is  also  much  lower  for  the  selenides 
than  for  the  sulphides. 

Certain  heavy  metals  which  act  as  the  photo-electrically  sensitive 
constituents  in  the  case  of  the  alkaline-earth  metal  sulphides  appear 
to  be  incapable  of  exciting  phosphorescence  if  present  in  the  selenides. 

H.  M.  D. 

The  Existence  of  Four  Inactive  Tartaric  Acids;  the  Law 
of  Mass  Action  with  Reference  to  the  Work  of  Darzens  and 
Chatelier.  Albert  Colson  {Compt.  rend.,  1912,  154,  1801 — 1803). 
— A  theoretical  paper  in  which  the  author  again  draws  attention  to 
the  views  already  set  out  by  him  on  the  stereochemistry  of  the  tartaric 
acids  (compare  Abstr.,  1892,  669,  758  ;  1893,  i,  553;  ii,  105). 

W.  G. 

Mercury  Lamp  for  Quantitative  Photochemical  Investiga¬ 
tions  in  the  Ultraviolet.  Fritz  Weigert  ( Zeitsch .  physikal. 
Chem.,  1912,  80,  67 — 77). — The  lamp  differs  from  others  recently 
described  in  not  being  directly  connected  with  the  reaction  vessel.  It 
is  composed  essentially  of  an  inverted  U-tube  of  quartz,  the  discharge 
passing  between  two  mercury  surfaces  in  the  usual  way.  The  U-tube 
is  surrounded  by  a  cylindrical  quartz  tube,  which  extends  some  distance 
above  the  top  of  the  former  tube,  and  is  cooled  by  water  circulation 
round  the  upper  part.  The  top  of  the  cylindrical  tube  is  closed  by  a 
quartz  plate,  so  that  the  light  is  thrown  from  below  upwards,  and  has 
not  to  pass  through  water,  which  would  absorb  a  large  proportion  of 
the  ultraviolet  rays.  The  reaction  vessel  is  provided  at  its  base  with 
a  quartz  plate,  through  which  the  light  reaches  the  reaction  mixture. 
When  only  qualitative  results  are  required,  the  gas  can  be  passed 
directly  into  the  cylindrical  tube  surrounding  the  glowing  tube,  in 
which  circumstances  the  light  is  completely  absorbed. 

The  arrangement  is  figured  and  described  in  full  detail  in  the  orginal 
paper.  G.  S. 
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Chemical  Action  of  Light.  VII.  Decomposition  of  Ozone 
in  Ultraviolet  Light.  Fritz  Weigert  ( Zeitsch .  physikal.  Chem., 
1912,  80,  78 — 106.  Compare  previous  abstract). — By  means  of  the 
mercury  vapour  lamp  described  in  the  previous  paper,  the  rate  of 
decomposition  of  ozone  in  ultraviolet  light  has  been  investigated. 
The  results  with  freshly  prepared  mixtures  of  oxygen  and  ozone  are 
reproducible  with  an  accuracy  of  about  30%.  The  observed  rate  of 
decomposition  is  the  sum  of  the  spontaneous  decomposition  which  also 
takes  place  in  the  dark,  and  the  reaction  under  the  influence  of  light. 
The  “  order  ”  of  the  dark  reaction  exceeds  2,  and  in  some  cases  is  as 
high  as  4,  but  as  it  is  quite  subsidiary  to  the  light  reaction  it  has 
not  been  further  investigated. 

The  order  of  the  light  reaction  in  the  course  of  an  experiment 
is  approximately  unimolecular.  When,  however,  the  gas  is  sub¬ 
jected  to  alternate  illumination  and  periods  of  darkness — a  method 
which  eliminates  certain  sources  of  error  —  the  order  of  the 
reaction  lies  between  1  and  2.  When  a  thick  layer  of  gas  is 
used,  and  the  absorption  is  therefore  complete,  the  reaction  is  very 
nearly  unimolecular ;  when  the  layer  is  only  0'5  cm.  thick,  the  order 
rises  to  1'4.  This  change  is  the  only  photochemical  action  hitherto 
investigated  which  gives  an  order  exceeding  one. 

The  velocity  coefficient  diminishes  with  diminishing  thickness  of  the 
layer  of  gas  subjected  to  the  action  of  ultraviolet  light,  and  with  a 
layer  of  0‘5  cm.  thickness  is  about  50%  of  the  value  with  the  thickest 
layer  used — 43  cms. 

The  results  are  most  easily  accounted  for  on  the  hypothesis  that  under 
the  influence  of  light  a  heterogeneous  catalyst  is  formed,  which  accele¬ 
rates  the  decomposition  of  ozone.  The  reaction  velocity  is  determined 
by  the  concentration  of  this  catalyst  and  by  the  rate  at  which  the 
ozone  reaches  it  by  diffusion.  This  theory  also  accounts  for  some 
of  the  results  obtained  by  von  Bahr  (compare  Abstr.,  1910,  ii,  949) 
for  the  same  reaction. 

The  reaction  velocity  increases  with  the  intensity  of  the  light,  and 
the  temperature-coefficient  of  the  reaction  is  small.  No  induction 
period  was  observed.  G.  S. 

Wave-length  of  the  Active  Radiations  in  the  Photo¬ 
chemical  Synthesis  of  Ternary  Compounds.  Daniel  Berthelot 
and  Henry  Gaudechon  ( Compt .  rend.,  1912,  154,  1803 — 1805). — A 
concentrated  aqueous  solution  of  formaldehyde  is  decomposed  by  the 
light  from  a  quartz-mercury  lamp,  even  when  the  rays  of  wave-length 
less  than  0‘19/z  are  cut  off.  The  products  of  decomposition  consist  of 
a  mixture  in  almost  equal  volumes  of  carbon  monoxide  and  hydrogen, 
together  with  some  (10%)  methane  and  carbon  dioxide.  Sunlight  also 
slowly  brings  about  the  same  decomposition. 

Formaldehyde  cannot  be  synthesised  from  a  mixture  of  carbon 
monoxide  and  hydrogen  by  the  action  of  sunlight,  even  in  the  presence 
of  catalysts,  such  as  spongy  platinum,  although  it  is  formed  to  some 
extent  when  the  mixture  is  exposed  to  the  ultraviolet  rays  from  a 
quartz-mercury  lamp  (compare  Abstr.,  1910,  i,  543  ;  ii,  814). 

In  the  photochemical  reaction  C0-fH2^CH20,  the  equilibrium 
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point  is  more  markedly  on  the  side  of  the  decomposition  products  than 
it  is  in  the  case  of  the  reactions  2H2CC^2H2  +  02  and  2C02Z^2C0  +  02. 

T.  S.  P. 

Fatigue  Effects  and  Initial  Velocities  in  the  Photo-electric 
Action  in  a  Vacuum.  Karl  Herrmann  (Ber.  Deut.  physikal.  Ges ., 
1912,  14,  557 — 572). — An  apparatus  has  been  designed  which  permits 
the  investigation  of  the  photo-electric  effect  on  metallic  surfaces  which 
have  been  freshly  prepared  by  means  of  a  hard  steel  scrubber  which 
can  be  made  to  operate  on  the  metal  under  examination  in  the  highly 
exhausted  apparatus.  Experiments  were  made  with  aluminium, 
magnesium,  platinum,  silver,  lead,  and  tin,  and  in  all  cases  the  newly 
formed  metal  surfaces  were  found  to  exhibit  fatigue  effects  when 
subjected  to  the  action  of  ultraviolet  rays.  In  general,  the  rate  of 
decay  of  the  emission  of  electrons  increases  with  the  electro-positive 
character  of  the  metal.  The  changes  in  activity  are  such,  however, 
that  the  relative  positions  occupied  by  a  given  pair  of  metals  may  vary 
with  the  period  of  exposure  to  the  action  of  the  exciting  rays.  This  is 
the  case  with  aluminium  and  magnesium  and  with  lead  and  silver. 

In  the  case  of  platinum,  anomalous  results  were  obtained,  in  that 
the  activity  diminishes  at  first  to  a  small  extent  and  then  increases 
slowly,  the  values  obtained  for  the  activity  after  two  hundred  minutes’ 
exposure  being  appreciably  greater  than  the  initial  value.  This 
anomalous  behaviour  is  attributed  to  the  action  of  the  traces  of  gas 
which  are  still  present  in  the  exhausted  apparatus. 

When  the  magnitude  of  the  photo-electric  effect  in  the  case  of  a 
metal  surface  prepared  by  scrubbing  in  a  vacuum  is  compared  with  that 
exhibited  by  the  same  surface  prepared  in  the  same  way  at  atmospheric 
pressure,  the  latter  is  found  to  be  appreciably  smaller. 

With  surfaces  mechanically  produced  in  the  above  manner  there  is 
no  evidence  of  the  existence  of  the  high  initial  velocity  effect  which 
has  been  found  in  the  case  of  metal  surfaces  cleaned  by  the  action  of  a 
high  potential  discharge.  H.  M.  D. 

The  Photo-electric  Effect  in  Antimony  Cadmium  Alloys. 
Karl  Herrmann  (Ber.  Deut.  physikal.  Ges.y  1912,  14,  573 — 575.  Com¬ 
pare  previous  abstract). — The  fact  that  the  thermal  and  electrical 
conductivity  of  antimony  cadmium  alloys  vary  to  an  enormous  extent 
with  the  composition  has  led  the  author  to  examine  these  alloys  in 
respect  of  their  photo-electric  behaviour.  The  results  show  that  the 
photo-electric  activity  changes  in  an  approximately  linear  manner  with 
the  composition  of  the  alloy,  and  differs  therefore  entirely  from  the 
thermal  and  electric  conducting  power.  This  result  indicates  that  the 
electrons  set  free  from  the  metal  by  the  ultraviolet  rays  are  not  the 
same  as  the  “  free  ”  electrons  which  are  responsible  for  the  thermal 
and  electrical  conductivity.  H.  M.  D. 

The  Definition  of  the  Vienna  Radium  Standard  Prepara¬ 
tions.  Stefan  Meyer  and  Viktor  F.  Hess  ( Monatsh .,  1912,  33, 
583 — 611). — The  heat  development,  the  y-radiabiou,  the  a-radiation, 
and  the  emanation  from  the  Vienna  standard  radium  preparations 
have  been  exactly  measured  and  defined.  The  heat  development  was 
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measured  by  means  of  two  similar  copper  cylindrical  calorimeters, 
gilded  and  polished  externally,  in  one  of  which  was  placed  the  radium 
standard,  and  in  the  other  a  resistance  coil,  through  which  a  carefully 
measured  electric  current  was  maintained.  The  two  calorimeters  were 
contained  in  a  large  outer  vessel,  in  a  room  electrically  heated  to 
constant  temperature,  and  the  heating  current  was  adjusted  until  a 
thermocouple  recorded  no  difference  of  temperature  between  the  two 
calorimeters  after  equilibrium  of  temperature  had  been  obtained. 
Several  preparations  agreed  in  showing  that  the  heat  development  per 
gram  of  radium  chloride  was  100*66,  and  per  gram  of  radium,  132*26 
calories  per  hour,  the  maximum  departure  from  the  mean  value  of  any 
experiment  being  03%.  It  is  estimated  that  the  whole  of  the  a-  and 
/8-,  and  18%  of  the  y-radiation  were  absorbed  and  produced  heat  within 
the  calorimeter.  The  energy  of  the  a-radiation,  calculated  from  data 
as  to  the  number  and  the  velocities  of  the  a-partieles  expelled,  is  127*7 
(calories  per  hour  per  gram  of  radium).  Estimating  for  the  energy  of 
the  /8-rays  and  of  the  recoiling  atoms,  and  for  18%  of  the  y-rays 
brings  up  the  figure  to  133*46,  or  for  the  whole  of  the  y-radiation,  138. 
These  figures  refer  to  radium  in  equilibrium  with  its  products  as  far 
as  radium-C',  but  free  from  later  products,  and  indicate  that  no  appre¬ 
ciable  part  of  the  energy  of  disintegration  escapes  transformation  into 
heat.  The  polonium  (radium- jP)  in  equilibrium  with  1  gram  of  radium 
would  produce  a  further  25*86  calories  per  hour,  the  amount  present 
after  one  year’s  accumulation  being  estimated  to  produce  about 
1  calorie  per  hour. 

The  ionisation  produced  by  the  y-rays  in  cylindrical  and  spherical 
ionisation  vessels  of  exactly  defined  construction  and  dimensions  was 
determined,  and  a  revision  of  the  total  radium  extracted  (3*68  grams) 
showed  that  the  loss  in  the  manufacturing  processes  to  have  been 
about  13%.  The  saturation  current  produced  by  the  a-rays  from  flat 
films  containing  known  minute  quantities  of  radium,  free  from  its 
products,  measured  1*22  x  106  E.S.U.,  or  twice  this  counting  the 
a-rays  absorbed  in  the  supporting  plate,  which  is  somewhat  less  than 
that  calculated  (1*28  under  the  conditions  of  measurement),  owing 
probably  to  absorption  in  the  film.  The  saturation  current  due  to  one 
curie  of  emanation  is  estimated  from  different  data  to  be  2*67,  2*7,  and 
2*75  (  x  106  E.S.  U.).  The  total  thorium  extracted  from  10,000  kilo¬ 
grams  of  mineral  was  about  330  grams,  and  the  mesothorium  corre¬ 
sponding  to  this,  which  is  necessarily  present  in  the  radium,  is  too 
small  to  exert  any  influence  on  the  results.  If  it  is  supposed  that  a 
maximum  quantity  of  500  grams  was  present,  and  that  all  this  thorium 
was  in  reality  ionium,  the  period  of  the  latter  is  between  200,000 
and  250,000  years. 

A  quartz  tube  in  which  1  gram  of  radium  chloride  had  been  kept 
for  two  years  had  become  full  of  cracks  and  quite  rough  on  its  inner 
surface.  Glass  tubes,  with  sealed-through  platinum  wires,  are 
recommended  for  the  preservation  of  radium  preparations.  F.  S. 

The  Coefficient  of  Absorption  by  Air  of  the  /3-Rays  from 
Radium-(7.  Arthur  S.  Eve  {Trans.  Roy.  Soc.  Canada,  1911,  5,  iii, 
59 — 67). — Very  lightly  built  electroscopes  made  of  a  frame-work  of 
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thin  steel  wires,  covered  with  paper  or  aluminium  foil,  were  suspended 
in  the  centre  of  a  room  away  from  all  surrounding  bodies,  and  the 
ionisation  produced  in  them,  when  test-tubes  containing  radium 
preparations  were  suspended  at  various  distances  from  the  electro¬ 
scopes,  was  determined.  The  absorption  of  the  complex  /8-rays  of 
radium-(7  by  air  was  found  to  be  approximately  exponential,  the 
ionisation  being  multiplied  by  the  square  of  the  distance  to  correct  for 
the  effect  of  increasing  distance  alone.  The  absorption  coefficient  /u, 
was  found  to  be  0-0033  (cm.)-1  at  short  ranges  of  0  6  to  T6  metres, 
and  0'0045  at  longer  ranges  of  2  to  5  metres.  For  the  y-rays  the 
absorption  coefficient  for  air  was  estimated  to  be  between  0 ’000021 
and  0’000031.  The  reciprocals  of  these  coefficients  are  2’5  and  250 
metres  respectively,  and  represent  the  average  length  of  path  of  a  /8- 
or  y-ray,  considered  as  an  entity,  in  air  before  it  is  absorbed.  Some 
experiments  with  the  radium  active  deposit  gave  a  value  for  /u,  of  about 
0’012,  which  is  three  or  four  times  as  great  as  that  for  the  /8-rays 
escaping  from  glass  test-tubes.  This  coefficient  did  not  decrease  after 
the  active  deposit  had  been  removed  from  the  emanation,  whilst  the 
proportion  of  radium-(7  relative  to  radium-5  was  increasing,  and 
it  appears  that  radium -C  may,  like  radium-5,  emit  slow  /8-rays  in 
considerable  proportion.  F.  S. 

Secondary  Radiation  in  Gases  for  High  Speed  Primary 
Rays.  Simon  Bloch  (Ann.  Physik,  1912,  [iv],  38,  559 — 587. 
Compare  Kossel,  this  vot.,  ii,  315). — Quantitative  measurements  have 
been  made  of  the  secondary  radiation  generated  in  different  gases 
when  subjected  to  the  action  of  the  high  speed  /8-rays  of  uranium- X. 
A  method  has  been  devised  by  means  of  which  the  measured  con¬ 
ductivity  can  be  corrected  for  the  reflected  and  secondary  radiation  due 
to  the  action  of  the  walls  of  the  experimental  vessel.  It  has  also  been 
found  that  a  paraffin  condenser  can  be  conveniently  employed  for 
the  quantitative  measurement  of  the  exciting  beam  of  high  speed 
rays. 

From  the  data  it  appears  that  a  single  /8-ray  emitted  by  uranium-X 
gives  rise  to  54  secondary  rays  per  cm.  in  air  at  atmospheric  pressure. 
For  the  other  gases  examined  the  values  are :  carbon  dioxide  86, 
coal-gas  34,  and  hydrogen  7.  The  value  for  carbon  dioxide,  when 
compared  with  air,  is  in  agreement  with  that  required  by  the  mass 
relationships,  but  the  value  for  hydrogen  deviates  appreciably  from 
the  theoretical  number. 

When  these  results  for  high  speed  primary  rays  are  combined  with 
those  of  Kossel  ( loc .  cit.)  for  low  speed  rays,  a  curve  is  obtained  which 
shows  the  dependence  of  the  secondary  radiation  on  the  velocity  of  the 
primary  rays.  H.  M.  D. 

Absorption  of  y-Rays  by  Gases  and  Light  Substances. 
G.  Chadwick  (Le  Radium,  1912,  9,  200 — 202). — By  means  of  a 
compensation  method  of  measurement,  in  which  the  y-ray  ionisation  in 
a  fixed  chamber  is  made  exactly  equal  to  the  a-ray  ionisation  of 
a  uranium  oxide  compensating  ionisation  chamber,  by  varying  the 
distance  of  the  source  of  y-rays  from  the  first-named  chamber  and  cal- 
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culating  the  intensity  of  the  y-rays  from  the  law  of  inverse  squares, 
the  absorption  coefficients  of  air,  hydrogen,  and  carbon  dioxide  have 
been  directly  determined.  For  air,  a  layer  of  liquid  air  was  used  as 
the  absorbent,  and  the  density  was  calculated  from  its  composition  as 
determined  by  analysis  and  the  tables  of  Behn  and  Kiebitz.  For  the 
other  gases,  and  also  for  air,  a  long  cylinder  of  iron  containing  the  gas 
compressed  to  60  or  90  atmospheres  was  employed  as  the  absorption 
vessel.  The  value  for  [x/D  (u,  =  the  absorption  coefficient  and  D-=  the 
density)  for  air  was  0*048  for  y-rays  that  had  traversed  3  mm.  of  lead, 
and  0*046  when  1  cm.  of  lead  was  used.  For  carbon  dioxide  the  values 
for  3  mm.  and  1  cm.  of  lead  were  respectively  0*051  and  0*047,  and  for 
hydrogen  for  3  mm.  of  lead,  0*047.  For  air  at  0C  and  760  mm.  the 
value  of  ft  is  0’0000624.  Eve’s  results  on  the  number  of  ions  produced 
by  y-rays  (Abstr.,  1911,  ii,  956)  are  reduced  about  30%  by  the  use  of 
this  coefficient.  Values  are  given  for  fxjD  for  wood,  aluminium,  iron, 
lead,  water,  and  various  aqueous  solutions,  and  it  is  found  that  this 
value  is  a  minimum  for  substances  of  intermediate  density,  the  more 
pronounced  as  the  y-rays  employed  are  less  penetrating,  as  found  by 
Russell  and  Soddy.  The  values  of  ft jD  vary  from  0  0401  to  0*599. 

F.  S. 

The  Number  of  8-Particles  Expelled  Concurrently  with  each 
a- Particle  Emitted  by  Polonium.  W.  T.  Kennedy  {Trans.  Roy. 
Soc.  Canada,  1911,  5,  iii,  29 — 35). — The  number  of  a-particles 
expelled  per  second  from  a  certain  plate  coated  with  polonium  was 
estimated  from  the  magnitude  of  the  saturation  current  and  the  data 
of  Geiger  on  the  number  of  ions  produced  by  one  a-particle  of  polonium, 
allowing  for  the  decay  of  the  activity  of  the  polonium  during  the 
experiments.  The  number  of  8-rays  emitted  from  the  polonium  was 
evaluated  by  measuring  the  rate  at  which  it  charged  up  positively 
when  insulated  in  a  silvered  vessel  as  completely  as  possible  exhausted 
of  air.  Making  allowance  for  the  positive  charge  carried  from  the 
polonium  by  the  a-particles,  it  was  deduced  that  for  each  a-particle 
expelled  about  125  8-particles  left  the  polonium.  A  considerable 
portion  of  this  must  be  due  to  the  bombardment  of  the  polonium 
coated  plate  by  a-particles,  so  that  before  the  number  of  8-particles 
emitted  per  a-particle  can  be  deduced,  it  is  necessary  to  know  how 
many  8-particles  are  expelled  from  the  plate  when  struck  by  one 
a-particle.  This  number  is  being  determined.  F.  S. 

Pulverisation  by  Cathode  Rays.  Volkmar  KohlschOtter 
{Jahrb.  Radinaktiv.  Elektronik.,  1912,  9,  355 — 418). — This  is  a  report 
in  which  a  full  account  is  given  of  the  phenomena  of  pulverisation 
under  the  influence  of  cathode  rays  and  of  the  theoretical  interpretation 
of  the  observations.  The  author  has  collected  and  classified  the 
literature  on  the  subject.  H.  M.  D. 

Rontgen  Radiation  from  Substances  of  Low  Atomic 
Weight.  Charles  A.  Sadler  and  Paul  Mesham  {Phil.  Mag.,  1912, 
[vi],  24,  138 — 149). — Experiments  have  been  made  to  determine  the 
nature  of  the  radiation  emitted  by  carbon  when  excited  by  homogeneous 
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rays.  The  absorption  data  indicate  that  the  radiation  excited  in 
carbon  in  these  circumstances  is  heterogeneous  and  less  penetrating 
than  the  primary  exciting  beam.  As  the  penetrating  power  of  the 
exciting  radiation  increases,  the  intensity  of  the  scattered  radiation  is 
found  to  increase,  and  at  the  same  time  the  change  in  quality  becomes 
more  pronounced.  H.  M.  D. 

Emission  of  Series  Lines  by  Solid  Metallic  Compounds 
Under  the  Influence  of  Canal  Rays.  Limiting  Value  of 
the  Exciting  Energy.  Johannes  Stark  and  Georg  von  Wendt 
{Ann.  Physik,  1912,  [iv],  38,  669 — 689). — It  has  been  found  that 
colourless  compounds  of  all  the  alkali  and  alkaline-earth  metals, 
of  thallium,  zinc,  and  aluminium  emit  the  characteristic  series  lines 
when  acted  on  by  canal  rays.  It  seems  probable  therefore  that  this 
property  is  common  to  the  colourless  compounds  of  all  metals,  but  it  is 
not  exhibited  by  those  which  absorb  visible  light  rays. 

The  seat  of  the  phenomenon  is  not  the  solid  surface  of  the  metallic 
compound,  but  has  been  found  to  be  located  in  the  adjacent  layer 
of  the  surrounding  gas,  the  thickness  of  this  layer,  which  may  be  as 
much  as  1  millimetre,  depending  on  the  nature  of  the  metal  and  the 
energy  of  the  exciting  canal  rays.  The  nature  of  the  phenomenon  is 
independent  of  the  particular  elements  with  which  a  given  metal  is 
chemically  combined. 

For  the  emission  of  series  lines  by  a  metallic  compound  it  is 
necessary  that  the  energy  of  the  exciting  rays  shall  exceed  a  certain 
limiting  value.  This  value  varies  considerably  with  the  nature  of  the 
metal,  and  in  the  groups  of  the  alkali  and  alkaline-earth  metals  it 
increases  as  the  atomic  weight  increases.  The  limiting  value  of  the 
canal-ray  energy  is  the  same  for  different  compounds  of  a  given 
metal. 

The  absence  of  the  Doppler  effect  on  examination  of  the  emitted  light 
rays  indicates  that  the  particles  which  are  the  source  of  the  luminosity 
are  projected  with  velocities  which  are  very  much  smaller  than  those  of 
the  exciting  canal  rays. 

Other  experiments  show  that  the  pulverising  action  of  the  rays  is 
not  in  any  way  connected  with  the  emission  of  the  series  lines,  and 
also  that  the  thickness  of  the  luminous  gas  layer  can  be  increased 
or  diminished  by  the  application  of  an  electric  field  with  its  lines 
of  force  at  right  angles  to  the  surface  of  the  metallic  compound  under 
investigation. 

To  explain  the  observations,  it  is  supposed  that  the  impact  of  the 
high-speed  canal  rays  with  the  atoms  of  the  metal  leads  to  the 
emission  of  slowly-moving  metal  ions  from  the  solid  surface.  The 
luminosity  is  due  to  the  vibrations  set  up  in  the  metal  ions  by  the 
impact.  The  intensity  of  the  emission  gradually  diminishes  as  the 
distance  traversed  increases,  and  the  later  stages  of  the  motion  of  the 
ions  are  not  characterised  by  any  luminous  effect.  The  emission  of 
the  series  lines  is  conditioned  by  the  non-absorption  of  rays  of  these 
frequencies  by  the  solid  surface.  If  such  absorption  occurs,  the  energy 
corresponding  with  the  luminous  emission  is  abstracted  from  the  metal 
ions  before  they  leave  the  surface,  and  in  this  case,  although  pulverisa- 
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tion  may  take  place  to  a  large  extent,  there  will  be  no  accompanying 
luminous  effect.  H.  M.  D. 

Emission  of  Bands  by  Solid  Metallic  Compounds  under 
the  Influence  of  Canal  Rays.  Johannes  Stark  and  Georg  yon 
Wendt  {Ann.  Physik,  1912,  [iv],  38,  690 — 695). — In  addition  to  the 
emission  of  series  lines  (compare  preceding  abstract),  it  has  frequently 
been  observed  that  the  bombardment  of  metallic  compounds  by  canal 
rays  leads  to  the  emission  of  banded  spectra.  The  seat  of  this 
luminous  effect  is  not  confined  to  the  part  of  the  surface  of  the 
compound  which  is  directly  acted  on  by  the  canal  rays,  but  extends 
considerably  beyond  this  region.  The  banded  emission  is  supposed  to 
be  due  to  the  absorption  of  the  light  energy  of  the  carriers,  which  are 
excited  by  the  canal  rays,  by  the  molecules  of  the  metallic  compound. 
The  phenomenon  is  therefore  of  the  nature  of  a  fluorescence  effect. 

As  in  the  case  of  the  series  emission,  there  appears  to  be  a  limiting 
value  of  the  speed  of  the  canal  rays  which  must  be  attained  before 
banded  emission  takes  place.  This  limiting  value  depends  on  the 
nature  of  the  metal,  and  in  the  substances  examined  was  found 
to  correspond  with  cathode  falls  of  potential  varying  from  500  to  1100 
volts. 

Since  the  metallic  compounds  which  show  the  banded  emission  are 
not  excited  by  light  of  wave-length  exceeding  A  =  300/a/a,  it  follows  that 
the  light  which  is  absorbed  by  the  compound  as  the  result  of  the 
canal  ray  impact,  and  the  absorption  of  which  give3  rise  to  the  bands, 
must  be  of  smaller  wave-length  than  this,  from  this  it  would 
appear  that  such  compounds  are  characterised  by  absorption  bands  in 
the  remote  ultraviolet  and  that  the  long-waved  fluorescence  bands  in 
the  visible  spectrum  are  coupled  with  short- waved  bands  in  the  ultra¬ 
violet. 

It  is  possible  that  the  absorption  of  the  light  emitted  by  the 
carriers  excited  by  the  canal  rays  is  not  due  to  molecules  of  the 
compound,  but  to  foreign  molecules  due  to  the  presence  of  traces  of 
impurities.  Otherwise  it  is  necessary  to  assume  that  the  absorptive 
power  of  the  compound  itself  must  be  very  limited,  for  the  region 
from  which  banded  emission  is  observed  extends  far  beyond  that 
which  is  directly  subjected  to  the  impact  of  the  canal  rays.  H.  M.  D. 

Ionisation  of  Gases  by  Light  and  the  Spark  Spectrum  of 
Aluminium  in  the  Schumann  Region.  Theodore  Lyman 
( Physikal .  Zeitsch.,  1912,  13,  583 — 584). — In  reference  to  the  question 
of  the  ionising  efficiency  of  light  from  different  sources,  the  author  has 
compared  the  ultraviolet  spectra  obtained  from  the  spark  discharge 
between  aluminium  electrodes  in  air  and  hydrogen  with  that  from  the 
tube  discharge  in  hydrogen  at  a  pressure  of  about  2  mm. 

The  photographic  records  show  that  the  discharge  through  a 
hydrogen  tube  gives  a  very  much  larger  number  of  short-waved  lines 
than  the  aluminium  spark  in  air,  and  is  therefore  to  be  preferred  as  a 
source  of  ultraviolet  light  iu  experiments  on  the  ionisation  of  gases. 
Whereas  the  light  energy  appears  to  be  nearly  uniformly  distributed 
in  the  region  from  A  =1300  to  A.  =  1600  in  the  case  of  the  hydrogen 
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spectrum,  the  aluminium  spark  spectrum  shows  only  a  few  strong  lines 
in  this  region.  H.  M.  D. 

The  Law  of  the  Ionising  Ranges  of  the  Successive 
Radiations  of  Radioactive  Substances.  F.  Butavand  ( Le 
Radium ,  1912,  9,  203 — 205). — The  atom  conceived  by  Sir  J.  J. 
Thomson  is  assumed,  and  it  is  supposed  that  on  disintegration  the 
external  ring  of  electrons  is  broken  suddenly  and  some  of  them 
condense  into  a  secondary  atom,  which  leaves  the  primary  at  the 
tangential  velocity  at  which  the  ring  was  moving.  It  is  supposed  that 
for  each  a-particle,  6  electrons,  and  for  each  /2-particle,  1  electron, 
are  involved,  and  that  the  speeds  within  the  atom  obey  the  third  law 
of  Kepler  as  in  the  solar  system.  The  ranges  of  the  a-rays  expelled  in 
successive  changes  multiplied  by  the  number  of  electrons  remaining  in 
the  external  ring  should  remain  constant.  Out  of  17  products 
emitting  a-rays,  12  obey  this  law  and  5  do  not.  F.  S. 

The  Existence  of  Chemical  Compounds  of  Short-lived 
Radioactive  Elements.  Hans  Schrader  (Phil.  Mag.,  1912,  [vi], 
24,  125 — 134). — Actinium-2?  was  deposited  on  a  platinum  wire,  which 
was  then  clamped  between  terminals  and  heated  to  various  tempera¬ 
tures  in  a  vacuum.  Volatilisation  commenced  at  600°,  and  was  nearly 
complete  at  900°.  The  wire  before  heating  was  then  exposed  to  the 
action  of  various  gases  or  vapours.  Hydrogen  chloride  did  not  affect 
the  volatility  of  the  radioactive  material  when  the  wire  was  sub¬ 
sequently  heated,  but  bromine  increased  the  amount  volatilised,  in 
one  case  from  18%  to  77%  at  675°.  The  same  effect  was  observed 
when  the  active  material  was  deposited  on  quartz  instead  of  platinum. 
Chlorine  and  hydrogen  iodide  also  had  a  similar  effect.  After 
exposure  to  hydrogen  chloride  an  increase  occurs  in  the  amount  of 
actinium-2?  dissolved  from  a  platinum  plate  by  water,  although  hardly 
any  actinium-C*  is  so  dissolved. 

To  avoid  effects  due  to  the  nature  of  the  surface,  experiments 
were  carried  out  in  which  the  volatilised  material  was  condensed  on 
surfaces  at  definite  temperatures.  A  long,  vertical  quartz  tube, 
heated  at  the  bottom  above  900°,  was  arranged  to  have  a  gradient  of 
diminishing  temperature  upwards  from  the  bottom,  and  a  strip  of 
mica  was  inserted  into  the  tube.  On  dropping  to  the  bottom  a  wire 
made  strongly  active  with  actinium-2?,  volatilisation  occurred,  followed 
by  condensation  at  definite  points  on  the  mica  strip.  In  air,  con¬ 
densation  on  the  mica  occurred  mostly  at  places  heated  above  1000°, 
although  volatilisation  commences  in  a  vacuum  at  600°.  In  hydrogen 
the  maximum  amount  of  actinium-2?  was  deposited  at  a  temperature 
between  615°  and  675°,  whilst  with  thorium- 2?  and  -C  the  2?-member 
was  deposited  almost  pure  on  the  hotter,  the  (7-member  on  the  cooler, 
parts  of  the  strip.  The  explanation  is  advanced  that  in  presence  of 
air  the  active  material  forms  compounds  which  are  less  volatile, 
whilst  in  hydrogen  the  active  material  may  be  the  element  itself, 
which  is  in  agreement  with  the  behaviour  of  the  common  metals  and 
their  oxides,  the  latter  being  usually  less  volatile  than  the  former. 

F.  S. 
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The  Volatility  of  Radium-C.  Alexander  S.  Russell  (Phil. 
Mag.,  1912,  [vi],  24,  134 — 137). — Makower  has  shown  that  radiumA, 
-B,  and  -C  cannot  remain  on  a  platinum  surface  heated  in  air  to 
900°,  600°,  and  1200°  respectively.  On  the  other  hand,  in  a  sealed 
quartz  tube  containing  radium  emanation  with  an  excess  of  hydrogen, 
radiumA,  -B,  and  -C  were  found  completely  to  volatilise  at  650°. 
The  difference  is  explained  by  Schrader’s  results  (preceding  abstract). 
In  an  atmosphere  containing  radium  emanation  and  oxygen  no 
volatilisation  of  radium-C  occurred  from  a  quartz  surface  at  1200°, 
whereas  the  A,  - B ,  and  -C  members  are  all  non-volatile  below  700°. 
In  hydrogen  it  was  found  that  radium-C1  commences  to  volatilise  in 
considerable  amount  at  360°.  There  is  thus  a  difference  of  800°  in 
the  volatilisation  points  of  a  substance  present  only  to  the  extent  of 
7  x  10-10  gram,  and  this  can  only  be  explained  by  supposing  that  two 
different  compounds  of  radium-C  are  present  in  the  two  atmospheres. 

F.  S. 

Transformation  Constant  of  Radium-/).  Paolo  Rossi  ( Atti 
R.  Accad.  Lined,  1912,  [v],  21,  i,  462 — 467). — Measurements  of  the 
diminution  in  activity  of  Vesuvian  cotunnite  activated  by  radium-/) 
indicates  that  the  period  of  half  transformation  of  the  latter  does  not 
differ  widely  from  seventeen  years.  T.  H.  P. 

Determination  of  Radium  in  Minerals  and  Rocks.  Ehich 
Ebler  ( Zeitsch .  Elektrochem.,  1912,  18,532 — 535). — The  usual  methods 
of  determining  radium  are  not  quite  suitable  for  determining  the 
radium  content  of  rocks  and  ores.  A  modified  method,  which  gives 
good  results,  is  as  follows.  A  weighed  amount  of  the  material  is 
fused  in  order  to  free  it  completely  from  emanation ;  it  is  then 
transferred  to  a  quartz  tube  connected  with  a  mercury  pump,  kept  for 
a  definite  time  until  emanation  has  again  collected,  again  fused,  the 
emanation  pumped  off,  transferred  to  an  ionisation  chamber,  and  the 
activity  determined  by  measurement  of  the  saturation  current  in  the 
usual  way.  G.  S. 

The  Disintegration  Scheme  of  the  Active  Deposit  of 
Thorium.  Lise  Meitner  ( Physikal .  Zeitsch.,  1912,  13,  623 — 626). — 
New  experiments  have  shown  that  thorium- Cx  and  thorium-C2  (these 
names  refer  to  the  two  a-ray  giving  members  of  the  thorium  active 
deposit,  which  give  a-rays  of  ranges  respectively  4*8  and  8 '6  cms.  of 
air)  are  in  different  blanches  of  the  disintegration  series,  and  that, 
not  both,  but  one  only  (probably  thorium-Cx)  produce  thorium-/).  A 
partial  separation  of  the  two  C-members  has  been  effected.  Thorium-/? 
is  obtained  pure  by  evaporating  the  slightly  acid  solution  of  the  active 
deposit  to  dryness  after  boiling  it  first  with  nickel  foil,  and  the  a-  and 
y-radiations  from  this  preparation  increase  with  time  similarly,  the 
curves  running  parallel.  But  if  before  treatment  with  nickel,  stannous 
chloride  is  added  to  the  solution,  the  a-rays  from  the  evaporated 
solution  increase  much  less  than  the  y-rays,  and  attain  their  maximum 
somewhat  earlier.  The  range  of  the  a-rays  of  thorium-C2  shows  that 
the  period  must  be  of  the  order  of  10" 12  second,  so  that  the  non- 
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parallelism  of  the  a-  and  y-curves  shows  that  the  two  (7-members 
cannot  stand  in  direct  genetic  connexion,  and  that  thorium-2)  (the 
y-ray  member)  cannot  be  the  product  of  both,  for  then  the  a-  and 
y-curves  must  necessarily  be  practically  parallel.  When  stannous 
chloride  is  added,  at  least  part  of  that  one  of  the  two  (7-members  which 
does  not  give  thorium-2?  must  remain  in  solution  instead  of  being 
precipitated  by  the  nickel. 

Other  experiments  are  indicated  in  which,  from  the  solution 
containing  stannous  chloride,  part  of  the  thorium-2?  and  that 
(7-member  not  giving  thorium- D  are  precipitated.  The  solution, 
after  evaporation,  showed  a  steady  fall  of  a-rays  for  several  hours 
at  a  rate  somewhat  less  than  the  sixty  minute,  but  much  faster  than 
the  10  6  hours,  half-periods,  whilst  the  y-rays  increase  for  several 
hours  to  more  than  double  the  initial  value.  After  five  hours  both 
activities  decay  with  the  10‘6  hours  period.  F.  S. 

The  Radioactivity  of  Rubidium  and  Potassium  Compounds. 
Ernst  H.  Buchner  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1912,  15, 
22 — 26). — Of  each  of  the  three  salts  of  rubidium,  the  chloride,  sulphate, 
and  nitrate,  two  samples  were  taken,  the  one  of  which  had  been  kept 
in  the  dark  for  four  or  five  months,  and  the  other  had  been  exposed  to 
broad  daylight.  No  difference  in  their  action  on  photographic  plates, 
due  to  exposure  to  light,  was  observed.  The  action  was  strongest  with 
the  chloride  and  weakest  with  the  sulphate.  Attempts  to  detect  an 
a-radiation  from  potassium  and  rubidium  chlorides  were  unsuccessful. 
No  scintillations  could  be  observed  when  these  substances  were  mixed 
with  zinc  sulphide  and  examined  in  the  dark  under  the  microscope. 
No  difference  of  temperature  was  observed  between  two  quantities, 
each  about  2  kilograms,  of  sodium  and  potassium  chlorides  respectively 
contained  in  two  vacuum  flasks  and  immersed  in  a  calorimeter  sur¬ 
rounded  with  ice.  The  thermocouple  employed  could  have  detected  a 
difference  of  OOOl0.  F.  S. 

Apparatus  for  the  Determination  of  the  Radioactivity  of 
Springs.  Ferdinand  Henrich  and  Fritz  Glaser  (Zeitsch.  angew.  Chem ., 
1912,  25,  1224 — 1225). — A  reply  to  Loewenthal  (this  vol.,  ii,  417).  The 
factor  used  for  correction  is  erroneous,  as  the  quantity  of  emanation 
remaining  dissolved  in  the  water  is  already  allowed  for.  A  comparison 
of  the  Loewenthal  fontaktoscope  with  that  of  Engler-SievekiDg  shows 
that  the  former  gives  distinctly  low  results.  C.  H.  D. 

Determination  of  the  Fixed  Radioactive  Elements  in  the 
Waters  of  La  Toja  and  Lerez.  Faustino  DIaz  de  Rada  (Anal. 
Fis.  Quim.,  1912,  10,  175 — 179). — Ten  litres  of  the  water  of  La  Toja 
contain  0'356  x  10~6  mg.  of  radium  in  solution.  One  gram  of  the 
ferruginous  deposit  from  the  L6rez  water  contains  0-349  x  10-5  mg. 
of  radium.  G.  D.  L. 

The  Presence  of  Uranium  in  Italian  Rocks.  Granites  from 
the  Island  of  Montecristo  and  Radioactive  Tufa  from  Fiuggi. 
RaffaelleNasini  and  F.  Ageno  ( Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i, 
689 — 692.  Compare  Millosevich,  this  vol.,  ii,  569  ;  and  Nasini  and 
Levi,  Abstr.,  1910,  ii,  1026). — Only  slight  radioactivity  has  been 
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observed  in  the  granites  from  Montecristo.  Small  quantities  of 
uranium  mica  are  present.  Uranium  is  present  in  the  highly  radio¬ 
active  tufa  of  Fiuggi.  C.  H.  D. 

The  After-luminosity  of  Electric  Discharge  in  Hydrogen 
Observed  by  Hertz.  (Hon.)  Robert  J.  Strutt  ( Proc .  Roy.  Soc., 
1912,  A,  80,  529 — 533). — The  blue  after-luminosity,  first  observed  by 
Hertz  in  the  passage  of  the  jar  discharge  through  hydrogen,  has  been 
found  to  be  due  to  the  presence  of  traces  of  sulphur  in  the  gas.  The 
glow  is  of  very  short  duration,  and  its  spectrum  is  identical  with  that 
obtained  when  active  nitrogen  is  passed  over  heated  sulphur.  If  the 
discharge  tube  is  provided  with  an  annexe  and  this  is  cooled  in  liquid 
air,  the  hydrogen  sulphide  (or  other  sulphur  compound)  is  condensed, 
and  the  glow  disappears  after  a  very  short  time.  On  removing  the 
liquid  air,  the  glow  is  restored  with  the  original  brilliancy. 

Special  experiments  have  shown  that  the  blue  glow  is  not  dependent 
on  the  presence  of  nitrogen,  and  the  spectrum  is  therefore  attributed  to 
sulphur,  although  it  cannot  be  obtained  in  sulphur  vapour  alone.  It  is 
probable  that  the  luminosity  is  due  to  the  combination  of  sulphur  and 
hydrogen,  and  if  this  is  the  case,  the  sulphur  must  be  in  the  form  of  a 
chemically  active  modification  after  it  leaves  the  charge. 

Similar  after-glow  effects  are  obtained  in  the  discharge  through 
hydrogen  in  presence  of  selenium  and  tellurium,  but  no  result  is 
obtained  with  arsenic.  H.  M.  D. 

Distribution  of  the  Light  in  the  Stratified  Discharge  in 
Vapours  of  the  Alkali  Metals.  Jakob  Kunz  and  Jakob  G;  Kemp 
( Physikal .  Zeitsch .,  1912,  13,  594 — 595). — When  a  little  hydrogen  is 
admitted  into  a  discharge  tube  containing  potassium  vapour,  it  is 
possible  to  obtain  stratified  discharge,  and  on  examination  of  the 
luminous  layers  it  is  found  that  these  are  blue  towards  the  cathode  end 
and  violet  towards  the  anode.  With  a  tube  containing  the  liquid 
alloy  of  sodium  and  potassium,  the  strata  obtained  each  exhibit  a 
succession  of  colours,  yellow,  red,  blue,  and  violet,  from  the  cathode  to 
the  anode  end.  When  the  temperature  is  raised  sufficiently,  the  same 
tubes  show  only  yellow  layers  of  luminosity,  in  which  no  separation 
can  be  detected.  The  distribution  of  the  colours  in  the  strata  is 
discussed  in  reference  to  Planck’s  theory  of  radiation.  H.  M.  D. 

Absorption  in  Geissler  Tubes  and  Allied  Phenomena.  B. 
Hodgson  ( Physikal .  Zeitsch.,  1912,  13,  595 — 609). — The  author  has 
investigated  the  diminution  in  pressure  which  occurs  on  continued 
passage  of  the  current  through  a  discharge  tube.  In  the  case  of 
a  tube  containing  nitrogen  and  fitted  with  aluminium  electrodes,  the 
quantity  of  gas  absorbed  per  coulomb  increases  as  the  pressure 
diminishes.  If  p  represents  the  mean  pressure  during  one  of  the 
periods  of  observation,  d  the  reduction  in  pressure  per  coulomb,  and 
v  the  volume  of  the  discharge  tube,  then  the  data  show  that  p.d.v. 
remains  constant. 

Experiments  with  various  metallic  electrodes  and  tubes  containing 
hydrogen,  oxygen,  nitrogen,  and  helium  show  that,  in  general,  the 
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relationships  involved  are  more  complicated  than  in  the  case  of  nitrogen 
and  aluminium  electrodes.  The  product  p.d.v.  varies  considerably  with 
the  mean  pressure  during  discharge,  and  abnormally  high  values  are 
frequently  obtained  at  the  commencement  of  a  series  of  measurements. 
The  actual  behaviour  in  the  various  cases  examined  is  shown  by  a  series 
of  curves  in  which  the  gas  pressure  is  plotted  as  a  function  of  the 
quantity  of  electricity  which  has  been  passed  through  the  tubes. 

It  is  supposed  that  gas  is  present  in  the  electrodes  in  two  different 
conditions,  namely,  condensed  in  the  surface  layer  and  occluded 
throughout  the  mass  of  the  electrodes.  These  are  in  equilibrium  with 
one  another,  but  since  the  passage  of  the  discharge  causes  the  evolution 
of  gas  at  the  cathode  and  absorption  at  the  anode,  the  equilibrium  is 
disturbed  and  the  observed  changes  in  pressure  in  the  tube  are 
dependent  on  the  rate  of  emission  and  absorption,  and  also  on  the  time 
factor  involved  in  the  re-adjustment  of  the  equilibrium  between  the 
condensed  and  occluded  gas.  When  the  rate  at  which  the  gas  is 
emitted  by  the  cathode  is  greater  than  that  of  the  absorption  at  the 
anode,  the  initial  period  of  discharge  may  be  accompanied  by  a  marked 
increase  in  pressure.  H.  M.  D. 

Significance  of  Maximum  Specific  Electrical  Conductivity  in 
Chemistry.  John  Gibson  [Trans.  Roy.  Roc.  Edinburgh,  1912,  58, 
117 — 136). — From  the  consideration  of  a  variety  of  chemical  changes 
occurring  in  homogeneous  systems,  it  has  been  found  that  a  tendency 
towards  increase  of  specific  electrical  conductivity  represents  a  common 
characteristic  of  such  reactions,  the  tendency  being  measured  by  the 
magnitude  of  ( Kmax  -  K),  where  K  is  the  actual  and  Kmax  the  maximum 
value  of  the  specific  conductivity  of  the  system.  The  apparent  existence 
of  this  general  tendency  leads  to  the  enunciation  of  the  hypothesis  that 
homogeneous  chemical  systems,  in  which  a  reaction  occurs  either 
spontaneously  or  under  the  influence  of  light,  are  transformed  in  such 
a  way  that  the  specific  electrical  conductivity  is  increased,  unless  this 
tendency  is  counteracted  by  the  operation  of  stronger  chemical 
affinities. 

jBy  way  of  illustration,  the  behaviour  of  aqueous  hydrochloric  acid 
solutions  may  be  considered.  If  the  conductivity  of  such  solutions  is 
plotted  as  a  function  of  the  concentration,  a  curve  is  obtained  which 
Las  a  maximum  at  about  18%.  Solutions  less  concentrated  than  this 
are  termed  premaximal,  those  more  concentrated,  ultramaximal,  and  it 
is  shown  that  the  chemical  properties  vary  in  a  marked  manner 
according  to  whether  the  one  group  or  the  other  is  involved.  In 
premaximal  solutions,  the  acid  is  very  stable,  but  in  ultramaximal  it  is 
readily  oxidised  and  behaves  as  a  reducing  agent.  In  premaximal 
solutions  it  favours  hydrolysis,  whilst  in  ultramaximal  concentrations 
it  favours  the  abstraction  of  water  and  changes  which  are  accompanied 
by  the  formation  of  water,  such  as  esterification.  Characteristic  of  all 
these  processess  is  the  tendency  to  increase  in  specific  conductivity. 

Saturated  solutions  of  certain  chlorides  may  be  used  as  indicators  of 
this  tendency,  for  if  small  quantities  are  added  to  hydrochloric  acid 
solutions,  it  is  found  that  precipitation  occurs  only  when  the  concen¬ 
tration  of  the  acid  solution  is  ultramaximal.  A  difference  of  ±  1% 
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may  be  thus  recognised,  precipitation  not  being  observed  with  17% 
acid,  but  invariably  so  with  19%. 

In  respect  of  the  tendency  towards  increase  in  specific  conductivity, 
the  following  chemical  changes  aie  considered  more  closely:  the 
behaviour  of  aqueous  hydrochloric  acid  towards  dissolved  oxygen  and 
chlorine ;  its  oxidation  by  chromic  acid,  and  its  behaviour  as  an 
esterifying  agent;  the  action  of  hydrochloric  acid  on  acetaldehyde,  aldol 
and  crotonaldehyde,  and  on  solutions  of  cobalt  chloride  ;  the  reaction 
between  hydrogen  sulphide  and  iodine  in  aqueous  solution  ;  the  decom¬ 
position  of  aqueous  nitric  acid  under  the  influence  of  light,  and  the 
action  of  aqueous  sulphuric  acid  on  sucrose  and  on  formic  acid.  The 
changes  occurring  in  these  different  systems  are  all  in  accordance 
with  the  above  generalised  statement,  and  the  author  considers  that  it 
probably  holds  for  all  homogeneous  systems. 

In  the  concluding  section,  its  application  to  the  complex  changes  of 
plant  and  animal  chemistry  is  considered,  and  various  observations 
consistent  with  the  validity  of  the  hypothesis  are  noted. 

H.  M.  D. 

Electrical  and  Mechanical  Displacement  Surfaces  in  Metals. 
JonANNES  Stark  ( Physikal .  Zeitsch .,  1912,  13,  585 — 589). — The 
author’s  theory  of  the  nature  of  electrical  conduction  in  metals  (com¬ 
pare  this  vol.,  ii,  621)  is  further  discussed,  and  attention  directed  to 
the  probable  existence  of  a  connexion  between  the  electrical  conducting 
power  of  a  metal  and  its  tendency  to  flow  under  the  influence  of 
mechanical  stress.  This  is  to  be  expected,  since  the  electrical  conduct¬ 
ivity  is  determined  by  the  circumstance  that  the  valence  electrons  are 
situated  on  the  electrical  displacement  surfaces,  whilst  by  serving  as 
the  units  which  bind  together  the  positive  spheres  of  surrounding 
molecules,  the  electrons  determine  the  cohesion. 

Observations  are  cited  which  appear  to  support  the  view  that  the 
two  properties  are  related  in  the  manner  anticipated  by  the  theory. 

H.  M.  D. 

The  Electrical  Properties  of  Copper-Tin  Alloys.  It.  Ledoux 
( Compt .  rend.,  1912,  155,  35 — 37). — The  author  has  made  a  number 
of  electrical  and  thermo-electrical  measurements  on  copper-tin  alloys, 
using  some  twenty  rods,  each  10  cms.  long  and  5  mm.  in  diameter. 
The  results  and  curves,  which  are  set  out,  confirm  those  obtained  by 
the  study  of  other  physical  properties.  Several  of  the  curves  indicate  a 
singular  point  corresponding  with  an  alloy  Cu4Sn.  W.  G. 

Conductivity  of  Solid  Mixtures  of  Salts.  Max  Le  Blanc 
( Zeitsch .  Elektrochem.,  1912,  18,  549 — 552). — The  conductivity  of  the 
fluorides  of  lead,  potassium  and  barium,  and  of  lead  fluoride  contain¬ 
ing  2%  and  5%  of  potassium  fluoride  and  3%  of  barium  fluoride 
respectively  has  been  measured  at  18°.  The  salts  and  mixtures  were 
pressed  into  pastilles,  and  great  care  was  taken  in  removing  moisture. 
The  results  were  only  moderately  satisfactory,  as  the  treatment  of  the 
salt  before  measurement  has  considerable  influence.  The  conductivity 
of  lead  fluoride  is  doubled  by  the  addition  of  5%  of  barium  fluoride, 
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and  becomes  about  five  times  as  great  by  the  addition  of  5 %  of 
potassium  fluoride.  These  increases  are  much  smaller  than  those 
found  by  Fritsch  (compare  Abstr.,  1897,  ii,  301)  under  similar  condi¬ 
tions.  They  may  be  due  to  the  effect  of  the  additions  in  bringing 
lead  fluoride  nearer  to  its  melting  point,  and  thus  causing  a  diminution 
of  viscosity.  G.  S. 

Physico-chemical  Investigation  of  Soft  Soap.  Franz  Gold¬ 
schmidt  and  L.  Weissmann  ( Zeitsch .  Elektrochem .,  1912,  18,  380 — 396. 
Compare  Farrow,  Trans.,  1912,  101,  347 ;  McBain  and  Taylor,  Abstr., 
1911,  i,  349). — The  dependence  of  the  viscosity  and  electrical  conduct¬ 
ivity  of  soap  solutions  on  concentration  and  temperature  was 
investigated.  In  most  of  the  experiments,  a  soap  made  from  potassium 
hydroxide  and  a  mixture  of  fatty  acids  from  palm  oil  was  used. 

The  viscosity  of  a  soap  solution  increases  with  concentration  more 
rapidly  than  does  an  electrolyte  solution  ;  the  temperature-coefficient 
of  the  viscosity  does  not  differ  much  from  that  of  normal  electrolytes. 
The  addition  of  potassium  hydroxide  or  chloride  in  small  concentra¬ 
tion  lowers,  in  large  concentration  enormously  increases,  the  viscosity ; 
above  a  certain  concentration  these  substances  enormously  increase 
the  temperature-coefficient  of  viscosity. 

The  results  obtained  for  the  variation  of  the  conductivity  of  soap 
solutions  with  dilution  exactly  correspond  with  those  obtained  by 
McBain  and  Taylor  ( loc .  tit.).  In  the  presence  of  electrolytes  the 
conductivity  is  smaller  than  the  sum  of  the  conductivities  of  the 
constituents,  and  with  high  concentrations  of  alkali  the  conductivity 
is  less  than  for  alkali  solutions  of  the  same  concentration  in  the 
absence  of  soap. 

In  explanation  of  the  effect  of  electrolytes,  it  is  suggested  that  they 
continuously  alter  the  state  of  the  soap  in  solution  as  the  electrolyte 
concentration  is  progressively  increased.  In  dilute  solution  they 
diminish  the  hydrolysis  and  degree  of  dissociation  of  the  potassium 
salts  of  the  fatty  acids,  and  in  higher  electrolyte  concentration  the 
soap  is  largely  present  as  a  hydrophil  colloid  (similar  to  gelatin). 

G.  S. 

Electric  Potential  of  Cyanogen  Iodide.  Laura  KovAch 
[Zeitsch.  phytihd.  Ghem.,  1912,  80,  107 — 116). — An  attempt  was  first 
made  to  determine  the  potential  of  cyanogen  iodide  by  measuring  the 
E.M.F.  of  a  cell,  one  electrode  of  which  was  in  contact  with  an 
equilibrium  solution  of  cyanogen  iodide,  potassium  iodide  and  cyanide, 
and  free  iodine.  No  satisfactory  results  were  obtained,  however,  owing 
to  hydrolysis  of  cyanogen  iodide.  The  object  of  the  investigation  was 
then  attained  indirectly  by  equilibrium  and  potential  measurements 
of  the  system  HI  +  ICN  ^  HCN  +  I2.  The  equilibrium  constant 
k3  =  [HCN][I2]/[ICN][H'][I']  at  25°  is  L37,  and  the  constant 
A:  =  [I2][ON']/[I(JN][I'J  is  1‘37A2,  where  k2  is  the  dissociation  constant 
of  hydrogen  cyanide.  From  these  data  and  the  potential  measure¬ 
ments,  the  potential,  e0,  of  the  cyanogen  iodide  electrode  at  25°, 
as  defined  by  the  equation  tt  —  e0  +  ET/2F.  log  [ICN]/[I'][CN'],  is 
60  =  0-6087  -  RT/2F.  log  k2.  The  potential  of  the  iodine  electrode  at 
the  same  temperature  is  0‘6048  volt.  G.  S. 
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Normal  and  Liquid  Potentials  of  Non-aqueous  Solutions. 
N.  Isgarischeff  (. Zeitsch .  EleTctrochem.,  1912,  18,  568 — 573). — As 
reference  electrode,  a  calomel  electrode,  in  which  methyl  alcohol  was 
used  in  place  of  water,  was  employed.  Its  potential  was  determined 
by  combining  it  with  an  ordinary  calomel  electrode;  the  P.D .  at  the 
junction  of  the  aqueous  and  alcoholic  solutions  was  calculated  by 
means  of  Henderson’s  equation  (compare  Abstr.,  1907,  ii,  426).  The 
normal  potentials  of  a  number  of  metals  in  methyl  alcohol  have  been 
determined  by  combination  with  the  new  calomel  electrode  in  the 
usual  way.  The  results  are  as  follows:  Cu  — >-  Cu“  =  0,320  ;  Cd  — >- 
Cd"  =  -  0'40  ;  Zn  — +  Zn"= -0-6013;  Ag  Ag’  =  0-807;  Ni 
— >-  Ni"  =  —0-247  to  +020.  Cadmium,  zinc,  and  especially  nickel 
became  passive  in  methyl  alcohol,  and  this  accounts  for  the  rapid 
change  in  potential  of  the  latter  metal.  G.  S. 

The  Isoelectric  Point  of  Gelatin.  Leonor  Michaelis  and  W. 
Grineff  ( Biochem .  Zeitsch .,  1912,  41,  373 — 374). — The  isoelectric 
point,  determined  by  the  electrical  cataphoresis  method,  lies  between 
[H*]  =  1  -6  x  10-5  and  3*5  x  10-5 ;  the  mean  of  which  is  [H'J  =  2-5  x  10-5, 
which  agrees  well  with  that  of  the  imbibition  minimum  as  determined 
by  Chiari.  S.  B.  S. 

Electro-osmosis.  J.  O.  Wakelin'  Barratt  and  Albert  B. 
Harris  ( Biochem .  J .,  1912,  6,  315 — 332.  Compare  this  vol.,  ii,  420). 
— Th9  media  in  which  electro-osmosis  was  studied  were  of  three 
kinds  :  (1)  porous  plugs  of  filter  paper,  cotton  wool,  naphthalene,  or 
sulphur  enclosed  in  glass  tubes ;  (2)  colloids  in  the  form  of  hydrogel 
or  colloidal  solid ;  (3)  living  tissues.  The  results  obtained  with 
colloids  have  already  been  published  ( loc .  cit.).  The  degree  of  osmosis 
is  considerably  greater  in  aqueous  than  in  alcoholic  solution  under 
the  same  conditions. 

For  observations  on  living  tissues,  the  human  forearm  was  used, 
the  tissues  being  emptied  of  blood  as  far  as  possible  by  the  use  of 
bandages.  The  extent  of  osmosis  was  estimated  from  the  movement 
of  the  meniscus  in  a  narrow  tube  attached  to  the  upper  part  of  a  glass 
bowl,  the  mouth  of  which  was  applied  to  the  skin.  The  direction  of 
osmosis  was  from  anode  to  cathode ;  the  amount  transported  was 
about  11 -9  c.inm.  per  hour  per  sq.  cm.  of  surface  of  skin  for  a 
potential  gradient  of  1  volt  per  cm.  The  results  will  be  described  in 
a  later  communication.  Iu  similar  experiments  with  non-living 
materials,  the  transport  of  dissolved  dextrose  through  a  bulb  packed 
with  filter  paper  and  of  iodine  through  a  thin  diaphragm  of  gelatine 
was  demonstrated.  G.  S. 

Dielectric  Constants  of  Liquid  Mixtures  of  Non-associated 
Organic  Solvents.  Dimitri  K.  Dobroserdoff  (J.  Puss.  Phys. 
Client.  Soc.,  1912,  44,  679 — 760.  Compare  Abstr.,  1910,  ii,  94; 
1911,  ii,  458). — The  author  has  investigated  the  dielectric  constants, 
specific  gravities,  and  refractive  indices  of  a  number  of  binary 
mixtures,  in  various  proportions,  of  non-associated  organic  solvents. 
According  to  the  form  of  the  curve  expressing  the  dielectric  constant 
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in  relation  to  the  compositions  of  the  mixtures,  the  latter  are  divided 
into  three  groups:  (A)  BenzeDe  and  ether;  carbon  tetrachloride  and 
carbon  disulphide ;  carbon  disulphide  and  ether  ;  toluene  and  carbon 
disulphide  ;  carbon  tetrachloride  and  ?n-xylene  ;  ether  and  ethylene 
bromide ;  ethylene  bromide  and  chloroform ;  heptane  and  toluene ; 
ethyl  amyl  ether  and  chlorobenzene.  (£)  Ether  and  chloroform ; 
carbon  tetrachloride  and  ether ;  ether  and  a-bromonaphthalene  ;  ethyl 
amyl  ether  and  chloroform  ;  carbon  tetrachloride  and  ethyl  amyl 
ether.  ( C )  Carbon  disulphide  and  bromobenzene  ;  benzene  and 
chloroform  ;  carbon  disulphide  and  chloroform ;  carbon  tetrachloride 
and  chloroform  ;  pentane  and  ether  ;  pentane  and  chloroform  ;  carbon 
disulphide  and  ethylene  bromide ;  benzene  and  ethylene  bromide  ; 
carbon  tetrachloride  and  ethylene  bromide ;  heptane  and  ethylene 
bromide ;  heptane  and  carbon  disulphide ;  heptane  and  a-bromo¬ 
naphthalene ;  heptane  and  chlorobenzene;  benzene  and  bromobenzene; 
amylene  and  chloroform  ;  amylene  and  ethylene  bromide  ;  m-xylene 
and  chlorobenzene;  heptane  and  chloroform.  In  group  (4),  the 
dielectric  constant  curve  is  a  straight  line,  whilst  in  (B)  it  is  concave, 
and  in  ( C )  convex  towards  the  axis  of  concentrations. 

None  of  the  formulae  as  yet  proposed  for  the  dielectric  properties 
of  solutions  agrees  with  all  the  results  obtained,  and  none  of  the 
views  advanced  of  the  cause  of  the  abnormal  behaviour  of  certain 
solutions  are  satisfactory.  For  the  nine  mixtures  of  group  (4), 
Silberstein’s  formula,  K=  ( VXKX  +  V2K2)/(Vl  +  F2),  when  corrected  for 
the  change  of  volume  occurring  on  mixing  the  solvents,  is  satisfied, 
so  that  the  dielectric  constants  are  additive  with  respect  to  the 
volumes  of  the  components.  In  certain  cases  the  results  are  in  agree¬ 
ment  with  Bouty’s  empirical  formula,  K=  + m2K2)j(m} +m2), 

where  ml  and  m2  represent  the  weights  of  the  two  constituents  ;  but 
this  is  only  occasional. 

The  abnormal  results  are  explainable  on  the  assumption  of  chemical 
combination  between  the  two  solvents  of  a  mixture.  In  some  cases 
evidence  of  such  combination  is  afforded  by  heat  effects  on  mixing  the 
solvents.  T.  H.  P. 

Vapour  Pressure  Lines  of  Binary  Systems  with  Widely 
Divergent  Values  of  the  Vapour  Pressures  of  the  Com¬ 
ponents.  Philipp  Kohnstamm  aud  J.  R.  Katz  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam ,  1912,  15,  96 — 113). — The  general  character  of 
the  vapour  pressure  lines  of  binary  systems  is  discussed  for  the  case  in 
which  the  two  components  have  widely  divergent  vapour  pressures. 
The  data  for  substances  of  limited  imbibition  capacity,  such  as  inulin 
and  casein,  are  shown  to  be  in  accord  with  theoretical  requirements. 
For  systems  of  this  kind,  it  is  found  that  van’t  Hoff’s  vapour  pressure 
formula  does  not  hold  even  in  the  case  of  very  dilute  solutions.  The 
volume  contraction  and  the  heat  of  mixing  are  also  examined  from  the 
point  of  view  of  van  der  Waals'  theory.  H.  M.  D. 

Solvents  with  Small  Dielectric  Constants.  Al.  N.  Sachanoff 
( Zeitsch .  physikcd.  Chem,,  1912,  80,  13 — 19). — From  a  consideration  of 
the  available  experimental  data  it  is  shown  that  the  solvents  in  which 
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a  diminution  of  molar  conductivity  with  increasing  dilution  is  observed 
have  all  small  dielectric  constants  and  slight  dissociating  power. 
Important  deviations  from  the  Nernst-Thomson  rule  are  also  observed 
only  for  solvents  with  small  dielectric  constants.  G.  S. 

Finely  Divided  Metals.  Volkmar  KohlschOtter  and  Alfred 
Noll  ( Zeitsch .  Elektrochem.,  1912,  18,  419 — 428). — Silver  cathodes 
were  electrically  dispersed  in  hydrogen,  nitrogen,  and  argon  at  low 
pressures,  and  the  resulting  metallic  layers  were  examined  microscopi¬ 
cally  and  their  electrical  resistance  determined.  It  was  found  that  the 
metal  was  most  finely  divided  in  argon,  and  that  the  particles  were 
largest  in  hydrogen.  After  a  time  the  particles  undergo  a  kind  of 
condensation  to  form  larger  particles,  and  if  the  metallic  layer  is  very 
thin,  the  final  result  of  this  change  is  a  rupture  of  the  layer. 

The  electrical  measurements  show  that  from  hydrogen  through 
nitrogen  to  argon  increasing  amounts  of  the  metal  are  necessary  in 
order  to  obtain  the  same  resistance,  and,  further,  the  deposits  soon 
undergo  a  spontaneous  change  leading  to  a  greatly  diminished 
resistance.  This  diminution  of  the  resistance  can  be  greatly  retarded 
by  a  high  pressure  of  gas. 

Even  at  100°  the  finely  divided  silver  undergoes  oxidation  in  the 
air,  and  the  action  is  the  more  vigorous  the  more  finely  divided  the 
silver.  G.  S. 

Electrodes  of  the  Third  Kind  (Correction).  James  F.  Spencer 
( Zeitsch .  physikal.  Chem.,  1912,80,  125 — 127.  Compare  Abstr.,  1911, 
ii,  364). — Owing  to  a  mistake  in  the  signs  of  the  potentials,  the 
formulae  and  results  given  in  the  previous  paper  require  correction. 
The  formula  for  the  P.D  at  a  thallium  electrode  now  becomes 
e  =  EP  +  RT/nFAog(c +  0‘00i87)  instead  of  that  previously  given. 
The  mean  of  a  series  of  determinations  gives  for  EP  the  value 
0-4194  volt  (referred  to  the  hydrogen  electrode  as  zero),  so  that 
the  concentration  of  thallium  ions  is  given  by  the  expression 
E=  0-4194  +  0-0595  log(c  +  0-00487)  from  measurements  of  electrodes 
of  the  following  type:  Hg'HgljTlI’TI  |  A/ 10-calomel  electrode. 

G.  S. 

Electro-affinity  and  Complex  Formation  as  Factors  of 
Electrolytic  Dissociation.  »  Al.  N.  Sachanoff  (Zeitsch.  physikal. 
Chem.,  1912,  80,  20 — 28.  Compare  previous  abstract). — Electrolytic 
dissociation  does  not  depend  solely  on  the  magnitude  of  the  dielectric 
constant  of  the  solvent,  but  also  on  the  formation  of  solvates  and 
complex  ions.  The  formation  of  such  ’  ions  favours  electrolytic 
dissociation,  because  the  electro-affinity  of  these  ions  is  greater  than 
that  of  the  primary  ions.  In  solvents  with  small  dielectric  constants, 
only  complexes  which  yield  ions  of  greatly  enhanced  electro-affinity 
can  undergo  electrolytic  dissociation.  The  decomposition  of  such 
complexes  on  dilution  explains  the  diminution  of  the  molar  conduc¬ 
tivity  in  such  solvents  on  dilution  (compare  Steele,  McIntosh,  and 
Archibald,  Abstr.,  1905,  ii,  222).  On  account  of  the  formation  of 
complex  ions  with  increased  electro-affinity,  the  Nernst-Thomson  rule 
is  not  applicable  to  solvents  with  small  dielectric  constants.  G.  S. 
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Electrolysis  of  Fused  Iodine  Chloride  and  Bromide. 
Ludwik  Bruner  and  E.  Bekier  ( Zeitsch .  Elektrochem.,  1912,  18, 
368 — 373). — The  specific  conductivity  of  fused  iodine  bromide  at  40°, 
measured  with  platinum  electrodes,  is  0*000302.  Both  iodine  bromide 
and  iodine  chloride  undergo  continuous  electrolysis  in  the  fused  state 
between  silver  electrodes,  chlorine  and  bromine  respectively  being 
liberated  at  the  anode  (1  equivalent  per  faraday),  whilst  iodine  is 
probably  the  primary  product  of  electrolysis  at  the  cathode.  During 
the  electrolysis  of  iodine  chloride  the  silver  electrodes  were 
energetically  attacked.  G.  S. 

Electrolytic  Dissociation  of  Potassium  Bromide.  Karl 
Drucker  ( Zeitsch .  Elektrochem.,  1912,  18,  562 — 567). — On  the  basis 
of  electrical  conductivity  measurements,  it  is  shown  that  tribenzyl- 
methylammonium  chloride  and  bromide,  although  strong  electrolytes, 
follow  Ostwald’s  dilution  law  up  to  a  concentration  of  0  02  mol.  per 
litre.  It  was  intended  to  determine  the  degree  of  dissociation  of 
potassium  bromide  from  its  effect  on  the  distribution  of  tribenzyl- 
methylammonium  bromide  between  water  and  chloroform  or  bromoform, 
but  the  fact  that  the  latter  salt  is  partly  polymerised  in  these 
solvents  rendered  the  method  inapplicable.  The  ^  object  was  partly 
attained  by  finding  the  effect  of  the  substituted  ammonium  bromide, 
potassium  bromide,  and  a  mixture  of  the  two  bromides  on  the  E.M.F. 
of  a  concentration  cell  with  silver  bromide  as  electrode,  and  the 
conclusion  is  drawn  that  up  to  0*02  molar  concentration  conductivity 
measurements  give  accurate  results  for  the  degree  of  dissociation 
of  potassium  bromide.  The  results  were  complicated  by  the  fact  that 
the  complex  bromide  is  adsorbed  by  silver  bromide,  as  is  also  potassium 
bromide  to  a  smaller  extent.  G.  S. 

Apparatus  for  the  Measurement  of  Transport  Numbers. 
Osgarre  Scarpa  ( Nuovo  Cim.,  1912,  [vi],  3,  308  —  312). — The 
conditions  which  should  be  fulfilled  by  a  satisfactory  transport 
apparatus  are  given,  and  two  forms  of  apparatus  which  satisfy  the 
conditions  are  described.  The  first  form,  which  is  used  when  the 
anode  and  cathode  liquids  and  that  from  the  central  compartment  have 
to  be  obtained  separately,  consists  of  a  fairly  wide  tube  of  equal  bore 
(diameter  10 — 20  mm.),  bent  several  times  upon  itself,  and  the  ends 
sealed  to  two  wider  tubes  which  form  the  anode  and  cathode  compart¬ 
ments  respectively.  The  final  apparatus  has  the  form  of  two  inverted 
U-tubes,  the  inner  limbs  of  which  are  in  communication  at  the  base, 
and  the  outer  limbs  bent  upwards  at  the  base  and  sealed  to  the  wider 
vertical  tubes.  Two  narrow  vertical  glass  tubes,  and  R2,  are  sealed 
to  the  tops  of  the  U-tubes  :  they  coalesce  at  some  distance  above  to  a 
single  tube,  which  can  be  closed  by  a  tap.  At  the  base  of  the  central 
tube,  where  the  inner  limbs  of  the  U-tubes  join,  is  sealed  a  narrow 
glass  tube,  S,  which  is  bent  vertically.  The  apparatus  is  filled  in  such 
a  way  that  the  liquid  partly  fills  the  bases  of  the  tubes  Rj  and  R2,  and 
the  tap  is  closed.  After  the  electrolysis,  the  tap  is  opened  and  the 
solution  in  the  tubes  descends  and  separates  the  contents  of  the 
apparatus  into  three  parts,  the  anode,  cathode,  and  central  solutions, 
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which  can  be  removed  separately,  the  central  liquid  being  obtained 
through  S  by  blowing  through  the  single  tube  connecting  and  at 
the  top. 

The  second  apparatus  consists  of  an  inverted  U-tube  with  the  outer 
limbs  bent  round  vertically,  and  rising  above  the  top  of  the  U-tube. 
To  the  upper  part  of  the  latter  is  sealed  a  narrow  vertical  tube  provided 
with  a  tap.  G.  S. 

Influence  of  Pressure  on  the  Position  of  Liquid  Metals  in 
the  Thermo-electric  Series.  Ernst  Siegel  (Ann.  Physik,  1912,  [iv], 
38,  588 — 636). — The  influence  of  pressure  on  the  thermo-electric 
behaviour  of  liquid  bismuth,  tin,  and  mercury  has  been  examined.  In 
the  case  of  mercury,  measurements  at  temperatures  from  20°  to  350° 
show  that  the  pressure  effect  is  not  independent  of  the  temperature, 
but  increases  at  first  with  rise  of  temperature  and  then  diminishes. 
For  liquid  bismuth  and  tin,  the  pressure  effects  are  less  than  2%  of  the 
value  obtained  for  mercury  over  the  interval  0 — 100°.  The  thermo¬ 
electrical  behaviour  of  liquid  bismuth  in  its  dependence  on  pressure  is 
therefore  very  different  from  that  of  the  solid  metal,  and  it  is  suggested 
that  the  effects  in  the  two  cases  are  not  of  the  same  kind. 

To  facilitate  the  carrying  out  of  the  experiments  at  the  high 
temperatures  necessary  in  the  case  of  bismuth  and  tin,  the  author  has 
devised  an  electrically  heated  bath  of  Wood’s  metal,  by  means  of  which 
it  was  possible  to  maintain  the  temperature  of  the  thermo-electric 
junctions  constant  within  0'001°.  H.  M.D. 

Magnetic  Properties  of  a  Graded  Series  of  Nickel- 
Manganese  Alloys.  James  G.  Gray  (Phil.  Mag.,  1912,  [vi],  24, 
1 — 14). — The  magnetic  properties  of  nickel  and  of  a  series  of  nickel 
manganese  alloys,  containing  5,  10  ...  to  30%  of  manganese,  have  been 
investigated  at  the  ordinary  temperature  and  at  —190°  in  the 
conditions  brought  about  by  (1)  the  process  of  casting,  (2)  annealing  at 
900°,  (3)  quenching  at  900°. 

In  the  case  of  pure  nickel,  the  effect  of  cooling  is  to  diminish  the 
susceptibility  for  low  fields  and  to  increase  it  for  high  fields.  The 
strength  of  the  field  at  which  the  magnetisation  curves 
corresponding  with  15°  and  —190°  cross  is  greater  than  200  C.G.S. 
units.  The  effect  of  adding  manganese  to  nickel  is  to  diminish  the 
susceptibility  of  the  latter.  The  resulting  alloy  behaves  normally, 
however,  in  that  the  magnetisation  curve  for  -  190°  lies  initially 
below  and  later  above  the  curve  for  15°.  This  behaviour  is 
characteristic  of  the  material  in  all  three  conditions. 

For  the  alloys  containing  5,  10,  and  15%  of  manganese,  the 
magnetisation  curves  cross  at  points  corresponding  with  field  intensities 
of  45,  24,  and  14  C.G.S.  units  respectively  in  the  case  of  the  annealed 
material,  whereas  the  corresponding  values  for  the  quenched  alloys  are 
20,  10  and  7. 

The  alloy  containing  20%  manganese  has  somewhat  remarkable 
magnetic  properties.  In  all  three  conditions  the  magnetisation  curves 
for  15°  and  —  190°  cross  one  another  at  points  corresponding  with 
very  small  magnetising  forces,  and  the  improvement  in  the  magnetic 
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susceptibility,  which  is  brought  about  by  cooling  to  -  190°,  is  very 
large.  When  an  alloy  of  this  composition  is  quenched  at  900°,  it  is 
non-magnetic  at  the  ordinary  temperature,  but  acquires  a  marked 
susceptibility  when  cooled  to  —  190°. 

Alloys  containing  25  and  30%  manganese  are  only  feebly  magnetic 
in  all  three  conditions.  The  magnetisation  curves  cross  for  very 
small  field  intensities. 

The  magnetic  properties  of  the  nickel-manganese  alloys  are  not 
altered  by  previous  cooling  to  -190°,  and  in  this  respect  they  differ 
essentially  from  the  manganese-  and  nickel-steels.  H.  M.  D. 

Use  of  the  Magnetic  Field  in  Determining  Constitu¬ 
tion.  XVI.  Paul  Pascal  {Bull.  Soc.  chim.,  1912,  [iv],  11,  636 — 640. 
Compare  this  vol.,  ii,  326,  426).  —  An  examination  of  the  magnetic 
susceptibilities  of  a  number  of  acetylenic  compounds  shows  that  the 
presence  of  the  treble  linking  decreases  the  diamagnetism,  the 
necessary  correction  in  calculating  the  molecular  susceptibilities  of 
such  compounds  being  +8x  10-7.  This  correction  is  much  less  than 
that  for  the  double  linking,  namely,  -t-57xl0-7.  In  the  following 
cases  the  further  corrections  necessary  are :  conjugation  of  the  treble 
linking  with  (1)  a  benzene  nucleus,  —  16  x  10~7  ;  (2)  ether  oxygen, 
—  12*5  x  10-7  ;  (3)  carbonyl  oxygen,  +  11  x  10-7  ;  (4)  acid  hydrogen,  as 
in  phenyl  acetylene,  -  12  x  10-7.  It  is  noteworthy  that  conjugation 
with  the  benzene  nucleus  has  an  opposite  effect  to  conjugation  with 
carbonyl  oxygen,  in  contradistinction  to  the  effect  these  conjugations 
have  on  the  refractometric  constants. 

If  the  carbon  chain  is  branched  or  arylated,  the  presence  of  the 
treble  linking  prevents  the  radicles  on  either  side  of  it  affecting  each 
other  as  far  as  their  magnetic  properties  are  concerned.  T.  S.  P. 

Gravity  and  the  Molecular  and  Atomic  Energy  of  Gases. 
E.  Low  ( Zeitsch .  physilcal.  Chem.,  1912,  80,  192 — 205). — Simple 
mathematical  deductions  are  given  of  the  effect  of  gravitational  attrac¬ 
tion  on  the  molecular  and  atomic  energy  of  diatomic  gases,  and  of  the 
work  done  by  the  particles  against  this  attraction.  The  condition  of 
affairs  in  a  gas  column  of  uniform  temperature  and  of  a  gas  column 
in  connective  equilibrium  is  also  considered.  Owing  to  the  effects  in 
question,  a  column  of  oxygen,  which  has  the  absolute  temperature 
273°  at  the  base,  is  at  a  temperature  of  261*51°  at  a  level  of  1064*7 
metres.  In  a  gas  column  of  maximum  density,  for  which  the  work  of 
expansion  is  zero,  the  conditions  are  particularly  simple.  The  modi¬ 
fications  required  to  render  the  equations  applicable  to  monatomic 
gases  are  considered.  G.  S. 

Kinetic  Properties  of  a  Molecule  in  a  Substance.  Richard 
D.  Kleeman  {Phil.  Mag.,  1912,  [vi],  24,  101 — 118). — Since  the 
temperature  registered  by  a  thermometer  immersed  in  a  perfect  gas 
is  unaltered  when  the  gas  expands  without  doing  external  work,  it 
appears  that  the  temperature  indicated  is  independent  of  the  number 
of  molecules  impinging  per  second  on  unit  area  of  the  surface  of  the 
bulb.  Since,  also,  the  registered  temperature  is  independent  of  the 
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material  of  the  bulb,  it  follows  that  this  temperature  is  solely  regulated 
by  the  velocity  of  the  molecules  when  free  from  the  action  of  external 
forces. 

The  effect  of  molecular  attraction  is  to  make  the  molecules  approach 
one  another  on  collision  with  a  greater  velocity  than  they  would  have 
if  there  were  no  molecular  attraction.  The  average  velocity  of  a 
molecule  may  thus  be  much  larger  than  the  minimum  velocity  which 
corresponds  with  its  temperature. 

In  respect  of  the  pressure  exerted  by  the  molecules,  it  is  pointed  out 
that  the  attraction  which  the  walls  of  the  containing  vessel  exert  on  a 
molecule  will  not  affect  the  magnitude  of  the  change  of  momentum 
during  collision,  and,  therefore,  the  pressure  exerted  by  a  molecule 
will  depend  only  on  its  minimum,  that  is,  the  velocity  it  possesses  when 
free  from  the  action  of  external  forces.  On  the  basis  of  these  con¬ 
siderations,  formulae  are  obtained  which  give  the  number  of  molecules 
passing  through  one  square  cm.  per  sec.  General  formulae  are  also 
deduced  for  the  coefficient  of  viscosity,  the  thermal  conductivity,  the 
coefficient  of  diffusion,  and  the  velocity  of  sound.  H.  M.  D. 

A  Convenient  Stirring  Thermometer.  A.  Scholz  ( Chevi .  Zeit., 
1912,  30,  541). — A  glass  stirring  rod  is  attached  to  a  thermometer  by 
two  rubber  bands,  the  end  of  the  rod  projecting  slightly  beyond  the 
bulb,  or  even  being  bent  round  so  as  to  protect  the  bulb. 

C.  H.  D. 

Cryoscopy  and  Heats  of  Solution,  Fusion,  and  Vaporisation 
of  cycMEexanol.  Robert  de  Forcrand  ( Compt .  rend.,  1912,  154, 
1767 — 1770). — Pure  cycfohexanol  melts  at  22'45°  (compare  this  vol., 
i,  548),  but  the  presence  of  the  merest  trace  of  water  is  sufficient  to 
lower  the  melting  point.  On  exposure  to  the  air,  even  at  10°,  the 
crystals  rapidly  liquefy,  owing  to  absorption  of  moisture. 

From  cryoscopic  measurements  in  which  benzene,  water,  and 
ethylene  dibromide  were  used  respectively  as  solutes,  the  molecular 
depression  of  the  freezing  point  (of  cycfohexanol)  is  found  to  be 
382-8°.  This  value  is  very  high,  and  explains  the  effect  of  traces  of 
water  on  the  melting  point ;  0-l%  of  water  would  cause  a  depression  of 
2‘13°.  The  heat  of  fusion  is  then  calculated  (by  van’t  Hoff’s 
formula)  to  be  0-448  Cal.  per  mol.  This  value  could  not  be  checked  by 
direct  experiment ;  it  was  determined  indirectly,  however,  by 
measuring  the  heat  of  solution  of  the  solid  at  20-33°  and  of  the  liquid 
at  20-33°,  and  found  to  be  0412  Cal.  per  mol.,  a  sufficiently  good 
agreement. 

The  boiling  point  at  pressures  varying  from  555'5 — 821-5  mm.  was 
also  determined,  and  from  the  results  the  molecular  heat  of  vaporisa¬ 
tion  was  found  to  be  11-657  Cal.  Trouton’s  coefficient  is  then  26-87, 
which  indicates  very  marked  association,  as  is  the  case  with  other 
alcohols.  T.  S.  P. 

New  Formulae  for  Representing  the  Vapour  Pressure  of 
"Water  Vapour.  P.  H.  Hofbauer  ( Zeitsch .  physikal.  Chem.,  1912, 
80,  117 — 124). — A  theoretical  paper  in  which  a  number  of  formulae 
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for  representing  the  variation  of  the  vapour  pressure  of  water  with  the 
temperature  are  suggested,  and  are  shown  to  afford  a  satisfactory 
representation  of  the  experimental  results.  Up  to  100°  the  following 
formula  holds:  log.log.760//?  =  4 '08000  +  log.(373  —  6)  -  (1  +  1/6*9) 
(log. 373  +  log. 8)  ;  for  the  vapour  pressure  of  ice  it  has  the  form 
log.log.  4'579/jo  =  1 -10270  +  log.(273-  6)  -  (1  +  l/'2O*7)log.0t  and  for 
temperatures  between  100°  and  200°  the  following  formula  is  valid  : 
log.log.^/760  =  1  -13558  +  log.  (0  -373)  -  (1  +  l/6'9)log.0,  where  ^repre¬ 
sents  in  each  case  the  saturation  pressure  at  the  absolue  temperature 
0.  Modifications  of  these  formula  are  also  suggested.  G.  S. 

Chemical  Affinity.  VII.  Formation  of  Double  Salts  and 
Double  Decomposition.  J.  N.  Bronsted  ( Zeitsch .  physikal.  Ghent., 
1912,  80,  206 — 234). — The  principles  established  in  a  previous  paper 
(compare  Abstr.,  1911,  ii,  381,  856)  are  now  applied  to  determine  the 
affinity  and  heat  of  formation  of  the  double  salts,  CuCl,2KCl, 

2PbCl2,KCl, 

and  PbCl2,KCl,^H20.  On  the  basis  of  these  results  the  affinity  and 
the  heat  change  of  the  reactions  between  the  chlorides,  nitrates, 
sulphates,  and  chlorates  of  sodium  and  potassium  have  been  obtained. 

The  complete  equilibrium  diagram  in  the  system  KC1-CuC1-H20 
have  been  established  by  solubility  measurements  at  22°.  Only  one 
double  compound,  CuCl,2KCl,  exists  under  these  conditions ;  it  forms 
fairly  large,  colourless  crystals,  fairly  stable  in  the  air.  The  affinity 
of  the  reaction  CuCl  +  2KCl  — >■  CuCl,2KCl  (all  the  substances  taken 
in  crystalline  form)  is  1380  -  l'4f  cal.,  and  the  heat  development 
between  0°  and  60°  is  1760  cal. 

The  equilibrium  in  the  system  PbCJ2-KCl-H20  has  been  determined 
at  20°.  Only  two  compounds,  2PbCl2,KCl  and  PbCl2,KCl,|H20, 
already  described  by  previous  observers,  exist  under  these  conditions. 
The  affinity  and  heat  of  formation  of  these  salts  have  been  obtaioed  by 
E.M.F.  measurements  in  the  usual  way. 

In  the  determination  of  the  affinity  and  heat  changes  in  the 
reactions  between  alkali  salts,  only  the  double  lead  salts  were  found 
suitable.  As  an  illustration  of  the  method,  the  E.M.F.  of  the  changes 
2Pb  +  4HgCl  +  KNOs  +  NaCl  — 2PbCl2,KCl  +  NaN03  +  4Hg  and 
2Pb  +  4HgCl  +  KClOg  +  NaCl  — >  2PbCl2,KCl  +  NaC103  +  Hg  were 

measured,  the  difference  KN03  +  NaC103 — >-  KC103  +  NaN03  being 
the  reaction  under  investigation.  The  free  energy  is  positive  for  the 
following  reactions  from  left  to  right :  KOI  +  NaNOs  — >-  KN03  +  NaCl ; 
KOI  +  £Na2S04  — >•  £K2S04  +  NaCl  ;  KC1  +  NaC103  — >  ' KC103  + 
NaCl ;  KN03  +  £Na2S04  — >  £K2S04  +  NaN03  ;  KN03  +  NaC103 
KC103  +  NaN03 ;  §K2S04  +  NaC10s  iNa2S04  +  KC1G3. 

The  affinity,  temperature-coefficient  of  the  'affinity,  and  heat 
development  of  these  six  reactions  are  given,  and  it  is  shown  that  the 
heat  development  obtained  indirectly  as  above  is,  in  each  case,  in  good 
agreement  with  that  determined  calorimetrically.  G.  S. 

Space  Formulae  and  Heats  of  Combustion  of  Acyclic 
Hydrocarbons.  Ruperto  Lobo  Gomez  (Anal.  Fis.  Quim.,  1912,  10, 
158 — 166). — The  heat  of  combustion  of  a  hydrocarbon  may  be 
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calculated  by  means  of  the  formulae:  paraffin  series,  157»  +  55; 
olefine  series,  157^  +  28;  acetylene  series,  157n  +  2;  diolefine  series, 
157w  — 39;  diacetylene  series,  157/&-91,  n  being  the  number  of 
carbon  atoms.  G.  D.  L. 

Heat  of  Solution  of  Potassium  Nitrate  at  High  Tempera¬ 
tures.  M.  K.  Levalt-Ezersky  (J.  Russ.  Phys .  Chem.  Soc .,  1912,  44, 
665 — 677). — By  means  of  a  special  apparatus  the  author  has  measured 
the  integral  heat  of  solution  and  the  heat  of  dilution  of  potassium 
nitrate  at  50°,  60°,  and  70°. 

The  values  in  cals,  of  the  integral  heats  of  solution  for  those 
quantities  of  the  salt  which  at  the  given  temperatures  saturate 
1  gram-mol.  of  water  are  :  <?<r=  779  at  50°,  927  at  60°,  and  1126  at  70°, 
so  that  not  only  does  the  absolute  magnitude  of  increase  with  rise 
of  temperature,  but  dQajdt  also  increases. 

The  dissolution  of  1  gram  of  the  salt  in  p  grams  of  water  to  give  a 
solution  having  a  certain  temperature  may  be  effected  in  two  ways  : 
(1)  The  salt  at  temperature  tx  is  dissolved  in  water  at  the  same 
temperature,  and  the  solution  then  cooled  to  t2 ;  in  this  case  the  heat 
effect  of  the  process  is  given  by  Qtl  -  k(1  +p)(t1  - 12),  where  k  is  the 
specific  heat  of  the  solution.  (2)  The  salt  and  water  are  cooled 
separately  to  t2,  and  mixed  at  this  temperature ;  the  heat  effect  is  then 
expressed  by  Qt2  -  (c  +p){tl  -  <2).  Since,  in  the  two  instances,  the 
initial  and  final  states  are  the  same,  these  two  heat  effects  must  be 
equal,  and  therefore  Qh  =  Qt2  ~  [(c  +  p)/(l  +p)~  k](1  +p){tx  -  t2)-  Here 
(c+p)/(l  +p )  represents  the  specific  heat  of  the  solution  calculated  as 
the  arithmetic  mean  of  the  specific  heats  of  its  constituents.  If  k  is 
less  than  (c+p)/(  1  +p),  the  heat  of  solution  will  diminish  with  rise  of 
temperature  ;  p  may  then  be  an  arbitrary  number,  and  the  rule  will 
hold  for  all  heats  of  solution  whether  initial  or  integral.  Stackelberg 
(Abstr.,  1896,  ii,  589)  showed  that  diminution  of  the  integral  heat  of 
solution  with  rise  of  temperature  should  be  a  general  phenomenon,  and 
Bindel  (Abstr.,  1890,  1042),  from  the  results  of  investigations  of 
supersaturated  solutions  of  a  number  of  salts,  arrived  at  the  conclusion 
that  the  specific  heat  is  always  less  than  the  calculated  value,  this 
being  also  found  by  Personne  {Ann.  Chim.  Phys.,  1856,  [iii],  33)  to  be 
the  case  with  dilute  solutions.  The  same  result  is  obtained  at  the 
high  temperatures  of  the  author’s  experiments. 

Measurements  of  the  integral  heats  of  solution  of  potassium  nitrate 
in  a  small  and  constant  porportion  of  water  at  50°,  60°,  and  70°  show 
that  the  diminution  of  the  integral  heat  of  solution  with  rise  of 
temperature  is  very  slow.  Thus,  with  1  gram-mol.  of  the  salt  in  6'56 
gram-mols.  of  water,  the  value  is  5T1  at  50°,  5'07  at  60°,  and  5’00  at 
70°.  The  initial  heat  of  solution,  however,  diminishes  more  rapidly 
with  rise  of  temperature,  the  value  for  1  gram-mol.  of  the  salt  in  200 
gram-mols.  of  water  being  —  9’22  Cals,  at  0°,  —8*52  at  18°,  —  7'27  at 
50°,  and  -  6'75  at  70°. 

The  heat  effect  of  dilution  of  potassium  nitrate  solutions  diminishes 
in  absolute  magnitude  with  rise  of  temperature.  Thomsen  ( Thermo - 
chemische  Untersuchungen,  Vol.  I.),  from  the  results  of  experiments  on 
the  dilution  of  solutions  at  7 — 8°  and  at  24 — 25°,  drew  the  conclusion 
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that,  independently  of  the  sign  of  the  heat  effect,  the  change  of  the  latter 
with  rise  of  temperature  is  always  negative.  This  rule  is  found  to 
hold  for  solutions  of  potassium  nitrate  for  the  limits  of  temperature 
50—70°. 

The  magnitude  of  the  integral  heat  of  solution  of  potassium  nitrate, 
referred  to  1  gram-mol.  of  solvent,  increases  with  rise  of  temperature, 
and  this  may  be  regarded  as  typical  of  salts  the  solubilities  of  which 
increase  rapidly  as  the  temperature  is  raised.  T.  H.  P. 

The  Density  of  Liquids  below  0°.  Jean  Timmermans  {Bull. 
Soc.  chim.  Belg.,  1912,  26,  205 — 215). — The  coefficient  of  expansion 
below  0°  is  given  for  a  dozen  organic  liquids  with  an  accuracy  of  1  in 
3000.  The  law  of  the  rectilinear  diameter,  namely,  that  the  mean  of 
the  densities  of  a  liquid  and  of  its  saturated  vapour  is  a  linear 
function  of  the  temperature,  does  not  hold  absolutely,  provided  that 
the  observations  are  extended  sufficiently  far  from  the  critical  tempera¬ 
ture.  For  example,  the  rectilinear  diameter  for  normal  pentane  is  a 
straight  line  between  the  critical  temperature  (  +  197°)  and  0°,  but 
curves  between  0°  and  the  solidification  point  (  —  130°). 

No  liquids  other  than  water  and  helium,  even  including  substances 
which  are  known  to  be  polymerised,  exhibit  the  phenomenon  of  a 
maximum  density. 

The  law  of  corresponding  states  as  modified  by  Meyer  is  applicable 
even  at  very  low  temperatures. 

The  ratio  of  the  maximum  density  of  a  fluid  to  the  critical  density 
is  equal  to  the  ratio  of  the  critical  density  to  the  theoretical  density. 

E.  F.  A. 

Dilatometric  Investigation  of  Certain  Synthetic  Processes. 
Gino  Galeotti  {Zeitsch.  physikal.  Chem.,  1912,  80,  241 — 250). — In  a 
previous  paper  (compare  Abstr.,  1911,  ii,  257)  it  was  shown  that 
certain  cases  of  hydrolytic  decomposition  were  accompanied  by  diminu¬ 
tion  of  volume.  It  is  now  shown  that  certain  syntheses,  such  as 
the  formation  of  ethyl  acetate,  ethyl  butyrate,  butyrin,  and  olein, 
are  attended  by  a  diminution  of  volume.  The  explanation  advanced 
is  that  the  water  passing  from  the  substances  into  the  mass  of 
solvent  occupies  a  greater  volume  in  the  latter  circumstances. 

G.  S. 

A  New  Hypothesis  Relating  to  the  Nature  of  Different 
States  of  Aggregation  and  of  [Allotropic]  Modifications. 
Leon  ISchames  {Ann.  Physik,  1912,  [ivj,  38,  83U — 848). — The  view  is 
expressed  that  every  change  in  the  state  of  aggregation  of  a  substance 
or  in  the  allotropic  form  of  an  element  is  accompanied  by  a  change  in 
molecular  complexity.  The  transition  from  the  gaseous  to  the  liquid 
and  from  the  liquid  to  the  solid  state  is  supposed  to  be  attended  by  a 
sharp  increase  in  the  degree  of  association.  It  is  shown  that  various 
facts  can  be  satisfactorily  interpreted  in  terms  of  this  hypothesis,  and 
the  properties  of  benzene  and  water,  as  representing  respectively  a 
normal  and  an  anomalous  liquid,  are  more  particularly  considered. 
Whereas,  according  to  the  author,  both  liquids  consist  of  associated 
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molecules,  the  difference  in  their  physical  behaviour  is  due  to  the 
circumstance  that  the  association  of  benzene  is  almost  independent  of 
the  temperature,  whereas  that  of  water  increases  continuously  as  the 
temperature  decreases.  In  accordance  with  this  view,  a  modification 
of  the  ordinary  molecular  surface  energy  equation  (Edtvos-Ramsay)  is 
suggested,  and  this  modified  form  represents  the  behaviour  of  both 
the  so-called  normal  and  associated  liquids  without  any  distinction. 

Not  only  is  a  change  in  state  of  aggregation  attributable  to  an 
alternation  in  molecular  complexity,  but  the  author  shows  that  the 
change  from  one  allotropic  form  to  another  and  the  development 
of  ferromagnetic  properties  may  also  be  due  to  the  same  cause. 

H.  M.  D. 

Condensation  of  Metallic  Vapours.  Volkmar  Kohlschuttek 
and  C.  Ehlers  ( Zeitsch .  Elektrochem.,  1912,  18,  373 — 380). — In  order 
to  determine  how  the  form  in  which  a  metal  condenses  is  influenced 
by  the  nature  of  the  "indifferent  gas  with  which  it  is  in  contact, 
arsenic,  selenium,  cadmium,  and  zinc  were  slowly  sublimed  in  a  vacuum 
and  also  in  different  gases  at  various  pressures,  and  the  deposited 
metals  examined  microscopically.  It  was  found  that  metals  which 
sublime  in  compact  form  in  a  vacuum  or  in  a  gas  at  low  pressure  are 
obtained  in  a  more  finely  divided  form  the  greater  the  pressure  of  the 
gas,  and  for  different  gases  at  equal  pressures  the  state  of  division  is 
the  finer  the  denser  the  gas.  A  possible  explanation  is  that  the 
molecular  movements  which  cause  Brownian  motion  in  suspended 
particles  act  in  opposition  to  the  surface  tension  and  cohesion  forces 
which  tend  to  increase  the  size  of  the  condensed  particles. 

The  paper  is  illustrated  by  a  large  number  of  photo-micrographs. 

G.  S. 

Alteration  of  Viscoeity  on  Solution.  Carl  Schall  {Zeitsch. 
Elektrochem,.,  1912,  18,  500 — 503.  Compare  this  vol.,  ii,  434). — The 
rule  enunciated  in  the  previous  paper  {loc.  cit.),  that  in  the  neighbour¬ 
hood  of  the  freezing  point  of  the  solvent  the  temperature-coefficient 
of  the  viscosity  is  proportional  to  the  freezing-point  depression,  is 
shown  to  hold  for  certain  classes  of  aqueous  solutions  of  inorganic 
salts,  more  particularly  the  alkali  halides  and  nitrates.  The 
available  data  are  tabulated  in  full  and  represented  graphically. 

G.  S. 

Methods  of  Determining  the  Association  Factors  of 
Liquids.  Dan  Tyrer  {Zeitsch.  physikal.  Chem.,  1912,  80,  50 — 66). — 
All  the  methods  hitherto  suggested  for  determining  the  degree  of 
association  of  liquids  are  unsatisfactory.  In  particular,  the  methods 
depending  on  surface-tension  measurements  are  untrustworthy,  since 
in  all  probability  the  state  of  the  surface  layer  of  a  liquid  is  very 
different  from  that  of  the  interior.  There  are  other  objections  to 
the  well-known  Ramsay-Shields  method ;  for  instance,  the  “  true 
critical  temperature  ”  is  not.  constant,  as  assumed,  but  depends  on 
the  complexity  of  the  liquid,  which  alters  with  the  temperature,  the 
observed  critical  temperature  being  the  lowest,  as  it  corresponds  with 
the  smallest  value  for  the  molecular  complexity. 
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The  conditions  which  must  be  fulfilled  by  an  equation  which  admits 
of  a  satisfactory  calculation  of  the  degree  of  association  of  a  liquid 
are  given.  One  condition  is  that  all  the  physical  constants  in  the 
equation  should  refer  to  the  main  bulk  of  liquid  and  not  to  localised 
properties,  such  as  surface  tension  and  vapour  pressure ;  they  must 
also  be  independent  of  the  vapour  phase,  or  refer  to  a  condition  in 
which  the  influence  of  the  vapour  phase  can  be  neglected.  The 
different  respects  in  which  the  methods  hitherto  suggested  (compare 
Batschinski,  Abstr.,  1911,  ii,  189;  Longinescu,  Abstr.,  1908,  ii,  931  ; 
Traube,  Abstr.,  1896,  ii,  153,  411)  fail  to  satisfy  the  conditions  are 
given.  The  method  of  Guye  (Abstr.,  1893,  ii,  204)  approximately 
fulfils  all  the  conditions,  but  is  only  applicable  at  the  critical 
temperature.  G.  S. 

Surface  Tension  and  Coagulation  of  Colloidal  Systems. 
Theory  of  the  Action  of  Poisons,  Drugs,  and  Dyes.  Isidor 
Traube  (Kolloid.  Ghem.  Beihefte ,  1912,  3,  237 — 336). — It  is  shown  in  a 
very  extended  series  of  experiments  that  there  is  a  close  analogy 
between  the  action  of  salts,  acids,  alkaloids,  etc.,  in  diminishing  the 
surface  tension  and  degree  of  dispersion  (leading  to  coagulation)  of 
solutions  of  dyes,  and  that  these  phenomena  throw  light  on  the  nature 
of  the  action  of  poisons  and  drugs.  The  surface  tension  was  measured 
by  the  drop  method.  No  special  precautions  were  taken  to  purify  the 
dyes. 

Dyes  vary  greatly  in  respect  of  their  influence  on  the  surface- 
tension  of  water.  Bhodamine  is  so  active  that  1  part  in  20,000,000 
parts  of  solution  can  be  detected  in  this  way,  whilst  salts  of  sulphonic 
acids  have  a  comparatively  slight  influence. 

In  the  case  of  the  basic  dyes  rhodamine-/?  and  malachite-green,  the 
activity  of  the  anions  both  with  reference  to  coagulation  and 
diminution  of  the  surface  tensions  of  the  solutions  is  in  the  order : 
I>C103>N03>Br>Cl.  On  the  other  hand,  the  nature  of  the  anion 
has  very  little  influence  on  the  physical  properties  of  solutions  of  the 
acid  dyes  wool-violet  and  benzopurpurin-/?. 

Solutions  of  night-blue  (0’2%)  and  wool-violet-N  were  very  fully 
investigated.  With  the  first-mentioned  solution,  a  number  of  salts  of 
the  alkalis,  such  as  potassium  iodide  and  nitrate,  produce  at  first 
increased  surface  tension,  which  reaches  a  maximum  and  then 
diminishes  as  the  amount  of  salt  is  progressively  increased  until  it 
reaches  that  of  water,  when  a  further  small  addition  of  salt  causes 
precipitation  in  the  previously  clear  solution.  The  maximum  of 
surface  tension  is  attained  in  different  concentrations  with  the  different 
salts ;  the  order  of  the  anions  is  as  follows  :  I,  CNS,  C104,  C103,  Br, 
CN,  Cl,  OH,  F,  S04,  P207,  which  is  closely  parallel  to  the  cohesion 
pressure  series,  as  given  by  the  author  (compare  Abstr.,  1911,  ii,  469). 
As  regards  the  action  of  salts  of  the  alkaline  earths  and  heavy  metals, 
the  cations,  with  the  exception  of  mercury  (the  chloride  and  cyanide 
were  used)  have  very  little  effect  on  night-blue.  The  order  of  the 
activity  of  acids  towards  night-blue  has  also  been  determined  ;  the 
effect  on  the  surface  tension  and  degree  of  dispersion  is  closely 
parallel.  Organic  cations,  including  poisonous  alkaloid  salts,  and 
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indifferent  substances  have  very  little  influence  on  the  physical 
properties  of  night-blue.  It  is  pointed  out  that  there  is  a  close 
parallelism  as  regards  the  action  of  different  substances  on  night-blue 
and  (as  regards  poisoning  effect)  on  blood  and  protoplasm. 

Just  as  the  basic  dye  night-blue  is  chiefly  affected  by  anions,  so 
the  nature  of  the  cation  is  of  main  importance  as  regards  the  acid  dye 
wool-violet-^.  Organic  bases,  including  the  poisonous  alkaloids  and 
their  salts,  have  considerable  influence  on  the  physical  properties  of 
wool-violet,  and  the  order  of  their  activity  is  similar  to  their  effect  as 
blood  poisons. 

Experiments  on  the  effect  of  different  classes  of  chemical  compounds 
on  the  surface  tension  and  dispersion  of  lecithin  and  soap  solutions, 
blood  corpuscles,  proteins,  etc.,  are  described,  and  it  is  shown  that  the 
order  of  activity  of  different  substances  is  in  all  cases  parallel  to  that 
observed  for  dyes.  The  poisonous  effect  of  mercuric  chloride  can  be 
neutralised  to  some  extent  by  the  subsequent  addition  of  potassium 
iodide.  Salvarsan  is  particular  effective  as  a  coagulating  agent. 

As  regards  the  reciprocal  action  of  different  substances,  it  is  shown 
that  alkaloids  caused  coagulation  in  approximately  the  same  order  as 
they  are  coagulated,  and  for  this  and  other  reasons,  the  conclusion  is 
drawn  that  the  physical  action  of  substances  on  colloidal  systems  is 
the  sum  of  two  constants,  one  depending  on  the  nature  of  the  system, 
the  other  on  that  of  the  substance. 

These  considerations  are  applied  to  elucidate  the  nature  of  the  action 
of  poisons  and  of  drugs,  and  the  nature  of  dyeing.  In  connexion 
with  drugs,  the  importance  of  the  fact  that  cations  affect  mainly 
anionic  colloids  and  anions  act  chiefly  on  cationic  colloids  has  been 
insufficiently  appreciated.  G.  S. 


The  Physical  Chemistry  of  the  Lipoids.  I.  The  Relation¬ 
ship  of  dyes  to  Lipoids.  Siegfried  Loewe  ( Biochem .  Zeitsch ., 
1912,  42,  150 — 189) — The  distribution  was  investigated  of  methylene- 
blue  between  an  aqueous  phase  and  a  chloroform  phase,  in  which 
various  lipoids  (cephalin,  cerebroside,  the  other  brain  lipoids,  choles¬ 
terol,  linseed  oil,  and  thymol)  were  dissolved.  The  pigment  (methylene- 
blue)  was  estimated  in  the  aqueous  phase  by  precipitation  with  crystal- 
Ponceau,  according  to  a  method  originally  suggested  by  Pelet  and 
Garuti.  The  two  phases  were  left  in  contact  until  equilibrium  was 
established,  shaking  being  dispensed  with  owing  to  the  formation  of 
permanent  emulsions.  Several  days  were  necessary  to  attain  equili¬ 
brium.  The  concentration  of  the  dye  in  water  and  of  the  lipoid  in 
chloroform  was  varied  in  the  different  experiments.  The  distribution 
of  the  dye  does  not  obey  Henry’s  law.  In  the  majority  of  cases  it 
appears  to  follow  the  exponential  equation  of  an  adsorption  pheno¬ 
menon.  Nevertheless,  the  various  lipoids  behave  differently  in  this 
respect,  in  some  cases  the  amount  of  dye  depending  on  the  concentra¬ 
tion  of  the  lipoid  in  chloroform,  and  in  other  cases  being  independent 
of  this  factor.  The  author  suggests  the  division  of  the  various 
lipoids  into  four  groups  according  to  their  behaviour  as  regards  the 
distribution  of  dyes.  S.  B.  S. 

VOL.  Cll.  ii.  49 
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The  Physical  Chemistry  of  the  Lipoids.  II.  Relationship 
of  Lipoids  to  Other  Organic  Substances  (Narcotics, 
Hypnotics,  etc.).  Siegfried  Loewe  ( Biochem .  Zeitsch .,  1912,  42, 
190 — 204). — The  author  draws  the  conclusion,  from  a  re-examination 
of  Baum’s  numbers  on  the  distribution  of  sulphonal,  trional,  and 
tetronal  between  olive  oil  and  an  aqueous  phase,  that  the  process  is 
one  of  adsorption  of  the  narcotic  by  oil,  in  which  the  exponent  is 
greater  than  1.  The  adsorption  of  chloral  hydrate  by  cholesterol  is  so 
small  that  the  process  can  play  no  essential  part  in  the  organism. 
From  his  own  experiments,  the  author  draws  the  conclusion  that  the 
attachments  of  chloroform  by  the  white  matter  and  of  nicotine  by 
both  white  and  grey  matters  of  the  brain  are  adsorptive  processes, 
as  are  also  the  combinations  of  tetanus  toxin  with  brain  and  lipoids. 

S.  B.  S. 

The  Physical  Chemistry  of  Lipoids.  III.  Diffusion  into 
Lipoids.  Siegfried  Loewe  (Biochem.  Zeitsch .,  1912,42,205 — 206). — 
In  confirmation  of  the  statements  that  lipoids  do  not  act  as  true 
solvents,  but  rather  as  adsorbents,  the  author  shows  that  nicotine  does 
not  diffuse  through  layers  of  cephalin  (not  dissolved  in  a  solvent),  or 
methylene-blue  through  lipoids.  S.  B.  S. 

The  Physical  Chemistry  of  Lipoids.  IV.  The  Properties 
of  Lipoid  Solutions  in  Organic  Solvents.  Siegfried  Loewe 
{Biochem.  Zeitsch .,  1912,  42,  207 — 218). — In  contrast  to  other  lipoids, 
cholesterol  raises  the  surface  tension  of  chloroform  ;  the  other  lipoids 
depress  it.  The  influence  of  solution  of  lipoids  on  the  vapour  pressure 
of  organic  solvents  was  investigated  by  Barger’s  microscopic  method. 
From  the  results,  the  conclusion  is  drawn  that  cholesterol,  of  all  the 
lipoids  investigated,  is  the  only  odb  in  true  solution  in  all  organic 
solvents  investigated  ;phrenosinappearstoformatrue  solution  in  alcohol, 
but  not  in  chloroform.  The  solutions  of  all,  even  of  cholesterol,  are 
optically  non-homogeneous.  The  author  finally  summarises  his  results, 
from  which  he  draws  the  conclusion  that  the  lipoids  behave,  generally, 
as  colloids.  Their  attachment  to  narcotics,  dyes,  etc.,  is  not  a  linear 
function  of  the  concentration  of  the  latter  in  water,  but  agrees  rather 
with  the  exponential  equation  proposed  by  Freundlich  for  adsorption 
phenomena.  S.  B.  S. 

Adsorption.  Knud  Estrup  ( Oversigt  K.  Danslce  Videmk.  Selsk.  Forh. 
1912,  No.  2,  127 — 151). — The  chief  adsorbent  used  by  the  author  was 
blood  charcoal,  and  in  order  to  determine  whether  it  was  pure  enough 
for  use  the  following  method,  which  is  of  general  application,  was 
used.  The  adsorption  of  iodic  acid  both  with  respect  to  hydrion  and 
iodat-ion  was  investigated ;  if  both  ions  are  adsorbed  to  the  same 
extent,  the  adsorbent  contains  neither  alkali  nor  acid,  and  can  be  taken 
as  pure.  Neither  bone  charcoal  nor  sugar  charcoal  was  found  to  be 
pure  enough,  whilst  Merck’s  blood  charcoal  gave  satisfactory  results. 

Investigations  of  mixtures,  the  components  of  which  do  not  interact 
chemically,  confirmed  already  known  results,  that  the  adsorption  of 
each  component  is  diminished  by  the  presence  of  the  other.  The 
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mixtures  used  were :  potassium  hydroxide  and  potassium  iodate, 
potassium  hydroxide  and  propyl  alcohol,  potassium  hydroxide  and 
amyl  alcohol,  cadmium  iodide  and  acetone,  iodic  acid  and  succinic  acid. 
In  the  case  of  mixtures  containing  potassium  iodate,  in  which  the 
components  react  chemically  or  affect  each  other's  dissociation,  the 
adsorption  of  the  iodate  ion  is  increased  by  successive  additions  of  an 
organic  acid  (acetic  or  succinic  acid).  The  adsorption  constant  1  /n  in 
the  adsorption  isotherm  xjm  =  aclln,  remains  practically  constant,  whilst 
a  increases  with  the  concentration  of  the  acid.  The  system,  potassium 
iodate  and  malonic  acid,  gave  anomalous  results,  owing  to  chemical 
action  taking  place  with  evolution  of  carbon  dioxide. 

Measurements  are  given  of  the  adsorption,  of  potassium  iodate  by 
blood  charcoal  in  the  simultaneous  presence  of  two  other  components, 
namely,  (a)  oxalic  and  succinic  acids,  ( b )  acetone  and  ethyl  ether. 

T.  S.  P. 

Adsorption.  V.  Adsorption  by  Starch  of  Substances  Soluble 
in  Water.  Adam  W.  Rakowski  (J.  Buss.  Phys.  Chem.  Soc.,  1912, 
44,  586 — 605.  Compare  Abstr.,  1911,  ii,  470,  471 ;  this  vol.,  ii,  237). 
— Inorganic  and  organic  acids  and  salts  are  adsorbed,  either  not  at  all  or 
but  slightly,  by  starch  in  an  aqueous  medium ;  ammonium  hydroxide 
is  adsorbed  to  a  small  extent.  Starch  exhibits  marked  adsorptive 
properties  towards  alkalis  in  aqueous  solution,  hydroxides  of  heavy 
metals  in  aqueous-ammoniacal  solutions,  and  basic  colouring  matters. 
The  phenomena  of  adsorption  by  starch  of  substances  dissolved  in 
water  clearly  reveal  the  chemical  nature  of  the  adsorption,  which 
consists  of  two  processes  of  undetermined  character.  Calculation  of 
the  experimental  results  by  the  ordinary  adsorption  formula,  c2  =  /Sc/^, 
show  that  for  lithium,  sodium,  potassium,  and  barium  hydroxides  the 
values  of  the  coefficient  1  jp  vary  within  very  narrow  limits,  and  that 
the  value  of  the  coefficient  for  lithium,  sodium,  and  potassium 
hydroxides  is  different  from  that  for  barium  and  strontium  hydroxides. 
The  velocity  of  adsorption  by  starch  in  water  is  very  considerable 
during  the  first  few  seconds  and  minutes,  but  in  alcohol  no  such  stage 
of  rapid  adsorption  is  observed.  T.  H.  P.  • 

Theory  of  the  Curved  Capillary  Layer.  Gerrit  Bakker 
{Zeitsch.  physikal.  Chem.,  1912,  80,  129 — 147.  Compare  Abstr.,  1905, 
ii,  304). — An  accurate  definition  of  the  radius  A  of  a  liquid  particle 
in  contact  with  its  own  vapour  is  given  which  permits  of  the  applica¬ 
tion  of  certain  equations  to  particles  of  any  magnitude.  A  sphere  is 
imagined  concentric  with  the  drop  constructed  through  the  capillary 
layer,  the  radius  R  being  so  chosen  that  if  the  capillary  layer  is 
removed  and  the  homogeneous  phases  of  liquid  and  vapour  continued 
up  to  the  sphere,  the  total  mass  of  material  is  not  altered.  If  the 
capillary  energy  per  unit  of  surface  of  the  sphere  is  represented  by  H, 
then  the  expression  r]s=  —  dHjbl1  deduced  by  Gibbs  for  the  condition 
that  the  radius  of  the  sphere  is  great  compared  with  the  thickness  of 
the  capillary  layer,  is  shown  to  be  valid  for  any  degree  of  curvature. 
Certain  equations  representing  the  capillary  energy  and  the 
thermodynamic  potential  of  the  phases  are  also  deduced.  G.  S. 
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Diffusion  of  Alkali  Salt  Vapours  in  Flames.  Harold  A. 
Wilson  {Phil.  Mag.,  1912,  [vi],  24,  118 — 125). — A  method  of 
measuring  the  coefficients  of  diffusion  of  salt  vapours  in  flames  is 
described,  in  which  a  small  bead  of  salt  is  introduced  into  a  steady 
flame,  and  the  shape  of  the  region  surrounding  the  bead  which  emits 
light  is  determined.  From  the  dimensions  of  the  luminous  region 
and  the  velocity  of  the  flame  gases,  the  coefficient  of  diffusion  of  the 
salt  vapour  can  be  readily  calculated.  From  such  measurements  it 
appears  that  caesium,  rubidium,  and  potassium  salt  vapours  diffuse  at 
nearly  equal  rates,  whilst  sodium  and  lithium  diffuse  more  quickly. 
The  values  obtained  for  the  diffusion  coefficients  are  :  lithium  14  5, 
sodium  1T5,  potassium  47,  rubidium  4'4,  and  caesium  4‘4. 

The  average  values  of  the  charges  on  the  various  metal  atoms  are 
also  calculated.  The  numbers  indicate  that  the  average  charge  on 
lithium  and  sodium  atoms  is  about  equal  to  that  on  the  uoivalent  ion 
in  solutions,  whilst  the  average  charge  on  potassium,  rubidium,  and 
caesium  is  nearly  three  times  as  large.  The  loss  of  several  electrons 
by  the  strongly  electro-positive  atoms  is  probably  a  consequence  of  the 
high  temperature  of  the  flame.  Earlier  experiments  at  a  lower 
temperature  (1400°)  showed  that  all  the  alkali  metal  atoms  lose  only  a 
single  electron  at  this  temperature.  H.  M.  D. 

Fused  Salts  as  Solvents.  The  Ionisation  of  Dissolved 
Salts.  William  0.  Bray  {Zeitsch.  physikal.  Ghent.,  1912,  80, 
251 — 253) ;  Otto  Sackur  {ibid.,  254). — The  first-mentioned  author 
states  that  Sackur  has  overlooked  the  work  of  Goodwin  and  Kalmus 
{Physical  Review,  1909,  28,  19)  on  the  subject  indicated  in  the  title 
(compare  this  vol.,  ii,  233),  but  Sackur  replies  that  this  work  was 
taken  into  account  in  his  earlier  papers  on  the  subject.  G.  S. 

Eutectic  Crystallisation.  Rudolf  Yogel  {Zeitsch.  anorg.  Chem., 
1912,  70,  425 — 436). — The  crystallisation  of  eutectics  follows  the 
same  laws  as  that  of  one-component  systems,  and  the  two  components 
crystallise  simultaneously,  not  alternately.  The  fineness  of  grain 
depends  on  the  form  of  the  curves  of  spontaneous  crystallisation  and 
of  linear  velocity  of  crystallisation.  If  the  velocity  of  spontaneous 
crystallisation  increases  more  rapidly  with  falling  temperature  than 
the  linear  velocity,  slow  cooling  gives  a  fine  conglomerate,  and  rapid 
cooling  a  coarser  one,  whilst  the  reverse  effect  is  obtained  when  the 
relative  position  of  the  two  curves  is  the  opposite.  It  is  shown  that 
the  first  case  occurs  in  alloys  of  zinc  and  cadmium.  The  structure  of 
the  eutectic  is  spherulitic,  made  up  of  radial  fibres,  which  become 
parallel  where  they  grow  perpendicularly  to  a  cooling  surface.  The 
enclosure  of  one  component  by  the  other,  frequently  observed  in 
eutectics,  is  due  to  differences  in  the  linear  velocities  of  crystallisation, 
resulting  in  the  degree  of  undercooling  at  the  boundary  of  crystallisation 
being  unequal  for  the  two  components.  C.  H.  D. 

Colloidal  Chemistry  and  Twin  Crystals.  P.  Niggli  {Zeitsch. 
Chem.  Ind.  Kolloide,  1912,  10,  268 — 273). — It  is  pointed  out  that  in  a 
system  of  a  definite  degree  of  dispersion,  twin  crystals  are  labile  with 
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reference  to  single  crystals,  and,  further,  that  in  the  formation  of 
twin  crystals  both  in  fused  substances  and  in  solution  the  state  of 
affairs  in  the  highly  disperse  system  is  of  main  importance.  No  new 
experimental  results  are  adduced.  G.  S. 

The  Determination  of  the  Concentration  of  Colloidal 
Solutions  by  means  of  the  New  Liquid  Interferometer. 
Robert  Marc  ( Chem .  Zeit.,  1912,  36,  537 — 540). — The  Zeiss  interfero¬ 
meter,  used  to  determine  the  refractive  index  of  liquids,  serves  also  to 
determine  the  concentration  of  colloidal  solutions  in  many  cases.  It 
is  found  that  the  instrument  allows  of  the  detection  of  0‘002  gram  of 
a  salt  in  100  c.c.  of  water.  Colloidal  solutions  can  be  determined 
with  nearly  the  same  accuracy,  if  not  too  turbid.  The  refractivity  of 
such  solutions  does  not  alter  much  with  time,  although  other 
properties  change  rapidly.  The  refraction  of  any  one  colloidal 
substance  is  very  nearly  proportional  to  the  concentration,  but  for 
more  exact  estimations  a  calibration  curve  should  be  constructed. 
Care  must  be  taken  to  choose  the  right  bands  for  coincidence, 
colloidal  solutions  presenting  a  special  difficulty  in  this  respect. 

The  instrument  may  be  used  to  determine  the  adsorption  of  colloids 
by  precipitates,  the  refractivity  of  the  solution  being  measured  before 
and  after  the  adsorption.  The  method  has  been  applied  to  the 
determination  of  the  quantity  of  colloids  present  in  potable  waters, 
by  taking  advantage  of  the  fact  that  the  colloid  may  be  removed 
by  adsorption  by  a  suitable  substance.  Details  of  such  estimations 
are  to  be  published.  C.  H.  D. 

Periodic  Autokatakinesis  (Autokatakinetic  Decomposi¬ 
tion).  Alfred  J.  Lotka  ( Zeitsch .  physikal.  Chem.,  1912,  80,  159 — 164). 
— In  a  previous  paper  (compare  Abstr.,  1910,  ii,  401)  differential 
equations  for  autocatalysed  reactions  which  proceed  in  a  periodic 
(oscillatory)  manner  were  deduced,  and  solutions  of  these  equations 
are  now  given.  The  equations  are  applied  to  the  case  of  a  system 
composed  of  a  number  of  biological  species  and  their  decomposition 
products,  etc.,  and  it  is  shown  that  in  certain  conditions  growth 
may  occur  in  an  oscillatory  manner,  with  alternating  periods  of 
increase  and  diminution.  G.  S. 

Precipitation  from  Salt  Solutions  by  Alkali  Hydroxides 
and  Carbonates..  Eduard  Jordis  ( Zeitsch .  Elektrochem.,  1912,  18, 
553 — 561). — In  the  first  series  of  experiments  the  proportion  of 
certain  alkalis  and  alkali  carbonates  required  to  cause  complete 
precipitation  of  the  iron  from  solutions  of  ferric  chloride  and  sulphate 
in  different  dilutions  has  been  determined,  and  the  results  are  repre¬ 
sented  graphically.  In  concentrated  solution,  from  90 — 95%  of  the 
theoretical  amount  (depending  on  the  nature  of  the  alkali)  is  required 
to  bring  about  complete  precipitation  ;  the  proportion  increases  with 
the  dilution,  and  ultimately,  in  the  case  of  ammonium  and  potassium 
carbonates,  exceeds  100%. 

In  order  to  elucidate  the  nature  of  the  phenomena,  the  precipitates 
obtained  in  different  dilutions  have  been  analysed,  and  the  results  are 
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shown  graphically,  the  abscissae  representing  dilutions  and  the 
ordinates  the  proportions  of  the  different  components.  The  inter¬ 
pretation  of  the  results  is  rendered  difficult,  as  no  precipitate  occurs 
until  a  considerable  proportion  of  alkali  has  been  added,  and  therefore 
similar  experiments  have  been  made  with  copper  sulphate  solutions, 
in  which  a  precipitate  forms  almost  at  once.  Sodium  and  potassium 
hydroxide  give  almost  identical  curves.  Up  to  0’75  equivalent  the 
precipitate  is  greenish-blue  and  is  a  basic  salt,  containing  a  large 
proportion  of  S04  and  very  little  alkali ;  with  further  addition  of 
alkali  the  precipitate  becomes  darker  blue  and  unstable,  tending  to 
form  a  brown  precipitate.  Contrary  to  the  accepted  opinion,  the 
bluish-white  precipitate  obtained  on  adding  alkali  to  a  solution  of 
copper  sulphate  is  a  basic  salt ;  the  dark  blue  and  brownish-black 
precipitates  both  represent  the  hydroxide  and  not  the  oxide.  For  the 
results  with  other  alkaline  precipitants,  the  original  paper  must  be 
consulted.  G.  S. 

The  Velocity  of  Absorption  of  Water  by  the  Alkali 
Chlorides.  M.  C.  Schuyten  (Bull.  Soc.  chim.  Belg.,  1912,  26, 
262 — 265). — The  chlorides  were  dried  in  a  desiccator  until  of  constant 
weight ;  this  took  two  or  three  days  only  with  sodium  and  potassium 
chlorides,  eighty  days  with  ammonium  chloride,  and  was  not  complete 
after  ninety-eight  days  with  lithium  chloride.  They  were  then 
exposed  to  the  atmosphere  under  identical  conditions. 

The  results  quoted  indicate  that  lithium  and  sodium  chlorides 
absorb  water  more  rapidly  and  in  larger  quantities  than  ammonium  or 
potassium  chlorides. 

The  experiments  were  broken  off  for  some  months ;  on  resumption,  the 
sodium  and  lithium  chloride  curves  increased  regularly,  but  those  of 
the  ammonium  and  potassium  salts  show  a  bend  becoming  flatter.  The 
conclusion  is  drawn  that  the  water  diffuses  less  rapidly  into  the  in¬ 
terior  of  the  mass  in  the  case  of  these  two  salts.  E.  F.  A. 

Velocity  of  Gas  Reactions.  Max  Trautz  (Zeitsch.  Elektrochem., 
1912,  18,  513 — 520). — In  the  first  part  of  the  paper  the  velocity 
coefficients  of  a  number  of  gas  reactions,  including  the  formation  of 
hydrogen  iodide,  hydrogen  bromide,  hydrogen  sulphide,  and  water 
from  the  respective  elements,  are  calculated  on  the  principles  described 
in  previous  papers  (Abstr.,  1908,  ii,  824  ;  1909,  ii,  557,  651  ;  1910,  ii, 
24,  114,  1051;  1911,  ii,  381).  The  dissociation  and  thermal  constants 
of  the  free  halogens  are  also  descussed,  and  it  is  shown  that  the  heat  of 
dissociation  of  bromine  is  65,774  cal. 

In  connexion  with  these  calculations  the  specific  heat  of  chlorine 
at  constant  pressure  has  been  measured,  and  the  ratio  of  the  specific 
heats  at  constant  volume,  Cv,  and  at  constant  pressure,  CP,  determined 
by  Kundt’s  method.  The  mean  values  of  Cv  at  one  atmosphere 
pressure  are  as  follows:  5‘22  in  the  interval  25 — 100°;  5'35  at 
25 — 150°,  and  5-47  at  25 — 200°.  It  is  shown  by  two  different 
methods  that  the  value  of  Cv  diminishes  to  some  extent  when  the  gas 
is  exposed  to  the  light  of  a  quartz  lamp.  According  to  the  first 
method,  it  is  found  that  the  wave-length  in  the  Kundt’s  tube  alters 
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on  exposing  the  gas  to  light,  whilst  according  to  the  alternative 
method,  the  expension  is  not  the  same  when  the  same  amount  of  heat 
is  supplied  to  the  illuminated  and  non-illuminated  gas  under  conditions 
otherwise  similar.  G.  S. 

Rate  of  Decomposition  of  Hydrogen  Peroxide  under  the 
Influence  of  Heat.  Georges  Lemoine  ( Compt .  rend.,  1912,  155, 
9 — 16). — The  decomposition  of  hydrogen  peroxide  under  the  influence 
of  heat  is  regulated  principally  by  the  amount  of  water  existing  at 
each  instant  in  the  liquid,  and  follows  a  mathematical  law  resulting 
from  this ;  thus  the  water  acts  as  a  catalyst.  In  the  first  part  of 
the  paper  the  author  gives  a  mathematical  discussion  of  the  question, 
whilst  in  the  latter  part  experimental  results  and  curves  are  given, 
which  agree  closely  with  those  calculated  by  him  from  his  equations. 
The  catalytic  effect  of  the  water  is  in  accord  with  the  already  observed 
slow  decomposition  of  very  concentrated  hydrogen  peroxide.  The 
physical  state  of  the  walls  of  the  containing  vessels  has  a  marked 
influence  on  the  results.  W.  G. 

Decomposition  of  Sulphur  Trioxide  in  Quartz  Tubes.  Max 
Bodenstein  and  Franz  Kranendieck  ( Zeitsch .  physikal.  Chem.,  1912, 
80,  148 — 158). — The  rate  of  decomposition  of  sulphur  trioxide  in  a 
quartz  tube  at  809°  and  859°  has  been  determined  by  observing  the 
rate  of  change  of  pressure  on  a  manometer.  In  the  course  of  an 
experiment  the  reaction  appears  to  be  of  the  third  order,  but  when 
the  initial  concentration  is  varied,  it  is  approximately  of  the  first  order, 
so  that  the  diminution  of  speed  in  the  course  of  a  reaction  must  be 
due  to  retardation  by  the  products  of  reaction.  It  is  noteworthy, 
however,  that  when  sulphur  dioxide  or  oxygen  are  added  at  the 
commencement  of  a  reaction  they  have  no  influence  on  the  rate  of 
decomposition.  In  order  to  elucidate  this  behaviour,  after  partial 
decomposition  had  taken  place  and  reaction  products  had  accumulated, 
a  fresh  quantity  of  sulphur  trioxide  was  added.  In  this  case  a 
period  of  induction  occurred  which  lasted  four  minutes  at  859°  and 
seventeen  minutes  at  809° ;  the  reaction  then  started  slowly,  and 
rapidly  increased  in  speed,  so  that  the  amount  decomposed  after  a 
given  time  was  greater  than  in  the  simple  reaction,  where  no  induction 
period  occurs.  No  explanation  of  these  remarkable  observations  has 
been  discovered.  The  temperature-coefficient  for  10°  between  809°  and 
859°  is  1-57.  G.  S. 

Velocity  of  Decomposition  of  Ammonium  Tetrathionate  at 
Different  Temperatures.  Desir£  de  Paepe  {Bull.  Soc.  chim.  Belg., 
1912,  26,  244 — 249). — Ammonium  tetrathionate  decomposes  very 
slowly  at  the  ordinary  temperature  and  more  quickly  when  warmed 
into  ammonium  sulphate,  sulphur  dioxide,  and  sulphur.  In  presence 
of  ammonium  thiosulphate,  ammonium  tetrathionate  is  re-formed : 
2(NH4)2S203  +  3S02  +  S  =  2(NH4)2S4O0. 

Above  60°  the  velocity  of  the  latter  reaction  becomes  small.  When 
the  concentration  of  thiosulphate  is  within  certain  limits,  the  final 
result  is  that  for  every  three  molecules  of  tetrathionate  decomposed 
two  are  re-formed  at  the  expense  of  two  molecules  of  thiosulphate. 
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Provided  the  total  concentration  of  the  ammonium  salts  remains  the 
same,  the  velocity  constant  K  is  a  constant  whatever  be  the  initial 
proportions  of  the  three  salts  considered. 

The  value  of  K  is  determined  at  different  temperatures ;  the  ratio 
-^45/^20  =  40  is  the  same  whatever  the  total  concentration  of  the 
ammonium  salts;  similarly,  the  ratio  K6J  =■  160  remains  unaltered 
by  changes  in  the  concentration. 

Using  these  values  in  van’t  Hoff’s  formula,  d  log  kjdT  —  —  UjRT 2, 
values  of  —74,300  and  —  82,500  calories  are  obtained  for  U,  whereas 
the  value  of  U  determined  from  thermochemical  data  is  -81,700 
calories.  E.  F.  A. 

Velocity  of  Hydrolysis  of  the  Alkyloxy-amides : 

RO-[CH2]„-CO*NH2. 

Sulo  Kilpi  (Zeitsch.  physikal.  Chetn.,  1912,80,  165 — 191.  Compare 
Crocker,  Trans.,  1907,  91,  593). — The  rate  of  hydrolysis  of  the  a-,  , 

and  y-alkyloxy amides  in  the  presence  of  Ay2-hydrochloric  acid  has  been 
measured  at  42°.  The  rate  of  reaction  was  determined  by  titrating 
the  ammonium  salt  with  sodium  hydroxide  in  a  mixture  of  ethyl 
alcohol  and  water,  phenolphthalein  being  used  as  indicator.  The 
method  depends  on  the  fact  that  the  indicator  is  not  affected  by  free 
ammonia  in  alcoholic  solution.  The  change  of  colour  of  the  indicator 
was  sharper  in  the  presence  of  a  uranium  salt.  The  titration  results 
were  corrected  by  a  complicated  method,  which  is  fully  described. 
The  velocity  constants  for  the  a-,  /3 -,  and  y-compounds  are  in  the  ratio 
3:1:2.  The  substitution  of  an  alkoxyl  group  for  hydrogen  in  the 
a-  or  y-position  accelerates,  in  the  /2-position  retards,  the  hydrolysis  of 
amides. 

The  results  are  discussed  in  connexion  with  Michael’s  theory  of  the 
reactivity  of  carbon  compounds,  and  it  is  shown  that  the  rate  of 
hydrolysis  increases  with  increasing  negativity  of  the  carbonyl  carbon 
atom.  G.  S. 

Catalytic  Action  of  Hydrogen  Ions  in  Alcoholic  Solutions. 
Georg  Bredig  [with  W.  S.  Millar  and  H.  Braune]  ( Zeitsch .  Elektro- 
chem.,  1912,  18,  535 — 539.  Compare  Bredig  and  Fraenkel,  Abstr., 
1906,  ii,  426). — The  effect  of  small  quantities  of  water  on  the  rate  of 
decomposition  of  ethyl  diazoacetate  in  the  presence  of  acids,  according 
to  the  equation :  N2ICH*C02Et  +  Et'OH  =  OEt^CH^CC^Et  +  N2  (Bredig 
and  Fraenkel,  loc.  cit.),  has  been  investigated,  and  it  is  shown  that  the 
phenomena  correspond  closely  with  those  observed  by  Goldschmidt  and 
his  co-workers  in  ester  formation  (compare  Abstr.,  1910,  ii,  283).  As 
in  the  latter  case,  water  retards  the  action  to  a  greater  extent  in 
isobutyl  alcohol  than  in  ethyl  alcohol,  and  in  the  latter  solvent  more 
than  in  methyl  alcohol.  The  results  did  not  at  first  sight  appear  to 
correspond  with  Goldschmidt’s  formula,  n  =  k'G  -r,  where  n  represents 
the  amount  of  water  added,  k'  is  the  reciprocal  of  the  catalytic  velocity 
constant,  r  the  hydrolytic  equilibrium  constant  of  the  complex  ion,  and 
G  a  constant  dependent  on  the  nature  and  concentration  of  the  acid. 
When,  however,  the  effect  of  water  on  the  electrical  conductivity  is 
taken  into  account  on  the  assumption  that  the  alteration  of  the 
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electrical  conductivity  corresponds  with  the  alteration  in  the  ionic  con¬ 
centration  of  the  catalysing  acid,  the  equation  represents  the  experi¬ 
mental  results  with  a  fair  degree  of  accuracy.  Further  investigation 
of  the  deviations  by  Snethlage  (compare  next  abstract)  leads  to  the 
conclusion  that  the  catalytic  action  of  acids  in  alcoholic  solution  does 
not  depend  on  the  H‘  ion  concentration  alone,  but  also,  and  in  some 
cases  to  a  considerable  extent,  on  the  non-ionised  portion  of  the  acid. 

G.  S. 

Catalytic  Action  of  Undissociated  Acids.  H.  C.  H.  Snethlage 
(Zeitsch.  Elektrochem.,  1912,  18,  539 — 545.  Compare  Bredig,  previous 
abstract). — The  relative  catalytic  activity  of  hydrogen  ions  and  the 
non-ionised  part  of  an  acid  can  be  determined  by  comparison  of  the 
catalytic  effect  in  the  presence  and  absence  of  a  neutral  salt  of  the 
acid.  When  ethyl  diazoacetate  is  decomposed  under  the  catalytic 
influence  of  picric  acid,  a  certain  limiting  speed  is  reached  by  increasing 
the  salt  concentration  until  the  acid  is  practically  non-ionised ;  this  is 
ascribed  to  the  effect  of  the  non-ionised  acid.  It  is  calculated  that  the 
ratio  of  the  velocity  constant,  kmi  for  the  non-ionised  acid  to  that  for 
hydrogen  ions,  km  is  0*06,  whilst  Goldschmidt  found  in  esterification 
experiments  with  the  same  acid,  km:kn  =  004.  The  ratio  for  trichloro¬ 
acetic  acid  is  0*0018,  and  for  trinitrobenzoic  acid,  (V0012.  From  a 
comparison  of  these  numbers  with  the  dissociation  constants  of  the 
acids,  it  is  shown  that  the  two  run  parallel  ;  the  stronger  the  acid 
the  greater  the  catalytic  action  of  the  non-ionised  molecule. 

Of  the  strong  acids,  only  sulphosalicylic  acid  and  hydrochloric 
acid  have  been  investigated  in  aqueous  solution,  but  there  is 
evidence  that  the  non-ionised  acid  at  least  is  as  active  as  the 
ionised  part  in  this  solvent.  The  same  conclusion  can  bo  drawn 
from  the  results  of  Goldschmidt’s  experiments  on  esterification  ( loc . 
cit.).  From  the  data  of  Arrhenius  on  the  catalytic  decomposition  of 
sucrose  under  the  influence  of  a  mixture  of  a  strong  acid  (nitric  acid) 
and  a  weak  organic  acid  in  aqueous  solution,  it  is  shown  that  the  ratio 
km  :  kjj  increases  regularly  with  increasing  affinity  constant,  and,  from 
comparison  with  the  results  in  alcoholic  solution,  that  the  ratio 
is  nearly  independent  of  the  solvent. 

The  phenomenon  of  neutral  salt  action  is  also  ascribed  to  the 
catalytic  activity  of  the  non-ionised  portion  of  the  acid,  and  it  is  shown 
that,  in  aqueous  solution,  km :  k„  for  hydrochloric  acid  is  about  2. 
Neutral  salts  with  a  common  ion  increase  the  non-ionised  portion  of 
the  acid,  and  therefore  increase  its  catalytic  activity.  G.  S. 

Atoms,  Molecules,  Ions,  Electrons.  Alexandre  de  Hemptinne 
{Bull.  Soc.  chim.  Belg.,  1912,  26,  294 — 304). — An  historical  resume. 
The  conclusion  is  arrived  at  that  the  ions  and  electrons  of  the  physicist 
have  only  a  distant  relationship  to  the  atoms  and  molecules  of  the 
chemist.  Even  in  cases  where  the  ions  and  electrons  in  gases  seem  to 
play  a  chemical  r61e,  this  is  in  reality  only  of  secondary  nature.  The 
ions  and  electrons  only  serve  to  modify  the  behaviour  of  the  atoms 
without  themselves  having  a  well  characterised  chemical  individuality. 

E.  F.  A. 
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Interpretation  of  the  Periodic  System  of  the  Elements. 
S.  Voinich-Sjanoschentzky  (J.  Russ.  Phys.  Chem.  Soc.,  1912,  44, 
532 — 564). — The  author  interprets  the  periodic  system  according  to 
the  frequencies  of  atomic  vibration  of  the  elements.  The  paper  does 
not  lend  itself  to  abstraction.  T.  H.  P. 

Molecular  or  Atomic  Percentages,  and  Percentages  by 
Weight  in  Binary  and  Ternary  Systems.  Ernst  Janecke 
{Metallurgist  1932,  9,  320 — 324) — A  mathematical  proof  of  the  geo¬ 
metrical  construction  proposed  by  Hoffmann  (this  vol.,  ii,  340),  to¬ 
gether  with  a  modified  construction.  G.  H.  D. 

Two  Laboratory  Condensers  with  Internal  Cooling.  Erik 
Schirm  ( Zeitsch .  angew.  Chem.,  1912,  [25,  1225 — 1226). — Two  simple 
vertical  condensers  with  internal  cooling  are  described.  The  annular 
condensing  space  is  provided  with  a  side-arm  for  distillation,  and  with 
a  neck  at  the  lower  end.  In  one  form  the  mantle  is  fitted  to  the  inner 
vessel  by  means  of  cork  or  rubber,  in  the  second  a  ground  ioint 
is  used.  C.  H.  D. 

Partition-coefficients.  Jose  Rodriguez  Carracido  {Anal.  Fis. 
Quim.,  1912,  10,  190 — 191). — A  lecture  demonstration  on  partition  is 
afforded  by  shaking  iodine  water  with  carbon  disulphide,  and  showing 
that  the  water  still  contains  iodine  by  means  of  starch  paper.  On 
now  adding  a  crystal  of  potassium  iodide,  it  may  be  shown  that  the 
carbon  disulphide  remains  faintly  pink  even  after  prolonged  agitation. 

G.  D.  L. 

Photochemical  Lecture  Experiments  of  Plant  Physiological 
Interest.  Oskar  Baudisch  and  Erwin  Mayer  {Ber.,  1912,  45, 
1771 — 1775.  Compare  Baudisch,  Abstr.,  1911,  ii,  523). — When 
aqueous  solutions  of  potassium  nitrate  are  exposed  in  a  flat  dish  to  the 
rays  of  a  mercury  lamp,  oxygen  is  very  soon  liberated.  This  is  made 
visible  by  the  addition  of  a  little  starch  and  potassium  iodide  :  a  blue 
coloration  is  produced  in  five  to  ten  seconds.  The  interposition  of  a 
glass  plate  delays  change  for  twenty  minutes.  The  same  change  also 
takes  place  in  sunlight.  By  interposing  various  solutions,  the 
influence  of  light  of  different  wave-lengths  on  the  rate  of  elimination 
of  oxygen  can  be  measured. 

AIoid,  which  becomes  red,  may  also  be  used  to  detect  the  liberation 
of  oxygen  ;  this  reagent  is  also  applicable  to  show  the  elimination  of 
oxygen  from  nitrites,  and  also  from  aliphatic  and  aromatic  nitro¬ 
compounds,  a  process  which  takes  from  two  minutes’  exposure  with 
nitromethane  to  some  seventeen  minutes  with  nitrobenzene. 

The  aliphatic  nitro-com pounds,  when  exposed  to  light  with  o-,  m-,  and 
yi-phenylenediamine  give  the  same  colour  reactions  as  the  aliphatic 
aldoximes,  from  which  it  is  assumed  that  the  nitro-compounds  are 
partly  converted  into  these. 

The  colour  reactions  given  by  the  aldoxines  are  due  to  labile  inter¬ 
mediate  compounds  formed  during  the  Beckmann  rearrangement  into 
the  corresponding  acid  amides.  E.  F.  A. 
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Apparatus  for  the  Electrolytic  Production  of  Oxygen  and 
Hydrogen.  Gebr.  Ruhstrat  ( Zeitsch .  angew.  Chem .,  1912,  25, 
1277 — 1278). — The  apparatus  consists  of  a  glass  cylinder  with  wooden 
lid,  supporting  an  inner  glass  cylinder  open  below.  A  sheet  nickel 
electrode  is  inside  this  cylinder,  the  other  electrode,  also  of  nickel, 
being  in  the  annular  space.  The  electrolyte  is  30%  sodium  hydroxide. 
The  inner  electrode  is  made  the  cathode  or  the  anode,  according  as 
hydrogen  or  oxygen  is  required.  The  apparatus  regulates  itself  auto¬ 
matically,  like  a  Kipp  apparatus,  the  liquid  in  the  inner  space  only 
rising  high  enough  to  maintain  the  pressure  at  which  the  gas  is  being 
delivered.  With  a  current  of  3  amperes,  20  c.c.  of  hydrogen  are 
evolved  per  minute.  A  layer  of  paraffin  is  used  to  cover  the  electrolyte, 
and  the  air  is  removed  before  beginning  to  collect  the  gas. 

C.  H.  D. 

Ultramicroscopy  of  Iodine  Solutions.  J.  Amann  ( Kolloid .  Chem. 
Beihefte ,  1912,  3,  337 — 360.  Compare  Abstr.,  1910,  ii,  496,  844). — 
Some  of  the  observations  described  in  the  paper  have  already  been 
published  ( loe .  cit.).  The  results  are  summarised  as  follows  :  Iodine 
can  exist  in  solution  in  seven  different  forms:  (1)  as  I'  and  I'3  ions; 
(2)  as  free  iodine,  I2,  in  true  solution  ;  (3)  as  polymerides  of  free 
iodine  in  ultramicroscopic  and  amieroscopic  particles  ;  (4)  free  iodine  as 
microscopic  particles  suspended  in  the  liquid  ;  (5)  combined  iodine 
in  true  solution,  forming  definite  additive  compounds,  I2Solvn,  with 
the  solvent ;  (6)  combined  iodine  in  the  polymerised  molecule  of  a 
true  additive  compound  in  the  colloidal  state;  (7)  as  a  micellar  adsorption 
compound  of  indefinite  composition,  varying  with  the  conditions. 

Any  alteration  of  the  free  energy  must  affect  the  complicated 
equilibrium  in  such  systems,  and  alterations  of  colour,  for  instance, 
are  probably  not  due  solely  to  the  formation  of  compounds  with 
the  solvent,  but  also  to  the  occurrence  of  free  iodine  in  the  colloidal 
phase.  The  latter  may  be  composed  of  free  iodine  or  of  additive 
compounds  with  the  solvent. 

The  alteration  in  the  colour  of  the  solutions  due  to  light  probably 
consists  mainly  in  a  reduction  of  the  additive  compounds  under  definite 
conditions  of  temperature  and  pressure,  free  iodine  acting  as  catalyst. 

G.  S. 

Stability  of  the  Hypoiodites.  Victor  Auger  ( Compt .  rend.,  1912, 
154,  1806 — 1807  *). — Forster  and  Gyr  (Abstr.,  1903,  ii,  209)  state  tbat 
the  reaction  represented  by  the  equation:  MOI  +  MI  +  2MHCOs  = 
I2  +  2M2C03  +  H20  is  far  from  complete,  even  in  the  presence  of  a 
large  excess  of  a  saturated  solution  of  the  alkali  hydrogen  carbonate. 
The  author  finds  that  this  is  probably  due  to  the  action  of  the  normal 
carbonate,  which  is  present,  on  the  iodine,  with  the  consequent  re-forma¬ 
tion  of  hypoiodites.  If  the  hydrogen  carbonate  used  is  saturated  with 
carbon  dioxide  or  diluted  with  water  saturated  with  carbon  dioxide, 
*  and  Bull.  Soe.  chirn.,  1912,  [iv],  11,  728 — 731. 
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the  reaction  is  complete  in  the  sense  of  the  above  equation.  Hypoiodite 
is  not  formed  from  iodine  and  an  alkali  hydrogen  carbonate  in  the 
presence  of  carbon  dioxide,  even  after  several  days. 

The  observation  of  Lunge  and  Schoch  (Abstr.,  1883,  17),  that 
calcium  hypoiodite  is  not  readily  destroyed  by  boiling  its  solution,  is 
incorrect.  These  authors  based  their  conclusions  on  the  results  of  the 
decolorisation  of  indigo-carmin  by  the  solution  examined.  This 
solution  contained  calcium  hydroxide,  however,  which  of  itself  rapidly 
destroys  indigo-carmin.  T.  S.  P. 

Colloidal  Sulphur  and  Iodic  Acid.  M.  Raffo  and  G.  Rossi 
( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  10,  278 — 280). — When  colloidal 
sulphur  and  iodic  acid  are  mixed,  a  deep  red  colour  due  to  free  iodine  is 
immediately  developed,  and  subsequently  a  voluminous,  dark  red 
precipitate  composed  of  a  mixture  of  iodine  and  sulphur  separates. 
There  is  evidence  that  the  sulphur  is  oxidised  to  sulphur  dioxide  by 
the  iodic  acid,  the  resulting  hydriodic  acid  is  oxidised  to  free  iodine  by 
part  of  the  iodic  acid,  and  the  latter  also  oxidises  the  sulphur  dioxide 
to  sulphuric  acid.  Quantitative  investigation  shows  that  under 
certain  conditions  the  reaction  increases  at  first  with  the  iodic  acid 
concentration,  attains  a  maximum,  and  beyond  that  point  diminishes 
with  further  increase  in  concentration.  According  to  the  conditions 
the  reaction  proceeds  until  the  iodic  acid  or  the  sulphur  is  used  up,  or 
until  the  sulphur  separates  in  gelatinous  form.  G.  S. 

Colours  Due  to  Sulphur.  Josef  Hoffmann  ( Zeitsch .  Chem.  Ind. 
Kolloide,  1912,  10,  275 — 278). — It  is  shown  that  the  colour  of  ultra- 
marine  is  due  to  the  presence  of  sulphur  in  colloidal  solution,  and  that 
a  number  of  compounds  act  as  suitable  solvents  for  colloidal  sulphur. 

The  silicon  dioxide  in  ultramarine  can  be  completely  displaced  by 
boron  trioxide  without  the  disappearance  of  the  blue  colour.  Further, 
the  colour  does  not  greatly  alter  for  variation  in  the  composition  of 
the  solvent  from  ]Sra2B6O10  to  Na2B10O16,  which  speaks  in  favour  of 
the  solution  theory.  Further,  when  potassium  thiocyanate  is  dehydrated 
and  heated  to  redness,  it  becomes  blue,  and  sulphur  can  be  extracted 
from  the  cooled  mass,  which  shows  that  potassium  cyanide  and  thio¬ 
cyanate  are  suitable  solvents  for  colloidal  sulphur.  Finally,  phosphoric 
oxide  also  gives  a  deep  blue  colour  on  fusing  with  sodium  sulphide  at 
900°,  but  the  colour  disappears  on  cooling. 

It  is  suggested  that  the  blue  colour  of  the  solution  obtained  by 
dissolving  disulphur  trioxide  in  concentrated  sulphuric  acid  is  due  to 
the  presence  of  a  trace  of  colloidal  sulphur.  G.  S. 

Pyrosulphuryl  Chloride  and  Chlorosulphonic  Acid.  Charles 
Robert  Sanger  and  Emile  Raymond  Riegel  {Zeitsch.  anorg.  Chem., 
1912,  70,  79 — 128). — After  a  review  of  the  known  methods  of  prepar¬ 
ing  pyrosulphuryl  chloride  and  chlorosulphonic  acid,  experiments  to 
determine  the  best  methods  are  described. 

A  mixture  of  fuming  sulphuric  acid  and  sulphur  trioxide  is  added 
gradually  to  an  excess  of  dry  carbon  tetrachloride  in  a  heated  flask. 
The  reaction  occurring  is  2S03  +  CC14  =  C0C12  +  S205C12,  but  chloro- 


INORGANIC  CHEMISTRY. 


ii.  753 


sulphonic  acid  is  also  formed.  After  gas  ceases  to  be  evolved,  the 
product  is  distilled  and  fractionated.  The  first  fraction,  b.  p. 
125 — 130°,  contains  carbonyl  chloride  and  carbon  tetrachloride  ;  the 
second,  up  to  160°,  is  again  distilled,  and  that  boiling  above  130°  is 
taken.  This  is  then  mixed  at  0°  with  sodium  chloride,  previously 
dried  at  150°  :  S03HC1  +  NaCl  =  S03NaCl  4-  HOI.  When  the  evolution 
of  hydrogen  chloride  has  ceased,  the  mixture  is  distilled  under 
20 — 30  mm.  pressure.  The  product  is  purified  by  a  final  distillation 
from  sodium  chloride  under  reduced  pressure. 

Pyrosulphuryl  chloride  has  b.  p.  152  5 — 153°/766  mm.  and  56 — 57°/ 
19  mm.,  without  appreciable  decomposition  in  the  absence  of  moisture. 
It  has  Df  1-837  and  1*872,  and  m.  p.  -375  to  -  37°. 

Chlorosulphonic  acid  is  prepared  by  passing  dry  hydrogen  chloride 
into  sulphuric  acid  containing  sulphur  trioxide  and  distilling  in 
hydrogen  chloride,  collecting  the  fraction  between  145°  and  160°.  It 
is  best  purified  by  fractional  crystallisation  at  a  low  temperature,  and 
then  has  b.  p.  151 — 152°/765  mm.  and  74 — 75°/19  mm.,  but  disso¬ 
ciates  considerably  under  low  pressures.  The  crystalline  solid  has 
m.  p.  —81  to  —80°,  but  when  impure  a  glass  is  readily  formed. 
Chlorosulphonic  acid  has  D;f  T753,  D4  1*784. 

The  two  compounds  may  be  distinguished  by  their  behaviour  towards 
powdered  selenium  or  tellurium,  which  gives  colorations  with  chloro¬ 
sulphonic  acid,  but  not  with  pyrosulphuryl  chloride.  The  latter 
compound  is  much  less  readily  attacked  by  water  than  chlorosulphonic 
acid.  When  pyrosulphuryl  chloride  and  sulphuric  acid  are  sealed 
together  in  a  glass  tube,  the  originally  immiscible  liquids  become 
homogeneous  in  the  course  of  a  month,  and  chlorosulphonic  acid  is 
formed  without  any  increase  of  pressure  : 

S205C12  +  H2S04  2S08HC1  +  S03.  C.  H.  D. 

The  Molecular  Weight  of  Selenium  in  Solution.  F.  Olivari 
( Atti  R.  Accad.  Lincei ,  1912,  [v],  21,  i,  718 — 726). — The  examination 
of  mixtures  of  selenium  and  iodine  indicates  the  molecular  weight  Se2 
(Abstr.,  1909,  ii,  39,  568,  996),  differing  widely  from  the  values  Se8 
and  Se10  obtained  by  Beckmann  with  phosphorus  and  methylene  iodide 
(Abstr.,  1904,  ii,  235).  Determinations  of  the  freezing  point  of 
solutions  of  selenium  in  fused  mercuric  chloride  (Abstr.,  1909,  ii, 
805)  show  that  the  molecular  weight  diminishes  with  increasing 
dilution. 

The  freezing-point  curve  of  mixtures  of  mercuric  bromide  and 
selenium  shows  that  a  compound  does  not  exist,  and  that  there  is  a 
region  of  immiscibility  in  the  liquid  state  from  16  to  53%  Se.  The 
eutectic  point  is  at  210°  and  about  81%  Se.  The  molecular  lowering, 
determined  by  means  of  anthraquinone,  phenanthraquinone  and 
sulphur,  is  405  (403  :  Guinchant,  Abstr.,  1909,  ii,  790).  The  molecular 
weight  of  selenium  ranges  from  Se3  or  Se4  in  dilute  solutions  to  Se8  in 
concentrated  solutions.  0.  H.  D. 

The  Formation  of  Nitrogen  Oxides  by  the  Electric  Spark 
Discharge  iD  Liquid  Air.  Ernst  Muller  ( Zeitsch .  anorg.  Chem ., 
1912,  76,  324 — 346). — An  electric  discharge  in  liquid  air  leads  to  the 


ii.  754 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


formation  of  green  flocks,  described  as  nitrogen  trioxide  (Helbig,  Abstr., 
1903,  ii,  361).  The  green  substance  rapidly  becomes  blue  in  light, 
and  the  author  ( Zeitsch .  angew.  Chem.,  1911,  24,  1179)  suggested  the 
formula  NOg  for  it,  decomposing  according  to  the  equation  2NOs  = 
N203  +  03.  Raschig  (this  vol.,  ii,  346)  has  proposed  the  same  formula 
for  a  product  obtained  by  passing  nitric  oxide  into  liquid  air  or  oxygen. 
It  is  now  found  that  ozone  is  not  formed  in  the  decomposition,  that 
originally  observed  being  of  separate  origin.  When  a  discharge  of 
high  frequency  is  employed,  ozone  is  obtained,  unaccompanied  by  the 
green  compound. 

The  analysis  is  difficult  on  account  of  the  adherence  of  liquid  oxygen 
to  the  solid.  The  ratio  N :  0  =  1  :  1*5  is  obtained,  whether  the  oxygen 
is  removed  by  evacuating  at  a  low  temperature  or  by  warming  to 
—  118°,  or  by  washing  with  liquid  nitrogen  and  removing  this  at 
— 140°.  The  melting  point,  determined  by  means  of  a  platinum 
resistance  thermometer,  is  -  102°,  and  this  is  the  same  for  the  product 
obtained  by  Raschig’s  method.  Raschig’s  result  (1  :  3)  is  probably  due 
to  adherence  of  oxygen.  It  is  shown  that  silica  retains  much  oxygen, 
even  above  - 158°.  It  is  possible  that  a  higher  oxide  exists  at  low 
temperatures  and  in  presence  of  an  excess  of  oxygen,  but  the 
compound  isolated  is  in  all  cases  nitrogen  trioxide.  G.  H.  D. 

The  Catalytic  Oxidation  of  Aqueous  Solutions  of 
Hypophosphites.  Adolf  Sieverts  and  F.  Loessner  ( Zeitsch .  anorg. 
Chem.,  1912,76,  1 — 29.  Compare  Abstr.,  1909,  ii,  883). — Palladium 
catalyses  the  oxidation  of  hypophosphorous  acid,  whilst  the  similar 
action  of  copper  and  silver  precipitates  has  been  attributed  to  the 
presence  of  hydrides  (Bartlett  and  Merrill,  Abstr.,  1895,  ii,  268 ; 
Bartlett  and  Rice,  ibid.,  1897,  ii,  212).  It  is  now  shown  that  the 
active  substances  are  the  metals,  and  not  the  hydrides. 

The  reduction  of  copper  sulphate  with  sodium  bypophosphite  yields 
a  red,  spongy  mass,  which  does  not  contain  hydrogen,  but  consists  of 
copper  with  small  quantities  of  oxygen  and  phosphorus,  the  oxygen 
being  absorbed  during  washing  and  drying.  It  is  active  towards 
hypophosphites. 

Silver  nitrate  and  hypophosphorous  acid,  free  from  chlorine,  yield  a 
precipitate  which  is  also  free  from  hydrogen. 

On  addition  of  sodium  hypophosphite  to  an  excess  of  palladium 
sulphate,  leaflets  of  metallic  palladium  are  precipitated  without 
evolution  of  hydrogen.  When  the  hypophosphite  is  in  excess,  the 
quantitative  results  do  not  prove  whether  the  metal  or  a  hydride  is 
the  active  substance,  as  palladium  saturated  with  hydrogen  precipitates 
palladium  from  its  salts.  Palladium  precipitated  by  means  of  carbon 
monoxide,  which  cannot  contain  hydrogen,  also  decomposes  hypo¬ 
phosphites,  indicating  that  the  metal  is,  as  in  other  cases,  itself 
active. 

Platinum  black  is  not  a  catalyst  for  the  decomposition  of  hypo¬ 
phosphites.  The  oxidation  which  takes  place  is  proportional  to  the 
weight  of  the  platinum  black  used,  and  is  due  to  the  oxygen  retained 
by  it. 

Bach’s  results  for  the  kinetics  of  the  decomposition  by  palladium 
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(Abstr.,  1910,  ii,  31)  are  confirmed  and  extended.  Instead  of 
measuring  the  hydrogen  evolved,  the  solution  is  agitated  by  means  of 
a  stream  of  hydrogen,  and  the  reaction  is  followed  iodometrically.  The 
palladium  shows  “  fatigue,”  but  its  properties  are  restored  by  washing 
and  drying  at  100°. 

Sodium  and  potassium  hydroxides  are  equally  active  as  catalytic 
oxidising  agents  towards  hypophosphites  : 

H2P02'  +  H20  =  H2P03'  +  H?. 

A  special  apparatus  for  the  experiments  is  described.  The  reaction  is 
of  the  first  order,  and  its  temperature-coefficient,  determined  by 
experiments  at  91°  and  100°,  is  normal.  The  velocity  at  100°  is 
much  less  than  that  found  with  palladium  black  at  the  ordinary 
temperature.  C.  H.  D. 

Ultraphosphates.  I.  Some  Salts  of  the  Least  Hydrous 
Phosphoric  Acid.  Adolf  V.  Kroll  ( Zeitsch .  anorg.  Chem.,  1912, 
76,  387 — 418). — This  investigation  was  begun  with  the  “  tetrabasic  ” 
calcium  phosphate,  4Ca0,3P206,  of  Thomas  slag.  The  readily  volatile 
modification  of  phosphoric  oxide,  obtained  by  the  direct  combustion  of 
phosphorus,  is  sublimed  in  oxygen  through  platinum  black  and  passed 
over  heated  lime.  Heat  is  developed,  and  a  fused  mass  is  obtained, 
having  the  composition  5Ca0,3P205.  When,  however,  the  temperature 
is  kept  at  350°,  the  glassy  product  has  the  composition  2Ca0,3P205, 
but  passes  into  the  more  basic  compound  when  fused.  Small  quantities 
of  a  platinum  phosphate  are  always  formed  from  the  platinum  boat 
used. 

Phosphoric  oxide  reacts  with  silver  at  a  high  temperature,  forming 
a  yellow  glass,  Ag20,3P205,  which  dissolves  in  water  to  a  ruby-red 
solution,  containing  colloidal  silver.  If  the  glass  is  somewhat  over¬ 
heated,  a  silver  ruby  glass  is  obtained.  This  has  not  yet  been  found  to 
occur  with  silicates  or  phosphates.  The  fused  product  is  almost 
colourless,  but  yields  the  red  colloidal  solution  with  water.  The 
aqueous  solution  contains  an  acid  silver  metaphosphate.  It  yields  a 
brown  precipitate  with  sodium  orthophosphate. 

Lead  or  lead  oxide,  when  heated  in  phosphoric  oxide  vapour,  yields  a 
clear  liquid,  from  which  the  stable  salt,  5Pb0,3P205,  crystallises.  The 
ultraphosphate,  Pb0,3P205,  has  also  been  obtained.  Similar  salts  of 
nickel  and  magnesium  appear  to  exist.  Alkali  hydroxides  and 
carbonates  yield  products  approaching  the  composition  2Na20,3P205, 
2Li20,3P205,  and  K20,3P205. 

The  dehydration  of  metaphosphoric  acid  by  heat  does  not  give  any 
definite  ultraphosphoric  acid,  the  results  being  complicated  by  the 
volatility  of  the  acids.  Rough  experiments  with  lead  oxide  and 
metaphosphoric  acid  suggest  that  hydrates  of  the  ultra-acids  may 
exist.  C.  H.  D. 

The  Oxidation  of  Arsenious  Acid  by  the  Oxygen  of  the 
Air.  F.  Reinthaler  (Chem.  Zeit.,  1912,  36,  713). — A  solution 
containing  sodium  dihydrogen  arsenite  and  sodium  hydrogen  carbonate 
undergoes  slow  oxidation  on  warming  in  contact  with  the  air,  in 
contradiction  to  a  statement  by  Mohr  that  it  remains  unaltered.  At 
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ordinary  temperatures  no  oxidation  could  be  detected  after  four 
months.  T.  S  P. 

The  Chemical  Behaviour  of  the  Different  Modifications 
of  Silica.  Robert  Schwarz  ( Zeitsch .  anorg.  Ghem.,  1912,  70, 
422 — 424). — Tridymite  is  conveniently  prepared  artificially  by  fusing 
sodium  silicate  with  three  times  its  weight  of  sodium  phosphate  for 
six  hours  at  1000°,  extracting  with  water,  filtering,  and  washing 
until  free  from  phosphate.  The  residue  has  D  2’310,  and  forms 
microscopic,  hexagonal  tablets. 

Cristobalite  is  obtained  by  heating  powdered  transparent  silica 
glass  in  a  porcelain  furnace.  It  has  D  2‘319,  and  becomes  isotropic 
after  a  short  heating  at  250°,  whilst  tridymite  remains  doubly 
refracting  after  the  same  treatment. 

The  different  modifications  of  silica,  reduced  to  a  uniform  fineness 
of  0'04  mm.  by  eleutriation,  show  little  difference  in  their  behaviour 
towards  boiling  5%  sodium  carbonate  solution,  but  the  solubility  in 
hydrofluoric  acid  varies  considerably.  Thus,  heating  for  an  hour 
with  1%  hydrofluoric  acid,  renewing  the  evaporated  water  every 
twenty  minutes,  dissolves  5‘2%  of  quartz,  20'3%  of  tridymite, 
25'8%  of  cristobalite,  and  52'9%  of  amorphous  silica.  The  modifica¬ 
tion  stable  at  the  ordinary  temperature,  quartz,  is  therefore  the  least 
reactive.  C.  H.  D. 

Growth  of  Silicic  Acid  Gels.  Raphael  E.  Liesegang  {Zeitsch. 
Ghem.  Ind.  Kolloide,  1912,  10,  273 — 275). — When  a  non-dialysed 
silicic  acid  sol,  prepared  in  the  usual  way,  is  poured  into  a  flask 
in  the  bottom  of  which  are  crystals  of  sodium  carbonate,  the  gel 
formation  (due  to  the  removal  of  hydrochloric  acid)  begins  at  the 
surface  of  the  crystals  and  spreads  outwards.  That  the  effect  is  not 
due  to  diffusion  of  the  sodium  salt  is  shown  by  the  fact  that  a 
non-diffusible  substance,  such  as  calcium  carbonate,  has  the  same  effect 
as  the  former  salt ;  the  phenomenon  is  therefore  connected  with  the 
diffusion  of  the  hydrochloric  acid  into  the  carbonate.  These  results 
offer  a  possible  explanation  of  the  change  of  mussel  shells  to  a 
silicious  material,  and  of  the  occurrence  of  opals  in  cracks  in  limestone 
rocks. 

Experiments  were  made  with  silicic  acid  sols  which  contained 
calcium  nitrate,  ferrous  sulphate,  or  ferric  chloride,  and  were  poured 
on  to  sodium  carbonate  crystals  with  the  object  of  throwing  light  on 
the  origin  of  banded  structures,  such  as  oolites,  but  the  results  were 
not  conclusive.  G.  S. 

The  Reduction  of  Silicates  by  means  of  Metallic  Calcium. 
Edgar  Wedekind  and  Lucien  Durr  ( Zeitsch .  angew.  Ghem .,  1912, 
25,  1265 — 1268). — The  powdered  silicates  are  mixed  with  calcium 
turnings  and  heated  in  an  exhausted  iron  tube.  The  product  is 
powdered,  and  washed  successively  with  water,  acetic  or  hydrochloric 
acid,  water,  and  acetone.  It  has  not  been  found  possible  to  prepare 
definite  silicides  in  this  way.  Aluminium  silicate  is  hardly  attacked, 
but  other  silicates  undergo  reduction,  the  silicides  being  probably 
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formed  as  intermediate  products.  Wollastonite  yields  an  insoluble 
residue  of  unknown  composition,  whilst  zircon  yields  impure 
zirconium,  rhodonite  is  converted  into  products  soluble  in  dilute 
acids,  and  garnierite  yields  an  impure  nickel  calcium  silicide. 
Glucinum  silicide  is  obtained,  but  not  in  a  completely  pure  form, 
by  the  reduction  of  beryl.  C.  H.  D. 

Periodates  of  the  Alkali  Metals.  Victor  Auger  ( Compt . 
rend.,  1912,  154,  1699 — 1700*). — The  author  has  not  been  able  to 
confirm  the  observation  of  Garzarolli-Thurnlackh  (Abstr.,  1902,  ii, 
67)  that  periodate  is  formed  when  ozone  acts  on  a  solution  of 
potassium  iodide.  The  latter  observer  tested  for  periodate  by  passing 
a  current  of  carbon  dioxide  through  the  solution  containing  the 
products  of  oxidation  and  unaltered  iodide,  assuming  that  iodine  is 
not  liberated  from  a  mixture  of  iodide  and  iodate  under  such  con¬ 
ditions,  whereas  it  is  from  periodate  and  iodide.  The  author  shows, 
however,  that  iodine  is  liberated  from  iodide  and  iodate  by  carbon 
dioxide  unless  a  large  excess  of  sodium  hydrogen  carbonate  is  present. 

The  observations  of  both  Garzarolli-Thurnlackh  ( loc .  cit.)  and  of 
Pechard  (Abstr.,  1900,  ii,  536)  on  the  interaction  between  iodide  and 
periodate  are  incorrect,  being  vitiated  by  taking  no  precautions  to 
exclude  carbon  dioxide.  The  first  reaction  which  takes  place  is  given 
by  the  equation:  3NaI04  +  2NaI  +  3H20  =  2Na2H3I06  +  NaI03-t-I2, 
which  is  then  followed  by  the  reaction:  2Na2H3I06  +  I2  =  3NaI03  + 
Nal  +  3H20.  In  the  presence  of  carbon  dioxide,  the  periodate, 
Na2H3I06,  first  gives  the  periodate,  NaI04,  and  this  then  interacts 
with  the  iodide  in  the  presence  of  carbon  dioxide,  giving  iodate  and 
iodine.  T.  S.  P. 

Reciprocal  Behaviour  of  Alkali  Sulphates,  Chromates, 
Molybdates,  and  Tungstates  at  Low  and  at  High  Tempera¬ 
tures.  I.  Mario  Amadori  ( Atti  E.  Accad.  Lincei,  1912,  [v],  21,  i, 
667 — 673.  Compare  this  vol.,  ii,  48,  154). — One  hundred  grams  of 
water  at  25°  dissolve  12’10  grams  of  potassium  sulphate,  64-62 
grams  of  potassium  chromate,  and  184 '6  grams  of  potassium  molybdate. 
The  last  salt  crystallises  anhydrous  from  water  at  25°,  and  in  contact 
with  water  at  this  temperature  remains  anhydrous. 

In  agreement  with  the  results  of  Fock  (Abstr.,  1897,  ii,  479),  and 
in  contradiction  to  those  of  Hertz  ( Diss .,  Berlin,  1895),  the  solubility 
curve  of  potassium  sulphate  and  chromate  is  of  Roozeboom’s  type  I. 
The  mutual  solubility  of  the  two  salts  in  the  solid  state  is  complete, 
and  the  more  soluble  of  the  salts  (the  chromate)  is  always  in  greater 
proportion  in  the  solution  than  in  the  crystals. 

Potassium  chromate  and  molybdate  give  a  solubility  isotherm  similar 
to  that  of  the  preceding  case,  and  the  relation  between  the  two  salts 
in  the  solution  and  in  the  crystals  varies  in  a  similar  manner.  The 
same  holds  for  the  sulphate  and  molybdate. 

It  cannot  be  asserted  definitely  that,  in  these  cases,  the  solubility 
isotherms  and  the  curves  representing  the  relation  between  the  con¬ 
centrations  of  the  two  salts  in  the  crystals  and  in  the  solutions  are 
*  and  Bull.  Soc.  chim.,  1912,  [iv],  11,  731 — 737. 
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continuous,  but  the  general  characters  of  the  curve  indicate  such  to  be 
the  case.  T.  H.  P. 

Capacity  of  Sodium  Halides  for  Forming  Solid  Solutions 
at  High  Temperatures.  Mario  Amadori  (Atti  R.  Accad.  Lincei, 
1912,  [v],  21,  i,  467 — 472.  Compare  this  vol.,  ii,  48). — These 
investigations  were  made  at  high  temperatures,  because,  unlike  the 
potassium  salts,  sodium  bromide  and  iodide  crystallise  from  water 
with  2HsO.  The  melting  points  of  the  pure  sodium  salts  are : 
chloride,  808°;  bromide,  748°;  iodide,  662°. 

The  solidifying  point  of  the  bromide  is  slightly  lowered  (to  744c)  by 
addition  of  chloride.  The  cooling  curves  of  the  separate  mixtures 
show  merely  a  retardation  over  at  most  10 — 12°.  These  curves  and 
the  diagram  of  state  demonstrate  the  complete  solubility  of  the 
chloride  and  bromide  at  high  temperatures  (compare  Ruff  and  Plato, 
Abstr.,  1903,  ii,  588). 

The  system  NaBr — Nal  exhibits  behaviour  similar  to  that  of  the 
preceding  pair,  the  minimum  temperature  of  crystallisation  being 
645°,  and  the  two  salts  being  miscible  in  all  proportions  in  the  solid 
state.  The  cooling  shows  no  anomaly  which  can  be  attributed  to  the 
decomposition  of  mixed  crystals. 

In  the  system  NaCl — Nal,  mixtures  containing  from  0  to  26  mols.  % 
of  the  chloride  crystallise  over  a  wide  interval,  solid  solutions  of 
chloride  in  iodide  being  deposited.  Mixtures  containing  25 — 96  mols.  % 
of  the  chloride  deposit  firstly  mixed  crystals  more  or  less  rich  in 
chloride,  and  later,  at  578°,  a  eutectic  mixture  of  limiting  mixed 
crystals.  When  the  proportion  of  chloride  exceeds  96  mols.  %,  the 
cooling  curves  show  no  eutectic  arrest,  homogeneous  mixed  crystals 
being  formed  on  solidification.  The  curve  of  primary  crystallisation 
consists  of  two  branches  meeting  in  the  eutectic  point  578°,  which 
corresponds  with  37  mols.  %  NaCl  (compare  Ruff  and  Plato,  loc.  cit.). 

The  crystallisation  curves  determined  by  Vrshesnevsky  (this  vol., 
ii,  137)  for  KC1 — KBr,  KBr — KI,  and  KC1 — KI  differ  considerably 
from  those  obtained  by  the  author  and  Pampanini  (this  vol.,  ii,  48). 
For  the  third  pair  the  difference  between  the  temperatures  of  primary 
crystallisation  are  not  so  great  as  with  the  other  pairs,  but  whilst  the 
author’s  results  indicate  restricted  solubility  in  the  solid  state,  those 
of  Vrshesnevsky  point  to  complete  solubility.  T.  H.  P. 

The  Binary  Systems  Li2Si03-Al2(Si0g)3,  Li4Si04-Al4(Si04)3, 
LiA102-Si02,  and  the  Lithium  Aluminosilicate  Minerals. 
R.  Ballo  and  Emil  Dittler  ( Zeitsch .  anorg.  Chem.,  1912,  70,  39 — 69). 
— The  above  systems  have  been  investigated  as  a  part  of  the  ternary 
system  Li20-Al203-Si02.  Two  lithium  silicates  are  known  to  be 
stable,  Li2Si08,  m.  p.  1180°,  and  Li4Si04,  m.  p.  1217°,  whilst  only  a 
single  aluminium  silicate,  Al2Si05,  is  stable  in  contact  with  the  liquid 
phase. 

Mixtures  of  lithium  and  aluminium  metasilicates,  prepared  from 
their  pure  constituents,  give  a  freezing-point  curve  which  indicates 
that,  starting  from  the  lithium  end,  solid  solutions  are  formed  as  far  as 
30  mol.  %  Al2(Si03)s,  and  that  beyond  the  eutectic  point  a  maximum 
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occurs  at  965°,  corresponding  with  the  compound  2Li2Si03,Al2(Si03)3 
There  is  then  a  second  eutectic  point  at  920°,  and  the  curve  rises 
steeply  to  a  maximum  at  1275°,  corresponding  with  Li2SiOs, 
Al2(Si03)3.  The  third  eutectic  point  is  at  1200°.  The  conclusions 
drawn  from  the  curve  are  confirmed  by  determinations  of  the 
density  and  by  the  examination  of  micro-sections.  The  second 
compound  differs  widely  from  natural  spodumene  and  kunzite,  which 
have  the  same  composition  and  yield  a  product  identical  with  the 
synthetic  compound  when  fused  and  slowly  cooled.  The  refractive 
index  of  natural  spodumene  is  1‘665,  and  that  of  the  artificial 
compound  (y-spodumene)  L525.  The  velocity  of  transformation  of 
spodumene  lias  been  studied  at  different  temperatures  (compare  Endell 
and  Rieke,  this  vol.,  ii,  266).  The  violet  colour  characteristic  of 
kunzite  is  obtained  by  rapid  cooling  of  the  molten  mass.  y3-Spodumene 
is  formed  on  heatingjto  about  1000°,  and  has  D  2-41,  against  3T7  for  a- 
and  2‘313  for  y-spodumene.  The  glass  has  D  2'36. 

Mixtures  corresponding  with  the  orthosilicates  give  a  freezing-point 
curve  on  which  the  compound  3Li4Si04,Al4(Si04)3  does  not  appear  as  a 
maximum,  but  indicates  decomposition,  at  1079°,  below  the  melting 
point.  There  are  eutectic  points  at  1020°  and  1170°,  with  an 
intervening  maximum  at  1330°,  corresponding  with  the  compound 
Li4Si04,Al4(Si04)3,  identical  in  composition  with  eucryptite,  which  does 
not  occur  in  sufficiently  distinct  crystals  to  establish  the  complete 
identity.  Eutectic  structures  are  well  developed.  All  these  silicates 
crystallise  well. 

Lithium  aluminates  are  only  formed  at  high  temperatures.  The 
mixture  having  the  composition  LiA102  melts  at  1900 — 2000°,  and  is 
homogeneous  on  cooling.  It  can  retain  up  to  12’5  mol.  %  A1203  in 
solid  solution,  beyond  which  point  corundum  also  crystallises. 

In  the  system  LiA102_Si02  the  two  double  silicates,  and  also  two 
complex  silicates,  LiAlSi308,  m.  p.  about  1250°,  and  LiAlSi4O10,  m.  p. 
about  1200°,  have  been  detected,  but  neither  has  been  completely 
identified  with  petalite.  Natural  petalite  undergoes  a  change  at  1200°, 
becoming  isotropic  without  assuming  all  the  properties  of  the  glass. 

O.  H.  D. 

The  Ternary  System  Silver-Tin-Lead.  Nicola  Parra vano 
( Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  575 — 581). — A  theoretical 
discussion,  in  which  the  conclusions  previously  arrived  at  as  to  the 
constitution  of  ternary  systems  (Abstr.,  1911,  ii,  704,705  ;  compare 
Sahmen,  this  vol.,  ii,  438)  are  applied  to  the  system  silver-tin-lead 
(Abstr.,  1911,  ii,  281).  C.  H.  D. 

Thermal  Analysis  of  the  System  AgCl-Ag2S.  Carlo 
Sandonnini  (Aid  R.  Accad.  Lincei,  1912,  [v],  21,  i,  479 — 482). — 
The  solidification  curve  of  the  system  AgCl-Ag2S  consists  of  two 
branches  meeting  in  the  eutectic  poiot  380°,  which  correspond  with 
35  mol.  %  of  the  sulphide.  The  latter  solidifies  with  slight  development 
of  heat,  so  that  it  is  difficult  to  fix  exactly  the  commencement  of 
crystallisation  with  the  mixtures  rich  in  sulphide. 

The  results  of  the  thermal  analysis  and  those  obtained  by  etching 
the  various  mixtures  with  dilute  nitric  acid  (l  :  1)  indicate  that  silver 

50—2 


ii.  760 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


sulphide  in  the  solid  state  dissolves  about  10  mol.  %  of  the  chloride.  It 
cannot,  however,  be  decided  if,  or  to  what  extent,  the  sulphide  dissolves 
in  the  chloride. 

The  transformation  point  of  silver  sulphide  shown  in  the  cooling 
curve  of  the  pure  salt  as  a  slight  retardation  cannot  be  detected  with 
certainly  with  mixtures  rich  in  the  sulphide  ;  it  is  probably  rapidly 
lowered  by  addition  of  chloride.  T.  H.  P. 

[Oxy-salts  of  the  Alkaline-earth  Metal  Halides.]  Frans 
A.  H.  Schreinemakers  and  J.  Milikan  ( Proc .  K.  Akad.  Wetensch. 
Amsterdam ,  1912,  15,  52 — 54.  Compare  Abstr.,  1911,  ii,  983). — The 
ternary  systems  belonging  to  the  series  water,  alkaline-earth  metal 
halide,  alkaline-earth  metal  oxide  have  been  investigated  at  definite 
temperatures,  and  the  nature  of  the  solid  phases  has  been  deduced  by 
application  of  the  residue  method.  In  this  way  the  following  oxy- 
halogen  salts  have  been  shown  to  exist  in  contact  with  solution.  At 
10°  and  25°,  CaCl2,3Ca0,16H20  and  CaCl2,Ca0,2H20  ; 

at  50°,  CaCl2,Ca0,2H20  and  CaCI2,Ca0,3H20  ; 
at  25°,  CaBr2,3Ca0,16H20  and  3CaBr2,4Ca0,16H20 ; 
at  30°,  BaCl2,Ba0,5H20  ;  at  25°,  BaBr2,Ba0,5H20 ; 

at  25°,  BaI2,Ba0,9H20.  H.  M.  D. 

Fusion  and  Inversion  of  Calcium  Carbonate.  Hendrik  JE. 
Boeke  ( Jahrb .  Min.,  1912,  i,  91 — 121). — A  special  apparatus  is 
described  for  equilibrium  experiments  at  temperatures  up  to  1600°, 
and  under  a  gas  pressure  of  150  atmospheres  ;  and  also  an  apparatus 
with  windows  of  silica  glass  for  microscopical  observations  under 
similar  conditions.  Calcium  carbonate  in  its  purest  form  of  Iceland- 
spar  fuses  without  decomposition  at  1289°  in  carbon  dioxide  of 
110  atmospheres  pressure.  Fusions  of  mixed  calcium  carbonate  and 
calcium  oxide  form  a  eutectic,  91%CaC03,  9%CaO,  at  1218°,  but  no 
mixed  crystals  or  intermediate  compound.  The  heating  curves 
indicate  an  inversion  of  calcium  carbonate  at  970°  from  calcite  into 
a-calcium  carbonate,  but  no  variation  in  the  optical  character  could  be 
detected.  L.  J.  S. 

The  Distinction  between  Aragonite  and  Calcite.  Nieder- 
stadt  ( Zeitsch .  angew.  Chem.,  1912,25,  1219 — 1220). — Cobalt  salts 
are  used  to  distinguish  aragonite  from  calcite,  the  first  being  rapidly 
coloured  lilac,  whilst  the  second  only  assumes  a  bright  blue  colour 
after  continued  boiling.  Also,  aragonite  precipitates  ferrous 
carbonate,  whilst  calcite  is  only  capable  of  precipitating  iron  in  the 
ferric  state.  Quantitative  experiments  show  that  similar  differences 
exist  between  the  behaviour  of  calcite  and  of  aragonite  towards  other 
metallic  salts.  Aragonite  is  the  more  active  towards  manganese,  zinc, 
and  iron,  whilst  copper,  lead,  and  silver  are  more  readily  precipitated 
by  calcite.  If  one  gram  of  the  powdered  mineral  is  added  to  100  c.c. 
of  a  boiling  solution  of  manganous  sulphate,  and  the  solution  is  rapidly 
cooled  after  five  minutes,  1%  of  the  manganese  is  found  to  have 
been  precipitated  by  the  calcite,  and  73’6%  by  the  aragonite. 

C.  H.  D. 
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The  Compound  8Ca0,2Si02,Al203.  Eenst  Janecke  ( Zeitsch . 
anorg.  Chem .,  1912,  76,  357 — 360.  Compare  this  vol.,  ii,  159,  450). — 
In  reply  to  the  criticisms  of  Rankin  and  Wright  (this  vol.,  ii,  554),  it 
is  stated  that  mixtures  with  the  composition  8Ca0,2Si02,  A1203  show  a 
very  sharp  arrest  on  the  cooling  curve,  and  that  the  microscopical 
examination  of  thin  sections  shows  perfectly  uniform  crystals  with 
only  small  enclosures  of  glass.  The  differences  between  the  two 
series  of  observations  are  attributed  in  part  to  the  low  velocity  of 
formation  of  the  compound,  and  in  part  to  the  higher  temperature 
used  by  the  author  in  melting  the  mixtures.  C.  H.  D. 

Anhydrous  Sulphates.  II.  G.  Calcagni  (Atti  R.  Accad.  Lincei, 
1912,  [iv],  21,  i,  483 — 488.  Compare  Abstr.,  1910,  ii,  1064). — The 
addition  of  barium  sulphate  to  sodium  sulphate  raises  the  melting 
point  of  the  latter  from  887°  to  921°  for  an  addition  of  21‘6%.  Further 
proportions  of  barium  sulphate  cause  very  gradual  lowering  of  the 
freezing  point  to  913°  for  a  mixture  containing  29%  BaS04.  From 
this  point  the  curve  rises  continuously  to  the  melting  point  of  barium 
sulphate,  which  extrapolation  gives  as  1345°.  The  very  flat  and 
scarcely  appreciable  maximum  shown  by  the  curve  would  correspond 
with  the  compound  BaS04,6Na2S04,  but  double  sulphates  of  this  type 
are  apparently  unknown.  Between  71%  Na2S04  and  Na2S04  the 
curve  shows  a  point  corresponding  with  the  initial  crystallisation,  a 
second  with  the  temperature  of  decomposition  of  the  solid  solutions, 
and  a  third  with  the  temperature  of  transformation  of  sodium  sulphate. 
The  following  regions  are  distinguished  :  (1)  existence  of  the  homo¬ 
geneous  liquid  phase ;  (2)  equilibrium  between  BaS04  and  liquid 
phase ;  (3)  existence  of  solid  solutions ;  (4)  equilibrium  between  solid 
solutions  (3)  and  a-Na2S04-BaS04  ;  (5)  existence  of  /?-Na2S04-BaS04; 
(6)  equilibrium  between  solid  solutions  (3)  and  /3-Na2S04~BaS04. 

The  addition  of  barium  sulphate  to  potassium  sulphate  raises  the 
melting  point  to  a  maximum  of  1080°  for  a  concentration  of  90%K2SO4. 
As  this  composition  would  correspond  with  14  mols.  of  K2S04  per  mol. 
of  BaS04,  this  maximum  cannot  represent  a  compound  of  the  two 
salts.  Beyond  this  concentration  of  BaS04,  the  melting  point  falls  to 
1015°  for  60%  K2S04,  this  being  the  eutectic  temperature.  Further 
increase  in  the  concentration  of  BaS04  is  accompanied  by  rise  of  the 
temperature  to  the  melting  point  of  the  barium  salt.  The  cooling 
curves  of  this  system  show,  in  general,  three  changes  of  direction ; 
exceptions  are  that  corresponding  with  95%  K2S04,  which  represents 
the  eutectic  of  the  decomposition  curve  of  the  solid  solutions,  and  that 
corresponding  with  60%  K2S04,  which  is  the  eutectic  mixture  of  the 
melting  curve.  Curves  up  to  70%  K2S04  exhibit  a  point  corresponding 
with  the  crystallisation  of  mixed  crystals,  another  with  the  decomposition 
of  the  solid  solutions,  and  a  third  with  transformation  of  the  potassium 
sulphate.  The  curves  from  60%  K2S04  to  BaS04  show  a  temperature 
of  primary  separation  of  barium  sulphate,  a  eutectic  temperature, 
and  a  temperature  of  transformation  of  the  potassium  salt. 

T.  H.  P. 
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Reciprocal  Salt  Pairs.  II.  The  Salt  Pair  K2Cl2-MgS04, 
MgCl„-K2S04.  Ernst  Janecke  ( Zeitsch .  physikal.  Chem.,  1912,  80, 
1 — 12.  Compared  Abstr.,  1908,  ii,  841). — Of  the  four  binary  systems 
which  can  be  formed  by  the  salt  pairs  K2Cl2-MgS04,  MgCl2-K2S04, 
three  have  already  been  investigated.  One  of  these  has  recently  been 
examined  by  Menge  (compare  Abstr.,  1911,  ii,  982),  who  drew  the 
conclusion  that  besides  the  double  salt,  KMgCl3,  the  compound 
K2MgCl4  exists  within  narrow  limits.  The  author  shows  from  a 
graphic  representation  of  Menge’s  results,  that  there  is  no  evidence 
of  the  existence  of  the  last-mentioned  compound. 

The  remaining  binary  system,  MgCl2-MgS04,  has  been  investigated 
by  the  thermal  method.  No  compounds  are  formed ;  the  eutectic 
contains  about  20  mol.  %  of  magnesium  sulphate.  The  latter  salt 
melts  about  1185°  with  slight  decomposition. 

Further,  a  new  salt,  KMgClS04,  has  been  prepared;  it  has  a 
congruent  melting  point  about  920°.  It  is  best  obtained  by  mixing 
finely  powdered  potassium  chloride  and  magnesium  sulphate  in  a 
covered  crucible,  and  heating  before  the  blowpipe  until  the  mass  fuses  ; 
on  cooling,  the  new  compound  separates  in  tetrahedral  crystals.  It 
has  not  been  obtained  quite  pure. 

The  limits  of  the  different  fields  have  been  determined  in  a  series  of 
mixtures  by  the  thermal  method,  the  positions  of  breaks  in  the  cooling 
curves  being  noted.  The  complete  system  is  represented  in  a  square 
and  also  on  a  projected  space  diagram.  G.  S. 

Glucinum  Chromates.  Benno  Bleyer  and  A.  Moormann  {Zeitsch. 
anorg.  Chem .,  1912,  70,  70 — 78). — The  authors  have  failed  to  obtain  the 
two  crystalline  salts,  GlCr04,H20,  and  GlCr04,6Gl(0H)2,  prepared  by 
Glasmann  (Abstr.,  1907,  ii,  545).  Precipitation  of  glucinum  sulphate 
by  potassium  chromate  yields  impure,  amorphous  products  of  varying 
composition,  whilst  the  precipitate  from  the  chloride  has  the  composition 
15G10,Cr03,12H20,  independently  of  the  proportions  of  the  reacting 
substances.  Glucinum  hydroxide  and  chromic  acid  yield  only  resinous 
masses,  but  the  clear  solution  contains  glucinum  and  chromium  in  the 
ratio  1:1.  C.  H.  D. 

The  Influence  of  Tin  and  Lead  on  the  Micro-structure  of 
Brass.  Frederick  Johnson  {J.  Inst.  Metals,  1912,  7,  201 — 217). — 
Tin  is  only  very  slightly  soluble  in  the  a-solid  solution  of  brass  con¬ 
taining  30%  of  zinc.  It  dissolves  readily  in  the  /8-solid  solution  of 
alloys  containing  more  zinc.  When  lead  and  tin  are  both  present,  any 
excess  of  tin  separates  as  the  compound  Ou4Sn,  and  not  as  an  alloy 
with  lead.  C.  H.  D. 

Power  of  Potable  Water  to  Dissolve  Lead.  Pieter  A. 
Meerburg  {Chem.  Weekblad,  1912,  9,  494 — 497.  Compare  Woudstra 
and  Snuif,  ibid.,  447). — The  author  is  of  opinion  that  the  solubility  of 
lead  in  water  depends  on  the  influence  of  all  the  constituents  of  the 
water  and  not  on  that  of  one  constituent.  It  also  depends  on  the 
proportions  of  the  various  constituents  present.  The  solubility  of  lead 
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in  a  given  water  cannot  be  predicted  from  a  chemical  examination 
of  either  the  water  or  the  material  of  the  service  pipes. 

A.  J.  W. 

The  Behaviour  of  Lead,  Cuprous  and  Silver  Sulphides, 
and  of  Cuprous  Oxide  in  the  Corresponding  Fused 
Chlorides.  Wilhelm  Truthe  (Zeitsch.  anorg.  Chem.t  1912,  76, 
161 — 173). — Lead  sulphide  and  lead  chloride  mix  in  the  fused  state. 
Solid  solutions  are  not  formed,  and  the  eutectic  point  lies  at  441°  and 
22%  PbS.  Microscopical  examination  of  the  eutectic  mixture  shows 
that  the  sulphide  determines  the  crystalline  arrangement. 

The  eutectic  point  of  mixtures  of  cuprous  sulphide  and  cuprous 
chloride  lies  at  392°  and  16%  Cu2S.  Solid  solutions  are  not  formed. 
The  sulphide  crystals  show  great  power  of  orientation. 

Silver  sulphide  is  capable  of  retaining  about  5%  of  silver  chloride 
in  solid  solution  on  crystallising,  but  deposits  it  before  reaching  the 
transformation  point  at  175°.  The  eutectic  point  lies  at  375° 
and  54%  Ag2S.  Both  components  form  well -developed  primary 
crystallites. 

Cuprous  oxide  separates  as  primary  crystals  from  all  its  mixtures 
with  cuprous  chloride,  the  latter  taking  the  place  of  a  eutectic,  and 
solidifying  at  its  usual  freezing  point  of  423°.  C.  H.  I). 

The  System  Lead  Sulphide-Tin  Sulphide.  W.  Heike 
(Metallurgies  1912,  9,  313 — 319). — Mixtures  of  lead  sulphide  and 
stannous  sulphide  are  melted  in  an  atmosphere  of  nitrogen.  Two 
series  of  solid  solutions  are  formed,  extending  from  0  to  8%  and  from 
38  7  to  100%  SnS.  The  end  concentration  of  this  second  series 
corresponds  with  the  formula  PbS, SnS,  but  it  uncertain  whether  a 
compound  actually  exists.  The  slope  of  the  last  branch  of  the  curve 
is  very  slight.  Optical  examination  confirms  the  thermal  results. 

C.  H.  D. 

The  Analogy  between  Copper  and  Silver.  Giuseppe  A. 
Barbieri  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  560 — 563). — A  salt 
of  bivalent  silver  may  be  prepared  by  adding  a  solution  of  silver 
nitrate  (1  mol.)  in  pyridine  (6  mols.)  to  a  cold  solution  of  potassium 
persulphate  (8  mols.).  The  yellow  precipitate  obtained  has  the 
composition  AgS208,4C5NH4,  resembling  the  corresponding  cupric 
salt  (Abstr.,  1911,  ii,  889).  If  very  dilute  solutions  are  used,  the 
silver  and  copper  compounds  may  be  precipitated  simultaneously, 
and  by  varying  the  proportions  of  the  two  metals,  mixed  crystals  are 
obtained  showing  gradations  of  colour  between  the  orange  silver  and 
the  violet  copper  salts,  proving  the  isomorphism  of  the  two  compounds. 

C.  H.  D. 

The  Properties  of  Alloys  at  High  Temperatures.  Guy  D. 
Bengough  (J.  Inst.  Metals ,  1912,  7,  123 — 190). — The  curves  showing 
the  variation  of  the  breaking  stress  and  elongation  of  metals  with 
temperature  have  abrupt  changes  of  direction,  which  occur  at  650°  in 
copper  and  at  395°  in  aluminium.  These  points  are  termed 
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“  mechanical  critical  points.”  Above  these  temperatures,  the 
mechanical  properties  of  worked  and  unworked  metals  become 
identical,  and  the  metal  emits  a  “  cry  ”  like  that  of  tin  when  strained. 
It  is  considered  that  this  temperature  represents  the  point  at  which 
the  last  traces  of  amorphous  material  disappear,  and  the  metal 
becomes  wholly  crystalline.  C.  H.  D. 

The  Critical  Point  at  470°  in  Copper-Zinc  Alloys.  Henry 
C.  H.  Carpenter  ( J Inst.  Metals ,  1912,  7,  70 — 104). — Alloys  of 
copper  and  zinc  consisting  mainly  of  the  /3-solid  solution  show  a 
development  of  heat  at  470°  on  cooling.  It  has  not  been  found 
possible  to  detect  any  change  in  microscopic  structure  in  pure  /3-alloys 
on  cooling  through  this  range,  but  if  alloys  containing  respectively 
45*77  and  49*61%  of  zinc  (/3  with  traces  of  the  a  and  y  constituents 
respectively)  are  heated  for  several  weeks  in  a  bath  of  sulphur  vapour 
at  444*7°,  resolution  into  the  a  and  y  solid  solutions  takes  place.  It 
is  considered  that  470°  is  a  eutectoid  point,  and  that  the  /3-con¬ 
stituent  is  only  stable  above  that  temperature,  the  conditions  thus 
being  exactly  similar  to  those  prevailing  in  the  copper-tin  and  copper- 
aluminium  alloys. 

The  resolution  of  /3  into  a  and  y  is  accelerated  by  the  presence  of 
aluminium.  C.  H.  D. 

Thermal  Analysis  of  Binary  Mixtures  of  Chlorides  of 
Univalent  Elements.  Carlo  Sandonnini  and  P.  C.  Aureggi  (Atti 
2i.  Accad.  Lincei,  1912,  [v],  21,  i,  493 — 498.  Compare  Abstr.,  1911, 
ii,  606,  800;  this  vol.,  ii,  162). — Rubidium  and  cuprous  chlorides  give 
a  somewhat  complicated  solidification  diagram,  falling  from  the  m.  p. 
of  the  rubidium  salt  (716°)  to  about  252°  (51  mol.  %  CuCl),  then  to 
about  190°  (60  mol.  %  CuCl),  and  finally  to  the  eutectic  point,  150° 
(68  mol.  %  CuCl) ;  subsequent  rise  to  the  m.  p.  of  cuprous  chloride 
(422°)  occurs. 

The  cooling  curves  of  mixtures  containing  0 — 51  mol.  %  CuCl  show 
a  point  of  arrest  at  232 — 260°,  the  maximum  duration  being  at 
30 — 35  mol.  %  CuCl.  With  20 — 60  mol.  %  CuCl,  the  curves  show 
also  arrests  at  180 — 190°,  the  maximum  duration  being  at  35 — 60 
mol.  %. 

Crystallisation  of  the  two  salts  together,  under  various  conditions, 
leads  to  the  formation  of  the  compounds  2RbCl,CuCl  and  2RbCl,3CuCl, 
the  existence  of  which  probably  explains  the  arrests  in  the  cooling 
curves.  T.  H.  P. 

Some  Ammonio-Copper  Mercuric  Iodides  and  an  Ammonio- 
Copper  Iodide.  Francesco  Anderlini  ( Gazzetta ,  1912,  42,  i, 
321 — 332). — Two  ammonio-copper  mercuric  iodides  are  already  known, 
CuI2,HgI2,4NH3  and  CuI2,2HgI2,4NH3.  Both  of  these  are  stable 
in  closed  vessels,  but  lose  ammonia  and  iodine  in  contact  with  air. 

The  compound ,  CuHgI3,2NH3,  is  obtained  by  adding  ammonium 
sulphite  to  a  solution  of  a  copper  salt,  heating  nearly  to  boiling,  and 
adding  a  solution  of  potassium  mercuric  iodide.  Mercury  separates, 
and  the  solution  is  maintained  at  about  50°  until  clear.  It  is  then 
filtered,  and  the  brownish-yellow  crystals  which  separate  from  the 
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filtrate  on  cooling  are  washed  with  aqueous  alcohol  and  dried. 
Ammonia  in  the  presence  of  air  converts  it  into  the  corresponding  blue 
cupric  salt  with  4NHr 

The  compound,  CuHg2I5,3NH8,  is  obtained  by  dissolving  the  product 
of  the  action  of  ammonia  on  mercuric  iodide  in  ammonium  sulphite, 
heating,  and  adding  an  ammoniacal  solution  of  copper  iodide.  The 
blue  liquid,  if  kept  at  60 — 70°,  gradually  becomes  yellow,  and  yellow 
crystals  are  deposited  on  cooling.  Bright  greenish-yellow  crystals 
of  a  compound,  CuHg2I5,4NH3,  are  obtained  if  the  solutions  are  mixed 
cold  and  then  warmed  at  50°  until  the  precipitate  has  redissolved. 

The  blue  compound,  CuI9,HgI2,4NH3,  is  converted  into  the  green 
compound,  CuI2,2HgI2,4NH3,  by  dissolving  in  concentrated  neutral 
solutions  of  ammonium  salts,  ammonia  being  lost :  2[Cul2,HgI2,4NH3]  = 
CuI2,2HgI2,4NH3  +  CuI2  +  4NH3.  The  original  compound  is  recovered 
on  the  addition  of  ammonia. 

A  compound,  CuHg3I6,5  or  6NH3,  has  also  been  obtained. 

Ammonio-cuprous  iodide,  Cu2I2,NH3,  prepared  by  adding  an  excess  of 
ammonia  to  the  solution  containing  the  first  ammonio-copper  mercury 
compound,  forms  pale  yellow  scales,  becoming  blue  in  moist  air. 

C.  H.  D. 

Sulphonated  Metal-amides  of  Mercury,  Silver,  and  Gold, 
Obtained  from  Amido  sulphonic  Acid.  Karl  A.  Hofmann, 
Ernst  Biesalski  and  Ella  Soderlund  ( Ber .,  1912,  45,  1731 — 1736. 
Compare  Divers  and  Haga,  Trans.,  1896,  69,  1634;  Kirmreuther, 
Abstr.,  1911,  ii,  1098). — Potassium  mercuriamido-sulphonate, 
NHg’SOgK,  is  obtained  by  neutralising  40  grams  of  amido-sulphonic 
acid  with  10%  potassium  hydroxide,  adding  a  further  40c.c.  of  the 
alkali,  and  then  digesting  on  the  water-bath  with  the  freshly 
precipitated  mercuric  oxide  prepared  from  100  grams  of  mercuric 
chloride.  On  concentrating  the  solution,  the  required  salt 
separates,  after  cooling,  in  the  form  of  thin,  lancet-shaped  flakes,  which 
are  strongly  doubly-refracting.  The  salt  crystallises  only  very 
slowly  from  solution,  even  when  inoculated  with  a  crystal,  the  various 
phenomena  observed  indicating  that  the  crystals  are  probably 
polymerides  of  the  molecules  in  solution ;  the  same  holds  for  the  other 
salts  to  be  described.  The  interaction  of  the  salt  with  a  number  of 
reagents  is  described,  the  results  all  pointing  to  the  fact  that  it  is  a 
true  derivative  of  amido-sulphonic  acid. 

If  carbon  dioxide  is  passed  for  some  time  through  the  mother 
liquors  obtained  in  the  preparation  of  the  above  salt,  an  amorphous 
white  precipitate  of  potassium  hydrogen  trismercuri-bis-amido-sulphonate, 
KH(S03N)2Hg(Hg*0H)2,H20,  is  obtained.  Complete  saturation  with 
carbon  dioxide  under  pressure  gives  finally  the  free  acid, 
(HS03*N)2Hg(Hg*0H)2. 

Sodium,  mercuri-amidosulphonate,  NHg*S03Na,  is  prepared  similarly 
to  the  potassium  salt ;  it  forms  radiating  clusters,  or  often  felted 
masses,  of  slender,  colourless  needles.  It  differs  from  the  potassium 
salt  in  that  it  is  soluble  in  almost  neutral  water  on  heating,  whereas 
the  addition  of  alkali  is  necessary  to  dissolve  readily  the  former 
salt. 
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Potassium,  silver-amidosulphonate,  NHAg*S03K,H20,  is  obtained  by 
the  action  of  silver  nitrate  on  an  alkaline  solution  of  potassium  amido- 
sulphonate  in  the  form  of  silky,  colourless,  flat  needles,  which  are 
strongly  double-refracting,  with  parallel  extinction.  The  stability  of 
the  combination  of  silver  with  the  amide-nitrogen  is  of  the  same  order 
as  in  the  silver  ammonias.  The  salt  is  soluble  in  ammonia,  the  solution 
giving  a  precipitate  of  silver  with  formaldehyde,  and  a  beautiful  silver 
mirror  with  tetraformaltrisazine. 

Potassium  bis-auri-tris-amido-sulphonate,  Au2(N*S03K)3,  is  prepared 
from  gold  chloride  and  an  alkaline  solution  of  potassium  amido- 
sulphonate ;  it  forms  small,  yellow,  transparent,  granular  crystals,  and 
detonates  on  heating.  The  ammoniacal  solution  gives  a  gold  mirror 
with  formaldehyde  or  tetraformaltrisazine.  The  aqueous  solution 
catalyses  hydrogen  peroxide,  colloidal  gold  being  formed. 

The  above  salts,  especially  the  mercury  salts,  may  possibly  have 
medicinal  applications.  T.  S.  P. 

Mercurous  Chromate.  Fritz  Fichter  and  G.  Oesterheld 
[Zeitsch.  anorg.  Chem.,  1912,  76,  347 — 356). — The  statement  is 
usually  made  that  the  brown  precipitate  obtained  from  mercurous 
salts  and  chromates  is  a  basic  salt,  passing  into  the  red  normal  salt  on 
boiling  with  water.  It  is  now  shown  that  the  brown,  amorphous 
precipitate  is  mercurous  chromate,  Hg2Cr04,  which  is  only  stable  in 
the  moist  condition  and  at  low  temperatures.  It  passes  spontaneously, 
especially  on  shaking,  into  the  red,  crystalline  modification,  the 
change  beginning  at  isolated  points  and  spreading  through  the  mass. 
When  an  excess  of  chromate  is  used,  the  initial  precipitate  and  also 
the  transformation  product  are  lighter  in  colour,  owing  to  finer 
division.  Prolonged  washing  with  water  on  the  filter  converts  the 
amorphous  modification  into  the  basic  salt,  Hg20,3Hg2Cr04.  If  a 
precipitate,  obtained  by  using  an  excess  of  mercurous  nitrate,  is 
allowed  to  remain  in  contact  with  the  solution,  it  is  converted  in  the 
course  of  several  days,  or  by  boiling  in  a  few  hours,  into  small,  dull 
red  needles  of  a  salt,  Hg20,2Hg2Cr04.  An  intermediate  formation  of 
a  double  salt  with  the  nitrate  does  not  occur.  Boiling  with  hydro¬ 
chloric  acid  and  titration  of  the  chlorine  shows  that  the  mercury 
is  not  present  in  the  mercuric  form.  The  same  salt  is  obtained  by 
precipitating  a  hot  solution  with  an  excess  of  chromate.  C.  H.  D. 

The  Chemistry  of  Thorium  and  the  Rare  Earths.  The 
Solubility  of  the  Oxalates  and  of  the  Sulphates  in  Sulphuric 
Acid.  Fritz  Wirth  ( Zeitsch .  anorg.  Chem.,  1912,  70,  174 — 200. 
Compare  Hauser  and  Wirth,  Abstr.,  1909,  ii,  352). — In  order  to 
separate  thorium  from  the  rare  earths  by  precipitation  as  oxalate,  the 
supernatant  solution  should  be  about  5iV-sulphuric  acid. 
Thorium  oxalate  is,  however,  appreciably  soluble  in  such  acid,  and  if 
it  is  not  necessary  to  separate  from  other  rare  earths,  it  is  better 
to  precipitate  from  a  less  acid  solution.  If  the  sulphuric  acid  is  more 
than  10A,  thorium  oxalate  dissolves,  and  thorium  sulphate  is  slowly 
precipitated.  Yttrium  oxalate  is  converted  into  sulphate  by  GdY- 
acid,  whilst  £be  oxalates  of  erbium,  gadolinium,  and  samarium 
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dissolve  without  decomposition.  Erbium  sulphate  is  five  times  as 
soluble  in  water  as  lanthanum  sulphate,  but  the  solubility  of  the  two 
oxalates  in  sulphuric  acid  differs  very  little. 

The  solubility  curves  of  thorium,  cerium,  and  lanthanum  sulphates 
in  sulphuric  acid  have  been  determined,  and  photographs  of  the 
hydrated  sulphates  are  given.  Thorium  sulphate  nonahydrate 
crystallises  better  than  the  other  hydrates,  and  it  is  desirable  that 
it  alone  should  be  produced  in  the  purification  of  thorium.  Lanthanum 
sulphate  nonahydrate  is  the  stable  salt  under  the  usual  conditions  of 
separation.  Cerous  sulphate  separates  as  the  octahydrate. 

The  ascending  order  of  solubility  of  the  sulphates  in  water  at  the 
ordinary  temperature  is  La,  Y,  Gd,  Sa,  Nd,  Ce,  Pr,  Er,  Yb,  but  the 
order  is  completely  altered  in  the  presence  of  sulphuric  acid.  The 
sulphates  of  the  yttrium  group  suffer  a  much  greater  diminution 
of  solubility  than  those  of  cerium  and  lanthanum.  Gadolinium 
sulphate  is  the  most  sparingly  soluble  in  12Y-sulphuric  acid. 

C.  H.  D. 


The  Double  Nitrates  of  the  Rare  Earths.  II.  Gustav 
Jantsch  ( Zeitseh .  anorg.  Chem.,  1912,  70,  303 — 323.  Compare 
Jantsch  and  Wigdorow,  Abstr.,  1911,  ii,  114). — Double  nitrates  of  the 
composition  [M'''(N03)6]M"3,24H20,  have  been  prepared,  in  which  M'" 
represents  lanthanum,  cerium,  praseodymium,  neodymium,  samarium, 
or  gadolinium,  and  M"  is  magnesium,  zinc,  nickel,  cobalt,  or  manganese, 
the  only  exception  being  gadolinium  manganese  nitrate,  which  is  too 
soluble  to  be  obtained  in  a  crystalline  form.  All  these  double  nitrates 
are  isomorphous,  and  crystallise  well.  All  of  them  melt  in  their 
water  of  crystallisation  at  a  definite  temperature,  as  shown  in  the 
table  : 


Mg.  Ni.  Co.  Zn.  Mn. 

La  .  113-5°  110-5°  101 -8°  98'0°  87 -2° 

Ce  .  111-5  108-5  98-5  92‘8  837 

Pr  .  111-2  108-0  97-0  91 ’5  81  -0 

Nd  .  109-0  105-6  95-5  88-5  77‘0 

Sm  .  96-2  92-2  83’2  76’5  7(P2 

Gd  .  77 -5  72-5  63'2  56-5  — 


the  order  of  fusibility  being  the  same  in  each  series.  The  solubility 
in  water  follows  the  same  order  as  the  fusibility,  the  magnesium  salts 
being  the  least  soluble.  The  cerium  double  nitrates  are,  however,  less 
soluble  than  those  of  lanthanum,  although  this  is  contrary  to  what  is 
observed  in  the  fractional  crystallisation  of  mixtures  of  the  double 
nitrates.  The  isomorphous  bismuth  salts  are  found  to  be  more 
soluble  than  those  of  gadolinium. 

The  molecular  volume  curves  show  a  close  parallelism  for  the 
magnesium,  manganese,  nickel,  cobalt,  and  zinc  salts.  The  cobalt 
salts  have  a  greater  molecular  volume  than  the  nickel  salts,  and  the 
neodymium  salts  a  greater  molecular  volume  than  those  of  praseo¬ 
dymium,  so  that  in  both  these  cases  the  order  is  the  reverse  of  that  to 
be  expected  from  the  periodic  arrangement.  This  is  in  accordance 
with  previous  observations  in  this  series.  C.  H.  D. 
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Scandium.  Richard  J.  Meyer  and  H.  Goldenberg  (Chem.  News, 
1912,  106,  13 — 14). — It  having  been  found  that  iodic  acid  is  an 
excellent  reagent  for  separating  thorium  from  mixtures  with  other 
earths  (Abstr.,  1910,  ii,  853  ;  1911,  ii,  825),  the  authors  have  applied 
it  to  the  separation  of  scandium  and  thorium.  By  means  of  an  excess 
of  potassium  iodate,  thorium  iodate  is  precipitated  from  a  nitric  acid 
solution  as  a  flocculent,  amorphous  precipitate.  Sufficient  potassium 
iodate  is  used  to  precipitate  simultaneously  some  scandium  iodate, 
otherwise  a  complete  separation  of  the  thorium  cannot  be  ensured. 

Different  specimens  of  scandium  oxide,  which  had  been  freed  from 
thorium  by  the  above  method,  gave  44*11  —44  20  as  the  atomic  weight 
of  scandium,  in  agreement  with  the  results  obtained  by  Nilson. 
Speter  (Abstr.,  1910,  ii,  854),  using  the  sodium  carbonate  method  to 
separate  scandium  from  thorium,  obtained  a  scandium  oxide  which 
spectrographic  and  electrometric  methods  showed  to  be  free  from 
thorium,  but  which  gave  an  atomic  weight  of  45  for  scandium.  The 
authors  find  that  the  oxide  of  atomic  weight  45  gives  an  arc  spectrum 
identical  in  every  respect  with  that  of  the  oxide  of  atomic  weight 
44*1,  and  draw  the  conclusion  that  the  spectrographic  and  electro¬ 
metric  methods  are  not  sensitive  enough  to  detect  0*5%  of  thorium 
oxide  in  scandium  oxide.  The  determination  of  the  coefficient  of 
magnetisation  afforded,  however,  a  delicate  method  of  discriminating 
between  the  two  oxides,  the  coefficient  of  magnetisation  of  the  oxide 
of  atomic  weight  45  being  +0  04  x  10  ~6,  that  of  the  other  oxide  being 
-0*12  xlO-6.  This  scandium  is  diamagnetic,  as  also  are  its  homo- 
logues  lanthanum  and  yttrium  in  the  third  group  of  the  periodic 
system. 

The  regeneration  of  the  scandium  from  the  solution  containing 
iodic  acid  is  very  troublesome,  and  the  yields  are  unsatisfactory.  The 
following  method  for  separating  scandium  and  thorium  is  to  be 
preferred.  The  neutral  solution  of  scandium  containing  thorium  is 
dropped  slowly  into  a  concentrated  solution  of  ammonium  tartrate, 
which  is  kept  well  stirred,  and  the  clear  solution  thus  obtained  is 
precipitated  with  ammonia  while  boiling.  The  scandium  separates 
as  scandium  ammonium  tartrate  ;  after  being  collected,  it  is  washed 
with  a  dilute  solution  of  ammonium  tartrate.  The  oxide  obtained 
from  the  double  tartrate  gave  an  atomic  weight  of  43*90  for  scandium. 

Further  experiments  are  necessary  to  determine  the  accurate  atomic 
weight  of  scandium.  T.  S.  P. 

Action  of  Water  on  Aluminium  “  Activated  ”  by  Mercury. 
Emile  Kohn-Abrest  {Bull.  Soc.  chim.,  1912,  [iv],  11,  570 — 576. 
Compare  Abstr.,  1910,  ii,  506;  this  vol.,  ii,  648). — Aluminium  foil 
containing  0*4  to  0'5%  of  copper  is  not  activated  by  immersion  in  a  1% 
solution  of  mercuric  chloride.  Neither  are  alloys  of  aluminium  with 
silicon,  obtained  by  heating  it  to  1100°  in  silicon  vapour  (compare 
Abstr.,  1910,  ii,  212). 

The  oxide  which  is  first  formed,  when  activated  aluminium  acts  on 
water,  is  obtained  as  black,  very  dense  flocks.  Towards  the  end  of  the 
reaction,  a  lighter  layer  is  formed,  which  gradually  becomes  white.  If 
this  mixture  of  oxides  is  heated  in  boiling  water,  the  whole  instantly 
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becomes  white.  The  black  oxide,  when  dried,  is  pearl-grey  in  colour, 
and  neither  oxidises  in  air  nor  takes  up  water.  Its  colour  is  probably 
due  to  impurities  in  the  aluminium  used,  no  mercury  being  detected  in 
it.  The  author  draws  the  conclusion  that  by  the  oxidation  of 
aluminium  in  cold  water,  a  mixture  of  hydroxides  is  formed,  varying  in 
composition  according  to  the  conditions,  such  as  the  duration  of 
oxidation,  etc.  W.  G. 

The  Light  Alloys  of  Aluminium,  Zinc,  and  Copper.  Mario 
Levi-Malvano  and  M.  Marantonio  ( Gazzetta ,  1912,  42,  i,  353 — 360). 
— The  part  of  the  ternary  system  now  studied  is  limited  to  alloys  rich 
in  aluminium,  and  is  bounded  by  (a)  a  curve  representing  the 
composition  of  the  saturated  solid  solutions  of  aluminium,  zinc,  and 
Cu3A1  ;  (b)  the  eutectic  curve,  connecting  the  eutectic  of  the 
system  Cu3A1-A1  with  that  of  the  system  Al-Zn ;  (c)  two  curves 
starting  from  the  transformation  points  of  the  system  Cu3A1-A1  and 
intersecting  the  eutectic  curve  in  two  invariant  points,  one  of  which 
has  been  fixed  at  400°.  Alloys  with  2%  Cu  and  10  or  20%  Zn  are 
completely  homogeneous,  while  those  with  6  or  10%  Cu  and  10  or  4% 
Zn  contain  two  constituents.  C.  H.  D. 

The  System  Iron-Carbon.  Andreas  Smits  ( Zeitsch .  Eleldrochem., 
1912,  18,  362 — 368.  Compare  Ruff,  this  vol.,  ii,  353). — It  is  shown 
that  the  views  of  Ruff  ( loc .  cit.)  on  the  interpretation  of  his  experi¬ 
ments  on  the  iron-carbon  equilibrium  are  erroneous  ;  his  results 
indicate  the  existence  of  hitherto  unknown  stable  carbides  or  of  two 
new  modifications  of  graphite.  The  former  alternative  is  the  more 
probable,  and  a  theoretical  discussion  of  the  system  is  given  on  the 
provisional  assumption  that  the  new  carbides  are  represented  by  the 
formulae  FeC  and  FeC2  respectively.  The  pressure- temperature 
projection  and  two  sections  of  the  equilibrium  diagram  are  given,  and 
it  is  shown  that  the  three-phase  line  carbon-FeC-graphite  falls  with 
rise  of  temperature.  The  conditions  under  which  this  takes  place  are 
discussed.  G.  S. 

The  Formation  of  Osmondite  in  Hypo-eutectoid  Steels. 
J.  Calian  ( Metallurgie ,  1912,  9,  392 — 396). — Steels  containing  less 
than  0*9%  of  carbon,  like  those  of  eutectoid  composition,  pass  through 
a  condition  corresponding  with  that  of  osmondite  during  cooling,  but 
this  condition  may  be  produced  at  temperatures  between  300°  and 
500°.  In  this  state,  the  rate  of  solution  in  dilute  sulphuric  acid  is  a 
maximum.  At  any  one  temperature,  the  proportion  of  carbon 
present  as  carbide  increases  with  diminishing  carbon  content. 

C.  H.  D. 

Iron  Dicarbide.  Nicolai  N.  Ljubavin  [with  Zorin  and  Bunzen] 
{J.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  609 — 613). — The  existence  of  the 
compound  FeC2,  rendered  probable  by  the  results  obtained  by  von 
Wittorf  (this  vol.,  ii,  259),  is  confirmed  by  the  author’s  experiments. 
When  heated,  ammonium  ferrocyanide  or  its  double  compound  with 
ammonium  chloride,  (NH4)4Fe(CN)6,2NH4Cl,3H20  yields  a  black 
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powder,  which  is  attracted  by  a  magnet  and  is  sometimes  accompanied 
by  a  non-magnetic  brown  substance.  When  ignited  in  the  air,  the 
black  compound  is  converted  into  ferric  oxide  without  change  of 
weight,  its  composition  being  hence  FeC2  ;  the  ferric  oxide  obtained  in 
this  way  seems  to  be  magnetic.  T.  H.  P. 

Nickel  as  a  Catalyst.  Jean  B.  Senderens  and  J.  Aboulenc 
{Bull.  Soc.  chim.,  1912,  [iv],  11,  641 — 646). — Samples  of  anhydrous 
nickel  oxide  obtained  by  calcination,  when  submitted  to  the  action  of 
hydrogen,  do  not  begin  to  show  reduction  below  300°,  and  even  at 
more  elevated  temperatures  the  action  ceases  when  the  reduction  is 
about  two-thirds  complete  ;  this  stage  of  the  reduction  is  not  a  definite 
one,  and  cannot  be  regarded  as  proof  of  the  existence  of  an  oxide,  Ni20  ; 
the  mixture  of  oxide  and  metallic  nickel  is  pyrophoric,  and  shows  fair 
catalytic  activity.  If  the  temperature  is  raised  higher  (above  420°), 
the  reduction  can  be  completed,  but  the  resultant  metal,  although 
pyrophoric,  is  not  so  effective  as  a  catalyst. 

Samples  of  nickel  hydroxide,  whether  dehydrated  before  heating  in 
the  current  of  hydrogen  or  not,  can  be  reduced  more  easily  than  the 
above  oxides,  the  completion  of  the  reduction  again  requiring  a  higher 
temperature  than  the  main  portion  of  the  process.  The  final  products 
show  good  catalytic  activity. 

Nickel  oxide  resulting  from  the  oxidation  (spontaneous  or  otherwise) 
of  pyrophoric  nickel  is  reducible  even  more  easily  than  nickel 
hydroxide,  and  the  :nickel  obtained  shows  greater  catalytic  activity 
than  any  of  the  preceding.  The  importance  of  this  lies  in  the  fact 
that  the  nickel  catalyst  may  lose  its  activity  by  overheating,  or  by  long 
use  in  the  reduction  of  one  substance  may  become  passive  to  others 
(compare  Bouveault,  Abstr.,  1908,  i,  117).  By  oxidising  the  nickel 
and  then  subjecting  it  once  more  to  reduction,  the  original  activity 
can  be  fully  restored.  Any  excessive  activity  of  the  regenerated 
nickel  can  be  moderated  by  raising  it  to  a  suitable  temperature. 

D.  F.  T. 

Chromites  from  Basic  Chromates.  Max  Groger  {Zeitsch. 
anorg.  Chem.,  1912,  76,  30 — 38). — When  basic  chromates  are  ignited, 
only  a  part  of  the  second  metallic  oxide  present  is  extracted  by  hydro¬ 
chloric  acid,  although  the  residue  is  in  a  very  fine  state  of  division. 
Experiments  with  magnesium,  zinc,  cadmium,  copper,  nickel,  and 
cobalt  chromates  show  that  the  residue  always  contains  more  of  the 
base  than  corresponds  with  the  formula  M0,Cr203,  either  as  a  basic 
chromite  or  as  a  solid  solution.  Basic  iron  chromate,  even  if  heated  in 
hydrogen,  leaves  a  residue  which  contains  a  part  of  the  iron  as  Fe203, 
whilst  the  precipitate  obtained  from  manganous  chloride  and  sodium 
chromate  is  not  a  manganous  chromate,  but  a  chromimanganite,  and 
the  ignited  residue  is  completely  soluble  in  concentrated  hydrochloric 
acid.  C.  H.  D. 

Uranic  Anhydride  and  its  Hydrates.  Paul  Lebeau  {Compt. 
rend.,  1912,  154,  1808 — 1811.  Compare  this  vol.,  ii,  650). — Uranic 
anhydride,  U03,  as  prepared  from  the  nitrate  by  the  ordinary  methods, 
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always  retains  some  water  and  nitrogen.  It  may  be  obtained  pure  by 
heating  in  a  current  of  oxygen,  uranic  acid,  or  the  mixture  of 
anhydride  and  acid  made  by  heating  the  nitrate  at  a  low  temperature, 
at  500°.  On  contact  with  water,  it  is  transformed  directly  into  uranic 
acid,  U02(0H)2. 

The  concentrated  solution  of  uranic  nitrate  dissolves  considerable 
quantities  of  uranic  acid.  If  the  solution  is  evaporated  at  100°  and 
the  residue  extracted  with  ether,  crystallised  uranic  acid  is  obtained. 
If  evaporated  at  the  ordinary  temperature  in  a  vacuum  over  sulphuric 
acid,  extraction  with  ether  leaves  a  residue  of  hydrated  uranic  acid, 
U02(0H)2,H20,  which  loses  1H20  at  100°,  even  when  boiled  with 
water.  T.  S.  P. 

Solubility  of  Thorium  Sulphate  in  Sulphuric  Acid  and  in 
Solutions  of  Lithium  Sulphate.  Maurice  Barre  (Bull.  Soc. 
chirn.,  1912,  [iv],  11,646 — 648.  Compare  Abstr.,  1910,  ii,  718). — The 
solubility  of  thorium  sulphate  in  a  solution  of  lithium  sulphate 
at  25°  increases  continuously  and  considerably  as  the  concentration  of 
the  lithium  sulphate  increases,  the  solid  phase  being  always  thorium 
sulphate.  The  great  increase  in  solubility  is  probably  due  to  the 
formation  of  a  complex  salt  in  solution. 

In  a  solution  of  sulphuric  acid  the  solubility  at  25°  of  thorium 
sulphate  increases  until  the  concentration  of  the  sulphuric  acid  is 
3 — 4%,  and  then  diminishes.  The  solid  phase  in  contact  with  the  solu¬ 
tion  is  normal  thorium  sulphate,  but  it  is  possible  that  the  maximum 
observed  in  the  solubility  curve  is  due  to  the  formation  of  an  acid 
sulphate  in  solution.  T.  S.  P. 

System  Sb2S3-SnS.  Nicola  Parravano  and  Pietro  de  Cesaris 
(Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i,  535 — 540). — In  investigating 
the  melting-point  diagram  of  this  system,  the  fusion  and  cooling  were 
carried  out  in  an  atmosphere  of  nitrogen. 

The  results  indicate  the  formation  of  a  compound,  probably  of  the 
formula  Sb2S3,SnS  or  Sn(SbS2)2.  Antimony  sulphide  does  not  give 
solid  solutions,  or  does  so  only  with  very  small  concentrations  of 
stannous  sulphide  ;  the  latter,  however,  gives  solid  solutions  containing 
up  to  about  15%  of  antimony  sulphide.  T.  H.  P. 

Electrolytic  Reduction  of  Columbic  Acid.  Friedrich  Ott 
(Zeitsch.  Blektrochem.,  1912,  18,  349 — 362). — In  the  majority  of 
the  experiments  a  lead  cathode  was  used.  When  columbium  penta- 
chloride  is  reduced  in  hydrochloric  or  sulphuric  acid  solution,  or  in  an 
alcoholic  solution  of  hydrogen  chloride,  reddish-brown  to  black  solu¬ 
tions  are  obtained,  which  contain  tervalent  columbium.  Sodium 
columbate  in  hydrochloric  acid  solution  yields  on  reduction  a  green 
solution,  which  contains  quadrivalent  columbium.  Fused  potassium 
fluoxycolumbate,  K2CbOF5,  yields  on  electrolytic  reduction  a  bluish- 
black  product,  which  also  contains  quadrivalent  columbium.  When 
columbium  pentafluoride  is  reduced  in  sulphuric  acid  solution  at  a 
platinum  cathode,  a  blue  solution,  which  appears  to  contain  a  compound 
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of  quadrivalent  and  quinquevalent  columbium  (corresponding  with  the 
oxide,  Cb307  =  Cb205,Cb02,  is  obtained. 

No  definite  solid  compounds  could  be  isolated  from  the  hydrochloric 
acid  solutions,  but  from  a  sulphuric  acid  solution  a  double  salt  was 
obtained  in  reddish-brown  crystals,  the  probable  composition  of  which 
is  Cb2(S04)3,(NH4)2S04,6H20,  although  they  were  not  obtained  quite 
free  from  adherent  sulphuric  acid.  G.  S. 

Reduction  of  Gold  in  Silicic  Acid  Gels  and  the  Formation  of 
Gold  Deposits.  Emil  Hatschek  and  A.  L.  Simon  ( Zeitsch .  Ghem.  Ind. 
Kolloide,  1912,  10,  265 — 268). — It  is  shown  that  the  peculiarities  in 
connexion  with  the  occurrence  of  gold  in  quartz  can  be  explained  on 
the  assumption  that  it  was  reduced  from  a  salt  solution  in  a  silicic 
acid  gel.  In  the  experiments  both  solutions  and  gases  were  used  as 
reducing  agents ;  in  the  former  case  the  reducing  agent  was  poured 
over  the  gel  which  contained  gold  chloride  in  solution,  in  the  latter 
case,  the  gel,  contained  in  a  test-tube,  was  exposed  to  the  reducing  gas. 
The  gold  was  obtained  in  very  different  degrees  of  dispersion, 
depending  on  the  nature  of  the  reducing  agent  and  the  conditions,  but 
under  suitable  conditions  practically  all  the  reducing  agents  caused 
the  separation  of  gold  in  crystalline  form.  The  gold  is  deposited 
either  in  the  gel  or  at  the  surface  of  the  gel,  or  in  both  positions, 
depending  on  the  osmotic  relationships  of  solution  and  gel.  Further, 
the  gold  has  been  deposited  in  layers,  and,  finally,  when  acetylene  is 
used  as  reducing  agent,  carbon  and  gold  are  deposited  simultaneously. 
Similar  phenomena  are  observed  in  the  native  deposits,  and  can  be 
readily  explained  on  the  basis  of  the  authors’  experiments. 

The  paper  is  illustrated  by  photographs  in  three  colours  of  the 
products  obtained  with  different  reducing  agents,  the  layers  appearing 
very  clearly  in  several  of  the  tubes.  G.  S. 

Colloidal  Platinum.  Chb.  Kelber  and  Anton  Schwarz  (Ber., 
1912,  45,  1946— 1952).— See  this  vol.,  i,  617. 
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The  Practice  of  Krystallochemical  Analysis.  Eugkaph 
Stepanowitsch  Fedoroff  ( Zeitsch .  Kryst.  Min.,  1912,  50,  513 — 575). 
— When  a  crystal  is  given  the  correct  setting  in  either  the  cubic  or 
hypohexagonal  types  of  the  author,  there  may  be  derived  from  the 
form-complex  a  complex-symbol  depending  on  the  reticular  density  of 
the  faces,  which  is  highly  characteristic  of  the  substance.  Several 
examples  are  worked  out,  and  in  tables  to  be  shortly  published,  the 
symbols  are  given  for  about  10,000  substances,  from  which  it  will  be 
possible  to  identify  anyr  one  of  them  by  means  of  the  crystal 
measurements  alone.  L.  J.  S. 
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Albanite.  Constantin  I.  Istrati  and  M.  A.  Mihailescu  (Chum. 
Zentr.,  1912,  i,  1587 ;  from  Bui.  Soc.  Romdne  Stiinte ,  Bucuresti,  1912, 
20,  626 — 629). — This  name  is  applied  to  a  black,  lustrous  substance, 
with  a  resinous  aspect,  found  in  Albania  ;  D  1-644.  It  fuses  with 
bubbling  between  85°  and  110°,  and  it  burns  with  a  sooty  flame. 
Nitrogen  and  sulphur  are  not  present.  Subjected  to  dry  distillation, 
it  gives  off  water  at  100°,  and  between  195°  and  305°  much  gas  (12  litres 
per  100  grams) ;  above  305°  a  yellow  liquid  distils  over.  The  material 
is  slightly  soluble  in  chloroform,  and  pentane  extracts  34-42%  of  a 
brown  hydrocarbon,  m.  p.  185 — 210°.  L.  J.  S. 

Analysis  of  Molybdenite  from  Calabria.  Raffaelle  Nasini 
and  Enrico  Baschieri  ( Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i, 
692 — 696). — Molybdenite  occurs,  disseminated  in  quartz,  in  the  Stilo 
district  of  Calabria.  The  molybdenum  was  found  to  be  57*84  and 
59*30%,  and  the  sulphur  41-20%.  The  reactions  described  by  Ogawa 
(Abstr.,  1908,  ii,  952)  as  characteristic  of  nipponium  were  not  observed. 

C.  H.  D. 

The  Identity  of  Synchysite  and  Parisite.  Emanuele  Quercigh 
( Atti  R.  Accad.  Lined ,  1912,  [v],  21,  i,  581 — 588). — The  mineral 
found  at  Narsasuk  was  distinguished  from  parisite  by  Flink  (Abstr., 
1900,  ii,  410)  under  the  name  of  synchysite.  It  was,  however,  con¬ 
sidered  by  Palache  and  Warren  (Abstr.,  1911,  ii,  614)  that  synchysite 
was  merely  an  altered  parisite.  In  order  to  determine  the  question, 
the  optical  properties  have  been  studied,  a  crystal  of  synchysite  and 
one  of  typical  parisite  being  taken,  and  a  prism  cut  from  each  with 
the  refracting  edge  parallel  with  the  optic  axis.  The  refractive 
indexes  of  the  two  minerals  are  not  identical,  c  being  greater  for 
parisite  and  w  for  synchysite,  throughout  the  spectrum,  but  the 
differences  are  small,  and  diminish  towards  the  violet,  both  minerals 
showing  anomalous  dispersion.  The  anomaly  is  less  for  the  ordinary 
than  for  the  extraordinary  ray.  An  analysis  of  synchysite  gives 
R203  60-95%  and  CaO  11 -96%,  against  60-71%  and  10-70%  for  parisite. 
The  density  of  the  two  minerals  is  also  sensibly  the  same,  and  their 
identity  is  now  certain.  C.  H.  D. 

The  Rutile  Group.  Waldemar  T.  Schaller  (Bull.  U.S.  Qeol. 
Survey ,  1912,  No.  509,  9 — 39). — The  several  minerals  (rutile,  cassiterite, 
mossite,  tapiolite,  nigrine,  iserite,  ainalite,  ilmenorutile,  and  striiverite) 
of  this  group  are  tetragonal  with  a  :c  near  1  :  0*64,  and  by  twinning 
they  give  rise  to  pseudo-orthorhombic  forms.  They  are  to  be  regarded 
as  isomorphous  mixtures  of  two  or  more  of  the  following  compounds  : 
ferrous  columbate,  Fe(Cb03)2,  ferrous  tantalate,  Fe(Ta03)2  (tapiolite), 
ferrous  titanate,  Fe(TiOa),  titanyl  titanate,  (TiO)(TiOa)  (rutile),  stannyl 
stannate  (SnO)(Sn03)  (cassiterite),  and  ferrous  stannate,  Fe(SnOs), 
sometimes  with  small  amounts  of  zinc  arsenate,  Zn(As03)2,  etc.  The 
published  analyses  are  discussed,  and  the  percentages  of  these 
compounds  present  are  calculated.  For  example,  the  striiverite  from 
Piedmont  (Abstr.,  1908,  ii,  398)  is  interpreted  as  consisting  of  29'9% 
ferrous  columbate,  27‘4%  ferrous  tantalate,  2-6%  ferrous  titanate,  and 
vol.  cii.  ii.  51 
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40T%  titanyl  titanate  ;  and  that  from  South  Dakota  (Absfcr.,  1911,  ii, 
499)  as  8-4%  ferrous  columbate,  41 '4%  ferrous  tantalate,  48-8% 
titanyl  titanate,  and  1‘4%  stannyl  stannate.  Few  of  these  minerals 
deserve  special  names,  and  are  better  described  as  columbium  tapiolite 
(instead  of  mossite),  iron  rutile  (instead  of  nigrine  and  iserite),  etc. 

L.  J.  S. 

A  New  Occurrence  of  Carnotite.  Edgar  T.  Wherry  ( Amer . 
J.  Sci.,  1912,  [iv],  33,  574 — 580). — An  amorphous  to  minutely  crys¬ 
talline,  bright  yellow  powder,  occurring  as  an  impregnation  in  con¬ 
glomerate  at  Mt.  Pisgah,  Carbon  Co.,  Pennsylvania,  is  identified  by 
analysis  with  carnotite  (Abstr.,  1910,  ii,  308).  The  small  amount  of 
material  scraped  together  for  analysis  gave  the  results  under  I ;  deduct¬ 
ing  quartz,  limonite,  etc.,  the  figures  under  II  agree  approximately 
with  the  ratios  (Ca,K2)0,2U02,V205.  This  and  the  earlier  analyses 
of  material  from  Colorado  and  South  Australia  indicate  that  carnotite 
is  a  definite  species  with  the  formula  (Ca,K2)(IJ02)2(V04)2,a;H20,  and 
belonging  to  the  uranite  group  : 

V205.  U03.  Fe203.  CaO.  K20.  H.20.  Insol.  Total. 

I.  7-2  23  8  6T  1*5  [1  *6]  105  49’3  1000 

II.  21-1  69-8  —  4-4  4-7  —  —  lOO'O 

Suggestions  are  made  as  to  the  mode  of  origin  of  carnotite  in 
sedimentary  rocks.  L.  J.  S. 

Natrolite  from  San  Benito  Co.,  California.  B.  Jezek  (Zeilsch. 
Kryst.  Min.,  1912,  50,  638;  from  Rozpr.  Bohm.  Akad.,  1909,  18, 
2  Kl.,  No.  26,  1 — 6). — The  white  matrix  of  the  crystals  of  benitoite 
and  neptunite  from  this  locality  consists  of  natrolite.  In  cavities, 
good  crystals  of  unusual  habit  are  developed,  these  show  pyramid  faces, 
but  only  small  prisms.  The  new  form  a{535}  is  noted.  Analysis  by 
J.  Sv6da  gave  the  following  results,  corresponding  with  the  formula 
Na2Al2Si3O10,H2O  : 

Si02.  A1,03.  Fe203.  Na20.  H20.  Total.  Sp.  gr. 

47-46  26-89  trace  16-52  [913]  100-0  2*23 

L.  J.  S. 

The  Binary  System  Na2Al2Si208  (Nephelite,  Carnegieite) — 
CaAl2Si208  (Anorthite).  N.  L.  Bowen  {Amer.  J.  Sci.,  1912,  [iv],  33, 
55 1 — 5  73) . — Mixtures  in  various  proportions  of  these  two  compounds  were 
heated  up  to  1549°,  and  from  the  heating  curves  and  the  results  of  micro¬ 
scopical  examination  of  quenched  samples  an  equilibrium  diagram  is 
constructed.  The  sodium  compound  is  stable  as  soda-nephelite  below 
1248°,  and  as  carnegieite  above  this  inversion  point.  There  is  a 
eutectic  with  45%  CaAl2Si208  at  1302°.  Mixed  crystals  range  from 
Ne  to  Ne65An36,  the  former  being  optically  negative  and  the  latter 
positive.  On  the  other  hand,  carnegieite  takes  up  much  less  anorthite, 
the  maximum  being  Cg95An5.  L.  J.  S, 

Druse  Minerals  from  the  Leucite-basanite  of  the  Eulenberg 
near  Leitmentz,  Bohemia.  Josef  E.  Hibsch  and  Arthur  Scheit 
{Tech.  Min.  Fetr.  Mitt.,  1911  [that  is,  1912],  30,  459 — 474). — In  the 
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marginal  portions  of  this  pipe  of  volcanic  rock  are  numerous  steam- 
cavities,  the  walls  of  which  are  lined  with  crystallised  minerals, 
especially  zeolites.  These  are  described  in  detail,  and  analyses  given 
of  the  following :  Phillipsite,  I  colourless,  II  rose,  by  H.  Walland  ; 
III  colourless,  by  W.  Widmar ;  these  analyses  are  noteworthy  in 
showing  wide  differences  in  composition  : 


Si02. 

A1203. 

Fe203. 

CaO. 

MgO. 

K20. 

Na20. 

h2o. 

Total. 

I. 

48-73 

19-89 

— 

5-45 

— 

7-36 

2-31 

16-26 

100  00 

II. 

51-31 

18-31 

— 

4  94 

— 

6-96 

2-37 

16-12 

100-01 

III. 

45-41 

19-19 

— 

7-48 

— 

9-82 

4-65 

13  41 

99-96 

IV. 

61-46 

18-58 

1-48 

0-60 

0-25 

15-73 

1-93 

0-75 

100-78 

Sanidine  occurs  as  minute,  colourless  crystals  implanted 

on  the  phil- 

lipsite,  and  it  was  at  one  time  mistaken  for  a  second  generation  of 
phillipsite.  Analysis  IY  corresponds  with  93%  of  the  orthoclase  mole¬ 
cule,  2*8%  of  anorthite,  and  4*4%  of  carnegieite  (Or16AnCg3).  L.  J.  S. 

Chemico-Mineralogical  Observations  on  Beryls  from  Elba. 
L.  Maddalena  (Atti  R.  Accad .  Lined,  1912,  [v],  21,  i,  633 — 639). — The 
author  has  investigated  three  samples  of  beryl  from  the  pegmatites  of 
S.  Piero  in  Campo,  Elba,  I  being  colourless  and  quite  clear,  II  delicate 
peach-blossom  colour  and  clear,  and  III  sky-blue  and  rather  less 


clear. 

The  analytical  results 

are  as  follows  : 

I. 

Si02. 

65-09 

A1203.  GIO. 
17-21  13-27 

CaO. 

1-02 

MgO. 

1-81 

Cs20.  KoO.  Na.20. 

Li20. 

H20. 

1-44 

Total. 

99-84 

II. 

64-39 

20-08  11-40 

1-06 

0-56 

— 

— 

1-27 

99-17 

III. 

63'90 

18-64  10-87 

trace 

trace 

trace  1'61  2 -28 

1-62 

98-92 

The  indices  of  refraction  for  sodium  light  are  : 

I.  II.  III. 

a>  .  1*57682— 1*5769  1-57778  1-5916— 1-59169 

«  .  1-57169—1-5717  1-57269  1-5850—1-58524 

and  the  values  of  D,  2*6891,  2-6917,  and  2*7639  respectively. 

These  results  indicate  for  beryls  from  Elba  the  same  quantitative 
relations  between  proportion  of  alkali,  index  of  refraction,  and  specific 
gravity  as  were  pointed  out  by  Lacroix  (Abstr.,  1909,  ii,  58)  and 
confirmed  by  Ford  (Abstr.,  1910,  ii,  873)  and  other  authors  for 
American  and  Madagascar  beryls. 

Comparison  of  the  chemical  and  physical  properties  of  these  different 
beryls  shows  that  neither  by  the  chemical  composition,  nor  by  the 
optical  properties,  nor  by  the  specific  gravity  is  it  possible  to  distinguish 
two  well-defined  types  of  beryls,  as  was  assumed  by  Duparc,  Wunder, 
and  Sabot  (Abstr.,  1910,  ii,  221,  312;  1911,  ii,  1105).  Rather  is  the 
conclusion  to  be  drawn  that  there  exists  a  continuous  series  of  beryls 
(compare  Lacroix  and  Rengade,  Abstr.,  1911,  ii,  736).  The  presence 
of  a  small  proportion  of  alkali  seems  to  cause  marked  increase  in  the 
solvent  power  of  beryls  towards  pigments. 

Subjection  of  the  three  beryls  from  Elba  to  the  action  of  radium 
radiation  is  without  effect  on  the  colour  or  refractive  index. 


T.  H.  P. 
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Hatchettite  [and  Glauconite]  from  Bonarka,  near  Cracow. 
Jozef  Morozewicz  ( Zeitsch .  Kryst.  Min.,  1912,  50,  661  ;  from 
Ko8mos,  Lemberg,  1909,  34,  610 — 624). — Small  cavities  in 

glauconitic  marl  contain  crystals  of  quartz  and  calcite,  and 
on  these  occurs  the  hatchettite.  Kaolin  (nacrite)  was  also 
observed.  These  minerals  appear  to  have  been  deposited  by  hot 
springs  at  a  temperature  of  at  least  80°.  The  glauconite  fills  the  cells 
of  foraminifera  :  analysis  by  Starzyiiski  gave  : 

Si02.  A12Os.  Fc203.  FeO.  CaO.  MgO.  K20.  Na20.  H20.  Total.  Sp.  gr. 

50-72  9-86  12-66  4T8  1'52  3’71  773  2'29  7‘46  100-13  2'623 

L.  J.  S. 

Two  French  Meteorites.  Stanislas  Meunier  ( Compt .  rend., 
1912,  154,  1739 — 1741). — The  one  meteorite,  which  fell  on  June  30th, 
1903,  had  D'4  =  3-500.  Analyses  give  the  following  results  : 

Si02.  MgO.  CaO.  K20.  N%0.  A1203.  Fe203.  FeO.  NiO.  Total. 

36-60  24-14  trace  1-64  170  8-00  2-90  21-60  1-20  97  78 

The  meteorite  is  apparently  a  stone  of  the  leucite  group  which  has 
been  considerably  altered  by  lying  in  the  ground. 

The  analysis  of  the  other  meteorite,  which  fell  on  July  4th,  1890, 
is  not  given.  T.  S.  P. 
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Physiological  Chemistry 


The  Respiratory  Exchange  at  Extreme  External  Tempera¬ 
tures  in  Relation  to  the  Body  Surface.  The  Time  Course  of 
Carbon  Dioxide  Production  and  Oxygen  Consumption  at  Such 
Temperatures.  Hans  Murschhauser  {Zeitsch.  physiol.  Chem.,  1912, 
79,  301 — 326). — In  dogs  the  percentage  increase  of  carbon  dioxide 
production  at  5°  as  compared  with  that  at  35°  varied  between  46  and 
131  ;  and  of  oxygen  consumption  between  36  and  91.  The  greatest 
increases  occurred  in  the  smallest  animals.  For  medium  temperatures 
there  is  parallelism  between  the  surface  of  the  body  and  metabolism, 
and  even  at  extreme  temperatures,  the  same  holds  if'  the  body 
temperature  remains  constant.  In  some  cases  the  rectal  temperature 
fell  considerably  in  the  cold.  Tables  are  given  to  show  the  time 
relationships  of  the  alterations  in  gaseous  exchange.  W.  D.  H. 

The  Effects  of  Atmospheres  Enriched  with  Oxygen  on 
Living  Organisms  :  (a)  Micro-organisms ;  ( b )  Mammals  Inocu¬ 
lated  with  Tuberculosis;  (c)  Normal  Mammals.  Oxygen 
Pneumonia.  Alfred  Adams  ( Bio.-Chem .  J.,  1912,  6,  297 — 314). — 
With  Bacillus  tuberculosis,  B.  peslis,  and  Staphylococci,  increase  of 
oxygen  inhibits  their  growth,  but  does  not  kill  them.  It,  however, 
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kills  organisms  on  the  border  line  of  anaerobic  life,  such  as  Actinomyces 
and  Mycetoma.  The  effect  on  B.  tuberculosis  does  not  hold  in  vivo, 
and  the  beneficial  effects  of  fresh  air  are  probably  due  to  a  physical 
stimulus.  If  less  than  70%  of  oxygen  is  present,  it  can  be  inhaled 
without  harm  ;  above  this  percentage  it  causes  pneumonia  if  inhaled 
beyond  short  periods.  W.  D.  H. 

The  Reaction  of  the  Blood.  Christen  Lundsgaard  (Biochem. 
Zeitsch.,  1912,  41,  247 — 267). — The  author  gives  a  critical  survey  of 
the  electrometric  methods  for  measuring  the  alkalinity  of  the  blood, 
and  draws  attention  to  the  value  of  Hasselhalch’s  apparatus  for  this 
purpose.  He  calls  attention  more  especially  to  the  influence  of  the 
carbon  dioxide  tension  on  the  hydroxyl-ion  concentration,  and 
recommends  that  the  measurements  should  be  referred  to  the  concen¬ 
tration  at  the  mean  alveoler  tension  of  carbon  dioxide  (40  mm.). 
When  the  measurement  is  made  at  other  tensions,  the  true  measure¬ 
ment  at  40  mm.  can  be  deduced  from  curves  (given  in  the  paper) 
showing  the  variations  of  the  hydroxyl-ion  concentration  with  the 
carbon  dioxide  tension.  The  concentration  varies  slightly  with 
different  animals.  For  the  human  subject,  jt?H  =  7‘19  (CO2  =  40  mm.),  a 
mean  derived  from  the  measurement  of  several  cases,  none  of  which 
show  a  great  deviation  therefrom.  S.  B.  S. 

The  Heat  Production  of  Chemical  Processes  in  Living  Cells 
(Blood  Corpuscles).  Otto  Meyerhof  ( Pfliiger's  Archiv,  1912,  146, 
159—184). — The  present  research  follows  up  the  author’s  previous 
work  on  egg  cells.  Bird’s  corpuscles  lend  themselves  very  well  to  the 
work,  as  the  oxidation  rate  is  readily  measured.  The  effect  of  vary¬ 
ing  conditions  and  different  reagents  was  studied ;  thus  narcotics 
produce  no  change  in  the  caloric  quotient,  showing  that  their  effect  is 
not  on  the  oxygen  consumption,  but  on  the  energy-production.  A 
number  of  observations  on  mammalian  blood  corpuscles  are  also  given. 

W.  D.  H. 

Simplification  of  Enzymes  by  Combined  Autolysis  and 
Dialysis.  Balduiko  Bocci  ( Proc .  verb.  R.  Accad.  Fisiocritici,  Siena, 
1912). — Experiments  with  gastric  and  pancreatic  juice  indicate 
parallelism  between  the  peptic,  tryptic,  rennetic,  and  lipolytic  activities. 
The  conclusion  is  drawn  that  in  many  tissues,  more  especially  glandular 
tissues,  there  exists  an  enzyme  for  which  the  name  analase  is  proposed. 
The  blood  plasma  that  transudes  from  the  capillaries,  the  products  of 
specific  treatment  of  the  tissues,  and  ions  in  general  and  hydrogen- 
and  hydroxyl-ions  in  particular,  activate  the  enzyme,  which  may  be  at 
one  and  the  same  time  proteolytic  (peptic,  tryptic),  rennetic,  and 
lipolytic  in  character.  T.  H.  P. 

Presence  of  Erepsin  in  the  Organs  and  its  Distribution  in 
the  Mucous  Membrane  of  the  Digestive  Tract.  Giuseppe 
Amantea  {Arch.  Farm.  sper.  e  Sci.  affini,  1911,  12,  1 — 12,  Reprint). — 
For  investigating  the  distribution  of  erepsin  in  organs  and  tissues  the 
author  employs  Sorensen’s  method  (Abstr.,  1908,  i,  115),  which  is 
more  suitable  than  the  biuret  reaction  formerly  in  general  use. 
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In  the  case  of  the  dog,  the  greatest  ereptic  effect  is  obtained  with  the 
pancreas,  and  then  follow  the  intestinal  mucous  membrane,  the  kidneys, 
the  spleen,  liver,  lungs,  muscles,  and  blood-serum.  With  the  other 
animals  examined  (birds,  reptiles,  and  amphibia)  small  differences 
are  found  in  the  order  of  the  organs. 

Erepsin  occurs  in  the  whole  of  the  mucous  membrane  of  the  digestive 
channel  from  the  oesophagus  to  the  rectum.  It  is  found  to  the  least 
extent  in  the  cesophagal  and  gastric  mucus,  and  to  the  greatest  in  that 
of  the  duodenum.  T.  H.  P. 

Human  Pancreatic  Juice.  Karl  Glaessner  ( Biochem .  Zeitsch., 
1912,  41,  325 — 327). — The  author  criticises  certain  statements  in  a 
recent  paper  by  Wohlgemuth  (this  vol.,  ii,  460).  He  does  not  accept 
as  trustworthy,  Wohlgemuth’s  method  for  detecting  rennet  in  pancreatic 
juice,  and  he  claims  priority  for  the  demonstration  of  the  non-identity 
of  trypsin  and  erepsin,  having  employed  the  same  method  as  that 
described  by  Wohlgemuth.  S.  B.  S. 

The  Action  of  Mineral  Substances  in  the  Animal  Body. 
Oskar  Hagemann  (PJluger's  Archiv ,  1912,  146,  455 — 483). — In 
growing  lambs  and  calves  the  amount  of  mineral  substances,  especially 
lime  and  phosphoric  acid,  is  important ;  poverty  of  these  in  the  diet 
reduces  nitrogenous  assimilation.  A  factor  of  importance  is  the  fine 
subdivision  of  the  inorganic  materials  ;  unless  this  is  observed,  their 
beneficial  (antirachitic)  action  is  not  so  well  manifested.  W.  D.  H. 

The  Conditions  of  Formation  of  Ethereal  Sulphates  in  the 
Animal  Body.  Fritz  Lade  ( Zeitsch .  physiol.  Chem.,  1912,  79, 
327 — 348). — The  present  experiments  on  dogs  with  Eck’s  fistula  lend 
no  support  to  the  view  that  the  liver  is  the  seat  of  the  synthesis 
involved  in  the  formation  of  ethereal  sulphates.  Any  action  this 
organ  may  possess  in  relation  to  these  substances  is  of  another  and 
unknown  kind.  W.  D.  H. 

The  Synthesis  and  Degradation  of  Sugars  in  the  Animal 
Organism.  Jakob  Parnas  and  Julius  Baer  {Biochem.  Zeitsch., 
1912,  41,386 — 418). — Two  methods  of  experiments  were  adopted: 
(1)  The  injection  of  various  substances  into  fasting  rabbits  after  treat¬ 
ment  with  phloridzin,  the  estimation  of  the  sugar  excreted  in  the 
urine,  and  comparison  of  the  amount  formed  when  phloridzin  had  been 
injected  without  the  substance  under  investigation  ;  (2)  the  perfusion 
of  the  substances  in  Ringer’s  solution  through  a  tortoise  heat,  of 
which  one  lobe  had  been  ligatured,  and  comparing  the  amounts  of 
glycogen  found  in  the  ligatured  and  unligatured  parts.  It  was  found 
that  lactic,  glyceric,  and  dihydroxymaleic  acids,  and  also  glycol- 
aldehyde,  give  rise  to  dextrose  and  glycogen  in  the  organism.  On  the 
other  hand,  hydracrylic,  a-hydroxybutyric,  glycollic,  a/3-dihydroxy- 
butyric,  glyoxylic,  and  pyruvic  acids  do  not.  It  is  therefore  assumed 
that  lactic  acid  is  converted  into  dextrose  with  the  formation  of 
glyceric  acid,  dihydroxymaleic  acid,  and  glycolaldehyde  as  inter¬ 
mediate  products.  The  first  stage  is  an  oxidative  process,  and  the 
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second  stage  an  oxidative  process  accompanied  by  the  scission  of  the 
elements  of  water,  the  third  stage  a  scission  of  carbon  dioxide,  and 
the  fourth  a  polymerisation.  From  3  molecules  of  lactic  acid  is  formed 
one  of  dextrose.  The  reactions  are  in  all  stages  exothermic. 

S.  B.  S. 

The  Appearance  of  Glycogen  after  Feeding  on  Sugars  and 
Fat,  and  Morphological  Observations  on  the  Snail  (Helix 
pomatia).  H.  Erhard  and  F.  Zieglwallner  ( Zeitsch .  Biol.,  1912, 
58,  541 — 557). — Glycogen  was  detected  by  microscopic  means  (Best’s 
method).  After  some  weeks’  inanition,  glycogen  entirely  disappears, 
from  the  body  of  the  snail.  Normally  it  is  most  abundant  in  the  liver 
and  ganglion  cells.  The  fat  of  the  body  also  disappears  in  inanition. 
Feeding  on  dextrose,  galactose,  mannose,  lactose,  oleic  acid,  stearic  acid, 
and  glycerol  led  in  all  cases  to  the  reappearance  of  glycogen  in  the 
tissues.  Palmitic  acid,  however,  gave  a  negative  result.  W.  D.  H. 

Feeding  Experiments  Illustrating  the  Importance  of 
Accessory  Factors  in  Normal  Dietaries.  F.  Gowland  Hopkins 
{J.  Physiol.,  1912,  44,  425 — 460). — Groups  of  young  rats  were  fed  on  a 
basal  diet  of  caseinogen,  fat,  carbohydrate  and  salts,  and  compared  with 
those  on  the  same  diet  plus  a  minute  ration  of  fresh  milk.  The 
former  soon  ceased  to  grow ;  the  latter  grew  normally.  The  con¬ 
sumption  of  food  was  practically  the  same  throughout,  but  the  milk 
addendum  reduced  the  food  necessary  for  a  given  weight  increment 
to  one-half  or  less.  Cessation  of  growth  occurred  before  loss  of 
appetite  appeared.  What  the  actual  substances  are  in  the  milk  which 
thus  markedly,  although  in  a  secondary  way,  affect  growth  is  not  yet 
known.  W.  D.  H. 

The  “  Sparing  Action  ”  of  Fat.  Alfons  Bartmann  {Zeitsch. 
Biol.,  1912,  58,  375 — 419). — Fat  exercises  a  small  “sparing  action” 
in  nutrition,  at  most  7%.  This  taken  as  a  function  of  the  total  intake 
is  treated  on  mathematical  lines.  The  varying  increase  in  nitrogen 
output  when  fat  is  given  in  large  amounts  is  due  to  its  action  as 
a  stimulus,  probably  in  the  main  to  the  digestive  tract.  The  large 
amount  of  faeces  and  their  high  nitrogen  content  speak  in  favour 
of  this  view.  W.  D.  H. 

Feeding  Experiments  with  Fat-free  Food  Mixtures.  Thomas 
B.  Osborne  and  Lafayette  B.  Mendel  [with  Edna  L.  Ferry]  {J.  Biol. 
Chem.,  191  2,  12,  81 — 89). — It  is  generally  recognised  that  proteins  and 
carbohydrates  are  indispensable  in  a  diet.  No  such  clear  statement 
can  be  made  in  reference  to  fats ;  the  lipoids,  it  is  true,  are  constant 
constituents  of  protoplasm,  and  Stepp’s  experiments  (Abstr.,  1911, 
ii,  1002)  point  to  the  view  that  they  are  indispensable  for  life  and 
growth.  Several  observers,  however,  have  shown  the  possibility  that 
the  phosphatides  may  be  synthesised  in  the  body  from  inorganic 
phosphates.  In  the  present  experiments  rats  were  employed,  and 
they  continue  to  grow  and  thrive  on  a  diet  completely  free  from  fat 
and  almost  free  from  lipoids ;  certainly  any  significant  quantity  of 
phosphatides  or  cerebrosides  was  absent.  W.  D.  H. 
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Nitrogen  Retention  and  Equilibrium  on  Feeding  with 
Ammonium  Salts.  Wilhelm  Voltz  ( Zeitsch .  physiol.  Chem.,  1912, 
79,  415 — 420). — A  question  of  priority.  The  results  published  by 
Grafe  and  Schlapfer  (this  vol.,  ii,  363)  are  only  confirmatory  of  the 
author’s  previous  work.  W.  D.  H. 

Purine  Metabolism  in  Man.  II.  Are  the  Endogenous 
Purine  Substances  the  Products  of  the  Activity  of  the 
Digestive  Glands?  Walter  O.  Siven  ( Pfliiger’s  Archiv,  1912, 
146,  499 — 516). — The  answer  given  to  the  above  question  is  in 
the  negative.  Endogenous  purine  formation  is  regarded  as  the 
expression  of  certain  physiological  processes  in  the  cell-nuclei,  but  as 
to  the  nature  of  the  processes  or  the  organs  involved,  no  opinion 
is  pronounced.  The  paper  is  mainly  critical  of  the  work  of  others 
(Mares,  Smetanka,  etc.).  W.  D.  H. 

Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  III.  Further  Absorption  Experiments 
with  Especial  Reference  to  the  Behaviour  of  Creatine  and 
Creatinine  and  to  the  Formation  of  Urea.  Otto  Folin  and 
W.  Denis  (J.  Biol.  Chem.,  1912,  12,  141 — 162). — The  author’s  previous 
work  (this  vol.,  ii.,  271,  364)  has  shown  that  during  the  absorption  of 
amino-acids  from  the  intestine,  it  is  possible  to  detect  them  in  the 
blood  and  tissues,  and  the  increase  in  non-protein  nitrogen  there 
practically  accounts  for  all  the  nitrogen  absorbed.  The  theory  that 
protein  is  synthesised  in  the  intestinal  wall,  which  was  put  forward  by 
those  who  were  unsuccessful  in  finding  amino-acids  in  the  blood,  is 
therefore  superfluous  and  untenable.  Another  theory  to  account  for 
the  supposed  absence  of  amino-acids  in  the  blood  during  digestion  is 
that  deamidation  occurs  immediately ;  this  is  supported  by  the  rapid 
appearance  of  urea  in  the  urine  after  a  protein  meal ;  but  the  word 
rapid  is  a  comparative  one.  In  the  authors’  two  previous  papers  they 
dealt  with  minutes  rather  than  hours,  and  no  evidence  of  increased 
urea  formation  was  discovered  in  those  experiments  which  lasted  an 
hour  or  less.  The  accumulation  of  the  amino-acids  showed  that 
deamidation  is  not  the  instantaneous  or  immediate  result  which  the 
writings  of  some  physiologists  infer. 

In  the  present  research,  these  experiments  of  feeding  cats  on  alanine 
or  glycine  have  been  repeated,  only  the  observations  have  in  these 
cases  been  extended  over  some  hours  after  the  material  was  introduced 
into  the  ligatured  intestine ;  they  all  show  the  same  result,  and  the 
protocoils  of  only  four  therefore  are  given  in  detail.  After  a  hour  or 
more,  the  formation  of  urea  is  demonstrable.  If  Witte’s  peptone  is 
used  instead,  urea  formation  begins  earlier,  but  the  exact  explanation 
of  this  is  not  clear ;  one  can  only  say  that  Witte’s  preparation  is  a 
complex  mixture,  containing  more  or  less  ammonia  and  amide  nitrogen 
in  addition  to  proteoses  and  peptones.  But  even  with  such  a  product 
the  urea  nitrogen  in  the  hepatic  is  not  greater  than  that  in  the  iliac 
blood ;  that  is,  the  liver  is  not  proved  to  be  a  specialised  seat  of 
deamidation ;  the  view  is  advanced  that  urea  formation  has  no  special 
seat,  but  it  probably  occurs  in  all  the  tissues,  and  therefore  probably 
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the  largest  amount  comes  from  the  muscles,  the  most  abundant  of  the 
tissues.  Whether  special  tissues  form  urea  more  readily  from  some 
amino-acids  than  they  do  from  others  is  left  unsettled,  but  such 
specific  action  is  regarded  as  improbable. 

A  number  of  experiments  are  also  recorded  with  other  amino-acids 
than  those  previously  employed,  which,  in  general,  confirm  the  earlier 
results.  Thus  asparagine  feeding  was  followed  by  an  unmistakable  in¬ 
crease  in  the  non-protein  nitrogen  both  of  blood  and  muscle.  The  figures 
obtained  are  less  than  were  expected,  but  this  is  largely  explicable  by 
the  method  of  analysis  employed,  for  asparagine  is  precipitated 
with  the  proteins  by  the  methyl  alcohol  used  as  a  precipitant,  and 
it  is  very  difficult  to  recover  it  from  the  precipitate.  In  the  case 
of  tyrosine,  no  attempt  was  made  to  estimate  it,  but  its  presence 
was  shown  by  the  very  delicate  phosphotungstic-phosphomolybdic 
colour  reaction  recently  introduced  by  Folin  and  Macallum. 
Creatinine  presents  much  the  same  analytical  difficulty  as  asparagine, 
and  the  various  experiments  exhibit  some  discrepancy,  in  some  more 
creatinine  being  found  in  the  blood,  in  others  more  in  the  muscles. 
Mellanby’s  view  that  it  is  transformed  into  creatine  is  not  supported, 
neither  was  any  evidence  found  of  enzymes  capable  of  transforming 
one  substance  into  the  other,  or  either  of  them  into  urea.  During 
creatine  absorption,  no  increase  of  urea  could  be  found ;  and  the  blood, 
which  contained  large  quantities  of  it  and  was  examined  after  it  must 
have  passed  many  times  through  the  liver,  gave  no  stronger  creatinine 
reaction  than  did  the  control  blood.  W.  D.  H. 

The  Water  Balance  in  the  Human  Organism  when  at  Rest 
and  at  Work  in  High  Altitudes.  E.  Galeotti  and  E.  Signorelli 
(Biochem.  Zeitsch.,  1912,  41,  268 — 286). — The  water  formed  by 
metabolism  of  the  food  and  that  excreted  by  the  kidneys,  faeces, 
skin,  etc.,  was  measured,  and  also  the  water  ingested.  Changes  in 
the  body-weight  were  also  measured.  The  measurement  of  the  water 
excreted  by  the  skin  was  indirect,  and  calculated  from  the  balance. 
It  was  found  that  under  normal  conditions  the  daily  variations  of 
weight,  which  are  assumed  to  be  due  entirely  to  the  water,  are  very 
small  during  rest,  there  being  retention  of  water  in  high  altitudes  as 
compared  with  excretion  of  water  at  sea-level  (Naples).  In  climbing 
mountains  there  is  a  loss  of  water  and  diminution  of  body-weight, 
which  varies  with  the  amount  of  exertion  and  meteorological  con¬ 
ditions.  On  the  next  day  following  muscular  work,  there  is  again 
retention  of  water,  and  return  to  the  original  weight.  The  changes  in 
the  conditions  due  to  muscular  exertion  can  be  ascribed  to  the  loss  of 
water  by  the  skin.  S.  B.  S. 

The  Control  of  the  Suprarenal  Gland  by  the  Splanchnic 
Nerves.  T.  It.  Elliott  (J.  Physiol.,  1912,  44,  374 — 409). — The  two 
suprarenals  contain  almost  exactly  equal  amounts  of  adrenaline. 
Fright  induced  by  morphine  or  /3-tetrahydronaphthylamine  exhausts 
the  residual  adrenaline ;  so  also  does  anaesthesia  induced  by  ether, 
chloroform,  or  urethane.  Excitation  of  afferent  nerves  and  direct 
injury  to  the  brain  cause  also  loss  of  adrenaline.  The  centre  con¬ 
trolling  such  loss  is  close  to  the  bulb  vaso-motor  centre.  The  efferent 
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path  is  by  the  splanchnic  nerves.  Cutting  these  nerves  prevents  the 
exhaustion  of  the  adrenals  under  the  conditions  mentioned  above ; 
anaesthetics,  pilocarpine,  eserine,  and  diphtheria-toxin  have  no  direct 
action  on  the  glands. 

Faradisation  of  the  splanchnic  nerves  discharges  adrenaline  into  the 
blood.  W.  D.  H. 

The  Relationship  between  the  Pancreas  and  Suprarenale. 
Karl  Glaessner  and  Ernst  P.  Pick  (Biochem.  Zeitsch.,  1912,  41, 
328 — 330). — A  reply  to  criticism  of  the  work  of  the  authors  by 
Minami  (this  vol.,  ii,  461).  S.  B.  S. 

The  Presence  of  Active  Principles  in  the  Thyroid  and 
Suprarenal  Glands  Before  and  After  Birth.  II.  Frederic 
Fengeb  (J.  Biol.  Chem .,  1912,  12,  55 — 59.  Compare  this  vol.,  ii, 
660). — Additional  observations  support  the  author’s  previous  con¬ 
clusion  that  the  thyroid  and  suprarenal  glands  contain  their  active 
principles  and  play  their  part  in  the  growth  and  development  before 
birth.  Sex  makes  no  difference.  W.  I).  H. 

The  Gaseous  Metabolism  of  the  Submaxillary  Gland  with 
Reference  Especially  to  the  Effect  of  Adrenaline  and  the 
Time-relation  of  the  Stimulus  to  the  Oxidation  Process. 
Joseph  Barcroft  and  H.  Piper  (J.  Physiol .,  1912,  44,  359 — 373). — 
The  oxygen  used  by  the  submaxillary  gland  in  decerebrate  cats  is 
0-016  to  0*028  c.c.  per  gram  per  minute,  a  figure  practically  the  same 
as  that  obtained  with  anaesthetised  cats.  This  is  much  increased  by 
injection  of  adrenaline,  and  therefore  appropriate  stimulation  of  the 
sympathetic  nerve  does  cause  increased  metabolism  of  the  gland.  The 
vascular  dilatation  caused  by  adrenaline  is  probably  due  to  metabolic 
products  rather  than  to  the  dilator  nerves.  Increased  oxygen  consump¬ 
tion  reaches  its  maximum  when  the  saliva  almost  ceases  to  flow,  and 
persists  for  some  minutes  later,  as  in  the  case  of  stimulation  of  the 
chorda  tympani  nerve.  Probably  therefore  gland  resembles  muscle  in 
being  a  mechanism  in  which  oxidation  serves  to  replenish  a  store  of 
potential  energy  which  is  liberated  in  the  act  of  secretion. 

W.  D.  H. 

The  Feeding  of  Young  Dogs  on  the  Anterior  Lobe  of  the 
Pituitary  Body.  Thomas  B.  Aldrich  ( Amer .  J.  Physiol.,  1912,  30, 
352 — 357). — Although  in  some  instances  the  addition  of  anterior  lobe 
of  the  pituitary  to  the  diet  of  puppies  may  stimulate  growth,  this 
is  not  the  rule.  The  growth  is  neither  retarded  nor  impeded  by 
the  addition  of  desiccated  anterior  lobe,  ovary,  or  testicle  to  their  food. 

W.  D.  H. 

Extraction  of  a  Substance  from  the  Sperm  of  a  Sea-urchin 
(Strongylocentrotus  purpuratus)  which  will  Fertilise  the  Eggs 
of  that  Species.  T.  Brailsford  Robertson  (J.  Biol.  Chem.,  1912,  12, 
1 — 12). — The  spermatozoa  freed  from  sea-water  by  an  isotonic 
solution  of  sodium  chloride  can  be  extracted  by  hypotonic  salt  solution 
containing  ether.  The  extract  contains  two  substances  precipitable 
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by  barium.  One  is  soluble  in  dilute  acid,  and  the  other  insoluble  in 
dilute  acid,  but  soluble  in  dilute  alkali.  Both  are  precipitable  by 
acetone.  The  former  substance  is  a  powerful  fertilising,  agglutinating, 
and  cytolysing  agent  on  the  eggs,  and  is  probably  identical  with  the 
fertilising  agent  (oocytase)  in  blood-serum.  The  alkali-soluble 
substance  appears  to  be  devoid  of  action.  W.  D.  H. 

The  Enzymes  of  the  Ovaries.  Walther  Lob  and  S.  Gutmann 
( Biochem .  Zeitsch.,  1912,  41,  445 — 460). — The  following  ferments  are 
present  in  the  ovaries  of  pigs :  catalase,  diastase,  lecithase,  lipase, 
proteoclastic  ferments  of  the  trypsin  and  pepsin  type,  urease  and 
nuclease.  The  following  enzymes  were  absent  :  peroxydase,  invertase, 
lactase,  glycolytic  enzymes,  deamidase,  and  tyrosinase,  S.  B.  S. 

The  Colouring  Matter  of  Egg-Yolk  or  Ovochromin. 
N.  Alberto  Barbieri  ( Compt .  rend.,  1912,  154,  1726 — 1729). — The 
author  has  separated  and  examined  the  colouring  matter  from  egg- 
yolk.  The  yolks  of  two  thousand  eggs  are  left  in  contact  with  carbon 
disulphide  for  several  days,  and  the  solution  so  obtained  is  treated 
with  excess  of  alcohol.  The  alcoholic  solution  is  filtered,  and  the 
alcohol  distilled  off.  The  semi-solid  residue  is  taken  up  with  chloro¬ 
form  giving  three  layers  :  (a)  an  aqueous  layer,  which  contains  the 
colouring  matter  ;  ( b )  a  white  solid  layer  of  paravitellin;  (c)  a  chloroform 
layer. 

From  the  aqueous  solution,  the  ovochromin  can  be  obtained  by 
extraction  with  acetone  and  re-dissolving  in  water  after  distilling  off 
the  acetone,  this  process  being  repeated  until  all  sodium  chloride  is 
removed.  A  simpler  method  is  to  submit  the  liquid  to  polydialysis 
and  subsequent  evaporation  at  37°. 

Ovochromin  is  a  yellow,  colourless,  very  hygroscopic  powder.  It  is 
soluble  in  its  own  weight  of  water,  but  insoluble  in  all  the  ordinary 
organic  solvents.  Iu  aqueous  solution  it  has  no  characteristic  absorp¬ 
tion  band,  and  gives  no  biuret  reaction.  Hydrogen  peroxide  decolor¬ 
ises  it.  Alkalis  and  concentrated  acids  have  no  action  in  the  cold.  It 
decomposes  without  melting  at  270°,  and  is  not  toxic.  W.  G. 

The  Central  Nervous  System  under  Normal  and  Patho¬ 
logical  Conditions.  I.  The  Indophenol  Oxydase  in  the 
Central  Nervous  System,  the  Choroid  Plexus,  and  Cerebro¬ 
spinal  Fluid.  Giacomo  Pighini  ( Biochem .  Zeitsch.,  1912,  42, 
124 — 136). — Investigations  were  undertaken  to  find  the  presence 
in  different  parts  of  the  central  nervous  system  of  the  oxygenase 
capable  of  oxidising  the  mixture  of  a-naphthol  and  dimethyl-/?-pheoyl- 
enediamine  to  indophenol.  It  was  found  in  the  glandular  tissue  of  the 
choroid,  in  the  cerebrospinal  fluid,  and  in  the  grey  substance  and  in 
the  grey  matter  of  the  brain  and  spinal  chord.  S.  B.  S. 

The  Central  Nervous  System  under  Normal  and  Patho¬ 
logical  Conditions.  II.  The  Catalase  of  the  Cerebrospinal 
Fluid.  Giacomo  Pighini  and  Pietro  Barbieri  ( Biochem .  Zeitsch., 
1912,  42,  137  —  144). — Catalase  (capable  of  decomposing  hydrogen 


ii.  784 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


peroxide)  was  not  found  in  any  normal  or  pathological  case  in  the 
cerebrospinal  fluid.  S.  B.  S. 

The  Central  Nervous  System  under  Normal  and  Patho¬ 
logical  Conditions.  III.  The  Esterase  and  Lecithase  in 
Normal  and  Pathological  Cerebrospinal  Fluids.  Giacomo 
Pighini  and  Flaminio  Nizzi  ( Biochem .  Zeitsch .,  1912,42,  145 — 149). 
— In  the  normal  and  pathological  cases  investigated,  no  esterase 
capable  of  causing  hydrolysis  of  mono-  or  tri-butyrin  was  found.  A 
lecithase  was  also  absent.  S.  B.  S. 

Theory  of  Muscle  Contraction.  Henry  R.  Procter  ( Zeitsch . 
Chem.  Ind.  Kolloide ,  1912,  10,  281 — 283). — It  is  pointed  out  that 
nearly  all  the  phenomena  described  in  a  recent  paper  by  Fischer  and 
Streitmann  (ibid.,  65)  has  previously  been  explained  on  a  physico¬ 
chemical  basis  by  the  author  (compare  Abstr.,  1911,  i,  342). 

A  theory  of  muscle  contraction  is  described,  based  on  the  assumption 
that  the  muscle-fibres  consist  of  alternating  transverse  layers  of 
different  colloidal  substances,  and  that  the  contraction  is  due  to  the 
formation  of  acid.  These  alternating  plates  might  form  a  galvanic 
cell  made  up  of  oxidisable  and  oxidising  substances,  and  when  the 
circuit  is  completed,  acid  is  produced  and  the  contraction  follows.  On 
this  theory  the  function  of  the  nerve  system  is  not  to  develop  an 
E.F.M.,  but  to  complete  the  circuit  and  bring  the  battery  into 
action.  G.  S. 

Absorption  of  Water  by  Nerve  Tissue.  Marian  O.  Hooker 
and  Martin  H.  Fischer  (Zeitsch.  Chem.  Ind.  Kolloide,  1912,  10, 
283 — 294). — As  objections  have  been  advanced  to  the  view  of  the 
authors  (compare  Abstr.,  1911,  ii,  510)  that  the  colloids  in  tissues  and 
the  form  in  which  they  occur  are  the  chief  factors  in  determining  the 
amount  of  water  contained  in  the  tissues  (compare,  for  example,  Hober, 
Biol.  Zentr.,  1911,  31,  575)  a  detailed  comparison  of  the  behaviour  of 
fibrin  (a  typical  colloid)  and  the  nerve  tissue  of  the  brain  and  spinal 
marrow  of  the  guinea-pig  as  regards  swelling  and  power  of  absorbing 
water  from  acid  and  salt  solutions  has  been  made,  and  the  results  are 
given  in  tabular  and  in  graphic  form.  They  show  that  there  is  a  very 
close  parallelism  of  the  two  classes  of  material  under  a  great  variety  of 
conditions,  and  therefore  confirm  the  authors'  views.  G.  S. 

Heat  Production  of  Surviving  Amphibian  Muscle  during 
Rest,  Activity,  and  Rigor.  Archibald  V.  Hill  (J.  Physiol.,  1912, 
44,  466 — 513). — Using  the  author’s  micro-calorimeter,  heat-production 
was  found  to  be  immediately  after  death  as  high  as  during  life.  It 
then  falls  to  a  constant  level  for  a  long  period,  which  corresponds  with 
a  constant  rate  of  production  of  carbon  dioxide  and  lactic  acid.  When 
decomposition  sets  in,  it  rises  again.  The  rate  of  heat  production  is 
increased  by  the  presence  of  oxygen  ;  the  formation  of  lactic  acid  is 
exothermic.  The  liberation  of  carbon  dioxide  is  at  first  due  to 
oxidation,  and  later  to  lactic  acid  turning  it  out  from  sodium  hydrogen 
carbonate.  The  combination  of  alkali  and  lactic  acid  does  not  account 


PHYSIOLOGICAL  CHEMISTRY. 


ii.  785 


for  any  appreciable  development  of  heat.  In  chloroform  rigor  and 
heat  rigor,  the  heat  production  is  about  1*3  cal.  per  gram  of  frog’s 
muscles  ;  this  is  due  to  the  chemical  processes,  which  liberate  lactic 
acid,  and  it  occurs  before  coagulation  sets  in.  Any  factors  which 
liberate  lactic  acid  cause  a  fall  in  heat- production.  The  total  energy 
of  the  lactic  acid  precursor  is  about  10%  greater  than  that  of  lactic 
acid  itself,  and  the  precursor  is  therefore  not  dextrose,  but  some 
unknown  chemical  compound  of  greater  energy ;  the  breakdown  of 
muscular  substance  into  lactic  acid  may  thus  liberate  a  large  store  of 
free  energy.  W.  D.  H. 

Nitrogenous  Compounds  in  Meat  Extract.  Temistocle  Jona 
(Pamphlet,  87  pp.,  Fossano,  1911). — A  critical  summary  of  the 
divergent  results  obtained  in  this  direction.  T.  H.  P. 

Dipeptides  in  the  Extractive  Substances  of  the  Muscles. 
Temistocle  Jona  (Pamphlet,  19  pp.,  Fossano,  1911). — Micko  (Abstr., 
1908,  ii,  644,  713)  was  unable  to  detect  dipeptides  in  Liebig’s  extract 
of  meat.  The  author’s  experiments  on  this  extract  and  on  an  Italian 
preparation  (Zardoni’s)  show  that  both  contain  small  proportions 
of  taurine,  whilst  the  presence  of  any  large  amount  of  glycine  is 
excluded.  From  Zardoni’s  extract,  but  not  from  that  of  Liebig,  the 
anhydride  of  d-alanyl-<£alanine  was  isolated. 

Both  extracts,  and  also  others  which  were  examined,  contain  a 
considerable  proportion  of  gelatin  or,  at  any  rate,  of  substances 
behaving  like  gelatin  towards  Schmidt’s  reagent  (Abstr.,  1910,  ii,  911). 

T.  H.  P. 

Cryoscopy  of  Meat  Extracts.  Temistocle  Jona  (Pamphlet, 
15  pp.,  Fossano,  1911). — Cryoscopic  investigation  of  a  number  of 
commercial  meat  extracts  and  of  an  experimental  extract  prepared  in 
the  laboratory  shows  that  in  each  case  the  lowering  of  the  freezing 
point  is  proportional  to  the  concentration  of  the  solution.  The  curves 
representing  the  depressions  as  a  function  of  the  concentration  are  not, 
however,  parallel,  and  it  is  found  that  the  differences  between  the 
various  extracts  in  this  respect  depend  principally  on  differences  in  the 
proportions  of  mineral  matter  present. 

Liebig’s  extract  contains  8‘36%  of  nitrogen,  Q'S’JX  being  dialysable 
and  1'76%  non-dialysable.  Multiplication  of  the  latter  figure  by  6'25 
gives  11 '0%  of  protein,  which  is  in  good  agreement  with  the  proportion 
(10-2%)  found  by  Micko  (Abstr.,  1902,  ii,  369)  to  be  precipitable  by 
zinc  sulphate.  As,  in  the  author's  experiments,  tbe  dialysate  is  not 
precipitated  by  saturation  with  ammonium  sulphate  or  zinc  sulphate, 
whilst  the  residue  is  precipitated,  it  is  evident  that  the  latter  is 
colloidal  in  character.  This  result  is  in  disagreement  with  that  obtained 
by  Rona  and  Michaelis  (Abstr.,  1907,  i,  370). 

Measurements  of  the  freezing  point  during  the  preparation  of  the 
extract  show  that  the  extractive  matters  of  the  meat  do  not  undergo 
appreciable  hydrolysis  to  soluble  products  of  lower  molecular  weight. 

T.  H.  P. 
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Presence  of  Manganese  in  the  Animal  Series.  Gabriel 
Bertrand  and  Florentin  Medigreceanu  ( Compt .  rend.,  1912,  155, 
82 — 84.  Compare  this  vol.,  ii,  459,  662). — The  authors  have  continued 
their  researches,  and  estimated  the  manganese  content  of  the  lower 
orders  of  animals  down  to  and  including  the  echinoderms.  Of  the 
invertebrates,  the  gastropod  molluscs  and  the  lamellibranchia  are  the 
most  abundantly  supplied  with  manganese.  The  animal  kingdom  as  a 
whole  is,  however,  very  poor  in  manganese  as  compared  with  the 
vegetable  kingdom.  W.  G. 

Secretion  and  Composition  of  Human  Bile.  J.  A.  Menzies 
( Bio.-Chem .  J.,  1912,  6,  210 — 218). — Bile  obtained  from  a  case  of 
biliary  fistula  on  an  ordinary  diet  was  secreted  at  the  rate  of  350  c.c. 
per  diem.  Increase  of  nitrogenous  intake  raised  this  to  600  c.c.  On 
analysis  the  following  figures  were  obtained  : 

Mucin  and 

Water.  Solids.  Bile  salts.  Cholesterol.  Lipoids.  pigments.  Ash. 

97747  2-253  0‘416  0‘094  0-298  0-929  0516  % 

W.  D.  H. 

Changes  in  the  Composition  of  the  Milk  of  the  Cow  on  Differ¬ 
ent  Diets.  Karl  Helle,  Paul  Th.  Muller,  Wilhelm  Prausnitz,  and 
Heinrich  Poda  ( Zeitsch .  Biol.,  1912,58,  355 — 374). — Data  in  tabular 
form  are  given  from  observations  on  two  cows ;  they  relate  in  part  to 
chemical  composition,  and  in  part  to  certain  physical  constants 
(osmotic  pressure,  etc.).  The  amount  of  fat,  the  total  solids,  and  the 
calorific  value  vary  a  good  deal  from  day  to  day  ;  the  protein,  sugar, 
and  ash  remain  very  constant.  The  effect  of  the  various  diets  adopted 
appears  to  be  very  slight.  W.  D.  H. 

Proteins  of  Ascitic  Fluid.  Remarks  on  Rivalta’s  Re¬ 
action.  Georges  Patein  and  R.  Weitz  (J.  Pharm.  Chirn.,  1912, 
[vii],  5,  521 — 530,  591 — 598). — I.  The  authors  have  examined  five 
specimens  of  ascitic  fluid,  drawn  from  a  man  within  a  period  of  six 
months.  The  results  of  a  detailed  examination  in  each  case  are 
tabulated  and  compared  with  the  results  from  blood  plasma.  Particular 
attention  has  been  paid  to  the  “  acetoglobulin,”  the  substance  pre¬ 
cipitated  by  acetic  acid  (compare  Abstr.,  1907,  i,  570).  It  is  found  to 
consist  entirely  of  globulin,  the  greater  part  being  euglobulin  and  the 
rest  i/f-globulin  (compare  Freund  and  Joachim,  Abstr.,  1903,  ii,  87). 

II.  As  a  further  proof  that  the  acetoglobulin  obtained  from  ascitic 
fluid  is  a  globulin  and  not  a  nucleoprotein,  several  specimens  were 
examined  for  phosphorus  and  gave  negative  or  very  feeble  reactions 
for  it. 

The  ascitic  liquids  examined  all  gave  Rivalta’s  reaction.  Rivalta 
considers  the  formation  of  the  precipitate  in  the  reaction  to  be  due  to 
the  presence  of  euglobulin  and  ^-globuliD,  and  the  authors  find  that 
if  in  a  liquid  giving  a  positive  reaction,  the  acetoglobulin  is  first 
precipitated,  the  reaction  is  no  longer  obtained.  Further  they  find 
that  this  reaction  cannot  be  depended  on  as  a  positive  proof  of  inflam¬ 
matory  ascites.  W.  G. 
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The  Creatine  Content  of  Muscle  in  Malignant  Disease  and 
other  Pathological  Conditions.  Robert  A.  Chisolm  ( Bio.-Chem .  J., 
1912,  6,  243 — 249). — In  the  healthy  adult,  the  fresh  muscles  contain 
0’3%  of  creatine.  This  is  not  reduced  in  rapidly  fatal  acute  disease,  but 
falls  in  chronic  diseases  where  there  is  loss  of  body-weight.  This  is 
so  in  malignant  disease,  especially  of  the  liver,  and  is  probably  due  to 
diminished  production  as  well  as  to  increased  loss.  W.  D.  H. 

Fate  of  Secretin  in  Pancreatic  Diabetes.  C.  Lovatt  Evans 
{J.  Physiol .,  1912,  44,  461 — 465). — After  complete  removal  of  the 
pancreas  in  dogs,  prosecretin  rapidly  disappears  from  the  intestine, 
but  the  depressor  substance  does  not  diminish.  If  sufficient  pancreas 
is  left  to  prevent  diabetes,  no  appreciable  loss  of  secretin  occurs.  The 
loss  of  secretin  in  pancreatic  diabetes  is  simply  one  symptom  in  the 
general  train  of  metabolic  disturbances  consequent  on  a  loss  of  the 
pancreatic  internal  secretion.  W.  D.  H. 

The  Influence  of  Sodium  Tartrate  on  the  Elimination  of 
Certain  Urinary  Constituents  during  Phloridzin  Diabetes. 
Frank  P.  Underhill  ( J .  Biol.  Ghem.,  1912, 12,  115 — 126). — Baer  and 
Blum's  observation  that  subcutaneous  injection  of  sodium  tartrate 
lessens  the  output  of  nitrogen  and  dextrose  in  the  urine  of  phlorid- 
zinised  dogs  is  substantiated,  but  their  interpretation  of  the  result 
is  disputed.  The  salt  induces  disintegrative  changes  in  the  renal 
tubules  sufficient  to  accouut  for  the  decreased  elimination  in  question. 
The  same  result  is  obtained  in  normal  animals.  W.  D.  H. 

The  Excretion  of  Iron  in  the  Urine  in  Pneumonia.  Edward 
H.  Goodman  (J.  Biol.  Ghem.,  1912,  12,  37 — 42). — The  excretion  of 
iron  in  the  urine  has  been  mainly  studied  in  blood  diseases.  In 
pneumonia  only  one  mention  of  this  occurs  in  the  literature.  It  was 
found  in  the  present  research  that  it  is  lessened  during  the  height  of 
the  infection,  and  is  greatly  increased  at  the  crisis  and  on  the  following 
day.  W.  D.  H. 

Glycolysis  After  Pancreatectomy  and  with  the  Addition  of 
Antiseptics.  Hugh  McGuigan  and  C.  L.  von  Hess  ( Amer .  J. 
Physiol.,  1912,  30,  341 — 351). — Normal  muscle  extract  with 

pancreatic  extract  has  no  greater  glycolytic  power  than  the  extracts 
taken  separately.  An  objection  has  been  raised  to  this,  that  normal 
muscle  already  contains  sufficient  of  the  internal  secretion  of  the 
pancreas  to  exert  a  maximum  glycolysis.  Accordingly,  the  muscles 
of  animals  with  “  pancreatic  hunger  ”  due  to  removal  of  the  pancreas 
were  employed,  and  the  same  results  were  obtained. 

No  substantial  evidence  of  glycolytic  enzymes  in  the  body  exists, 
and  in  the  blood  glycolysis  is  due  to  surviving  cells.  The  influence 
of  the  pancreas  if  it  exists  must  be  exerted  on  cellular  processes  which 
are  not  enzymic.  W.  D.  H. 

The  Condition  of  the  Digestive  Tract  in  Parathyroid 
Tetany  in  Cats.  Anton  J.  Carlson  {Amer.  J.  Physiol.,  1912,  30, 
309 — 340), — In  parathyroid  tetany  in  dogs  and  cats,  gastric  and 
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pancreatic  digestion  is  usually  retarded,  often  seriously  so,  but  they 
may  be  normal,  and  in  rare  instances  in  gastric  digestion  (cat)  even 
accelerated. 

In  other  sympathetic  mechanisms  (pilo-motor  nerves,  sweat  nerves, 
uterus,  bladder,  etc.)  the  deviation  from  normal  activity  in  para¬ 
thyroid  tetany  is  in  the  direction  of  depression.  This  effect  is  probably 
due  to  direct  action  of  substances  in  the  blood,  or  to  the  absence  of  the 
parathyroid  secretion.  W.  D.  H. 

A  Phosphatide  as  Activator  for  Tuberculin.  H.  J.  Bing 
and  Y.  Ellermann  (Oversigt  K.  Danske  Vidensh  Selslc.  Forh.,  1912, 
No.  2,  153 — 167*). — The  authors  have  isolated  from  the  yolk  of  eggs  a 
diaminophosphatide  which  intensifies  the  tuberculin  reaction.  The 
substance  is  called  albin ,  and  is  the  same  as  Stern  and  Thierfelder’s 
“  white  substance.”  None  of  the  other  lipoids  tested,  such  as  lecithin, 
kephalin,  cholesterol,  oleic  acid,  sodium  oleate,  etc.,  has  any  intensifying 
action. 

It  is  possible  that  the  activation  of  the  tuberculin  may  play  a 
part  in  its  action  on  the  organism  of  tuberculosis.  T.  S.  P. 

Chemistry  of  Silver  Therapy.  Theodor  Paul  ( Zeitsch . 
Elektrochem. ,  1912,  18,  521 — 528). — The  silver  ion  concentration 
in  a  number  of  silver  preparations  used  in  medicine  has  been 
determined  in  aqueous  solution  and  in  mixtures  with  blood  serum. 
Eor  use  in  infeotious  diseases  and  for  other  purposes  a  distinction 
must  be  drawn  between  the  power  of  silver  preparation  to  destroy 
germs  and  to  hinder  their  development.  The  destructive  action  on 
germs  depends  chiefly  on  the  concentration  of  silver  ions  in  the 
solution  and  on  the  possibility  of  the  formation  of  new  silver  ions ; 
these  factors  are  also  of  importance  as  regards  the  efficiency  of  the 
solution  in  hindering  development. 

When  silver  nitrate  is  added  to  blood  serum,  silver  chloride  is 
precipitated,  and  it  is  found  that  the  Ag*  ion  concentration  in  the 
serum  is  approximately  the  same  as  that  in  aqueous  solution  of 
sodium  chloride  of  the  same  concentration  in  this  salt  as  blood  or 
blood  serum.  Silver  protein  compounds  are  therefore  less  soluble 
than  silver  chloride,  and  by  addition  of  sodium  chloride  are  converted 
into  silver  chloride. 

The  effect  of  dilution  on  the  Ag*  ion  concentration  in  a  number  of 
commercial  silver  preparations  has  been  determined,  and  the  results 
are  represented  graphically.  The  Ag*  ion  concentration  increases 
with  dilution  in  the  case  of  argentamine,  lysargin,  collargol,  and  the 
silver-ammonia  compounds,  remains  practically  constant  in  the  case 
of  sophol,  and  in  the  case  of  protargol  diminishes  on  dilution. 

G.  S. 

Behaviour  of  Carbohydrate-phosphoric  Acid  Esters  in 
the  Animal  Body.  Hans  von  Euler  [with  E.  Thoein  and  D. 
Johansson]  {Zeitsch.  physiol.  Chern.,  1912,  79,  375 — 397). — These 
esters  are  split  by  an  intestinal  enzyme,  by  Bacterium  coli,  and  by  an 
enzyme  found  in  the  kidney  of  the  horse.  The  calcium  salt  of  the 
*  and  Biochem.  Zeitsch.,  1912,  42,  289 — 301. 
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ester  passes  as  inorganic  phosphate  into  the  urine.  The  calcium 
salt  of  glycero-phosphoric  acid  ester  is  split  by  Bacterium,  coli.  The 
calcium  salt  of  carbohydrate-phosphoric  acid  ester  when  given  to  the 
dog  in  its  food  passes  in  greatest  measure  as  inorganic  phosphate  into 
the  urine.  The  normal  amount  of  organic  P04  in  the  urine  of  the 
dog  is  about  10%  of  the  total  P04.  This  is  very  little  altered  by 
feeding  on  the  ester  salts.  The  physiological  actions  of  phosphates 
depend  very  largely  on  their  strong  effects  on  vital  enzyme  reactions. 

W.  D.  H. 

The  Influence  of  Adrenaline  on  the  Respiratory  Quotient 
and  its  Mode  of  Action.  G.  G.  Wilenko  ( Biochem .  Zeitsch.,  1912, 
42,  44 — 58). — The  experiments  were  carried  out  on  rabbits  by  the 
Zuntz-Geppert  method.  Injection  of  adrenaline  into  the  fasting 
animal  altered  the  respiratory  quotient,  either  not  at  all,  or  only 
very  slightly.  If  carbohydrates  are  administered  to  the  animals,  the 
respiratory  quotient  normally  rises.  This,  however,  does  not  happen 
after  injection  of  adrenaline.  Furthermore,  dextrose,  if  injected  into 
the  veins  of  animals,  after  administration  of  adrenaline,  reappears 
quantitatively  in  the  urine.  It  is  suggested  that  adrenaline  inhibits 
the  capacity  of  the  organism  to  burn  the  sugar,  and  does  not  act 
merely  in  “  mobilising  ”  the  sugar  in  the  blood,  as  has  been  suggested 
by  previous  investigators.  S.  B.  S. 

The  Influence  of  Adrenaline  Modified  by  Salts  on  the 
Blood  Pressure  of  the  Gat.  I.  R.  Burket  ( Amer .  J.  Physiol., 
1912,  30,  382 — 387). — The  after  depressing  effect  of  adrenaline  on 
the  blood  pressure,  which  may  be  due  to  an  impurity,  can  be 
counteracted  by  very  small  doses  of  barium  chloride.  This  salt  alone 
strengthens  the  heart’s  action,  and  sustains  high  blood  pressure  for 
some  time.  Uric  acid  also  raises  the  pressure,  but  antagonises  the 
high  pressure  due  to  adrenaline.  Salts  which  cause  a  rise  in  pressure 
are:  sodium  chloride  (m/2),  barium  chloride  (m/128),  and  sodium 
dihydrogen  phosphate  (m/16)  ;  those  which  lower  it  are  :  potassium 
chloride  (m/16),  calcium  chloride  (m/16),  and  magnesium  sulphate 
(m/8).  Ringer's  solution,  sodium  chloride  (m/8),  calcium  chloride 
(m/32),  and  disodium  hydrogen  phosphate  (m/16)  have  no  effect. 

Adrenaline  pressure  is  augmented  by  barium  chloride  (m/28  and 
m/32)  and  potassium  chloride  (m/16).  Salts  which  depress  the 
action  of  adrenaline  are :  sodium  chloride  (m/2),  calcium  chloride 
(m/16),  and  magnesium  sulphate  (m/8).  W.  D.  H. 

The  Actions  of  Pituitrin,  Adrenaline,  and  Barium  on  the 
Circulation  of  the  Bird.  D.  Noel  Paton  and  A.  Watson  (/.  Physiol, 
1912,44, 413 — 424). — Pituitrin  causes  in  the  duck  a  fall  of  blood  pressure 
due  to  vascular  dilatation  ;  this  is  antagonised  by  adrenaline  and  by 
barium  chloride.  Pituitrin  powerfully  stimulates  all  the  chambers  of 
the  avian  heart,  whether  the  vagi  are  cut  or  not ;  but  this  action  is  not 
seen  after  the  inhibitory  mechanism  has  been  paralysed  by  atropine. 
Adrenaline  does  not  increase  the  amplitude  of  contraction  of  the  heart 
of  the  bird  as  it  does  that  of  the  mammal.  This  appears  to  be 
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due  to  the  absence  of  any  augmentor  response.  Pituitrin  and  adrena¬ 
line  have  an  antagonistic  action  on  the  avian  heart.  This  is  in  part 
due  to  the  dilatation  of  peripheral  vessels  by  which  the  decrease  in  the 
amplitude  of  cardiac  contractions  is  removed.  The  antagonism  of 
pituitrin  to  barium  chloride  is  of  the  same  kind.  W.  D.  H. 

The  Action  of  Gitalin  on  the  Excised  Prog’s  Heart. 
W.  Legge  Symes  ( Proc .  physiol.  Soc.,  1912,  xxvii — xxix ;  J.  Physiol., 
44). — Gitalin  is  a  glucoside  originally  prepared  by  Kraft  from  digitalis 
leaves.  It  is  amorphous,  soluble  in  600  parts  of  cold  water,  and  in  the 
presence  of  alcohol  readily  takes  up  water,  and  is  converted  into  a  crystal¬ 
line  hydrate.  On  evaporating  its  aqueous  solution  on  a  water-bath,  it 
readily  loses  water,  and  yields  an  insoluble,  crystalline  glucoside,  anhydro- 
gitalin.  The  best  samples  of  digitoxin  are  said  to  contain  both  these 
crystalline  products.  When  perfused  in  Ringer-Loeke  solution  through 
an  excised  frog’s  heart,  there  is  first  augmentation  and,  in  slow  hearts, 
acceleration  before  characteristic  slowing  occurs.  After  removal  of  the 
drug,  recovery  is  gradual  but  good.  Solutions  of  2  to  5  per  million 
were  used.  It  has  no  haemolytic  action.  W.  D.  H. 

The  Active  Substance  of  Opium  Smoke.  Paul  Pott 
( Biochem .  Zeitsch.,  1912,  42,  67 — 81). — That  morphine  is  the  substance 
producing  the  characteristic  effect  of  opium  smoke  is  made  evident  by 
the  following  facts  :  (1)  It  is  possible  to  sublime  morphine  unchanged, 
even  under  ordinary  atmospheric  pressure.  (2)  It  is  possible  to  show 
the  presence  of  morphine  in  the  smoke  by  the  two  following  physio¬ 
logical  reactions :  (a)  by  the  narcotic  action  of  the  smoke  on  the 
breathing  centre  of  rabbits,  as  shown  by  both  diminution  of  frequency 
and  volume  of  respiration,  both  in  air,  and  air  containing  5  and  10%  of 
carbon  dioxide ;  ( b )  by  the  production  of  the  catatonic  condition  in  mice, 
which  is  characteristic  of  morphine  (Straub’s  reaction).  S.  B.  S. 

The  Pharmacodynamic  Action  of  Narcotine  in  Opium. 
Walther  Straub  ( Biochem .  Zeitsch 1912,  41,  419 — 430). — In  the  case 
of  cats,  morphine  does  not  produce  the  excitant  action  if  administered 
after  a  dose  of  narcotine.  The  effect  of  the  two  alkaloids  is  a  pure 
(if  weak)  narcotic  action.  The  same  effect  is  produced  if  the  two 
alkaloids  are  administered  subcutaneously.  The  effect  of  the  two  drugs 
on  the  breathing  centre  of  rabbits  was  also  investigated,  the  result  of 
stimulation  of  the  breathing  centre  by  air  containing  10%  of  carbon 
dioxide  (measurement  of  volume  of  expired  air  on  respiration)  on 
animals  without  alkaloid  administration,  and  after  administration  of 
narcotine  and  morphine,  both  singly  and  combined,  being  measured. 
It  was  found  that  in  presence  of  narcotine,  the  breathing  centre  was 
less  narcotised  by  morphine,  the  regulation  of  the  breathing  mechanism 
being  left  intact  when  the  two  alkaloids  were  injected.  In  experi¬ 
ments  on  mice,  it  was  found  that  the  addition  of  narcotine  to  morphine 
increased  the  toxic  effect  of  the  latter.  The  results  partly  explain  the 
better  effect  of  opium  as  compared  with  morphine.  S.  B.  S. 

The  Action  of  Scopolamine.  Ernst  Hug  (Arch.  exp.  Path. 
Pharm.,  1912,  69,  45). — J-Scopolamine  acts  on  the  vagus  three  to  four 
times,  and  on  the  oculo-motor  nerve  almost  twice,  as  strongly  as 
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i-scopolamine.  An  aqueous  solution  of  the  former  does  not  lose  its 
activity  on  keeping.  In  therapeutics,  the  two  preparations  must 
therefore  be  distinguished.  W.  D.  H. 

Selective  Tissue  Colouring  (Vitalfarbung)  and  Chemico- 
therapeutics.  Werner  Schulemann  {Arch.  Pharm.,  1912,  260, 
252 — 279). — By  selective  tissue  colouring  is  denoted  the  power  of 
certain  cells  in  living  tissues  to  absorb  certain  dyes  and  to  retain 
them  for  a  long  time,  whilst  other  cells  are  not  coloured  at  all.  This 
selective  action  of  the  cells  is  regarded  by  some  investigators  as  a 
chemical  process,  by  others  as  a  physical  process.  The  author  attempts 
to  explain  it  by  the  chemical  constitution  of  the  dye. 

Stated  broadly,  Ehrlich’s  theory  of  the  local  action  of  a  remedial 
medicine  is  as  follows.  The  large  molecule  of  the  protoplasm  contains 
labile  chemical  groups,  (side-chains)  which  react  with  corresponding 
groups  (acceptors)  of  the  remedy.  By  this  process  the  molecules  of 
the  remedy  are  attached  to  the  protoplasm.  Then  the  toxophoric 
groups  of  the  remedy  exert  their  specific  action,  which  must,  therefore, 
be  purely  local.  The  distribution  of  the  remedial  molecules  is 
conditioned  by  the  acceptors,  whilst  the  specific  action  of  the  medicine 
is  determined  by  the  toxic  groups.  For  example,  in  salvarsan  the 
ortho-hydroxyl  and  amino-groups  are  the  acceptors,  and  the  ‘AsIAs* 
is  the  toxic  group.  A  similar  explanation  can  be  advanced  of  the 
selective  colouring  action  of  certain  dyes.  Trypan-blue,  for  example, 
contains  amino-  and  hydroxyl-groups  in  the  peri-position,  and  these 
may  act  as  acceptors.  A  large  number  of  other  dyes  which  exhibit 
selective  colouring  action  are  mentioned,  but  the  author  cannot  state 
at  present  that  the  theory  stated  above  is  applicable  generally.  All 
such  dyes  contain  sulphonic  acid  groups.  The  number  and  position  of 
these  groups  affect  the  solubility  of  the  dyes,  and  thus  indirectly 
influence  their  selective  colouring  action. 

The  author  also  attempts  to  answer  the  following  two  questions: 
(1)  What  relations  exist  between  the  chemical  constitution  of  the 
dye  and  the  physico-chemical  character  of  the  solution  1  (2)  In  what 
state  must  the  dye  be  in  solution  in  order  that  it  may  exhibit 
selective  colouring  action  1  Here,  again,  the  evidence  is  somewhat 
conflicting.  Substances  which  do  not  show  selective  colouring  power 
are  suspensory  colloids.  The  fundamental  character  of  solutions  of 
selective  colouring  dyes  is  determined  by  a  definite  position  of  the 
chromophoric  relative  to  the  auxochromic  groups  ;  the  number  and 
position  of  the  sulphonic  acid  groups  are  without  influence  on  the 
character  of  the  solution,  except  in  so  far  as  they  increase  the 
solubility  and  thereby  diminish  the  tendency  to  gel-formation. 
Indirectly,  therefore,  the  selective  colouring  power  of  a  dye  is 
dependent  on  its  chemical  composition,  which  conditions  a  definite 
physico-chemical  character  of  the  solution,  whereby  the  substance  may 
be  brought  into  a  state  in  which  it  can  be  absorbed.  C.  S. 

The  Combined  Action  of  Fluorescent  Materials  and 
Alcohol.  Joseph  Szucs  and  Bruno  Kisch  {Zeitsch.  Biol.,  1912,58, 
558 — 570). — Contrary  to  the  statements  of  Hausmann  and  Kolmer 
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(Abstr.,  1909,  ii,  78),  it  was  found  that  in  all  cases  the  photodynamic 
action  of  fluorescent  substances  is  increased  by  combination  with  alcohol. 

W.  D.  H. 

Reciprocal  Cation  Ratio  with  Different  Diets  and  in 
the  Case  of  Acid  Poisoning.  Friedrich  Luithlen  {Arch.  expt.  Path. 
Pharm.,  1912,  68,  209 — 230). — When  guinea  pigs  are  fed  on 
oats  they  become  richer  in  sodium  and  magnesium  and  poorer  in 
calcium  and  potassium,  but  the  equilibrium  as  regards  the  equivalent 
amount  of  bases  is  not  disturbed.  On  the  other  hand,  when  the 
animal  is  poisoned  with  acid  (by  subcutaneous  injection  of  hydrochloric 
acid),  it  becomes  relatively  richer  in  calcium  and  magnesium  and 
relatively  poorer  in  potassium  and  sodium.  When  fed  with  green 
food,  it  becomes  richer  in  calcium,  magnesium,  and  potassium,  but 
poorer  in  sodium.  The  most  important  factor  in  this  connexion  is  the 
ratio  of  the  different  cations  to  one  another,  the  so-called  equivalent 
equilibrium  of  bases  which  can  be  disturbed  by  quite  different  causes, 
poisoning  by  hydrochloric  acid  leading  to  demineralisation,  and  the 
taking  of  green  food  to  mineralisation.  G.  S. 

Nitrogen  Distribution  in  the  Urine  of  Dogs  in  Gases  of 
Sub-acute  Phosphorus  Poisoning.  Hiromu  Ishihaka  {Biochem. 
Zeitsch.,  1912,  41,  315 — 324). — It  was  found  when  phosphorus  was 
administered  in  such  small  quantities  (even  over  a  prolonged  period) 
that  the  animal  still  ingested  normal  amounts  of  food,  that  there  was 
no  change  in  the  nitrogen  distribution  as  regards  ammonia,  amino- 
acids,  creatine,  and  creatinine.  In  the  earlier  stages  of  phosphorus 
poisoning,  it  appears,  therefore,  that  the  liver  function  remains 
normal.  S.  B.  S. 

The  Synergic  Action  of  Poisons.  I.  The  Combination  of 
Heart  Poisons  (Methyl-violet)  with  Alcohol  and  Glycerol. 
Hermann  Fijhner  {Arch.  exp.  Path.  Pharm.,  1912,  69,  29 — 44). — 
Methyl-violet  can  be  easily  estimated  colorimetrically ;  its  action  on 
the  heart  resembles  that  of  digitalis,  and  was  studied  both  by 
subcutaneous  injection  and  on  the  isolated  heart  of  the  frog.  Injection 
of  2  mg.  stops  the  heart  in  eight  hours,  and  of  4  mg.  in  four  hours. 
Addition  of  alcohol  or  glycerol  hastens  the  onset  of  cardiac  arrest. 
Glycerol  increases  the  rate  of  absorption,  whereas  alcohol  lessens  it. 
The  combination  of  alcohol  and  pigment  in  acting  more  rapidly 
is  regarded  as  an  instance  of  synergic  action.  The  experiments  on  the 
isolated  heart  gave  corresponding  results.  W.  D.  II. 

The  Phosphatides  in  the  Organs  of  Rabbits  Killed  by 
Injection  of  the  Tubercle  Bacillus.  Otolski  and  Biernacki 
{Biochem.  Zeitsch.,  1912,  41,  375 — 385). — These  preliminary  investiga¬ 
tions  indicate  that  the  injection  of  tubercle  bacilli  causes  a  general 
diminution  of  phosphorus  in  the  organs,  as  a  whole ;  a  decrease  of 
lecithin  in  the  liver,  which  is  accompanied  by  an  increase  of  jecorins, 
and  an  increase  in  the  phosphorus  content  of  the  lecithans. 

S.  B.  S. 
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Bacterial  Metabolism.  I.  Arthur  I.  Kendall  and  Chester 
J.  Farmer  [J.  Biol.  Chem.,  1912,  12,  13 — 18). — The  experiments 
recorded  show  the  extent,  and  in  a  measure  the  nature,  of  the  sparing 
action  which  dextrose  exerts  for  protein  in  ordinary  media  for  a 
number  of  micro-organisms.  The  more  pathogenic  bacteria  exhibit 
less  proteolytic  activity  measured  in  terms  of  ammonia  production 
and  alkali  formation  than  the  more  saprophytic  organisms. 

W.  D.  H. 

Bacterial  Metabolism.  II.  Arthur  I.  Kendall  and  Chester 
J.  Farmer  (J.  Biol.  Chem.,  1912,  12,  19 — 21). — Further  evidence  in 
relation  to  other  micro-organisms  is  presented  to  confirm  the 
conclusions  arrived  at  previously  (see  preceding  abstract). 

W.  D.  H. 

Production  of  Laevulose  by  Biochemical  Methods.  Auguste 
Fernbach  and  Marcel  Schoen  ( Compt .  rend.,  1912,  155,  84 — 86). — 
The  authors  have  discovered  an  anaerobic  bacillus,  which  they  name 
“  gommobacter,”  which  in  a  nutritive  medium  attacks  sucrose  giving 
a  gum,  which  is  precipitated  from  solution  by  alcohol,  acetone,  or 
barium  hydroxide.  When  dry  its  weight  is  approximately  50%  of  that 
of  the  sucrose  used,  and  it  is  readily  and  completely  hydrolysed  by  a 
trace  of  acid  to  the  same  weight  of  lsevulose.  The  authors  conclude 
that  the  gum  is  a  laevulan  (compare  Lippmann,  Abstr.,  1881,  888). 
The  gommobacter  only  produces  this  gum  at  the  expense  of  sucrose. 
Although  it  commences  by  inverting  the  sucrose,  no  gum  is  obtained  by 
using  completely  inverted  sugar  or  an  equimolecular  mixture  of 
dextrose  and  lsevulose.  The  production  of  gum  only  seems  to  take 
place  in  the  presence  of  nascent  Itevulose.  The  other  half  of  the 
sucrose  molecule  is  transformed  into  volatile  and  gaseous  products. 

W.  G. 

Indole  Reaction.  Hugo  Zipfel  ( Cenlr .  Baht.  Par.,  1912,  i,  64, 
65 — 80). — The  production  of  indole  by  bacteria  depends  On  the 
presence  of  the  tryptophan  group  (indole-a-aminopropionic  acid)  in  the 
nutritive  medium.  Solutions  containing  tryptophan  are  preferable  to 
peptone,  owing  to  the  absence  of  any  colour,  and  have  the  further 
advantage  of  being  constant  in  composition.  The  solution  employed 
contained  ammonium  lactate  (0'5),  dicalcium  phosphate  (0*2), 
magnesium  sulphate  (0'02),  and  tryptophan  (003%).  N.  H.  J.  M. 

Chemical  Composition  and  Formation  of  Enzymes.  V. 
Formation  of  Invertase.  Hans  von  Euler  and  Hermann  Meyer 
(Zeitsch.  physiol.  Chem.,  1912,  79,  274 — 300.  Compare  this  vol.,  ii, 
376). — Previous  treatment  of  yeast  with  either  dextrose  or  sucrose 
increases  the  amount  of  invertase  ;  there  is  no  material  difference  in 
the  influence  exercised  by  the  two  sugars. 


ii.  794 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Substitution  of  glycine  or  ammonium  sulphate  for  asparagine  in  the 
solution  used  for  the  preliminary  treatment  has  no  effect  on  the 
amount  of  invertase  formed.  Treatment  causes  an  increase  of  10%  in 
the  amount  of  nitrogen  in  the  yeast,  but  a  total  loss  of  20%  of  the  dried 
substance. 

Transference  of  a  yeast  undergoing  treatment  to  a  second  portion  of 
solution,  causes  a  further  increase  in  the  invertase  produced,  indicating 
that  young  cells  have  a  greater  power  of  forming  the  enzyme  than  old 
cells.  The  sugar  vanishes  from  solution  after  some  twenty-four  hours’ 
treatment,  so  that  the  increase  in  the  invertase  after  this  time  takes 
place  in  a  solution  free  from  sugar.  A  third  transference  to  fresh 
solution  had  but  little  further  effect  on  the  amount  of  emzyme.  The 
greatest  amount  formed  corresponded  with  about  five  times  that  in  the 
original  yeast. 

In  addition  to  the  formation  of  invertase  under  the  conditions 
described,  there  is  an  increase  in  the  power  of  the  yeast  to  synthesise 
carbohydrate  phosphorie  acid  ester,  to  ferment  dextrose,  or  to  hydrolyse 
nucleic  acid. 

A  distinction  is  drawn  between  specific  enzyme  formation  for  which 
a  definite  substrate  is  necessary  and  general  enzyme  formation 
dependent  on  the  general  nutrition  of  the  yeast  without  reference  to  a 
particular  substrate.  E.  F.  A. 

The  Anti-neuritic  Bases  of  Vegetable  Origin  in  Relation¬ 
ship  to  Beri-Beri,  with  a  Method  of  Isolation  of  Torulin, 
the  Anti-Neuritic  Base  of  Yeast.  E.  S.  Edie,  W.  H.  Evans, 
Benjamin  Moore,  G.  C.  E.  Simpson,  and  A.  Webster  ( Bio.~ 
Chem.  J.,  1912,  0,  234 — 242). — The  anti-neuritic  bases  are  not 
confined  to  rice,  but  can  also  be  obtained  from  yeast.  The  yeast  is 
extracted  with  alcohol,  and  the  alcohol  evaporated  at  room  tempera¬ 
ture.  The  aqueous  residue  is  mixed  with  plaster  of  Paris  to  make  it 
set,  and  the  powdered  material  is  extracted  with  acidified  spirit.  This 
extract  is  freed  from  alcohol,  and  precipitated  with  basic  lead  acetate, 
freed  from  lead,  and  concentrated  to  a  syrup.  This  is  treated  with 
alcohol,  and  crystals  of  creatinine,  etc.,  filtered  off  ;  it  is  again  freed 
from  alcohol  and  precipitated  with  baryta  and  silver  nitrate.  The 
precipitate  is  decomposed  with  hydrogen  sulphide,  and  taken  to 
dryness  in  a  vacuum  at  38°.  A  brown,  sticky,  hygroscopic  mass 
remains,  easily  soluble  in  water,  and  intensely  active.  It  can  be 
further  purified  with  alcohol ;  it  is  insoluble  in  ether  and  acetone,  and 
on  keeping  yields  feathery  crystals.  The  name  torulin  is  proposed  for 
it.  On  treatment  with  barium  hydroxide,  it  gives  off  trimethylamine. 
Its  formula  may  be  written  C?H1602N,HN03.  Its  investigation  is 
being  continued.  W.  D.  H. 

The  Biolytic  Scission  of  Gelatin.  I.  and  II.  W.  S.  Sadikoff 
(Biochem.  Zeitsch .,  1912,  41,  287 — 297,  298 — 314). — I.  By  the 
expression  biolytic  scission  is  understood  the  degradative  changes 
produced  by  living  organisms  as  opposed  to  those  produced 
by  enzymes.  Certain  moulds  ( Penicillium )  and  bacteria  ( Proteus 
and  varieties  of  Sarcina)  can  grow  on  pure  gelatin  alone,  and 
produce  liquefaction.  The  “  biolysates,”  chiefly  produced  by  the  action 
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of  Proteus  vulgaris  at  37°  were  studied.  The  liquefied  gelatin  obtained 
by  the  growth  of  the  living  culture  was  shown,  on  steam  distillation 
after  acidification  with  sulphuric  acid,  to  yield  volatile  organic  acids, 
which  vary  with  the  species  of  organism  used  for  the  production  of  the 
biolysate,  and  on  distillation  after  making  alkaline  with  sodium 
hydroxide,  volatile  bases  were  obtained.  Analysis  of  the  acid  distillate 
from  the  proteus  biolysate  revealed  the  presence  of  formic,  acetic, 
propionic,  butyric,  isobutyric,  and  valeric  acids.  The  chief  bases  obtained 
were  ammonia  and  methylamine.  A  larg8  percentage  of  volatile  acids 
is  obtained,  and  the  amount  of  nitrogen  in  the  bases  of  the  distillate 
and  in  the  residue  from  distillation  is  larger  than  the  amount  originally 
in  the  gelatin,  a  fact  that  indicates  that  the  nitrogen  of  the  air  has 
been  assimilated.  The  biolysate  yielded  also  sulphur  in  a  form  which 
directly  produced  lead  sulphide  on  heating  with  a  lead  salt. 

II.  An  account  is  given  of  the  biolysate  produced  by  the  growth  of 
Penicillium  glaucum  at  room  temperature,  the  medium  being  kept 
slightly  acid.  In  this  case,  a  product  is  obtained  which  on  boiling 
with  water  yields  ammonia  and  carbon  dioxide  in  the  proportion  of 
approximately  two  parts  of  the  former  to  one  part  of  the  latter.  It 
is  assumed  that  ammonium  isocyanate  is  formed  which  yields  these 
substances  on  hydrolysis.  It  is  also  assumed  that  the  isocyanate  is 
formed  from  some  complex  polymeride.  These  phenomena  can  be 
produced  only  by  the  living  organism,  and  the  first  stage  of  the 
process  takes  place  in  the  presence  of  a  good  air  supply.  An  inter¬ 
mediate  compound  appears  to  be  formed,  which  undergoes  further 
change  in  the  presence  of  air.  To  get  the  best  yield  of  ammonia  and 
carbon  dioxide,  the  biolysate  should  be  formed  under  good  conditions 
of  aeration,  and  then  kept,  in  the  presence  of  micro-organisms,  in 
well-corked  flasks.  The  medium  for  production  should  be  slightly 
acid,  and  various  organisms  ( Proteus  and  Sarcina )  are  effective  in 
addition  to  Penicillium.  Nitrogen  in  these  cases  is  also,  during  the 
formation  of  the  biolysate,  assimilated  from  the  air.  Similar  results 
were  obtained  with  hydrolysed  gelatin.  The  author  suggests  that 
amino-acids  are  only  secondary  products  of  hydrolysis  of  living 
proteins,  and  are  formed  by  the  hydrolysis  of  other  substances,  such  as 
isocyanates.  S.  B.  S. 

The  Behaviour  of  Moulds  to  Sucrose.  G.  E.  Ritter  ( Biochem . 
Zeitsch ,  1912,42,  1 — 6). — It  is  generally  recognised  that  the  capacity 
of  plants  and  animals  to  utilise  sucrose  depends  on  the  fact  that 
the  organism  contains  an  invertase.  It  has  been  shown,  however,  by 
Butkewitsch,  that  certain  moulds,  for  example,  Rhizopas  nigricans , 
which  contain  no  invertase  can  grow  on  sucrose.  This  can  happen 
when  ammonium  nitrate  is  used  as  a  source  of  nitrogen,  but  not  with 
ammonium  oxalate,  the  explanation  of  this  fact  being  that  the  organism 
rapidly  absorbs  the  ammonia,  and  the  nitric  acid  set  free  hydrolyses  the 
sucrose.  In  this  way  the  invertase  can  be  dispensed  with.  The 
author  has  investigated  this  hypotheses  by  experiments  on  the 
following  moulds  which  are  supposed  to  contain  no  invertin  :  Mucor 
spinosus,  Thamnidium  elegans,  Rhizopas  nigricans ,  Rhizopus  tonkinensis , 
Mucor  Javanicus,  and  Penicillium  purpurogenum.  With  the  exception 
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of  the  last  named,  all  were  found  to  be  capable  of  growing  in  sucrose 
solutions  only  when  ammonium  sulphate  (and  not  ammonium  tartrate  or 
potassium  nitrate)  was  used  as  the  source  of  nitrogen.  The  exception 
in  the  case  of  Penicillium  purpurogenum,  which  could  grow  in  all 
solutions,  was  found  to  be  due  to  the  fact  that,  contrary  to  the  state¬ 
ment  of  other  investigators,  it  contains  invertase.  S.  B.  S. 

Alcohol  Consumption  in  the  Respiration  of  Plants.  W. 
Zaleski  and  A.  Reinhard  ( Biochem  Zeitsch.,  1912,  42,  39 — 43). — 
It  has  been  suggested  that  the  production  of  carbon  dioxide  by 
powdered  pea-seeds  is  due  to  an  alcoholic  fermentation.  The  amount 
of  alcohol  that  can  be  recovered  is,  however,  less  than  that  corresponding 
with  the  carbon  dioxide  produced.  Experiments  by  the  authors  show, 
however,  that  alcohol  exposed  to  animal  charcoal  under  physical 
conditions  similar  to  that  in  which  it  might  exist  in  the  presence  of 
pea-seeds,  is  partly  oxidised,  even  when  kept  in  closed  flasks.  Alcohol 
is  also  oxidised  by  powdered  pea-seeds,  and  more  strongly  still  by 
wheat-seeds  under  similar  conditions.  It  is  conceivable  that  in  the 
original  experiments  on  pea-seeds,  an  intermediate  product  of  alcoholic 
fermentation  is  oxidised.  S.  B.  S. 

Influence  of  the  Concentration  of  Solutions  of  Nutritive 
Substances  on  their  Absorption  by  Plants.  Isidore  Pouget  and 
D.  Chouchak  ( Compt .  rend.,  1912,  154,  1709 — 1711). — If  the  concen¬ 
tration  of  a  solution  of  a  nutritive  substance  is  very  small  (less  than 
OT  mg.  per  litre  for  phosphoric  acid),  absorption  does  not  take  place, 
but,  on  the  contrary,  the  plant  tends  to  excrete  some  of  the  substances 
which  it  has  already  absorbed.  If  the  concentration  increases 
continuously,  the  absorption  increases  at  first  more  rapidly  than  the 
concentration  up  to  a  certain  limit,  when  it  is  exactly  proportional. 
On  further  increasing  the  concentration,  a  point  is  reached  where  the 
absorption  increases  less  rapidly,  and  is  then  controlled  by  the 
consumption  of  the  nutritive  substance  by  the  plant  (compare 
Schloesing,  Abstr,,  1899,  ii,  119).  W.  G. 

Relation  of  the  Plant  to  the  Nutritive  Elements  of  the  Soil. 
Law  of  the  Minimum  and  the  Law  of  Physiological  Ratios. 
Pierre  Maze  {Compt.  rend,  1912,  154,  1711 — 1714). — The  author 
maintains  that,  as  a  result  of  his  experiments,  the  law  of  the  minimum 
does  not  hold  good,  but  that  the  relations  of  a  plant  to  its  nutritive 
substratum  depend  on  conditions  which  obey  a  law  of  “  physiological 
ratios.” 

Working  with  maize  plants,  he  grows  them  in  a  given  water  culture, 
to  which  he  adds  nitrogen  in  the  form  of  a  nitrate  or  ammonium  salts. 
After  the  plants  have  obtained  a  dry  weight  of  about  10  grams,  they 
are  removed  from  the  culture,  the  roots  well  washed,  and  inserted  into 
other  nutritive  solutions.  The  best  increase  is  found  to  result  in 
plants  which  continue  their  growth  with  their  roots  in  pure  distilled 
water.  All  solutions  constituted  of  a  single  nutritive  element 
containing  neither  sulphur  nor  iron  produce  more  or  less  intense 
chlorosis. 

Working  with  Aspergillus  niger  grown  on  Raulin’s  solution,  the 
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author  finds  that  by  increasing  the  quantity  of  ammonium  nitrate  present 
to  sixteen  or  thirty-two  times  its  correct  amount,  a  marked  diminution 
is  shown  in  the  weight  of  mycelium  produced.  W.  G. 

New  Theory  of  Nitrogen  Fixation  by  Plants.  Emile  Henry 
(Bied.  Zentr.,  1912,  41,  391 — 393;  from  Ann.  Sci.  Agron.,  1909,  i, 
102). — A.  criticism  of  Jamieson’s  theory  of  nitrogen  fixation  by  special 
organs  (protein  generators)  present  in  all  kinds  of  plants.  Jamieson’s 
results  indicating  fixation  of  nitrogen  are  attributed  to  assimilation  of 
atmospheric  ammonia.  N.  H.  J.  M. 

Nitrogen  Assimilation  and  Protein  Formation  in  Plants. 
Oscar  Loew  ( Biochem .  Zeitsch.,  1912,  41,  224 — 240). — The  author 
reviews  the  literature  of  this  subject,  and  draws  the  following  con¬ 
clusions.  The  reduction  of  neither  nitrates  nor  sulphates  in  plants  is 
a  photochemical  reaction.  The  alkaline  reaction  to  phenolphthalein  of 
aquatic  plants  is  due  to  the  conversion  of  the  calcium  hydrogen 
carbonate  into  the  normal  carbonate,  and  not  to  the  formation  of 
alkali  carbonates,  as  Baudisch  supposes.  The  protein  synthesis  is  due 
neither  to  the  partial  oxidation  of  ammonia  (nitrosyl  formation)  nor 
to  the  action  of  light,  as  can  be  demonstrated  by  experiments  on  the 
moulds.  The  increased  protein  formation  can  be  ascribed  partly  to 
increased  energy  of  the  living  protoplasm  and  partly  to  increased 
carbohydrate  formation.  Asparagine  acts  as  a  store  for  ammonia, 
and  for  intermediary  products  of  protein  formation.  Many  facts 
indicate  that  protein  formation  is  a  condensation  process. 

S.  B.  S. 

Presence  of  Formaldehyde  in  Plants.  Theodor  Curtius  and 
Hartwig  Franzen  ( Ber .,  1912,  45,  1715 — 1718). — The  reactions 
supposed  to  identify  formaldehyde  in  plants  are  given  also  by  other 
aldehydes.  Accordingly,  until  now,  formaldehyde  has  not  been 
identified  in  plants  with  certainty.  Formic  acid,  formed  from  form¬ 
aldehyde  by  oxidation  with  silver  oxide,  can  be  positively  identified  by 
the  formation  of  an  insoluble  silver  salt  which  turns  black,  by  the 
formation  of  a  precipitate  of  mercuric  chloride  on  warming,  and  by 
the  formation  of  carbon  monoxide  when  it  is  decomposed  with  con¬ 
centrated  sulphuric  acid.  The  distillate  from  1500  kilos,  of  hornbeam 
leaves  was  tested  in  this  manner  after  oxidation  with  silver  oxide. 
Formaldehyde  was  proved  conclusively  to  be  present,  but  the  amount 
was  only  0’0008613  grams  per  kilo,  of  leaves.  E.  F.  A. 

Chemical  Constituents  of  Green  Plants.  I.  Leaf  Alde¬ 
hydes.  Theodor  Curtius  and  Hartwig  Franzen  ( Annalen ,  1912, 
390,  89 — 121). — It  has  long  been  known  that  the  distillate,  obtained 
by  the  distillation  with  steam  of  the  juices  expressed  from  leaves  after 
neutralisation  with  sodium  carbonate,  contains  a  substance  or  substances 
exhibiting  the  reactions  of  an  aldehyde.  Curtius  and  Reinke  {Ber. 
Deut.  hot.  Ges.,  1897,  15,  201)  showed  that  ra-nitrobenzhydrazide  is  a 
good  reagent  for  the  isolation  of  the  aldehydic  substance,  and  that  the 
condensation  product  obtained  in  the  case  of  many  plants  has  m.  p. 
154°  and  the  composition  Cl5Hir04N3. 
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The  authors  have  now  worked  up  about  600  kilog.  of  the  leaves  of 
the  hornbeam  and  have  obtained  therefrom  209 '4  grams  of  the  crude 
condensation  product  with  ?n-nitrobenzhydrazide.  After  purification 
by  benzene,  the  substance  has  the  composition  C13H1503N3,  and  m.  p. 
167 — 168°,  and  is  proved,  as  shown  below,  to  be  the  m-nitrobenz- 
hydrazone  of  Aa-hexenaldehyde.  The  benzhydrazone, 

c5h9-ch:n-nhbz, 

m.  p.  112 — 113°,  forms  colourless  leaflets.  A“- Hexenaldehyde , 
CH2Me*CH2*OH:CH*CHO, 

b.  p.  47 — 48°/17  mm.,  obtained  by  the  hydrolysis  of  the  hydrazone  by 
dilute  sulphuric  acid,  is  a  colourless  oil  with  a  peculiar,  characteristic 
odour.  It  has  D77'9  0-8470,  and  n'J9  1-44235,  n77'9  1-44602,  n77’9  1-45559, 
and  ft779  1-46377.  The  p -nitrophenylhydrazone,  C12H1502N3,  reddish- 
brown  leaflets,  has  m.  p.  137°.  The  constitution  of  the  aldehyde  is 
proved  by  the  fact  that  by  oxidation  by  silver  oxide  by  D61epine’s 
method  it  yields  Aa-hexenoie  acid,  identical  with  that  obtained  by 
Fittig  and  Baker  from  hydrosorbic  acid  (Abstr.,  1905,  i,  206). 

The  leaves  of  the  vine  ( Vitis  vinifera),  edible  chestnut  ( Castanea 
vesca ),  common  short-stalked  oak  ( Quercus  sessilijlora ),  elder  ( Sambucus 
racemosa),  lupin  ( Lupinus  polyphyllus),  black  alder  ( Alnus  glutinosa ), 
hazel-nut  ( Corylus  civellana),  horse-chestnut  ( JEsculus  hippocastanum) , 
birch  ( Betula  alba),  beech  ( Fagus  silvatica ),  white  clover  ( Trifolium 
repens),  raspberry  ( Rubus  Idaeus),  willow,  walnut  ( Juglans  regia), 
Norway  maple  (Acer  platanoides),  poplar,  acacia  ( Robinia  pseudacacia), 
and  ash  (Fraxinus  excelsior),  have  been  examined  and  contain 
A*-hexenaldehyde,  which  has  been  isolated  as  the  m-nitrobenz- 
hydrazone.  The  leaves  of  many  other  trees  and  shrubs  have  been 
examined  for  the  presence  of  the  aldehyde,  and  always  with  positive 
results. 

The  formation  of  the  aldehyde  is  intimately  connected  with  the 
assimilation  of  carbon  dioxide  by  the  leaves,  because  the  distillates 
obtained  from  leaves  of  plants  which  have  been  kept  in  darkness  for 
some  days  do  not  exhibit  the  reactions  of  an  aldehyde,  but  after  the 
plants  have  been  again  exposed  to  light  the  distillates  contain  the 
aldehyde. 

The  authors  point  out  the  simple  changes  whereby  A°-hexenaldehyde 
could  yield  the  unsaturated  alcohol,  or  hexyl  alcohol,  or  hexoic 
aldehyde,  or  hexoic  acid,  all  of  which  are  substances  which  have  been 
detected  in  various  plants.  A  theory  is  put  forward  whereby  the 
production  of  Aa-hexenaldehyde  from  an  aldohexose  such  as  dextrose  is 
plausibly  explained.  C.  S. 

Presence  of  Free  Hydrocyanic  Acid  in  Plants.  II.  Ciro 
Ravenna  and  V.  Babini  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  i, 
540 — 544.  Comare  Ravenna  and  Tonegutti,  Abstr.,  1910,  ii,  884). — 
In  order  to  avoid  slight  enzymic  decomposition  of  the  cyanogenetic 
glucoside,  the  authors  suggest  the  following  procedure  for  detecting 
free  hydrocyanic  acid  in  plants. 

Not  less  than  25 — 30  grams  of  the  leaves  (of  the  cherry-laurel,  etc.) 
are  immersed  one  at  a  time  for  a  minute  in  boiling  very  dilute 
potassium  hydroxide  solution,  no  interruption  of  the  boiling  occurring. 
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The  cold  alkaline  liquid  is  neutralised  with  tartaric  acid  and  distilled 
in  a  current  of  steam,  the  distillate  being  tested  for  the  acid.  This 
method  does  not  work  perfectly  with  old  leaves,  as  these  do  not 
instantly  assume  the  temperature  of  the  boiling  alkali. 

Examination  in  this  way  of  the  cherry-laurel,  peach,  sorghum,  flax, 
and  medlar  shows,  when  the  distillates  are  tested  by  the  Prussian-blue 
reaction,  absence  of  free  hydrocyanic  acid  in  these  plants.  In  some 
cases,  however,  sodium  picrate  paper  indicates  traces  of  hydrocyanic 
acid,  and  it  is  yet  undecided  whether  such  indications  are  due  to  the 
presence  of  the  free  acid  in  the  plants  or  to  a  defect  in  the  method  of 
investigation.  T.  H.  P. 


Ammonia  as  a  Decomposition  Product  of  the  Nitrogenous 
Compounds  in  Higher  Plants.  II.  Wi.  Butkewitsch  ( Biochem . 
Zeitsch.,  1912,  41,  431 — 444.  Compare  Abstr.,  1909,  ii,  424). — In 
seedlings  (lupins)  which  have  been  developed  for  a  long  time  at  the 
expense  of  their  carbohydrate  reserve  there  is  formation  of  ammonia, 
the  nitrogen  of  which  is  about  one-fifth  of  the  total  in  the  dying 
plants.  The  material  for  this  ammonia  formation  is,  at  any  rate 
partly,  the  amide  group  of  asparagine.  The  formation  of  the  ammonia 
is  a  result  of  the  exhaustion  of  the  carbohydrate,  and  artificial  nutri¬ 
tion  of  the  seedlings  with  dextrose  diminishes  the  amount  formed. 
The  ammonia,  furthermore,  is  formed  only  in  the  presence  of  air,  no 
appreciable  amount  above  the  normal  being  found  even  after  prolonged 
growth  in  an  oxygen-free  atmosphere  at  24 — 26°.  The  author  is  of  the 
opinion  that  ammonia  formation  is  not  due  to  the  presence  of  a 
deamidising  ferment,  although  he  admits  the  possibility  that  under 
aerobic  conditions  a  deamidising  ferment,  if  present,  might  be  inhibited 
in  its  action.  The  seeds  used  for  experiment  were  sterilised  by  con¬ 
centrated  sulphuric  acid  and  bromine  water,  and  the  methods  by  means 
of  which  this  sterilisation  is  carried  out,  and  the  seeds  transferred 
to  the  flasks  in  which  the  plants  are  grown,  are  described  in  detail,  and 
the  apparatus  employed  is  figured.  S.  B.  S. 

Betaines  of  Plants.  III.  Ernst  Schulze  and  Georg  Trier 
{Zeitsch.  physiol.  Chem.,  1912,  79,  235 — 242.  Compare  this  vol.,  ii, 
287). — Betonicine  is  accompanied  by  other  isomeric  bases  corresponding 
in  composition  with  the  dimethylbetaine  of  hydroxyproline.  These 
betaines  are  present  in  Betonica  officinalis  and  in  Stachys  silvatica  \ 
they  are  readily  separated  from  the  ordinary  betaines,  since  as  free 
bases  they  are  sparingly  soluble  in  absolute  alcohol.  The  separation 
of  the  individual  betonicine  bases  has  not  been  effected  ;  betonicine 
itself  forms  a  hydrochloride,  which  is  the  most  sparingly  soluble  in 
alcohol. 

Young  tare  plants  ( Vida  sativa )  contain  bases  which  in  many 
respects  correspond  with  betonicine,  but  there  are  also  points  of 
difference  which  at  present  prevent  their  classification  as  betonicines ; 
they  react  as  amino-acids  containing  methyl  groups  attached  to 
nitrogen.  E.  F.  A. 
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Presence  of  Betaine  in  Green  Tobacco  Leaves.  N.  T.  Deleano 
and  Georg  Trier  ( Zeitsch .  physiol.  Chem.,  1912,  79,  243 — 246). — 
Ordinary  glycinebetaine  has  been  isolated  from  green  tobacco  leaves. 
Betaine  has  previously  been  found  in  other  Solanaceae.  E.  F.  A. 

Influence  of  Various  Oxidising  Agents  on  the  Work  of 
Proteolytic  Enzymes  in  Dead  Plants.  Wladimir  I.  Palladin, 
W.  G.  Alexandroff,  Nicolaus  N.  Iwanoff,  and  A.  N.  Levitsky 
(Bull.  Acad.  Sci.  St.  Petersbourg,  1912,  677 — 695). — The  principal 
results  of  a  series  of  experiments  with  hefanol,  wheat  germs,  pea  meal, 
etc.,  are  as  follows  : 

Proteolytic  enzymes  act  anaerobically,  and  are  retarded  or  completely 
inhibited  in  their  action  by  various  oxidation  reactions.  In  the  living 
cell  the  functions  of  the  proteolytic  enzymes  are  protected  from  the 
injurious  influence  of  the  oxidation  processes  occurring  simultaneously. 
After  the  death  of  the  plant,  the  oxidising  reactions  begin  to  poison 
the  proteolytic  enzymes,  owing  to  the  removal  of  the  regulating 
influence  of  the  living  protoplasm.  Atmospheric  oxygen  has  no 
immediate  action  on  the  autolysis  of  protein  :  thus,  with  zymin,  the 
degradation  of  protein  is  the  same  in  the  air  as  in  absence  of  oxygen. 
If  plants  contain  a  substance  (or  if  such  is  added,  for  instance,  as 
taka-diastase)  capable  of  transmitting  the  oxygen  absorbed  by  them 
(peroxydase  or  respiratory  chromogens),  autolysis  in  the  air  always 
results  in  less  degradation  of  protein  than  when  oxygen  is  absent 
(compare  Palladin  and  Kraule,  this  vol.,  ii,  291). 

In  small  proportions,  hydrogen  peroxide  has  no  influence  on  the 
autolysis  of  protein,  as  it  is  immediately  destroyed  by  catalysis.  But 
by  larger  amounts  of  the  peroxide,  the  resolution  of  protein  is  retarded 
or  entirely  inhibited.  The  autolytic  products  must  not  be  boiled  in 
presence  of  hydrogen  peroxide,  as  under  these  conditions  they  undergo 
rapid  decomposition  with  formation  of  considerable  quantities  of 
ammonia. 

Dihydroxybenzenes  retard  the  autolysis,  and  in  presence  of  peroxy¬ 
dase  the  retarding  action  dedends  on  the  oxidisability  of  the  dihydroxy- 
benzene  by  the  peroxydase  ;  thus,  with  resorcinol,  the  retardation 
is  14%,  with  quinol  35%,  and  with  catechol  63%.  But  in  absence  of 
peroxydase,  such  wide  differences  are  not  observed,  resorcinol  and 
catechol  then  causing  retardations  of  46%  and  59%  respectively. 

The  autolysis  of  protein  is  delayed  by  methylene-blue,  isatin,  and 
sodium  selenite.  Potassium  nitrate,  which  produces  considerable 
stimulation  of  the  autolysis  of  protein  in  zymin  (Gromoff  and 
Grigorieff,  Abstr.,  1904,  i,  960),  has  no  effect  in  the  case  of  wheat 
germs. 

Taka-diastase  contains  a  very  energetic  proteolytic  enzyme,  the 
action  of  which  is  greatly  enhanced  by  citric  acid.  T.  H.  P. 

Formation  of  Chlorophyll  in  Plants.  II.  N.  A.  Monteverde 
and  V.  N.  Lubimenko  (Bull.  A.cad.  Sci.  St.  Petersbourg,  1912, 
609 — 630). — Further  experiments  (compare  Abstr.,  1911,  ii,  424) 
show  that  the  formation  of  chlorophyll  in  green  plants  comprises  two 
stages.  The  first  of  these  includes  the  reactions  by  which  a  colour- 
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less  substance,  leucophyll,  is  converted  into  the  coloured  ehloro- 
phyllogen  without  the  direct  action  of  light,  whilst  the  second  consists 
of  those  chemical  or  photochemical  transformations  by  which  chloro- 
phyllogen  is  converted  into  chlorophyll  itself.  With  conifers  and 
other  plants  which  become  green  in  the  dark,  the  chlorophyllogen  is 
acted  on  by  unknown  chemical  reagents,  but  with  most  green  plants 
the  energy  required  for  the  change  of  chlorophyllogen  into  chlorophyll 
is  supplied  by  light.  Under  the  influence  of  light  rays,  chlorophyllogen 
is  transformed  rapidly  into  an  intermediate  pigment,  this  change 
occurring  both  in  living  plants  and  in  those  killed  by  drying  ;  this 
pigment  is  moderately  resistant  to  the  action  of  light,  and  its  con¬ 
version  into  chlorophyll  is  hence  slow,  and,  further,  only  takes  place  in 
living  plants.  Accumulation  of  chlorophyllogen  or  of  the  intermediate 
pigment  in  appreciable  amount  occurs  only  in  etiolated  plants.  Both 
pigments  are  chemically  very  labile,  and  their  absorption  spectra  can  be 
observed  only  in  living  etiolated  leaves  or  in  those  which  have  been 
carefully  dried  at  the  ordinary  temperature.  When  treated  with 
various  solvents,  chlorophyllogen  gives  solutions  showing  the  spectrum 
of  protochlorophyll,  whilst  the  intermediate  pigment  yields  solutions 
characterised  by  the  chlorophyll  spectrum.  When  left  too  long  in  the 
dark,  etiolated  plants  lose  their  power  of  transforming  the  intermediate 
pigment  into  chlorophyll  under  the  influence  of  light. 

The  part  played  by  light  is  a  complicated  one.  The  maximal 
accumulation  of  chlorophyll  corresponds  with  an  optimal  light  intensity, 
the  absolute  value  of  which  varies  with  different  species  of  plants. 
With  excessive  intensity  of  light,  both  etiolated  and  non-etiolated 
plants  turn  green  more  slowly,  and  the  latter  exhibit  a  kind  of 
adaption  to  strong  light  which  shows  itself  in  accelerated  accumulation 
of  chlorophyll  during  the  development  of  the  young  plants.  The 
chlorophyll  accumulated  by  leaves  developed  in  daylight  possesses 
considerable  resistance  to  strong  light,  and  it  seems  improbable  that 
the  retarding  influence  of  such  light  is  due  to  the  destruction  of 
chlorophyll  already  formed,  although  direct  sunlight  does  cause 
appreciable  decomposition  of  the  intermediate  pigment  before  its 
conversion  into  chlorophyll  ;  on  the  other  hand,  the  fact  that  even 
brief  exposure  of  etiolated  plants  to  sunlight  greatly  retards  their 
subsequent  greening  under  the  influence  of  diffused  light  can  be 
explained  only  by  the  destruction  of  the  colourless  substance  which 
gives  rise  to  the  chlorophyll. 

A  well  defined  quantitative  relation  exists  between  chlorophyll  and 
the  yellow  pigments  accompanying  it  in  the  chloroleueites,  and,  as  a 
general  rule,  the  accumulation  is  similarly  influenced  by  the  same 
physical  and  chemical  factors  iu  the  two  cases.  But  these  pigments 
are  not  combined  chemically  with  the  chlorophyll,  so  that  the 
destruction  of  the  latter  in  autumn  leaves  does  not  affect  the  yellow 
pigments.  T,  H.  P. 

The  Latex  of  the  Fig  Tree,  a  Vegetable  Pancreatic  Juice 
•with  Proteolytic  Diastase  Predominating.  C.  Gekber  ( Compt . 
rend.,  1912,  155,  56 — 59). — A  comparison  of  the  latex  of  the  tig  tree 
{Ficus  carica)  with  that  of  the  mulberry  tree  as  regards  the  enzymes 
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they  contain.  The  former  contains  a  lipodiastase  but  slightly  active 
in  neutral  medium,  being  about  one-twelfth  the  strength  of  that  of  the 
latter.  It  is  much  more  active  in  an  acid  medium,  and  is  not  resistant 
to  heat. 

The  fig  tree  latex  possesses  marked  amylolytic  properties,  but  again 
is  much  weaker  than  that  of  the  mulberry  troe.  Its  action  is  not 
weakened  by  dialysis,  and  is  favoured  by  an  acid  medium  and  by  weak 
solutions  of  calcium  chloride.  It  is  inhibited  by  small  doses  of  cadmium 
or  mercuric  chlorides. 

The  proteolytic  action  of  the  fig  tree  latex  is  one  hundred  times 
stronger  than  that  of  the  mulberry  tree.  The  rennet  of  the  former 
is  more  resistant  to  heat  than  its  accompanying  amylase  or  lipase. 
It  is  distinguished  from  that  of  the  mulberry  tree  in  that  it  more 
readily  coagulates  boiled  milk,  whilst  the  latter  more  readily 
coagulates  fresh  milk.  It  loses  the  greater  part  of  its  activity  by 
dialysis,  and  its  action  is  inhibited  by  small  quantities  of  mercuric 
chloride. 

The  curve  of  the  diastatic  activity  of  the  fig  tree  latex  is  sinusoidal, 
exhibiting  two  maxima,  the  first  at  the  time  of  flowering,  and  the 
second  when  the  figs  begin  to  develop.  The  two  minima  occur  at  the 
time  of  flower  maturity  and  when  the  tree  is  bare  of  leaves  and  fruit. 

W.  G. 

Composition  of  the  Seeds  of  Funtumia  elastica,  the 
Rubber  Tree  of  the  Ivory  Coast.  Alexandbe  Hubert  (Bull.  Soc. 
chim.,  1912,  [iv],  11,  612 — 614). — The  seeds  of  Runtumia  elastica 
contain  about  20%  of  fatty  matter,  which  is  mainly  composed  of  the 
glycerides  of  oleic,  myristic,  margaric,  and  perhaps  a  little  lauric 
acids.  The  oil  obtained  by  ether  extractions  resembles  dryng  oil  in 
its  behaviour,  and  could  probably  be  employed  for  the  same  purpose. 
The  residue  after  extraction  of  the  oil  could  be  used  as  a  feeding-stuff 
for  cattle  on  account  of  the  percentage  (3'4%)  of  nitrogen  present  as 
proteid  matter.  W.  G. 

The  Fruit  of  Solomon’s  Seal  (Polygonatum  Biflorum). 
Ernest  A.  Rayner  ( Chem .  News,  1912,  105,  289 — 290). — The  results 
of  an  analysis  of  this  fruit  are  recorded,  the  fruit  being  obtained  from 
N.  Carolina,  U.S.A.,  in  the  summer  of  1910.  The  figures  obtained 
were:  ash,  2*27%;  sugars,  12  48%;  nitrogen,  1*88%;  oil,  2-00%; 
cellular  tissue,  water,  etc.,  8T37%.  Although  the  berries  when 
crushed  yielded  an  odour  resembling  that  of  tobacco,  neither  nicotine 
or  coniine  could  be  detected.  W.  P.  S. 

Changes  in  the  Osmotic  Pressure  of  the  Sap  of  the 
Developing  Leaves  of  Syringa  vulgaris.  Henry  H.  Dixon  and 
W.  R.  G.  Atkins  ( Sci .  Proc.  Roy.  Dull.  Soc.,  1912,  13,  219—222).— 
A  series  of  freezing-point  determinations  of  the  sap  of  Syringa  vulgaris 
has  been  made  with  the  object  of  tracing  the  changes  in  the  osmotic 
pressure  during  the  unfolding  of  the  buds  and  the  maturing  of  the 
leaves.  The  recorded  data  show  that  these  processes  are  accompanied 
by  appreciable  variations  in  the  osmotic  pressure  of  the  sap.  During 
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the  period  of  opening  of  the  buds,  the  sap  of  the  older  leaves  and  that 
of  the  leaves  still  cohering  in  the  bud  were  separately  examined.  It 
was  found  that  the  osmotic  pressure  of  the  former  was  9-97  atmo¬ 
spheres,  whilst  that  of  the  latter  was  11 ‘60  atmospheres.  A  similar, 
although  smaller,  difference  was  found  at  a  later  stage  in  the 
development  of  the  leaves.  H.  M.  D. 

Distribution  of  the  Mineral  Bases  in  Barley  During  Growth. 
Gustave  ANDRi  ( Compt .  rend.,  1912,  154,  1817 — 1819). — Having 
previously  examined  the  variations  in  the  amounts  of  the  acid-forming 
elements  (nitrogen,  sulphur,  etc.)  in  barley  during  growth  (compare 
this  vol.,  ii,  675),  the  author  has  now  carried  out  a  similar  investigation 
with  respect  to  the  bases  lime,  magnesia,  potassium  oxide,  and  sodium 
oxide,  determining  the  quantities  of  these  substances  present  in  the 
ear,  stalk,  leaves,  and  roots.  The  chief  point  brought  out  is  that  the 
plant  as  a  whole  contains  the  maximum  amount  of  potassium  oxide  at 
the  commencement  of  flowering  ;  after  this  date  the  amount  diminishes. 
W  hen  the  barley  has  attained  maturity,  the  ear  contains  the  maximum 
amount  of  potassium  oxide,  but  the  plant  as  a  whole  has  lost  17 ’6%  of 
the  oxide.  The  amount  of  sodium  oxide  present  decreases  continually 
during  the  growth  of  the  barley,  the  first  analyses  being  made  just  as 
the  ear  makes  its  appearance.  There  is  no  loss  of  lime  or  magnesia 
during  growth.  T.  S.  P. 

Action  of  Calcium  Carbonate  in  Manuring  Oats  with  Mono- 
and  Di-calcium  Phosphate.  W.  Simmermachek  ( Landw .  Ver  sucks. - 
Btat.,  1912,  77,  441 — 471). — Application  of  calcium  carbonate  in 
conjunction  with  monobasic  calcium  phosphate  reduced  the  amount  of 
phosphoric  acid  taken  up,  but  not  the  yield.  When  dibasic  calcium 
phosphate  was  employed,  both  the  amount  of  produce  and  the  amount 
of  phosphoric  acid  in  the  produce  were  considerably  diminished.  The 
experiments  were  made  in  zinc  pots  (covered  with  paraffin)  holding  6'2 
kilos,  of  sand.  N.  H.  J.  M. 

Non-protein  Nitrogenous  Constituents  of  the  Sugar 
Beet.  II.  Kazimir  Smolenski  ( Zeitsch .  Ver.  deut.  Zuckerind.,  1912, 
791 — 807). — From  the  pressed  beet-juice  of  a  Russian  sugar-factory 
(season  1909-1910)  there  has  been  obtained  allantoin  amounting  to 
0‘005%,  asparagine  0'01%,  and  betaine  0,2%.  In  addition,  glutamine, 
vernine,  tyrosine,  choline,  trigonelline,  stachydrine,  and  lysine  are 
present.  After  treatment  with  lead  acetate  and  mercuric  nitrate, 
betaine  is  the  only  organic  base  remaining  in  the  sap.  The  vernine  is 
identical  with  that  obtained  from  other  sources  ;  it  is  probably  present 
as  a  nucleo-protein  in  the  beet,  which  is  partly  hydrolysed  during 
diffusion.  Allantoin  is  present  as  such  or  as  a  very  easily  decomposed 
compound.  Russian  beets  contain  almost  exclusively  asparagine, 
which  replaces  the  glutamine  present  in  beets  from  West  Europe. 

E.  F.  A. 

Contamination  of  Water  by  the  Combustion  of  Turf.  Ach. 
Gregoire  and  J.  Hendrick  {Bull.  Soc.  chim.  Belg.,  1912,  26, 
276 — 280). — Following  the  extensive  turf  fires  of  1911,  the  brooks 
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crossing  the  burnt  area  became  contaminated,  and  destroyed  the  fish  in 
the  rivers. 

Examination  of  the  waters  made  some  time  subsequently  showed 
the  presence  of  organic  acids  and  reducing  products  resulting  from  the 
distillation  of  the  turf.  These  either  act  directly  as  toxic  agents  or 
lower  the  amount  of  dissolved  oxygen  in  the  water  below  that  necessary 
to  maintain  the  fish  alive.  E.  F.  A. 
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An  Automatic  Universal  Burette.  Franz  Michel  ( Chem . 
Zeit.,  1912,  36,  595). — The  burette  is  provided  with  a  three-way  tap, 
through  one  opening  of  which  the  solution  may  be  forced  up  from  the 
containing  vessel  by  pressure  on  a  rubber  ball.  C.  H.  D. 

Improvements  in  Ludwig  and  Sipocz's  Method  for  the 
Estimation  of  Water  in  Silicates.  Max  Dittrich  and  W.  Eitel 
(Zeitsch.  anorg.  Chem.,  1912,  75,  373 — 381). — In  the  usual  method  of 
estimating  water  in  rocks  by  heating  with  a  mixture  of  potassium  and 
sodium  carbonates,  a  platinum  crucible  is  used,  enclosed  in  a  porcelain 
tube,  or  else  the  whole  apparatus  is  of  platinum.  A  silica  tube  may 
be  used  with  great  advantage.  The  tube  is  conveniently  45  cm.  long 
and  22  mm.  in  diameter.  One  end  is  drawn  out,  and  a  ground  joint 
made  with  the  absorption  apparatus,  whilst  at  the  other  end  a  silica 
tube  is  widened  and  ground  in.  The  ground  joints  are  made  tight  by 
means  of  graphite.  The  mixture  is  contained  in  a  platinum-iridium 
boat  wrapped  round  with  foil.  With  this  arrangement,  sodium 
carbonate,  previously  dried  at  270 — 300°,  may  be  used  in  place  of  the 
hygroscopic  mixture  of  sodium  and  potassium  carbonates.  The  air 
must  be  thoroughly  dried,  best  by  using  a  gasometer  filled  with 
sulphuric  acid,  and  drying  tubes  are  also  used.  0’4  to  1  Gram  of  the 
powdered  rock  is  mixed  with  5'5 — 6  grams  of  sodium  carbonate,  and 
heated  gradually  to  1000 — 1050°,  preferably  in  an  electric  furnace. 
At  this  temperature  the  expulsion  of  water  is  complete. 

In  order  to  prevent  devitrification  of  the  silica,  the  tube  should  be 
wiped  with  a  cloth  moistened  with  alcohol  just  before  being  used, 
and  not  again  touched  with  the  fingers.  C.  H.  D. 

A  Metallographic  Hygroscope.  Carl  Benedicks  and  Ragnar 
Arpi  (J.  Inst.  Metals ,  1912,  7,  246 — 248). — Alloys  of  antimony  and 
zinc  containing  about  20%  of  zinc  are  etched  with  hydrochloric  acid 
vapour  and  exposed  to  moist  air.  The  thin  film  of  chloride  yields 
interference  colours,  and  acts  as  a  sensitive  hygroscope.  The  thickness 
of  the  film  increases  with  falling  temperature,  the  rate  of  increase 
becoming  higher  as  the  dew  point  is  approached.  Alloys  containing 
more  than  30%  of  zinc  do  not  show  the  effect.  C.  H.  D. 
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Estimation  of  Iodine  in  Iodides,  and  in  Particular  in  the 
Ash  of  Seaweed.  Victor  Auger  {Bull.  Soc.  chim .,  1912,  [iv],  11, 
615 — 617). — The  process  employed  is  a  modification  of  that  of  Bernier 
and  Peron  (Abstr.,  1911,  ii,  435).  To  the  solution  containing  about 
0*05  gram  of  iodine  is  added  5  c.c.  of  sodium  hydroxide  solution 
(36°  B),  and  the  whole  is  heated  on  a  water- bath  and  a  concentrated 
solution  of  potassium  permanganate  is  run  in  slowly  until  in  excess.  The 
liquid  is  then  diluted  to  250  c.c.,  freely  acidified  with  acetic  acid,  and  the 
excess  of  permanganate  destroyed  by  the  addition  of  hydrogen 
peroxide.  One  gram  of  potassium  iodide  and  5  c.c.  of  hydrochloric  acid 
are  added,  and  the  liquid  is  titrated  with  sodium  thiosulphate.  The 
process  can  be  used  in  the  presence  of  chlorides,  bromides,  cyanides, 
thiocyanates,  sulphides,  nitrites,  or  ammonium  salts.  W.  G. 

Colorimetric  Estimation  of  Very  Small  Quantities  of 
Fluorine.  Armand  Gautier  and  Paul  Clausmann  ( Oompt .  rend., 
1912,  154,  1670 — 1677). — According  to  the  method  previously 
described  (this  vol.,  ii,  681)  the  fluorine  present  in  the  substance  to  be 
analysed  has  all  been  carried  down  as  fluoride  in  the  presence  of 
barium  sulphate ;  generally  there  are  also  present  some  silicate, 
carbonate,  and  chloride.  The  fluorine  is  then  completely  separated 
and  estimated  as  follows  :  The  barium  sulphate  precipitate  is  washed 
with  a  minimal  amount  of  aqueous  alcohol,  dried  and  weighed,  and 
then  heated  with  concentrated  sulphuric  acid  in  a  special  gold  crucible, 
which  is  fully  described,  in  such  a  way  that  the  gases  evolved  are 
absorbed  by  moistened,  pure  potassium  hydroxide.  The  fluorine 
present  is  thus  collected  as  potassium  fluoride  and  silicofluoride,  but  it 
may  still  be  contaminated  with  chloride.  The  potassium  hydroxide 
is  then  dissolved  in  water,  the  solution  boiled  for  an  instant,  almost 
neutralised  with  hydrochloric  acid,  and  ammonium  chloride  is  added 
until  the  warm  solution  is  neutral  to  phenolphthalein.  Excess  of 
ammonium  carbonate  is  then  added,  and  the  solution  evaporated  to 
dryness.  The  residue  is  dissolved  in  water,  filtered  from  the  silica, 
sodium  sulphate  added,  and  the  boiling  solution  precipitated  with  a 
slight  excess  of  barium  nitrate.  The  whole  is  evaporated  to  dryness, 
water  added,  and  an  equal  volume  of  95%  alcohol ;  the  precipitate  is 
collected  on  a  centifuge,  and  washed  with  65%  alcohol  to  remove  traces 
of  chloride  or  nitrate. 

This  precipitate  is  then  treated  with  concentrated  sulphuric  acid  in 
a  platinum  crucible  similar  to  the  gold  one  above  mentioned,  and  the 
vapour  absorbed  by  coarsely  powdered  lead  glass,  whereby  lead  fluoride 
is  formed.  The  lead  glass  is  then  dried,  and  washed  with  boiling 
85%  alcohol  to  remove  any  lead  chloride  or  nitrate  which  may  be 
present.  The  lead  fluoride  is  dissolved  out  of  the  lead  glass  by  treat¬ 
ment  with  a  saturated  solution  of  potassium  chloride  diluted  with 
four  volumes  of  water,  a  small  quantity  of  a  1%  solution  of  gelatin 
added,  and  the  lead  precipitated  as  the  colloidal  sulphide  by  means  of 
hydrogen  sulphide.  The  amount  of  lead  present  in  this  solution  is 
estimated  colorimetrically  by  comparison  with  a  standard,  and  hence 
the  amount  of  fluorine  combined  with  the  load  determined. 

T.  S.  P. 
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Control  of  the  New  Method  for  the  Estimation  of,  and 
Tests  for  the  Merest  Traces  of,  Fluorine.  Armakd  Gautier  and 
Paul  Clausmann  (Compt.  rend,.,  1912,  154,  1753 — 1758). — The  control 
experiments  in  the  authors’  method  for  the  estimation  of  fluorine 
(this  vol.,  ii,  681,  and  preceding  abstract)  were  carried  out  by  adding 
known  weights  of  potassium  fluoride  to  distilled  water,  various  natural 
waters,  the  brain  of  a  dog,  calf’s  blood  and  sheep’s  bones,  and  then 
carrying  out  the  analytical  process.  In  all  cases,  a  blank  was  made 
to  determine  the  amount  of  fluorine  present  before  the  addition  of  the 
potassium  fluoride.  It  is  shown  that  as  little  as  0T  mg.  of  fluorine 
present  in  1  litre  of  a  potable  or  mineral  water  or  in  100  grams  of 
animal  or  vegetable  tissue  can  be  accurately  determined.  The  method 
has  been  devised  only  for  those  cases  where  very  small  quantities  of 
fluorine  are  present,  but  it  may  be  used  in  the  estimation  of  mineral 
fluorides  which  can  be  obtained  only  in  very  small  quantity. 

Before  the  final  conversion  of  the  fluoride  into  lead  fluoride  is 
proceeded  with  (this  vol.,  ii,  681),  it  is  necessary  to  test  for  the 
presence  of  fluorine.  This  is  done  by  treating  a  portion  of  barium 
sulphate-fluoride  precipitate  with  concentrated  sulphuric  acid  and 
noting  whether  it  etches  glass  or  not.  A  special  apparatus  has  been 
devised  for  carrying  out  the  test,  by  the  use  of  which  it  is  possible  to 
detect  the  presence  of  0’002 — 0  001  mg.  of  fluorine.  T.  S,  P. 

Fluorine  Analyses.  Paul  Drawe  ( Zeitsch .  angew.  Chern.,  1912, 
25,  1371 — 1372). — The  usual  process,  heating  with  silica  and  sulphuric 
acid  and  passing  the  silicon  fluoride  into  water,  etc.,  is  only  accurate 
when  care  is  taken  to  exclude  all  traces  of  moisture  from  the  generating 
apparatus. 

The  following  process  is  recommended  :  0'3 — 0’4  of  the  fluoride  and 
0*5 — 0‘6  of  felspar  (this  is  preferable  to  quartz  powder)  are  well  mixed  ; 
5  grams  of  anhydrous  copper  sulphate  are  added,  and  the  whole  heated 
in  a  current  of  dry  purified  air  with  50  c.c.  of  sulphuric  acid 
in  a  Sarnstrom  flask.  The  temperature  for  the  first  two  hours  is  kept 
at  200°,  and  the  current  is  then  kept  up  for  another  three  hours.  Before 
reaching  the  absorption  vessel,  the  gas  passes  through  an  empty  tube, 
and  then  through  another  one  containing  calcium  chloride. 

L.  de  K. 

Volumetric  Estimation  of  Combined  Sulphuric  Acid. 
George  Finch  ( Chem .  Zeit.,  1912,  36,  782 — 783). — The  solution  is 
acidified  with  acetic  acid,  heated  to  boiling,  and  precipitated  with 
standard  lead  acetate,  a  little  filter  paper  pulp  being  added  to  obtain  a 
clear  liquid.  When  cold,  an  equal  volume  of  alcohol  (in  the  case  of 
ammonium  sulphate  double  the  volume)  is  added  to  complete  the 
precipitation.  The  deposit  is  collected  and  well  washed  with  dilute 
alcohol  (1  : 1),  and  the  excess  of  lead  in  the  filtrate  is  then  titrated,  as 
usual,  with  standard  ammonium  molybdate,  using  tannin  as  external 
indicator. 

When  dealing  with  sulphates  other  than  those  of  the  alkalis,  the 
metal  may  be  removed,  say,  with  ammonia  (aluminium)  or  with 
potassium  hydroxide  (iron,  copper).  L.  de  K. 
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Use  of  Physico-chemical  Volumetric  Methods  in  the 
Analysis  of  Waters.  F.  Dienert  ( Compt .  rend.,  1912,  154, 
1701 — 1702.  Compare  this  vol.,  ii,  687). — In  the  case  of  a  soft  water, 
assuming  that  the  electrical  conductivity  is  the  sum  of  the  individual 
conductivities  of  the  dissolved  salts,  the  following  relation  holds : 
a  x  alkalinity  (expressed  as  CaO)  +  b  x  nitric  nitrogen  +  c  x  chlorine 
+  d  x  SOs  =  100,000/electrical  resistance,  where  a,  b,  c,  and  d  are 
constants,  a  is  determined  by  the  analysis  of  various  waters  in  which 
b,  c,  and  d  are  known,  and  the  latter  constants  are  evaluated  by 
adding  to  water  of  known  conductivity,  known  weights  of  either 
sodium  nitrate,  sodium  chloride,  or  sodium  sulphate,  and  again 
determining  the  conductivity. 

The  following  values  have  thus  been  obtained  :  a  —  0”29,  b  —  077,  c  = 
0'30,  and  d  »=  0'21.  If  the  alkalinity,  nitric  nitrogen,  chlorine,  and  elec¬ 
trical  resistance  of  any  water  are  known,  the  amount  of  sulphate  present 
can  readily  be  calculated,  and  results  given  by  the  author  show  a  fairly 
good  agreement  between  calculation  and  experiment.  T.  S.  P. 

Estimation  of  Total  Nitrogen  in  Blood.  Julius  Lowy  ( Zeitsch . 
physiol.  Chem.,  1912,  79,  349 — 351). — Kjeldahl’s  method  (von  Jaksch’s 
modification)  gives  good  results  in  the  estimation  of  nitrogen  in  blood, 
being  only  very  slightly  lower  than  those  obtained  by  Dumas’  method. 
For  clinical  purposes,  it  is  the  best  method.  W.  D.  H. 

Estimation  of  Nitric  and  Nitrous  Acids  in  Acetic  Acid 
Solution.  The  Stability  of  Nitric  Acid  in  Acetic  Acid, 
Solution.  Kennedy  J.  P.  Orton  and  William  H.  Gray  ( Analyst ,  1912 
37,  303 — 306). — The  method  described  is  based  on  the  fact  that  all  the 
nitric  acid  in  acetic  acid  solution  is  retained  as  potassium  nitrate  if  the 
solution  is  evaporated  to  dryness  on  the  water-bath  with  a  slight 
excess  of  potassium  carbonate  ;  any  nitrous  acid  present  is  destroyed 
by  this  treatment.  The  potassium  nitrate,  which  is  mixed  with  some 
acetate,  is  then  estimated  by  the  Lunge  process,  the  precautions 
mentioned  by  Marqueyrol  and  Florent.in  (Abstr.,  1911,  ii,  437)  being 
observed.  The  nitrous  acid  is  best  estimated  by  Raschig's 
permanganate  process  (Abstr.,  1906,  ii,  50).  Nitric  acid  is  very  stable 
in  acetic  acid  solution,  and  reduction  does  not  take  place  even  after 
prolonged  exposure  to  diffused  light,  but  nitrous  acid  is  oxidised 
gradually  to  nitric  acid.  W.  P.  S. 

Use  of  Oxygen  Under  Pressure  for  the  Estimation  of 
Carbon  in  Iron  Alloys.  P.  Mahler  and  E.  Goutal  {Compt.  rend., 
1912,  154,  1702 — 1705). — The  method  previously  described  (Abstr., 
1911,  ii,  937)  is  extended  to  the  estimation  of  carbon  in  iron  alloys. 
The  alloy  is  mixed  with  iron  and  oxide  of  lead  or  copper,  burnt  in 
oxygen  under  pressure,  the  carbon  dioxide  absorbed  in  sodium 
hydroxide,  and  estimated  by  titration.  A  blank  is  performed  at  the 
same  time  on  the  iron  and  oxide  of  lead  or  copper  used  to  mix  with  the 
alloy. 

Examples  are  given  of  the  results  of  analyses  of  ferro-manganese, 
spiegeleisen,  ferro-chrome,  ferro-silicon,  ferro-tungsten,  ferro-vanadium, 
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ferro-molybdenum,  ferro-aluminium,  ferro-titanium,  and  chromium 
prepared  by  the  thermit  process.  T.  S.  P. 

A  Clinical  Method  of  Estimating  the  Amount  of  Calcium 
in  the  Urine  and  Other  Physiological  Fluids.  W.  Blaib  Bell 
( Bio.-Ckem .  «/.,  1912,  0,  205 — 209). — The  principle  of  the  method  is 
to  centrifugalise  the  urine  to  which  a  solution  of  oxalic  acid  and 
acetic  acid,  and  alcohol  are  added  in  a  specially  graduated  tube.  The 
depth  of  the  precipitate  is  compared  with  that  in  a  similar  tube  con¬ 
taining  a  known  amount  of  calcium  salts.  W.  D.  H. 

Assay  of  Zinc  Ores;  Separation  of  Iron  by  Ammonia. 
Lucien  L.  de  Koninck  and  Edm.  vox  Winiwarter  (Bull.  Soc.  chim. 
Belg.,  1912,  26,  238 — 243). — The  chief  source  of  error  in  the  estima¬ 
tion  of  zinc  in  the  usual  method  of  separation  of  iron  by  ammonia  is 
the  retention  of  zinc  by  ferric  hydroxide ;  this  is  usually  stated  to  be 
due  to  adsorption,  but  it  is  here  regarded  as  occasioned  by  the  formation 
of  a  double  hydroxide. 

To  reduce  or  obviate  the  error,  the  effect  has  been  studied  of  adding 
to  the  solution  of  zinc  and  iron  a  metal  such  as  magnesium,  for 
which  ferric  hydroxide  has  at  least  an  equal  affinity.  Solutions 
of  zinc,  iron,  and  magnesium  chlorides  in  varying  proportions  have 
been  used,  the  zinc  being  estimated  by  titration  with  sodium 
sulphide. 

The  effect  of  the  addition  of  magnesium  chloride  is  to  reduce  the 
loss  of  zinc,  and  when  sufficient  ammonium  chloride  is  present  to 
prevent  the  precipitation  of  magnesium  hydroxide  by  ammonia,  the 
loss  of  zinc  is  completely  obviated  when  5%  of  magnesium  (as  chloride) 
is  added  to  the  solution  ;  smaller  quantities  are  insufficient. 

The  method  gave  satisfactory  results  when  applied  to  the  analysis  of 
an  ore  containing  45%  of  zinc  and  10%  of  iron;  the  addition  of 
magnesium  and  ammonium  chloride  avoided  a  loss  of  1'04%  of  zinc  by 
the  ordinary  method.  E.  E.  A. 

Detection  of  Lead  in  Colouring  Matters.  Eduard  Spaeth 
(Pharm.  Zentr.-h.,  1912,  53,  703 — 704). — A  portion  of  the  substance  is 
boiled  with  hydrochloric  acid,  the  hot  solution  is  filtered,  and  the  lead 
chloride  allowed  to  crystallise  from  the  filtrate ;  the  crystals  obtained 
may  be  identified  as  lead  chloride  by  means  of  the  reactions  with 
potassium  iodide,  sulphuric  acid,  hydrogen  sulphide,  etc.  Should  only 
traces  of  lead  be  present  in  the  colouring  matter,  portions  of  the 
hydrochloric  acid  extract  may  be  evaporated  on  microscope  slides,  and 
the  residues  obtained  then  tested  with  the  reagents.  Chromium  may 
also  be  detected  in  the  acid  extract  by  adding  alcohol  and  applying  the 
usual  tests.  W.  P.  S. 

The  Use  of  Arsenious  Acid  in  Volumetric  Analysis.  II. 
The  Estimation  of  Mercury.  Franz  M.  Littekscheid  ( Chem . 
Zeit.,  1912,  36,  601.  Compare  Abstr.,  1909,  ii,  348). — Mercuric  salts 
are  conveniently  estimated  by  the  following  reaction :  As203  + 
2HgCl2  +  8NaHCOs  =  2Hg  +  4NaCl  +  8C02  +  2Na2HAs04  +  3H20. 
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The  reduction  is  performed  by  means  of  W/10-arsenious  acid  in  a 
boiling-water  bath  until  the  precipitate  consists  entirely  of  grey 
particles  of  mercury.  After  cooling  and  diluting  to  a  definite  volume, 
a  little  precipitated  chalk  is  added  and  the  solution  filtered.  An 
aliquot  part  of  the  clear  filtrate  is  titrated  with  JV/10  iodine  solution. 

C.  H.  D. 

The  Estimation  of  Iron  in  Water.  O.  Mayer  ( Chem .  Zeit., 
1912,  30,  552). — The  water  is  evaporated  to  dryness  with  hydrochloric 
acid  and  bromine.  The  residue  is  mixed  with  5  c.c.  of  hydrochloric 
acid  (1:4)  and  5  c.c.  of  10%  potassium  thiocyanate,  and  diluted  to 
20 — 100  c.c.,  according  to  the  proportion  of  iron  present.  In  another 
vessel,  the  same  quantity  of  reagent  is  titrated  with  an  acid  solution 
of  iron  alum  until  the  same  tint  is  reached. 

In  the  second  method,  100  c.c.  of  the  water,  without  evaporation, 
are  mixed  with  10 — 20  drops  of  hydrochloric  acid  containing  bromino, 
and  also  with  20 — 40  drops  of  thiocyanate  solution  and  10  c.c.  of  a 
mixture  of  ether  and  amyl  alcohol.  The  colour  of  the  upper  layer  is 
compared  with  that  of  a  solution  obtained  in  the  same  manner  from 
distilled  water  and  the  standard  iron  solution.  C.  H.  D. 

Estimation  of  Chromium  in  Bronzes  containing  Tin  and 
Antimony.  H.  Schilling  (Chem.  Zeit.,  1912,  36,  697). — Two  grams 
of  the  turnings  are  dissolved  iu  25  c.c.  of  aqua  regia,  and  after  adding 
40  c.c.  of  dilute  sulphuric  acid  (1:1),  the  whole  is  evaporated  and 
heated  until  white  fumes  of  sulphuric  acid  appear.  Two  hundred  c.c. 
of  water  are  added,  and  the  whole  boiled  vigorously.  Without 
troubling  about  any  lead  sulphate,  the  copper  and  antimony  are 
removed  by  digestion  with  two  grams  of  iron  wire,  and  the  filtrate  is 
diluted  to  about  500  c.c.  in  an  Erlenmeyer  flask.  After  heating  to 
boiling,  a  few  drops  of  silver  nitrate  solution  (l  :  20)  are  added  by  way 
of  a  catalyst,  and  then  10  c.c.  of  cold  saturated  solution  of  ammonium 
persulphate.  On  boiling,  the  chromium  is  converted  into  chromate, 
and  the  excess  of  the  persulphate  is  decomposed  ;  the  last  portions,  also 
any  permanganate  formed,  are  removed  by  adding  5  c.c.  of  hydrochloric 
acid  and  boiling  a  little  longer.  When  cold  the  chromic  acid  is 
titrated  as  usual  by  means  of  ferrous  sulphate.  L.  de  K. 

A  New  Reagent  for  Thorium.  Markus  Koss  {Chem,.  Zeit.,  1912, 30, 
686 — 687). — In  order  to  separate  thorium  from  the  cerium  and  yttrium 
earths,  the  solution  is  acidified  with  hydrochloric  acid  and  the  thorium 
precipitated  by  adding  solution  of  sodium  hypophospbate 

(Na2H2P20fi,4H20). 

The  precipitate  has  the  composition  ThP206, 1 1 H20.  In  the  presence  of 
titanium,  which  is  also  precipitated,  this  should  be  oxidised  with 
hydrogen  peroxide  before  adding  the  reagent. 

Zirconium  is  also  co-precipitated.  In  this  case  the  precipitate  should 
be  heated  with  sulphuric  acid  and  a  few  drops  of  nitric  acid  ;  on  adding 
solution  of  oxalic  acid,  the  thorium  only  is  precipitated. 

L.  de  K. 
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Separation  and  Estimation  of  Antimony  in  White  Bearing 
Metal.  I.  Compagno  {Atti  R.  Accad.  Lincei ,  1912,  [v],  21,  i,  473 — 478). 
— In  this  electrolytic  method,  use  is  made  of  a  rectangular  platinum- 
iridium  cathode,  roughened  in  a  sand-blast,  provided  with  two  horizontal 
slits  to  facilitate  diffusion  of  the  electrolyte  from  the  anode  to  the 
outer  surface  of  the  cathode,  and  bent  into  the  form  of  an  open 
cylinder. 

One  gram  of  the  alloy  in  chips  is  treated  in  a  covered  tall  300  c.c. 
beaker  with  4  c.c.  of  concentrated  hydrochloric  acid  and  4  c.c.  of 
dilute  nitric  acid  (D  1*2),  the  nitrous  fumes  being  expelled  by  gentle 
heating.  The  solution  is  neutralised,  and  rendered  alkaline  with  about 
10  c.c.  of  sodium  hydroxide  solution  of  43°  Baume,  80  c.c.  of  sodium 
sulphide  (D  1‘225)  and  about  6  grams  of  potassium  cyanide  being 
then  added.  It  is  then  boiled  for  five  minutes  and  shaken,  and 
the  sides  of  the  beaker  washed  down  with  20  c.c.  of  water.  When 
the  liquid  is  cool,  electrolysis  is  carried  out  in  the  beaker.  The  anode 
consists  of  a  platinum  wire  of  about  1  mm.  diameter,  surrounded  by 
three  or  four  coils  about  1  cm.  in  diameter.  A  current  density  of 
0*1  ampere  is  used,  and  the  action  allowed  to  proceed  during  the  night. 
The  deposit  of  antimony  is  subsequently  washed,  without  interrupting 
the  current,  with  a  jet  of  water,  then  in  a  beaker  of  water,  and  finally 
with  alcohol. 

The  method  is  found  to  give  accurate  results.  T.  H.  P. 

The  Direct  Estimation  of  Small  Amounts  of  Platinum  in 
Ores  and  Bullion.  Frederic  P.  Dewey  ( Ghem .  News.,  1912,  106, 
8 — 9). — The  silver  button  obtained  in  the  usual  manner  and  containing 
besides  gold  also  a  minute  proportion  of  platinum  is  treated  with 
nitric  acid,  which  dissolves  both  the  silver  and  the  platinum.  The 
solution  is  diluted  copiously,  and  a  very  dilute  solution  of  hydrogen 
sulphide  (1  :20)  is  then  added  until  a  decided  precipitate  forms,  which 
contains  all  the  platinum  together  with  some  silver. 

The  sulphides  are  then  converted  into  the  metals  by  burning 
the  filter  containing  them,  and  the  ash  is  wrapped  up  in  lead  foil  and 
cupelled.  The  silver  is  then  parted  from  the  platinum  by  means  of 
sulphuric  acid  ;  the  latter  may  then  be  tested  as  to  purity  in  various 
ways.  If  from  appearance  the  platinum  shows  the  presence  of  gold, 
it  must  be  re-alloyed  with  silver  and  the  treatment  repeated. 

L.  de  K. 

Estimation  of  Ash  in  Coals.  Franz  Weisser  {Ghem.  Zeit.,  1912, 
36,  757 — 759). — The  true  amount  of  ash  is  found  by  burning  the 
sample  in  a  muffle,  and  making  the  following  corrections.  Weight  of 
ash — total  iron  oxide — sulphur  trioxide  in  the  ash  +  carbon  dioxide  in 
the  coal  +  pyrites  +■  soluble  ferrous  oxide  in  the  coal. 

The  soluble  iron  is  obtained  by  treatment  of  the  coal  with  sulphuric 
and  hydrofluoric  acids ;  pyrites  is  not  affected,  and  is  found  by 
calculation  from  the  insoluble  iron.  L.  de  K. 

Influence  of  Metallic  Carbonates  Occurring  in  Coals  on  the 
Estimation  of  the  Volatile  Matter.  Eugene  Prost  and  Maurice 
Ubaghs  {Bull.  Soc.  chim.  Belg.,  1912,  26,  216 — 222). — Determinations 
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of  the  carbon  dioxide  liberated  as  the  result  of  the  action  of  5%  hydro¬ 
chloric  acid  on  coal  indicate  that  this  frequently  amounts  to  more 
than  1%,  and  may  in  some  cases  exceed  2-5%.  This  error  is  contained 
in  the  determinations  of  volatile  matter  effected  in  the  ordinary 
manner,  and  in  the  case  of  a  rigid  classification  of  coals  according  to 
their  volatile  matter  it  may  lead  to  false  assumptions  as  to  the 
value  of  a  coal.  E.  F.  A. 

Net  Calorific  Power  of  Fuels  (Calculated  from  the  Results 
Obtained  with  the  Mahler  Bomb  Calorimeter  and  the  Proxi¬ 
mate  Analysis).  R.  Lucion  (Bull.  Soc.  chim.  Belg.,  1912,  20, 
255 — 2G2). — Ultimate  and  proximate  analyses  of  a  large  number  (63) 
of  coals  of  all  types  and  from  various  countries  are  recorded.  From 
these  the  percentage  of  volatile  matter  at  100°  and  hydrogen  in  the 
moisture  and  ash-free  coal  are  calculated.  By  multiplying  the 
hydrogen  values  by  9,  values  are  obtained  for  the  percentages  of  water 
of  combustion,  and  by  dividing  these  by  the  corresponding  values  for 
the  percentages  of  volatile  matter,  a  series  of  coefficients  (N)  are  obtained 
varying  in  magnitude  from  09  to  3'7. 

The  coal  samples  are  grouped  according  to  their  character  and 
origin,  and  average  values  for  each  group  have  been  calculated.  From 
a  selection  of  these  a  curve  has  been  plotted  connecting  N  with  the 
percentages  of  volatile  matter. 

To  calculate  the  net  calorific  power  (P')  of  a  coal,  the  formula 
P'  —  P-  6(4/  +  iVrF)  is  used,  in  which  P  is  the  gross  value  of  the 
calorific  value  determined  in  the  Mahler  bomb,  M  and  V  are  the 
percentages  of  moisture  and  volatile  matter,  and  JY  is  deduced  from  the 
curve. 

It  is  claimed  that  this  net  value  is  as  accurate  as  the  gross  value. 

The  same  method  of  calculation  is  applied  to  cokes.  E.  F.  A. 

Action  of  Potassium  Permanganate  on  Organic  Com¬ 
pounds.  II.  Josef  Hetper  (Zeitsch.  anal.  Chem.,  1912,  51, 
409 — 429.  Compare  Abstr.,  1911,  ii,  339). — The  author  has  previously 
shown  that  the  behaviour  of  organic  compounds  towards  potassium 
permanganate  and  phosphoric  acid  is  dependent  on  their  constitution, 
and  has  worked  out  a  schematic  representation  for  their  analysis. 
Many  of  the  substances,  however,  exhibit  a  behaviour  contrary  to 
that  expected,  and  one  of  the  objects  of  the  present  paper  is  to  clear 
up  the  discrepancies.  For  this  purpose  the  author  has  examined  the 
behaviour  of  many  organic  compounds  towards  alkaline  potassium 
permanganate.  It  is  generally  known  that  the  oxidising  action  of 
potassium  permanganate  is  weaker  in  acid  than  in  alkaline  solution. 
A  somewhat  concentrated,  alkaline  solution  must  be  employed  for 
the  quantitative  oxidation  of  most  organic  substances ;  the  author 
employs  A/2-potassium  permanganate  containing  40  grams  of 
sodium  hydroxide  per  litre,  and  effects  the  oxidation  on  the  water- 
bath. 

As  the  outcome  of  a  large  number  of  experiments,  the  following 
generalisations  are  made:  (1)  The  oxidation  of  compounds  of  the 
aliphatic  series  by  alkaline  potassium  permanganate  proceeds  the  more 
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easily  the  smaller  the  carbon  chain  of  the  substance  under  examina¬ 
tion.  Conversely,  in  acid  solution,  substances  are  more  easily  oxidised 
the  higher  they  are  in  the  homologous  series.  (2)  Compounds  con¬ 
taining  alkyl  groups  are  oxidised  by  alkaline  potassium  permanganate 
always  through  the  formation  of  the  corresponding  fatty  acid. 
(3)  Substances  which  are  not  attacked,  or  only  slightly,  by  acidified 
potassium  permanganate  are  also  only  slightly  oxidised  in  alkaline 
solution.  (4)  Substances  of  acid  character  are  more  easily  oxidised 
by  potassium  permanganate  in  acid  solution,  whilst  basic  substances 
are  more  easily  oxidised  in  alkaline  solution.  C.  S. 

The  Oils  of  Copaiba  Balsam.  Ernst  Deussen  and  Benno  Eger 
( Chem .  Zeit.y  1912,  30,  561 — 562.  Compare  Deussen  and  Hahn, 
Abstr.,  1910,  i,  687). — Caryophyllene,  copaiba  oils,  and  mixtures  of 
copaiba  and  gurjun  oils  have  been  investigated  by  the  nitrogen  oxides 
method  (this  vol.,  i,  368).  The  yield  of  /3-caryophyllene  is  14 — 16% 
from  Para  oil  and  5 — 8%  from  Maracaibo  oil.  The  presenco  of  10%  of 
gurjun  oil  in  Para  copaiba  oil  may  be  detected  by  the  much  lower 
optical  rotation  and  by  the  higher  m.  p.  of  the  hydrochloride.  For  the 
qualitative  detection  of  gurjun  oil,  1  drop  is  mixed  with  a  drop  of 
10%  sodium  nitrite  solution,  and  added  cautiously  to  concentrated 
sulphuric  acid.  The  reaction  is  only  regarded  as  positive  if  the  colora¬ 
tion  appears  within  five  minutes.  If  a  reaction  is  given,  170  grams  of 
the  oil  are  distilled  under  10 — 12  mm.  pressure,  three  fractions  being 
collected  below  145°.  Each  fraction  is  dissolved  in  300  grams  of 
aqueous  acetone,  and  oxidised  by  the  gradual  addition  of  160  grams  of 
potassium  permanganate  in  the  course  of  twelve  hours.  The  solution 
is  then  decanted,  and  the  residue  is  washed  with  200  grams  of  acetone 
and  then  with  200  grams  of  ether.  The  solvent  is  then  removed  by 
distillation,  and  the  residual  oil  dried  and  distilled  under  3  mm. 
pressure.  The  fractions  130 — 140°  and  140 — 165°  are  treated  with 
semicarbazide.  For  the  test,  IT  gram  of  semicarbazide  hydrochloride 
is  dissolved  in  water,  a  solution  of  1  gram  of  potassium  acetate  in 
3  grams  of  alcohol  added,  and  then  2  grams  of  the  oil,  followed  by 
alcohol  until  the  solution  is  clear.  The  semicarbazone  is  precipitated 
in  two  days.  After  recrystallisation,  the  pure  semicarbazone  of 
gurjunene  ketone  has  m.  p.  234°,  and  rotation  +  317°.  C.  H.  D. 

The  Forensic-Chemical  Detection  of  Oil  of  Savin.  Juho 
Hamalainen  (Biockem.  Zeitsch .,  1912,  41,  241 — 246). — Oil  of  savin 
can  be  distinguished  from  turpentine  oil  and  thuja  oil  by  the  fact  that, 
on  administration  to  a  rabbit,  it  is  excreted  in  the  form  of  a  glycuronate, 
which  can  be  isolated  best  in  the  form  of  the  strychnine  salt  in  the 
following  way.  The  urine  is  first  precipitated  by  normal  lead  acetate, 
and  the  filtrate  is'then  precipitated  with  basic  lead  acetate.  The  second 
precipitate  is  then  treated  with  5%  sulphuric  acid,  and  the  filtrate 
from  the  lead  sulphate  is  neutralised  with  barium  carbonate.  The 
filtrate  from  barium  sulphate  is  concentrated  in  a  vacuum,  and 
hot  strychnine  sulphate  solution  is  added.  On  cooling,  strychnine 
glycuronate,  C3tH40O9N2,2H2O,  m.  p.  196 — 197°,  [a]y  =  -  39’66°, 
separates.  On  evaporating  the  mother  liquor,  a  second  salt, 

^8?  ^49^9^  2>  ^  H  20, 
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m.  p.  192 — 193°,  [o.]d  =  -  37-08°  separates.  The  strychnine  salt  can  be 
converted  into  the  barium  salt,  from  which  a  free  amorphous  acid, 
m.  p.  82 — 83°,  can  be  obtained.  S.  B.  S. 

New  Method  of  Estimating  Glycerol  in  Wines.  Constantin 
Beis  (Bull.  Soc.  chim.,  1912,  [iv],  11,  618 — 623). — The  author  has 
made  a  critical  examination  of  the  methods  employed  for  the  estimation 
of  glycerol  in  wine  where  oxides  of  the  alkaline-earth  metals  are  used 
to  render  the  acids  and  sugar  insoluble.  From  his  results  he  draws 
the  conclusion  that  the  discrepancies  shown  in  several  determinations 
of  the  same  wine  are  due  to  variation  in  the  amount  of  oxide  employed, 
and  as  a  result  of  further  investigations  suggests  the  following  method 
of  analysis. 

One  hundred  c.c.  of  wine  (50  c.c.  if  a  sweet  wine)  are  run  into  a 
porcelain  basin,  just  neutralised  with  barium  hydroxide,  and  concentrated 
to  a  syrup  at  a  temperature  below  70°.  Sand  is  then  well  incorporated  into 
the  syrup,  and  the  mixture  extracted  with  50  c.c.  of  acetone  by  warming 
on  a  water-bath  and  then  leaving  to  cool  before  filtering.  The  extraction 
is  repeated  three  times,  and  the  filtrate  made  up  to  200  c.c.  Two 
lots  of  100  c.c.  of  this  filtrate  are  separately  evaporated  without  boiling. 
In  one  residue,  the  sugar  is  estimated  by  Fehling’s  solution.  The 
other  is  dissolved  in  five  times  its  weight  of  water,  and  to  it  is  added 
powdered  barium  hydroxide  in  amount  varying  according  to  the 
sugar  found  in  the  first  residue.  For  sugar  under  0’05  gram,  use  a  few 
mg.  more  of  barium  hydroxide,  if  between  0-05  and  0-3  gram  use  the 
same  weight,  and  if  between  0'3  and  0  5  gram  use  four-fifths 
of  the  weight.  After  leaving  for  some  time,  it  is  mixed  with 
sand  and  again  extracted  with  acetone  as  above,  using  40  c.c.  for  the 
first  extraction  and  25  c.c.  for  the  other.  The  filtrate  is  evaporated  at 
50°,  the  glycerol  dried  for  one  hour  at  60°,  and  weighed.  W.  G. 

New  Method  for  the  Estimation  of  Sugars  in  Potatoes. 
Oswald  Claassen  (Chem.  Zeit.,  1912,  30,  741 — 744,  771 — 772). — The 
method  consists  in  determining  the  optical  activity  of  an  extract  of 
the  potatoes  before  and  after  inversion.  The  amounts  of  dextrose  and 
sucrose  present  are  then  calculated  from  the  readings  obtained.  It  is 
recommended  that  the  potato  pulp  be  digested  with  alcohol  on  the 
water-bath  in  order  to  obtain  the  solution  of  the  sugar  for  the  polari- 
metric  examination ;  the  alcohol  is  removed  from  the  extract  before 
inversion,  and  a  correction  made  for  the  volume  of  the  insoluble 
potato-substance.  The  results  obtained  in  the  investigation  show  that, 
when  potato  juice  is  kept  for  some  length  of  time,  the  sucrose  is 
inverted,  and  the  quantity  of  total  sugar  present  corresponds  with  the 
amount  of  dextrose.  W.  P.  S. 

The  Estimation  of  Lactic  Acid  in  the  Presence  of 
/3-Hydroxybutyric  Acid.  Julius  Mondschein  ( Biochem .  Zeitsch., 
1912,  42,  91 — 104). — By  von  Fiirth  and  Charnass’s  method,  lactic 
acid  can  be  estimated  by  oxidising  with  permanganate  in  sulphuric 
acid  solution,  and  the  aldehyde  thus  formed  can  be  titrated  by 
Ripper’s  bisulphite  method.  /3-Hydroxybutyric  acid,  on  the  other 
hand,  can  be  estimated  by  oxidation  with  dichromate  and  sulphuric 
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acid  mixture,  according  to  Schaffer’s  process,  and  the  acetone  formed 
can  be  estimated  by  an  iodine  titration  method.  If  mixtures  of  the 
two  acids  are  present,  small  quantities  of  acetone  are  formed  in  the 
permanganate  oxidation,  and  small  quantities  of  aldehyde  in  the 
dichromate  oxidation.  Accordingly,  both  acetone  and  aldehyde  are 
found  in  the  oxidation  mixtures,  whichever  process  is  employed,  if 
both  acids  are  present.  If  the  oxidation  products  are  treated  with 
hydrogen  peroxide  in  alkaline  solution,  the  aldehyde  is  oxidised  to 
acetic  acid,  and  on  distilling  the  mixture,  pure  acetone  alone  distils 
over.  If,  therefore,  it  is  required  to  estimate  lactic  acid  in  a  mixture, 
von  Fiirth  and  Charnass’s  process  is  employed,  and  an  aliquot  part  of 
the  distillate  is  oxidised  by  hydrogen  peroxide  in  alkaline  solution, 
and  the  acetone  found  in  the  distillate  from  this  is  estimated  by 
Ripper’s  process.  The  quantity  thus  found  is  subtracted  from  the 
quantity  found  in  another  aliquot  portion  titrated  by  Ripper’s  method 
and  not  previously  oxidised.  The  /3-hydroxybutyric  acid  can  be 
estimated  by  oxidising  by  Schaffer’s  method,  and  estimating  the  acetone 
formed  after  previously  oxidising  the  aldehyde  by  peroxide. 

S.  B.  S. 

The  Estimation  of  Lactic  Acid  in  the  Presence  of 
Proteins.  Julius  Mondschein  ( Biochem .  Zeitsch.,  1912,  42, 

105 — 123). — When  estimating  lactic  acid  in  muscular  tissue  by  the 
ordinary  method,  according  to  which  the  protein  is  coagulated  by 
heat,  it  is  found  that  about  one-third  of  the  acid  is  precipitated  with 
the  coagulum.  In  the  filtrate  from  the  coagulum  the  lactic  acid  can 
be  estimated  with  sufficient  accuracy  by  simply  titrating  in  the 
presence  of  phenolphthalein.  The  author  shows  that  /3-hydroxybutyric 
acid  is  also  present,  but  in  quantities  which  are  practically  negligible. 
The  acid  carried  down  in  the  coagulum  can  be  estimated  by  conversion 
of  the  protein  into  alkali  albumin  by  dissolving  it  in  strong  sodium 
hydroxide.  On  saturation  of  this  solution  with  sodium  chloride,  the 
protein  is  precipitated,  and  in  the  filtrate  the  lactic  acid  can  be 
estimated  by  von  Fiirth  and  Charnass’s  method.  S.  B.  S. 

Estimation  of  Uric  Acid  in  Urine  by  means  of  Iodine. 
Torquato  Gigli  (Boll.  Ghim.  Farm.,  1912,  51,  39 — -40). — Pizzorno’s 
method  for  estimating  uric  acid  in  urine  (Abstr.,  1911,  ii,  667)  gives 
results  which  gradually  increase  with  the  time  during  which  the  iodine 
and  uric  acid  are  left  in  contact.  This  is  also  the  case  when  potassium 
urate  solutions  are  employed.  Further,  urine  contains  substances 
other  than  uric  acid  which  combine  with  iodine ;  thus,  the  iodine 
absorbed  by  two  normal  urines  was  found  by  immediate  titration 
with  thiosulphate  to  be  1’98  and  2\33  grams  per  litre,  which 
would  correspond  respectively  with  1-31  and  1'54  grams  of  uric  acid 
per  litre,  such  large  amounts  being  improbable.  T.  H.  P. 

Estimation  of  Uric  Acid  in  the  Urine.  S.  M.  Veller  ( J .  Buss. 
Phys.  Ghem.  Soc.,  1912,  44,  647 — 652). — Kowarsky’s  method  for  the 
estimation  of  uric  acid  in  urine  ( Deut .  med.  Woch.,  1906)  is  rapid,  and, 
with  normal  and  pathological  urines  and  also  with  uric  acid  solutions 
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containing  urea,  albumin  and  sugar,  gives  results  in  close  agreement 
with  those  obtained  by  the  Ludwig-Salkowski  (Abstr.,  1895,  ii,  538) 
and  Hopkins’  methods.  Ruhemann’s  uricometer  gives  inaccurate 
results.  T.  H.  P. 

Analysis  of  Soap  Powders.  James  J.  Polar  ( Chem .  Weekblad, 
1912,  9,  470 — 472,  548). — For  the  estimation  of  sodium  carbonate  in 
soap  powders,  the  author  recommends  incineration  of  the  powder,  and 
titration  of  the  residual  sodium  carbonate.  Subtraction  of  the  soda 
equivalent  of  the  fatty  acids  present  from  the  residual  carbonate  gives 
the  amount  of  sodium  carbonate  in  the  sample. 

The  ordinary  method  of  extracting  with  absolute  alcohol  is  costly, 
and  the  water  always  present  in  the  soap  dilutes  the  alcohol  and 
induces  solution  of  the  carbonate. 

In  the  second  paper,  the  incineration  of  the  powder  before  titration 
is  stated  to  be  unnecessary.  A.  J.  W. 

New  Oxygen  Absorption  Method  for  Oils.  Leonard  P. 
Wilson  and  G.  S.  Heaven  ( J .  Soc.  Chem.  Ind.,  1912,  31,  565 — 568). — 
The  following  method  was  used  for  determining  the  quantity  of  oxygen 
absorbed  by  various  oils  :  a  mixture  of  0*2  gram  of  the  oil  and  1  gram 
of  kieselguhr  was  placed  in  a  flask  of  about  250  c.c.  capacity.  The 
neck  of  this  flask  was  provided  with  a  side-tube  on  which  was  a  bulb, 
and,  after  the  side-tube  had  been  sealed,  the  flask  and  its  contents 
were  heated  to  100°  for  one  hour.  The  flask  was  then  cooled,  the  side- 
tube  attached  to  levelling  tubes  filled  with  water,  and  on  breaking  the 
end  of  the  side-tube  the  difference  in  level  of  the  water  gave  the 
volume  of  the  oxygen  absorbed  by  the  oil  from  the  air  in  the  flask. 
Linseed  mil  absorbed  about  20%  of  oxygen,  poppy-seed  oil  17%, 
cotton-seed  oil  11T%,  sesame  oil,  5 ’8%,  and  olive  oil  none. 

W.  P.  S. 

The  Bromine  Absorption  of  Certain  Vegetable  Oils  and 
Pats.  H.  Sprinkmeyer  and  A.  Diedrichs  ( Zeitsch .  Nahr.  Genussm., 
1912,  23,  679 — 687). — The  following  quantities  of  bromine  compounds 
were  obtained  when  various  oils  were  examined  by  the  process 
described  by  Hehner  and  Mitchell  (Abstr.,  1899,  ii,  190) :  Linseed 
oil,  27'3  to  30  8%;  candlenut  oil,  8’8%;  hemp  oil,  8*82% ;  walnut  oil, 
2*22%  ;  soja  bean  oil,  3'62%;  sesame  oil,  0*14%;  mustard  oil,  1*30%; 
rape  oil,  1*92%;  poppy  oil,  sunflower-seed  oil,  maize  oil,  cotton-seed  oil, 
castor  oil,  tea  oil,  and  earthnut  oil,  butter,  margarine,  tallow,  lard, 
cocoanut  oil,  palm  kernel  oil,  cacao  butter,  stillingia  tallow,  tulucuna 
fat,  dika  fat,  and  malukang  butter,  none.  Shea  butter,  however, 
yielded  from  7  to  8'6%,  mowrah  butter  from  0'4  to  0  95%,  enkabang 
tallow,  O’ 17%,  and  adjab  fat,  2*2%.  There  is  some  evidence  that  the 
insoluble  bromine  compound  is  due,  in  certain  cases,  to  the 
unsaponifiable  constituents  of  the  fats.  W.  P.  S. 

Detection  of  Earthnut  Oil  in  Olive  Oil.  Ludwig  Adler 
{Zeitsch.  Nahr.  Genussm.,  1912,  23,  676  —  679). — The  method  proposed 
is  based  on  the  different  solubility  of  the  fatty  acids  of  the  oils 
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in  alcohol.  One  c.c.  of  the  oil  is  saponified  under  a  reflux  apparatus 
with  5  c.c.  of  an  8%  alcoholic  potassium  hydroxide  solution,  the 
mixture  is  then  cooled  to  about  25°,  and  1*5  c.c.  of  dilute  acetic  acid 
(1  vol.  of  acid  to  2  vols.  of  water)  and  50  c.c.  of  70%  alcohol  are  added. 
The  mixture  is  shaken  and  cooled  to  16°  ;  if,  after  being  kept  at  this 
temperature  for  five  minutes,  the  solution  is  clear,  the  mixture  is 
cooled  to  15’5C.  Should  a  precipitate  not  be  obtained,  the  oil  under 
examination  contains  less  than  5%  of  earthnut  oil.  Fourteen  samples 
of  pure  olive  oil  examined  by  this  method  yielded  crystals  at  tempera¬ 
tures  varying  from  11-8°  to  14’3°,  whilst  the  addition  of  5%  of 
earthnut  oil  raised  the  crystallising  point  to  15*9 — 17*0°.  In  the  case 
of  earthnut  oil  itself  the  crystallising  point  is  40’5°*  W.  P.  S. 

Analysis  of  Fats.  Antonio  Madina veitia  {Anal.  Fis.  Quim., 
1912,  10,  153 — 158). — In  the  determination  of  glycerol  in  fats,  good 
results  are  obtained  by  the  treatment  of  small  quantities  (O’ 15  to 
0*35)  of  the  fat  with  10  c.c.  of  hydriodic  acid  (D  1*8) ;  thus  avoiding 
the  preliminary  hydrolysis  necessary  in  Zeisel  and  Panto’s  process. 

In  the  determination  of  free  hydroxyl  by  Lewkowitsch’s  acetic 
anhydride  method,  the  author  finds  that  interchange  of  acetyl  and 
higher  fatty  radicles  takes  place  ;  thus  tristearin  gives  acetodistearin. 

G.  D.  L. 

The  Action  of  Twitchell’s  Reagent.  Edwin  Grimlund  {Zeitsch. 
angew.  Ckem.,  1912,  25,  1326). — Statements  that  the  hydrolysis  of 
fats  in  the  Twitchell  process  is  brought  about  by  the  simultaneous 
presence  of  naphthalene  and  dilute  sulphuric  acid,  or  that  the  process 
consists  in  heating  the  fat  with  a  1%  solution  of  naphthalenestearo- 
sulphonic  acid,  are  incorrect.  The  reaction  really  takes  place  in  two 
phases,  the  fat  being  first  emulsified  by  that  portion  of  the  reagent 
which  is  insoluble  in  sodium  chloride  solution,  and  then  hydrolysed  by 
the  sulphuric  acid  and  aromatic  sulphonic  acids  present.  W.  P.  S. 

Beeswax  and  Carnauba  Wax.  Method  of  Analysis ;  Estima¬ 
tion  of  Foreign  Hydrocarbons.  Alexandre  Leys  {J.  Pharm  Chim., 
1912,  [vii],  5,  577 — 588). — The  method  of  indices  (compare  Buisine, 
Abstr.,  1891,  131  ;  1892,  251),  as  at  present  largely  employed  for  the 
analysis  of  such  waxes,  leads  to  doubtful  results,  which  on  totalling 
up  often  give  a  content  of  117 — 131%.  The  author  details  new  methods 
for  the  estimation  of  hydrocarbons,  alcohols,  saturated  and  unsaturated 
acids  in  waxes.  The  procedure  is  as  follows : 

Into  a  specially  designed  combined  flask  and  separating  funnel  is 
weighed  10  grams  of  the  wax,  which  is  then  saponified  by  alcoholic 
potassium  hydroxide  in  the  presence  of  benzene.  Water  is  added,  and 
the  heating  is  continued  for  some  time.  After  settling,  the  lower  layer, 
which  contains  the  soap,  is  run  off  and  used  later  for  estimating  the 
acids.  The  benzene  layer  is  transferred  to  a  dish,  and  the  benzene 
evaporated  off.  The  residue  is  dissolved  in  amyl  alcohol,  to  which  is 
then  added  an  equal  volume  of  fuming  hydrochloric  acid,  the  whole 
being  boiled  and  then  left  to  cool.  The  hydrocarbons  separate  on  the 
surface  in  a  solid  cake,  which  can  be  removed,  dried,  weighed,  and  of 
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which  the  iodine  number  can  be  determined.  The  alcoholic  liquid  is 
transferred  to  a  large  dish,  excess  of  water  added,  and  the  amyl  alcohol 
driven  off  on  the  water-bath,  after  decanting  the  aqueous  layer,  when 
the  alcohols  remain. 

For  the  acids,  the  above-mentioned  soap  solution  is  warmed  until 
the  whole  is  liquid,  just  neutralised  with  acetic  acid,  lead  acetate 
added,  and  the  mixture  boiled  for  twenty  minutes  and  cooled.  The 
liquid  is  decanted  off,  and  the  lead  salts  dissolved  in  hot  benzene  and 
left  overnight.  The  salts  of  the  saturated  acids,  which  separate,  are 
collected,  decomposed  with  acetic  acid,  and  after  dilution  with  water,  the 
acids  are  extracted  with  benzene.  The  benzene  is  then  evaporated  off 
and  the  acids  are  weighed. 

By  determining  the  iodine  number  of  the  original  wax  and  of  the 
hydrocarbons  when  separated,  the  percentage  of  unsaturated  acids  in 
terms  of  oleic  acid  can  be  calculated  from  their  difference. 

W.  G. 

The  Action  of  Hydrazine  and  Hydroxylamine  on  Ferri- 
cyanides,  and  a  New  Method  for  the  Estimation  of  Hydrazine 
and  Ferricyanides.  Priyada  Ranjan  Ray  and  Hemendra  Kumar 
Sen  ( Zeitsch .  anorg.  Ghem.,  1912,  76,  380 — 386). — An  alkaline 
solution  of  hydrazine  sulphate  is  quantitatively  oxidised  by  potassium 
ferricyanide  according  to  the  equation  N2H4  +  02  =  N2  +  2H20.  About 
0-03 — 0  07  gram  of  hydrazine  sulphate  is  introduced  into  a  nitro¬ 
meter,  followed  by  4 — 5  c.c.  of  15%  potassium  hydroxide.  A  crystal 
of  potassium  ferricyanide  is  introduced,  and  the  nitrometer  is  well 
shaken. 

In  the  estimation  of  ferricyanides,  solid  hydrazine  sulphate  in  excess 
is  introduced  into  the  nitrometer  from  below,  and  0  3  —  0  7  gram  of 
potassium  ferricyanide  is  introduced  through  the  funnel,  followed  by 
alkali  as  before.  The  method  is  preferable  to  the  permanganate 
titration. 

Phenylhydrazine  is  also  oxidised  by  ferricyanide,  giving  nitrogen 
and  benzene.  Hydroxylamine  is  oxidised,  yielding  nitrogen  and 
nitrous  oxide  :  4NH2*OH  +  02  =  2N2  +  6Ho0;  6NH2*0H  +  02  = 
2N20  +  2NH3  +  6HaO.  "  C.  H.  D. 

A  New  Reaction  for  Organic  Bases.  K.  W.  Charitschkoff 
(Ghem.  Zeit.,  1912,  36,581). — A  solution  of  inactive  naphthenic  acid 
in  petroleum  or  ether  is  mixed  with  half  its  volume  of  a  3%  solution 
of  copper  sulphate.  If  traces  of  an  organic  base  are  added,  the  upper 
layer  becomes  green  on  shaking.  Caffeine  and  diphenylamine  do  not 
give  the  reaction.  Oleic  acid  may  be  used  in  place  of  naphthenic 
acid.  C.  H.  D 

Volumetric  Analysis  of  Cinchona  Bark.  Martin  Kleinstuck 
(Pkarm.  Zentr.-h.,  1912,53,643 — 651,  680 — 684,705 — 718). — Twenty 
grams  of  the  powdered  bark  are  stirred  for  three  hours  with  50 c.c.  cf  A/l- 
hydrochloric  acid  and  250  c.c.  of  water,  and  the  extract  is  then  filtered. 
After  rejecting  the  first  50  c.c.  of  the  filtrate,  150  c.c.  of  the  latter  are 
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diluted  with  150  c.c.  of  water  and  neutralised  with  Nj\ -sodium 
hydroxide  solution  ;  to  the  turbid  solution  obtained  is  added  1  gram 
of  clay,  which  has  been  treated  with  a  copper  salt  and  a  platinum  salt 
and  ignited,  and  the  mixture  is  oxidised  by  passing  a  current  of  air 
through  it  for  one  hour.  The  mixture  is  now  filtered,  the  residue 
is  washed  with  iV/2-sodium  chloride  solution  containing  5  c.c.  of  iV- 
hydrochloric  acid  per  litre,  and  the  filtrate  and  washings  are  diluted  to 
500  c.c.  The  solution  is  next  passed  slowly  through  a  clay  filter  in 
order  to  remove  tannins,  and  100  c.c.  of  the  filtrate  are  treated  with 
50  c.c.  of  a  solution  containing  5-7285  grams  of  picric  acid  and  50  c.c. 
of  A-hydrochloric  acid  per  litre.  The  precipitate  is  removed  by 
filtration,  15  c.c.  of  the  filtrate  are  boiled  for  ten  minutes  with  50  c.c. 
of  a  1’39%  titanium  trichloride  solution  in  an  atmosphere  of  carbon 
dioxide,  and  the  excess  of  titanium  trichloride  is  then  titrated  with  a 
ferric  chloride  solution  of  equivalent  strength.  The  percentage 
quantity  of  alkaloids  present,  x,  is  found  from  the  formula  :  a3  =  0'775 
( t  -  25),  where  t  is  the  number  of  c.c.  required  for  the  titration. 

W.  P.  S. 

Creatine  and  Creatinine.  IV.  Estimation  of  Creatine  in  the 
Presence  of  Sugar.  William  C.  Rose  ( J .  Biol.  Ghem.,  1912,  12, 
73 — 80) — By  the  use  of  phosphoric  acid  instead  of  hydrochloric  acid, 
and  by  allowing  the  diluted  solutions  to  remain  for  a  few  minutes 
before  making  the  readings,  just  as  accurate  estimations  of  creatine 
and  creatinine  may  be  made  in  diabetic  as  in  normal  urine. 

W.  D.  H. 

Estimation  of  Morphine  in  Opiates,  especially  in  Pantopon 
“  Roche.”  E.  Anneler  {Arch.  Pharm.,  1912,  250,  186 — 198). — In 
estimating  the  morphine  in  pantopon  “  Roche  ”  (that  is,  the  hydro¬ 
chlorides  of  the  total  alkaloids  in  opium),  the  author  finds  that  the 
usual  methods  of  the  pharmacopoeia  always  yield  results  which  are 
4 — 5%  too  low.  The  difficulty  is  to  remove  the  accompanying  alkaloids 
without  loss  of  morphine. 

In  examining  the  usual  methods,  the  author  has  employed  (1)  known 
mixtures  of  the  hydrochlorides  of  morphine,  narcotine,  papaverine, 
thebaine,  codeine,  and  narceine;  (2)  known  mixtures  of  morphine 
hydrochloride  and  pantopon  free  from  morphine;  (3)  pantopon  itself. 

The  Dieterich-Helfenberg  process  (Deutsch  Arzneibuch  V)  gives 
results  4 — 5%  too  low,  because  during  the  filtration  of  the  accompanying 
alkaloids  a  small  quantity  of  morphine  crystallises  in  and  on  the  filter. 
Debourdeaux’s  modification  of  the  method  of  the  English  and  of  the 
French  pharmacopceise  is  the  best  for  most  purposes,  because,  although 
the  results  are  about  3%  too  low,  the  error  is  constant,  and  it  is  only 
necessary  to  add  to  the  weight  of  the  morphine  found  30  mg.  for  every 
50  c.c.  of  mother  liquor. 

The  author  has  devised  a  very  convenient  method.  The  alkaloids 
are  liberated  by  sodium  hydrogen  carbonate,  and  those  other  than 
morphine  are  extracted  by  chloroform  saturated  with  morphine ;  the 
morphine  itself  is  then  extracted  by  a  mixture  of  equal  volumes  of 
isobutyl  alcohol  and  chloroform,  the  extract  is  shaken  with  a  known 
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amount  of  standard  hydrochloric  acid,  the  excess  of  which  is  found  by 
titration.  The  results  are  about  1‘5%  too  high.  C.  S. 

Chrysophanic  Acid  and  Chrysarobin.  Eugene  Leger  ( J \ 
Pharm.  Chim.,  1912,  [vii],  5,  588 — 591.  Compare  Tutin  and 
Clewer,  this  Journ.,  1912,  101,  290). — A  suggestion  that  chrysarobin 
should  be  substituted  for  chrysophanic  acid  for  medicinal  purposes, 
since  they  both  have  the  same  physiological  effect,  and  it  is  difficult  to 
obtain  the  latter  in  a  state  of  purity.  The  two  substances  can  be 
distinguished  (1)  by  their  behaviour  with  concentrated  sulphuric  acid, 
chrysarobin  giving  an  orange-yellow  colour  and  chrysophanic 
acid,  a  red. 

(2)  Chrysophanic  acid  when  triturated  with  alcohol  and  treated  with 
aqueous  sodium  hydroxide,  dissolves,  giving  a  red  solution.  Chrysa¬ 
robin  when  similarly  treated  is  insoluble  (compare  Liebermann  and 
Seidler,  Abstr.,  1879,  326).  W.  G. 

Detection  of  Saponin.  J.  Ruhle  ( Zeitsch .  Nahr.  Genussm.,  1912, 
23,  566 — 577). — Saponin  may  be  detected  by  means  of  its  haemolytic 
action,  the  test  being  applied  to  the  substance  after  the  latter  has  been 
extracted  from  the  article  under  examination  (compare  Abstr.,  1910, 
ii,  559).  As  the  haemolytic  action  of  the  saponin  varies  with  the 
cholesterol-content  of  the  blood  corpuscles,  its  presence  may  be  con¬ 
firmed  by  making  a  second  test  after  the  addition  of  cholesterol  to  the 
blood  corpuscle  liquid ;  should  the  haemolytic  action  fail  in  this  second 
test,  saponin  is  present,  as  the  haemolytic  action  of  other  substances  is 
not  inhibited  by  cholesterol.  The  test  is  not  influenced  by  the  presence 
of  glycyrrhizin,  but  this  substance  renders  Vamvakas*  test 
untrustworthy,  as  it  does  also  the  colour  reactions  with  a-naphthol, 
thymol,  etc.  W.  P.  S. 

Detection  of  Saponin  in  Beverages  and  Poods  by 
Haemolysis.  Cesare  Sormani  (Zeitsch.  Nahr.  Genussm.,  1912,  2i, 
561 — 566). — A  synopsis  of  papers  published  by  Rusconi  is  given,  and 
the  method  described  by  him  for  the  detection  of  saponin  (Abstr.,  1910, 
ii,  559)  is  recommended.  This  method  may  also  be  employed  for  the 
detection  of  the  seeds  of  Agrostemma  Githago,  Sorghum,  Atriplex,  and 
Delphinium  in  wheat  flour,  the  injurious  properties  of  these  seeds 
being  due  to  the  presence  of  saponin  as  a  constituent.  W.  P.  S. 

Refractivity  of  the  Products  of  the  Hydrolysis  of  Casein- 
ogen  and  a  Rapid  Method  of  Determining  the  Relative 
Activity  of  Trypsin  Solutions.  T.  Brailsfobd  Robertson  (J. 
Biol.  Chem.,  1912,  12,  23 — 29). — The  complete  hydrolysis  of  sodium 
caseinogenate  in  trypsin  does  not  alter  the  refractivity  of  its  solution. 
This  enables  a  simple  and  rapid  method  to  be  employed  of  determining 
from  time  to  time  the  extent  of  digestion,  namely,  precipitating  the  un¬ 
digested  caseinogenate  by  a  known  amount  of  acetic  acid,  filtering  off 
the  precipitate,  and  measuring  the  refractive  index  of  the  filtrate. 

W.  D.  H. 
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The  Gluten-content  and  the  Baking  Quality  of  Flour. 
Estimation  of  the  Gluten-content.  O.  Rammstedt  ( Pharm . 
Zentr.-h .,  1912,  53,  673 — 680).  —  Although  the  results  of  an  investiga¬ 
tion  carried  out  by  the  author  show  that  there  is  no  strict  relation 
between  the  quantity  of  gluten  yielded  by  a  flour  and  its  quality  from 
a  baking  point  of  view,  the  estimation  should  not  be  discarded,  as  it 
may  yield  useful  information  regarding  the  qualities  of  different  flours 
when  the  methods'  employed  for  the  estimation  have  been  improved. 
The  weight  of  the  gluten  should  be  determined  both  in  the  moist  and 
dry  state,  and  the  gluten  should  be  dried  under  reduced  pressure  in 
order  to  prevent  changes  in  its  composition.  W.  P.  S. 

Estimation  of  Humus,  Especially  in  Heavy  Clay  Soils. 
William  Beam  ( Cairo  Sci.  J.,  1912,  6,  93 — 1 03). — In  extracting  soils,  a 
Buchner  funnel,  with  a  layer  of  asbestos  underneath  the  filter  paper,  was 
employed.  The  soil  is  mixed  with  sand,  and  covered  with  a  layer  of 
sand,  over  which  a  filter  paper  is  placed.  It  was  found  that  washing 
with  water  cannot  be  depended  on  for  removing  the  excess  of  hydro¬ 
chloric  acid  used  for  liberating  the  humic  acids.  The  difficulty  is 
overcome  by  washing  with  a  solution  of  carbon  dioxide. 

For  complete  extraction  of  humus  it  is  necessary  to  renew  the 
ammonia  repeatedly.  Suspended  clay  is  readily  removed  by  ammonium 
carbonate  ;  a  part  of  the  humus  may,  however,  be  precipitated  with 
the  clay,  which  should  be  separated  by  filtration  and  re-extracted. 

Prolonged  heating  of  the  dried  humus  must  be  avoided,  otherwise  a 
portion  maybe  rendered  insoluble  in  ammonia. 

The  following  colorimetric  method  was  found  to  give  accurate 
results.  The  soil  (5  grams)  is  extracted  with  hydrochloric  acid,  and 
then  (without  working  out  the  acid)  boiled  for  ten  minutes  with  5% 
sodium  carbonate.  When  cold,  the  liquid  is  diluted  to  250  c.c.  and  left 
overnight,  or  centrifuged.  The  clear  liquid  is  decanted  through  an 
asbestos  filter,  and  the  colour  compared  with  that  obtained  with  a  soil 
in  which  the  amount  of  humus  has  been  estimated.  N.  H.  J.  M. 

Photometry  of  Blood-Pigment.  E.  E.  Butterfield  ( Zeitsch . 
physiol.  Chern.,  1912,  79,  439 — 445). — The  experiments  recorded  with 
the  spectrophotometer  show  that  the  estimation  of  haemoglobin  by  this 
instrument  is  possible.  Various  photometric  constants  with  different 
kinds  of  blood  are  given.  W.  D.  H. 

Quantitative  Spectroscopy  and  Spectrophotography  as 
Methods  for  Determining  the  Presence  of  Oxy  haemoglobin 
and  its  Derivatives.  Otto  Schumm  ( Biochem .  Zeitsch.,  1912,  42, 
304 — 315). — The  author  gives  a  general  account  of  the  methods 
already  published,  indicating  in  the  case  of  spectroscopy  the  method 
of  measuring  various  absorption  bands  and  of  determining  the 
position  of  maximum  absorption,  and  gives  examples  to  illustrate 
the  accuracy  of  the  method.  He  calls  attention  to  the  various 
advantages  and  disadvantages  in  photographing  the  spectrum  and 
using  the  photographs  for  measurements.  S.  B.  S. 
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The  Ultimate  Lines,  and  the  Quantities  of  the  Elements 
Producing  these  Lines,  in  Spectra  of  the  Oxyhydrogen  Flame 
and  Spark.  Sik  Walter  N.  Hartley  and  Henry  W.  Moss  ( Proc . 
Roy.  Soc .,  1912,  A ,  87,  38 — 48). — Wave-length  measurements  have 
been  made  of  the  ultimate  lines  in  the  oxyhydrogen  flame  and  spark 
spectra  of  a  number  of  metals,  and  the  quantities  of  the  various 
elements  which  are  required  for  the  appearance  of  the  ultimate  lines 
have  also  been  determined. 

In  the  case  of  the  spark  spectra,  an  arrangement  has  been  devised  by 
means  of  which  the  spectra  produced  by  any  desired  number  of 
discharges  can  be  recorded  on  photographic  plates.  In  utilising  this 
arrangement,  the  usual  procedure  was  to  expose  a  series  of  plates  to  a 
gradually  decreasing  number  of  discharges,  and  thus  to  eliminate  all 
but  the  most  persistent  lines.  The  smallest  quantity  of  material 
necessary  for  the  production  of  the  ultimate  lines  was  estimated  from 
the  loss  of  weight  of  the  electrodes  during  a  measured  interval  of 
discharge  and  the  number  of  discharges  per  second. 

A  comparison  of  the  ultimate  lines  in  the  two  types  of  spectra 
shows  that  these  are  usually  quite  different.  The  ultimate  line 
spectrum  varies  also  according  to  whether  the  observations  are  made 
with  the  eye  only,  or  by  photography,  and  in  the  latter  case  it  depends 
also  on  the  sensitiveness  of  the  photographic  plate.  H.  M.  D. 

Relationship  between  the  Atomic  Weights  and  Spectra  of 
the  Alkali  Metals.  Otto  Bury  ( Zeilsch .  physikal.  Chern.,  1912,  80, 
381 — 384). — The  rule  of  Kayser  and  Runge,  that  the  square  root  of 
the  differences  in  the  vibration  velocity  of  certain  pairs  of  lines  of  the 
third  order  in  the  spectra  of  the  alkali  metals  are  proportional  to  the 
atomic  weights  of  the  metals  is  only  approximate,  the  deviations  being 
the  greater  the  higher  the  atomic  weight.  The  author  suggests  that 
the  law  might  be  more  nearly  fulfilled  if  the  sum  of  the  vibration 
differences  of  all  the  pairs  of  lines  of  the  principal  series  is  taken  into 
consideration,  and  finds  an  excellent  agreement  in  the  case  of  rubidium 
and  a  modeiate  agreement  in  the  case  of  potassium.  The  data  for 
iiesium  are  not  sufficient  to  permit  of  calculation.  G.  S. 

The  Absorption  of  Ultra  violet  Radiation  by  Ozone  and 
its  Application  to  the  Estimation  of  Small  Quantities  of 
Ozone.  Friedrich  Kruger  and  M.  Moeller  ( Physikal .  Zeitsch., 
1912,  13,  729 — 732.  Compare  Hallwachs,  Abstr.,  1909,  ii,  1050). — • 
On  the  assumption  that  the  photo-electric  effect  is  proportional  to  the 
intensity  of  the  incident  light,  the  author  has  measured  the  absorption 
of  ultra-violet  light  of  wave-length  \  =  254  in  ozonised  oxygen  with, 
the  aid  of  a  photo-electric  cell  containing  a  potassium  electrode  in 
contact  with  hydrogen  at  a  pressure  of  0’3  mm.  The  results  obtained 
vol.  oil.  ii.  54 
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with  different  samples  are  in  good  agreement  with  those  found  by  the 
iodine  method,  and  it  is  shown  that  the  optical  method  can  be 
employed  for  smaller  concentrations  than  the  chemical  method,  the 
lower  limit  being  about  O001%. 

The  extinction-coefficient  has  also  been  determined  for  other  lines  in 
the  region  A  =  200  to  A  =  300,  the  values  obtained  differing  very  con¬ 
siderably  from  those  given  by  Meyer  (Abstr.,  1904,  ii,  2),  which  have 
been  made  the  basis  of  previous  attempts  to  estimate  small  quantities 
of  ozone  by  the  absorption  of  ultra-violet  light.  The  curve  showing 
the  connexion  between  the  extinction-coefficient  and  the  wave-length 
is  much  more  convex  to  the  wave-length  axis  than  the  curve  plotted 
from  Meyer’s  data,  and  the  magnitude  of  the  extinction-coefficient  at 
its  maximum  (A  =254)  is  much  greater  than  the  previously  recorded 
value.  H.  M.  D. 

Metallic  Compounds  with  Molecular  Asymmetry.  Alfred 
Werner  {Bull.  Soc.  chim.,  1912,  [i v],  11,  i — xxiv) — A  lecture 
summarising  the  author’s  work  on  the  optical  isomerism  of  compounds 
in  which  the  asymmetry  is  due  to  a  cobalt,  chromium,  iron,  or  rhodium 
atom.  D.  F.  T. 

The  Rotatory  Dispersion  of  Some  Camphor  Derivatives.  Leo 
A.  Tschugaeff  {Bull.  Soc.  chim. ,  1912,  [iv],  11,  718— 722).— The 
author  has  observed  (Abstr.,  1911,  ii,  450)  that  the  ketonic  derivatives 
of  the  terpenes  are  distinguished  by  an  unusual  elevation  of  the 
rotatory  dispersion,  [a]j,/[a]c.  The  investigation  is  now  extended  to 
a-chloro-,  a-iodo-,  aa'-dibromo-,  aa'-di-iodo-,  a/2-dibromo-camphor,  the 
ammonium  salt  of  a-bromocamphor-7r*sulphonic 
^tt  5?-.,  acid  (see  annexed  formula),  and  also  to  the 

CH2  CMe  CO  isomeric  /L(epi-)camphor ;  these  (in  benzene, 

CMe^  carbon  disulphide,  and  methyl  alcohol  solutions  at 

(jjp _ qjj _ (jpj  a  20°)  show  exalted  values  for  the  rotatory  disper¬ 

sions  [aJ^/LaJc  and  [a]^/[a]c,  the  values  being 
highest  for  the  aa'-di-substituted  derivatives  and  lowest  for  the 
a-mono-substituted.  For  the  a-halogen  derivatives  the  value  is 
independent  of  the  nature  of  the  halogen. 

The  conclusion  is  drawn  that  the  exaltation  is  probably  general  to  all 
camphor  derivatives  containing  the  grouping  C-CO-C,  and  is  con¬ 
nected  with  the  selective  absorption  in  the  ultra-violet  portion  of  their 
spectra.  D.  F.  T, 

The  Radiations  Effective  in  the  Photochemical  Synthesis 
of  Quaternary  Compounds,  in  the  Polymerisation  of  Different 
Gases,  and  in  the  Photolysis  of  Acetone.  Daniel  Berthelot 
and  Henri  Gaudechon  {Compt.  rend.,  1912,  155,  207 — 210). — Equal 
volumes  of  carbon  monoxide  and  ammonia  combine  in  a  few  hours  to 
give  formamide  under  the  influence  of  the  ultra-violet  rays  (A<0'2/r) 
from  a  mercury-quartz  lamp.  Combination  also  takes  place  slowly 
with  medium  ultra-violet  rays  (A  =  0’2  to  0'3/z),  but  there  is  no  combina¬ 
tion  under  the  influence  of  initial  ultra-violet  or  solar  rays  (A>0'3/a). 
On  the  other  hand,  formamide  slowly  decomposes  when  submitted  to 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  823 


ultra-violet  rays,  the  reaction  being  complicated  by  dehydration  and 
formation  of  hydrogen  cyanide. 

Light,  less  markedly  than  heat,  produces  polymerisation  (compare 
Compt.  rend.,  1910,  150,  1164).  Cyanogen  exposed  to  sunlight  slowly 
polymerises.  Acetylene,  under  the  same  conditions,  is  not  changed, 
but  it  too  polymerises  under  the  influence  of  the  ultra-violet  rays  from 
a  mercury-quartz  lamp. 

Acetone  is  rapidly  decomposed  into  carbon  monoxide  and  othane  by 
the  rays  from  the  lamp,  but  is  not  acted  on  by  sunlight.  A  10% 
aqueous  solution  of  acetone  behaves  similarly,  except  that  with  sunlight 
the  acetone  is  hydrated  and  decomposed,  giving  methane  and  acetic 
acid.  W.  G-. 

The  International  Radium  Standard.  Willy  Marckwald 
(Physical.  Zeitach.,  1912,  13,  732 — 734). — The  purity  of  the  radium 
chloride,  prepared  by  Mme.  Curie  for  the  International  Radium 
Standard,  and  by  Honigschmid  for  the  Austrian  Standard,  is  called 
into  question  on  the  ground  that  (as  is  the  case  for  mixed  liquids  with 
the  vapour  pressure),  in  the  fractional  crystallisation  of  isomorphous 
salt-mixtures  the  solubility  of  the  mixed  crystals  may  attain  a 
maximum  or  minimum  at  a  certain  composition.  Reasons  are  advanced 
for  considering  that  the  purest  radium  chloride  capable  of  being 
prepared  by  fractional  crystallisation  of  the  mixed  radium  and  barium 
chlorides  still  contains  1%  of  barium  chloride,  the  spectroscopic 
evidence  of  Mme.  Curie,  that  the  addition  of  0  6%  of  barium  chloride 
to  the  final  product  considerably  strengthened  the  barium  lines,  being 
considered  inconclusive.  The  addition  of  five  times  the  atomic  weight 
of  helium  (3‘99)  to  that  of  lead  (207'1)  gives  for  the  atomic  weight  of 
radium  227’0,  whereas  Honigschmid’s  value,  225'95,  referred  to  that 
of  lead  and  referred  to  that  of  uranium,  makes  the  atomic  weight 
of  helium  3'77  and  444  respectively,  on  the  usual  view  that  three 
atoms  of  helium  are  expelled  in  the  change  of  uranium  into  radium,  and 
five  atoms  in  the  chaDge  of  radium  into  lead.  It  is  suggested  that 
analogous  fractionations  should  be  carried  out  on  the  pure  material, 
converted  into  a  salt  with  another  anion,  such  as  the  bromide,  for  it  is 
improbable  that  the  solubility  relations  of  the  new  mixed  crystals  will 
be  the  same  as  for  the  chlorides.  ’  F.  S. 

The  Transformations  of  the  Active  Deposit  of  Thorium. 
E.  Marsden  and  C.  G-.  Darwin  ( Proc .  Roy.  Soc.,  1912,  .4,87,  17 — 29). 
— The  product  or  products  “  thorium-C  ”  give  two  types  of  a-rays  of 
ranges  4‘8  and  8  6  cms.  respectively,  and  produce  thorium-D,  which  gives 
(3-  and  y-rays,  and  from  Geiger  and  Nuttall’s  empirical  relation 
between  rauge  and  period,  it  is  to  be  expected  that  the  period  (one 
hour)  of  thorium-C  corresponds  with  the  rays  of  range  4  8  cm.,  whilst 
the  rays  of  range  8'6  cm.  correspond  with  a  period  of  10“ 12  second. 
The  conclusions  advanced  are  that  thorium-C,  a  homogeneous  substance 
of  period  of  about  one  hour,  undergoes  two  modes  of  disintegration  : 
(1)  35%  of  the  atoms  expel  an  a-ray  of  range  4’8  cms.,  and  are  trans¬ 
formed  into  thorium-Z> ;  (2)  65%  of  the  atoms  expel  a  (3- ray  of  high 
velocity  and  penetrating  power,  but  no  y-ray,  and  are  transformed 
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into  the  product  (called  thorium-C'2)>  which  expels  the  a-rays  of  range 
8*6  cms.,  and  probably  has  a  period  of  the  order  of  10-12  second. 
Thorium-2?,  on  the  other  hand,  gives  relatively  soft  /5-rays,  and  a  very 
intense  y-radiation,  which  is  the  most  penetrating  known,  and  has 
probably  six  times  as  much  energy  as  the  /5-rays.  The  products  both 
of  the  (72-  and  Z?-members  are  unknown,  and  are  probably  inactive, 
but  subtracting  six  times  the  atomic  weight  of  helium  from  that  of 
thorium  (six  a-particles  being  expelled  in  the  series),  the  result  is  very 
nearly  the  atomic  weight  of  bismuth,  of  which,  however,  there  is  very 
little  confirmatory  evidence.  These  conclusions,  which  are  in  agree¬ 
ment  with  all  the  known  facts  relating  to  the  active  deposit  of  thorium, 
have  been  drawn  from  the  following  lines  of  evidence. 

(1)  By  counting  the  number  of  scintillations  on  a  zinc  sulphide 
screen  receiving  a-particles,  from  a  wire  made  active  with  thorium-67 
after  passage  through  a  slit  and  strong  magnetic  field,  the  relative 
numbers  of  the  more  readily  and  less  readily  deviated  rays  were  found 
to  confirm  the  ratio  (035  +  065)  previously  deduced  in  other  ways. 
(2)  No  alteration  of  this  ratio  was  observed  when  very  short  ex¬ 
posures  to  the  thorium  emanation  of  the  wire  being  made  active  were 
employed.  The  a-activity  always  rose  to  a  maximum  in  225 
minutes,  corresponding  with  a  period  of  about  an  hour  for  the  a-ray- 
giving  product.  By  dipping  plates  of  various  electrochemical 
potentials  into  the  solution  of  the  active  deposit,  the  ratio  of  the  two 
types  of  a- par  tides  was  always  the  same.  Thorium-67  separated  by 
recoil  from  thorium-55  gave  the  ordinary  ratio,  and  this  was  not 
affected  by  volatilising  the  product  at  various  temperatures.  (3)  The 
/5-ray  absorption  curve  of  thorium-67  and  -Z?  was  compared  with  that 
of  pure  thorium-/?,  and  it  was  found  that  the  former  rays  were  the 
more  penetrating.  The  rise  of  /5-activity  of  thorium-67,  due  to  the 
production  of  thorium- D,  is  rendered  less  marked  when  a  screen  cuts 
off  the  less  penetrating  /3-rays,  showing  that  thorium-67  gives  a  more 
penetrating  /3-radiation  than  thorium-/?.  The  effect  of  the  y-rays  of 
thorium-6'  and  -Z?  was  only  1*15%,  whilst  that  of  thorium-/?  was 
2-5%  of  the  /3-radiation.  In  the  recoil  separation  of  thorium-/?  from 
the  active  deposit,  31%  of  the  activity  as  measured  by  y-rays  and 
only  8-8%  of  the  /3-activity  result  in  the  recoil  product.  A  mathe¬ 
matical  examination  of  the  results  favours  the  conclusions  stated. 
According  as  to  whether  the  breaking  up  of  the  atom  or  the  expulsion 
of  a  radiant  particle  is  considered  the  primary  or  fundamental  event, 
the  transformation  constant  of  those  atoms  of  thorium-67  giving  a-rays 
of  range  4‘8  cm.  must  be  either  that  usually  ascribed  to  thorium-6’ 
(0*1 15  min.-1)  or  0  35  times  this.  This  cannot  be  determined  directly, 
but  if  Geiger  and  Nuttall’s  rule  applies  to  the  thorium  series,  and  the 
ranges  of  the  a-rays  could  be  determined  to  0’33  mm.,  it  may  be 
possible  to  deduce  it  from  the  exact  range  of  the  a-particles.  F.  S. 

The  Branching  of  the  Radium  Disintegration  Series. 
Kasimir  Fajans  ( Physikal .  Zeitsch.,  1912,  13,  699 — 705). — The 

evidence  that  radium-/?  remits  directly  from  the  a-ray  change  of 
radium-6^,  and  that  radium-6'2,  a  product  of  half-period  1*4  minutes 
giving  /3-rays,  is  a  branch  product  of  radium-67^  is  considered  in  detail. 
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The  proportion  of  the  number  of  atoms  of  radium- D  which  recoil  was 
found  in  three  experiments  to  be  35%,  32%,  and  30%  of  the  total 
possible.  This  was  deduced  from  the  a-radiation  of  the  recoil  product, 
due  to  radium-5,  after  the  lapse  of  a  known  time.  An  upper  limit  to 
the  ratio  of  the  numbers  of  atoms  of  radium-(72  and  radium-Z)  respect¬ 
ively  produced  is  a  few  per  cent.,  for  the  intensity  of  the  /3-radiation 
due  to  radium-C2  in  comparison  with  that  of  radium-C'j  is  so  small 
that  the  existence  of  the  (72  member  cannot  be  detected  in  the  /3-ray 
growth  curve  from  pure  radium-5.  A  lower  limit,  which  is  perhaps 
nearer  the  true  value,  is  3/10, 000th.  Radium-C2  is  obtained  by  recoil 
from  radium-C,  but  its  /3-activity  is  only  of  the  order  of  1  /20,000th  of 
that  of  the  source.  This  small  proportion  was  originally  explained  on 
the  view  that  the  change  in  which  radium-(72  results  is  a  /3-ray  change, 
and  only  a  small  proportion  of  that  formed  is  recoiled. 

No  other  case  of  /3-ray  recoil  is  known — an  experiment  with  a  very 
powerful  radium-5  preparation  giving  no  trace  of  radium- F — and  it 
is  considered  probable  that  radium-<72  is  produced  in  an  a-ray  change 
in  very  small  relative  proportion.  Taking  into  consideration  that, 
from  the  range  of  the  a-rays  of  radium-(7,  the  change  in  which  they 
result  must  be  of  the  order  of  10“6  second,  it  is  probable  that  the 
change  of  radium-C'1  into  radium-Z)  occurs  through  an  intermediate 
product  (called  radium-C")  of  this  short  period.  From  analogy  to  the 
thorium  disintegration  scheme  of  Marsden  and  Darwin  (preceding 
abstract)  it  is  considered  likely  that  all  but  some  ten-thousandths  of 
the  radium-t?!  atoms  change  with  emission  of  /3-rays  into  radium-Z) 
through  the  short-lived  a-ray  product  radium-C",  whilst  the  remainder 
change,  with  the  emission  of  an  hitherto  undetected  a-radiation  of  low 
range,  into  radium-C2.  The  question  whether  the  actinium  series  is 
also  analogous  is  discussed.  F.  S. 

[The  Ionisation  of  Liquid  Hydrocarbons.]  TchkslasBialobjeski 
(La  Radium,  1912,  9,  227 — 230.  Compare  Abstr.,  1911,  ii,  837). — A 
reply  to  the  criticisms  of  Goldmann  (this  vol.,  ii,  515).  H.  M.  D. 

Mercury  Lamps  for  Use  in  Spectroscopy,  Polarimetry,  and 
Saccharimetry.  T.  Martin  Lowry  (Trans.  Faraday  Soc .,  1912,  7, 
267 — 270). — A  silica  mercury  lamp,  consisting  of  a  horizontal  tube 
with  a  bulb  at  one  end,  is  used  in  an  end-on  position.  In  order  to 
avoid  condensation  of  mercury  globules  on  the  surface,  a  silica  window 
is  mounted  on  a  re-entrant  tube  in  the  bulb,  so  that  it  is  kept  hot  by 
the  mercury  vapour.  Another  form  having  a  straight  tube,  is  used 
vertically,  and  gives  a  very  intense  line  of  light.  C.  H.  D. 

Electrolytic  Dissociation  of  Sulphurous  Acid.  Josef 
Lindner  { Monatsh 1912,  33,  613 — 672).  —  Sulphurous  acid  has  a 
maximum  conductivity  in  concentrated  solution  at  a  little  above  30°. 

The  conductivity  measurements  indicate  considerable  discrepancies 
when  calculated  according  to  the  laws  of  dilution.  The  expression 
(p/fAco  )2/(l  -  )v  could  not  be  made  constant  by  lowering  or 

increasing  the  value  of  .  The  observed  increase  in  the  conductivity 
during  the  estimation  is  due  not  to  any  oxidation,  but  to  internal 
changes  in  the  acid. 
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Sulphur  dioxide  departs  from  Henry’s  law  in  its  behaviour  towards 
water  even  at  50°.  The  differences  observed  at  this  temperature 
correspond  with  the  dissociation  of  the  acid  as  determined  by  the 
conductivity  measurements  ;  at  lower  temperatures  other  disturbing 
factors  come  into  play.  Accordingly,  the  solubility  does  not  follow  the 
usual  laws  of  dilution. 

The  partition  of  sulphur  dioxide  between  water  and  chloroform  is 
notin  agreement  with  the  law  of  Berthelot  and  Jungfleisch.  Sulphur 
dioxide  further  has  not  the  normal  molecular  weight  in  chloroform. 

Lower  values  for  the  dissociation  of  sulphurous  acid  in  water  are 
obtained  by  the  cryoscopic  method  than  by  the  other  methods  : 
here  also  the  dilution  laws  are  not  obeyed.  Phosphoric  acid  behaves 
similarly. 

The  magnitude  of  the  heat  of  dissociation  and  the  dependence  of  the 
dissociation  constant  on  the  temperature  are  as  postulated  by  van’t 
Hoff’s  laws.  E.  F.  A. 

Application  of  the  “  Scale  of  Combined  Influence  ”  to 
Explain  the  Ionisation  Constants  of  Organic  Acids,  and 
a  Reply  to  the  Criticism  of  C.  G.  Derick.  Akthur  Michael 
(J.  Aimer.  Chem.  Soc .,  1912,  34,  849 — 855). — In  an  earlier  paper 
(Abstr.,  1900,  i,  321)  it  was  pointed  out  that  the  chemical  properties 
and  reactions  of  organic  compounds  can  be  best  elucidated  by 
considering  the  sum  of  the  influence  of  the  constituent  atoms  of  the 
molecule,  and  a  “  scale  of  combined  influence  ”  was  employed  to 
explain  the  ionisation  constants  of  organic  acids.  The  objections 
raised  by  Derick  (Abstr.,  1911,  ii,  713)  to  these  views  are  discussed, 
and  it  is  stated  that  they  are  based  on  misunderstandings  and  that  his 
new  scale  of  combined  influence  is  fundamentally  wrong.  E.  G. 

Salt  Solutions  and  the  Law  of  Mass  Action.  F.  H. 
MacDougall  (J.  Amer.  Chem.  Soc .,  1912,  34,  855 — 860). — It  is 
suggested  that  the  abnormal  behaviour  of  strong  electrolytes  may  be 
due  to  the  influence  of  the  electric  charges  of  the  ions  in  increasing 
the  speed  at  which  the  molecules  dissociate,  and  that  the  effect  is 
proportional  to  some  power  of  the  total  ion  concentration.  From 
these  considerations,  the  following  expression  has  been  deduced : 
K  =  cy2/(l  -y)[l  +m(cy)n],  where  K  is  the  dissociation  constant,  c  the 
concentration  (in  gram-mols.)  of  the  solution,  y  the  fraction  ionised, 
and  m  and  n  constants.  This  has  been  applied  to  aqueous  solutions  of 
potassium  chloride,  potassium  nitrate,  and  copper  sulphate,  and  the 
value  of  n  has  been  found  to  be  approximately  0'66.  The  same 
formula  has  been  obtained  independently  by  Bray  and  Kraus  ( Science , 
1912,  36,  433).  E.  G. 

Dissociation  of  Hydrogen  into  Atoms.  Irving  Langmuir 
(J.  Amer.  Chem.  Soc.,  1912,  34,  860 — 877). — In  an  earlier  paper 
(this  vol.,  ii,  231)  it  was  shown  that  the  energy  required  to  maintain 
a  tungsten  wire  at  a  given  temperature  in  hydrogen  increases  at 
an  abnormal  rate  with  the  temperature,  and  it  was  suggested  that 
this  was  due  to  the  dissociation  of  the  hydrogen  molecules  into 
atoms. 
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A  theory  of  the  convection  of  heat  from  hot  wires  has  now  been 
developed,  by  means  of  which  the  loss  of  energy  from  heated  wires  in 
various  gases  can  be  readily  calculated  by  simple  equations.  The 
results  thus  calculated  for  nitrogen  and  for  mercury  vapour  agree  well 
with  the  experimental  results  up  to  3500°  (abs.  temp.),  whilst  those 
obtained  with  air  and  carbon  dioxide  show  similar  agreement  up  to 
the  m.  p.  of  platinum.  In  the  case  of  hydrogen,  the  results  do  not 
agree  above  2100°,  but  the  energy  loss  increases  very  rapidly,  and  at 
3300°  is  four  or  five  times  the  calculated  value.  A  theory  of  the 
conductivity  of  heat  in  a  dissociating  gas  is  presented,  and  the  heat 
of  the  reaction  and  the  degree  of  dissociation  at  various  temperatures 
have  been  calculated  and  found  to  agree  well  with  the  results  obtained 
from  van’t  Hoff’s  equation.  Experiments  have  been  carried  out  at 
low  pressures  which  show  that  the  phenomenon  is  a  true  dissociation, 
H2  =  2H,  and  evidence  is  adduced  to  show  that  it  is  not  electrolytic. 
Nitrogen  is  not  dissociated  to  an  extent  of  more  than  5%  at  a  pressure 
of  1  atmosphere  even  at  a  temperature  of  3500°. 

The  heat  of  reaction  at  constant  volume  for  2H  =  H2  is  550,000 
joules  or  130,000  cal.,  whilst  at  constant  pressure  it  would  be  about 
575,000  joules  or  136,000  cal.  at  3000°.  The  degree  of  dissociation 
at  any  temperature  T  is  given  by  the  equation:  ^ogpxljP-p1  — 
2‘665  -  14400/21+  ^\ogT,  where  px  is  the  partial  pressure  (in  atmos¬ 
pheres)  of  the  hydrogen  atoms  and  P  the  total  pressure.  This  also 
permits  of  the  calculation  of  the  free  energy  of  formation  of  hydrogen 
molecules.  The  degree  of  dissociation  (px)  of  hydrogen  at  a  pressure 
of  1  atmosphere  has  been  calculated  at  various  absolute  temperatures 
from  293°  to  5000°.  E.  G. 

An  Amalgam  Thermometer.  Douglas  McIntosh  and  Frederick 
M.  G.  Johnson  ( J .  Amer.  Chem.  Soc.,  1912,  34,  910 — 911). — During 
the  investigation  of  the  properties  of  certain  substances  between 
-  20°  and  —  80°,  attempts  were  made  to  prepare  thermometers  from 
various  amalgams.  The  only  satisfactory  result  was  obtained  with  an 
8’5%  solution  of  thallium.  Thermometers  made  with  this  amalgam 
have  proved  very  useful  down  to  —  60°.  The  amalgam  expands  with 
such  regularity  that  the  temperatures  plotted  against  those  given  by  a 
platinum  thermometer  are  in  a  straight  line.  E.  G. 

Thermostats.  Hugh  Marshall  [Trans.  Faraday  Soc.,  1912,  7, 
249  —  252). — The  best  electric  lamps  for  heating  thermostats  are 
tubular,  30 — 40  cm.  long  with  a  terminal  bulb ;  they  are  placed 
vertically  in  the  thermostat,  and  run  at  a  low  voltage  in  order  to 
prolong  their  life.  A  toluene  regulator  with  platinum-mercury  contact 
is  used,  actuating  a  relay. 

A  constant  temperature  of  0°  is  conveniently  obtained  by  using  a 
cylindrical  vessel  with  non-conducting  walls,  with  a  false  bottom  of 
perforated  metal,  on  which  rests  a  rectangular  inner  vessel.  Crushed 
ice  is  placed  below  as  well  as  above  the  false  bottom,  and  the  vessel  is 
then  filled  up  with  ice-water.  The  inner  vessel  is  filled  with  finely 
crushed  ice. 

A  temperature  of  12 '5°,  or  other  temperature  intermediate  between 


ii.  828 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


0°  and  20°,  is  obtained  by  using  an  internally-heated  glass  vessel 
immersed  in  a  larger  vessel  maintained  at  a  temperature  about  5° 
lower  by  the  introduction  of  ice.  C.  H.  D. 

Thermostats  and  Devices  used  in  Connexion  with  Thermo¬ 
stats.  Alexander  C.  Cumming  {Trans.  Faraday  Soc.,  1912,  7, 
253 — 259). — The  principal  types  of  regulators  are  described,  and  an 
account  is  given  of  two  new  forms.  In  the  first,  a  metal  plunger 
floats  on  the  mercury,  and  carries  a  re-curved  platinum  wire,  which 
comes  into  contact  with  a  platinum  plate  when  the  plunger  sinks. 
In  the  second,  current  does  not  pass  through  the  mercury,  the 
plunger  serving  to  raise  or  depress  a  platinum  contact  against  a 
spring. 

Good  stirring  is  obtained  by  using  a  tubular  stirrer  with  an  open 
side-tube  at  right  angles,  or  by  bubbling  air  through  a  wide  tube  open 
at  both  ends.  C.  H.  D. 

Two  Thermo-Regulators.  William  R.  Bous field  {Trans- 
Faraday  Soe.,  1912,  7,  260 — 266). — The  current  supplying  an  electric 
regulator  passes  through  part  of  a  column  of  mercury  contained  in  a 
barometer  tube,  the  lower  end  of  which  communicates  with  a  bulb 
containing  hydrogen,  which  serves  as  expansion  vessel.  The  bulb  at 
the  top  of  the  barometer  tube  should  be  about  half  full  under  normal 
conditions.  The  regulation  is  independent  of  variations  of  atmospheric 
pressure. 

A  modified  form  of  Lowry  gas  regulator  is  designed  in  the  form  of 
a  grid,  to  lie  along  the  side  of  the  thermostat.  C.  H.  D. 

Physico-chemical  Determinations  at  High  Pressures  by 
Optical  Methods.  Walter  Wahl  {Phil.  Trans.,  1912,  A,  212, 
117 — 148). — A  form  of  apparatus  is  described  with  the  aid  of  which 
transition  phenomena  have  been  investigated  at  high  pressures  by  an 
optical  method.  This  apparatus  consists  of  plant  for  the  production 
and  measurement  of  high  pressures,  the  pressure- bomb,  thermostat, 
and  the  optical  installation,  including  the  specially  constructed  windows 
of  the  pressure  bomb. 

With  this  apparatus  the  author  has  examined  the  influence  of 
pressure  on  the  melting  point  of  the  isotropic  form,  and  on  the 
transition  temperature  of  the  enantiotropic  forms  of  carbon  tetra- 
bromide,  and  also  on  the  melting  points  of  the  monotropic  forms 
of  a/3-dibromopropionic  acid.  Whereas  the  melting  point  of  the 
isotropic  form  of  carbon  tetrabromide  is  raised  1°  by  a  pressure  of 
16  kilograms  per  square  cm.,  the  corresponding  transition  temperature 
is  only  raised  half  as  much  by  the  same  pressure.  The  melting-point 
and  transition-point  curves  do  not  therefore  intersect  at  high  pressure, 
and  it  follows  from  this  that  the  anisotropic  modification  of  carbon 
tetrabromide  cannot  be  melted  at  any  pressure.  The  theoretical  triple 
point  deduced  from  the  curves  would  lie  at  about  0°  and  a  negative 
pressure  of  about  1500  kilograms  per  square  cm.  In  the  case  of 
u/?-dibromopropionic  acid,  the  melting  point  of  the  stable  modification 
is  raised  1°  by  a  pressure  of  51 ’28,  and  that  of  the  unstable  form  the 
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same  amount  by  a  pressure  of  53‘48,  kilograms  per  cm.2.  It  thus 
appears  that  the  melting-point  curves  diverge  as  the  pressure  is 
increased,  and  the  unstable  form  will  therefore  melt  at  a  lower  tem¬ 
perature  than  the  stable  form  at  all  pressures,  and  will  remain 
unstable.  H.  M.  D. 


Determination  of  Melting  Points  with  the  Aid  of  the 
Microscope.  Marshall  P.  Cram  (J.  Amer.  Chem.  Soc.,  1912,  34, 
954 — 956). — A  method  is  described  for  the  determination  of  the 
m.  p.  of  a  substance  with  the  aid  of  the  microscope,  and  is  recom¬ 
mended  for  cases,  such  as  sometimes  occur  in  toxicological  work, 
in  which  the  quantity  of  material  available  is  not  sufficient  for  intro¬ 
duction  into  a  capillary  tube.  The  substance  on  the  slide  is  heated  by 
means  of  a  coil  of  wire  placed  beneath  it,  and  through  which  an  electric 
current  is  passed.  The  coil  is  wound  in  a  brass  tube,  and  the  thermo¬ 
meter  is  introduced  into  the  middle  of  the  coil  through  an  opening  in 
the  side  of  the  tube.  The  apparatus  does  not  permit  of  accurate 
results,  but  is  capable  of  yielding  approximations  within  a  few  degrees 
of  the  true  m.  p.  The  highest  readings  obtainable  were  64°  with 
a  current  of  06  ampere,  and  153°  with  a  current  of  095  ampere, 
whilst  with  a  current  of  1'25  ampere  the  temperature  rose  above  200°. 

E.  G. 

Vaporisation.  VI.  Hans  von  Juptner  ( Zeitsch .  physikal.  Chem., 
1912,  80,  299—318.  Compare  Abstr.,  1908,  ii,  663,  810;  1909, 
ii,  21  ;  1910,  ii,  583,  689). — A  theoretical  paper  in  which  the  author’s 
theory  of  ideal  liquids  is  applied  to  certain  liquids  the  properties 
of  which  have  been  very  fully  investigated.  The  meaning  of  the 
symbols  is  the  same  as  in  previous  papers  of  the  series. 

The  density  of  the  ideal  liquid,  of  a  real  liquid,  and  of  its  saturated 
vapour  are  represented  diagramatically,  and  the  changes  observed  in 
cooling  a  vapour  of  high  tension  discussed.  In  a  previous  paper 
several  formulae  have  been  given  for  the  calculation  of  the  density  of 
the  saturated  vapour  and  of  the  real  liquid  from  the  density  of  the 
ideal  liquid  in  terms  of  the  expression  y  —  (d  -  D)j'2Dk.  The  formula 
y  —  A  ZJ\  —  TjTk,  where  A  is  a  constant  (2  or,  more  accurately,  1*91 ), 
is  shown  from  the  experimental  data  for  fluorobenzene  not  to  be  quite 
accurate,  and  better  results  are  obtained  when  A  is  not  taken  as 
constant,  but  is  represented  by  the  expression  A  =  1’953 — 0'291(1  -  TjT '&). 
The  same  formula,  with  slightly  different  values  of  the  constants,  is 
also  shown  to  hold  for  ammonia  and  for  carbon  dioxide.  The  full 
density-temperature  diagram  for  carbon  dioxide  is  given,  and  it  is 
shown  that  the  inner  latent  heat  of  evaporation  increases  at  first 
and  then  diminishes  as  the  temperature  rises,  whilst  the  internal 
pressure  of  the  saturated  vapour  shows  the  converse  behaviour. 

It  is  shown  that  the  relationships  between  a  solid  substance  and  its 
vapour  can  also  be  deduced  on  the  assumption  of  the  existence  of  an 
ideal  solid,  and  the  considerations  are  illustrated  by  means  of  the  data 
for  phosphorus  and  sulphur.  G.  S. 
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A  Thermodynamic  Measure  of  the  Degree  of  Polymerisa¬ 
tion  of  Liquid  Substances.  Madison  M.  Garver  ( J .  Physical 
Chem.,  1912,  16,  454 — 470.  Compare  this  vol.,  ii,  536). — The 
opinion  recently  expressed  by  van  der  VVaals  that  all  liquid 
substances  must  consist  more  or  less  of  polymerised  molecules  is 
incompatible  with  the  assumption  made  by  Ramsay  and  Shields  that 
substances  giving  a  normal  temperature-coefficient  of  surface  tension 
are  not  polymerised. 

According  to  the  relation  previously  established  by  the  author,  the 
molecular  attraction  in  the  surface  film  is  proportional  to  the  density 
instead  of  to  the  square  of  the  density  as  assumed  by  van  der  Waals. 
If  Maxwell’s  law  of  distribution  of  molecular  energies  is  applicable 
to  both  liquids  and  gases,  any  polymerisation  in  passing  from  the 
gaseous  to  the  liquid  state  will  be  accompanied  by  a  liberation  of 
internal  molecular  energy.  Conversely,  if  it  be  found  that  the  heat 
liberated  during  the  isothermal  conversion  of  a  vapour  to  its  liquid  is 
in  excess  of  the  equivalent  of  the  work  done  by  all  the  forces 
concerned,  both  internal  and  external,  the  excess  must  be  attributed 


to  polymerisation  having  occurred. 

Thus  if  p  is  the  external  pressure  and  y  the  internal  pressure, 
L  the  latent  heat  of  vaporisation,  and  H  the  heat  liberated  by 
polymerisation  changes  on  passing  isothermally  from  vapour  to  liquid  : 

H—L-  J  (p  +  y)dv. 

If  no  polymerisation  occurs,  f  (p  +  y).dv,  and  the  ratio 

f 2  Jl 

r  =  L/J  (p  +  y).dv—l.  The  value  of  the  ratio  r  has  been  calculated 

for  a  number  of  liquids.  Theoretically  r  is  closely  related  to  the  k  in 
Ebtvos’  formula.  The  normal  value  of  k  indicating  that  no  association 
occurred  was  assumed  to  be  2T2  in  Ramsay  and  Shields’  work.  The 
value  of  r  for  the  same  liquids  is  now  found  to  be  about  0’2  less 
than  k ,  and  as  it  is  considerably  more  than  unity  it  indicates 
considerable  polymerisation  in  Ramsay  and  Shields’  “normal”  liquids. 
The  one  liquid  which  gives  values  of  r  in  any  way  approximating  to 
unity  is  acetic  acid. 


When  two  molecules  unite  to  form  a  single  molecule  isothermally, 
one  half  of  the  total  energy  of  the  two  molecules  must  leave  the 
system  as  heat.  The  two  molecules  act  about  a  common  mass  centre, 
and  there  can  be  no  force  or  pressure  between  them.  The  function  pv, 
which  represents  energy,  may  yield  consistent  numerical  results  even 
when  the  symbols  p  and  v  separately  have  no  physical  meaning,  as  in 
the  osmotic  theory  of  electromotive  force.  Thus  the  supposed 
“  internal  pressures  ”  of  liquids  (Tammann),  amounting  to  thousands 
of  atmospheres,  have  no  physical  existence  as  pressures  in  the  ordinary 
sense  of  the  word. 


The  author’s  view  is  confirmed  by  the  fact  that  it  leads  to  a  theory 
of  osmotic  pressures  which  is  consistent  with  the  conclusion  drawn  by 
Morse  and  Fraser,  namely,  that  the  volume  of  the  solvent  must  be 
considered  instead  of  the  volume  of  the  solution.  R.  J.  C. 
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Molecular  Attraction  in  Liquids  and  in  Liquid  Films. 
Madison  M.  Garver  (J.  Physical  Chem.,  1912,  10,  471 — 474. 
Compare  preceding  abstract). — The  author’s  view  of  molecular  attrac¬ 
tion  necessitates  the  conclusion  that  surface  tension,  that  is,  the 
attraction  in  the  surface  film,  depends  on  the  number  of  molecules 
present  irrespective  of  their  mass.  A  heavy,  polymerised  molecule 
exerts  no  more  attraction  in  the  film  than  a  lighter  and  less 
complex  one. 

To  account  for  this  apparent  departure  from  the  ordinary 
Newtonian  laws  of  mass  attraction,  the  assumption  must  be  made 
that  a  polymerised  molecule  occupies  the  same  volume  as  a  simple  one. 
This  is  admittedly  the  case  in  a  gaseous  system,  being  the  basis  of  the 
law  of  Avogadro,  and  the  existence  of  an  attractive  force  which  is  not 
a  function  of  the  mass  is  held  to  be  quite  reconcilable  with  molecular 
mechanics. 

The  author’s  theory  lends  no  support  to  the  view  that  surface 
attraction  is  so  great  as  materially  to  increase  the  density  of  the 
surface  film.  R.  J.  C. 

Densities  of  Some  Gases  and  Vapours.  Anatole  Leduc 
( Compt .  rend,.,  1912,  155,  206 — 207). — The  author  has  calculated  the 
densities  of  a  large  number  of  gases  and  vapours,  and  in  some  cases 
also  determined  them  experimentally.  The  results  are  set  out  in 
a  table.  The  method  of  calculation  has  already  been  published 
(compare  Ann.  Chim.  Phys.,  1910,  [viii],  19,  459).  W.  G. 

Relationship  between  the  Molecular  Volume  and  Structure 
of  Solid  Chemical  Compounds.  Friedrich  Teltscher  ( Zeitsch . 
physikal.  Chem,.,  1912,  80,  319 — 337). — The  suggestion  that  one 
element  in  a  compound  may  have  a  predominant  influence  in  deter¬ 
mining  the  molecular  volume  of  a  compound  has  been  tested  by  means 
of  the  available  data  for  compounds  containing  chlorine.  There  is  no 
evidence  of  such  an  influence  in  the  case  of  binary  compounds,  since 
their  molecular  volumes  are  very  different,  and  although  the  molecular 
volumes  of  the  chlorides  of  bivalent  compounds  are  not  very  different, 
from  which  it  might  be  concluded  that  the  volume-determining 
property  of  chlorine  increases  with  the  number  of  atoms  of  this 
element  in  the  molecule  ;  this  conclusion  is  not  borne  out  by  the  data 
for  compounds  containing  three  chlorine  atoms,  since  the  molecular 
volumes  differ  considerably  among  themselves. 

The  attempt  is  made  to  account  for  this  apparent  want  of  con¬ 
formity  with  the  theory  on  the  basis  of  speculations  regarding  the 
structure  of  the  molecules.  One  assumption  is  that  one  atom  can 
approach  another  only  up  to  a  certain  distance  depending  on  the 
nature  of  the  other  atom ;  this  distance  is  krrown  as  the  chemical 
radius,  and  is  proportional  to  the  cube-root  of  the  atomic  weight. 
Evidence  is  given  that  when  the  molecular  volumes  of  two  elements  of 
given  structure  are  known,  the  molecular  volumes  of  all  other  stages 
of  valency  and  types  of  structure  can  be  calculated.  The  radii  and 
molecular  volumes  of  a  number  of  elements  found  in  this  way  are  in 
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most  cases  only  in  moderate  agreement  with  the  experimental  values. 
The  structural  formulae  of  certain  oxides  and  oxy-salts  are  discussed. 

G.  S. 

Viscosity  of  Carbon  Dioxide.  P.  Phillips  ( Proc .  Roy.  Soc., 
1912,  A,  87,  48 — 61)  — In  order  to  carry  out  measurements  of  viscosity 
at  high  pressures,  the  author  has  modified  the  simple  form  of  apparatus 
described  by  Rankine  (Abstr.,  1910,  ii,  188),  and  with  this,  measure¬ 
ments  of  the  viscosity  have  been  made  at  pressuies  ranging  from  1  to 
120  atmospheres.  The  data  obtained  at  20°,  30°,  32°,  35°,  and  40° 
are  plotted  in  the  form  of  curves  which  show  the  variation  of  the 
coefficient  of  viscosity  (rj)  and  also  of  the  kinematic  viscosity  (rj/p)  with 
the  pressure  at  each  temperature. 

The  viscosity -pressure  isothermals  are  very  similar  in  form  to  the 
density- pressure  isothermals,  the  only  difference  being  that  the  former 
cross  one  another,  whereas  the  latter  do  not.  The  crossing  of  the 
curves  occurs  before  the  gas  undergoes  liquefaction,  indicating  that  the 
gas  begins  to  behave  like  a  liquid,  as  regards  viscosity,  before 
condensation  takes  place. 

The  curves,  which  are  obtained  when  the  viscosity  is  plotted  against 
the  density  or  the  square  of  the  density,  seem  to  show  that  the 
viscosity  is  almost  entirely  dependent  on  the  density,  for  the  points 
corresponding  with  different  temperatures  are  all  similarly  situated 
with  reference  to  the  curves.  Between  densities  of  0‘2  and  07,  the 
viscosity  is  approximately  a  linear  function  of  the  square  of  the  density, 
which  means  that  the  change  in  viscosity  is  due  almost  entirely  to  the 
change  in  attraction  between  two  adjacent  layers  of  the  fluid. 

H.  M.  D. 

The  Viscosity  of  Solutions.  C.  Ch^neveau  ( Compt .  rend.,  1912, 
155,  154 — 155). — The  author  has  determined  the  viscosity  of  aqueous 
solutions  of  ethyl  alcohol  sulphuric  acid,  and  nitric  acid  by  means  of 
a  viscometer  based  on  Poiseuille’s  law.  Comparing  his  results  with 
those  obtained  by  a  study  of  the  refractive  indices  of  the  same 
substances,  the  hydrates  indicated  by  the  two  methods  are,  in  general, 
different.  The  viscosity,  however,  does  not  appear  to  indicate  the 
possibility  of  a  large  number  of  hydrates.  W.  G. 

The  Viscostagmometer.  Method  for  Estimation  of  Surface 
Tension,  Viscosity,  and  Adsorption.  Isidor  Traube  ( Biochem . 
Zeitsch.,  1912,  42,  500 — 503). — The  principle  of  the  apparatus 

described  (which  is  figured  in  the  text)  is  the  measurement  of  the 
relative  volumes  of  a  drop  falling  from  a  given  capillary  tube,  and  com¬ 
parison  of  this  with  the  volume  of  a  drop  of  water  falling  from  the 
same  apparatus.  The  volumes  are  proportional  to  the  surface  tension. 
The  liquid  is  contained  in  a  tube  with  scale  divisions  which  ends  in  a 
fine  capillary.  The  size  of  the  drop  is  indicated  by  the  number  of 
scale  divisions.  The  same  apparatus  can  be  employed  for  measurement 
of  viscosity.  A  method  is  also  indicated  by  means  of  which  the 
apparatus  can  be  employed  for  the  measurement  of  adsorption. 

S.  B.  S. 
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Adsorption  Phenomena.  L.  Gurwitsch  ( Zeitsch .  Chem.  Ind. 
Kolloide,  1912,  11,  17 — 19) — In  connexion  with  the  decolorisation  of 
mineral  oil  residues,  the  author  has  examined  the  influence  of  the 
size  of  the  particles  of  floridin  on  the  extent  to  which  the  colouring 
matters  are  removed  and  on  the  velocity  with  which  this  removal  is 
effected.  Although  with  increase  in  the  fineness  of  subdivision  of  the 
granules,  the  speed  of  decolorisation  increases,  the  final  result  is 
independent  of  the  size  of  the  particles.  This  is  also  true  for  the  sum 
total  of  the  substances  which  are  adsorbed  by  the  floridin,  although 
the  courses  of  the  two  phenomena  are  not  quite  parallel. 

When  the  porous  hydrosilicate  is  brought  into  contact  with  amylene, 
a  considerable  amount  of  heat  is  evolved,  and  experiments  are  described 
which  indicate  that  this  is  due  to  polymerisation  of  the  hydrocarbon. 

Similar  results  are  obtained  with  hexylene.  H.  M.  D. 

Traube’s  Theory  of  Cohesion  Pressure.  Franz  Bubanovic 
( Pftii'jer's  Archiv,  1 9 1 2,  146,  484 — 498.  Compare  Abstr.,  1911,  ii, 
469). — In  recent  papers  (summarised  loc.  cit.)  Traube  has  developed 
the  theory  that  the  so-called  “cohesion  pressure,"  which  may  be 
defined  as  the  difference  between  the  surface  tension  of  the  solution 
and  that  of  the  solvent,  is  the  principal  factor,  not  only  in  osmosis,  but 
in  other  properties  of  solutions.  The  author  points  out,  more 
particularly  on  the  basis  of  the  experiments  of  Forch  (Abstr.,  1899, 
ii,  640),  that  the  agreement  between  the  results  of  surface  tension 
measurements  by  different  observers  is  not  sufficiently  good  to  enable 
generalisations  to  be  founded  on  them  with  confidence.  Traube  has 
further  suggested  that  in  their  effect  on  the  cohesion  pressure  and  on 
certain  other  properties  of  solutions,  the  cations  and  anions  can  be 
arranged  in  a  definite  order.  The  author  confirms  this  view  to  some 
extent  by  a  recalculation  of  the  data  for  the  surface  tension  of  aqueous 
solutions  obtained  by  Rontgen  and  Schneider  (compare  Ann.  Phys. 
C/iem.,  1886,  [iii],  29,  165).  Finally,  it  is  pointed  out  that  no  definite 
relationship  has  been  shown  to  exist  between  the  osmotic  pressure  of  a 
solution  and  the  so-called  cohesion  pressure.  G.  S. 

Dissociation  Pressures  of  Phosphonium  Bromide  and  Iodide. 
Frederick  M.  G.  Johnson  (J.  Amer.  Chem.  Soc.,  1912,  34,  877 — 880). 
— The  dissociation  pressures  of  phosphonium  chloride  have  been  investi¬ 
gated  by  Tammann  (Abstr.,  1902,  ii,  69).  Iu  the  case  of  the  bromide  and 
iodide,  only  the  temperatures  at  which  the  dissociation  pressures  are 
one  atmosphere  have  hitherto  been  recorded,  and  these  substances 
have  therefore  been  further  investigated.  The  method  employed  for 
measuring  the  pressures  was  similar  in  principle  to  that  used  in 
earlier  work  (Abstr.,  1908,  ii,  157;  1909,  ii,  23;  1911,  ii,  727). 
The  dissociation  pressures  of  phosphonium  bromide  have  been  deter¬ 
mined  at  temperatures  from  —  80°  to  SS’S0,  and  those  of  the  iodide 
from  0°  to  61°.  The  results  have  been  plotted  as  curves,  which  show 
that  the  bromide  and  iodide  have  a  dissociation  pressure  of  one 
atmosphere  at  38°  and  62°  respectively.  E.  G. 

Dissociation  [Tension]  of  Hydrated  Salts.  H.  Bolte  ( Zeitsch . 
physikal  Chem.,  1912, 80,  338 — 360). — The  vapour  pressures  of  a  number 
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of  salt  hydrates  have  been  measured  by  a  static  method,  the  salts  being 
kept  at  constant  temperature  in  a  vessel,  free  from  air,  connected 
with  a  mercury  manometer,  on  which  the  pressure  was  read  off  from 
time  to  time. 

Hydrates  of  magnesium  sulphate  containing  7,  6,  5,  4,  3,  2,  and  1 
molecule  of  water  exist;  their  tensions  have  been  measured  at  30’75o. 
The  vapour  tension  is  independent  of  the  form  of  the  salt,  whether 
crystal  or  powder.  The  alteration  of  vapour  pressure  from  one 
hydrate  to  another  is  discontinuous,  as  is  also  the  case  with  the 
hydrates  of  manganous  sulphate.  The  maximum  tensions  of  the 
hepta-  and  hexa-  hydrates  of  manganous  sulphate  are  the  same,  and 
there  is  also  no  difference  in  the  tensions  of  the  tri-  and  tetra- hydrate. 
There  are  three  hydrates  of  potassium  hydroxide,  containing  2,  1,  and 
f  molecules  of  water  respectively  to  one  molecule  of  salt,  and  it  was 
iound  that  with  change  from  one  hydrate  to  another  there  is  a  slow 
continuous  fall  of  pressure,  as  well  as  a  discontinuous  change.  No 
steady  vapour  pressure  was  observed  either  for  carnallite  or  kainite 
from  30°  to  70°. 

It  has  been  suggested  by  Miiller-Erzbach  that  the  ratio  between  the 
vapour  pressures  of  a  salt  hydrate  and  water  increases  continuously 
with  the  temperature,  but  the  author  shows  by  observations  with 
hydrated  manganous  sulphate  that  this  is  not  the  case  ;  the  ratio 
attains  a  maximum  at  18°.  Evidence  has  been  obtained  that  hydrates 
poorer  in  water  cannot  always  exist  as  stable  substances  in  contact  with 
higher  hydrates.  G.  S. 

The  Theory  of  Emulsification.  II.  Wilder  D.  Bancroft 
(J.  Physical  Chem.,  1912,  10,  345 — 372.  Compare  this  vol.,  ii,  542). 
— The  paper  consists  of  a  critical  summary  of  the  work  of  Chichkoff 
(1880),  Gad  (1878),  Rachford  (1891),  and  Moore  and  Krumbholz 
(1898).  The  significant  facts  which  emerge  are  as  follows : 

Olive  oil  when  added  in  drops  to  a  solution  of  sodium  carbonate 
spontaneously  emulsifies  if  it  contains  5  ‘5%  of  free  fatty  acid.  Spon¬ 
taneous  emulsification  occurs  less  readily  if  the  oil  contains  more  or 
less  free  acid  than  5 '5%.  A  mixture  which  does  not  emulsify  spontan¬ 
eously  is  often  emulsified  by  moderate  shaking,  but  excessive  shaking 
may  be  detrimental.  The  protecting  soap  solutions  do  not  reach  their 
maximum  insolubility  and  strength  instantaneously. 

There  is  no  evidence  that  the  mixture  of  acids  formed  by  the  partial 
hydrolysis  of  any  given  fat  is  the  best  possible  mixture  for  emulsify¬ 
ing  that  particular  fat.  Blood  albumin  and  egg  albumin  have  very 
little  power  of  maintaining  an  oil  emulsion.  The  acid  and  alkali 
albumins  prepared  from  them  are  very  effective  emulsifying  agents, 
however.  In  comparison  with  many  artificially  prepared  emulsions, 
milk  is  rather  unstable.  R.  J.  C. 

The  Theory  of  Emulsification.  III.  Wilder  D.  Bancroft 
(J.  Physical  Chern.,  1912,  16,475 — 512.  Compare  preceding  abstract). 
— Pickering’s  paper  on  kerosene  emulsions  (Trans.,  1907,  ii,  2001)  is 
reproduced  verbatim,  followed  by  a  critical  discussion.  The  conclusions 
drawn,  in  so  far  as  they  are  novel,  are  as  follows ; 
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The  theory  of  surface  tension  is  not  so  important  for  the  under¬ 
standing  of  emulsification  as  has  generally  been  supposed.  For 
instance,  colloidal  ferric  oxide  which  has  practically  no  effect  on  the 
surface  tension  of  water  is  an  excellent  emulsifier.  The  pellicle  theory 
of  Pickering  does  not  entirely  exclude  the  electrostatic  charge  theory 
of  emulsions,  since  both  causes  may  co-operate.  If  the  conditions  are 
such  that  a  brittle  instead  of  an  clastic  film  tends  to  form,  for 
example,  with  a  too  concentrated  soap  solution,  emulsification  will  be 
unsatisfactory.  The  nature  of  the  soap  employed  is  of  importance 
from  this  point  of  view. 

Pickering  considered  that  emulsification  will  be  produced  by  any 
insoluble  particles  in  a  sufficiently  fine  state  of  division,  which  have 
only  a  slight  tendency  to  agglomerate,  which  are  more  readily  wetted 
by  water  than  by  oil,  and  are  not  crystalline.  In  the  author’s  view 
this  statement  is  inadequate  because  it  does  not  specify  that  the 
precipitate  must  be  of  such  a  nature  and  in  such  a  state  that  it  can 
and  does  form  a  coherent  film,  that  is,  one  in  which  the  particles  are 
not  discrete.  The  conditions  which  determine  this'  cannot  yet  be 
stated.  The  corollary  to  Pickering’s  hypothesis  is  that  fine  insoluble 
particles  which  do  not  emulsify  kerosene,  because  they  are  more  readily 
wetted  by  it  than  by  water,  should  emulsify  water  in  kerosene,  but 
such  emulsions  have  not  been  observed. 

It  is  held  that  the  segregation  into  several  distinct  layers  of  the 
emulsion  of  “  Solar  distillate  ”  with  basic  copper  sulphate  observed  by 
Pickering  had  no  objective  existence.  Pickering’s  experiments  have 
been  repeated  by  the  author,  using  benzene  instead  of  kerosene. 

R.  J.  C. 

Osmotic  Pressure  of  Sucrose  Solutions  at  High  Tempera¬ 
tures.  Harmon  N.  Morse,  William  W.  Holland,  Chester  N.  Myers, 
G.  Cash,  and  J.  B,  Zinn  ( Amer .  Chem.  J.,  1912,  48,  29 — 94). — In  an 
earlier  paper  (Abstr.,  1911,  ii,  701)  it  was  shown  that  the  osmotic 
pressures  of  all  aqueous  sucrose  solutions  containing  from  0’1  to  1‘0 
gram-mol.  per  litre  obey  Gay-Lussac’s  law  for  gases  between  0°  and 
25°.  It  was  not  evident,  however,  whether  they  obey  Boyle’s 
law.  The  fact  that  the  osmotic  pressures  appeared  excessive  and  not 
proportional  to  the  concentration  of  the  solution  was  not  regarded  as 
evidence  against  the  validity  of  Boyle’s  law  in  such  cases,  for  it  was 
considered  possible  that  the  anomalies  might  be  due  to  unknown 
molecular  relations  between  the  sucrose  and  portions  of  the  solvent 
which  would  cause  the  solutions  to  become  more  concentrated.  It  was 
thought  likely  that  such  relations,  if  they  exist,  would  become  simpler 
at  higher  temperatures,  and  a  study  of  this  question  has  now  been 
carried  out.  The  osmotic  pressures  have  been  determined  of  solutions 
containing  0T  to  1*0  gram-mol.  of  sucrose  per  litre  at  30°,  40°,  50°, 
60°,  70°,  and  80°. 

The  results  show  that  the  OTW-solution  between  30°  and  60°  and 
the  O^W-solution  between  50°  and  60°  obey  strictly  Gay-Lussac’s  law 
for  gases.  Between  25°  and  30°  the  ratio  of  osmotic  to  gas  pressure 
(which  is  constant  but  greater  than  unity  from  0°  to  25°)  begins  to 
decrease  at  all  concentrations,  but  more  rapidly  in  the  more  dilute 


ii.  836 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


solutions.  This  decrease  continues  at  the  higher  temperatures  until 
the  osmotic  pressure  becomes,  in  every  instance,  equal  to  the  calculated 
gas  pressure  of  the  sucrose.  Boyle’s  law  is  found  to  hold  in  the  0'1 
and  0  2  ^-solutions  at  50°;  in  the  (hi,  0‘2,  03,  and  04  V-solutions  at 
60°  ;  in  the  0‘5,  06,  and  0*7  JVsolutions  at  70°;  and  in  the  0  8,  0-9, 
and  1  '0  W-solutions  at  80°.  E.  G. 

The  Solution  Volumes  of  Nitric  Acid.  Victor  H.  Veley 
(Trans.  Faraday  Foe.,  1912,  7,  229 — 236). — The  solution  volume  of 
nitric  acid  in  water  increases  with  the  concentration,  the  rate  of 
increase  falling  off  between  94  and  100%,  owing  to  pol)  merisation  of 
the  nitric  acid  molecules.  The  greatest  simplicity  is  reached  at 
about  50%.  C.  H.  D. 

[Fused  Salts  as  Solvents.]  William  0.  Bray  ( Zeitsch .  physikal. 
Chem.,  1912,  80,  378 — 380) ;  Otto  Sackur  (ibid.,  308.  Compare  this 
vol.,  ii,  744). — The  first-named  author  further  criticises  the  views  of 
Sackur  as  to  the- nature  of  fused  salts,  to  which  the  last-named  replies 
that  he  has  found  no  cause  to  change  his  former  opinion  on  the 
question  (loc.  cit.).  G.  S. 

Crystallisation  in  Ternary  Systems.  V.  Ternary  Systems 
with  a  Gap  of  Miscibility  in  the  Liquid  and  also  in  the  Solid 
State.  Nicola  Parravano  and  G.  Sirovich  (Gazzetia,  1912,  42,  i, 
577 — 607.  Compare  Abatr.,  1911,  ii,  704,  705). — The  process  of 
crystallisation  is  studied  in  detail  in  a  single  type  of  ternary  system, 
and  rules  are  given  for  the  determination  of  the  limits  of  existence  of 
the  respective  phases,  A  short  account  is  also  given  of  the  remaining 
possible  types.  C.  H.  D. 

The  Formation  of  a  Heat  Reversible  Gel.  William  B.  Hardy 
(Proc.  Roy.  Foe.,  1912,  A,  87,  29 — 37). — It  has  been  found  that  the 
substance  5-dimethylaminoanilo-3  :  4-diphenylc^cfopeutane-l  :  2-dione 
(Ruhemann  and  Naunton,  Trans.,  1912, 101,  42)  offers  special  facilities 
for  the  study  of  the  relations  between  the  crystalline  and  colloidal 
states.  Solutions  of  the  crystalline  azomethine  gelatinise  when  cooled 
by  a  freezing  mixture,  and  gels  have  been  obtained  from  solution  in 
ethyl  alcohol,  ethyl  ether,  acetaldehyde,  acetone,  carbon  tetrachloride, 
carbon  disulphide  and  acetic  acid,  and  apparently  also  in  chloroform 
and  benzene.  The  presence  of  water  does  not  appear  to  be  essential 
to  the  gelatinisation,  although  it  lowers  the  concentration  of  the  solute, 
which  is  needed  for  the  change  to  take  place. 

All  the  gels  liquefy  when  kept,  with  deposition  of  crystals.  At 
room  temperature,  this  occurs  in  a  few  minutes  in  the  case  of  an  ether 
gel,  in  a  few  hours  with  an  alcohol  or  aldehyde  gel,  and  in  some  days 
with  a  carbon  tetrachloride  gel.  The  presence  of  water  retards  the 
liquefaction  so  that  alcohol  and  aldehyde  gels  containing  water  may 
persist  for  several  days.  The  spontaneous  occurrence  of  these  changes 
indicates  that  the  gels  are  labile  with  reference  to  the  system : 
saturated  solution  and  crystals. 

Above  a  certain  temperature,  gelatinisation  of  the  solution  does  not 
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take  place,  but  crystals  are  deposited  directly.  In  the  case  of  solutions 
in  97*5%  alcohol,  this  temperature  is  about  35°.  Between  35°  and  5°  the 
gel  is  labile,  whereas  at  temperatures  below  about  5°  the  gel  persists 
for  so  long  a  tiifie  as  to  be  sensibly  stable. 

In  regard  to  the  nature  of  the  gelatinisation  process,  it  has  been 
found  that  nuclei  appear  to  be  necessary  ;  the  gel  formation  always 
starts  at  distinct  points  on  the  walls  of  the  containing  vessel.  The 
consequence  of  this  is  that  a  fully  formed  gel,  although  it  appears  to 
be  transparent  and  homogeneous,  has  a  structure  which  is  determined 
by  the  number  and  nature  of  the  nuclei.  It  consists  of  masses  more 
or  less  imperfectly  joined  together  ;  these  masses  are  of  various  sizes  in 
alcohol  gels,  but  very  uniform  in  size  in  the  case  of  tetrachloride  gels. 
The  masses  are  singly  refractive,  and  when  they  form  in  free  fluid,  the 
surface  is  rounded  and  not  at  all  facetted.  Each  nucleus  in  fact  forms 
the  centre  of  a  sphere  of  gelation,  which  continues  as  a  sphere  until 
it  meets  neighbouring  masses,  when  the  mutual  pressure  produces  a 
polygon. 

The  spherical  masses  appear  to  be  traversed  by  radiating  lines,  which 
are  most  readily  seen  in  carbon  tetrachloride  and  disulphide  gels, 
which  give  to  the  gel  a  cloudy  opaque  appearance.  When  sufficiently 
magnified  each  spherical  mass  of  gel  is  found  to  be  built  up  of  close- 
packed  smaller  masses,  which  are  polygonal  on  account  of  the  close 
packing  and  are  very  uniform  in  size.  In  the  case  of  carbon  tetra¬ 
chloride  gels,  the  axis  of  the  smaller  spheres  measures  about  10/x, 
and  the  spheres  are  arranged  in  a  pattern  which  radiates  outwards 
from  the  centre  of  the  larger  sphere. 

From  this  it  is  evident  that  the  gels  of  the  azomethine  are  built  up 
of  two  orders  of  structure,  and  that  tbe  transition  from  the  gel  to  the 
crystalline  condition  is  dependent  on  the  intermediate  formation  of  a 
liquid  phase. 

The  difference  in  behaviour  of  the  azomethine  gels  as  compared  with 
those  of  gelatin  or  agar  is  probably  due  to  the  non-existence  in  these 
cases  of  the  intervening  region  in  which  the  gel  melts  to  a  true  fluid 
which  is  supersaturated  with  respect  to  the  crystalline  form  of  the 
solute.  H.  M.  D. 

G-eneral  Theory  of  Colloidal  Solutions.  William  B.  Hardy 
( Proc .  Boy.  Boc.,  1912,  A,  86,  601 — 610). — From  the  fact  that 
the  state  of  a  colloidal  solution  at  any  moment  is  determined,  not 
only  by  temperature,  pressure,  and  composition,  but  also  by  its  previous 
history,  it  may  be  inferred  that  neither  the  exterior  nor  the  interior 
fluid  masses  conform  to  Gibbs’  criterion  of  stability,  and  the  phase  rule 
is  therefore  not  applicable  to  such  solutions. 

An  expression  is  deduced  for  the  osmotic  pressure  of  a  heterogeneous 
solution  of  this  type,  and  it  is  shown  that  the  pressure  depends  on  the 
functions  dtjdr  and  do- /dr,  which  represent  respectively  the  variation  of 
the  surface  tension  at  the  composite  fluid  surface  and  that  of  the 
density  of  the  electric  charge  at  the  surface  with  the  radius  of  the 
globules  of  the  suspended  phase.  When  this  radius  exceeds  tbe  range 
of  molecular  action,  the  globular  suspension  represents  a  phase  fully 
formed,  and  since  the  pressure  and  potentials  of  the  transition  layer 
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assumed  fixed  values  in  these  circumstances,  dtjdr  and  da/dr 
become  equal  to  zero.  The  point  at  which  the  radius  of  the  globules 
becomes  equal  to  the  range  of  mutual  action  of  any  of  the  molecules 
present  represents  therefore  a  critical  point,  and  is  of  great  importance 
in  connexion  with  the  theory  of  colloidal  solutions. 

The  tension  at  the  fluid-fluid  interface  is  also  examined,  and 
observations  relating  to  the  movement  of  particles  in  such  composite 
films  under  the  influence  of  an  electric  field  are  described,  which  indicate 
that  these  films  are  composed  of  layers  between  which  there  is  a 
constant  difference  of  potential.  H.  M.  D. 

The  Tension  of  Composite  Fluid  Surfaces  and  the 
Mechanical  Stability  of  Films  of  Fluid.  William  B.  Hardy 
(Proc.  Roy.  iSoc.,  1912,  A,  86,  610 — 635.  Compare  preceding  abstract). 
— The  dependence  of  the  tension  and  of  the  mechanical  stability  of 
fluid  films  on  the  thickness  has  been  examined  in  detail  with  special 
reference  to  the  influence  of  different  substances  on  the  properties  of 
water  surfaces.  From  observations  with  cymene,  paraffin  oil,  castor 
oil,  and  croton  oil,  it  appears  that  the  influence  of  a  substance  on  the 
tension  of  a  water  surface  is  remarkably  independent  of  its  own 
tension  or  viscosity.  The  influence  of  all  physical  factors  appears  to  be 
insignificant  in  comparison  with  that  exerted  by  the  chemical  nature 
of  the  substance.  The  data  obtained  for  the  mechanical  stability  of  the 
films  exhibit  very  marked  variations  with  changes  in  the  thickness, 
and  in  certain  definite  regions  the  curves,  representing  the  connexion 
between  the  two  factors,  show  very  pronounced  oscillations.  The 
connexion  between  the  form  of  these  curves  and  the  range  of  molecular 
action  is  examined.  H.  M.  D. 

Action  of  Water  Vapour  on  Gelatin.  Wilder  D.  Bancroft 
( J .  Physical  Chem.,  1912,  16,  395 — 406). — Acritical  discussion  of  von 
Schroeder’s  work  (Abstr.,  1903,  ii,  721),  according  to  which  gelatin 
absorbs  more  water  when  immersed  in  liquid  water  than  when  exposed 
to  a  saturated  atmosphere  at  the  same  temperature. 

Gelatin  and  other  colloidal  gels  have  a  cellular  structure.  The 
moisture  absorbed  in  a  saturated  atmosphere  is  taken  up  by  the  cell 
walls.  In  addition,  when  gelatin  is  immersed  in  water,  water  diffuses 
into  the  microscopic  cells.  It  is  held  to  involve  no  contradiction  to 
the  second  law  of  thermodynamics  that  water  should  so  diffuse  into  a 
region  where  the  vapour  pressure  is  higher  than  that  of  water  on 
account  of  the  curvature  of  the  cells. 

When  gelatin  swells  in  a  N j  100,000  sulphate  solution  the  globules 
have  a  lower  vapour  pressure  than  water  in  the  mass.  From  the  data 
with  regard  to  such  solutions,  it  would  be  possible  to  calculate  the  size 
of  the  water  globules  in  a  gelatin  jelly.  All  conclusions  in  regard  to 
partial  pressures  of  gels  are  subject  to  modification  in  so  far  as  the 
colloidal  substance  forms  a  true  solution  under  the  conditions  of  the 
experiment.  R.  J.  C. 

The  Law  of  Mass  Action.  Philippe  A.  Guye  ( Compt .  rend.,  1912, 
155,  149 — 152.  Compare  Colson,  this  vol.,  ii,  631,  632,  and  Le  Chatelier, 
this  vol.,  ii,  631). — A  theoretical  paper  in  which  the  author  discusses 
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the  work  and  calculations  of  Washburn  (Abstr.,  1910,  ii,  391, 1044)  and 
their  bearing  on  the  law  of  mass  action.  He  considers  that  the  law 
applies  theoretically  only  to  those  systems  in  which  all  the  substances 
participating  in  the  reaction  obey  the  laws  of  Boyle  and  Avogadro. 
In  other  cases  the  results  will  be  numerically  very  close  to  those 
calculated  from  the  usual  formula  for  the  law  of  mass  action. 

W.  Gr. 


Enzymic  Decomposition  of  Hydrogen  Peroxide.  III.  Percy 
Waentig  and  Otto  Steche  ( Zeitsch .  physiol.  Chem.,  1912,  79, 
446 — 503.  Compare  Abstr.,  1911,  i,  759  ;  this  vol.,  i,  228;  Senter, 
1905,  i,  107  ;  ii,  377  ;  1911,  ii,  995). — Further  measurements  of  the 
velocity  of  decomposition  of  hydrogen  peroxide  in  presence  of  hsemase 
and  other  animal  extracts  have  been  made  in  order  to  ascertain 
whether  the  deviations  from  the  normal  course  of  a  reaction  of  the 
first  order  can  be  attributed,  as  suggested  by  Senter  ( loc .  cit.),  to  the 
disturbance  of  the  diffusion  in  the  micro-heterogeneous  system  by  the 
bubbles  of  oxygen  and  by  the  Brownian  movement  of  the  colloidal 
particles,  and  to  the  oxidation  of  the  ferment  by  the  hydrogen 
peroxide.  The  data  observed  in  experiments  with  different  concentra¬ 
tions  of  enzyme  and  of  hydrogen  peroxide,  with  freshly  prepared 
extracts,  and  extracts  which  have  been  allowed  to  age  for  different 
periods,  and  also  the  results  obtained  at  different  temperatures  are 
inconsistent  with  this  explanation. 

It  has  been  found  that  the  course  of  the  reaction  varies  very 
considerably  in  different  experiments  in  which  the  same  enzyme 
preparation  is  used.  In  some  cases,  the  values  of  the  unimolecular 
velocity-coefficient  exhibit  a  fair  degree  of  constancy  from  the  com¬ 
mencement  of  the  reaction,  whilst  in  others  the  earlier  stages  are 
characterised  by  a  considerable  fall  in  the  coefficient,  which,  however, 
becomes  approximately  constant  when  the  reaction  has  been  taking 
place  for  some  time.  This  fall  in  the  value  of  the  velocity-coefficient 
is  not  more  pronounced  at  20°  that  at  0°,  a  fact  which  is  considered  to 
be  incompatible  with  the  oxidation  hypothesis.  With  extracts  which 
have  been  allowed  to  age  before  the  hydrogen  peroxide  solution  is 
added,  the  values  obtained  for  the  velocity-coefficient  are  in  general 
much  smaller  than  those  found  for  the  freshly  prepared  extracts,  the 
decrease  in  activity  being  accompanied  by  diminished  deviation  from 
the  normal  course  of  the  reaction. 

To  explain  the  various  observations  it  is  supposed  that  the  progress 
of  the  change  is  to  a  large  extent  determined  by  adsorption  phenomena. 
In  this  adsorption  by  the  enzyme,  both  hydrogen  peroxide  and  oxygen, 
as  well  as  other  substances  which  may  be  present  in  the  solution,  are 
involved.  In  support  of  this  view  a  number  of  facts  have  been 
established,  more  particularly  with  reference  to  the  adsorption  of 
oxygen. 

If  supersaturation  with  regard  to  oxygen  is  prevented  by  agitation 
of  the  solution,  the  velocity-coefficient  increases  as  the  reaction  pro¬ 
gresses.  This  effect  is  very  much  more  pronounced  if  the  agitation  is 
carried  out  in  an  exhausted  apparatus.  On  the  other  hand,  if  the 
enzyme  solution  is  saturated  with  oxygen  previous  to  the  reaction,  not 
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only  are  much  smaller  values  obtained  for  the  velocity-coefficient,  but 
this  remains  approximately  constant  during  the  progress  of  the 
change.  The  disturbing  influence  of  oxygen  supersaturation  is  found 
to  increase  as  the  concentration  of  the  enzyme  increases.  These  facts 
and  others  indicate  that  adsorption  effects  are  of  primary  importance 
in  connexion  with  the  progress  of  the  enzymic  decomposition,  and 
it  js  ghown  that  a  satisfactory  explanation  of  the  influence  of  con¬ 
centration,  of  temperature,  of  the  addition  of  acid  and  alkali,  and 
of  the  presence  of  carbon  dioxide  in  the  solution  can  be  obtained  on  the 
basis  of  this  adsorption  hypothesis.  H.  M.  D. 

Determination  of  Atomic  Weights  by  Hinrichs’  Method. 
Henry  Le  Chatelier  ( Com.pt .  rend.,  1912,  155,  110 — 112). — A 
theoretical  paper  in  which  the  author  discusses  the  reasoning  employed 
by  Hinrichs  in  his  method  of  determining  atomic  weights  (compare 
Abstr.,  1909,  ii,  653,  723  ;  1910,  ii,  26,  285;  1911,  ii,  1080;  this  vol., 
ii,  642).  W.  G. 

A  Simple  Automatic  Mercury  Pump.  Frederick  M.  G. 
Johnson  (J.  Anier.  Chem.  Soc.,  1912,  34,  909 — 910). — A  pump  is 
described  which  is  constructed  on  the  Topler  principle,  and  has  a 
simple  attachment  which  enables  the  mercury  to  be  raised  and  lowered 
by  means  of  an  ordinary  water  suction-pump.  It  is  claimed  that  this 
apparatus  is  preferable  to  automatic  pumps  of  the  Sprengel  type,  as 
the  outer  air  does  not  pass  through  the  mercury  used,  and  oxidation 
of  the  mercury  and  introduction  of  dust  are  thus  avoided.  E.  G. 

Lantern  Experiments  on  Surface  Tension.  Frank  B. 
Kenrick  (J.  Physical  Chem.,  1912,  10,  513 — 518). — 1.  A  shaving 
of  cork  floating  in  water  is  partly  lifted  out  by  a  thread  passing  over 
a  pulley,  thereby  increasing  the  area  of  the  surface  film.  The  surface 
film  in  contracting  to  its  original  area  will  do  work  by  lifting  a  small 
weight. 

2.  Two  capillaries  are  joined  at  the  bottom  by  a  fine  rubber  tube 
so  as  to  form  a  U-tube,  which  is  entirely  filled  with  water.  If  a 
large  drop  of  water  is  placed  on  the  end  of  one  capillary  and  a 
small  drop  on  the  other,  the  larger  drop  grows  at  the  expense  of  the 
smaller. 

за.  A  solution  is  saturated  in  contact  with  large  crystals  of  gypsum, 
and  a  quantity  of  finely  powdered  gypsum  is  added  to  a  part  of  it.  The 
two  saturated  solutions  are  filtered,  and  20  c.c.  of  each  are  added  to 
equal  quantities  of  sodium  phosphate  solution,  the  amount  of  phosphate 
being  so  regulated  that  the  resulting  liquid  is  acidic  to  phenol phthalein 
with  normally  saturated  gypsum  solution  and  alkaline  with  super¬ 
saturated  gypsum  solution. 

зб.  The  same  effect  is  illustrated  by  suspending  a  massive  crystal 
of  gypsum  and  a  glass  scoop  containing  finely  powdered  gypsum  side 
by  side  in  a  trough  of  normally  saturated  solution.  The  image  of  the 
trough  being  thrown  on  the  screen,  a  thin  stream  of  super-saturated 
solution  is  seen  falling  from  the  scoop. 

4.  The  surface  concentration  of  saponin  in  solution  is  illustrated 
by  the  fact  that  a  freshly  formed  surface  has  the  same  tension  as  the 
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surface  of  pure  water.  On  drawing  a  saponin  solution  into  a  capillary 
tube  and  letting  it  fall,  it  halts  at  the  pure  water  level  and  then  sinks 
slowly  to  the  saponin  solution  level. 

5.  The  surface  concentration  in  methyl-violet  solution  is  illustrated 
by  shaking  it  to  a  foam  in  a  separating  bulb.  The  liquid  is  quickly 
drawn  off,  and  when  the  foam  subsides  the  liquid  resulting  From  it  is 
seen  to  be  of  a  darker  colour. 

G.  A  pad  of  wire  gauze  soaked  in  oil  is  placed  at  the  bottom  of  a 
projection  cell  and  covered  with  water.  The  oil  remains  in  the  gauze, 
but  on  adding  a  little  potassium  hydroxide  the  oil  flows  up  in  thin 
streams  to  the  surface  and  forms  an  emulsion. 

7.  An  oily  glass  rod  is  immersed  in  a  beaker  of  water,  which  is 
cleaned  by  passing  a  stream  of  tap-water  through  it  until  the  surface 
will  show  camphor  movements.  A  stream  of  air  bubbles  stirring  up 
the  water  has  no  effect  on  the  camphor  movements  until  the  bubbles 
brush  against  the  oil,  when  an  oil  film  is  immediately  formed  and 
carried  up  to  the  surface.  R.  J.  C. 

Lantern  Experiments  on  Reactions  in  Non-homogeneous 
Systems.  Frank  B.  Kknrtck  ( J .  Physical  Chem.,  1912,  16, 


519 — 526). — A  lantern  demonstration  of  Boyle's  law  is  made  with  an 
apparatus  which  consists  of  a  glass  piston,  B,  sliding  neatly  in  a  glass 
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tube,  A.  The  piston  is  constricted  in  the  middle,  and  the  space  is 
filled  with  clean  mercury,  which  acts  as  a  frictionless  seal.  The 
maximum  pressure  the  mercury  seal  will  hold  is  about  lib.  per  sq.  in. 
The  space  above  the  piston  is  evacuated  so  that  the  only  pressure  on 
the  vapour  is  the  weight  of  the  piston,  and  any  of  the  superintended 
weights  C,  of  which  a  number  are  provided  strung  on  a  thread 
actuated  by  a  little  winch  worked  in  the  vacuum  by  the  rod  E 
passing  through  the  rubber  joint  G.  The  same  apparatus  may  be 
used  to  demonstrate  vapour  pressure  and  its  variation  with  tempera¬ 
ture,  for  which  purpose  the  tube  A  may  be  provided  with  a  hot  air 
jacket  and  a  thermometer. 

The  crystallisation  of  a  supersaturated  solution  on  nuclei  is  demon¬ 
strated  by  writing  in  a  clean  crystallising  dish  with  a  crystal  of 
copper  sulphate,  and  pouring  in  a  supersaturated  solution  of  the  same 
substance,  when  the  writing  “  develops.” 

A  projection  lantern  may  be  used  as  a  lecture  room  camera  by  the 
following  expedients.  A  solid  projection  of  a  crystallising  dish  is 
thrown  on  the  screen,  and  a  second  lantern  is  focussed  to  illuminate 
the  same  area  on  the  screen.  The  object  to  be  photographed  is  placed 
against  the  screen  and  illuminated  by  the  second  lantern  only  whilst 
it  is  photographed  on  a  piece  of  printing-out  paper  laid  in  the  crystal¬ 
lising  dish.  When  sufficiently  exposed,  the  paper  is  developed  and 
fixed  without  removing  it  from  the  dish,  the  whole  process  being 
observed  on  the  screen  in  an  orange  illumination  from  the  projection 
lantern.  R.  J.  C. 
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Chlorous  Acid.  Las£gue  ( Compt .  rend.,  1912,  155,  158 — 160. 
Compare  Bray,  Abstr.,  1906,  ii,  223). — Chlorous  acid  is  obtained  in 
dilute  aqueous  solution  by  the  action  of  sulphuric  acid  on  a  solution 
of  barium  chlorite,  the  latter  being  prepared  by  the  interaction  of 
barium  carbonate  and  lead  chlorite.  The  aqueous  solution  of  chlorous 
acid,  which  is  colourless,  soon  begins  to  decompose  at  the  ordinary 
temperature.  On  addition  of  barium  hydroxide,  after  complete 
decomposition,  the  chlorine  is  found  to  be  present  as  chlorate,  chlorite, 
hypochlorite,  and  chloride.  W.  G. 

Action  of  Thionyl  Chloride  on  Metals  and  Metalloids. 
H.  B.  North  and  A.  M.  Hageman  ( J ’.  Amer.  Ghem.  Soc .,  1912,  34, 
890 — 894). — In  an  earlier  paper  (North,  Abstr.,  1910,  ii,  296)  an 
account  was  given  of  the  action  of  thionyl  chloride  on  mercury.  The 
investigation  has  now  been  extended  to  several  other  elements,  the 
experiments  being  made  in  sealed  tubes  at  150 — 200°. 

It  has  been  found  that  in  the  case  of  iron,  the  reaction  proceeds  as 
follows:  2Fe  +  4SOCl2  =  2FeCl3  + 2S02  +  S2C12.  When  the  metal 
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is  present  in  excess,  the  reaction  takes  place  thus:  3Fe  +  2S0012  = 
2FeCl2  +  FeS  +  S02.  Thionyl  chloride  reacts  with  bismuth  at  200° 
in  accordance  with  the  equation  :  2Bi  +  4S0C12  =  2BiCl3  +  S2C12  +  2S02. 
Gold  is  slowly  attacked  by  thionyl  chloride  at  200°  with  formation  of 
auric  chloride.  The  reaction  between  thionyl  chloride  and  tin  results 
in  the  production  of  stannous  chloride:  3Sn  +  SOCl2  =  2SnCl2  + 
SnS  +  S02,  but  in  presence  of  an  excess  of  the  reagent,  some  of  the 
stannous  salt  is  converted  into  stannic  chloride:  3SnCl2  +  4S0C12  => 
38nCl4  +  2S02  +  S2Cl2.  Heumann  and  Kochlin  (Abstr.,  1883,  1051) 
have  stated  that  the  action  of  thionyl  chloride  on  antimony  proceeds 
thus  :  3Sb2  +  6S0C12  =  4SbCls  +  Sb2S3  +  3SOa.  This  equation  has  been 
found  to  be  correct  when  an  excess  of  antimony  is  employed.  The 
reaction  takes  place  with  violence  even  at  the  ordinary  temperature. 
When  antimony  is  heated  in  a  sealed  tube  with  a  large  excess  of  the 
reagent,  the  trichloride,  which  is  formed  at  first,  becomes  converted 
into  the  pentachloride  :  3SbCl3  +  4S0Cl2  =  3SbCl5  +  S2Cl2  +  2S02.  In 
the  case  of  arsenic,  the  reaction  appears  to  be  as  follows  : 
2  As  +  4S0C12  =  2  AsC13  +  S2C)2  +  2S02. 

Zinc,  cadmium,  magnesium,  lead,  chromium,  and  nickel  are  not 
attacked  by  thionyl  chloride  at  200°.  E.  G. 

Density  and  Compressibility  of  Nitrosyl  Chloride.  Eugene 
Wourtzel  ( Compt .  rend.,  1912,  155,  152 — 154). — The  author  has 
determined  the  weight  of  a  litre  of  nitrosyl  chloride  at  0°  under  two 
different  pressures,  the  nitrosyl  chloride  being  prepared  by  the  direct 
union  of  nitric  oxide  and  chlorine,  or  by  the  action  of  nitrosyl 
hydrogen  sulphate  on  sodium  chloride.  From  his  results,  he  calculates 
the  weight  of  a  normal  litre  of  the  gas,  assuming  that  pv  is  a  linear 
function  of  l/v.  The  difference  from  the  theoretical  value  is  within 
the  limits  of  experimental  error.  W.  G. 

Is  Helium  Fundamentally  an  Element  of  Electro-positive 
Make-up?  Frederick  H.  Loring  ( Chem .  News,  1912,  100,  37). — 
Helium  may  be  a  member  of  a  series  including  hydrogen  and  the 
alkali  metals.  A  formula  is  given  connecting  the  atomic  weights  of 
the  members  of  such  a  group.  C.  H.  D. 

Some  Natural  Gases  Particularly  Rich,  in  Helium.  Charles 
Moureu  and  Adolphe  Lepape  {Compt.  rend.,  1912,  155,  197 — 200. 
Compare  Abstr.,  1911,  ii,  392,  808). — The  authors  call  attention  to 
the  remarkable  helium  content  of  the  gases  eliminated  from  some 
French  springs,  and  also  to  the  large  amounts  (in  one  case,  17,845 
litres)  of  helium  emitted  per  annum.  From  this  they  draw  the 
conclusion  that  it  is  “  fossil  ”  helium,  that  is,  helium  which  has 
for  a  long  time  been  enclosed  in  the  rocks,  and  not  helium  generated 
year  by  year  from  radioactive  minerals.  They  further  point  out  that 
the  five  sources  with  high  helium  emission  lie  in  a  relatively  narrow 
band  running  S.W. — N.E.  W.  G. 

Critical  Constants  and  Orthobasic  Densities  of  Xenon. 
Hubert  S.  Patterson,  Richard  S.  Cripps,  and  Robert  Whytlaw- 
Gray  ( Proc .  Roy.  Soc.,  1912,  A,  80,  579 — 590). — Measurements  have 
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been  made  of  the  orthobasic  densities  of  carefully  purified  xenon 
between  16°  and  -67°,  tbe  substance  being  contained  in  a  carefully 
calibrated  capillary  tube  of  about  1  mm.  diameter,  which  could  be 
screwed  into  position  on  a  modified  Andrews  apparatus.  In  the  actual 
determination  of  the  densities,  Young’s  method  was  employed,  read¬ 
ings  of  the  liquid  and  vapour  being  taken  at  four  different  volumes  in 
the  case  of  each  temperature.  The  observed  mean  densities  are  found 
to  lie  very  nearly  on  the  straight  line  Dt  —  T205  -  (H)03055£,  and 
hence,  between  the  above  limits  of  temperature,  xenon  follows  the  law 
of  rectilinear  diameters. 

Direct  measurements  gave  16-6°  as  the  critical  temperature,  and 
58*2  atmospheres  as  the  critical  pressure.  From  the  above  equation 
the  critical  volume  is  then  found  to  be  0866  c.c.,  which  is  smaller  than 
that  of  any  substance  so  far  investigated.  From  the  data  for  the 
vapour  pressure  of  liquid  xenon  between  10°  and  —20°,  the  boiling 
point,  calculated  by  the  method  of  Ramsay  and  Young,  is  found  to  be 
—  106-9°.  Assuming  the  validity  of  the  law  of  rectilinear  diameters, 
the  density  of  liquid  xenon  at  its  boiling  point  is  3-063,  which  corre¬ 
sponds  with  an  atomic  volume  of  42’7.  According  to  this,  the  argon 
series  of  elements  is  characterised  by  a  progressive  rise  in  atomic 
volume  with  increase  in  the  atomic  weight.  The  variation  of  the 
mean  density  of  liquid  and  saturated  vapour  is  much  greater  than  for 
the  majority  of  substances,  and  this  appears  to  be  characteristic  of 
the  rare  gases.  The  value  of  the  critical  coefficient  is  3-605,  which  is 
considerably  greater  than  the  value  2-667  required  by  van  der  Waals’ 
equation.  In  conjunction  with  the  corresponding  numbers  for  the 
other  inert  gases,  the  value  of  this  constant  affords  no  evidence  that 
these  substances  in  the  liquid  state  are  different  from  other  normal 
liquids  in  respect  of  their  molecular  aggregation. 

Some  measurements  of  the  density  of  xenon,  which  had  been  mixed 
with  oxygen  and  subjected  to  the  influence  of  the  silent  or  spark 
discharge,  and  then  freed  from  oxygen,  seem  to  show  that  the  two 
gases  become  associated  in  some  way  which  renders  the  presence  of 
the  less  condensable  gas  difficult  of  detection.  H.  M.  D. 


Action  of  Ozone  on  Alkali  Hydroxides.  Wilhelm  Traube 
( Ber .,  1912,  45,  2201 — 2211). — The  action  of  ozonised  oxygen  on 
potassium  hydroxide  has  been  examined  as  quantitatively  as  possible. 
Oxygen  is  freed  from  hydrogen  and  nitrogen  by  suitable  means,  and  is 
then  ozonised.  The  product,  containing  5 — 7%  of  ozone,  is  passed 
through  an  apparatus  designed  so  that  the  powdered  potassium 
hydroxide  (containing  about  8%  of  water  and  5%  of  potasssium 
carbonate)  in  it  can  be  brought  repeatedly  and  intimately  into  contact 
with  the  gas,  and  the  product  can  be  analysed  without  any  necessity 
of  opening  the  apparatus.  The  experiments  are  performed  at 
about  —  1 2°. 

The  freshly  prepared  substance  has  a  colour  resembling  that  of 
potassium  dichromate,  and,  by  treatment  with  water  or  acid,  yields 
oxygen,  but  very  little  hydrogen  peroxide.  After  keeping  for  a  long 
time  at  the  ordinary  temperature  Or  for  a  short  time  at  90 — 100°,  the 
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substance  becomes  yellow,  and  then  yields  oxygen  and  a  larger 
quantity  of  hydrogen  peroxide  by  decomposition  with  water  or  acid. 

From  the  results  of  a  large  number  of  quantitative  experiments,  it 
has  been  found  that  tbe  ozone  is,  for  the  most  part,  reconverted  into 
oxygen  during  the  reaction,  but  that  a  small  portion  is  absorbed  by 
the  pota«sium  hydroxide,  converting  it  into  a  mixture  of  potassium 
hydroxide  and  tetroxide  and  the  yellowish-red  substance,  which  the 
author,  following  Baeyer  and  Villigor,  calls  potassium  ozonate.  The 
potassium  ozonate,  which  is  possibly  potassium  heptoxide,  yields  only 
potassium  hydroxide  and  oxygen  by  decomposition  with  water; 
however,  by  keeping  it  changes  to  the  tetroxide,  the  decomposition  of 
which  by  water  produces  hydrogen  peroxide  and  oxygen  in  the 
molecular  proportion  of  1  : 1.  C.  S. 

Behaviour  of  Potassium  Trinitride  [Azoimide]  towards 
Manganese  Dioxide  at  High  Temperatures.  Hakry  Goldberg 
(J.  Amer.  Chem.  Soc.,  1912,  34,  886 — 890). — Franklin  (Abstr.,  1905,  ii, 
581)  has  pointed  out  the  analogy  between  liquid  ammonia  and  water,  and 
Browne  and  Welsh  (Abstr.,  1911,  ii,  1084)  have  suggested  an  analogy 
between  the  pernitrides  (azoimide  salts)  and  the  peroxides.  The 
present  work  was  undertaken  with  the  object  of  ascertaining  whether 
potassium  azoimide  can  effect  nitride  formation  just  as  the  peroxides 
effect  oxidation. 

Preliminary  experiments  on  the  behaviour  of  potassium  azoimide 
towards  manganese  dioxide  have  shown  that  when  mixtures  of  these 
compounds  are  heated  in  the  air,  considerable  amounts  of  potassium 
manganate  are  produced.  The  reaction  probably  takes  place  in  the 
following  stages  :  (1)  the  decomposition  of  the  azoimide  with  liberation 
of  potassium ;  (2)  the  action  of  the  potassium  on  the  manganese 
dioxide,  and  (3)  the  oxidation  of  the  product  to  potassium  manganate 
by  the  oxygen  of  the  air.  Further  work  is  in  progress  to  ascertain  the 
precise  nature  of  the  reaction.  E.  G. 

Modifications  of  Silver.  II.  Hair-Silver.  Volkmar  Kohl- 
schutter  and  E.  Eydmann  ( Annalen ,  1912,  390,  340 — 364.  Compare 
this  vol.,  ii,  253). — The  authors  are  of  opinion  that  the  curious, 
spicular  form  of  native  silver,  known  as  hair-silver,  must  have  been 
produced  directly  from  silver  sulphide  without  any  intermediate  pro¬ 
cess  of  solution  or  fusion.  Tbe  production  of  artificial  hair-silver  has 
been  accomplished  by  several  investigators,  and  the  authors  state  that 
their  results  contain  little  new  information. 

Silver  sulphide  has  been  heated  in  oxygen,  hydrogen,  air,  and  steam 
at  suitable,  definite,  high  temperatures ;  its  behaviour  when  heated 
with  copper,  aluminium,  or  platinum,  and  also  in  a  vacuum  has  been 
examined.  In  all  cases  (except  in  tbe  presence  of  platinum)  at 
temperatures  well  below  the  m.  p.  of  silver  sulphide  or  silver,  hair- 
silver  is  produced,  but  the  most  certain  and  rapid  method  of  obtaining 
it  is  to  heat  the  sulphide  in  hydrogen  at  360°  and  finally  at 
400—450°. 

There  can  be  little  doubt  that,  in  addition  to  reduction  by  chemical 
means,  simple  dissociation  of  the  silver  sulphide  is  one  of  the  pj  ocesses 
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whereby  hair-silver  is  formed,  because  it  is  produced  by  heating  a 
mixture  of  silver  sulphide  and  silver  powder  in  a  vacuum  and  even  by 
heating  silver  sulphide  alone  at  400°  in  a  current  of  carbon  dioxide. 

The  explanation  of  the  formation  of  hair-silver  must  take  into 
account  the  facts  that  the  presence  of  a  gas  is  not  essential,  that  no 
process  of  solution  or  fusion  occurs,  and  that,  in  addition  to  the 
sulphide,  only  silver  selenide  can  give  rise  to  hair-silver.  Silver 
sulphide  and  silver  selenide  are  the  only  two  derivatives  of  silver 
which  can  be  changed  from  an  amorphous  to  a  crystalline  state  at 
comparatively  low  temperatures.  This  transformation,  completed  so 
rapidly  under  such  conditions,  necessitates  the  assumption  of  a  con¬ 
siderable  vapour  pressure,  that  is,  of  an  appreciable  volatilisation  of  the 
undecomposed  compound.  By  assuming  that  by  reduction  or  dissocia¬ 
tion  of  this  volatilised  portion  the  silver  is  obtained  in  a  “  pseudo- 
gaseous  ”  state,  the  authors  are  of  opinion  that  they  can  explain 
satisfactorily  the  formation  of  hair-silver  under  the  various  conditions 
of  their  experiments.  C.  S. 

Rinmann’s  Green.  A.  Hedvall  ( Ber .,  1912,  45,  2095 — 2096). — 
When  zinc  oxide  and  cobalt  carbonate  or  oxalate  are  heated  at  about 
1100°  and  the  product  is  allowed  to  cool  in  an  atmosphere  of  carbon 
dioxide,  the  Rinmann’s  green  and  the  excess  of  either  oxide  are  always 
obtained  in  a  crystalline  condition,  whatever  the  proportions  of  the 
constituents  of  the  original  mixture.  When  potassium  chloride  is 
used  as  a  flux,  Rinmann’s  green  is  obtained  in  comparatively  large 
crystals  (2—3  sq.  mm.),  consisting  generally  of  hexagonal  plates,  some¬ 
times  of  long  needles  or  aggregates  of  small  pyramids.  The  substance 
has  D17‘5  5'69  and  nD  greater  than  2'2  It  contains  zinc  oxide  and 
cobalt  oxide  in  the  proportion  of  about  5:1,  the  cobalt  being  bivalent. 
The  investigation  of  the  substance  and  of  its  individuality  is  being 
continued.  C.  S. 

The  Quaternary  Alloys  of  Lead,  Bismuth,  Cadmium,  and 
Tin.  Nicola  Parravano  and  G.  Sirovich  ( Gazzetta ,  1912,  42, 
i,  630 — 716). — The  method  of  thermal  analysis  has  been  applied  to 
quaternary  systems  by  the  authors  (Abstr.,  1911,  ii,  704,  705;  this 
vol.,  ii,  30).  As  it  is  possible  that  a  compound  may  occur  in  one 
or  both  of  the  binary  systems  Pb-Sn  and  Cd-Sn,  the  theoretical 
investigation  has  been  extended  to  include  the  case  of  a  quaternary 
system  in  which  one  of  the  binary  systems  contains  a  compound,  but 
from  which  solid  solutions  are  absent,  aDd  also  the  case  in  which  the 
compound  is  only  formed  after  complete  solidification. 

In  the  system  lead-bismuth-cadmium-tin,  the  solid  solutions  formed 
at  first  are  almost  completely  resolved  into  their  components  on  cooling, 
and  the  observations  indicate  that  the  solid  phases  present  at  the 
quaternary  eutectic  temperature  are  the  almost  pure  metals.  The 
results  are  exhibited  graphically  in  the  form  of  projections  of  the 
tetrahedral  space-model.  The  quaternary  eutectic  alloy  has  m.  p.  70°, 
and  contains  Cd  10*1 0%,  Sn  1 3*13%,  Pb  27  27%,  and  Bi  49'50%.  This 
composition  differs  from  that  assigned  to  the  eutectic  by  Guthrie 
(Phil.  Mag.,  1884,  [v],  17,  462),  but  an  examination  of  Guthrie’s  alloy 
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shows  that  it  contains  crystals  of  primary  bismuth.  It  is  unlikely 
that  any  ternary  or  quaternary  compound  is  formed,  and  the  develop¬ 
ment  of  heat  observed  in  many  of  the  alloys  at  95 — 100°,  or  110 — 115°, 
is  to  be  attributed  entirely  to  changes  in  the  binary  solid  solutions,  as 
it  always  diminishes  towards  the  interior  of  the  tetrahedron. 
Microscopical  examination  confirms  the  thermal  results.  C.  H.  D. 

The  Density  and  Coefficient  of  Linear  Expansion  of 
Aluminium.  Francis  J.  Brislee  (Trans.  Faraday  Soc.,  1912,  7, 
221 — 228). — Cast  aluminium,  containing  Si  025%  and  Fe  0‘25%,  has 
D  2 ‘708,  whilst  the  worked  metal  has  a  higher  density,  reaching 
2-72.  The  coefficient  of  linear  expansion  between  0°  and  100°, 
determined  on  rods  1  metre  long,  is  for  hard-drawn  aluminium 
0  00002432,  and  for  the  annealed  metal,  0  00002454.  C.  H.  D. 

The  Gases  in  Aluminium.  Marcel  Guichard  and  Pierre 
Roger  Jourdain  ( Compt .  rend.,  1912,  155,  160 — 163.  Compare 
Abstr.,  1911,  ii,  803). — The  authors  have  estimated  the  amounts  of 
different  gases  given  off  from  samples  of  aluminium,  both  clean  and 
well-worn,  drawn  from  varying  sources,  on  heating  in  a  vacuum. 
The  gases  come  partly  from  the  mass  of  the  metal,  and  partly  from 
the  surface.  Of  the  gases,  carbon  dioxide  exhibits  the  most  remarkable 
variation  in  quantity.  W.  G. 

Alumina  as  a  Drying  Agent.  Frederick  M.  G  Johnson 
(J.  Amer.  Chem.  Soc.,  1912,  34,  911 — 912). — During  the  course  of  an 
investigation  of  phosphonium  bromide  and  iodide  (this  vol.,  ii,  833) 
a  drying  agent  was  required  for  phosphine,  hydrogen  bromide,  and 
hydrogen  iodide,  phosphoric  oxide  having  proved  useless  for  the 
purpose.  It  has  been  found  that  alumina,  prepared  by  igniting  the 
hydroxide  at  a  low  temperature,  gives  very  satisfactory  results,  one 
gram  being  capable  of  absorbing  the  whole  of  the  moisture  from 
about  10  litres  of  air,  saturated  with  water  vapour  at  18°.  Alumina 
is  much  superior  to  calcium  bromide,  zinc  bromide,  and  zinc  chloride 
as  a  desiccating  agent,  and  is  also  more  efficient  than  sulphuric  acid. 
A  tube  filled  with  alumina  can  be  used  for  an  indefinite  period  if  it  is 
heated  from  time  to  time  with  a  smoky  flame,  while  air  previously 
led  through  sulphuric  acid  is  passed  through  it.  E.  G. 

Mixed  Crystals  of  Ammonium  Chloride  with  Nickel,  Cobalt, 
and  Copper  Chlorides.  Harry  W.  Foote  (J.  Amer.  Chem.  Soc., 
1912,  34,  880 — 886). — Roozeboom  (Abstr.,  1892,  1384)  investigated 
the  mixed  crystals  of  ammonium  chloride  with  ferric  chloride,  and 
found  that  they  contained  over  7%  of  the  latter  salt.  The  work 
of  others  on  the  mixed  crystals  of  ammonium  chloride  with  other 
chlorides  has  been  merely  of  a  qualitative  nature. 

In  the  present  work,  determinations  have  been  made  of  the 
solubility  of  various  mixtures  of  ammonium  chloride  with  nickel, 
cobalt,  and  copper  chlorides  at  25°,  and  both  the  residues  and  the 
solutions  have  been  analysed. 

In  the  case  of  nickel  chloride,  a  double  salt  was  not  found  at  25°, 
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but  at  a  lower  temperature  the  salt,  NH4Cl,NiCl2,6H20,  was  obtained. 
The  experiments  indicate  that  a  transition  temperature  exists,  probably 
slightly  below  20°,  above  which  the  salt  decomposes  into  a  mixture  of 
hydrated  nickel  chloride  and  mixed  crystals.  The  maximum  amount 
of  nickel  chloride  which  can  enter  into  the  composition  of  the  mixed 
crystals  is  about  37%  at  25° ;  the  salt  seems  to  be  present  as  the 
dihydrate. 

Ammonium  chloride  appears  capable  of  taking  up  more  cobalt 
chloride  than  nickel  chloride,  and,  like  the  latter,  the  cobalt  chloride 
is  present  in  the  mixed  crystals  as  the  dihydrate.  There  was  no 
indication  of  a  double  salt  either  at  25°  or  at  any  other  temperature 
at  which  crystallisation  occurred. 

Cupric  chloride  yields  mixed  crystals  with  ammonium  chloride 
as  well  as  the  double  salt,  2NH4C1,0uC12,2H20.  The  mixed  crystals 
in  equilibrium  with  the  double  salt  contain  only  about  18%  of  cupric 
chloride. 

Aniline  hydrochloride  does  not  form  mixed  crystals  with  nickel 
chloride  to  an  appreciable  extent.  E.  G. 

A  New  Determination  of  the  Atomic  Weight  of  Uranium. 
Paul  Lebeau  ( Compt .  rend.,  1912,  155,  163 — 166). — The  present 
accepted  atomic  weight  of  uranium  was  determined  by  Richards  and 
Merigold  (Abstr.,  1902,  ii,  506)  from  the  ratio  UJE>r4:4AgBr  as 
238-53.  Tne  author  has  made  a  fresh  determination  starting  with 
uranyl  nitrate  dihydrate  and  reducing  it  at  1100 — 1150°  in  a  current 
of  hydrogen  to  uranous  oxide,  and  thus  determining  the  ratio 
U02(N08)2,2H20  :  U02.  As  the  mean  of  five  experiments,  he  obtains 
the  figure  238-50  for  the  atomic  weight  of  uranium,  thus  supporting 
the  previous  value  (loc.  cit.).  W.  G. 

The  Anhydrous  Uranyl  and  Zinc  Nitrates.  Marketos 
(Compt.  rend.,  1912,  155,  210 — 213). — Ditte  (Abstr.,  1880,  153,  154) 
endeavoured  unsuccessfully  to  prepare  anhydrous  nitrates  by  the 
action  of  concentrated  nitric  acid  on  the  warmed  maximum  hydrated 
nitrate.  Guntz  and  Martin  (Abstr.,  1909,  ii,  1019)  by  distilling 
nitric  anhydride  on  to  a  solution  of  the  hydrate  in  concentrated  nitric 
acid  obtained  the  anhydrous  nitrates  in  the  case  of  copper,  manganese, 
nickel,  and  cobalt.  The  method  is,  however,  limited  to  nitrates  only 
slightly  soluble  in  nitric  acid.  Anhydrous  uranyl  and  zinc  nitrates 
can  be  prepared  by  carefully  heating  the  respective  tri-  and  tetra- 
hydrates  in  a  current  of  dry  nitric  anhydride.  In  the  case  of  the 
uranyl  nitrate  the  temperature  employed  is  170 — 180°,  and  for  zinc 
nitrate  130 — 135°.  Care  must  be  taken  that  the  temperatures  do  not 
rise,  as  the  anhydrous  nitrates  are  decomposed  at  temperatures  slightly 
higher  than  the  above.  The  nitric  anhydride  is  generated  by  the 
passage  of  dry  carbon  dioxide  into  nitric  acid  (D  1*4)  mixed  with 
one-quarter  its  volume  of  sulphuric  acid  (D  1  *84),  or  in  the  case  of  the 
zinc  nitrate  into  a  mixture  of  phosphoric  oxide  and  nitric  acid 
(D  1’52)  kept  at  40°. 

Uranyl  nitrate,  U02(N03)2,  is  a  yellow,  amorphous  compound, 
which  reacts  violently  with  ether,  and  dissolves  readily  in  water  with 
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development  of  heat.  The  author  has  measured  the  heat  of  hydration 
of  the  anhydrous  salt  and  the  di-,  tri-,  and  hexa-hydrates,  and  finds  a 
decrease  with  the  successive  hydrates.  Zinc  nitrate,  Zn(N03)2,  is 
obtained  as  a  pasty  substance,  which  crystallises  on  cooling,  and 
dissolves  in  water  with  great  development  of  heat.  W.  G. 

Preparation  of  Colloidal  Vanadic  Aoid.  Gustav  Wegelin 
( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  11,  25 — 28.  Compare  Muller, 
Abstr.,  1911,  ii,  732). — If  the  vapour  of  vanadium  oxytrichloride  is 
led  into  distilled  water  and  the  aqueous  solution  heated  to  its  boiling 
point,  vanadic  acid  separates  out  in  the  form  of  reddish-brown  flakes. 
If  the  precipitated  acid  is  filtered  and  washed,  it  yields  a  colloidal 
solution  on  further  treatment  with  distilled  water.  If  the  solution  is 
evaporated  to  dryness  at  low  temperatures,  a  resinous  substance  is 
obtained,  which  redissolves  in  water,  forming  a  clear  colloidal  solution. 
In  this  respect,  the  colloidal  form  of  vanadic  acid,  prepared  in  this 
way,  differs  from  the  colloidal  varieties  which  have  been  obtained  by 
other  methods  of  procedure.  Differences  are  also  exhibited  in  respect 
of  the  coagulation  which  occurs  on  addition  of  ammonium  chloride, 
and  these  are  probably  due  to  differences  in  the  degree  of  dispersity 
of  the  substance  obtained  under  different  conditions.  H.  M.  D. 

Alloys  of  Platinum  with  Aluminium.  Chouriguine  ( Compl . 
rend.,  1912,  155,  156 — 158). — A  study  of  the  solidification  curve  of 
alloys  of  platinum  and  aluminium,  which  shows  a  definite  compound 
PtAl3.  A  micrographic  examination  of  these  alloys  showed  crystals  of 
this  composition  in  a  matrix  of  aluminium,  and  they  were  isolated  as 
octahedral  dendrites,  violet-black  in  colour,  and  analysed,  thus  proving 
the  correctness  of  the  formula.  Microscopic  examination  of  alloys 
richer  in  platinum  gave  evidence  of  characteristic  crystals  of  another 
compound,  but  to  this  no  definite  formula  could  be  assigned.  In 
order  to  protect  the  aluminium  from  oxidation  during  the  preparation 
of  the  alloys,  it  was  first  dipped  in  a  solution  of  lithium  chloride,  and 
dried  by  warming  before  being  melted  in  an  electric  furnace. 

W.  G. 

Isomorphism  of  Alkali  Iridium  and  Rhodium  Chlorides. 
Alexis  Duffour  ( Cornpt .  rend.,  1912,  155,  222 — 226). — A  morpho¬ 
logical  study  of  the  double  chlorides  of  iridium  and  rhodium  with 
potassium  and  ammonium.  The  author  describes  a  new  hydrate  of 
potassium  iridc  hexachloride,  K3IrCl6,H20.  Having  re-analysed  the 
potassium  rhodochloride  prepared  by  Leidie  (compare  Abstr.,  1890, 1382), 
he  finds  that  it  only  contains  one  molecule  of  water,  and  thus  comes 
into  line  with  the  iridium  salt.  He  has  measured  crystals  of  potassium 
and  ammonium  irido-  and  rhodo-hexachlorides  and  dimethylammonium 
rhodohexachloride  and  finds  that,  by  suitable  choice  of  orientation  and 
parameters,  they  are  all  isomorphous  and  bear  the  same  relation  to 
the  primitive  form.  W.  G. 
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The  Origin  of  Petroleum.  Carl  Engler  and  J.  Bobrzynski 
( Ghem .  Zeit.,  1912,  36,  837 — 838). — Specimens  of  petroleum  from 
TJrycz,  Bitkow,  and  Kleczany,  Galicia,  formerly  described  as  optically 
inactive,  have  been  examined,  and  all  prove  to  contain  dextrorotatory 
substances.  It  is  necessary  to  carry  the  distillation  under  11 — 12  mm. 
pressure  beyond  200°,  the  more  volatile  fractions  being  sometimes 
inactive. 

The  active  constituents  are  decomposition  products  of  cholesterol, 
and  do  not  form  ozonides.  Distillation  of  cholesterol  under  11  mm. 
pressure  yields  a  dextrorotatory  fraction  between  260°  and  310° 
which  does  not  react  with  ozone;  or  bromine,  and  closely  resembles  the 
similar  fraction  from  Argentine  petroleum,  the  smaller  optical  activity 
of  the  latter  being  sufficiently  accounted  for  by  racemisation. 

C.  H.  D. 


Physiological  Chemistry 


The  Influence  of  Dry  and  Moist  Air  on  Gaseous  Meta¬ 
bolism.  Hans  Murschhauser  and  Hubert  Hidding  ( Biochem .  Zeilsch., 
1912,42,357 — 371). — The  experiments  were  carried  out  in  Mursch- 
hauser’s  apparatus  (following  abstract),  with  additional  appliances 
for  either  saturating  or  fully  drying  the  air.  Guinea-pigs  of  varying 
size  were  used,  and  three  series  of  experiments  at  the  temperatures  of 
20°,  5°,  and  35°  were  carried  out.  After  the  experiments  the  animals 
were  killed,  and  the  body  surface  measured.  It  was  found  that  at  5° 
there  was,  as  compared  with  the  experiment  at  21°,  an  increase 
of  76‘5%  carbon  dioxide  in  dry  air  and  82 ’8%  in  moist  air.  At  35°,  as 
compared  with  the  experiments  at  21°,  there  was  a  decrease  of  carbon 
dioxide  in  dry  air  of  18'7%,  but  an  increase  in  moist  air  of  7T%.  At  21°, 
more  carbon  dioxide  is  produced  in  dry  air  than  in  moist  air.  The 
results  do  not  entirely  agree  with  those  carried  out  by  Rubner.  The 
authors  suggest  an  explanation  of  the  observed  facts.  At  low 
and  at  medium  temperatures,  when  the  air  is  saturated  with  moisture, 
the  evaporation  from  the  body  is  less  than  in  a  dry  atmosphere,  and 
there  is  consequently  less  loss  of  heat.  There  must  therefore  be  with 
increasing  moisture  at  these  temperatures  a  diminution,  and  with 
increasing  dryness  an  increase,  in  the  carbon  dioxide  production. 
Increase  in  the  moisture  up  to  saturation  point  at  the  higher  tempera¬ 
ture,  on  the  other  hand,  causes  an  increased  temperature  in  the  body, 
which  shows,  as  a  consequence,  an  increase  in  the  metabolism.  The 
authors  also  discuss  the  influence  of  the  size  of  the  body  surface  on 
the  results  obtained.  S.  B.  S. 
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A  Respiration  Apparatus.  Hans  Murschhauser  ( Biochem . 
Zeitsch.,  1912,  42,  262 — 280). — The  apparatus,  which  is  specially 
adapted  to  investigation  of  the  respiratory  exchanges  of  small  animals 
at  constant  temperatures,  consists  of  the  following  essential  parts, 
which  are  described  in  detail  :  (1)  An  apparatus  for  maintaining  a 
constant  head  of  water,  about  30  metres  above  the  level  of  the  working 
room,  which  is  fed  from  the  main,  and  supplies  three  glass  pumps,  by 
moans  of  which  a  constant  stream  of  air,  which  can  be  regulated,  is 
drawn  through.  (2)  An  apparatus  interpolated  just  before  the  pumps, 
by  means  of  which  a  small  fraction  of  the  air  which  is  sucked  through 
the  apparatus  can  be  transferred  to  one  of  two  gas  burettes.  One 
burette  is  connected  at  a  time,  and  as  this  is  filled,  the  gas  is  trans¬ 
ferred  to  a  large  collecting  bottle,  and  the  other  burette  is  placed  in 
connexion  with  the  apparatus.  In  this  way  a  sample  of  the  total  air 
which  passes  through  can  be  obtained.  The  proportion  of  the  total 
air  drawn  off  can  be  regulated  so  that  the  gas  burette  can  be  filled 
in  any  given  time.  The  oxygen  in  the  air  thus  obtained  can  be 
estimated,  and  in  this  way  the  oxygen  consumption  ascertained. 
(3)  A  special  apparatus  for  absorption  of  carbon  dioxide  consisting  of 
a  battery  of  specially  designed  tubes.  (4)  A  thermostat  containing 
the  cage  of  the  animal.  (5)  A  combustion  furnace  connected  with  a 
special  automatic  arrangement  for  regulating  its  gas  supply,  by  means 
of  which  the  aspirated  air  is  warmed  to  the  necessary  temperature 
(6)  A  meter  for  measuring  the  air  drawn  through,  and  wash-bottles 
for  removing  the  carbon  dioxide  therefrom.  The  whole  apparatus  is 
figured.  S.  B.  S. 

Influence  of  Lack  of  Oxygen  on  Tissue  Respiration.  Fritz 
VerzAr  (J.  Physiol. ,  1912,  45,  39 — 52). — The  submaxillary  always 
uses  the  same  amount  of  oxygen  so  long  as  the  blood  brings  the 
required  quantity,  even  when  the  oxygen  pressure  in  the  blood 
decreases  to  a  very  low  value  ;  this  means  that  the  oxygen  pressure  in 
the  gland  must  be  considerable.  Skeletal  muscle  uses  less  oxygen  if 
there  is  less  in  the  blood  ;  this  means  that  the  oxygen  pressure  in 
muscle  is  small  or  zero.  The  heart  follows  the  same  rule,  but  the 
result  may  be  influenced  by  change  in  the  work  of  the  heart.  The 
kidney  increases  its  oxygen-use  during  lack  of  oxygen.  This  is 
probably  caused  by  some  stimulating  intermediate  metabolic  substances. 
This  may  in  part  explain  increased  oxygen  use  at  high  altitudes. 

W.  D.  H. 

Amount  of  Aliphatic  Amino-nitrogen  in  the  Blood  of 
Mammals  and  its  Proteoclastic  Power.  Edgard  Zunz  (Bull.  Soc. 
chim.  Bely.,  1912,  26,  188 — 193). — Blood  serum  of  rabbits  and  dogs, 
kept  at  38°,  has  a  slight  proteoclastic  power  on  its  own  proteins  and  a 
greater  power  in  the  case  of  the  proteins  of  the  serum  of  other  species. 
It  is  probable  that  blood  serum  contains,  in  addition  to  proteoclastic 
agents,  substances  which  check  their  action. 

Difibrinated  blood  and  blood  of  dogs  have  a  higher  proteoclastic 
action  with  their  own  proteins  than  the  blood  serum  of  the  same 
animal. 

In  mixtures  of  the  blood  or  defibrinated  blood  of  dogs  and  the 
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serum  of  bullocks,  the  inhibiting  substanoes  deduce  the  proteoclaatic 
action  to  a  much  greater  extent  than  is  caused  by  the  inhibiting 
substances  of  serums  in  mixtures  of  dogs’ and  bullocks’  serum. 

N.  H  J.  M. 

The  Presence  in  Blood  and  Liver  of  a  Ferment  Capable  of 
Causing  the  Hydrolysis  of  Cholesteryl  Esters.  J.  H.  Schultz 
(Biochem.  Zeitsch.,  1912,  42,  255 — 261). — In  the  autolysis  of  human  or 
horse  blood,  no  scission  of  cholesteryl  esters  takes  place.  Horse  liver, 
but  not  rabbit’s  liver,  causes  on  autolysis,  hydrolysis  of  cholesteryl 
esters,  which  is,  however,  not  complete.  On  autolysis  of  a 
mixture  of  liver  and  blood  (of  horse,  and  probably  of  ox),  the 
hydrolysis  of  cholesteryl  esters  is  complete.  It  is  not  complete  if 
plasma  or  serum  is  used  instead  of  the  whole  blood.  The  technique 
of  estimating  free  cholesterol  in  the  presence  of  its  esters  is  given ;  it 
depends  on  the  precipitability  of  the  free  cholesterol  by  digitonin 
according  to  the  Windaus  method.  S.  B.  S. 

Increase  in  the  Number  of  Red  Corpuscles  in  the  Blood 
Under  the  Action  of  Certain  Cholesterol  Derivatives.  Pierre 
Thomas  and  (Mile.)  Madeleine  Lebert  (Compt.  rend.,  1912,  155, 
187 — 190). — Kepinoff  (Abstr.,  1911,  ii,  185)  has  shown  an  increase 
in  the  number  of  red  corpuscles  in  the  blood  of  a  previously  bled 
rabbit,  by  the  injection  of  corpuscles  from  ox  blood.  It  having  been 
shown  that  these  corpuscles  always  contain  a  certain  quantity  of 
cholesteryl  esters,  the  authors  have  studied  the  effect  of  the  sub¬ 
cutaneous  injection  of  such  esters  on  the  number  of  red  corpuscles  in 
a  rabbit’s  blood.  The  ester  employed  was  cholesteryl  oleate  or  one  of 
its  oxidation  products  in  the  form  of  an  emulsion.  By  injection  of 
5  c.c.  of  such  an  emulsion,  repeated  after  seven  days,  an  increase  of 
19%  in  the  number  of  red  corpuscles  was  found,  the  effect  lasting  for 
several  weeks.  A  similar  result  was  obtained  by  injection  into  a  bled 
rabbit,  the  normal  status  being  attained  after  three  days  with  an 
uninjected  animal,  and  in  two  days  with  an  injected  animal,  after 
which  time  a  further  increase  of  10%  on  the  count  was  found  in  the 
latter  case.  That  the  effect  is  lasting  is  shown  by  injection  and 
subsequent  bleeding  after  a  lapse  of  three  weeks,  after  which  the 
normal  red-corpuscle  content  is  again  attained  and  passed  within 
two  days  without  any  further  injection  of  the  cholesteryl  oleate. 

W.  G. 

The  Action  of  Ammonia  and  Ammonia  Derivatives  on 
Oxidation  Processes  in  Cells.  Eduard  Grafe  ( Zeitsch .  physiol. 
Chem.,  1912,  79,  421 — 438). — Experiments  with  blood-corpuscles  of 
the  goose  as  in  Warburg’s  experiments  show  the  influence  of  ammonia, 
various  amines,  and  alkaloids.  There  is  increase  of  oxidation  with 
small,  and  reversible  inhibition  with  large,  doses.  The  effects  are 
proportional  to  concentration  of  hydroxyl  ions.  W.  D.  H. 

Action  of  Leucocytes  on  Dextrose.  Phcebus  A.  Levene  and 
Gustavus  M.  Meyer  (J.  Biol.  Chem.,  1912,  12,  265 — 274). — Under 
the  influence  of  leucocytes,  dextrose  undergoes  dissociation  into  lactic 
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acid  only,  whereas  by  purely  chemical  methods  the  formation  of  lactic 
acid  from  dextrose  is  always  accompanied  by  numerous  side  reactions. 

W.  D.  H. 

Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  IV.  Absorption  from  the  Large  Intestine. 
Otto  Folin  and  W.  Denis  (J.  Biol.  Ghem .,  1912,  12,  253 — 258. 
Compare  this  vol.,  ii,  271,  364,  780). — The  authors’  new  methods 
(this  vol.,  ii,  780)  enable  them  to  state  positively  that  absorption  of 
the  products  of  proteolysis  occurs  from  the  large  intestine,  although 
not  so  rapidly  as  from  the  small  intestine.  Positive  results  were 
obtained  with  urea,  glycine,  alanine,  Witte’s  peptone,  and  creatinine. 

W.  D.  H. 

Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  V.  Absorption  from  the  Stomach.  Otto 
Folin  and  Henry  Lyman  ( J .  Biol.  Ghem.,  1912,  12,  259 — 264). — 
Similar  results  were  obtained  in  experiments  on  the  stomach  of  the 
cat,  except  in  the  case  of  creatinine  (see  preceding  abstract). 

W.  D.  H. 

The  Explanation  of  Chauveau’s  Experimental  Results, 
from  which  the  Conclusion  was  Drawn  that  Fats  have 
Less  Value  than  Carbohydrates  as  a  Source  of  Energy 
for  Muscular  Work.  L.  S.  Fbidericia  ( Biochem .  Zeitsch.,  1912,  42, 
393 — 398). — As  explanation  of  Chauveau’s  result  that  an  animal 
loses  more  weight  when  doing  an  amount  of  work  on  a  protein-fat 
diet  than  when  doing  the  same  amount  of  work  on  an  isodynamic 
protein-carbohydrate  diet,  the  author  quotes  experiments  of  Benedict 
and  Milner,  and  others,  and  shows  that  the  difference  between  the  two 
results  is  not  due  to  the  fact  that  fat  is  not  so  good  a  source  of 
energy  for  muscular  work  as  carbohydrates,  but  rather  to  the  fact 
that  the  body  tissues  contain  more  water  when  the  carbohydrate 
diet  is  taken  than  when  the  fat  diet  is  used.  S.  B.  S. 

Presence  of  /3-Iminazolylethylamine  in  the  Intestinal  Wall ; 
with  a  Method  of  Isolating  a  Bacillus  from  the  Alimentary 
Canal  which  Converts  Histidine  into  this  Substance.  Edward 
Mellanby  and  F.  W.  Twort  (J.  Physiol.,  1912,  45,  53 — 60). — By 
means  of  a  method  previously  described  for  isolating  bacilli  which 
destroy  creatine,  a  bacillus  of  the  colon  group  was  isolated  from  the 
intestine  of  the  guinea-pig  which  is  capable  of  producing  /3-iminazolyl- 
ethylamine  from  histidine.  The  presence  of  this  substance  in  intestinal 
extracts  is  thus  accounted  for.  Acidity  prevents  the  action  of  this 
bacillus,  and  Metchnikoff’s  idea  of  the  benefit  of  lactic  acid  is  thus  in 
part  supported.  W.  D.  H. 

Measurement  of  Tissue  Oxidation  in  vitro  (Liver, 
Central  Nervous  System).  Ryuta  Usui  ( Pfliiger’s  Archiv,  1912, 
147,  100 — 110). — An  organ  or  a  part  of  it  is  placed  in  a  closed  tube, 
which  is  then  filled  up  with  a  suspension  of  ox-blood  in  Ringer’s 
solution.  The  amount  of  oxidation  in  the  blood  so  produced  is  com- 
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pared  with  that  in  a  control  tube  containing  the  blood  suspension  only. 
Oxidation  continues  and  remains  constant  in  liver  lobes  for  some 
hours,  and  the  oxygen  consumption  per  gram  of  organ  per  hour  varies 
between  0‘24  and  055  c.c.  The  same  constancy  is  observed  in  the 
central  nervous  system  of  the  frog,  the  oxygen  consumption  varying 
between  63  and  94  c.c.  per  hour  per  kilo,  of  organ. 

Oxidation  is  influenced  by  various  reagents  in  the  same  way  as 
Warburg  has  shown  to  occur  in  other  cells.  W.  D.  H. 

Glycogen  Formation.  Georg  Rosenfeld  (Biochem.  Zeitsch., 
1912,  42,  403 — 411). — When  dextrose  is  injected  into  the  jugular 
vein  of  a  starved  anaesthetised  animal  no  increase  in  the  percentage  of 
glycogen  in  the  liver  could  be  detected  when  comparison  was  made 
with  a  sample  of  the  liver  extirpated  when  the  animal  was  anaesthe¬ 
tised  and  before  injection  of  sugar  into  the  vein.  It  was  found, 
however,  that  the  liver  of  dogs  after  fasting  for  five  days  contained 
less  than  1%  of  glycogen.  If  meat  or  sugar  is  administered  to  dogs 
after  five  days’  starvation,  increase  of  glycogen  could  be  detected.  In 
these  cases  the  administration  was  made  without  previous  operation 
on  the  liver,  and  the  sugar  was  given  both  per  os  and  intravenously. 
The  Kiilz  method  of  glycogen  estimation  was  employed.  The  author 
suggests  a  modification  of  this  method,  in  that  the  liver,  after  extirpa¬ 
tion,  is  heated  in  alcohol  instead  of  water.  S.  B.  S. 

The  Liver  in  Relation  to  Creatine  Metabolism  in  the 
Bird.  D.  Noel  Paton  and  W.  C.  Mackie  (J.  Physiol.,  1912,45, 
115 — 118). — Exclusion  of  the  liver  in  the  bird  produces  a  marked 
change  in  the  distribution  of  nitrogen  in  uric  acid,  and  ammonia  in  the 
urine,  but  has  no  effect  on  the  proportion  of  creatine.  This  seems  to 
indicate  that  in  the  bird  the  liver  is  not  connected  with  creatine 
metabolism.  W.  D.  H. 

The  Significance  of  the  Suprarenal  Capsules  in  the  Action 
of  Certain  Alkaloids.  Henry  H.  Dale  and  Patrick  P.  Laidlaw 
(J.  Physiol.,  1912,  45,  1 — 26.  Compare  this  vol.,  ii,  667). — A  full 
account  of  a  research  of  which  a  notice  has  already  appeared.  The 
main  point  is  that  the  investigation  of  a  drug  on  isolated  organs  may 
lead  to  fallacious  results,  for  the  effect  on  those  organs  in  the  intact 
animal  may  not  be  a  direct  one,  but  an  indirect  one  by  acting  on 
other  organs  first,  such  as  the  suprarenal  glands.  W.  D.  H. 

The  Action  of  Ethyl  Alcohol  and  Water  on  Muscle. 
Frederic  S.  Lee  and  M.  Levine  (Amer.  J.  Physiol.,  1912,  30, 
389 — 394). — Lee  and  Salant  found  that  alcohol  exerted  a  favourable 
action  on  the  contraction  of  frog’s  muscle ;  Hough  and  Ham  state 
that  equally  favourable  results  were  obtained  with  Ringer’s  solution 
or  even  water  alone.  Their  experiments  were  only  few  in  number. 
The  present  research  confirms  the  statements  of  Lee  and  Salant. 

W.  D.  H. 

The  Normal  Presence  of  Boron  in  Animals.  Gabriel  Ber¬ 
trand  and  Henri  Agulhon  ( Compt .  rend.,  1912,  155,  248 — 251). — 
The  authors  have  examined  various  organs  and  tissues  of  the  guinea- 
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pig,  rabbit,  sheep,  ox,  and  horse  for  boron,  employing  a  delicate 
reaction  for  the  detection  of  the  boron  (compare  Abstr.,  1910,  ii,  241, 
345).  The  organs  or  tissues  were  collected,  dried,  and  burnt  in  a 
platinum  boat  in  a  stream  of  oxygen,  or  in  a  muffle  furnace.  The 
residue  was  esterified  with  methyl  alcohol,  the  ester  distilled,  and 
saponified  with  sodium  hydroxide.  The  alkaline  solution  was  tested 
with  turmeric,  and  when  a  reaction  occurred,  the  boron  was  converted 
into  boron  fluoride  and  examined  spectroscopically.  The  results  show 
that  boron  is  present  in  the  organs  of  the  five  animals  examined,  being 
most  easily  detectable  in  the  hair,  the  horns,  the  bones,  the  liver,  and 
the  muscles.  The  amount  is,  however,  always  very  small.  ■  W.  G. 

The  Non-Bnzymatic  Character  of  Oocytin  (Odcytase). 
T.  Brailsford  Robertson  ( J .  Biol.  Ghem.,  1912,  12,  163 — 174. 
Compare  this  vol.,  ii,  573,  782). — Oocytin  (called  oocytase  in  previous 
papers)  is  not  a  proteinase,  lipase,  or  a  peroxydase.  It  does  not 
accelerate  the  hydrolysis  of  /3-glucosides,  neither  does  it  act  as  a 
co-enzyme  to  the  lipase  of  Ricinus.  It  is  probably  not  an  enzyme  at 
all.  The  membrane-forming  agent  in  Strongylocentrotus  purpuratus 
spermatozoa  is  also  probably  not  an  enzyme ;  oocytin  is  not  a  protein. 

W.  D.  H. 

Changes  in  the  Physico-chemical  Properties  of  the  Urine 
and  Serum  of  Dogs  after  Thyroidectomy.  Raffaele  Paladino 
( Biochem .  Zeitsch .,  1912,  42,  302—303). — After  extirpation  of  thyroids 
and  parathyroids,  the  viscosity  of  serum  and  urine  increases,  and  their 
electrical  conductivity  sinks.  There  is  no  marked  change  in  the 
surface  tension.  S.  B.  S. 

Pathology  and  Treatment  of  Severe  Diabetes.  E.  Grafe  and 
Charles  G.  L.  Wolf  ( Deutsch .  Arch.  Min.  Med.,  1912,  107,  201 — 235). 
Full  details  are  given  of  three  cases  of  severe  diabetes,  including  the 
estimation  of  sugar,  total  nitrogen,  various  nitrogenous  substances,  and 
members  of  the  acetone  group  in  the  urine.  Particulars  of  diet  and 
respiratory  exchanges  are  also  given.  In  two  cases  the  acidosis  was 
extreme,  and  the  dextrose  nitrogen  ratio  was  often  over  5,  which  points 
to  a  formation  of  sugar  from  fat.  The  respiratory  quotient  was  also 
high,  which  means  that  large  quantities  of  glycogen  must  be  oxidised 
in  spite  of  a  diet  poor  in  carbohydrate,  or  there  must  be  some  unknown 
factor  to  explain  the  anomaly.  In  the  third  case,  a  period  of  lessened 
sugar  excretion  occurred  without  changing  the  diet ;  the  acidosis  and 
the  creatine  output  also  diminished,  and  the  respiratory  quotient 
rose.  The  amount  of  creatine  is  a  good  index  of  the  severity  of  the 
case. 

Therapeutically  the  best  results  both  on  the  sugar  and  the  acidosis 
were  obtained  by  the  use  of  alcohol  (100 — 160  grams  of  absolute 
alcohol  a  day)  combined  with  large  amounts  of  sodium  citrate 
and  sodium  hydrogen  carbonates  (70 — 100  grams  per  week). 

W.  D.  H. 

Inhibition  of  Glycosuria.  I.  The  Influence  of  Hirudin  on 
Glycosuria  Produced  by  Adrenaline  and  by  Diuretin.  Miroslav 
Miculicich  {Arch.  exp.  Path.  Pharm.,  1912,  09,  128 — 132). — The 
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glycosuria  produced  by  adrenaline  is  inhibited  by  intravenous  injection 
of  hirudin,  owing  to  its  effect  on  blood-pressure  and  diuresis.  Excretion 
of  sodium  chloride  is  not  inhibited.  Hirudin  has  no  such  action  on  the 
glycosuria  which  is  produced  by  the  central  stimulation  of  diuretin. 

W.  D.  H. 

Inhibition  of  Glycosuria.  II.  The  Influence  of  Ergotoxin 
on  Glycosuria  Produced  by  Adrenaline  and  Diuretin.  Miro¬ 
slav  Miculicich  {Arch.  exp.  Path.  Pharm.,  1912,  69,  133 — 148). — 
Ergotoxin,  subcutaneously  or  intravenously  administered,  inhibits 
adrenaline  glycosuria,  or  if  this  glycosuria  already  exists,  it  cuts 
it  short.  This  is  due  to  inhibition  of  'hyperglycsemia  and  a  specific 
impermeability  to  sugar  in  the  kidney.  The  output  of  sodium  chloride 
is  not  affected,  but  diuresis  is  inhibited.  The  hyperglycsemia  and 
glycosuria  (but  not  the  diuresis)  produced  by  diuretin  are  also  inhibited 
by  ergotoxin.  W.  D.  H. 

The  Influence  of  Glutaric  Acid  on  Phloridzin  Glycosuria. 
A.  I.  Ringer  (/.  Biol.  Chern.,  1912,  12,  223 — 226). — A  criticism  of  the 
methods  and  results  of  Baer  and  Blum.  Contrary  to  what  they  state, 
glutaric  acid  has  no  inhibitory  effect  on  the  action  of  phloridzin. 

W.  D.  H. 

Is  CEdema  Determined  by  the  Acid  Content  of  the 
Tissues?  A.  R.  Moore  {PJtiiger's  Archiv,  1912,  147,  28 — 34). — 
Martin  H.  Fischer  (Abstr.,  1910,  ii,  329)  holds  that  dropsy  is  mainly 
produced  by  the  acidity  of  the  tissues  attracting  water  from  the 
blood.  The  present  experiments  lend  no  support  to  this  view. 

W.  D.  H. 

The  Colloid-chemical  Theory  of  Water  Absorption  by  Proto¬ 
plasm.  Martin  H.  Fischer  ( Biochem .  Bull.,  1912, 1,  444 — 460). — A 
defence  of  the  author’s  view  on  the  cause  of  oedema.  W.  D.  H. 

Enzymes  as  Possible  Factors  in  the  Development  of 
CEdema.  William  J.  Gies  ( Biochem .  Bull.,  1912,  1,  461 — 482). — 
A  discussion  of  Martin  H.  Fischer’s  views  on  the  cause  of  oedema,  and 
suggestions  that  enzymes  of  the  nature  of  hydrolases  or  proteases  may 
be  factors  in  the  tissue  changes  which  increase  the  affinity  of  the 
tissues  for  water.  The  results  obtained  so  far  do  not,  however, 
demonstrate  that  enzymes  are  involved.  W.  D.  H. 

Preparation  from  Yeast  and  Certain  Foodstuffs  of  the 
Substance  the  Deficiency  of  which  in  Diet  Occasions  Poly¬ 
neuritis  in  Birds.  Casimir  Funk  [J.  Physiol.,  1912,45,  75 — 81). — 
The  substance  which  prevents  beri-beri  was  isolated  from  yeast,  milk, 
or  brain,  and  possibly  from  lime  juice.  For  curing  pigeons  of 
polyneuritis,  0’02  to  0  04  gram  by  the  mouth  was  used.  Its  chemical 
properties  suggest  that  it  is  a  pyrimidine  base  forming  a  constituent  of 
nucleic  acid  (compare  Edie  and  others,  this  vol.,  ii,  794).  W.  D.  H. 
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A  Case  of  Bence-Jones  Proteinuria.  Francis  W.  Lamb 
( Proc .  physiol.  Soc .,  1912,  iii — iv  ;  J.  Physiol.,  45). — The  properties  of 
the  protein  in  this  case  closely  resemble  those  described  by  Hopkins 
and  Savory.  By  means  of  a  microscope  with  a  hot  stage,  the  micro¬ 
scopic  changes  were  observed;  at  45 — 47°  a  cloud  of  minute  spherule 
appeared  which  decomposed  at  50 — 60°,  and  between  80°  and  95° 
melted  to  oily  droplets.  On  cooling,  opacity  reappeared.  The  same 
occurred  with  dialysed  solutions  of  the  protein  (precipitated  by 
ammonium  sulphate),  but  less  markedly.  The  clearing  of  the  fluid 
at  high  temperatures  is  not  due  to  solution,  but  in  great  measure  to 
this  “  melting  ”  phenomenon.  W.  D.  H. 

The  Partition  of  Iodine  in  Syphilitic  Tissues.  Oswale 
Loeb  (Arch.  exp.  Path.  Pharm.,  1912,  69,  108 — 113). — The  greatei 
part  of  the  iodine  given  as  a  drug  in  syphilis  is  organically  united  to 
the  syphilitic  tissues,  the  proportion  of  this  to  inorganic  iodine  being 
1*6  :  1 .  Figures  are  given  for  blood  and  glandular  tissues  to  show  the 
great  increase  in  iodine  in  syphilitic  as  compared  with  normal  tissues 
under  the  same  conditions.  W.  D.  H. 

Experimental  Changes  in  Arteries  in  Rabbits  Produced 
by  Aliphatic  Aldehydes.  Oswald  Loeb  (Arch.  exp.  Path.  Pharm., 
1912,69,  114 — 127). — Aliphatic  aldehydes  produced  in  rabbits  typical 
arterial  necrosis.  This  does  not  occur  with  furfuraldehyde,  aromatic 
aldehydes,  alcohols,  ketones,  and  sodium  acetate.  The  effect  was  not 
obtained  in  cats,  rats,  or  dogs.  W.  D.  H. 

The  Pharmacological  Action  of  Harmine.  James  A.  Gunn 
(Trans.  Roy.  Soc.  Edin.,  1912,  48,  i,  83 — 96). — The  minimal 
lethal  dose  of  harmine  hydrochloride  per  kilogram  of  body-weight  by 
subcutaneous  injection  is  :  for  the  frog,  0’6  gram  ;  for  the  guinea  pig, 
0‘12  gram;  for  the  rabbit,  0'23  gram;  for  the  rat,  02  gram,  and  for 
the  pigeon,  0T5  gram.  In  frogs  the  drug  produces  a  paralytic  effect 
on  the  central  nervous  system ;  excitability  and  rigor  on  the  isolated 
muscle  and  in  strong  solutions,  when  perfused  through  the  heart, 
arrest  in  the  position  of  almost  complete  diastole ;  weaker  solutions 
diminish  the  completeness  of  systolic  contraction.  The  drug  has  also 
a  slight  peripheral  constricting  action  on  the  blood-vessels. 

In  mammals,  the  drug  produces  a  fall  of  blood-pressure  due  to  the 
weakening  of  the  heart  contractions,  and  cardiac  failure  is  the  chief 
cause  of  death.  In  sub-lethal  doses  it  stimulates  respiration,  but  in 
larger  doses  it  paralyses  respiration.  It  produces  also  a  fall  of 
temperature,  and  even  in  small  doses  it  stimulates  the  contractions  and 
augments  the  tone  of  the  uterus. 

The  author  compares  and  contrasts  the  actions  of  harmine  and 
harmaline.  There  is  a  great  similarity  between  the  two. 

S.  B.  S. 

Quantitative  Investigations  on  the  Change  of  Toxicity  of 
Morphine  when  in  Presence  of  other  Opium  Alkaloids. 
Heinrich  Oesar  (Biochem.  Zeitsch.,  1912,  42,  316 — 324). — In  con- 

57—2 


ii.  858 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


tinuation  of  the  other  investigations  on  this  subject  in  Straub’s 
laboratory,  the  author  now  estimates  the  effect  of  the  addition  of 
narcotine  alone,  papaverine  alone,  and  the  two  alkaloids  together  on 
the  toxicity  of  morphine,  determining  in  each  case  the  minimal  lethal 
dose  for  mice.  In  the  case  of  narcotine-morphine  mixtures  the  results 
are  somewhat  complex,  there  being  two  optimal  points  of  maximum 
toxicity,  one  being  in  the  mixture  of  1  part  of  morphine  and  0‘2  part 
of  narcotine,  and  the  other,  1  part  of  morphine  and  1  part  of  narcotine. 
Mixtures  between  these  limits  are  less  toxic.  Owing  to  the  toxicity 
of  pavaverine,  the  results  of  the  action  of  the  mixture  are  not  easy  to 
interpret.  Its  effect  is,  however,  in  certain  cases,  not  a  purely  additive 
one.  S.  B.  8. 

The  Action  of  Bases  and  Basic  Salts  on  Alkaloid  Salts. 
Isidor  Traube  ( Biochem .  Zeitsch.,  1912,  42,  470 — 495). — In  con¬ 
firmation  of  the  results  obtained  by  other  investigators,  the  author 
finds  that  the  addition  of  alkalis  and  alkali  salts  largely  increases  the 
pharmacological  and  toxic  action  of  numerous  alkaloidal  salts.  These 
results  have  been  obtained  by  quantitative  experiments  on  tadpoles. 
The  magnitude  of  the  increase  of  action  is  a  function  of  the  strength 
of  the  base  employed  and  of  the  nature  of  the  alkaloid.  By  this 
method  of  investigation  a  very  simple  and  exact  way  is  indicated  for 
ascertaining  the  strength  of  bases,  for  not  only  can  the  pharma¬ 
cological  method  be  employed,  but  also,  in  accordance  with  the  authors 
cohesion  pressure  theory  of  osmosis,  the  increase  of  toxicity  is 
parallel  with  the  diminution  of  surface  tension  of  the  alkaloidal  salt 
solution  produced  by  the  addition  of  alkali.  Instead,  therefore,  of 
animal  experiments,  a  stalagmometric  method  can  be  employed.  In 
the  case  of  alkaloids,  such  as  morphine,  where  the  addition  of  alkalis 
to  their  salts  does  not  produce  a  marked  lowering  of  surface  tension 
of  the  solution,  it  does  not  produce  an  increased  toxic  action.  On 
these  results,  the  author  suggests  a  theory  of  the  local  action  of 
alkaloids,  whereby  their  action  at  different  points  in  the  organism 
is  a  function  of  the  alkalinity  of  the  tissues  at  these  points,  and  he 
suggests  various  therapeutic  experiments,  whereby  the  action  of  drugs 
may  be  increased  by  the  addition  of  alkalis.  S.  B,  S. 

The  Influence  of  Sodium  Carbonate  on  the  Toxicity  of 
Basic  Dyes.  Isidor  Traube  ( Biochem .  Zeitsch.,  1912,  42,  496 — 499). 
— The  majority  of  dyes  which  lower  the  surface  tension  of  water  are 
more  toxic  to  tadpoles  than  those  which  do  not.  Certain  substances 
which  are  relatively  non-toxic,  however,  have  their  toxic  action 
increased  by  the  addition  of  sodium  carbonate  (methylene-blue, 
toluidine-blue,  and  methyl-green),  whereas  the  toxicity  of  other  more 
toxic  dyes  (night-blue,  Nile-blue,  malachite-green,  and  magenta)  are 
not  rendered  more  toxic  by  the  addition  of  alkalis.  The  results  here 
are  different  to  those  obtained  with  alkaloids  (see  preceding  abstract), 
and  this  is  apparently  due  to  the  alterations  in  the  size  of  the  particles 
which  undergo  change  on  addition  of  alkalis.  The  surface-tension 
rule  does  not,  therefore,  strictly  hold  in  this  case.  S.  B.  S. 
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Selective  Tissue  Colouring  and  Chemico-therapeutics.  II. 
Sources  of  Experimental  Errors.  Werner  Schulemann  ( Arch . 
Pharrn.,  1912,  250,  389 — 395.  Compare  this  vol.,  ii,  791). — In 
experiments  on  the  dyeing  of  living  tissues,  errors  are  so  easily  and 
unconsciously  made  that  the  author  thinks  it  desirable  to  record  the 
sources  of  some  in  his  experience. 

The  dye^  employed  must  be  chemically  pure,  or  at  all  events  the 
impurities  in  them  must  be  known.  The  impurities  may  have  toxic 
properties  ;  inorganic  adulterants  such  as  sodium  chloride  or  sulphate 
introduce  complications  through  “  salting  out  ”  ;  in  many  cases  the 
amount  of  actual  dye  in  a  given  quantity  of  the  commercial  prepara¬ 
tion  cannot  be  ascertained.  Mixtures  of  dyes  can  generally  be 
detected  by  strewing  the  powdered  substance  on  filter-paper  moistened 
with  water  or  alcohol ;  the  components  of  the  mixture  produce  each 
its  spot  of  characteristic  colour.  Mixtures  of  dyes  of  similar  colour 
are  detected  in  the  same  way  on  the  surface  of  concentrated  sulphuric 
acid. 

Solutions  for  the  dyeing  of  living  tissues  should  be  0-5%  solutions 
prepared  in  the  cold  ;  heating  may  produce  a  different  colloidal  state 
of  the  dye,  with  possibly  a  greater  tendency  to  gel-formation,  and  in 
this  state  the  solution  may  be  useless.  Clear  solutions  only  are 
permissible.  The  number  of  injections  must  be  noted,  and  the  tissues 
of  the  animal  should  be  examined  twenty-four  hours  after  the  last 
injection.  Frequently  it  is  extremely  difficult  to  distinguish  cells 
dyed  orange  or  yellow  from  the  surrounding  fresh  cells.  The  age  of 
the  animal  under  examination  must  be  stated.  C.  S. 

Distribution  of  Chlorate  in  a  Woman  Fatally  Poisoned 
by  Potassium  Chlorate.  Jacob  Rosenbloom  ( Biochem .  Bull.,  1912, 
1,  482). — Fifty  grams  of  potassium  chlorate  were  taken,  and  the 
analyses  were  made  within  twelve  hours  of  death.  Small  quantities 
were  recovered  from  various  organs,  but  the  total  only  amounts  to 
0  34  gram.  The  salt  is  therefore  rapidly  excreted,  or  reduced  to 
chloride.  W.  D.  H. 

The  Significance  of  Hydrocyanic  Acid  in  the  Production 
of  Toxic  Effects  by  Tobacco  Smoke.  Karl  B.  Lehmann  and  Karl 
Gundermann  (Arch.  Hygiene,  1912,  76,  98 — 115). — There  is  no 
reason  for  assuming  the  presence  of  dicyanogen  in  tobacco  smoke. 
Hydrocyanic  acid  in  smoke  is  best  estimated  by  absorption  in  acid 
silver  nitrate  solution  and  the  amount  calculated  from  the  silver 
content  in  the  purified  precipitate.  The  amount  of  hydrocyanic  acid 
in  the  tobacco  smoke  depends  on  the  rate  at  which  the  air  is  drawn 
through  a  cigar ;  the  less  rapid  the  rate,  the  smaller  the  amount  of  acid. 
Under  no  conditions  could  enough  hydrocyanic  acid  be  detected 
to  cause  toxic  effects.  S.  B.  S. 


ii.  860 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Bacterial  Metabolism.  III.  Arthur  I.  Kendall  and 
Charles  J.  Farmer  ( J .  Biol .  Chem.,  1912,  12,  215 — 218.  Compare 
this  vol.,  ii,  793). — The  sparing  aption  of  carbohydrate  for  protein 
is  again  brought  out  in  relation  to  other  micro-organisms.  Certain 
bacteria  are  able  to  appropriate  certain  definite  constituents  of  the 
protein  molecule,  especially  that  part  which  contains  a  carbohydrate 
radicle,  leaving  the  remainder  but  little  acted  on  until  the  more 
desirable  portion  is  largely  exhausted.  W.  D.  H. 

Bacterial  Metabolism.  IV.  Arthur  I.  Kendall,  Chester  J. 
Farmer,  Edward  P.  Bagg,  jun.,  and  Alexander  A.  Day  (J.  Biol. 
Chem.,  1912,  12,  219 — 222). — All  the  streptococci  studied,  with  one 
exception,  which  scarcely  grew  in  a  medium  free  from  dextrose, 
produce  acid  in  a  sugar-free  medium.  W.  D.  H. 

Influence  of  Uranium  Salts  on  Alcoholic  Ferments. 
E.  Kayser  ( Compt .  rend.,  1912,  155,  246 — 248). — Uranium  salts,  in 
minute  quantities,  exert  a  stimulating  effect  on  cider  yeast,  whilst 
larger  quantities,  0*2  gram  per  litre,  diminish  the  quantity  of  alcohol 
formed.  The  same  toxic  action  is  exerted  on  sucrase  and  zymase, 
sucrase  being  more  sensitive  than  zymase.  After  a  number  of  genera¬ 
tions,  yeasts  can  be  accustomed  to  support  the  presence  of  uranium 
salts.  Uranates  of  potassium  and  ammonium  have  a  greater  toxic 
effect  than  uranyl  nitrate  or  phosphate.  W.  G. 

Alcoholic  Fermentation  II.  The  Conversion  of  Acet¬ 
aldehyde  into  Ethyl  Alcohol  by  Living  and  Dead  Yeast. 
S.  Kostytscheff  and  E.  Hubbenet  ( Zeitsch .  physiol.  Chem.,  1912,  79, 
359 — 374). — Acetaldehyde  is  reduced  to  ethyl  alcohol  when  incubated 
with  pressed  yeast,  air-dried  yeast,  hefanol,  zymin,  or  the  juice 
prepared  by  mascerating  air-dried  yeast.  These  experiments  lend 
support  to  the  hypothesis  that  acetaldehyde  is  an  intermediate  stage 
in  the  alcoholic  fermentation  of  sugar.  The  fact  that  this  formation 
of  alcohol  takes  place  equally  well  in  the  absence  as  in  the  presence  of 
formic  acid,  is  not  in  agreement  with  Schade’s  theory  that  lactic  acid 
is  first  formed  from  the  sugar,  and  is  further  converted  into 
acetaldehyde  and  formic  acid,  which  react  to  form  carbon  dioxide  and 
alcohol. 

An  alternative  hypothesis  consists  in  supposing  that  the  sugar  is 
converted  into  pyruvic  acid  with  formation  of  atomic  hydrogen.  The 
pyruvic  acid  is  then  converted  into  carbon  dioxide  and  acetaldehyde, 
and  the  latter  reduced  by  the  hydrogen  to  alcohol  (compare  Neuberg 
and  Kerb,  Zeitsch.  Garungsphysiol.,  1912,  1,  114).  W.  J.  Y. 

The  Formation  of  Volatile  Acids  by  Yeast  During  the  Pro¬ 
cess  of  Re-fermentation  of  Wine.  C.  von  der  Heide  and  E. 
Schwenk  (Biochem.  Zeitsch.,  1912,  42,  281 — 288). — Byre-fermentation 
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is  understood  the  addition  of  sugar  solution  to  wines  poor  in  alcohol, 
and  the  further  fermentation  of  this  mixture  by  yeast.  During  this 
process,  volatile  acids  are  sometimes  formed,  the  production  of  which 
has  been  ascribed  to  the  inoculation  of  the  mixture  with  two  small 
quantities  of  yeast.  The  authors  have  experimentally  tested  this 
hypothesis,  determining  the  amounts  of  volatile  acids  formed  when 
re-fermentation  mixtures  containing  varying  initial  quantities  of 
alcohol  and  sugar  are  inoculated  with  varying  numbers  of  yeast  cells. 
The  experiments  were  all  carried  out  with  carefully  sterilised  materials, 
and  no  relationship  could  be  determined  between  the  amounts  of 
volatile  acids  formed  and  the  number  of  yeast  cells  used  for  inocula¬ 
tion.  In  the  case  of  inoculations  with  small  numbers  of  yeast  cells, 
there  were  relatively  large  amounts  of  unfermented  sugar  present  at 
the  end  of  the  experiment.  In  actual  practice  the  amount  of  volatile 
acid  is  larger  when  small  amounts  of  yeast  are  used  for  inoculation 
than  when  large  amounts  are  used,  and  the  difference  between  this 
fact  and  the  above  laboratory  experimental  facts,  the  authors  explain 
to  be  due  to  the  differences  in  conditions,  in  that  the  laboratory 
materials  were  all  sterile,  a  condition  impossible  in  practice.  In  the 
latter  case,  unless  alcoholic  fermentation  is  rapid  from  the  start,  which 
is  only  possible  when  sufficient  yeast  is  used  for  inoculation,  the 
bacteria  have  a  chance  of  development  and  thus  cause  the  presence  of 
the  acids.  S.  B.  S. 

Influence  of  Nitrogenous  Matter  on  the  Production  of 
Ethyl  Acetate  in  Alcoholic  Fermentation.  E.  Kayser  ( Gompt . 
rent..,  1912,  155,  185 — 187). — The  yeasts  employed  were  obtained 
from  sugar  cane  and  pine  apples.  The  nitrogenous  matter  was 
furnished  in  the  form  of  malt  dust,  peptone,  asparagine,  leucine, 
carbamide,  glycine,  and  ammonium  sulphate.  The  yeasts  were  sown 
in  media  containing  150  grams  of  sucrose,  1  gram  of  potassium 
hydrogen  phosphate,  traces  of  magnesium  sulphate,  and  0’5  gram  of 
nitrogen,  in  one  of  the  different  forms,  per  litre.  The  protein  nitrogen 
gave  a  higher  yield  of  ethyl  acetate  with  both  yeasts.  The  yeast  from 
sugar  cane  preferred  peptone  and  ammoniacal  nitrogen,  whilst  that 
from  pine  apple  preferred  amino-  and  amide-nitrogen.  W.  G. 

Action  of  Different  Salts  on  the  Development  of  Asper¬ 
gillus  niger.  Alexander  Kiesel  ( Compt .  rend.,  1912,  155, 

193 — 196.  Compare  Clark,  Abstr.,  1899,  ii,  627). — A  study  of  the 
effect  of  some  twenty-seven  acids  and  acid  salts  on  the  growth  of 
Aspergillus  niger  with  an  endeavour  to  determine  the  limiting  doses 
which  inhibit  certain  vegetative  phenomena,  such  as  germination, 
development  of  mycelium,  and  fructification.  The  results,  which  are 
given  in  tabular  form,  show  that  the  physiological  activity  of  the  acids 
and  salts  does  not,  in  general,  correspond  with  their  chemical  activity, 
the  action  of  the  fatty  acids  and  also  of  chloroacetic  acid  being  much 
more  powerful  physiologically  than  chemically.  W.  G. 

Influence  of  Zinc  on  the  Consumption  of  its  Hydrocarbon, 
Nitrogenous  and  Mineral  Food  by  Aspergillus  niger.  Maurice 
Javillier  (Gompt.  rend.,  1912,  155,  190 — 193.  Compare  Abstr., 
1908,  ii,  124 ;  1911,  ii,  222,  421,  644  ;  this  vol.,  ii,  377). — The  presence 


ii.  862 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


or  absence  of  zinc  has  a  marked  effect  on  the  consumption  of  all  the 
substances  necessary  to  the  growth  of  Aspergillus  niger.  Under  certain 
conditions,  zinc  regulates  the  consumption  of  sugar,  giving  a  larger 
crop,  when  present,  with  a  smaller  sugar  consumption  per  gram-weight 
of  dry  matter.  In  itself  it  is  incapable  of  rendering  nitric  nitrogen 
assimilable,  but  it  greatly  influences  the  results  with  ammoniacal 
nitrogen.  Presence  of  zinc  produces  a  much  greater  dry  weight  of 
crop  and  a  smaller  nitrogen  consumption.  Finally,  in  the  ashes  of 
Aspergillus  niger,  grown  on  a  zinc-containing  medium,  there  is  more 
silicon  and  phosphorus,  but  less  sulphur,  whilst  the  potassium  content 
remains  about  constant,  W.  G. 


Autolysis  of  Mould  Cultures.  Arthur  W.  Dox  and  Leonard 
Maynard  ( J .  Biol.  Chein.,  1912,  12,  227 — 232). — Common  saprophytic 
moulds  allowed  to  grow  in  suitable  media  form  a  dense  mycelium, 
which  after  several  weeks  disintegrates  ;  the  change  is  attributed  to 
autolysis.  During  the  first  week  or  two,  the  mould  assimilates  most  of 
the  nitrogen  of  the  medium,  and  subsequently  restores  to  it  a  large 
portion.  Nitrogen  was  not  assimilated  from  the  atmosphere. 

W.  D.  H. 

Influence  of  Phytin  on  the  Growth  of  Lupine  Seedlings. 
A.  R.  Rose  ( Biochem .  Bull.,  1912,  1,  428 — 438). — Phytin  added  to 
soil  does  not  cause  any  stimulation  of  growth  that  can  be  attributed 
to  the  phytic  acid.  It  acts  just  as  inorganic  phosphates  do. 

W.  D.  H. 

R6le  of  Metallic  Salts  in  the  Assimilation  of  Nitrates 
by  Green  Plants.  Octave  Dony-H^nault  (Bull.  Soc.  chim.  Belg., 
1912,  20,  266 — 276). — The  photochemical  reduction  of  nitrates  to 
nitrites  is  greatly  increased  by  the  presence  of  manganese  salts.  Slight 
alkalinity  is  favourable  to  the  reduction.  A  precipitate  of  the  com¬ 
position  represented  by  the  formula  Mn203,H20  is  formed,  indicating 
simultaneous  oxidation  and  reduction.  Addition  of  dextrose  further 
increases  the  reduction,  and,  at  the  same  time,  prevents  precipitation  of 
the  manganese. 

Iron  salts  act  similarly  to  manganese  salts,  but  in  slightly  acid  solu¬ 
tions.  For  this  reason,  iron  and  manganese  together  have  less  rather 
than  more  action  than  each  alone. 

The  results  of  experiments  with  cress  invariably  showed  that  nitrogen 
in  the  form  of  nitrates  is  more  rapidly  mobilised  in  presence  of 
manganese  or  iron  salts  than  in  their  absence. 

The  conclusion  is  drawn  that  the  catalytic  function  of  a  mineral 
element  will  depend  chiefly  on  the  conditions  of  the  medium,  and  that 
the  least  variation  in  alkalinity  or  acidity  may  suspend  the  activity  of 
one  catalyst  and  revive  that  of  another;  and  that  the  conception  of 
enzymes  specifically  adapted  to  each  phenomenon  of  oxidation  or  reduc¬ 
tion  is  irrational.  Manganese  salts  may  cause  both  reduction  and 
oxidation  according  to  the  conditions.  N.  H.  J.  M. 
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The  Biochemical  Behaviour  of  Perchlorates,  Chlorates, 
Nitrates,  and  Nitrites,  and  the  Reducing  Power  of  the  Root 
Nodules  of  Leguminoese,  especially  of  Vicia  faba.  Ugo 
Alvisi  and  M.  Orabona  ( Gazzetta ,  1912,  42,  i,  565 — 575). — Chlorates, 
but  not  perchlorates,  are  reduced  by  enzymes,  whilst  Penicilium 
glaucum  reduces  ammonium  perchlorate,  but  not  the  potassium  salt. 
Perchlorates  are  more  harmful  to  bean  plants  than  chlorates,  and 
ammonium  perchlorate  is  reduced  to  chloride.  The  ammonium  salt  is 
also  less  stable  than  the  potassium  salt  towards  the  root-nodules  of  the 
bean.  Experiments  with  nitrates  and  nitrites  are  inconclusive. 

C.  H.  D. 

The  Passage  of  Salts  through  Protoplasm.  I.  The  Influ¬ 
ence  of  Salts  on  the  Absorption  of  Dyestuffs  by  the  Living 
Cell.  Josef  Endler  ( Biochem .  Zeitsch.,  1912,  42,  440 — 469). — As  a 
result  of  experiments  on  different  varieties  of  plant  cells,  the  author 
draws  the  following  conclusions.  Neutral  salts  in  low  concentrations 
favour  the  entrance  of  dyestuffs  into  cells,  whereas  in  higher  con¬ 
centrations  they  inhibit  the  entrance.  The  inhibitory  action  of 
various  anions  is  in  the  following  order  :  nitrate  <^chloride  <jsulphate 
<Tartrate,  citrate  <aluminate  <^salicylate.  The  difference  in  the 
action  of  the  cations  is  less  marked,  aluminium  having  a  slightly 
stronger  inhibitory  action  than  the  others.  The  exit  of  dyestuffs 
from  cells  in  the  presence  of  salts  was  also  investigated.  The  exit  is 
favoured  by  various  ions  in  the  following  order :  sodium  -^potassium 
<magnesium  <[calcium]  <aluminium,  and  nitrate  -^chloride 
<sulphate  <tartrate  <citrate.  S.  B.  S. 

The  Interdependence  of  Protein  Degradation  in  Plants,  and 
their  Respiratory  Processes.  II.  The  Action  of  Carbo¬ 
hydrates,  Phosphates,  and  Oxidising  Reagents  on  the 
Formation  and  Assimilation  of  Ammonia  in  Killed  Plants. 
Wladimir  Palladin  and  Njcolaus  Iwanoff  ( Biochem .  Zeitsch.,  1912, 
42,  325 — 346.  Compare  this  vol.,  ii,  477). — The  experiments  were 
carried  out  with  various  killed  yeast  preparations.  It  was  found 
that  autolysis  in  water  is  accompanied  by  the  formation  of  ammonia, 
or  substances  which  readily  yield  ammonia  on  hydrolysis.  The 
addition  of  phosphates  inhibits  this  ammonia  formation,  the  mono¬ 
potassium  salt  acting  in  this  respect  more  vigorously  than  the  di¬ 
potassium  salt.  Dextrose  inhibits  the  ammonia  formation  more 
strongly  than  the  phosphates  ;  if  it  is  added  to  an  autolysing  mixture, 
further  formation  of  ammonia  ceases,  and  if  phosphate  is  added  in 
addition  to  the  dextrose,  the  ammonia  already  formed  commences  to 
disappear.  An  explanation  of  these  facts  is  offered  by  the  authors, 
who  assume  that  in  addition  to  processes  by  means  of  which  ammonia 
is  set  free  from  proteins,  processes  also  exist  by  means  of  which 
ammonia  can  be  assimilated.  They  suggest  that  methylation  of 
intermediary  degradation  products  can  take  place,  in  which  process 
either  dextrose  or  its  intermediary  degradation  products  can  take 
part,  for  it  is  known  that  betaines  are  widely  distributed  in  plants. 
Under  the  conditions  of  the  experiments,  ammonium  pyruvate  or  acid 
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ammonium  malate  are  not  assimilated.  Lactose  has  but  little 
effect  in  inhibiting  ammonia  formation.  No  very  definite  solution  of 
the  question  as  to  the  part  played  by  oxygen  in  processes  discussed 
could  be  obtained.  S.  B.  S. 

Importance  of  Hydrogen  Cyanide  and  Glucosides  Pro¬ 
ducing  Hydrogen  Cyanide  in  Plant  Chemistry.  Abmand 
Jorissen  ( Bull .  Soc.  chim.  Belg.,  1912,  20,  199 — 205). — A  summary 
of  results  obtained  by  the  author  {Bull.  Acad.  Roy.  Belg .,  1884,  [iii], 
8;  1887,  14;  1891,  21)  and  by  Dunstan,  Greshoff,  Treub,  and  by 
Laurent  and  Marchal.  N.  H.  J.  M. 

Fruit  of  Diervilla  Florida.  Lowell  E.  Dawson  (Chem.  News, 
1912,  100,  18 — 20). — The  ripe  fruit  of  the  bush  honeysuckle, 
Diervilla  Florida,  is  dark  red  in  colour,  resembling  large  currants. 
The  dry  fruit  contains  38%  of  sugar,  part  of  which  is  lsevulose,  3*5%  of 
ash,  of  which  a  full  analysis  is  given,  3'75%  of  an  oil  which  seems  to 
belong  to  the  castor  oil  group,  and  2 "86%  of  nitrogen.  Tartaric  and  citric 
acids  are  present,  and  probably  narceine,  which  was  not  identified  with 
certainty.  E.  F.  A. 

The  Glucoside  in  the  Seeds  of  Hevea  brasiliensis,  Mull. 
Arg.  K.  Gorter  (Rec.  trav.  chim.,  19*12,  31, 264 — 266). — By  repeated 
extraction  with  boiling  alcohol  (96%)  a  glucoside  has  been  isolated 
from  the  seeds  of  Hevea  brasiliensis,  which  is  found  to  be  identical  in 
every  respect  with  the  phaseolunatin  isolated  by  Dunstan  and  Henry 
from  the  beans  of  Phaseolus  lunatus  (Abstr.,  1904,  ii,  71)  and  from  the 
roots  of  the  bitter  cassava  (Abstr.,  1906,  ii,  795).  W.  G. 

Biochemical  Studies  on  Soils  Subjected  to  Dry  Heat.  Fred 
J.  Seavek  and  Ernest  D.  Clark  ( Biochem .  Bull.,  1912,  1,  413 — 427). 
— Extracts  of  heated  soils  have  a  deeper  colour  than  those  of  unheated 
soils.  This  serves  as  an  index  of  increase  of  soluble  matter.  Heated 
soils  retard  the  growth  of  green  plants,  but  increase  that  of  fungi. 

W.  1).  H. 
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Preparation  of  Normal  Solutions.  Willem  Stortenbeker 
( Chem .  Weekblad,  1912,  9,  565 — 570). — The  author  discusses  the  errors 
usually  characteristic  of  volumetric  analysis,  and  the  precautions 
adopted  to  eliminate  them.  A.  J.  W. 

Estimation  of  Iodine  in  Presence  of  Other  Halogens  and 
Organic  Matter.  E.  O.  Kendall  ( J .  Amer.  Chem.  <Soc.,  1912,  34, 
894 — 909). — During  an  investigation  of  the  thyroid  gland,  a  method 
was  devised  by  Hunter  (Abstr.,  1910,  ii,  650)  for  estimating  small 
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quantities  of  iodine  in  organic  substances.  This  method  was  based  on 
the  oxidation  of  the  iodine  to  iodic  acid  and  the  subsequent  estimation 
of  the  latter.  It  has  been  found  that  the  reactions  involved  in  this 
process  are  quantitative  when  larger  amounts  of  iodine  are  present, 
and  the  conditions  have  therefore  been  determined  under  which  the 
method  can  be  applied  to  the  estimation  of  iodine  in  presence  of 
bromides,  chlorides,  and  organic  matter. 

When  the  iodine  is  present  in  the  free  state  or  as  an  iodide,  the 
solution  to  be  tested  is  rendered  neutral  or  slightly  alkaline  and  is 
treated  with  phosphoric  acid  and  sodium  hypochlorite.  The  solution  is 
left  for  two  to  three  minutes  after  it  has  become  colourless,  and  5% 
solution  of  phenol  is  then  added.  The  phenol  combines  with  the  free 
chlorine  in  solution  to  form  chlorophenol.  A  few  drops  of  phenol- 
phthalein  are  added,  and  the  solution  made  slightly  alkaline  with 
sodium  hydroxide.  It  is  then  acidified  with  phosphoric  acid  and 
excess  of  potassium  iodide  introduced.  Iodine  is  liberated  and  is 
titrated  with  sodium  thiosulphate.  The  method  is  not  affected  by  the 
presence  of  chlorides. 

When  bromine  is  present,  benzene  is  added  to  the  solution  before  it 
is  treated  with  sodium  hypochlorite.  After  the  iodine  has  been 
oxidised  to  iodic  acid,  the  solution  is  boiled.  The  benzene  reacts 
with  the  hypochlorite  and  hypobromite  to  form  chloro-  and  bromo- 
benzene,  whilst  the  free  bromine  is  expelled  during  the  boiling. 

If  iodine  is  to  be  estimated  in  material  containing  organic  matter, 
nitrites,  copper,  iron,  mercury,  or  silver,  such  substances  must  be 
removed  and  the  iodine  obtained  in  the  form  of  iodide.  This  can  be 
accomplished  by  fusing  the  substance  with  sodium  hydroxide,  and, 
after  cooling,  adding  a  little  potassium  nitrate  and  repeating  the  fusion. 
The  contents  of  the  crucible  are  dissolved  in  water  and  the  solution 
is  filtered  if  necessarj'.  The  solution  is  then  acidified,  sodium  hydrogen 
sulphite  having  been  previously  added  to  prevent  loss  of  iodine  with 
the  carbon  dioxide  evolved.  The  iodine  is  now  present  as  hydriodic 
acid,  and  can  be  estimated  by  the  method  already  described.  A 
modification  of  this  process  has  been  devised  for  estimating  iodine 
when  present  in  small  quantities,  and  especially  with  reference  to  the 
iodine  of  the  thyroid  gland.  It  is  also  recommended  as  a  qualitative 
test,  and  is  said  to  be  capable  of  detecting  0'005  mg.  of  iodine. 

Full  details  of  these  methods  are  given,  as  well  as  of  the  precautions 
to  be  observed  in  their  application.  E.  G. 

Estimation  of  Inorganic  Phosphorus  in  Plant  Substances. 
R.  C.  Collison  (J.  Biol.  Chern.,  1912,  12,  65 — 72). — The  finely  ground 
sample  is  extracted  with  94 — 96%  ethyl  alcohol  containing  U-2%  of 
hydrochloric  acid  ;  this  prevents  enzyme  and  bacterial  decomposition 
of  organic  phosphorus  compounds,  and,  further,  the  latter  are  practically 
insoluble  in  this  solvent.  The  extract  is  filtered  after  three  hours’ 
shaking,  a  procedure  which  is  usually  very  rapid  even  with  extracts  of 
leguminous  seeds  which  are  otherwise  difficult  to  filter.  An  aliquot 
portion  of  the  filtrate  is  made  just  alkaline  with  ammonia,  and  after 
remaining  all  night  it  is  filtered.  The  precipitate  is  carefully  trans¬ 
ferred  to  the  filter,  washed  with  ammoniacal  alcohol,  and  allowed  to 
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dry.  It  is  next  dissolved  in  05%  nitric  acid,  and  the  phosphorus  precipi¬ 
tated  w-ith  acid  molybdate  solution.  E.  F.  A. 

Estimation  of  Arsenic.  Erwin  Rupp  and  Franz  Lehmann 
{Arch.  Pharm.,  1912,  250,  382 — 389). — Arsenic  in  organic  matter  can 
be  rapidly  estimated  as  follows.  The  substance  under  examination, 
5 — 20  grams,  is  intimately  mixed  with  10  grams  of  powdered  potassium 
permanganate  and  10  c.c.  of  dilute  sulphuric  acid  in  a  porcelain  dish. 
The  mixture  is  heated,  with  frequent  shaking,  on  the  water-bath  for 
fifteen  minutes.  The  almost  powdery  product,  while  still  warm,  is 
slowly  treated  with  25  c.c.  of  concentrated  sulphuric  acid,  and  soon 
afterwards,  with  30  c.c.  of  3%  hydrogen  peroxide.  When  the 
effervescence  has  ceased,  the  liquid  is  washed  into  a  Kjeldahl  flask 
with  30  c.c.  of  concentrated  sulphuric  acid,  and  10  grams  of  hydrated 
ferrous  sulphate  are  added.  After  cooling  the  flask  and  adding 
50  grams  of  sodium  chloride,  the  contents  are  distilled  on  a  sand-bath. 
The  distillate,  which  must  pass  through  a  Kjeldahl  safety-bulb,  is 
collected  in  100  c.c.  of  water  and  40  grams  of  sodium  hydrogen 
carbonate  in  a  large  Erlenmeyer  flask.  The  distillation  is  stopped  as 
soon  as  the  sodium  hydrogen  carbonate  has  disappeared,  and  the 
contents  of  the  receiver  are  cooled,  basified  with  sodium  hydrogen 
carbonate,  and  filtered  if  necessary,  and  titrated  with  N/ 10-  or  Nj\ 00- 
iodine  solution  ;  0*5  c.c.  of  A/100-iodine  must  be  subtracted  from  the 
titre. 

The  organic  matter  can  be  destroyed  by  potassium  persulphate  and 
dilute  sulphuric  acid,  but  the  method  is  less  satisfactory  than  that 
described  above.  C.  S. 

Estimation  of  Arsenious  Acid  with  Potassium  Per¬ 
manganate  in  Presence  of  Hydrochloric  Acid.  Ludwig  Moser 
and  F.  Peejatel  ( Monatsh .,  1912,  33,  751 — 758). — The  estimation  of 
arsenious  acid  with  permanganate  in  acid  solution  requires  certain 
precautions.  If  the  oxidising  agent  is  added  too  rapidly  to  a  fairly 
concentrated  solution  of  arsenious  acid,  a  yellow  or  brown  coloration 
is  produced,  and  it  is  impossible  to  fix  the  end  point  of  the  reaction. 
Good  results  are  obtained  by  the  following  process  : 

0-l  to  0'3  Gram  of  arsenious  acid  is  dissolved  in  a  little  concentrated 
sodium  hydroxide  containing  1  gram  of  solid  sodium  hydroxide,  and 
diluted  to  100  or  200  c.c.  About  10 — 15  c.c.  of  concentrated  hydro¬ 
chloric  acid  are  added,  and  permanganate  run  in  at  the  ordinary 
temperature  drop  by  drop  with  good  stirring.  The  end  point  is 
denoted  by  a  rose  coloration,  which  persists  for  two  to  three  minutes. 

E.  F.  A. 

Separation  of  Arsenic  from  Antimony  and  Other  Metals  by 
means  of  Methyl  Alcohol  in  a  Current  of  Air.  Ludwig  Moser 
and  F.  Perjatel  {Monatsh.,  1912,  33,  797 — 820). — The  solution 
containing  arsenic  in  concentrated  hydrochloric  acid  solution,  to  which 
methyl  alcohol  has  been  added,  is  heated  in  a  boiling-water  bath,  and 
a  current  of  dry  air  passed  through.  Part  of  the  arsenic  volatilises  as 
trichloride,  the  rest  distils  as  methyl  arsenite,  and  becomes  hydrolysed 
on  passing  into  water  placed  in  the  receiver. 
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When  the  arsenic  is  present  in  the  tervalent  state,  the  operation 
can  be  carried  out  directly,  but  when  arsenic  acid  is  present,  it  must 
first  be  reduced  by  means  of  a  ferrous  salt.  Under  the  experimental 
conditions,  methyl  alcohol  has  no  reducing  action  on  the  quinquevalent 
arsenic. 

The  usual  process  of  oxidising  arsenious  acid  with  concentrated 
sulphuric  acid  and  potassium  chlorate  leads  to  loss  of  arsenic,  and 
should  be  abandoned.  The  velocity  of  oxidation  is  small,  and  in 
spite  of  an  excess  of  chlorine,  arsenic  trichloride  remains  unattacked, 
and  volatilises  when  the  solution  is  heated.  Oxidation  of  arsenic 
derivatives  by  chlorine  in  alkaline  solution  is  complete. 

Arsenic  acid  is  only  reduced  in  traces  when  acted  on  by 
concentrated  hydrochloric  acid. 

The  chief  advantage  of  the  new  process  is  its  simplicity,  and  the 
avoidance  of  a  stream  of  hydrogen  chloride.  The  distillation  is 
complete  in  one  and  a-half  hours. 

Examples  are  quoted  to  show  the  separation  of  arsenious  acid  from 
antimony,  which  is  estimated  in  the  residue,  the  estimation  of  arsenic 
in  ores,  and  its  separation  from  other  metals. 

The  arsenic  in  the  distillate  is  titrated  in  sodium  hydrogen 
carbonate  solution  with  iodine,  the  presence  of  methyl  alcohol  being 
without  effect.  E.  F.  A. 

The  Technical  Analysis  of  Cement.  G.  Hentschel  ( Ghem . 
Zeit.y  1912,  30,  821 — 822). — Silica  may  be  rapidly  and  accurately 
estimated  in  cement  by  grinding  1  gram  with  20—30  c.c.  of  80% 
acetic  acid  and  heating  on  the  water-bath  until  decomposed.  It  is 
then  heated  to  boiling,  20  c.c.  of  hot  water  are  added,  followed  by 
dilute  nitric  acid  until  the  red  colour  due  to  iron  disappears.  After 
again  boiling,  the  solution  is  decanted  from  the  silica,  which  is 
washed  on  the  filter  with  water  containing  a  little  nitric  acid,  dried, 
and  ignited. 

Sulphates  are  estimated  in  the  filtrate  by  heating  to  boiling  and 
precipitating  with  crystallised  barium  chloride.  After  five  to  ten 
minutes,  hydrochloric  acid  is  added,  and  the  solution  is  boiled  for  a 
further  five  to  ten  minutes.  The  barium  sulphate  may  then  be  collected 
after  five  minutes.  C.  H.  D. 

Rapid  Estimation  of  the  Impurities  Contained  in  Paints 
Made  with  Zinc  Oxide.  Emile  Kohn-Abrest  (Ann.  Chim.  anal., 
1912,  17,  249 — 254). —  A  technical  process  for  the  approximate 
estimation  of  lead  carbonate,  zinc  sulphide,  barium  sulphate,  etc.,  in 
commercial  zinc-white,  or  the  paint  made  thereof. 

In  the  case  of  paint,  0'4  gram  of  the  sample  is  burned  after  adding 
a  few  c.c.  of  15%  ammonium  nitrate,  when  a  white  ash  is  obtained 
readily;  of  the  dry  material,  0‘2  gram  is  takeD.  The  mass  is  treated 
in  a  tube  with  12  c.c.  of  a  liquid  made  by  mixing  100  c.c.  of  ammonia 
with  100  c.c.  of  20%  ammonium  chloride  and  100  c.c.  of  20%  ammonium 
carbonate. 

The  zinc  oxide  dissolves  completely,  whereas  the  impurities  are  left 
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undissolved.  By  comparison  with  mixtures  of  known  composition,  a 
fair  idea  may  be  obtained  as  to  the  amount  of  admixture  present  (lead 
carbonate  for  instance).  To  make  sure,  the  ammoniacal  liquid  may 
be  decanted  and  the  precipitate  tested  rapidly  ;  for  instance,  if-  com¬ 
pletely  soluble  in  dilute  hydrochloric  acid,  barium  sulphate  is  absent, 
and  lead  or  zinc  should  be  tested  for.  The  process  does  not  work 
well  for  the  detection  of  zinc  sulphide  in  paints.  L.  de  K. 

Analysis  of  White  Metals  Containing  Copper,  Antimony, 
Tin,  Lead,  Iron,  and  Zinc.  R.  Kopenhague  (Ann.  Chim.  anal., 
1912,  17,  241 — 243). — Two  grams  of  the  alloy  are  boiled  with  nitric 
acid  (800  c.c.  diluted  to  a  litre).  After  evaporating  to  dryness,  the 
mass  is  dissolved  in  20  c.c.  of  nitric  acid,  25  c.c.  of  ammonium 
nitrate  (120  grams  per  litre)  are  added,  and  the  whole  is  heated  to 
boiling.  When  cold,  the  deposit  is  collected  and  washed  wiith  a  liqud 
composed  of  40  c.c.  of  nitric  acid,  30  c.c.  of  ammonia,  and  water  up 
to  a  litre.  The  filtrate  contains  copper,  lead,  iron,  and  zinc,  whilst  the 
precipitate  contains  tin  and  antimony  more  or  less  contaminated  with 
copper,  lead,  and  iron.  The  latter  is  then  rinsed  off  the  filter,  a  large 
excess  of  ammonia  is  added,  and  a  current  of  hydrogen  sulphide  is 
passed,  which  causes  the  tin  and  antimony  to  dissolve,  leaving  behind 
traces  of  the  other  sulphides  which  are  dissolved  in  nitric  acid  and 
a  drop  of  bromine,  and  after  boiling  united  with  the  main  solution. 

The  ammoniacal  sulphide  solution  is  evaporated  to  dryness,  100  c.c. 
of  solution  of  potassium  chlorate  (50  grams  per  litre)  are  added,  and 
then  35  c.c.  of  hydrochloric  acid.  After  evaporating  to  dryness,  the 
residue  is  dissolved  in  8  c.c.  of  hydrochloric  acid,  150  c.c.  of  water, 
and  25  grams  of  ammonium  oxalate  are  added.  After  heating  to 
boiling,  the  antimony,  with  a  trace  of  copper,  is  precipitated  by 
passing  a  current  of  hydrogen  sulphide  for  two  hours  ;  the  tin  is  not 
precipitated.  After  adding  a  little  ammonium  sulphate  to  the  almost 
boiling  liquid,  the  precipitate  is  collected  and  washed  with  a  strong 
solution  of  oxalic  acid  to  which  has  been  added  a  little  ammonium 
sulphate  and  hydrochloric  acid.  The  precipitate  is  next  heated  with 
20  c.c.  of  a  15%  solution  of  potassium  hydroxide  until  the  sulphides 
become  black ;  the  antimony  is  then  reprecipitated  from  the  filtrate 
by  adding  a  slight  excess  of  hydrochloric  acid,  and  after  redissolviDg 
the  precipitate  in  hydrochloric  acid  and  potassium  chlorate,  the  residue 
obtained  on  evaporation  is  dissolved  in  dilute  hydrochloric  acid, 
potassium  iodide  is  added,  and  the  iodine  liberated  (which  represents 
the  antimony)  is  titrated  with  thiosulphate. 

The  tin  is  recovered  from  its  solution  by  electrolysis.  The  lead  is 
separated  as  usual  by  evaporation  with  sulphuric  acid.  The  filtrate  is 
freed  from  copper  by  means  of  hydrogen  sulphide,  and  the  zinc  and 
iron,  after  being  separated  by  means  of  a  double  precipitation  with 
ammonia,  are  found  by  a  volumetric  estimation  of  the  iron  and 
precipitation  of  the  zinc  as  sulphide,  which  is  then  heated  to  oxide. 
The  copper  is  determined  separately.  Two  grams  are  dissolved 
in  30  c.c,  of  nitric  acid  (1  :  1),  diluted  to  300  c.c.,  and  electrolysed 
without  paying  attention  to  the  tin-antimony  precipitate.  The  deposit 
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obtained  must  be  redissolved  in  10  c.c.  of  sulphuric  acid  and  20  c.c. 
of  nitric  acid,  and,  after  diluting  to  300  c.c.,  electrolysed  again. 

L.  de  K. 

Electrolytic  Estimation  of  Manganese  and  its  Separation 
from  Iron.  Henri  Golblum  and  [Mile.]  Helene  Gunther  ( Compt . 
rend.,  1912,  155,  166 — 168). — Working  at  80°  with  100  c.c.  of 
solution  containing  variable  quantities  of  iron  and  manganese  and 
10  grams  of  ammonium  oxalate,  using  a  platinum  dish  as  anode  and 
a  rotating  cathode  consisting  of  a  small  platinum  capsule  with  holes  in 
it,  the  authors  obtained  complete  deposition  of  0*1  gram  of  manganese 
as  manganese  dioxide,  in  an  adherent  form,  in  one  and  a-half  hours. 
The  deposit  contained  not  more  than  five  parts  of  iron  per  1000.  The 
success  of  the  operation  depends  on  the  density  of  the  current  and  the 
rate  of  revolution  of  the  cathode,  the  best  results  being  obtained  with 
2  amperes  at  3  volts  and  a  rotation  of  700  turns  per  minute.  Under 
these  conditions  most  of  the  iron  remains  in  solution,  and  can  be 
deposited  by  further  electrolysis.  W.  G. 

The  Electrolytic  Estimation  of  Molybdenum.  I.  Arthur 
Fischer  and  J.  Weise  ( Zeitsch .  anal.  Chem.,  1912,  51,  537 — 550) 
— A  critical  investigation  of  the  electrolytic  estimation  of  molybdenum. 

In  order  to  accelerate  the  electrolysis,  a  small  quantity  of  sulphuric 
acid  has  hitherto  been  employed,  but  the  authors  have  substituted  for 
this  hydrochloric  acid  (about  025  c.c.  of  fuming  acid  to  120  c.c. 
of  liquid). 

The  molybdenum  sesquioxide  deposited  may  be  converted  into 
molydenum  trioxide,  without  the  use  of  nitric  acid,  by  simply  heating 
for  some  time  at  400°  by  means  of  an  electric  arrangement. 

L.  de  K. 


The  Estimation  of  Thorium,  Especially  in  Monazite  Sand, 
by  means  of  Sodium  Hypophosphate.  Arthur  Rosenheim 
(Chem.  Zeit.,  1912,  36,  821.  Compare  Koss,  this  vol.,  ii,  809). — 
In  the  analysis  of  monazite  sand,  100  grams  are  converted  into 
sulphates,  dissolved  in  cold  water,  and  diluted  to  a  litre.  After  cool¬ 
ing,  100  c.c.  of  the  clear  solution  are  taken,  mixed  with  50  c.c.  of 
concentrated  hydrochloric  acid  and  180  c.c.  of  water,  heated  to  boiling, 
and  precipitated  by  means  of  a  cold  saturated  solution  of  sodium 
hypophosphate.  The  precipitate  is  filtered  hot,  and  washed  with 
slightly  acid,  hot  water  until  free  from  other  earths.  The  precipitate 
contains  thorium,  zirconium,  and  titanium.  In  order  to  separate  from 
these  impurities,  it  is  heated  with  the  filter  paper  with  50  c.c.  of 
concentrated  sulphuric  acid,  gradually  adding  crystals  of  potassium 
nitrate.  After  removal  of  most  of  the  acid  by  evaporation,  the  residue 
is  boiled  with  dilute  ammonia,  and  then  with  hydrochloric  acid. 
Thorium  is  precipitated  from  the  filtrate  as  oxalate. 

The  thorium  hypophosphate  is  converted  into  pyrophosphate  by 
ignition  without  the  filter,  but  the  weight  is  always  slightly  low. 

Sodium  hypophosphate  is  conveniently  prepared  by  the  anodic 
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oxidation  of  phosphides  (Rosenheim  and  Pinsker,  Abstr.,  1910,  ii, 
708).  C.  H.  D. 

The  Testing  of  Enamels  containing  Antimony.  Run. 
Rickmann  ( Zeitsch .  angew.  Chem.,  1912,  25,  1518  —  1519). — The  enamel 
(cleansed  from  any  adhering  iron)  is  boiled  for  half  an  hour  with  4% 
acetic  or  2%  tartaric  acid  solution,  and  the  filtrate  is  divided  into 
halves.  One  portion  is  tested  for  antimony  with  hydrogen  sulphide, 
and  should  this  be  present,  the  other  portion  is  titrated  with  standard 
permanganate.  Should,  however,  no  permanganate  be  consumed,  this 
proves  that  the  metal  was  present  in  its  higher  state  of  oxidation 
(sodium  metantimoniate),  which,  according  to  the  author,  is  harmless. 

L.  de  K. 

Analysis  of  Platinum  Alloys.  H.  Arnold  (Zeitsch.  anal.  Chem ., 
1912,  51,  550 — 554). — One  gram  of  the  alloy  is  dissolved  in  aqua 
regia ,  the  solution  is  evaporated  to  dryness,  and  the  residue  evapor¬ 
ated  three  times  with  a  little  hydrochloric  acid.  The  mass  is  then 
dissolved  in  10  c.c.  of  hydrochloric  acid,  and  1  gram  of  potassium 
hydroxide  dissolved  in  a  little  water  is  added.  After  evaporating 
just  to  dryness,  the  mass  is  treated  with  50  c.c.  of  alcohol,  and  the 
potassium  platinichloride  is  washed  by  decantation  with  alcohol 
until  this  runs  off  colourless.  The  compound  is  then  dried,  and  to  it 
is  added  the  ash  of  the  filter  used,  when  it  is  gradually  heated  until 
the  potassium  chloride  begins  to  melt.  A  complete  reduction  of 
the  compound  to  platinum  and  potassium  chloride  is  readily  effected 
by  heating  in  a  current  of  hydrogen.  The  whole  is  then  heated 
gently,  first  with  dilute  nitric  acid  and  then  with  dilute  ammonia,  to 
dissolve  any  silver  chloride.  The  residual  platinum  is  then 
ignited  and  weighed ;  it  is  advisable  to  evaporate  it  with  a  little 
hydrofluoric  acid  should  it  be  contaminated  with  silica.  In  the 
alcoholic  filtrate  the  metals  (copper,  nickel,  iron,  etc.)  are  separated  by 
the  usual  methods.  The  ether  process  for  separating  iron  from  nickel 
is  recommended.  L.  de  K. 

Some  Tests  for  the  Determination  of  the  Purity  of 
Turpentine  Oils.  Rene  Marcille  {Bull.  Soc.  chim.,  1912,  [iv],  11, 
762 — 766). — A  description  of  tests  for  the  detection  of  adulteration  in 
turpentine  oils;  the  tests  described  are  based  on  (1)  the  solubility  in 
98%  acetic  acid  ;  (2)  the  thermal  effect  of  mixing  with  sulphuric  acid  ; 
(3)  the  solubility  in  sulphuric  acid.  D.  F.  T. 

Indirect  Estimation  of  Alcohol  in  Beer.  Wilhelm  Fresenius 
and  Leo  GrDnhut  {Zeitsch.  anal.  Chem.,  1912,  51,  554 — 561). — A  new 
formula  is  proposed,  namely,  1/A*,?/,.  =  1  +  l/D(„/(,=  -  1/A^,  in  which 
A(4“V  =  the  (calculated)  density  of  the  beer  distillate  made  up  with  water 
to  the  original  weight,  the  density  of  the  beer  fully  deprived  of 
carbon  dioxide,  and  A$0  the  density  of  the  alcohol-free  residue  made 
up  to  its  original  weight.  Reference  is  then  made  to  the  usual  alcohol 
tables  (alcohol  by  weight). 

If  the  density  is  required  with  regard  to  water  at  4°,  the  formula 
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becomes:  1  /A$°  =  1  /S*./4.  + 1  /D^.  -  l/AJ./4«,  in  which  St/4»  =  tbe  density 
of  water  at 2°  in  regard  to  water  at  4°.  L.  de  K. 

A  Colour  Reaction  of  Alcohols  and  Alcoholic  Hydroxyl 
Groups.  Leopold  Rosenthaler  ( Chem .  Zeit.,  1912,  36,  830). — A  red 
coloration  is  obtained  when  an  alcohol  is  heated  in  presence  of  sodium 
or  potassium  hydroxides  with  a  mixture  consisting  of  1  part  of  a 
0-7%  sodium  nitrite  solution  and  4  parts  of  a  0*5  sulphanilic  acid 
solution  (in  dilute  hydrochloric  acid).  The  reaction  is  not  very 
sensitive,  but  may  be  obtained  with  2  5  mg.  of  ethyl  alcohol  or 
10  mg.  of  glycerol.  The  higher  alcohols  and  certain  carbohydrates 
give  the  coloration,  as  do  also  hydroxy-acids,  such  as  lactic,  malic,  tartaric, 
and  citric  acids.  The  coloration  develops  slowly  at  the  ordinary 
temperature,  except  in  the  case  of  malic  acid,  this  acid  giving  a  reaction 
almost  immediately.  W.  P.  S. 

Estimation  of  Phenol  and  jo-Cresol  in  Mixtures.  Hugo  Ditz 
and  Friedrich  Bardach  ( Biochem .  Zeitsch.,  1912,  42,  347 — 356). — 
Polemical.  A  reply  to  Siegfried  and  Zimmermann  (Abstr.,  1910, 
i,  72,  941).  S.  B.  S. 

A  Modification  of  Ritter’s  Method  for  the  Estimation  of 
Cholesterol.  Harry  J.  Corper  ( J '.  Biol.  Chem.,  1912,  12,  197 — 204). 
— The  error  in  Ritter’s  method  occasioned  by  the  use  of  an  excess  of 
sodium  ethoxide  in  saponification  (compare  this  vol.,  ii,  302)  can  be 
overcome  by  neutralising  this  substance  with  carbon  dioxide.  The 
method  is  then  accurate  within  milligrams.  W.  D.  H. 

Critical  Study  of  Sugar  Analysis  by  Copper  Reduction 
Methods.  Amos  W.  Peters  (J.  Amer.  Chem.  Soc.,  1912,  34, 
928 — 954). — A  study  has  been  made  of  the  various  processes  for 
estimating  sugar  by  copper  reduction  with  the  object  of  finding  a  rapid 
and  accurate  method  suitable  for  use  in  urine  analysis.  The  condi¬ 
tions  of  the  reduction  and  of  the  volumetric  estimation  of  copper 
in  alkaline  tartrate  solutions  by  the  iodide  method  have  been  care¬ 
fully  investigated  and  standardised.  All  the  conditions  have  been 
controlled  by  means  of  dextrose  of  known  purity,  and  a  series  of 
values  has  been  tabulated  which  enables  the  probable  limits  of  error 
to  be  estimated.  The  method  thus  elaborated  has  yielded  good 
results.  E.  G. 

Detection  of  Adulteration  by  Colloido-chemical  Methods. 
Ernst  Marriage  ( Zeitsch .  Chem.  2nd.  Kolloide,  1912,  11,  1 — 5). — It 
has  been  found  that  the  form  in  which  lead  iodide  is  precipitated, 
when  a  jelly  containing  potassium  iodide  is  brought  into  contact  with 
an  aqueous  solution  of  lead  nitrate,  varies  according  to  the  nature  of 
the  colloidal  medium.  If  the  jellies  and  superposed  aqueous  solutions 
are  contained  in  test-tubes,  slow  diffusion  and  precipitation  occur,  and 
after  some  days  or  weeks,  differences  are  shown  by  different  jellies 
which  are  directly  visible  by  the  naked  eye.  The  conditions  of  the 
interaction  can,  however,  be  so  arranged  that,  with  the  aid  of  a 
microscope,  differences  are  exhibited  after  a  few  hours. 
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The  variation  in  the  character  of  the  precipitated  lead  salt  may  in 
certain  cases  be  utilised  for  the  detection  of  adulteration  in  fruit 
jellies.  The  possibility  of  this  is  demonstrated  by  a  comparison  of  the 
results  obtained  with  gelatin,  agar,  and  various  fruit  jellies,  and  with 
jellies  containing  mixtures  of  these  in  different  proportions. 

H.  M.  D. 

Detection  and  Estimation  of  Volatile  Fatty  Acids  by  Steam 
Distillation  in  Vacuum.  F.  Edelstein  and  F.  von  Csonka  (Biochem. 
Zeitsch.,  1912,  42,  372 — 392). — The  authors  give  the  manipulative 
details  for  the  method  indicated  in  the  title,  and  examples  of  the 
application  to  various  physiological  and  pathological  materials. 

S.  B.  S. 

Estimation  of  Fat  by  the  Method  of  Direct  Hydrolysis. 
S.  Szekely  [Biochem.  Zeitsch. ,  1912,  42,  412 — 413). — In  view  of  the 
fact  that  the  principle  of  this  method  of  fat  estimation  was  intro¬ 
duced  by  Liebermann  and  Szekely,  the  author  suggests  that  it  should 
be  designated  as  the  “  direct  hydrolysis  method  ”  rather  than  the 
“  Kumagawa-Suto  method.”  S.  B.  S. 

Detection  of  Adulteration  of  Butter.  Lucien  Robin  (Ann. 
Chim.  anal.,  1912,  17,  254 — 256). — A  slight  modification  of  the 
author’s  process  for  the  detection  of  margarine  and  cocoanut  oil  in  butter 
(Abstr.,  1907,  ii,  239). 

It  is  now  recommended  that  the  fatty  acids  soluble  in  water  should 
be  determined  instead  of  the  insoluble  acids,  and  the  latter  then  obtained 
by  difference,  by  subtracting  the  first  from  those  soluble  in  alcohol 
(56  ‘5°  French). 

This  is  carried  out  by  placing  60  c.c,  of  the  filtrate  at  15°  (which 
contains  besides  the  acids  soluble  in  water  also  those  soluble  in  the 
alcohol)  in  a  120  c.c.  flask,  and  after  adding  a  spoonful  of  talc, 
the  whole  is  made  up  to  the  mark  with  water.  After  thorough 
shaking,  100  c.c.  of  the  filtrate  are  titrated  with  Nf  10-potassium 
hydroxide  and  phenolphthalein.  The  volume  of  alkaline  liquid  added 
x  06  =  water  -  soluble  portion.  Multiplied  by  4-8  a  close  approxima¬ 
tion  to  the  Reichert  number  is  obtained. 

In  judging  the  amount  of  cocoanut  oil,  the  relation  insoluble  in 
water/soluble  in  water  x  10  must  be  reduced  from  13  to  12. 

L.  de  K. 

Modifications  of  the  Robin  Process  for  Butter  Analysis. 
Marion  (Ann.  Chim.  anal.,  1912,  17,  256 — 258). — It  is  pointed  out 
how  essential  it  is  that  in  Robin’s  process  (see  preceding  abstract)  the 
temperature  should  be  constant  at  15°.  Moreover,  the  strength 
of  the  alcohol  (56*5°  French)  must  be  maintained  all  through  the 
operation. 

Starting  from  absolute  alcohol  is  very  inconvenient,  but  the  author 
gives  instructions  how  to  employ  such  alcohols  as  are  kept  in  any 
laboratory  and  are  of  a  known  strength.  L.  de  K. 
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Refraction  and  Magnetic  Rotation  of  Mixtures.  Frederic 
Schwers  ( Compt .  rend..,  1912,  155,398 — 400). — In  connexion  with  the 
results  recorded  by  Muller  and  Guerdjikoff  (this  vol.,  ii,  325)  it  is 
pointed  out  that  since  magnetic  rotation  and  refractive  index  are  both 
dependent  on  co-volume,  it  is  unlikely  that  one  should  be  a  linear 
function  of  concentration,  whilst  the  other  should  show  a  “  break  ”  in 
the  curve  at  a  definite  concentration  (compare  Abstr.,  1910,  ii,  913, 
1039;  1911,  ii,  92,  949).  Further,  the  figures  found  for  the  refractive 
indices  of  (1)  aniline,  and  (2)  some  of  the  alcohol-aniline  mixtures,  do 
not  agree  with  the  fairly  concordant  figures  recorded  by  previous 
workers.  T.  A.  H. 

The  Refractive  Indices  of  Solutions  of  the  Cadmium 
Haloids.  Frederick  H.  Getman  and  Helen  T.  Gilroy  (Amer. 
C/iem.  J.,  1912,  48,  138 — 145). — The  molecular  refractivities  of  aqueous 
solutions  of  cadmium  chloride,  bromide,  and  iodide,  varying  in 
concentration  from  approximately  1%  to  40%,  are  nearly  constant  over 
the  entire  range  of  concentrations.  Using  the  values  of  the  atomic 
refractivities  of  the  halogens  given  by  Baxter  (Abstr.,  1911,  ii,  557), 
the  atomic  refractivity  of  cadmium  is  calculated  to  be  5  30,  5'52,  and 
5-05  in  the  solutions  of  the  chloride,  bromide,  and  iodide  respectively, 
giving  a  mean  value  of  5'29.  T.  S.  P. 

Dispersion  of  Cinnabar.  Hermann  Rose  ( Centr .  Min.,  1912, 
527 — 531). — The  refractive  indices  of  cinnabar  have  been  determined 
for  light  of  different  wave-lengths  with  a  prism  cut  from  a  crystal 
from  New  Almaden.  L.  J.  S. 

Variation  of  the  Abiotic  Power  of  the  Ultra-violet  Rays 
with  their  Wave-length.  Mme.  Victor  Henri  and  Victor  Henri 
{Compt.  rend.,  1912,  155,  315 — 318). — A  study  of  the  abiotic  power  of 
ultra-violet  rays  below  X  =  3000//..  The  sources  used  for  the  rays  were 
(1)  a  condensed  spark  from  magnesium  ;  (2)  a  mercury  arc  in  quartz; 
(3)  a  condensed  spark  from  cadmium.  Screens  were  employed  to  arrest 
certain  portions  of  the  ultra-violet  spectrum.  A  table  is  given  showing 
the  ultra-violet  rays  from  the  three  sources  employed,  and  the  amount 
of  energy  transmitted  by  the  following  screens  :  viscose,  0‘06  mm. ;  a 
glass  plate,  0'14  mm.;  cellulose  acetate,  005  mm.;  a  solution  of 
acetone  (5%),  5  0  mm.  ;  and  (10%)  5’0  mm.,  and  a  glass  plate,  0-7  mm. 
in  thickness.  The  last  column  in  the  table  gives  the  coefficient  of 
extinction  by  egg-white  as  a  type  of  protoplasm.  The  results  show  that 
the  abiotic  power  of  the  ultra-violet  rays  increases  continuously  as  the 
wave-length  diminishes,  and  that  it  is  proportional  to  the  coefficient  of 
absorption  by  protoplasm.  W.  G. 

Ultra-red  Emission  Spectra.  Hans  Lehmann  {Ann.  Physik,  1912, 
[iv],  39,  53 — 79). — The  extinction  of  phosphorescence  by  ultra-red 
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rays  has  been  made  use  of  in  the  investigation  of  the  ultra-red  emission 
spectra  of  various  elements.  The  phosphorescent  plates  were  covered 
with  a  layer  of  active  zinc  sulphide,  prepared  by  precipitation  of  an 
ammoniacal  zinc  chloride  solution  with  unpurified  hydrogen  sulphide 
and  heating  the  dry  precipitate  to  a  moderate  white  heat,  and  this  was 
caused  to  phosphoresce  by  exposure  for  one  or  two  minutes  to  the  light 
from  an  arc  lamp,  which  had  passed  through  a  saturated  solution  of 
cupric  ammonia  sulphate.  The  plates  were  then  subjected  to  the  action 
of  the  ultra-red  radiation  for  a  period  of  two  to  eight  minutes, 
removed  as  quickly  as  possible,  and  brought  into  contact  with  a 
photographic  plate  sensitised  for  the  ultra-red  portion  of  the 
spectrum. 

The  spectra  were  produced  by  means  of  a  carbon  arc,  the  poles 
of  which  were  impregnated  with  calcined  salts  of  the  various*  metals 
investigated,  and  the  optical  apparatus,  consisting  of  a  prism  spectro¬ 
graph,  was  suitably  adjusted  for  observations  in  the  ultra-red  region. 
Wave-lengtli  data,  extending  from  A  =  700  to  A  =  1500/a/a,  are  recorded 
for  copper,  silver,  gold,  magnesium,  strontium,  zinc,  cadmium,  mercury, 
aluminium,  thallium,  lead,  antimony,  and  bismuth.  For  comparison, 
the  results  obtained  by  Paschen  and  by  Randall  by  different  methods 
are  also  recorded  in  the  tables  of  wave-lengths.  H.  M.  D. 

Magnetic  Resolution  of  Fine  Spectral  Lines  in  the  Vacuum 
Arc  Light.  Ch.  Wali-Mohammad  (Ann.  Physik,  1912,  [iv],  39, 
225 — 250). — The  effect  of  a  magnetic  field  on  various  lines  in  the 
spectra  of  zinc,  cadmium,  thallium,  and  bismuth  has  been  examined. 
The  data  show  that  the  sharp  lined  satellites  are  in  many  cases  highly 
complex  in  character,  the  resolving  action  of  the  magnetic  field  giving 
rise  to  triplets,  quadruplets,  quintriplets,  sextriplets,  and  nonets. 
In  general,  the  separation  of  the  resolved  lines  increases  in  proportion 
to  the  strength  of  the  applied  field.  When  the  lines  are  sufficiently 
sharp,  the  resolution  can  be  measured  in  very  weak  fields  (about 
300  Gauss). 

In  reference  to  the  cadmium  line  A  =  4678,  it  is  found  that  satellites, 
which  cannot  be  seen  in  ordinary  circumstances,  become  visible 
when  a  magnetic  field  is  applied. 

The  bismuth  line  A  =  4722  is  of  very  complex  character,  and  two  of 
its  satellites  are  displaced  by  a  magnetic  field,  the  displacement 
being  proportional  to  the  square  of  the  strength  of  the  held. 

H.  M.  D. 

Influence  of  Density  on  the  Position  of  the  Emission  and 
Absorption  Lines  in  a  Gas  Spectrum.  G.  H.  Livens  (Phil.  Mag., 
1912,  [vi],  24,  268 — 293). — An  interpretation  is  given  of  the  change 
of  position  of  the  lines  in  the  emission  and  absorption  spectra  of  a  gas 
with  change  in  its  density.  The  theory,  which  attributes  the  effect  to 
a  density  change  in  the  actual  incandescent  vapour,  is  based  on  the 
electron  theory  of  optical  effects  as  developed  by  Lorentz  and  JDrude, 
and  consists  mathematically  in  the  introduction  into  the  equations  of 
motion  of  the  single  typical  electron  of  a  term  which  expresses  the 
effect  due  to  the  polarisation  of  the  surrounding  medium. 
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It  is  shown  that  the  magnitude  of  the  displacements  calculated  on 
the  basis  of  this  theory  is  in  agreement  with  those  which  have  been 
found  experimentally  by  different  observers.  It  seems  probable  that 
the  shift  of  the  lines  observed  by  Humphreys  in  his  experiments  on 
the  arc  spectra  of  metals  in  air  at  pressures  ranging  from  1  to  100 
atmospheres  can  also  be  accounted  for  on  the  basis  of  this  theory. 

H.  M.  D. 

Changes  in  Certain  Absorption  Spectra  in  Different 
Solvents.  Thomas  R.  Merton  ( Proc .  Roy.  Soc.,  1912,  A,  87, 
138 — -147). — Photometric  measurements  of  the  absorption  of  uranous 
chloride  have  been  made  for  a  number  of  different  solvents.  The 
results  obtained  for  solutions  in  water,  metbyl  acetate,  formamide, 
methyl  alcohol,  and  ethyl  alcohol  show  that  the  differences  in  the 
absorption  spectra  cannot  be  ascribed  to  a  shift  in  the  position  of  the 
bands,  for  the  entire  character  and  the  intensity  of  the  absorption 
vary  considerably  according  to  the  nature  of  the  solvent. 

Whilst  the  spectra  furnished  by  the  above  solutions  consist  of  more 
or  less  diffuse  bands  without  sharply  defined  maxima,  those  given  by 
solvents  containing  a  ketone  group  show  well  defined  absorption  lines 
in  addition  to  the  bands.  On  addition  of  hydrochloric  acid,  the 
general  absorption  is  diminished,  whilst  the  intensity  of  the  line 
absorption  is  increased.  Other  chlorides  exert  a  similar,  although 
smaller,  effect,  and  the  same  influence  appears  to  be  exerted  by 
hydrochloric  acid  in  other  solutions. 

From  experiments  with  uranous  chloride  and  sulphate  and  with 
uranyl  chloride  and  nitrate,  it  is  found  that  the  absorption  is  the  same 
whether  the  solutions  are  mixed  or  placed  in  separate  cells.  The 
shift  in  the  absorption  maxima  which  is  observed  when  an  acid 
radicle  is  partly  replaced  by  another  is  therefore  not  due  to  the 
formation  of  intermediate  compounds,  since  it  can  be  readily  explained 
by  the  superposition  of  the  two  absorption  curves. 

Up  to  a  pressure  of  750  atmospheres,  no  influence  of  pressure 
on  the  absorption  spectra  of  solutions  could  be  detected.  H.  M.  D. 

Ultimate  Rays  and  the  Great  Sensitiveness  of  Chromium, 
Manganese,  Iron,  Nickel,  and  Cobalt.  Antoine  de  Gramont 
( Compt .  rend.,  1912,  155,  276 — 278.  Compare  Abstr.,  1907,  ii,  517, 
788  ■  1908,  ii,  645;  1910,  ii,  85,  811). — The  author  has  determined 
for  the  above  metals  the  lines  which  persist  in  the  spectra  even  when 
only  very  small  traces  of  the  metal  are  present.  The  measurements 
and  order  of  dilution  are  given  for  each  of  the  metals,  and  note  is  also 
made  of  certain  errors  which  must  be  avoided  or  compensated  for  in 
making  the  measurements.  By  this  method  it  is  claimed  that  it 
is  possible  to  detect  the  presence  of  one  ten-thousandth  part  of  any 
one  of  the  metals,  and  in  some  cases  even  higher  orders  of  dilution  can 
be  detected.  W.  G. 

Absorption  Spectra  of  Hydrogen  Peroxide.  N.  Rosanoff 
(J.  Russ.  Rhys.  Ghem.  Soc.,  1912,  44,  1146 — 1152). — Various  authors 
have  observed  the  presence  of  hydrogen  peroxide  in  solutions  of 
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radioactive  salts,  but,  in  considering  the  absorption  of  ultra-violet 
light  by  radioactive  elements  and  their  degradation  products,  Zelinsky 
(this  vol.,  ii,  524)  regarded  the  part  played  by  the  hydrogen  peroxide 
formed  under  the  influence  of  radium  as  small.  The  author  has 
investigated  the  absorption  spectra  of  ultra-violet  light  by  solutions  of 
hydrogen  peroxide  of  various  concentrations,  and  draws  the  conclusion 
that  it  is  highly  probable  that  the  absorption  of  short  waves  by 
radioactive  substances  is  conditioned  by  two  factors  :  by  the  emana¬ 
tion  developed,  and,  to  a  considerable  extent,  by  the  hydrogen  peroxide 
formed  under  the  influence  of  this  emanation.  As  these  two  factors 
exist  together,  it  is  difficult  to  decide  which  of  them  plays  the  larger 
part  in  the  absorption.  The  magnitude  of  the  absorption  may  be 
taken  as  a  measure  of  the  degree  of  activity  of  the  substance  only 
when  this  is  used  in  the  solid  state. 

Usher  (this  vol.,  ii,  6)  states  that  hydrogen,  oxygen,  and  ozone  are 
formed  in  solutions  of  radioactive  salts.  The  author  finds  that 
saturation  of  water  with  hydrogen,  oxygen,  or  nitrogen  is  without 
effect  on  its  absorption  curve.  Although  it  has  not  been  shown 
experimentally,  it  is  assumed  that  ozone  is  also  without  influence, 
since  unpublished  investigations  by  Zelinsky  indicate  that  alcoholic 
solutions  of  acetylene,  propylene,  and  cyclopropane  have  no  absorptive 
influence.  T.  H.  P. 

Spectrum  of  Argon.  G.  Stead  ( Proc .  Camb .  Phil.  Soc.,  1912, 
16,  607 — 609). — The  conditions  under  which  the  red  and  blue  spectra 
of  argon  are  produced  have  been  examined  by  experiments  with 
a  special  form  of  discharge  tube  containing  a  calcium  oxide  cathode. 

If  the  pressure  is  greater  than  about  0-02  mm.,  a  fairly  bright 
positive  column  is  produced,  which  shows  the  red  without  any  trace 
of  the  blue  spectrum.  At  lower  pressures,  the  positive  column  ceases 
to  exist.  If,  however,  the  cathode  beam  is  deflected  by  application  of 
a  magnetic  field,  it  is  possible  to  obtain  a  positive  column  at  pressures 
which  are  much  too  low  for  its  production  in  ordinary  circum¬ 
stances.  The  positive  column  produced  in  this  way  also  gives  the 
pure  red  spectrum. 

The  cathode  beam  is  always  blue  in  colour,  and  with  a  large 
difference  of  potential,  the  spectrum  of  this  is  practically  identical 
with  that  yielded  by  the  gas  discharge  through  an  ordinary  vacuum 
tube,  that  is,  almost  pure  blue.  When  the  potential  difference,  and 
in  consequence  the  temperature,  is  reduced,  the  red  spectrum  begins 
to  appear,  and  when  the  beam  is  very  faint,  the  spectrum  presents 
much  the  same  appearance  as  the  spectrum  of  the  negative  glow  in  an 
ordinary  discharge. 

From  these  experimental  results,  it  would  appear  to  be  impossible 
to  obtain  the  red  or  the  blue  spectrum  in  the  same  portion  of  the  tube 
by  simply  altering  the  conditions  of  discharge.  H.  M.  D. 

Spectra  of  Silicon  and  Fluorine  in  a  Geissler  Tube.  C.  Por- 
liczza  ( Gazzetta ,  1912,  42,  ii,  42 — 54). — The  author  has  compared  the 
spectra  givtn  in  a  Geissler  tube  by  silicon  tetrachloride  and  tetra- 
fluoride,  all  the  lines  corresponding  with  silicon  and  fluorine  being 
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carefully  measured.  New  lines  have  been  observed  for  silicon  and, 
in  considerable  number,  for  fluorine.  Photographs  are  given  of  the 
different  spectra,  and  the  numerical  results  are  given  in  tables 
containing  also  the  results  of  previous  investigators.  T.  H.  P. 

Measurements  in  the  Antimony  Spectrum.  Heinrich 
Schippers  ( Zeitsch .  wiss.  Photochem.,  1912,  11,  235 — 253). — Wave¬ 
length  measurements  ot‘  the  lines  in  the  arc  and  spark  spectra  of 
antimony  are  recorded,  the  data  being  referred  to  the  international 
normal  lines.  The  spectral  region  covered  extends  from  A  =  6648  to 
A  =  2054.  As  already  indicated  by  Kayser  and  Range,  constant 
differences  are  shown  between  the  frequencies  of  lines  belonging  to 
the  different  groups.  H.  M.  D. 

Measurements  in  the  Barium  Spectrum.  Karl  Schmitz 
(Zeitsch.  wiss.  Photochem.,  1912,  11,  209 — 235). — Accurate  wave¬ 

length  measurements  have  been  made  of  the  lines  in  the  arc  and  spark 
spectra  of  barium,  the  data  being  referred  to  the  normal  lines  recom¬ 
mended  by  the  International  Union  for  Co-operation  in  Solar  Research. 
The  wave-length  numbers,  which  extend  from  A  =  2214  to  A  =  7060, 
are  discussed  in  detail  with  special  reference  to  the  various  series 
formula  which  have  been  put  forward.  H.  M.  D. 

Changes  in  the  Absorption  Spectra  of  “Didymium”  Salts. 
Walter  C.  Ball  ( Proc .  Roy.  Soc.,  1912,  A,  87,  121 — 137). — A  com¬ 
parison  has  been  made  of  the  absorption  spectra  of  “  didymium  ”  under 
widely  varying  conditions.  From  the  results  it  would  appear  that 
there  are  two  distinct  classes  of  didymium  spectra  :  (a)  the  ionic 
spectrum,  and  (h)  the  non-ionised  spectrum.  The  ionic  spectrum  is 
given  by  aqueous  solutions  of  the  didymium  salts  of  strong  acids, 
especially  at  small  concentrations.  The  nou-ionised  spectrum,  being 
in  every  case  the  spectrum  of  a  compound,  shows  slight  variations 
from  one  compound  to  another,  but  has  a  definite  character.  Such 
spectra  are  those  given  by  didymium  salts  of  weak  acids,  those  pro¬ 
duced  by  addition  of  an  alkali  metal  salt  of  a  weak  acid  to  the 
didymium  salt  of  a  strong  acid,  those  given  by  solutions  of  didymium 
salts  in  non-aqueous  solvents,  such  as  ethyl  alcohol,  glycerol,  acetone, 
and  pyridine,  and  those  given  by  the  crystalline  or  melted  nitrate. 

In  presence  of  sucrose,  it  is  possible  to  obtain  alkaline  solutions  of 
didymium,  and  the  spectrum  given  by  such  a  solution  is  quite  excep¬ 
tional,  some  of  the  lines  being  displaced  to  a  very  large  extent. 

The  variation  occurring  in  the  didymium  spectrum  on  passing  from 
highly  concentrated  to  very  dilute  aqueous  solutions  is  almost  entirely 
confined  to  the  first  stage  of  the  dilution  process,  although  the  electric 
conductivity  data  indicate  that  considerable  changes  in  the  degree  of 
ionisation  occur  during  the  later  stages  of  the  dilution  process. 

H.  M.  D. 

The  Arc  Spectrum  of  Mercury  in  the  Visible  and  Red 
Regions.  Gebhard  Wiedmann  (Ann.  Physik ,  1912,  [ivj,  38, 

1041 — 1055.  Compare  Paschen,  Abstr.,  1910,  ii,  3). — The  wave- 


ii.  878 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


lengths  and  relative  intensities’of  the  lines  in  the  visible  and  red  regions 
of  the  arc  spectrum  of  mercury  have  been  measured.  The  spectrum  is 
analysed  with  reference  to  the  occurrence  of  principal  and  subsidiary 
series.  H.  M.  D. 

Dispersion  and  Absorption  of  Mercury  and  Tin  for  the 
Visible  and  Ultra-violet  Spectrum.  Peter  Erochin  (Ann.  Physik , 
1912,  [iv],  39,  213 — 224). — The  optical  constants  of  mercury  and  tin 
have  been  measured  by  Voigt’s  reflexion  method.  Curves  are  plotted 
which  show  the  dependence  of  the  refractive  index,  the  index  of 
absorption,  and  the  absorption  coefficient  on  the  wave-length  of  the 
incident  light.  The  results  are  discussed  in  reference  to  the  electron 
theory.  H.  M.  D. 

Measurements  in  the  Spectrum  of  Molybdenum  from 
A.  =  4047  to  A  =  7134.  Christian  Weigand  ( Zeitsch .  wiss.  Photochern., 
1912,  11,  261 — 276). — Accurate  measurements  of  wave-lengths  have 
been  made  for  the  lines  in  both  the  arc  and  spark  spectra.  In  the 
case  of  the  sharpest  lines,  the  wave-lengths  of  corresponding  lines  in 
the  two  spectra  do  not  differ  by  more  than  a  few  thousandths  of  an 
Angstrom  unit.  The  values  obtained  by  the  author  agree  in  general 
more  closely  with  those  of  Exner  and  Haschek  than  with  those 
obtained  by  Eder  and  Valenta.  A  considerable  number  of  new  lines 
have  been  obtained,  especially  in  the  green  portion  of  the  spectrum. 

H.  M.  D. 

Anomalous  Dispersion  of  Certain  Organic  Colouring 
Matters.  W.  Rohn  (Ann.  Physik ,  1912,  [iv],  38,  987 — 1013). — The 
determination  of  the  constants  of  the  elliptical  polarisation  of  the 
strongly  absorbed  rays  has  been  applied  in  the  investigation  of  the 
dispersive  and  absorptive  power  of  pararosaniline,  brilliant-green, 
rhodamine-6G  extra,  and  sodium  fluorescein  (uranine).  All  four 
substances  exhibit  anomalous  dispersion,  and  the  curves  obtained  by 
plotting  the  refractive  index,  coefficient  of  absorption,  and  index  of 
absorption  against  the  wave-length  are  found  to  be  of  a  somewhat 
complex  character.  The  theoretical  discussion  of  the  experimental 
results  is  reserved.  H.  M.  D. 

Fluorescent  Properties  of  Sodium  Fluorescein  in  Solution. 
W.  Rohn  (Ann.  Physik,  1912,  [iv],  38,  1014 — 1017). — A  comparison 
has  been  made  of  the  fluorescence  spectra  of  ethyl -alcoholic  and 
aqueous  solutions  of  sodium  fluorescein  (uranine).  For  exciting  light 
of  wave-length  A  =  5300,  the  spectrum  of  the  O'OOlA-aqueous  solution 
extends  from  A  =  5780  to  A -5160,  and  that  of  the  corresponding 
alcoholic  solution  from  A  =  5850  to  A  =  5190.  The  maxima  are  at 
A  =  5390  and  A  =  5460  respectively.  The  displacement  of  the  spectrum 
on  passing  from  one  solution  to  the  other  is  in  accordance  with 
Kundt’s  rule,  and  the  deviation  from  Stokes’  rule  is  appreciably 
greater  in  the  case  of  the  alcoholic  solution.  H.  M.  D. 

Luminescence  Analysis.  Ottomar  Wolff  ( Chem .  Zeit.,  1912, 
36,  1039.  Compare  this  vol.,  ii,  388). — The  fluorescence  of  impure 
potassium  carbonate  previously  observed  is  due  to  the  presence  of 
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potassium  sulphide.  A  fluorescence  microscope  has  now  been  con¬ 
structed,  by  means  of  which  the  particles  may  be  investigated.  The 
orange  fluorescence  of  some  specimens  of  mercuric  chloride  is  due  to 
mercurous  chloride,  and  the  formation  of  this  compound  during  the 
sublimation  of  the  mercuric  salt  may  always  be  observed.  Of  other 
mercury  salts,  only  mercurous  bromide  has  been  found  to  fluoresce. 

C.  H.  D. 

Temperature-coefficients  of  Phototropic  Transformations. 
Maurice  Padoa  and  G.  Tabellini  ( Atti  R.  Accacl.  Lincei,  1912,  [v], 
21,  ii,  188 — 192). — Photochemical  reactions  being  distinguished  by 
their  comparatively  slight  sensitiveness  to  rise  of  temperature,  the 
authors  have  investigated  the  temperature  relations  of  the  phototropic 
changes  occurring  in  piperyl-o-tolylosazone,  in  order  to  ascertain  if  the 
change  is  physical  or  chemical  in  nature.  Previous  experiments  have 
shown  that  the  velocity  of  decoloration  of  a  phototropic  substance 
gradually  diminishes  as  the  process  advances,  this  indicating  that 
phototropic  transformations  follow  the  law  of  mass  action  and  are, 
therefore,  homogeneous  reactions. 

Measurements  of  the  times  occupied  by  darkened  piperyl-o-tolyl¬ 
osazone  in  returning  to  its  original  pale  yellow  colour  when  placed  in  a 
feebly  illuminated  chamber  at  10°,  0°,  and  —  10°  show  that  the  velocity 
of  the  change  is  very  approximately  doubled  by  a  rise  of  temperature 
of  10°.  Calculation  on  this  basis  of  the  duration  of  the  retro¬ 
cession  at  -  100°  gives  a  result  in  agreement  with  that  obtained 
experimentally. 

The  mean  times  in  seconds  for  the  reverse  change  to  occur  in 
sunlight  were  found  to  be  :  39  at  10°,  24  at  0°,  28  at  —  10°,  and  30  at 
—  20°.  Measurements  of  the  velocity  of  coloration  at  —  10°  and  —  90° 
gave  the  relative  values  1'6  and  1  respectively,  the  temperature- 
coefficient  being  hence  1'06  per  10°. 

With  benzaldehydephenylhydrazone  a  rise  of  temperature  of  10° 
increases  the  velocity  of  decolorisation  from  1  to  1’7,  whilst  the 
velocity  of  the  reverse  change  is  almost  independent  of  the 
temperature. 

The  conclusion  is  drawn  that  phototropic  changes  are  true  chemical 
reactions.  T.  H.  P. 

Relations  between  Phototropy  and  Constitution.  Maurice 
Padoa  and  L.  Santi  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  192 — 196). 
— According  to  Stobbe’s  observations  (Abstr.,  1908,  ii,  339),  the 

.  ,  . ,  crir2:c*co^  ^  .  ,  .  .  , 

tulgides,  exhibit  phototropic  properties  only  when 

one  or  two  of  the  four  radicles  are  hydrogen  atoms.  Of  the  osazones, 
those  obtained  from  disubstituted  hydrazines  correspond  with  com¬ 
pletely  substituted  fulgides,  and  the  authors  have  prepared  various 
phenylmethyl-  and  diphenyl-osazones,  none  of  which  is  found  to  be 
phototropic. 

Hydrazones  of  the  type  NH2’NICHR  exhibit  phototropy,  but  only 
when  the  aromatic  radicle  R  is  not  substituted  in  the  ortho-position, 
whilst  no  hydrazone  of  the  form  NRRX,N!CHR2  is  a  phototropic 
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substance  (compare  Padoa  and  Sami,  Abstr.,  1910,  i,  779;  1911, 
i,  693  ;  Padoa  and  Bovini,  this  vol.,  i,  223). 

/3-Benzilpbenylmetbylosazone,  C„Ph2(!N*NMePh)2,  m.  p.  183°,  is 
non-phototropic. 

/ 3- Anisilphenylmethylosazone ,  C2'Cf)H4*OMe)2(!N'NMePh)2,  forms 
dark  yellow  needles,  m.  p.  151 — 152°,  and  is  non-phototropic. 

fi-Piperilphenylmethylosazone,  C2(C(.H3I02ICH2)2(!N*NMePh)2,  crys¬ 
tallises  in  yellow,  non-phototropic  needles,  m.  p.  91 — 92°. 

fi-Bmzildiphenylosazone ,  C2Ph2(!N*NPh2)2,  forms  yellow  needles, 
m.  p.  203°. 

fi-Anisildiphenylkydrazone,  C2(C6H4,OMe)2(IN,NPh2)2,  crystallises 
in  yellow  needles,  m.  p.  135 — 136°. 

Unsuccessful  attempts  were  made  to  prepare  /?-piperildiphenyl- 
osazone.  T.  H.  P. 

Kinetics  of  Photochemical  Reactions.  Fritz  Weigert  (Zuitsch. 
Elektrockem.,  1912,  18,  G54 — 656). — The  paper  deals  mainly  with  the 
photochemical  decomposition  of  ozone  ;  the  results  of  the  investigation 
have  already  been  published  (this  vol.,  ii,  715).  A  method  is  described 
by  which  the  sensitiveness  of  the  reaction  in  ultra-violet  light  can  be 
compared  with  that  in  visible  light.  The  sensitiveness,  as  measured 
by  the  amount  of  decomposition  under  conditions  otherwise  com¬ 
parable,  is  2’3  x  10~s  mol.  per  cal.  in  ultra-violet  litjht,  and  4  8  x  10~10 
mol.  per  cal.  in  ordinary  light  in  the  presence  of  chlorine  as  sensitiser 
(compare  Abstr.,  1908,  ii,  5,  914).  G.  S. 

Photo-electric  Effect  of  Some  Compounds.  A.  Ll.  Hughes 
(Phil.  Mag.,  1912,  [vi],  24,  380 — 390.  Compare  Abstr.,  1911,  ii,  572  ; 
this  vol.,  ii,  5). — The  emission  of  electrons  by  various  solid  compounds 
subjected  to  the  action  of  ultra-violet  light  has  been  investigated. 
Mercurous  and  mercuric  iodide,  mercurous  and  mercuric  chloride, 
antimony  tri-iodide,  and  bismuth  trichloride  show  well-marked  effects 
after  exposure  for  some  time  to  the  ultra-violet  rays,  but  dry  zinc 
chloride  and  phosphoric  oxide  appear  to  be  inactive.  The  action  is 
very  small  in  the  case  of  lead  iodide  and  almost  negligible  for  ferric 
chloride.  Although  large  and  gradually  increasing  effects  are  obtained 
with  the  above-mentioned  halogen  salts,  the  initial  photo-electric 
activity  of  these  substances  is  either  zero  or  very  small,  except  in  the 
case  of  antimony  tri-iodide.  From  the  observed  behaviour,  it  appears 
that  the  salts  themselves  are  not  photo-electric  for  light  of  the  wave¬ 
length  employed,  and  that  the  emission  of  electrons  is  due  to  the 
primary  decomposition  of  the  halogen  salt  by  the  light  and  the 
subsequent  action  of  the  rays  on  the  separated  metal.  The  more 
stable  the  salt,  the  less  is  the  effect  produced. 

Although  zinc  chloride  and  phosphoric  oxide  are  inactive  when  dry, 
they  show  a  distinct  effect  in  contact  with  moist  air.  This  cannot  be 
accounted  for  by  the  photo-electric  activity  of  water. 

Experiments  with  anthracene  show  that  the  photo-electric  activity 
of  this  substance  is  produced  entirely  by  light  of  wave-length  shorter 
than  A.  =  2002.  The  maximum  emission  velocity  for  A.  =  1849  is 
0-87  volt.  H.  M.  D. 
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Photochemical  Reactions  in  Aqueous  Solutions.  Alfred 
Benrath  ( J ’.  pr.  Chem. ,  1912,  [ii],  86,  336 — 344.  Compare  Abstr., 
1905,  i,  730;  1911,  ii,  535). — When  dissolved  in  an  aqueous  solution 
of  ferric  chloride  and  exposed  to  sunlight  during  the  summer,  form¬ 
aldehyde  is  oxidised  to  glyoxal.  The  formation  of  the  latter  com¬ 
pound  is  preceded  by  the  polymerisation  of  formaldehyde  to  glycoll- 
aldehyde  (compare  Pribram  and  Franke,  Abstr.,  1911,  i,  420). 

tert.-Amj\  alcohol  is  oxidised  under  similar  conditions  to  acetone 
and  acetaldehyde,  whilst  fatty  acids  either  remain  unattacked  or  are 
oxidised  very  slowly.  Succinic  acid  yields  carbon  dioxide,  propionic 
acid,  and  ethyl  chloride,  which  is  partly  hydrolysed  to  alcohol  and  then 
undergoes  oxidation  to  acetaldehyde. 

Methylsuccinic  acid  loses  carbon  dioxide,  yielding  butyric  acid, 
and  is  also  oxidised  to  carbon  dioxide  and  propyl  chloride : 
C2H3Me(C02H)2  -f  2FeCl3  =  2C02  -f  2Fed2  +  C3H"7C1  +  HC1.  Part  of 
the  propyl  chloride  is  hydrolysed  to  propyl  alcohol,  which  is  then 
oxidised  to  propaldehyde. 

On  exposure  to  light  in  a  2AT-solution  of  nitric  acid  containing 
ferric  nitrate,  organic  acids  are  oxidised  to  aldehydes  and  ketones, 
which  undergo  further  oxidation  with  the  formation  of  acids.  It  is 
probable  that  ketonic  acids  are  formed  as  intermediate  products,  and 
that  aldehydes  and  ketones  are  produced  from  these  by  loss  of  carbon 
dioxide  ;  thus  citric  acid  yields  acetone,  acetic  acid,  formaldehyde, 
and  hydrocyanic  acid.  Malonic  acid  is  oxidised  to  formaldehyde,  malic 
acid  to  glyoxal,  tartaric  acid  to  oxalic  acid,  and  succinic  acid  to  form¬ 
aldehyde  and  hydrocyanic  and  oxalic  acids. 

When  oxidised  with  ferric  nitrate  in  nitric  acid  solution,  ethyl 
alcohol  yields  acetaldehyde,  formaldehyde,  acetic  acid,  and  glyoxal, 
together  with  glyoxylic  and  acethydroxamic  acids.  Acetone  is  oxidised 
to  acetic  acid,  formaldehyde,  and  hydrocyanic  acid. 

In  all  the  above-mentioned  oxidations  with  ferric  nitrate,  carbon 
dioxide  is  evolved,  which  is  accompanied  by  nitrous  oxide,  produced 
by  reduction  of  the  nitric  acid.  In  some  cases  the  nitric  acid  is 
reduced  to  nitrogen  or  even  ammonia  ;  thus,  both  formic  and  oxalic 
acids  yield  carbon  dioxide,  the  nitric  acid  being  reduced  to  nitrogen 
and  ammonia.  Mandelic  acid  gives  rise  to  nitrogen,  carbon  dioxide, 
and  benzaldehyde;  aminoacetic  acid  yields  the  same  two  gases,  together 
with  formaldehyde  and  glyoxylic  acid. 

Similar  results  have  also  been  obtained  by  the  use  of  potassium 
dichromate  in  place  of  nitric  acid  and  ferric  nitrate.  A  dilute 
solution  of  acetic  acid  and  potassium  dichromate,  on  exposure  to 
light,  yields  carbon  dioxide,  formaldehyde,  and  glyoxal.  F.  B. 

Action  of  Sunlight  and  of  Radium  Compounds  on  Glass. 
W.  A.  Douglas  Rudge  ( Proc .  Camb.  Phil.  Soc.,  1912,  16,  571 — 573). 
— Observations  relating  to  the  coloration  of  glass-tubing  under  the 
influence  of  sunlight  are  recorded.  The  action  of  radio-active 
material  is  very  similar  to  that  of  sunlight,  but  the  coloration  ulti¬ 
mately  attained  is  much  more  interne.  The  production  of  an  amethyst 
colour  is  supposed  to  be  due  to  the  presence  of  manganese  in  the  glass. 

H  M.  D. 
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Quantitative  Investigation  of  the  Absorption  of  Ultra¬ 
violet  Rays  by  Aliphatic  Alcohols,  Acids,  Esters,  Alde¬ 
hydes,  and  Ketones.  Jean  Bielecki  an  1  Victor  Henri  ( Compt . 
rend.,  1912,  155,  456 — 458*). — The  absorption  was  measured  photo¬ 
metrically,  and  the  results  calculated  from  the  formula  /=/'.  10*crf, 
where  «  is  the  molecular  coefficient  of  extinction,  c  the  concentration  in 
gram-molecules  per  litre,  and  d  the  thickness  (in  cms.)  of  the  layer  of 
solution.  The  values  of  e  for  various  wave-lengths  for  the  several 
classes  of  substances  mentioned  are  quoted. 

The  alcohols  show  a  continuous  and  increasing  absorption  from 
A  =  3000  to  A  =  2144,  which  augments  rapidly  with  the  number  of 
•CH2*  groups  in  the  molecule.  The  monobasic  acids  show  an  absorp¬ 
tion  about  2000  times  as  great  as  that  due  to  methyl  alcohol.  Oxalic 
acid  produces  an  absorption  30,000  times  as  great  as  that  of  methyl 
alcohol,  but  when  the  two  *C02H  groups  are  separated  by  one  or  more 
•CH2’  groups,  the  absorption  is  about  fifteen  times  as  great  as  that  of 
the  monobasic  acids.  Esters  show  less  absorption  than  the  acids  from 
which  they  are  derived.  The  absorption  due  to  formaldehyde  is  about 
twelve  times  that  shown  by  methyl  alcohol,  but  the  three  next  homo- 
logues  show  a  definite  absorption  band  near  A  =  2800,  beyond  which  the 
absorption  falls  to  a  minimum  at  A  =  2350  to  2470,  and  then  increases 
again  strongly.  The  ketones  have  an  absorption  band  at  A  =  2680, 
after  which  the  absorption  diminishes  steadily  for  the  shorter  wave¬ 
lengths. 

In  general,  the  absorption  augments  with  increasing  molecular 
complexity.  T.  A.  H. 

Photochemical  Action  of  Resms.  Ferdinando  Vignolo- 
Lutati  (Atti  Ii.  Accad.  Sci.  Torino,  1912,  47,  841 — 854). — From  the 
results  of  a  series  of  preliminary  investigations,  the  author  draws  the 
conclusion  that  the  photochemical  action  of  resins  is  both  chemical  aDd 
physico-chemical  in  character.  Either  the  formation  of  ozone  or 
peroxide  during  the  auto-oxidation  of  resins,  or  some  other  modification 
in  their  chemical  equilibrium,  is  apparently  accompanied  by  the  emis¬ 
sion  of  rays  of  very  short  wave-length,  to  which  the  photochemical 
effects  are  due.  T.  II.  P. 

Solubility  of  Coloured  Resiuates  Submitted  to  the  Action 
of  Light.  J.  Larguier  des  Bancels  {Compt.  rend.,  1912,  155, 
280 — 282). — Coloured  resinates  are  prepared  by  treating  resin  with 
aqueous  solutions  of  alkali  hydroxides,  adding  a  suitable  colouring 
matter  (safranine,  rhodamine,  etc.),  and  then  precipitating  with  a  salt 
of  zinc  or  magnesium.  These  substances  when  dissolved  in  terebene, 
spread  in  a  thin  layer  on  glass  plates,  dried,  and  exposed  to  the  light  of 
the  sun  or  of  a  mercury  vapour  lamp,  became,  at  the  end  of  a  certain 
time,  insoluble  in  such  solvents  as  benzene,  but  soluble  in  solvents  such 
as  methyl  or  ethyl  alcohol.  This  effect  on  the  solubility  is  produced 
essentially  by  radiations  of  short  wave-length.  It  depends  also  on  the 
drying,  since,  if  this  is  pushed  too  far,  the  resinates  dissolve  in  alcohol 
whether  submitted  to  light  or  not.  W.  G. 

*  and  Ber.,  1912,  45,  2819—2825. 
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The  Law  of  Photochemical  Absorption  for  the  Reaction 
Products  by  Means  of  Ultra-violet  Rays.  Victor  Henri  and 
Rene  Wurmser  ( Gompt .  rend .,  1912,  155,  503 — 505). — The  authors 
have  studied  the  variation  in  photochemical  action  with  the  wave¬ 
length  for  ultra-violet  rays.  They  worked  with  an  aqueous  solution 
of  acetone,  submitted  to  rays  of  wave-length  X  —  2981  —  2144, 
measuring  the  rate  of  acid  formation.  Their  results  show  that  thero 
is  a  striking  similarity  between  the  absorption  curve  of  acetone  in  the 
ultra-violet  portion  of  the  spectrum  and  the  chemical  activity  of  the 
different  rays.  The  law  of  photochemical  absorption  applies  to  the 
action  of  ultra-violet  rays  on  acetone  in  aqueous  solution,  and  the 
reaction  is  an  example  where  the  extreme  ultra-violet  rays  are  less 
active  than  those  of  greater  wave-length.  W.  G. 

The  Absence  of  Penetrating  Radiations  during  Chemical 
Reactions.  Maurice  de  Broglie  and  L.  Brizard  ( Le  Radium,  1912, 
9,  249). — About  a  litre  of  detonating  mixture  retained  in  soap-suds  on 
a  plate  of  aluminium  1  mm.  thick  was  exploded.  The  plate  formed 
one  side  of  a  completely-closed  and  mechanically -strong  condenser. 
Ionisation  in  the  condenser,  by  penetrating  rays  capable  of  penetrating 
the  aluminium  plate,  was  looked  for  by  means  of  an  electrometer  con¬ 
nected  to  the  condenser.  In  these  experiments,  and  also  when  a 
strong  charge  of  fulminate  of  mercury  was  exploded,  the  results  were 
entirely  negative.  F.  S. 

Emission  Velocities  of  Photo-Electrons.  A.  Ll.  Hughes 
{Phil.  Trans.,  1912,  A,  212,  205 — 226). — Measurements  have  been 
made  of  the  maximum  velocity  with  which  photo-electrons  are  emitted 
from  the  surface  of  various  metals  subjected  to  the  action  of  mono¬ 
chromatic  ultra-violet  light.  The  surfaces  were  prepared  by  distilla¬ 
tion  of  the  metals  in  a  liquid-air  vacuum.  The  data  obtained  for 
calcium,  magnesium,  cadmium,  zinc,  lead,  antimony,  bismuth,  and 
arsenic  show  that  the  energy  of  the  fastest  electrons  is  proportional  to 
the  frequency  of  the  incident  light.  If  V  represents  the  velocity 
measured  in  volts,  then  the  variation  of  V  with  the  frequency  n  can 
be  satisfactorily  represented  by  the  equation  V=kn-  V0.  V0  is 
identified  with  the  energy  required  to  separate  an  electron  from  the 
molecule. 

In  the  case  of  related  elements  of  the  same  valency,  the  values  of 
k  and  V0  increase  in  a  regular  manner  as  the  atomic  volume 
decreases. 

By  an  indirect  method,  values  of  V0  have  also  been  obtained  for 
selenium  and  oxygen,  and  it  is  further  shown  that  the  maximum 
emission  velocity  of  the  photo-electrons  from  a  continually  forming 
mercury  surface  is  identical  with  the  velocity  of  the  electrons  from  a 
surface  prepared  by  distillation  in  a  vacuum.  H.  M.  D. 

The  Ionisation  Produced  by  the  Collision  of  Positive  Ions  in 
Gaseous  Mixtures.  Richard  D.  Kleeman  {Proc.  Gamb.  Phil.  Soc., 
1912,  16,  621 — 630.  Compare  this  vol.,  ii,  8). — A  new  method  is 
described  by  means  of  which  the  ionisation  produced  by  the  collision, 
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of  ions  with  neutral  molecules  has  been  examined.  The  form  of  the 
apparatus  is  such  as  to  facilitate  the  investigation  of  the  question 
whether  the  addition  of  a  small  quantity  or  a  foreign  gas  to  the  gas 
already  present  in  the  ionisation  chamber  introduces  a  new  simple 
ion.  Ionisation  curves  have  accordingly  been  obtained  for  both 
positive  and  negative  ions  for  various  simple  gases  and  gaseous 
mixtures. 

The  ionisation  curves,  which  are  obtained  by  plotting  the  current 
against  the  applied  potential  difference,  consist  roughly  of  horizontal 
and  vertical  lines,  the  commencement  of  the  vertical  line  indicating  at 
what  point  the  ionisation  by  collision  begins  to  have  an  effect.  In  the 
case  of  the  ionisation  produced  by  the  collision  of  negative  ions,  the 
effect  of  the  addition  of  a  small  quantity  of  a  foreign  gas  is  in  all 
cases  to  displace  the  vertical  part  of  the  curve  away  from  the  zero, 
this  being  due  to  a  decrease  in  the  mean  free  path  of  the  simple  ion. 
The  same  result  is  obtained  for  the  positive  ions  if  the  molecules  of 
the  foreign  gas  consist  of  atoms,  each  of  which  has  approximately  the 
same  weight  as  the  atoms  contained  in  the  molecules  of  the  gas 
already  present  in  the  chamber.  If,  however,  hydrogen  is  added  in 
small  quantity  to  oxygen,  nitrogen,  carbon  dioxide,  or  Ditrous  oxide, 
the  vertical  part  of  the  curve  is  shifted  towards  the  zero,  and  at  the 
same  time  the  curve  usually  becomes  more  steep.  The  same  result  is 
obtained  if  the  molecules  of  the  added  gas  contain  hydrogen  atoms. 

From  these  results  it  would  appear  that  the  mass  of  the  simple 
positive  ion  is  not  independent  of  the  Dature  of  the  gas  in  which  it  is 
generated,  but  that  the  ion  is  characteristic  of  the  atomic  constituents 
of  the  gas  molecules.  H.  M.  D. 

Ionisation  by  Collision  in  Gases  and  Vapours.  W.  R.  Barss 
(Amer.  J.  Sci.,  1912,  [iv],  34,  229 — 241). — The  ionisation  due  to 
collision  between  ions  and  molecules  has  been  examined,  the  a-rays 
emitted  by  uranium  oxide  being  employed  as  the  ionising  agent. 
From  the  results  obtained  in  air  and  hydrogen,  it  follows  that  the 
negative  ions  generated  by  collision  with  a-particles  are  identical  with 
those  produced  by  the  action  of  Rontgen  rays  and  ultra-violet  light, 
for  the  collision  constants  are  the  same  in  all  three  cases. 

Experiments  made  with  sulphur  dioxide,  ethyl  alcohol,  ethyl 
chloride,  ethyl  ether,  and  methyl  iodide  show  that  the  phenomenon  is 
the  same  in  vapours  as  in  gases,  provided  the  pressure  is  not  too  great. 
At  higher  pressures,  a  difference  in  behaviour  is  observed,  this  being 
shown  by  the  crossing  of  the  ionisation  curves  obtained  for  different 
distances  of  separation  of  the  electrodes.  It  is  suggested  that  this 
may  be  due  to  the  formation  of  molecular  aggregates  in  the  vapours. 

Until  the  sparking  potential  is  approached,  the  negative  ion  only  is 
effective  in  producing  new  ions  by  collision  both  in  vapours  and  in 
gases.  H.  M.  D. 

Mobility  of  Radioactive  Atom-Ions  in  Gases.  S.  Ratner 
(Compt.  rend..,  1912,  155,  453 — 455). — The  mobility  in  air  of  recoil- 
atoms  of  radium-5  from  radium-A  has  been  determined  by  two 
methods,  including  that  of  Franck(  Abstr.,  1909,  ii,  953),  and  the  values 
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found  were  1*28  and  1'35.  For  hydrogen  the  value  was  5’65.  In  air 
for  pressures  up  to  10  cm.  the  mobility  is  inversely  proportional  to  the 
pressure.  T.  A.  H. 

A  Comparison  of  the  Ionisation  Within  Closed  Vessels  Due 
to  ROntgen  andy-Rays.  Arthur  S.  Eve  (Phil.  Mag.,  1912,  [vi],  24, 
432 — 436). — When  the  ionisation,  in  similar  closed  cylindrical  vessels 
with  walls  Off  mm.  thick  made  of  different  materials,  produced  by 
X-rays  and  the  y-rays  of  radium-C  are  compared,  the  X-ray  ionisation 
diminishes  as  the  density  of  the  material  is  reduced  from  that  of  lead 
to  that  of  cardboard,  whereas  the  X-ray  ionisation  increases.  This  is 
shown  to  support  Bragg’s  view  that  X-rays  ionise  mainly  or  wholly  by 
generating  electrons  in  the  air  and  walls  of  the  vessel  with  velocities 
of  the  same  order  as  cathode-rays,  whereas  the  y-rays  ionise  by  virtue 
of  /3- rays  with  velocities  of  the  same  order  as  those  of  radium-C 
generated  mainly  at  the  inside  walls  of  the  vessels.  Experiments 
with  Off  mm.  thick  iron  and  zinc  electroscopes  indicated  that  with 
Arrays  the  ionisation  is  only  about  15%,  but  with  y-rays  it  is  140%  of 
that  in  the  free  air.  F.  S. 

Positive  Rays.  Sir  Joseph  J.  Thomson  (Phil.  Mag.,  1912,  [vi], 
24,  209 — 254.  Compare  Abstr.,  1911,  ii,  457). — Further  results  are 
given  by  the  method  of  simultaneously  deviating  the  positive  rays, 
passing  through  a  line  hole  in  the  cathode,  by  a  magnetic  and  electric 
held  and  recording  the  deviation  on  a  photographic  plate  sealed  inside 
the  discharge  tube.  From  the  lines  traced  by  the  rays,  the  value  of 

the  ratio  m/e  of  the  ray  can  be  deduced,  that  of  the  hydrogen  atom 

being  reckoned  as  unity.  Much  experience  is  necessary  to  distinguish 
the  “primary  lines”  from  the  “secondary  lines,”  and  it  is  only  the 

former  which  can  be  used  in  the  analysis  of  the  gases  carryiug  the 

discharge.  These  enter  the  electric  and  magnetic  fields  charged,  and 
retain  their  charge  unaltered  in  their  passage  through  the  fields, 
whereas  the  secondary  lines  are  due  to  atoms  or  molecules  which 
experience  a  change  in  the  number  of  charges  carried  while  iu  the 
fields.  Both  positively  and  negatively  charged  particles  occur  with 
hydrogen,  carboD,  oxygen,  sulphur,  and  chlorine,  but  with  helium, 
argon,  nitrogen,  and  mercury  no  negatively  charged  particles  have  been 
observed.  In  very  pure  oxygen,  dried  by  liquid  air,  the  only  negative 
line  is  due  to  atomic  oxygen,  but  in  presence  of  1  to  3  volume  %  of 
hydrogen,  a  negatively  charged  particle  with  a  value  33  for  m/e,  appears 
which  may  be  due  to  02,  but  is  more  probably  due  to  H0.2  or  H202.  In 
these  circumstances  the  other  line  is  probably  due  to  OH  and  not  to  O. 
The  line  33  disappears  if  the  proportion  of  hydrogen  is  increased,  but 
in  mixtures  of  ethylene  and  oxygen  it  is  seen  when  only  a  small 
quantity  of  oxygen  is  present.  In  vapours  of  hydrocarbons  containing 
one  atom  of  carbon  in  the  molecule,  the  line  12  is  the  only  negative 
line,  but  in  ethylene  and  acetylene  another  of  value  24,  and  in  benzene 
of  36  also,  are  observed.  One  of  the  most  striking  results  is  the 
extent  to  which  the  gas  molecules  are  dissociated  by  the  discharge, 
and  all  photographs  show  positive  lines  indicating  atoms  as  well  as 
molecules.  In  benzene  there  are  17  different  types  of  positive 
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carrier,  and  the  results  for  methyl  and  ethyl  alcohol,  ethyl  and 
methyl  ethers  are  all  identical. 

The  relative  brightness  of  the  lines  is  misleading  as  to  the  number 
of  carriers  producing  them,  the  lighter  and  more  quickly  moving  atoms 
of  hydrogen  and  helium  producing  enormously  greater  effect  on  the 
photographic  plate  than  the  slower  and  heavier,  but  equally  energetic, 
carriers.  This  followed  from  experiments  in  which  the  relative  number 
of  each  type  of  carrier  having  a  different  value  of  mje  was  determined 
by  allowing  them  to  fall  separately  into  a  Faraday  cylinder  and 
determining  the  charge  transported,  a  method  which  is  capable  of 
results  of  great  accuracy.  With  photographic  and  fluorescent  screen 
methods  the  brightest  lines  are  always  due  to  hydrogen  atoms  and 
molecules,  but  Faraday  cylinder  measurements  showed  that  often  their 
numbers  were  but  a  fraction  of  one  per  cent,  of  the  heavier  carriers, 
such  as  oxygen,  carbon  monoxide,  and  carbon  dioxide. 

Atoms  with  double  charges  have  been  observed  in  all  cases  except 
hydrogen.  Several  lines,  obeying  the  tests  for  primaries  so  far  as  can 
be  seen,  do  not  correspond  with  any  known  substance,  for  example,  one 
in  a  mixture  of  hydrogen  and  helium  corresponding  with  the  value  6. 
In  hydrogen  one  of  value  3  corresponding  with  H3  is  seen  under  certain 
conditions,  but  not  in  absence  of  oxygen  or  air.  In  nitrogen  at  not 
too  low  pressure,  there  is  a  line  43  which  is  probably  N3.  In  addition, 
lines  corresponding  with  the  single  atom  with  1,  2,  and  even  3  positive 
charges,  and  to  the  molecule  N2  with  single  positive  charge  have  been 
observed,  but  never  negative  lines.  In  mixtures  of  hydrogen  and 
oxygen  a  line  of  value  about  50  may  be  due  to  ozone,  but  is  not 
observed  in  absence  of  hydrogen,  and  is  probably  H203.  In  addition 
to  water,  18,  a  line  of  value  20,  corresponding  with  H40,  is  observed. 
In  carbon  disulphide  a  line  44,  which  may  be  CS,  and  in  mixtures  of 
hydrogen  and  nitrogen  the  ammonia  line,  are  seen. 

By  the  Faraday  cylinder  method  the  true  ratios  of  the  numbers  of 
the  various  carriers  in  the  discharge  through  carbon  monoxide, 
hydrogen  and  oxygen,  carbonyl  chloride,  and  carbon  dioxide  have  been 
determined,  which  reveal  the  enormous  discrepancy  between  the 
sensitiveness  of  the  photographic  plate  and  of  fluorescent  screens  to 
the  light  and  heavy  carriers  respectively. 

The  true  nature  of  ionisation  is  discussed  from  the  point  of  view  of 
the  photographs  obtained.  The  evidence  is  held  to  be  contrary  to  the 
view  that  the  atoms  in  the  molecule  are  oppositely  charged.  Each 
atom  appears  to  act  as  a  neutral  doublet,  in  which  the  disposition  of 
the  positive  and  negative  charges  in  the  atom  condition  its  attraction 
of  the  adjacent  atoms.  F.  S. 

The  Secondary  Rays  Excited  by  the  a-Rays  of 
Polonium.  II.  V.  E.  Found  (thil.  Mag.,  1912,  [vi],  24,  401 — 414. 
Compare  this  vol.,  ii,  514). — The  secondary  rays  excited  by  the  a-rays 
of  polonium  from  carbon  surfaces  increase  as  the  temperature  of  the 
carbon  is  reduced  to  that  of  liquid  air,  in  atmospheres  of  air,  oxygen, 
and  hydrogen,  which  is  attributed  to  the  increase  in  the  amount  of 
gas  condensed  on  the  surface  of  the  carbon.  In  the  case  of  brass 
surfaces  the  secondary  radiation  is  about  25%  higher  at  room  tempera- 
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ture  than  it  is  in  liquid  air.  This  is  ascribed  to  the  gas  condensed  on 
brass  being  partly  liberated  as  it  is  cooled,  and  the  explanation  is 
supported  by  the  fact  observed,  that  it  is  easier  to  exhaust  a  brass 
vessel  at  the  ordinary  temperature  than  at  liquid-air  temperature,  gas 
being  generated  in  the  latter  case.  F.  S. 

The  /3-Particles  Reflected  by  Sheets  of  Matter  of  Different 
Thicknesses.  W.  Wilson  ( Proc .  Roy.  Soc.,  1912,  A,  87,  100 — 108). 
— A  strong  preparation  of  uranium- Ar  was  placed  by  the  side  of  an 
electroscope,  the  direct  rays  being  stopped  by  a  block  of  lead,  and 
reflectors  were  brought  into  a  position  to  reflect  the  /3-rays  into  the 
electroscope,  the  absorption  coefficient,  y,  of  the  reflected  radiation 
being  determined  in  aluminium.  The  proportion  of  the  radiation 
reflected  from  a  thick  plate  was  greatest  for  lead  and  least  for 
aluminium,  and  the  absorption  coefficient  of  the  reflected  rays  was 
greatest  for  aluminium  and  least  for  lead.  Two  types  of  reflected  rays 
were  produced  from  the  group  of  hard  /3-rays  of  uranium-X,  the  value 
of  y  for  the  softer  being  about  300  (cm.-1),  and  for  the  harder  from  20 
to  44  for  the  various  metal  reflectors  of  varying  thickness.  The 
results  agreed  well  with  Schmidt’s  theory.  From  thick  sheets  tho 
values  for  y  for  aluminium,  copper,  and  lead  were  respectively  33-7, 
26'6,  and  20-2  (cm.-1)  for  the  harder  type  of  reflected  rays.  F.  S. 

The  Absorption  of  Radioactive  Projections  (Recoil  Products) 
and  the  Ionisation  Produced  by  Them.  Louis  Wertenstein 
(■ Compt .  rend.,  1912,  155,  450 — 453). — The  results  of  an  investigation 
of  the  absorption  by  air  and  hydrogen  at  pressures  of  1  mm.  and 
6  mm.  respectively  of  the  radiation  constituted  by  radioactive 
projections  of  radium-i?  from  radium-d  are  given. 

The  method  consists  in  directing  a  narrow  column  of  projected 
atoms  of  radium-A  from  a  disk  covered  with  radiunwl  by  means  of  a 
diaphragm  on  reception  disks  maintained  at  a  positive  potential 
and  placed  at  various  distances  from  the  active  disk. 

The  results  show  that  for  the  pressures  mentioned  the  absorptive 
powers  of  the  two  gases  are  practically  identical.  The  diminution  in 
number  of  particles  in  both  cases  is  small  up  to  distances  of  5  cm., 
but  beyond  that  the  number  diminishes  rapidly  until  at  10  cm.  it  is 
only  a  few  hundredths  of  the  initial  value,  after  which  it  falls  slowly 
and  then  appears  to  be  due  to  diffusion  of  uncharged  or  negatively 
charged  atoms.  For  the  two  gases  at  the  pressures  mentioned  the 
range  is  about  10 ’5  cm. 

Using  the  method  already  described  (this  vol.,  ii,  222),  it  was  found 
that  in  an  ionisation  chamber  4  mm.  deep,  placed  25  mm.  from  the  active 
disk,  the  recoil  atoms  of  radium-A  produced  in  air  at  1  mm.  pressure 
3-7  times  as  many  ions  as  a-rays;  at  45  mm.  distance  the  ionisation 
fell  in  the  ratio  L6  :  1,  whilst  in  hydrogen  at  6  mm.  pressure  for  the 
same  change  in  distance  it  fell  in  the  ratio  3:1.  T.  A.  H. 

An  Ionising  Radiation  Due  to  Radioactive  Recoil,  Emitted 
by  Polonium.  B.  Bianu  and  Louis  Wertenstein  {Compt.  rend.,  1912, 
155,  475- — 477). — An  extension  of  the  mode  of  investigation  described 
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already  (this  vol.,  ii,  222)  to  polonium,  shows  that  the  latter  emits  an 
easily  absorbable  ionising  radiation,  similar  to  that  afforded  by 
radium-C. 

Some  difficulty  was  experienced,  in  obtaining  a  layer  of  polonium 
sufficiently  thin  to  permit  recoil  to  take  place  (compare  Abstr.,  1910, 
ii,  816),  but  eventually  a  satisfactory  surface  was  prepared.  The 
ionisation  produced  was  only  proportional  to  the  pressure  when  the 
latter  was  nearly  high  enough  to  cut  off  the  radiation.  The  product 
of  the  minimum  pressure,  p ,  necessary  to  effect  this  at  various 
distances,  d,  was  about  70  as  compared  with  120  for  radium  under  like 
conditions.  The  ratio  of  these  two  numbers  is  very  near  that  between 
the  ranges  of  a-rays  of  polonium  and  radium.  At  a  pressure  of  2  mm. 
and  a  distance  of  6 '5  mm.,  the  ionising  power  of  the  radiation  was 
2‘5  times  that  of  polonium  a-rays,  and  was  completely  stopped  by 
aluminium  leaf  O^ip.  thick.  The  magnetic  field  suppresses  a  part  of 
the  radiation  at  low  pressures,  indicating  the  existence  of  a  second 
radiation,  easily  deviable  in  a  magnetic  field,  and  having  the  characters 
of  a  secondary  radiation  excited  by  a-rays.  At  pressures  below  1  mm., 
negative  secondary  rays  are  produced,  which  tend  to  predominate  when 
the  pressure  is  still  further  reduced.  T.  A.  H. 

The  Electrical  Charges  Carried  by  the  a-  and  /3-Rays.  Jean 
Danysz  and  William  Duane  ( Compt .  rend.,  1912,  155,  500 — 503. 
Compare  Rutherford,  Abstr.,  1905,  ii,  621). — The  authors  have  deter¬ 
mined  the  electrical  charges  carried  by  the  a-  and  /3-rays  from  1  curie 
of  emanation  in  equilibrium  with  radium- A,  -B,  and  ■ C .  The  radio¬ 
active  source  employed  was  a  bubble  of  emanation  about  0-5  cu.  mm. 
in  volume,  repelled  by  a  thin  glass  sphere  coated  with  mercury.  They 
limited  the  measurement  to  a  pencil  of  rays  (a  known  fraction  of  all 
the  rays  emitted)  by  means  of  screens,  pierced  with  circular  openings. 
The  charge  was  received  on  a  Faraday  cylinder,  and  measured  by  a 
quartz  piezo  electric.  The  source  of  the  rays  and  the  Faraday  cylinder 
was  enclosed  in  a  metallic  box,  in  which  a  good  vacuum  was  maintained, 
which  was  placed  between  the  poles  of  an  electro-magnet.  The  charges 
received  by  the  cylinder  were  found  not  to  be  modified  by  interposition 
of  leaves  of  aluminium  0-004  mm.  in  thickness.  From  their  results 
the  authors  find  that  the  electrical  charge  carried  by  the  a-rays  from 
1  curie  of  emanation  is  90  8  electrostatic  units,  from  which  they 
deduce  (1)  the  value  0‘595  cu.  mm.  at  15°  for  the  volume  of  1  curie 
of  emanation  (compare  Rutherford,  Abstr.,  1908,  ii,  791)  ;  (2)  that 
the  volume  of  helium  given  off  by  1  gram  of  radium  in  equilibrium 
with  its  emanation  and  radium-4,  -B,  and  -C  is  156  cu.  mm.  per  year 
Admitting  that  the  charge  on  a  /3-particle  is  half  that  on  an  a-particle, 
the  number  of  /3-particles  produced  by  the  emanation  under  the  stated 
conditions  is  3  to  4  for  every  3  a-particles.  /3-Rays  do  not  produce, 
to  any  appreciable  extent,  slow  secondary  rays  of  the  nature  of  8-rays. 

W.  G. 

The  Determination  of  the  Ionisation  Curve  for  the  a-Rays 
from  Polonium  in  Mercury  Vapour.  T.  Smith  Taylok  ( thil .  Mag., 
1912,  [vi],  24,  296 — 301). — By  means  of  a  special  apparatus  the  Bragg 
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ionisation-range  curve  of  the  a-rays  of  polonium  was  determined  in 
mercury  vapour  at  330°  and  451  mm.  The  curve  was  found  to  be  of 
the  general  type  found  for  other  gases  and  vapours,  departing  somewhat 
more  from  the  theoretical  form  (that  the  ionisation  is  inversely  propor¬ 
tional  to  the  cube-root  of  the  range  still  to  be  traversed)  than  in  other 
cases.  From  the  curves  in  mercury  vapour  and  in  air  at  the  same 
temperature,  the  pressure  in  the  latter  case  being  adjusted  to  make 
the  ranges  the  same,  it  was  deduced  that  the  energy  required  to  produce 
an  ion  in  mercury  vapour  is  0'72  times  that  required  in  air.  F.  S. 

The  Diffusion  of  Actinium  Emanation  and  the  Active 
Deposit  Produced  by  it.  John  C.  McLennan  {Phil.  Mag.,  1912,  [vi], 
24,  370  —  379). — The  experiments  of  Kennedy  (Abstr.,  1909,  ii,  955) 
are  discussed  theoretically,  and  further  experiments  are  suggested. 

F.  S. 

Determination  of  the  Quantity  of  Emanation  in  Spring 
Waters.  G.  Berndt  (Ann.  Physik,  1912,  [iv],  38,  958 — 985). — The 
corrections  which  must  be  applied  to  the  results  obtained  by  the 
various  methods  used  in  the  estimation  of  the  emanation  content 
of  spring  waters  are  discussed,  and  formulae  are  deduced  which  enable 
the  magnitude  of  the  correction  to  be  calculated  for  each  of  the  different 
methods  of  estimation.  H.  M.  D. 

Radioactivity  of  the  Thermal  Mineral  Waters  of  Usson 
(Ariege).  Gustave  Massol  (Compt.  rend.,  1912,  155,  373 — 375). — The 
waters  of  Usson  are  divided  into  three  groups  of  springs:  des  Plaies, 
Condamy,  and  Soumain.  The  author  has  measured  the  radioactivity 
of  the  gases  dissolved  in  the  waters  of  the  two  first  and  of  the  waters 
themselves,  and  also  of  the  gas  spontaneously  liberated  at  des  Plains. 
The  two  sources  have  practically  the  same  radioactivity.  The  gases 
dissolved  or  spontaneously  liberated  consist  almost  entirely  of  nitrogen 
and  the  rare  gases,  with  a  trace  of  hydrogen  sulphide  and  carbon 
dioxide,  and  their  radioactivity  is  due  to  radium  emanation. 

W.  G. 

Influence  of  Pressure  and  Temperature  on  the  Electrolytic 
Conductivity  of  Solutions.  Friedrich  Korber  ( Zeitsch .  physikal. 
Chem.,  1912,  80,  478 — 480.  Compare  Abstr.,  1911,  ii,  863). — 
Polemical  against  Lussana  (Abstr.,  1911,  ii,  462).  G.  S. 

Conductivity  of  pseu do- Acids  and  of  the  True  Acids  in 
Mixtures  of  Acetone  and  Water.  C.  H.  Sluiter  (Chem.  Weekblad, 
1912,  9,  668 — 673). — An  investigation  of  the  electric  conductivity  of 
mono-  and  di-nitroso-orcinol,  monochloroacetic  acid,  and  succinic  acid 
at  25°  has  yielded  the  following  results:  (1)  addition  of  acetone  to 
aqueous  solutions  of  the  true  acids  produces  a  greater  fall  in  the 
electrical  conductivity  than  that  resulting  from  a  similar  addition  to 
the  corresponding  solution  of  the  pseudo- acids ;  (2)  the  form  of  the 
pseudo- acid  chiefly  present  in  aqueous  solution  has  a  lower  ionisation 
constant  than  the  form  present  in  acetone  solution ;  (3)  the  influence 
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exerted  by  acetone  on  the  isomerisation  of  a  pseudo- acid  is  similar  to 
that  exerted  by  alcohol.  A.  J.  W. 

Behaviour  of  Ionised  Liquid  Dielectrics  on  the  Passage  of 
Electric  Currents.  H.  J.  van  deb  Bijl  (Ann.  Physik,  1912,  [iv],  39, 
170 — 212). — The  rate  of  recombination  of  the  ions  produced  by  the 
action  of  the  y-rays  of  radium  on  liquid  insulators  has  been  deter¬ 
mined  by  a  method  in  which  the  disturbing  effects  of  ionic  diffusion 
are  more  or  less  completely  eliminated.  The  results  obtained  in 
experiments  with  carefully  purified  hexane,  carbon  tetrachloride,  and 
carbon  disulphide  show  that  recombination  takes  place  in  accordance 
with  Thomson’s  formula,  dnjdt  =  -  an2,  in  which  n  is  the  number  of 
positive  or  negative  ions  per  c.c.,  and  a  the  coefficient  of  recombination. 
The  deviations  from  this  formula,  which  are  exhibited  by  Jaffe’s 
results  (compare  Abstr.,  1909,  ii,  208),  are  probably  due  to  the  special 
character  of  the  experimental  method  employed. 

By  means  of  an  indirect  method  (compare  Jaffe,  Abstr.,  1910, 
ii,  481)  involving  the  determination  of  the  conductivity  for  small 
potential  differences  and  of  the  saturation  current,  the  values  of  the 
recombination  coefficient  furnished  by  the  direct  method  have  been 
confirmed.  The  values  of  a  obtained  by  the  direct  method  are  2*19, 
0’78,  and  L90,  and  by  the  indirect  method,  2 *26,  0  802,  and  1  74  for 
hexane,  carbon  tetrachloride,  and  carbon  disulphide  respectively. 

The  direct  method  for  the  determination  of  the  ionic  recombination 
coefficient  can  also  be  utilised  for  the  measurement  of  the  diffusion 
coefficients  of  the  positive  and  negative  ions,  and  these  values,  as  well 
as  the  thermal  velocities,  the  mean  free  paths,  the  masses,  and  the  radii 
of  the  ions,  have  been  calculated  for  each  of  the  three  liquid  insulators. 
It  is  further  shoivn  that  the  electric  charge  on  the  ions  generated  by 
y-rays  in  hexane  is  equal  to  the  charge  of  the  ordinary  type  of 
univalent  ion.  Ii.  M.  D. 

The  Electrical  Properties  of  Copper-Zinc  Alloys.  Luigi 
Norsa  ( Compt .  rend.,  1912,  155,  348 — 351). — A  determination  of  the 
electrical  conductivity,  the  thermal  coefficient,  the  thermoelectric 
power,  and  its  variation  with  temperature  of  alloys  of  copper  and  zinc 
containing  from  0  to  100%  by  volume  of  zinc.  A  table  of  results  is 
given  and  the  curves  are  plotted,  showing  maxima  corresponding  with 
the  formulae  CuZn,  CuZn2,  and  CuZn0.  W.  G. 

Effect  of  Tempering  on  the  Electrical  Resistance  of  Bronze 
and  Brass.  A.  Portevin  (Compt.  rend.,  1912,  155,  459 — 460). — It 
has  been  suggested  that  the  increase  in  electrical  resistance  shown 
both  by  steels  and  by  aluminium-bronzes  after  tempering  is  due  to  the 
partial  maintenance  in  solid  solution  of  the  constituents  of  the 
eutectoid.  This  explanation  finds  support  in  the  results  now  recorded, 
which  show  that  tempering  effected  at  temperatures  above  those 
at  which  eutectoids  are  formed  increases  the  electrical  resistance 
of  bronze  and  brass.  T.  A.  H. 

Electrical  Conductivity  of  Alloys  in  Relation  to  the  Electron 
Theory,  N.  I.  Stepanoff  (J.  Russ.  Phys.  Chem.  Soc.,  1912,  44, 
910 — 1000). — The  first  part  of  this  paper  contains  an  account  of 
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previous  work  on  the  constitution  of  alloys  by  the  author  and  other 
investigators. 

In  the  second  part,  methods  of  preparing  alloys  applicable  to  brittle 
and  readily  oxidisable  metals  and  of  measuring  their  conductivities 
are  described.  These  methods  have  been  employed  in  the  investigation 
of  alloys  of  magnesium  and  lead,  magnesium  and  tin,  magnesium  and 
copper,  magnesium  and  zinc,  and  magnesium  and  bismuth.  The 
results  of  the  measurements  of  electrical  conductivity  are  in  agreement 
with  those  given  by  other  methods.  The  conductivity  method  proves 
especially  sensitive  as  regards  solid  solutions,  which  were  detected 
in  four  of  the  five  above  cases,  although  they  were  not  indicated 
by  other  metallographic  methods.  The  formation  of  a  definite 
compound  or  of  a  solid  solution  of  the  metals  is  accompanied  by  a 
considerable  fall  iu  the  conductivity.  The  temperature-coefficients 
of  the  conductivities  of  definite  intermetallic  compounds  are  of 
approximately  the  same  magnitudes  as  those  of  pure  metals,  but 
with  solid  solutions  they  are  decidedly  less. 

In  the  third  part  the  author  discusses  the  various  theories  of 
the  electrical  conductivity  of  alloys  and  of  the  nature  of  solid 
metallic  solutions,  and  advances  a  view  in  explanation  of  the  different 
temperature-coefficients  shown  by  the  conductivities  of  definite  com¬ 
pounds  and  those  of  solid  solutions.  T.  H.  P. 

The  Disruptive  Charge  Through  Pure  Sodium  Vapour. 
Loujs  Dunoyeh  ( Compt .  rend.,  1912,  156,  270 — 273) — The  author 
has  studied  the  discharge  between  two  stout  nickel  electrodes  in  a 
vapour  of  pure  sodium,  in  a  tube  heated  to  various  temperatures. 
The  potential  difference  was  gradually  increased  until  the  tube 
became  luminous.  Working  at  350°,  it  was  found  that  the  discharge 
could  take  two  distinct  forms,  and  that  by  further  increasing  the 
tension  by  a  few  volts  after  luminosity  had  commenced,  it  became 
very  brilliant  and  the  current  traversing  the  vapour  rose  considerably 
in  quantity,  the  electrodes  becoming  red  hot.  By  plotting  the  curve 
showing  the  relationship  between  the  disruptive  tension  and  the 
temperature  of  the  saturating  vapour,  a  Paschen’s  curve  is  obtained, 
which  shows  a  minimum  at  about  250°.  The  minimum  tension  at 
this  temperature  is  335  volts.  The  value  of  the  expression  ap  (where 
a  is  the  distance  between  the  electrodes  and  p  the  pressure)  is  very 
low  indeed,  being  only  0  04,  as  against  0’55  for  air  and  l-55  for 
hydrogen.  This  the  author  explains  by  the  theory  of  ionisation  by 
shocks.  W.  G.  * 

The  Polarisation  of  Electrodes.  Andre  Brochet  ( Compt .  rend., 
1912,  155,  340 — 343). — A  theoretical  paper  in  which  the  author 
discusses  the  distribution  of  the  equipotential  lines  in  a  coulombmeter 
with  a  plate  of  copper  placed  between  the  electrodes  either  parallel  or 
perpendicular  to  them.  W.  G. 

Periodic  Phenomena  at  Electrodes  which  can  be  made 
Passive.  Alfred  Adler  ( Zeitsch .  physikul.  Chem.,  1912,  80, 

385 — 411.  Compare  Grave,  Abstr.,  1911,  ii,  896;  Ostwald,  Abstr., 
1900,  ii,  730;  1901,  ii,  24). — The  periodic  evolution  of  gas  which 
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occurs  when  certain  metals  are  treated  with  acid  has  been  investigated, 
more  particularly  in  the  case  of  iron.  In  most  cases  the  metal  was 
brought  into  the  periodic  condition  by  electrolytic  polarisation. 

Impurities  in  the  iron  have  no  influence  on  the  periodic  phenomena. 
With  increase  of  temperature  the  oscillations  become  more  rapid,  and 
at  still  higher  temperatures  iron  becomes  permanently  active.  When 
the  periodic  condition,  in  the  case  of  iron,  is  brought  about  at  a 
definite  potential,  the  duration  of  the  periods  is  proportional  to  the 
amount  of  oxygen  liberated,  in  other  words,  to  the  current  density. 
When  iron  has  become  passive,  it  can  be  restored  to  the  periodic 
condition  by  treatment  with  hydrogen  at  a  suitable  potential. 
Charging  with  oxygen  destroys  the  oscillating  condition.  The 
periodic  condition  is  produced  only  at  certain  definite  potentials,  which 
lie  between  those  at  which  iron  remains  active  and  at  which  it 
goes  immediately  into  the  passive  condition. 

Pure  chromium,  copper,  and  nickel  do  not  show  periodic  phenomena, 
but  alloys  of  these  metals  with  iron  show  the  effect,  which  is  therefore 
due  to  the  presence  of  iron. 

In  explanation  of  this  phenomenon  the  author  adopts  Grave’s  theory 
(loc.  cit.),  that  pure  iron  is  inactive  and  is  rendered  active  by  acids. 
The  cause  of  the  oscillations  is  to  be  found  in  local  currents  formed 
between  active  and  passive  portions  of  the  iron  electrode,  whereby  the 
passive  iron  is  rendered  active  by  the  liberated  hydrogen  ions. 

G.  S. 

Internal  (Total)  and  Free  Energy  in  Certain  Cases  of 
Electrolytic  Dissociation.  Harald  Lunden  and  D.  Gardner 
[Med.  K.  Vetensk.  Nobelinst.,  1912,  2,  No.  16,  1 — 7). — The  formulae  of 
Arrhenius  (compare  this  vol.,  ii,  131)  for  the  relationship  between 
total  and  free  energy  in  electrolytic  dissociation  are  tested  by  means 
of  the  data  for  succinic  acid,  phenol,  ra-nitrophenol,  and  tropine  with 
satisfactory  results.  G.  S. 

Determination  of  the  Degrees  of  Dissociation  of  Electro¬ 
lytes  in  Mixtures.  N.  Andreeff  and  A.  Saposhnikoff  ( J .  Russ. 
Phys.  Chem.  Soc.,  1912,  44,  895 — 905). — As  is  well  knoWD,  it  is 
possible,  from  a  knowledge  of  the  specific  conductivities  of  various 
electrolytes  with  a  common  ion,  to  prepare  a  solution  of  these  having 
a  definite  concentration  of  the  common  ion.  The  authors  show  that, 
knowing  the  concentration  and  the  conductivity  of  a  mixture  of  two 
such  electrolytes,  the  concentration  of  the  common  ion  and  the  degrees 
of  dissociation  of  the  electrolytes  can  be  calculated. 

Since  a  =  A^/A^  and  Xv  =  rj  .  lOOOu,  a/v  =  y  .  1 000/Aoc(  1 ),  and 
Tj  =  aXjv  .  1000(2).  For  the  more  simple  case,  where  1  mol.  of  each  of  n 
electrolytes  is  present,  A0oo  —  Alto  +  X2x  +  .  .  .  .  and  t)0  =  (tj1  +  r)2  +  .  .  .)jn, 
where  A0a=  and  r)0  are  respectively  the  molecular  conductivity  at  infinite 
dilution  and  the  specific  conductivity  of  the  mixture,  and  ,\loo,  X0ao  .  .  . 
and  t)v  rj2  .  .  .  the  corresponding  magnitudes  for  the  separate  compo¬ 
nents.  As  the  mixture  must  be  isohydric,  a1/v1  =  a2/v2=> .  .  .,  and 
hence,  from  equation  (1),  ajv0  =  nr)0  .  1000/(A1:n  +  A2oo  +  .  .  .);  measure¬ 
ment  of  t]0  gives,  therefore,  the  concentration  of  the  common  ion  of  the 
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mixture.  Introduction  of  the  value  of  a0  into  equation  (2)  then  gives 
the  specific  conductivities  of  the  components. 

This  method  of  calculation  can  be  applied  to  the  determination  of 
(1)  the  form  of  the  dissociation  of  polyionic  electrolytes,  (2)  the 
quantities  and  forms  of  complex  ions  in  mixtures,  and  (3)  the  extents 
of  dissociation  of  electrolytes  unknown  in  the  free  state,  and  also  (4)  to 
the  investigation  of  the  cause  of  the  deviation  of  mixtures  from  the 
isohydric  state. 

The  results  are  given  of  an  investigation  in  this  way  of  mixtures 
of :  hydrochloric  and  acetic  acids ;  hydrochloric,  acetic  and  nitric 
acids  ;  potassium  chloride  and  nitrate.  The  values  obtained  are  in 
accord  with  the  calculations.  T.  H.  P. 

The  Dissociation  of  Ternary  Electrolytes.  James  W.  McBain 
{J.  Amer.  Chem.  Soc.,  1912,  34,  1134 — 1137). — In  criticising  the 
reference  of  Noyes  and  Falk  (this  vol.,  ii,  527)  to  the  divergences  in 
apparent  dissociation  of  ternary  electrolytes  when  the  results  of 
conductivity  and  freezing-point  measurements  are  compared,  the  author 
points  out  that  the  two  phenomena  occur  in  different  ranges  of  concen¬ 
tration,  and  can  be  explained  by  assuming  intermediate  ions  (for 
example,  BaCT)  in  the  more  dilute,  and  complex  anions  (for  example, 
BaCl3“)  in  the  more  concentrated  solutions.  Whilst  commending 
Noyes  and  Falk’s  series  of  compilations  of  smoothed  results,  it  is 
suggested  that  in  many  cases  they  should  be  supplemented  by  more 
detailed  studies  of  all  the  related  data  available.  J.  C.  W. 

Weak  and  Strong  Binary  Electrolytes.  C.  van  Rossem  {Chem. 
Weekblad,  1912,  9,  714 — 719). — The  author  gives  tables  showing  the 
degree  of  dissociation  of  succinic  acid  and  benzylidenemalonic  acid  in 
solutions  of  various  normalities  at  25°,  and  of  hydrochloric  acid  and 
potassium  chloride  at  18°.  A.  J.  W. 

The  Ionisation  Constant  of  Phenolphthalein  and  the  Effect 
on  it  of  Neutral  Salts.  Ludwig  Rosenstein  {J.  Amer.  Chem.  Soc., 
1912,  34,  1117 — 1128). — The  fraction  of  phenolphthalein  transformed 
from  the  colourless  to  the  coloured  form  in  solutions  of  various 
hydrogen-ion  concentrations  and  of  various  neutral-salt  concentrations 
has  been  determined  by  comparing  the  colour  with  that  of  a  com¬ 
pletely  transformed  solution  of  the  indicator  having  the  same  total 
indicator  concentration.  The  hydrogen-ion  concentration  was  fixed 
by  means  of  solutions  of  ammonium  hydroxide  and  ammonium  chloride, 
whilst  potassium  chloride  was  the  neutral  salt  employed. 

The  observed  fraction  is  a  measure  of  the  relation  between  the 
change  in  colour  of  the  indicator  and  the  concentration  of  the 
hydrogen-ion,  that  is,  of  the  apparent  ionisation  constant,  which  has 
received  widely-differing  values  in  the  literature.  It  is  now  found 
that,  assuming  the  indicator  to  be  a  monobasic  acid,  the  calculated 
constant  increases  with  the  alkalinity  of  the  solution,  even  when  the 
amount  of  neutral  salt  is  kept  constant,  and  it  is  further  shown  that 
this  can  be  explained,  as  does  Wegscheider  (Abstr.,  1908,  ii,  806),  by 
considering  that  the  indicator  acts  as  a  dibasic  acid.  Taking  into 
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account  the  tautomeric  relationships  involved,  it  is  then  necessary 
to  assume  that  the  coloured  form  of  the  indicator  is  produced  in 
appreciable  quantity  only  when  the  second  hydrogen  of  the  acid  has 
been  replaced. 

Neutral  salts  are  shown  to  have  a  great  effect  on  the  fraction  of 
the  indicator  transformed,  the  ionisation-constant  being  doubled  by 
increasing  the  salt-concentration  from  0  03  to  0-40  N.  The  change  of 
the  constant  Kv  regarding  the  indicator  as  a  monobasic  acid,  with 
the  total  salt-concentration  Cg ,  can  be  expressed  by  7^  =  0  77  x  10~10 
[1  +  2’8(6Vy)05],  which  function  is  analogous  to  the  expression  for  the 
deviations  shown  by  strong  electrolytes.  J.  C.  W. 

Conductivity  of  Rosaniline  Hydrochloride  in  Water  and  in 
Certain  Organic  Solvents.  Harold  S.  Davis  {Trans.  Nova  Scotia 
Inst.  Sci.,  1912,  13,  40 — 51). — The  electrical  conductivity  of  rosaniline 
hydrochloride  in  water,  methyl  and  ethyl  alcohols  has  been  measured 
at  0°  and  25°  in  different  dilutions,  and  in  acetic  acid  at  18°  and  25°. 
The  results  correspond  closely  with  those  obtained  for  tetraethyl- 
ammonium  iodide  by  Walder,  so  that  the  presence  of  the  benzene 
nucleus  has  no  characteristic  influence  on  the  electrical  conductivity. 
In  a  dilution  of  100  litres,  the  degrees  of  dissociation  are  as  follows  : 
water  95%,  methyl  alcohol  84%,  ethyl  alcohol  81%,  acetic  acid  53%. 
Ostwald's  dilution  law  holds  fairly  well  for  the  more  concentrated 
solutions  in  the  organic  solvents,  but  not  for  the  aqueous  solutions. 

G.  S. 

Determination  of  Small  Hydrogen  Ion  Concentrations 
from  the  Intensity  of  the  Residual  Current.  Ludwig  It. 
Fresenius  {Zeitsch.  phys-ikal,  Chem.,  1912,  80,  481 — 508). — It  is 
shown,  on  the  basis  of  the  principles  already  given  by  Nernst  and 
Merriam  (Abstr.,  1905,  ii,  674)  and  by  Eucken  (Abstr.,  1907,  ii, 
4  25),  that  under  certain  conditions  the  H’  ion  concentration  in  solu¬ 
tions  can  be  calculated  from  the  intensity  of  the  residual  current. 
The  method  is  particularly  suitable  for  solutions  of  strong  acids  and 
bases  in  the  presence  of  excess  of  a  neutral  salt,  a  change  in  the  H'  ion 
concentration  from  10-6  to  4.10-6  mols.  per  litre  corresponding  with  a 
difference  in  the  intensity  of  the  residual  current  to  the  extent  of 
about  10 ~ 7  ampere.  The  method  does  not  give  such  accurate  results 
for  solutions  of  weak  acids  and  bases,  and  is  inapplicable  when  the 
neutral  salts  are  hydrolysed  in  solution. 

The  method  has  been  applied  to  the  determination  of  the  dissociation 
constants  of  phenolphthalein,  and  it  is  shown,  in  agreement  with 
Wegscheider  (compare  Abstr.,  1908,  ii,  806),  that  the  results  can  be 
interpreted  on  the  assumption  that  phenolphthalein  is  a  dibasic  acid. 

G.  S. 

Potentials  of  Zinc  in  Alcoholic  Solutions  of  Zinc  Chloride. 
Frederick  H.  Getman  and  Yeunette  L.  Gibbons  ( Amer .  Chem.  J., 
1912,  48,  124 — 138). — The  authors  have  measured  the  electrical  con¬ 
ductivities  of  solutions  of  zinc  chloride  in  water,  methyl  alcohol,  and 
ethyl  alcohol  as  solvents.  The  conductivities  in  aqueous  solutions 
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are  normal,  whilst  those  in  alcoholic  solutions  give  evidence  of 
association  of  the  solute,  and  also  of  possible  complex  formation 
between  solute  and  solvent.  In  methyl-alcoholic  solution  the  curves 
showing  the  relation  between  the  molecular  conductivity  and  the 
dilution  at  0°  and  25°  respectively  intersect  each  other,  the  molecular 
conductivity  at  25°  being  less  than  at  0°  for  high  concentrations  and 
greater  than  at  0°  for  low  concentrations  (compare  Getman,  Abstr., 
1911,  ii,  888). 

Molecular- weight  measurements  by  the  ebullioscopic  method  show 
that  in  both  alcohols  zinc  chloride  is  associated,  the  association  in 
methyl  alcohol  being  greater  than  in  ethyl  alcohol. 

Measurements  of  the  potentials  of  zinc  in  aqueous  and  alcoholic 
solutions  of  zinc  chloride  show  that  the  potential  follows  Nernst’s  law 
in  aqueous  solutions  of  greater  concentration  than  0T  molecular ;  in 
diluter  solutions  the  potentials  determined  experimentally  are  much 
smaller  than  the  calculated  (compare  Denham,  Trans.,  1908,  93,  41). 
In  methyl-alcoholic  solutions  the  potentials  oscillate  over  a  range  of 
more  than  ten  millivolts.  In  ethyl-alcoholic  solutions  the  potential 
diminishes  uniformly  with  decreasing  concentration,  this  behaviour 
being  the  reverse  of  that  which  holds  in  aqueous  solutions  (compare 
Getman,  loo.  ait.). 

From  the  potential  measurements  in  aqueous  solutions  the  heat  of 
ionisation  of  zinc  is  calculated  to  be  32,120  cals.  T.  S.  P. 

Influence  of  Current  Density  on  the  Formation  of  Per- 
sulphuric  Acid  and  the  Changes  in  Concentration  of  Per- 
sulphuric  Acid  and  Caro’s  Acid.  Erich  Muller  and  R. 
Emslander  ( Zeitsch .  Eleklrochem.,  1912,  18,  752 — 756.  Compare 
Muller  and  Schellhaas,  Abstr.,  1907,  ii,  539). — In  the  prolonged 
electrolysis  of  sulphuric  acid  the  final  concentration  of  persulphuric 
acid  is  the  greater  the  greater  the  current  density,  but  the  final  con¬ 
centration  of  Caro’s  acid  is  independent  of  the  current  density.  The 
total  concentration  in  active  oxygen  (persulphuric  acid  +  Caro’s  acid) 
increases  in  course  of  the  electrolysis  to  a  maximum.  Whilst,  how¬ 
ever,  the  concentration  of  Caro’s  acid  increases  continuously  up  to  the 
stationary  condition,  the  concentration  of  persulphuric  acid  attains  a 
maximum,  and  then  falls  to  a  constant  value.  G.  S. 

Electrochemical  Reduction  of  Condensation  Products  of 
Aldehydes  with  Amines.  Kurt  Brand  and  A.  Hoing  ( Zeitsch . 
Ele/ctrochem.,  1912,  18,  745 — 752.  Compare  Abstr.,  1909,  i,  784; 
Knudsen,  ibid.,  i,  890;  Law,  Trans.,  1912,  101,  154). — The  statement 
of  Knudsen  ( loc .  cit.)  that  ethylideneimine  is  not  reduced  to  ethylamine 
either  in  alkaline  or  almost  neutral  solution  is  confirmed,  the  explana¬ 
tion  being  that  the  former  substance  is  changed  in  solution  to  aldehyde- 
ammonia.  The  hydrogen  used  up  at  the  cathode  is  probably  employed 
in  reducing  (he  aldehyde  formed  from  aldehyde-ammonia. 

In  alkaline  solution  hydrobenzamide  is  reduced  at  a  lead  cathode  to 
benzylamine  and  dibenzylamine ;  in  the  same  circumstances  benzyl- 
idenemethylamine  is  reduced  quantitatively  to  benzylmethylamine,  and 
benzylidene-p-aminophenol  yields  benzyl-/?-aminophenol.  Even  with  a 
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large  current  no  decomposition  into  toluene  and  aminophenol  occurs. 
Benzylidene-o-aminophenol  on  solution  in  sodium  hydroxide  decom¬ 
poses  into  benzaldehyde  and  o-aminophenol,  and  can  therefore  not 
be  electrolytically  reduced  to  benzyl-o-aminophenol  in  alkaline  solution. 

G.  S. 

Formation  of  Hydrogen  Cyanide  in  the  High  Tension 
Electric  Flame.  A.  V.  Lipinski  ( Zeitsch .  Eleklrochem .,  1912,  18, 
229 — 230);  J.  Moscicki  {ibid.,  730 — 731.  Compare  Abstr.,  1911,  ii, 
1057). — Polemical.  G.  S. 

Realisation  of  the  Thomson-van  der  Waals  p-T'tv-Surface. 
Julius  Meyer  {Zeitsch.  Eleklrochem..,  1912,  18,  709 — 710). — The 
surface  in  question  corresponds  with  the  temperature  to  which  a 
liquid  can  be  superheated  without  the  formation  of  vapour,  and  has 
been  investigated  experimentally  for  a  number  of  organic  liquids.  The 
air-free  liquid  was  confined  in  a  capillary  over  mercury  under  pressure, 
raised  to  a  definite  temperature,  and  the  pressure  then  gradually 
diminished  to  zero.  For  ethyl  ether  the  pressure  could  be  diminished 
to  zero  only  for  temperatures  below  115°.  The  corresponding  tempera¬ 
tures  for  other  liquids  are  as  follows  :  methyl  ethyl  ether,  58°  ;  fi- 
methylbutane,  95°;  benzene,  168°;  ethyl  alcohol,  155°.  These  results 
are  in  good  agreement  with  those  calculated  from  the  critical  tempera¬ 
tures  by  the  rule  of  van  der  Waals.  The  temperature  for  water  could 
not  be  satisfactorily  determined,  owing  to  its  action  on  the  material  of 
the  capillary  tube  at  high  temperatures.  G.  S. 

Compressibilities  of  Certain  Hydrocarbons,  Alcohols,  Esters, 
Amines,  and  Organic  Haloids.  Theodore  W.  Richards,  W.  N. 
Stull,  Joseph  H.  Mathews,  and  Clarence  L.  Speyers  {J.  Amer.  Chem. 
Soc.,  1912,  34,  971 — 993.  Compare  Abstr.,  1909,  ii,  214). — The  com¬ 
pressibilities  of  forty-seven  liquid  hydrocarbons,  alcohols,  amines,  esters, 
and  organic  haloids  have  been  determined.  The  results,  taken  in  con¬ 
nexion  with  several  others  previously  published,  bear  out  the  rule  that, 
in  general,  the  greater  the  compressibility  of  a  substance,  the  greater  is 
its  decrease  with  increasing  pressure.  It  is  pointed  out  that  this  rule 
may  be  predicted  from  the  theory  of  compressible  atoms. 

For  similar  compounds,  even  of  widely  differing  molecular  weight, 
the  quotient  104A/(/3  x  106)205  is  approximately  constant ;  /8  is  the  com¬ 
pressibility  at  20°  in  terms  of  megabars  between  100  and  300  megabars, 
and  A  is  the  difference  between  the  compressibilities  over  the  ranges 
100 — 300  and  300 — 500  megabars.  The  value  of  the  constant  is  about 
15  for  the  hydrocarbons  and  esters,  and  about  18  for  monohydric 
alcohols  and  amino-compounds  containing  more  than  three  atoms  of 
carbon ;  for  the  organic  haloids  the  value  is  about  15. 

The  full  discussion  of  the  results,  especially  in  relation  to  the 
theory  of  compressible  atoms,  is  reserved  for  a  later  paper. 

T.  S.  P. 

Thermal  Expansion  of  Alloys  of  Aluminium  and  Zinc. 
Wladjmir  Smirnoff  {Compt.  rend.,  1912, 155,  351 — 352). — A  measure- 
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ment  of  the  mean  linear  expansion  of  rods  of  alloys  of  aluminium  and 
zinc,  varying  in  composition,  between  25°  and  250°.  A  table  and 
curve  are  given  showing  a  minimum  corresponding  with  a  compound 
Al2Zn3.  The  expansion  curves  of  all  alloys  containing  the  crystals 
of  Al0Zn3  show  a  deviation  at  a  temperature  of  260 — 270°,  indicating 
a  sudden  change  in  the  dimensions  of  the  alloy  due  to  a  transformation 
of  the  crystals  of  this  definite  compound.  W.  G. 

The  History  of  Distillation  and  of  Alcohol.  Edmund  O. 
von  Lippmann  ( Zeitsch .  anuew.  Chem.,  1912,  25,  1680 — 1682). — The 
process  of  distillation  was  quite  unknown  in  the  time  of  Aristotle,  but 
was  employed  by  the  hellenistic  alchemists.  0.  H.  D. 

A  Hygrometric  Method  of  Vapour-pressure  Determination. 
W.  R.  Forbes  {Chem.  News ,  1912,  106,  88).— A  copper  test-tube, 
immersed  in  a  water-bath,  is  provided  with  an  upper  glass  vessel, 
through  a  side-arm  of  which  passes  a  glass  rod  carrying  a  black  glass 
disk,  crossed  by  a  silver  band.  The  dew-point  is  observed  by  means 
of  the  disk,  and  the  vapour  pressure  is  then  obtained  from  tables. 

C.  H.  D. 

Specific  Heats.  I.  J.  N.  Bronsted  {Zeitsch.  jEleklrochem.,  1912, 
18,  714 — 717). — The  specific  heats  of  a  number  of  substances  have 
been  determined  from  0°  to  19°  in  a  well-insulated  calorimeter  made 
of  a  block  of  copper,  the  temperatures  being  measured  with  a  platinum 
thermometer.  Some  of  the  results  are  as  follows  :  White  tin,  005382; 
grey  tin,  0-04962  ;  potassium  hydrogen  tartrate,  0-2314  ;  potassium 
hydrogen  racemate,  0-2348;  aragonite,  0-1899;  calc-spar,  0T887  ; 
thallous  picrate,  yellow,  0134;  red,  0'137 ;  silver,  005535,  and 
mercury,  0"03325. 

The  van’t  Hoff-Thomsen  rule,  according  to  which  the  modification 
stable  at  high  temperature  has  the  higher  specific  heat,  is  valid  in  the 
case  of  tin,  but  the  rule,  supported  more  particularly  by  ilicharz 
(compare  Abstr.,  1893,  ii,  404),  that  the  substance  with  the  higher 
specific  heat  has  the  smaller  density,  is  not  valid  in  the  case  of  tin. 
The  two  tartrate  modifications  also  follow  the  van't  Hoff-Thomsen 
rule,  but  the  differences  in  the  specific  heats  of  the  two  forms  of 
calcium  carbonate  and  of  thallous  picrate  are  too  small  to  admit  of 
definite  conclusions  being  drawn. 

In  order  to  determine  the  energy  relations  in  the  two  reactions  : 
NH4Cl  +  2PbCl2  ->  NH4Cl,2PbCJ2  and  HgCl  +  Ag  — >  AgCl  +  Hg, 
the  specific  heats  of  the  substances  concerned  have  been  determined. 
The  free  energy  of  the  first  reaction  at  room  temperature  is  2780  cal. ; 
for  the  second  reaction,  1050  cal.  G.  S. 

A  Summary  of  the  Specific  Heats  of  Gases.  Gilbert  JST. 
Lewis  and  Merle  Randall  {J.  Amer.  Chem.  Soc,,  1912,  34, 
1128  — 1134). — Since  most  of  the  chemical  equilibria  which  have  been 
studied  at  high  temperatures  involve  gases,  and  as  specific  heats  play 
an  important  part  in  the  subsequent  calculations,  the  authors  have 
reviewed  the  various  values  assigned  to  the  common  gases,  in  order 
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to  select  the  most  probable  formulae  for  further  reference.  The  older 
measurements,  which  may  be  classed  under  the  direct  calorific,  the 
adiabatic,  and  the  explosion  methods,  have  been  supported  by  much 
recent  work. 

For  any  monatomic  gas  the  round  value  Cp  =  5‘0  is  adopted.  For 
diatomic  gases,  the  practice  of  Le  Chatelier  and  of  Nernst  in  taking 
6*50  for  the  molecular  heat  at  absolute  zero  is  confirmed,  and  the 
following  formulae  are  suggested  :  for  nitrogen,  oxygen,  carbon 
monoxide,  nitric  oxide,  hydrogen  chloride,  bromide  and  iodide, 
Cp  —  6-50  +  0001077;  for  hydrogen,  Cp  —  6-50  +  0-000977 ;  for  chlorine, 
bromine,  and  iodine,  Cp  —  6 ’50  +  0*004 7*. 

The  values  recently  assigned  to  water  by  Holborn  and  Henning 
(Abstr.,  1907,  ii,  844)  and  by  Pier  (Abstr.,  1909,  ii,  789  ;  1910, 
ii,  1031)  lead  to  the  formula  Cp  =  8‘81  -  0*001977  + 0  000002222'2, 
which  is  also  adopted  for  hydrogen  sulphide.  From  the  work  of  these 
same  experimenters  the  formula  Cp  =  7‘0  +  0-0071  T- 0-00000186Z’2  is 
calculated  for  carbon  dioxide,  and  this  formula  is  also  given  to 
sulphur  dioxide,  Fiirstenau  and  also  Pier  having  found  that  this  gas 
behaves  exactly  like  carbon  dioxide. 

The  various  figures  obtained  in  the  case  of  ammonia  fall  on  a  straight 
line  given  by  the  equation  Cp  —  7*5  +  0*0042  7r.  J.  C.  W. 

Experimental  Determination  of  the  Ratio  of  the  Specific 
Heats  CpjCv  for  Potassium  and  Sodium  Vapours,  and  the 
Conclusions  to  be  Drawn  Therefrom.  Max  Robitzsch  (Ann. 
Physik,  1912,  [iv],  38,  1027 — 1032). — By  means  of  the  apparatus 
described  by  Wenz  (Abstr.,  1910,  ii,  1061)  the  author  has  measured 
the  velocity  of  sound  in  potassium  vapour  at  temperatures  between 
680°  and  1000°,  and  in  sodium  vapour  between  750°  and  920°.  The 
data  give  for  the  mean  probable  value  of  the  specific  heat  ratio, 
1 '64  ±0*007  for  potassium,  and  1 '68  ±0*03  for  sodium.  These  results 
show  conclusively  that  the  molecules  are  monatomic.  H.  M.  D. 


Mean  Specific  Heat  of  Quartz  and  of  Fused  Quartz.  Karl 
Schulz  (Centr.  Min.,  1912,  481 — 491.  Compare  Abstr.,  1911, 
ii,  1059). — The  following  determinations  were  made  for  three  ranges 
of  temperature : 


20-100°. 


Quartz  from  Marmarosch,  Hungary  ...  0'1 875 

,,  ,,  Minas  Geracs .  0'1871 

Fused  quartz  (from  Minas  Geraes)*  ...  0*1855 

„  ,,  f  .  0-1860 


20—250°.  20-410°. 

0'2086  0  2253 

0'2054  0-2204 


*  Ref.  index  nD  =  1-4584,  DaM  =  2*21.  f  *»  =  1*4589,  Dao’5  =  2*21. 


The  differences  between  the  specific  heats  of  the  glass  and  of 
the  crystallised  material  increase  with  the  temperature  ;  and  at  lower 
temperatures  the  glass  would  consequently  have  a  higher  specific  heat 
than  the  crystal,  as  already  found  experimentally  by  Nernst  (Abstr., 
1911,  ii,  964).  L.  J.  S. 


Influence  of  a  Third  Component  on  the  Freezing  Point  of  a 
Binary  Mixture.  G.  Muchin  ( Zeitsch .  Elektrochem.,  1912,  18, 
757 — 761). — The  influence  of  cadmium  iodide,  mercuric  chloride,  and 
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resorcinol  on  the  freezing  point  of  mixtures  of  benzene  with  methyl, 
ethyl,  and  propyl  alcohols,  and  of  resorcinol  on  the  freezing  point  of 
a  mixture  of  benzene  and  pyridine  has  been  determined.  In  all  cases 
the  freezing  points  were  raised  by  the  addition  of  the  third  component, 
and  the  extent  of  the  elevation  appears  to  be  connected  with  the  heat 
of  solution  of  the  third  component  in  the  non-freezing  liquid  (alcohol, 
pyridine).  Different  explanations  of  the  elevation  in  question  are 
considered,  but  no  definite  conclusions  are  reached.  G.  S. 


Heats  of  Formation  of  Solid  Solutions.  Giuseppe  Bruni  and 
Mario  Amadori  ( Atti  R.  Inst.  Veneto  Rci.,  1911,  71,  251 — 259). — The 
three  binary  mixtures,  in  equimolecular  proportions,  of  potassium 
chloride,  bromide  and  iodide  were  fused  and  rapidly  cooled,  the  heats 
of  solution  in  water  of  the  solid  solutions  thus  obtained  being  compared 
with  those  of  the  corresponding  mechanical  mixtures  of  the  salts. 
The  following  table  gives  the  heats  of  formation  of  the  mixed  crystals, 
together  with  the  gaps  in  the  miscibility  at  low  temperatures 
(crystallisation  from  water)  and  at  high  temperatures  (fusion) 
(compare  Amadori  and  Paupanini,  this  vol.,  ii,  48,  154) : 


KCl+KBr. 


Gap  in  miscibility  (jj 

Heat  of  formation  of  mixed  crystals 


0 

0 

250 


KBr+KI, 

0 

-76  mol.  %  K I 
-392 


KC1+  KI. 

9—51  mol.  %  KI 
1  —  93  mol.  %  KI 
—  551  cals. 


Hence,  the  amount  of  heat  absorbed  in  the  formation  of  the  solid 
solutions  increases  with  the  gap  in  the  miscibility  in  the  cold. 

The  above  results  differ  numerically  from  those  obtained  by 
Schemtschuschny  and  Rambach  (Abstr.,  1910,  ii,  204).  T.  H.  P. 


Heat  of  Combination  of  Acidic  Oxides  with  Sodium  Oxide. 
VIII.  Heat  of  Formation  of  the  Oxides  of  Vanadium  and 
Uranium.  William G.  Mixter  {A mer.J.  Sci,  1912, [iv],  34,  141 — 156. 
Compare  Abstr.,  1911,  ii,  966). — The  following  is  a  summary  of  the 
results  obtained,  those  denoted  with  an  asterisk  being  calculated  from 
tbe  experimental  results  :  V205  +  3Na20  =  3Na20,V205  +  165,800  cals.; 
V203  +  2Na202  +  Na20  =  3Na20,V205  +  214,800  cals.;  V204  +  Na202  + 
2Na20  =  3Na20,V205  +  174,600  cals.;  V202  +  3Na202  =  31Sla20,V205  + 
340,000  cals. ;  2V  +  50  =  V205  +  >441,000*cals. ;  V2Os  +  20  =  V205  + 
87,S00*cals.  ;  V204  +  O  =  V205  +  28,200*cals.  ;  V202  +  30  =  V205  + 

232,400*cals.  ;  V202  +  20  =  V204  +  204,200*cals.  ;  V203  +  0  =  V204  + 
59,600*cals.  The  value  obtained  by  Ruff  and  Mai  tin  (this  vol.,  ii, 
166)  for  the  heat  of  formation  of  vanadium  pentoxide  is  probably  much 
too  low. 

3U  +  40  =  U3Os  +  845,200  cals.  ;  U  +  3Na20.,  =  Na2U04  +  2Na20  + 
341,800  cals. ;  U03  +  Na20  -  Na.2U04  +  96,10u  c-als.  ;  U0.2  -t-  Na202  = 
Na2U04+  110,900  cals.;  U03  +  Na20  =  Na2U04  +  96,100  cals.;  3U02  + 
20  =  U308  +  75,300  cals.  ;  U3Og  -1-  iNa.202  +  2Na20  =  3Na2U04  + 
285,100  cals.  ;  U  +  30  =  U03  +  303,900*cals.  ;  U02  +  0=C03  + 

34,200*cals. ;  U308  +  O  =  3U03  +  1 6,200*cals.  T.  S.  P. 
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Isotherms  of  Monatomic  Substances  and  of  their  Binary 
Mixtures  XIII.  The  Empirical  Reduced  Equation  of  State 
for  Argon.  H.  Kamerlingh  Onnes  and  C.  A.  Crommelin  ( Proc .  K. 
Akad.  Wetensch  Amsterdam ,  1912,  15,  273 — 280.  Compare  Abstr., 
1911,  ii,  203). — The  coefficients  of  the  equation  of  state  for  argon  have 
been  calculated,  C.  H.  D. 

Thermo-Osmosis.  Aubert  (Ann.  Chimi,  Phys.,  1912,  [viii],  26, 
145 — 208,  551 — 582.  Compare  Abstr.,  1909,  ii,  543).  —  An  extension 
of  the  results  already  published  (loc.cit.).  It  is  shown  that  all  mem¬ 
branes  do  not  set  up  thermo-osmosis,  and  those  which  are  active  fall 
into  two  classes  :  positive,  causing  a  flow  from  the  cooler  to  the  warmer 
side ;  or  negative,  inducing  a  flow  in  the  opposite  direction.  Thermo¬ 
osmosis  is  intimately  connected  with  the  presence  of  soluble  substances 
in  the  membrane  (compare  Flusin,  Abstr.,  1908,  ii,  359),  and  inactive 
membranes  may  be  made  active  by  impregnating  them  with  soluble 
salts,  and,  conversely,  active  membranes  may  be  rendered  inactive  by 
washing.  It  is  suggested  that  the  phenomenon  has  much  in  common 
with  electrical  osmosis  (Perrin,  Abstr.,  1905,  ii,  138^,  and  is  due  to  a 
difference  of  potential  set  up  on  either  side  of  the  membrane,  chiefly  as 
the  result  of  difference  in  the  concentrations  of  the  solutions  formed  on 
the  colder  and  warmer  sides. 

An  account  is  first  given  of  Lippman’s  work  on  this  subject  (Abstr., 
1907,  ii,  668),  and  it  is  shown  that  the  possibility  of  thermo-osmosis 
can  be  deduced  from  van’t  Hoff’s  law.  The  explanations  of  osmosis 
advanced  by  Magnus,  Poisson,  Battelli  and  Stefanini  (Abstr.,  1907,  ii, 
233)  are  considered,  and  it  is  shown  that  these  fail  to  account  for  the 
fact  that  in  thermo-osmosis  the  flow  takes  place  in  different  directions 
depending  on  the  membrane. 

The  principle  of  the  apparatus  used  in  the  investigation  has  been 
described  already  ( loc .  cit.),  and  in  this  memoir  its  construction  and 
working  are  given  in  detail. 

The  positive  membranes  investigated  were  gelatin  slightly  hardened 
by  formaldehyde,  tannin  or  potassium  dichromate,  goldbeaters’  skin, 
pigskin,  and  parchment.  Porous  clay,  pipoclay,  and  collodion  proved 
inactive,  but  the  third  substance  was  rendered  active  for  water  and 
ethyl  alcohol  by  slightly  impregnating  it  with  potassium  acetate  or 
ammonium  nitrate.  The  negative  membranes  examined  were  parch¬ 
ment  paper  and  viscose. 

The  following  new  general  conclusions  are  drawn.  Thermo-osmosis 
may  take  place  with  various  liquids  (water,  salt  solutions,  methyl, 
ethyl,  isobutyl  or  amyl  alcohol)  so  long  as  the  membrane  used  has 
some  imbibing  power  for  the  liquid  used.  No  diosmosis  occurs.  For 
given  differences  in  pressure  and  temperature  the  rate  of  flow  is  not 
constant ;  in  general,  it  falls  from  its  initial  value,  then  rises  to  a 
maximum,  and  finally  falls  steadily.  T.  A.  H. 

Influence  of  Temperature,  Specific  Gravity,  and  Chemical 
Nature  of  Liquids  on  the  Turbulence  Viscosity.  Walther 
Sobkau  ( Physikal .  Zeitsch.,  1912,  13,  805 — 820.  Compare  Abstr., 
1911,  ii,  793). — Further  experiments  have  been  made  on  the  influence 
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of  pressure  and  temperature  on  the  viscosity  of  liquids  in  a  condition  of 
turbulent  flow.  In  the  case  of  ethyl  acetate,  which  has  been  examined 
in  detail  at  temperatures  between  7°  and  40°,  it  is  found  that  the 
viscosity,  as  measured  by  the  time  of  flow  of  a  given  volume  of  liquid 
through  the  capillary,  does  not  vary  in  a  uniform  manner  with 
changing  pressure,  but  that  it  changes  more  or  less  abruptly  at  two 
points,  whereby  three  distinct  regions,  conditioned  by  differences  in 
the  mode  of  flow,  are  indicated.  These  points  of  transition  are  de¬ 
pendent  on  the  temperature,  the  pressures,  at  which  the  discontinuities 
occur,  falling  as  the  temperature  rises.  This  effect  is  more  marked  in 
the  case  of  the  discontinuity  corresponding  with  the  smaller  pressure. 

Similar  relationships  are  exhibited  by  amylene,  acetone  and  chloro¬ 
form,  and  from  the  data  obtained  for  these  four  liquids,  it  appears  that 
the  primary  stage  in  the  turbulent  flow  is  regulated  by  a  general  law, 
which  may  be  expressed  in  the  form  ^jp^.t.t6'^  =  C,  in  which  p  is 
the  driving  pressure,  t  the  time  of  flow,  6  the  absolute  temperature, 
and  C  a  constant. 

In  this  type  of  turbulent  flow,  the  influence  of  temperature  on  the 
velocity  with  which  the  liquid  passes  through  the  capillary  is  inde¬ 
pendent  of  the  specific  nature  of  the  substance. 

In  the  third  stage,  the  time  of  flow  is  given  by  t  =  36*05  jDj  Jp, 
where  D  is  the  density  of  the  liquid.  From  this  it  would  appear  that, 
in  this  type  of  flow,  a  column  of  the  liquid  is  projected  through  the 
capillary  as  if  it  were  a  frictionless  solid  rod,  whilst  the  liquid  in  the 
neighbourhood  of  the  walls  of  the  capillary  remains  stationary. 

In  the  second  (transition)  stage,  which  is  observed  when  the  rate  of 
flow  is  greater  than  in  the  first  and  smaller  than  in  the  third  stage, 
the  mode  of  flow  represents  a  more  or  less  unstable  combination  of  the 
types  which  are  characteristic  of  the  first  and  third  stages  of  tur¬ 
bulent  flow.  H.  M.  D. 

Properties  of  Substances  Connected  with  the  Kinetic 
Properties  of  the  Molecules.  I.  Richard  D.  Kleeman  ( Proc . 
Camb.  Phil.  Soc.,  1912,  16,  631 — 642.  Compare  this  vol.,  ii,  734). — 
The  general  formulae  obtained  in  a  previous  paper  (loo.  cit.)  are 
considered  in  greater  detail,  and  new  expressions  are  obtained  for 
the  partial  pressures  exerted  by  the  molecules  in  a  mixture. 

H.  M.  D. 

The  Different  Kinds  of  Internal  Energies  of  a  Substance.  II. 
Richard  D.  Kleeman  {Proc.  Camb.  Phil.  Soc.,  1912,  16,  584 — 599. 
Compare  this  vol.,  ii,  535). — A  theoretical  paper  in  which  the  radius 
of  the  sphere  of  action  of  a  molecule,  the  average  velocity  of  a  mole¬ 
cule,  the  viscosity  and  diffusion  of  gases,  and  the  form  of  the  function 
(c ft )  in  the  author's  equation  for  the  attraction  between  two  molecules 
(compare  Abstr.,  1910,  ii,  492)  are  discussed.  A  formula  is  also 
deduced  for  the  internal  heat  of  vaporisation  of  a  liquid,  and  on  the 
assumption  that  (<£)  in  the  law  of  molecular  attraction  is  a  function 
of  the  temperature  only,  the  author  calculates  from  the  data  for  ethyl 
ether  that  (<£)  =  2‘97  x  10-45  (gram)  (cm.)  (sec.)-2. 

The  gravitational  attraction  between  two  molecules  of  a  liquid, 
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which  are  averagely  situated,  is  vanishingly  small  in  comparison  with 
the  chemical  attraction.  According  to  the  above  value  of  (<£),  the 
chemical  attraction  is  greater  than  the  gravitational  for  distances  of 
separation  of  the  molecules  of  the  order  of  10  cm.,  and  this  shows 
that  the  attraction  decreases  more  rapidly  with  the  separation  for  large 
distances  than  that  expressed  by  the  inverse  fifth  power  law. 

H.  M.  D. 

Some  Applications  of  the  Law  of  the  Rectilinear  Diameter. 
H.  Davies  (Phil.  Mag.,  1912,  [ vi],  24,  415 — 424.  Compare  this  vol., 
ii,  426). — By  making  use  of  the  law  of  rectilinear  diameters,  certain 
general  relationships  have  been  deduced  for  substances  in  the  liquid 
state  of  aggregation. 

The  ratio  ( k )  of  the  volume  at  absolute  zero  to  the  real  volume 
occupied  by  the  molecules  is  given  by  k  =  (K  +  2)/(  AT  -  1  )2aTc,  in  which 
K  is  the  specific  inductive  capacity,  a  the  coefficient  of  expansion,  and 
Tc  the  critical  temperature  of  the  liquids.  The  data  for  a  number 
of  organic  compounds  are  shown  to  afford  concordant  values  for  k,  the 
mean  being  equal  to  2'5. 

The  expression  (K-l)/(K  +  2 ).d  is  termed  the  inductive  power  of  the 
liquid,  and  this  is  shown  to  be  equal  to  Fc/ 10,  where  Vc  is  the  critical 
volume.  This  relationship  is  also  in  satisfactory  agreement  with  the 
experimental  data  for  different  liquids. 

Although  Guye  has  already  pointed  out  the  existence  of  a  connexion 
between  the  molecular  refractive  power  and  the  critical  coefficient, 
Tc/Pc,  such  a  relationship  has  not  been  deduced  theoretically.  It  is 
now  found,  however,  that  the  molecular  inductive  power  and  the 
above  critical  ratio  are  connected  by  the  equation  (K  —  \  )Mj(K+  2)d  = 
2 '3 TcjPc.  The  actual  values  of  the  ratio  of  the  molecular  inductive 
power  to  the  critical  coefficient  are  in  approximate  agreement  with 
this  relation. 

The  co- volume  is  shown  to  be  given  by  the  expression  <f>  =  (v-b)  = 
VcaTji,  and  the  intrinsic  pressure  ir  by  the  equation  7r  =  4A/aFc  = 
4A'(27’C  -  T)jVc.  From  these,  the  temperature  variation  of  7 r  is  obtained 
in  the  form  dirjdT=  —4 R/Vc,  which  may  be  written  \j-K.d-njdT  =  -a. 
These  equations  afford  a  means  of  calculating  the  intrinsic) pressure 
and  its  temperature-coefficient  for  any  liquid  for  which  the  critical 
data  are  available.  The  values  thus  obtained,  as  well  as  those  for  the 
co-volume,  are  tabulated  for  some  twenty  non  associated  organic 
compounds.  H.  M.  D. 

The  Protoplasmic  Membrane  and  the  Significance  of  Surface 
Tension  in  the  Action  of  Water  Soluble  Substances  on  the 
Organism.  Jacob  Boeseken  and  K.  J.  Waterman  ( Zeitsch .  Chem. 
Ind .  Kolloide,  1912,  11,  58 — 61) — In  connexion  with  previous 
experiments  on  the  growth  of  Penicillium  glaucum  in  contact  with 
aqueous  solutions  of  various  organic  substances,  measurements  have 
been  made  of  the  influence  of  narcotieally  active  substances  on  the 
surface  tension  of  olive  oil.  This  influence  is  very  small,  and  the 
results  are,  therefore,  consistent  with  the  view  that  the  protoplasmic 
membrane  consists  of  fat-like  substances. 
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Other  measurements  show  that  the  narcotic  action  of  salicylic  acid 
and  the  inactivity  of  m-  and /)-hydroxybenzoic  acids  cannot  be  referred 
to  differences  in  the  surface  tension  of  their  aqueous  solutions.  The 
difference  in  the  action  of  the  three  isomerides  is  probably  connected 
with  the  value  of  the  ratio  of  distribution  (oil-water),  which  is  very 
much  greater  for  salicylic  than  for  the  other  two  acids.  H.  M.  D. 

Mechanism  of  the  Arrest  of  Diastases  by  Filtration. 
Maurice  Holderer  (Compt.  rend,.,  1912,  155,  318 — 319). — Diastase  is 
retained  on  a  porcelain  filter  when  filtered  in  acid  or  neutral  solution, 
but  notin  an  alkaline  solution  (compare  Abstr.,  1910,  i,  212,  345).  If 
to  the  solution,  before  filtering,  10%  of  white  of  egg  or  1%  of  peptone  is 
added,  practically  the  whole  of  the  diastase  passes  through,  even  in  an 
acid  solution.  The  same  effect  is  produced  by  filtering  the  albumin 
solution  prior  to  the  diastase  solution  instead  of  mixing  them.  The 
author  puts  forward  the  explanation  that  the  albumin  is  fixed  on  the 
porcelain,  saturating  its  affinity,  and  thus  preventing  the  diastase  from 
being  fixed  in  its  turn  by  the  same  mechanism.  W.  (4. 

Experimental  Determination  of  the  Surface  Tension  of 
Alcohol-Water  Mixtures  by  the  Method  of  Capillary  Waves. 
Leo  Grunmach  (Ann.  Physik,  1912,  [iv],  38,  1018 — 1026.  Compare 
Abstr.,  1909,  ii,  215). — Measurements  have  been  made  of  the  surface 
tension  of  a  complete  series  of  mixtures  of  water  and  ethyl  alcohol  by 
the  method  of  capillary  waves.  On  comparing  the  results  with  those 
furnished  by  the  method  of  capillary  rise,  it  is  found  that  the  surface 
tension  values  yielded  by  the  capillary  wave  method  are  smaller  for 
pure  alcohol  and  all  alcohol-water  mixtures,  whereas  a  higher  value  is 
obtained  in  the  case  of  pure  water. 

This  result  is  in  agreement  with  previous  observations  ( loc .  cit.),  and 
it  appears  that  the  capillary  wave  method  yields  higher  values  for  pure 
liquids  of  high  surface  tension  and  lower  values  for  liquids  of  small 
surface  tension  than  those  which  are  given  by  the  method  of  capillary 
rise.  Those  differences  may  be  explained  by  the  influence  of  traces 
of  impurities,  by  the  absorption  of  air,  and  the  adsorption  of  water 
vapour,  all  of  which  tend  to  introduce  errors  into  the  measurement  of 
the  surface  tension  by  the  method  of  capillary  rise,  whereas  the  effect 
is  very  much  smaller  in  the  case  of  the  wave  method,  in  which  the 
capillary  surfaces  are  regenerated  in  a  continuous  manner. 

H.  M.  D. 

Adsorption  of  Gases  by  Carbon  and  other  Porous  Sub 
stances.  Walther  Hempel  and  Georg  Vater  (Zeitsch.  Elektrochem., 
1912,  18,  724 — 727). — The  adsorptive  power  of  different  varieties  of 
charcoal  and  other  porous  materials  for  gases,  more  particularly 
hydrogen  and  nitrogen,  has  been  measured  at  20°,  —78°,  and  -  185°. 
The  results  show  that  the  adsorptive  power  of  animal  charcoal  for  all 
gases  is  considerably  greater  than  that  of  cocoa-nut  charcoal.  The 
best  results  were  obtained  with  charcoal  prepared  at  600°.  The 
diatomic  gases  cannot  be  satisfactorily  separated  for  analytical  purposes 
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by  means  of  charcoal.  The  volumes  of  a  number  of  gases  adsorbed 
by  1  gram  of  charcoal  at  20°  and  at  -  78°  are  given  in  tabular  form. 


G.  S. 


Dissociation  of  Certain  Oxides,  Carbonates,  and  Sulphides. 
Walther  Hempel  and  Carl  Schubert  ( Zeitsch .  Elektrochem .,  11)12,  18, 
229). — The  dissociation  of  a  number  of  natural  ores  and  chemical 
compounds,  such  as  pyrolusite,  lead  peroxide,  and  potassium  perman¬ 
ganate,  has  been  investigated  by  heating  the  substances  in  an  electric 
furnace  and  observing  the  temperatures  at  which  dissociation  com¬ 
mences  and  is  complete.  No  details  as  to  the  duration  of  heating  are 
given.  G.  S. 


Osmotic  Pressure  of  Concentrated  Solutions  of  Carbon 
Dioxide.  Otto  Sackur  [with  O.  Stern]  ( Zeitsch .  Elektrochem.,  1912, 
18,  641 — 644). — In  cases  where  Henry’s  law  does  not  hold,  the  osmotic 
pressure,  tt,  of  a  solution  of  a  gas  saturated  under  the  pressure,  P, 


can  be  calculated  by  means  of  the  expression 


7T  = 


when  k, 


the  absorption  coefficient,  or  solubility,  is  known  for  a  series  of  pres¬ 
sures  from  zero  upwards.  The  solubility  of  carbon  dioxide  in  methyl 
and  ethyl  alcohols  and  in  methyl  and  ethyl  acetate  has  been  deter¬ 
mined  at  -59°  and  -78°  and  at  pressures  from  50  to  700  mm. 
mercury,  and  the  results  are  expressed  in  terms  of  the  absorption 
coefficient  (Bunsen)  and  in  terms  of  “solubility”  (Ostwald).  It  is 
shown  that  Henry’s  law  is  the  more  nearly  obeyed  when  the  results 
are  expressed  in  the  latter  form. 

Above  a  certain  pressure,  P0,  the  solubility,  k,  can  be  represented 
satisfactorily  by  the  expression  k  =  k0  +  a(P  -  P0).  By  means  of  this 
expression  the  osmotic  pressures  are  calculated  according  to  equation 
(1)  and  the  results  are  tabulated.  It  is  shown  that  even  up  to  100 
atmospheres  the  osmotic  pressures  thus  obtained  are  in  very  close 
agreement  with  the  simple  van’t  Hoff  law,  although  carbon  dioxide  in 
the  gaseous  form  deviates  greatly  from  the  simple  gas  laws  under 
corresponding  conditions.  A  rather  complicated  expression  for  the 
osmotic  pressure  of  concentrated  solutions  is  quoted  (the  deduction  of 
this  expression  is  not  given),  and  it  is  shown  that  the  above  result  is 
in  accordance  with  the  kinetic  theory  of  the  osmotic  pressure  of 
concentrated  solutions.  G.  S. 


Calculation  of  Diffusion  Experiments.  Oscarre  arpa 
( Gazzetia ,  1912,  42,  ii,  172 — 183). — The  author  has  previously  ( 

1911,  ii,  472)  given  results  calculated  for  the  diffusion  pheno^. 
occurring  in  Buscaglioni  and  Purgotti’s  and  Vanzetti’s  apparatu  o 
the  assumption  that  precipitation  begins  when  the  concentration  ot  the 
product  of  the  reaction  (formed  in  the  colloidal  state)  reaches  the 
stability  limit  of  the  suspensoid. 

As  it  might  be  thought  that  the  concordance  between  the  values 
thus  obtained  and  Vanzetti’s  experimental  numbers  is  due  to  the 
particular  values  of  the  diffusion  coefficients  employed  in  the  calcula¬ 
tions,  the  author  examines  this  and  other  factors  influencing  the 
results,  such  as  the  imperfect  applicability  of  the  theoretical  laws  of 
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diffusion  to  the  concentrated  solutions  employed  by  Vanzetti.  Allow¬ 
ance  for  all  sources  of  error,  however,  in  no  way  impairs  the  agreement 
between  theory  and  experiment.  T.  H.  P. 

New  Method  for  Determining  the  Diffusion  of  Dissolved 
Substances.  L.  William  Oholm  (Medd.  K.  Vetensk.  Nobelinst .,  1912, 
2,  No.  22,  1 — 23). — The  apparatus  consists  of  four  round  brass  slabs  each 
having  in  the  middle  a  hole  of  about  2  cm.  diameter,  of  a  plain  bottom 
slab,  and  a  lid,  all  of  brass.  In  an  experiment  the  slabs  are  placed  one 
above  the  other,  so  that  the  central  openings  exactly  coincide,  and  then  the 
central  cylinder  so  formed  is  filled  with  the  solvent,  for  example,  water, 
up  to  the  top  of  the  third  slab.  The  solution  containing  the  diffusing 
substance  is  then  put  in  from  below  by  means  of  a  pipette  connected  to 
a  small  tube  which  passes  through  the  centre  of  the  bottom  slab, 
sufficient  of  the  liquid  being  drawn  in  to  fill  the  hole  in  the  second 
slab  ;  the  brass  cover  is  then  put  on,  and  the  arrangement  allowed  to 
remain.  The  three  lower  slabs  are  provided  with  grooves,  into  which 
the  liquid  from  the  slab  above  it  runs  when  the  latter  is  pushed  to  the 
side.  It  is  shown  by  experiments  with  potassium  chloride  that  the 
arrangement  gives  good  results.  It  is  particularly  useful  for  viscous 
solutions. 

With  this  apparatus  it  is  shown  that  the  diffusion  resistance  to 
potassium  chloride  is  greatly  increased  by  the  addition  of  sucrose  or 
glycerol  to  the  solution.  The  diffusion-coefficient  of  the  salt  in  water 
is  about  1  *326  at  18°,  in  1  ffiiV-sucrose  solution  it  falls  to  0-42,  in  a 
2A-solution  to  0'220,  and  in  a  7'48iVr-glycerol  solution  to  0T75. 

G.  S. 

Solubility  and  Electro-affinity.  Filippo  Calzolari  (Gazzetla,  1912, 
42,  ii,  85 — 92). — At  20°,  caesium  chlorate  and  perchlorate  are  somewhat 
less  soluble  than  the  corresponding  potassium  salts,  but  are  more 
soluble  than  those  of  rubidium.  These  results  are  not  in  accord  with 
the  predictions  of  the  theory  of  electro-affinity.  Further,  the  order  of 
these  salts  as  regards  their  solubilities  varies  with  the  temperature. 

T.  H.  P. 

Solubility  of  Certain  Salts.  Hermann  Ehlert  and  Walther 
Hempel  ( Zeitsch ,  Elektrochem .,  1912,  18,  727 — 729). — The  influence  of 
a  number  of  salts  on  the  solubility  at  room  temperature  of  calcium, 
ferroujs  and  zinc  carbonates,  and  calcium  phosphate  in  aqueous 
.  ’  a  has  been  determined  in  the  absence  of  carbon  dioxide  and 
'2  atmospheres  pressure  of  the  gas.  The  effect  on  the  solubility 

,|?r  most  cases  considerable,  but  no  general  conclusions  are  drawn 
iS-ofy  the  results.  The  effects  of  certain  salts  on  the  solubility  of 
barium  sulphate  have  also  been  determined,  and  it  is  shown  that  when 
the  latter  salt  is  prepared  by  mixing  solutions  of  barium  chloride  and 
sulphuric  acid,  the  solution  remains  supersaturated  for  some  time. 

G.  S. 

Spontaneous  Alterations  of  Concentration  in  Solutions  and 
Gases.  I.  The  Svedberg  {Arkiv.  Kem.  Min.  Geol.t  1912,  4,  No.  22, 
1 — 28). — In  a  previous  paper  the  author  has  shown  that  in  a  solution 
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of  polonium  chloride  the  momentary  differences  of  concentration  in  a 
limited  volume  of  the  solution  correspond  with  the  requirements  of  the 
molecular -kinetic  theory  (Abstr.,  1910,  ii,.  1047).  The  experiments 
have  now  been  repeated,  with  refined  methods  of  measurement,  partly 
owing  to  the  fact  that  in  previous  work  the  mean  deviation  (8)  from 
the  number  of  molecules  which  should  be  present  in  a  limited  volume 
of  solution  according  to  theory  has  been  taken  as  2/ii^.e~ni  jk  !  (for 
meaning  of  symbols,  see  Abstr.,  1910,  ii,  772),  whereas  it  is  now 
shown  to  have  the  theoretical  value  j\jnv 

The  results  show  that  the  experimental  curve  connecting  8  and  ni 
lies,  on  an  average,  about  9%  lower  than  the  theoretical  curve  for  the 
radioactive  solutions,  and  about  30%  higher  than  the  theoretical  curve 
for  the  solid  radioactive  substance.  In  two  cases  the  experimental  and 
theoretical  curves  for  the  solution  were  in  good  agreement,  and  the 
tests  carried  out  by  the  author  indicate  that  the  want  of  agreement  in 
the  other  cases  is  due  to  the  superposition  of  the  action  of  some  solid 
active  particles  present  in  the  solution  on  the  action  of  the  solution 
itself. 

The  results  of  the  experiments  are  taken  as  affording  further  support 
for  the  correctness  of  the  molecular-kinetic  theory.  T.  S.  P. 

Spontaneous  Alterations  of  Concentration  in  Solutions  and 
Gases.  II.  The  Svedberg  (Arkiv.  Kern.  Min.  Geol.,  1912,  4,  No.  25, 
1 — 15). — The  author  has  extended  his  experiments  (see  preceding 
abstract)  to  the  case  of  a  radioactive  gas,  namely,  radium  emanation. 
The  number  of  a-particles  produced  in  a  given  time  in  a  limited 
volume  of  the  dust-free  gas  was  determined  by  observing  the  impacts 
on  a  zinc  sulphide  screen  j  the  disturbing  effects  of  the  active  deposit 
formed  from  the  emanation  were  prevented,  or  at  all  events  con¬ 
siderably  diminished  by  exposing  the  emanation  to  the  action  of  an 
electric  field  so  arranged  that  the  active  deposit  was  collected  on  the 
cathode  and  hindered  from  forming  on  the  zinc  sulphide  screen. 

The  results  obtained  are  in  approximate  agreement  with  the  theory, 
complete  agreement  being  prevented  by  the  formation  of  some  active 
deposit  on  the  screen,  the  amount  of  which  could  not  be  accurately 
determined.  T.  S.  P. 

Phosphoryl  Chloride  as  a  Cryoscopic  Solvent  and  its 
Applications.  VIII.  Giuseppe  Oddo  and  Anna  Mannessier 
( Gazzetta ,  1912,  42,  ii,  194 — 204.  Compare  Abstr.,  1911,  ii,  1060). — 
The  authors  controvert  Walden’s  statements  (Abstr.,  1910,  ii,  1036  ; 
this  vol.,  ii,  429)  concerning  the  freezing  point  and  the  cryoscopic 
constant  of  phosphoryl  chloride. 

The  cryoscopic  behaviour  of  a  number  of  acids  in  phosphoryl  chloride 
has  been  investigated,  the  results  being  briefly  as  follows  :  All  the 
acids  examined  were  found  to  be  soluble  in  the  chloride,  and,  provided 
the  acids  were  anhydrous,  the  solutions  remain  unchanged  at  the 
experimental  temperatures.  Acids  behave  differently  towards  the 
solvent  according  to  their  degree  of  dissociation  in  water.  Those 
which  are  feebly  ionised  by  water,  such  as  acetic,  etc.,  are  not  only 
non-ionised  in  phosphoryl  chloride,  but,  even  in  dilute  solutions,  exhibit 
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molecular  weights  higher  than  the  normal  ones.  With  monochloro- 
acetic  acid,  the  values  obtained  are  normal  at  low  concentrations  and 
increase  slowly  with  the  concentration.  Dichloroacetic  acid  shows  an 
approximately  constant  ionisation  of  about  10%  for  concentrations 
varying  from  0'7%  to  8%,  and  with  trichloroacetic  acid  the  ionisation 
amounts  to  about  12%  with  a  concentration  of  3%  and  increases  with 
the  concentration. 

Sulphuric  acid  shows  a  degree  of  ionisation  of  rather  more  than  50%, 
confirmation  thus  being  obtained  of  the  conclusion  that  this  acid  has 
the  double  formula  (H2S04)2  (compare  Oddo  and  Anelli,  Abstr.,  1911, 
ii,  717).  With  nitric  acid  the  ionisation  increases  slightly  with  the 
concentration,  and  phosphorous  acid  is  considerably  ionised. 

This  behaviour  of  phosphoryl  chloride  is  interpreted  as  due  to  its 
tendency  to  form  oxonium  salts,  RH!01PCi3  (R  representing  an  acid 
radicle),  which  undergo  partial  ionisation  in  the  solvent.  The  ability 
to  form  salts  is  first  shown  by  acids,  the  dissociation  constants  of 
which  are  a  little  higher  than  that  of  monochloroacetic  acid.  Acids 
with  a  lower  dissociation  constant  are  condensed  into  more  complex 
molecules  by  the  phosphoryl  chloride.  With  dichloroacetic  acid,  which 
shows  an  almost  constant  degree  of  ionisation  at  different  concentra¬ 
tions,  the  resultant  of  these  two  opposed  processes  does  not  change. 

T.  H.  P. 

State  of  Substances  Dissolved  in  Absolute  Sulphuric  Acid. 
G.  Poma  ( J. .  Chim.  phys.,  1912,  10,  177 — 192.  Compare  Abstr.,  1910, 
ii,  487). — Cryoscopic  and  conductivity  measurements  were  made  simul¬ 
taneously  in  a  special  glass  cell,  the  contents  of  which  could  be  stirred 
without  exposure  to  atmospheric  moisture.  The  solutes  examined  were 
the  hydrogen  sulphates  of  sodium,  potassium,  nickel,  and  cobalt.  The 
solutions  were  prepared  by  placing  25  c.c.  of  fuming  sulphuric  acid  in 
the  cell  and  adding  from  a  burette  a  certain  volume  of  an  aqueous 
solution  of  the  sulphate.  The  slight  excess  of  sulphur  trioxide  remain¬ 
ing  was  hydrated  by  the  careful  addition  of  a  5%  solution  of  water  in 
sulphuric  acid  from  another  burette,  using  the  freezing  point  and  con¬ 
ductivity  as  indicators.  It  was  assumed  that  when  a  solution  attained 
its  minimum  conductivity  or  maximumfreezing  point  the  only  substances 
present  were  the  hydrogen  sulphate  of  the  metal  and  absolute  sulphuric 
acid.  The  solutions  were  not  analysed. 

Taking  the  cryoscopic  constant  of  sulphuric  acid  as  70°  (Hantzsch), 
the  values  of  the  molecular  weights  obtained  with  nickel  and  cobalt 
hydrogen  sulphates  agreed  with  those  given  by  Hantzsch,  but  the 
results  with  sodium  and  potassium  hydrogen  sulphates  were  consider¬ 
ably  lower.  On  dissolving  sodium  and  potassium  hydrogen  sulphates 
in  absolute  sulphuric  acid  according  to  Hantzsch’s  method,  the  cryo¬ 
scopic  values  were  in  agreement  with  his,  and  the  solutions  were  able 
to  take  up  sulphur  trioxide,  giving  a  diminished  freezing-poiut 
depression  and  conductivity. 

Solutions  prepared  by  the  author’s  method  evidently  contain 
excess  of  sulphur  trioxide.  The  excess  may  be  in  the  form  of  a  pyro- 
sulphate  or  in  loose  combination  with  one  of  the  ions  as  (K,«S03)+  or 
(HS04,nS03)~.  The  former  explanation  is  held  to  be  improbable,  since 
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the  pyrosulphate  would  be  in  equilibrium  with  a  large  excess  of 
sulphuric  acid,  and  would  necessarily  be  in  very  small  concentration 
according  to  the  equilibrium  equation  :  KHS207  +  H2S04  =  KHS04  + 
H2S207.  The  same  argument  holds  a3  regards  the  complex  ion 
(HS04,nS03)'.  The  explanation  adopted  is  that  complex  cations  are 
produced  of  formula  (M,nS03)*,  and  the  salts,  (M,raS03)HS04,  are  less 
dissociated  than  the  corresponding  hydrogen  sulphates.  If  such 
cations  are  formed  from  nickel  and  cobalt  bisulphates  they  must  be 
stable  in  presence  of  small  quantities  of  water,  since  the  colour  of  the 
solutions  in  sulphuric  and  pyrosulphuric  acids  is  the  same.  The 
minimum  values  of  the  equivalent  conductivity  of  sodium,  potassium, 
nickel,  cobalt,  and  copper  hydrogen  sulphates  are  about  14  to  16, 
whereas  the  values  obtained  by  Bergius  with  no  excess  of  sulphur 
trioxide  present  were  between  75  and  100. 

Picric  acid  dissolved  in  sulphuric  acid  behaves  in  a  similar  way  to 
the  alkali  hydrogen  sulphates,  taking  up  excess  of  sulphur  trioxide, 
but  in  this  case  trinitrophenolsulphonic  acid  may  be  formed. 

R.  J.  0. 

Reactions  in  Heterogeneous  Systems.  I.  The  Rate  of  Evapor¬ 
ation  of  Water  and  Aqueous  Solutions.  Kasimir  Jablczynski 
and  S.  Przemyski  (J.  Chim.  pJiys.,  1912,  10,  241 — 270). — According 
to  the  theory  suggested  by  Noyes  and  Whitney  and  afterwards 
elaborated  by  Nernst,  when  a  solid  dissolves  in  a  liquid  there  is 
always  a  stationary  saturated  layer  in  contact  with  the  solid.  The 
authors  consider  that  the  mechanism  of  the  evaporation  of  liquids  is 
essentially  similar,  and  the  rate  of  evaporation  in  a  current  of  gas  is 
governed  by  the  rate  at  which  the  vapour  diffuses  across  the  stationary 
layer  and  the  rate  at  which  the  vapour  is  carried  away  by  the 
current. 

The  thickness  5  of  the  stationary  layer  adjusts  itself  so  that  at 
every  point  over  the  surface  a  condition  of  equilibrium  is  established 
between  the  amount  of  vapour  arriving  through  the  stationary  layer 
and  the  amount  carried  forward  by  the  gas  stream.  Using  the 
diffusion  equation  put  forward  by  Stefan  (Abstr.,  1891,  384),  the 
authors  are  able  to  formulate  the  equilibrium  thus  :  log  •  Po/{po  ~  p)  — 
CmzxlV8,  where  p0  is  the  vapour  pressure,/?  the  partial  pressure  of  the 
vapour  in  the  gas  stream  over  the  section  of  surface  area  z  wide  and 
x  long,  C  is  the  diffusion-coefficient  of  the  vapour  in  air,  and  V  the 
velocity  of  the  air  current.  The  exponent  m  is  a  correction  for 
diffusion  of  vapour  retrograde  to  the  gas  stream.  The  equilibrium 
equation  contains  two  unknowns,  namely,  m  and  8. 

In  order  to  obtain  evidence  for  the  theory  of  evaporation  outlined 
above,  which  is  incompatible  with  the  results  obtained  by  Heen 
(1891),  water  was  evaporated  in  currents  of  dry  air  and  hydrogen. 
The  water  was  contained  in  a  glass  bottle  filled  to  within  14  mm.  of 
the  rubber  stopper,  and  maintained  at  25°  in  a  thermostat.  A 
measured  quantity  of  gas  was  led  in  and  out  of  the  bottle  by  two 
quill  tubes  46  mm.  apart,  and  was  then  passed  through  five  separately 
weighed  drying  tubes  packed  with  calcium  chloride. 

The  rate  of  evaporation  increased  when  the  level  of  the  liquid  was 
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raised,  but  with  a  constant  level,  14  mm.  below  the  stopper,  the  rate  of 
evaporation  K  was  related  to  the  velocity  of  flow  V  by  the  equation 
jVlog  .  Polipo  —p)  =  K.  It  follows  that  the  thickness  of  the  stationary 
film  is  inversely  proportional  to  the  square-root  of  the  velocity  of  the 
gas  stream  (8  =  k/  JV). 

According  to  Stefan  and  Winkelmann  (1889),  the  diffusion- 
coefficient  of  water  vapour  in  air,  C,  is  related  to  the  absolute  tempera¬ 
ture  and  pressure  by  the  equation  C  =  lc1(T)vm/P.  The  rate  of 
evaporation  of  water  at  various  temperatures  and  pressures  appears 
to  indicate  that  G  is  much  less  dependent  on  T  and  P  than  this 
equation  demands,  the  reason  being  that  retrograde  diffusion  also 
varies  with  temperature  and  pressure,  and  in  evaporation  calculations 
Cm  must  be  considered.  On  the  basis  of  evaporation  experiments  at 
various  pressures,  the  value  of  m  was  calculated  to  be  0-488,  whilst 
experiments  at  various  temperatures  gave  the  value  0-49  (mean  of 
four  values  ranging  from  0‘22  to  0'80). 

Agitation  of  the  evaporating  liquid  by  means  of  a  stirrer 
arranged  near  the  surface  increases  the  rate  of  evaporation  by 
diminishing  the  thickness  of  the  stationary  film  8. 

The  rate  of  evaporation  in  a  current  of  hydrogen  is  about  10% 
higher  than  in  a  current  of  air,  but  insufficient  measurements  were 
made  to  enable  the  value  of  m  to  be  calculated  in  this  case. 

The  evaporation  of  aqueous  solutions  is  subject  to  the  same  laws  as 
the  evaporation  of  pure  water.  The  value  of  8  in  the  equilibrium 
equation  is  less  for  a  solution  than  for  water,  because  the  vapour 
pressure  p0  is  less.  It  is  deduced  that  water  and  aqueous  solutions 
must  evaporate  at  rates  proportional  to  their  vapour  pressures. 
Results  obtained  with  solutions  of  sodium  chloride,  calcium  chloride, 
glycerol,  and  albumin  of  various  strengths  showed  a  very  satisfactory 
agreement  with  this  hypothesis. 

When  the  stream  of  gas  passing  over  the  liquid  is  efficiently 
agitated  there  is  no  longer  any  partial  pressure  gradient  in  the 
direction  of  flow,  and  retrograde  diffusion  cannot  occur.  The 
equilibrium  equation  becomes:  p/(p0  - p)  =  Czx/V8,  but  8  still 
varies  inversely  as  1/  JV.  The  evaporation  constant  K'  equals 
JVpl(po-p).  The  value  of  K'  decreases  slightly  as  the  speed  of  the 
stirrer  is  increased,  and  increases  more  rapidly  than  p0  when  the 
temperature  is  increased.  R.  J.  C. 

Reactions  in  Heterogeneous  Systems.  II.  Rate  of  Absorp¬ 
tion  by  Potassium  Hydroxide  of  Carbon  Dioxide  Mixed 
with  a  Current  of  Air.  Kasimir  Jabt,czynski  and  S.  Przemyski 
{J.  Chim.  phys.,  1912,  10,  271 — 288). — The  action  is  theoretically 
the  converse  of  the  evaporation  of  a  liquid,  aud  was  investigated  in  the 
same  apparatus  (compare  preceding  abstract).  The  partial  pressure  of 
the  carbon  dioxide  in  the  gaseous  mixture  was  measured  before  and 
after  its  passage  over  the  surface  of  a  well  stirred  potassium  hydroxide 
solution. 

The  equilibrium  between  the  gaseous  stream  and  the  liquid  is  not 
expressible  as  a  simple  equation,  because  the  distribution  of  carbon 
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dioxide  between  the  vapour  and  liquid  phases  is  an  unknown  function 
of  the  concentration  of  the  potassium  hydroxide.  It  is  necessary  to 
assume  that  in  addition  to  the  stationary  gaseous  layer  thick,  there 
is  a  saturated  liquid  layer  S2  thick  at  the  dividing  surface.  If  the 
concentration  of  the  potassium  hydroxide  is  infinitely  great,  these 
complications  disappear  and  the  equilibrium  equation  becomes 
log  .  pjptl  =  Gnzxj FSj,  where  pt  and  pn  are  the  partial  pressures  of 
carbon  dioxide  in  the  air  stream  entering  and  leaving  the  absorption 
chamber  respectively,  and  n  is  the  retrograde  diffusion  exponent 
which  has  a  value  greater  than  1,  since  retrograde  diffusion  keeps  the 
carbon  dioxide  for  a  longer  time  in  contact  with  the  absorbing 
solution. 

The  ratio  pjpu  cannot  be  determined  directly  with  potassium 
hydroxide  of  infinite  concentration,  but  is  obtained  by  exterpolation 
from  a  series  of  measurements  with  different  concentrations  of 
potassium  hydroxide.  Assuming  that  the  thickness  8j  of  the 
stationary  gas  film  in  the  absorption  of  carbon  dioxide  is  the  same 
as  the  thickness  S  of  the  film  in  the  evaporation  of  water  under  like 
conditions,  the  value  of  the  exponent  n  is  calculated  to  be  l-30. 

The  ratio  pjp n  in  the  above  equation  is  independent  of  the  con¬ 
centration  of  the  carbon  dioxide  in  the  gaseous  phase,  that  is  to  say, 
the  percentage  of  the  total  carbon  dioxide  absorbed  is  not  affected  by 
alterations  in  the  proportion  of  diluting  air.  This  deduction,  which  is 
of  some  importance  from  the  industrial  point  of  view,  was  verified 
experimentally.  Increased  agitation  of  the  potassium  hydroxide 
solution  increases  the  percentage  of  gas  absorbed  by  diminishing  the 
thickness  of  the  stationary  films  and  S2.  The  proportion  of  gas 
absorbed  appears  to  be  related  to  the  velocity  of  the  air  stream  by  an 
equation  of  the  form  log.  pj(pi  - p„)  —  K  JV.  JR.  J.  C. 

Hydrolysis  in  Absolute  and  Aqueous-Alcoholic  Solutions. 
Ekik  Hagglund  (J.  Chim.  phys .,  1912,  10,  207 — 240). — Conductivity 
measurements  were  made  at  18°  on  sodium,  potassium,  and  ammonium 
hydroxides  and  a  number  of  organic  acids,  bases,  salts,  ketones,  and 
pseudo-acids  dissolved  in  99-8%  and  80%  ethyl  alcohol.  The  con¬ 
ductivities  at  infinite  dilution,  ionic  mobilities,  affinity-coefficients, 
degrees  of  ionisation  and  hydrolysis,  percentage  enolisation  of  ketones, 
etc.,  were  computed  in  the  conventional  manner,  partly  from  the 
author’s  data  and  partly  from  Godlewski’s  results  (Abstr.,  1904,  ii, 
7°].). 

With  all  the  ions  studied,  the  mobility  is  less  in  alcoholic  solution 
than  in  pure  water,  but,  except  in  the  cases  of  the  ions  H‘  and  OH', 
the  mobility  is  higher  in  99  8%  alcohol  than  in  80%.  Ostwald’s 
dilution  law  holds  for  salicylic  acid,  cinnamic  acid,  acetic  acid, 
/)-nitrophenol,  piperidine,  ammonia,  piperazine,  and  diethylamine  in 
alcoholic  solutions,  and  therefore,  contrary  to  the  conclusion  arrived 
at  by  Wakeman  (1893)  and  Lincoln  (1899),  the  dissociation  takes 
place  in  accordance  with  the  law  of  mass  action.  The  dissociation 
constants  of  the  above  substances  decrease  as  the  percentage  of 
alcohol  increases. 

The  conductivities  of  aniline  salicylate,  a-picoline  salicylate, 
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piperidine  salicylate,  a-picoline  acetate,  ammonium  acetate,  and 
ammonium  jo-nitrophenoxide  in  80%  alcohol,  and  of  aniline  salicylate, 
piperidine  salicylate,  morphine  salicylate,  ammonium  salicylate, 
morphine  cinnamate,  ammonium  cinnamate,  piperidine  acetate, 
aniline  acetate,  diethylanmonium  cinnamate  in  99 ‘8%  alcohol  were 
used  to  calculate  the  degree  of  hydrolysis  of  these  salts,  making  an 
approximate  allowance  for  the  ionisation  of  the  non-hydrolysed  part. 
The  hydrolytic  dissociation  of  the  above  salts  increases  as  the 
concentration  of  the  alcohol  increases.  The  ionic  product  of  80% 
alcohol  is  calculated  to  be  1*27  x  10-15,  and  of  99*8%  alcohol, 
0*5  x  10~15. 

The  percentage  enolisation  of  aeetylacetone,  styryl  methyl  ketone, 
benzophenone,  and  benzoin  by  sodium  hydroxide  in  99*8%  alcohol  can 
be  calculated  from  conductivity  measurements.  Benzoin  is  slowly 
enolised  in  80%  alcohol  also.  The  neutralisation  of  the  pseudo-acid 
oo-nitrostyrene  by  sodium  hydroxide  is  a  bimolecular  reaction,  which 
proceeds  more  rapidly  in  80%  than  in  99*8%  alcohol  (compare 
Aleisenheimer  and  Heim,  Abstr.,  1905,  i,  269).  The  same  is  true  of 
the  reaction  between  trinitrotoluene  and  sodium  hydroxide.  The 
neutralisation  of  trinitrobenzene,  dinitroaniline,  dinitrotoluene,  and 
nitrophenylhydrazine  in  alcoholic  solution  was  also  examined  by  the 
conductivity  method.  R.  J.  C. 

Influence  of  Salts  on  the  Solubility  of  Ethyl  Acetate  in 
Water,  Considered  as  a  Neutral  Salt  Action.  Harald  Lunden 
( Medd .  K.  Vetensk.  Nobelinst.,  1912,  2,  No.  15,  1 — 10). — The  influence 
of  sodium  and  potassium  chlorides,  and  of  the  corresponding  nitrates 
in  different  concentrations  on  the  solubility  of  ethyl  acetate  has  been 
measured  at  25°.  The  results  are  compared  with  the  influence  of  the 
same  salts  on  the  catalysis  of  ethyl  acetate  by  hydrochloric  acid,  on 
the  solubility  of  benzoic  acid  (Hoffmann  and  Langbeck,  Abstr.,  1905, 
ii,  374),  and  on  the  freezing  point  of  solutions  of  ethyl  acetate  (Rivett, 
this  vol,  ii,  130).  The  magnitude  of  the  effect  of  the  chlorides  is  very 
similar  and  greater  than  that  of  the  nitrates,  which  have  an  almost 
identical  effect.  The  results  appear  to  indicate  a  specific  influence 
which  is  different  for  different  kinds  of  neutral  salt  effect. 

G.  S. 

Linear  Velocity  of  Crystallisation  in  Capillary  Tubes. 
K.  Grinakovsky  (/.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  788 — 801). — 
The  author  has  investigated  the  influence  of  the  diameter  of  a  capillary 
tube  on  the  velocity  of  crystallisation  in  the  tube  of  the  following 
compounds  :  formanilide,  diphenylamine,  Mn(N03)2,4H90, 

Ca(N08)2,4H20, 

benzophenone,  and  mixtures  of  100  mols.  of  benzophenone  with  1*7,  4, 
and  8  mols.  of  salicylic  acid.  The  diameters  of  the  tubes  used  ranged 
from  0*06  mm.  to  4  mm. 

The  results  show  that  for  substances  which  crystallise  rapidly,  the 
diameter  of  the  capillary  has  a  positive  effect  on  the  velocity  of 
crystallisation  in  the  region  where  the  velocity-temperature  curve  is 
rising,  that  is,  the  velocity  is  increased  by  diminution  of  the  diameter  ; 
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for  the  falling  part  of  the  curve  the  effect  is  a  negative  one.  For  pure 
substances  diminution  of  the  diameter  of  the  capillary  displaces  the 
maximum  velocity  of  crystallisation  in  the  direction  of  the  melting 
point,  the  region  of  constant  velocity  decreasing  so  that  the  flat 
maximum  is  transformed  into  a  pointed  one.  In  the  case  of  benzo- 
phenone,  increase  in  the  proportion  of  admixed  substance  exercises  a 
marked  influence  in  the  falling  portion  of  the  velocity-temperature 
curve,  where  the  effect  of  the  diameter  of  the  tube  is  negative ;  the 
extent  of  this  influence  increases  as  the  radius  of  the  tube  decreases. 

T.  H.  P. 

History  of  Colloid  Chemistry.  P.  P.  von  Weimarn  {Zeilsch. 
Chem.  Ind.  Kolloide,  1912,  11,  65 — 74). — A.  claim  by  the  author  to 
have  been  the  first  to  give  definite  expression  to  the  theory  of  the 
crystalline  nature  of  colloids.  As  a  supplement  to  the  paper  numerous 
extracts  are  given  from  Frankenheim’s  work,  The  Doctrine  of 
Cohesion  (Breslau,  1835).  H.  M.  D. 

Negative  Adsorption  Isotherms.  Knud  Estrup  {Zeilsch. 
Chem.  Ind.  Kolloide ,  1912,  11,  8 — 12). — Previous  experiments  have 
shown  the  occurrence  of  cases  of  negative  adsorption,  and,  as  examples 
of  this  phenomenon,  the  adsorption  of  ammonium  iodate  and  potassium 
iodate  from  alkaline  solution  and  of  ammonium  chromate  from  acid 
and  alkaline  solutions  has  been  examined  in  detail.  H.  M.  D. 

The  Swelling  Pressure.  E.  Posnjak  {Koll.  Chem.  Beihefte ,  1912, 
3,  417 — 456). — The  nature  of  the  reversible  swelling  change  which 
occurs  when  certain  colloidal  substances,  such  as  caoutchouc  and 
gelatin,  are  brought  into  contact  with  appropriate  liquids  has  been 
examined  by  a  series  of  measurements  of  the  influence  of  pressure  on 
the  process.  In  the  apparatus  employed  for  these  determinations,  a 
weighed  quantity  of  the  swelling  substance,  in  the  form  of  a  solid 
cake,  is  placed  at  the  bottom  of  a  cylindrical  glass  tube,  provided  at 
the  base  with  a  porous  earthenware  diaphragm,  through  which 
communication  is  established  with  the  swelling  liquid  contained  in  an 
outer  vessel.  The  disk  of  caoutchouc  (or  gelatin)  is  in  contact  with 
mercury,  which  completely  fills  the  glass  cylindrical  tube,  and  partly  a 
calibrated  side-tube  of  small  diameter,  which  is  sealed  on  at  right 
angles  to  the  vertical  wider  tube.  The  position  of  the  end  of  the 
mercury  column  in  the  side-tube  enables  the  volume  of  the  swollen 
substance  to  be  determined  at  any  time,  and  by  means  of  a  gas 
pressure  cylinder  and  a  manometer,  the  pressure  inside  the  apparatus 
can  be  adjusted  and  measured.  With  this  apparatus,  the  swelling  of 
caoutchouc  in  a  number  of  organic  liquids  and  of  gelatin  in  water 
has  been  examined  up  to  pressures  of  about  six  atmospheres. 

In  all  cases  it  is  found  that  a  definite  condition  of  equilibrium 
between  the  swollen  substance  and  the  external  swelling  liquid  is 
attained  at  a  given  pressure. 

The  connexion  between  the  equilibrium  pressure,  p,  and  the  concen¬ 
tration,  c,  of  the  swelling  substance,  expressed  in  grams  per  1000  c.c. 
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of  caoutchouc  (or  gelatin)  +  swelling  liquid,  is  given  by  p=p1ck, 
where  p ,  and  k  are  constants.  The  value  of  k  is  approximately  3,  varying 
from  2 ’48  in  the  case  of  cymene  to  3*33  for  ethylene  chloride.  On 
the  other  hand,  px  varies  very  considerably,  according  to  the  nature 
of  the  colloid  and  of  the  swelling  liquid. 

For  a  given  pressure,  the  swelling  capacity  of  different  liquids 
towards  caoutchouc,  as  measured  by  the  percentage  amount  of  liquid 
which  is  taken  up  by  the  caoutchouc  at  this  pressure,  diminishes  in 
the  following  order :  carbon  tetrachloride,  chloroform,  tetrachloro- 
ethane,  acetylene  dichloride,  thiophen,  toluene,  benzene,  cymene, 
cumene,  ethylene  chloride,  ethyl  ether. 

The  method  of  investigation  described  has  also  permitted  of  approxi¬ 
mate  measurements  of  the  velocity  of  the  swelling  process.  The  data 
agree  with  the  equation  for  a  unimolecular  change,  a  result  which 
accords  with  previous  observations. 

The  general  character  of  the  results  obtained  seems  to  show  that  the 
swelling  of  colloids  is  in  the  nature  of  a  capillary  process  rather  than 
of  a  simple  phenomenon  of  solution.  H.  M.  D. 

Adsorption.  VI.  Kinetics  of  the  Hydration  and  Dehydra¬ 
tion  of  Colloids.  Adam  W.  Kakowski  {J.  Russ.  Phys.  Chem.  Soc., 
1912,  44,  836 — 849.  Compare  this  vol.,  ii,  743). — The  velocity  of 
adsorption,  not  only  of  water,  but  also  of  substances  dissolved  in 
water,  exhibits  peculiar  relations.  Adsorption  is  very  rapid  at  first, 
but  it  soon  diminishes  very  considerably,  and  sometimes  continues  to 
proceed  slowly  for  a  very  long  period  ;  thus,  with  starch,  two-thirds 
of  its  water  is  taken  up  (or  lost)  during  the  first  twenty-four  hours, 
the  remaining  one-third  requiring  two  months,  the  second  half  of  which 
corresponds  with  only  one-fiftieth  of  the  total  amount  of  water.  It  is 
hence  evident  that  adsorption  is  a  complex  reaction,  and  cannot  be 
represented  by  any  simple  equation  •  the  equation  for  unimolecular 
reactions  gives  values  diminishing  as  the  time  increases. 

The  author  supposes  that  the  adsorbing  gel  consists  of  two  solutions, 
which  are  probably  not  independent,  but  one  of  which  increases 
at  the  expense  of  the  other.  For  the  sake  of  simplicity  it  is,  however, 
assumed  that  the  two  solutions  take  up  or  lose  water  independently  of 
one  another.  At  time  t  =  0,  the  amount  of  water  in  the  gel  is  taken 
as  a,  this  being  the  sum  of  the  amounts  oq  and  a2  in  the  two  solutions. 
At  any  other  time,  the  content  of  water  will  be  given  by  x  =  x1+x2. 
If  Aq  and  k2  represent  the  coefficients  of  dehydration  (or  hydration)  of 
the  two  solutions  :  -  dxjdt^  Aqaq  and  -  dxjdt  =  k2xv  so  that 
x  —  axe~klt  +  a2 . 

Similarly,  for  hydration,  x  =  ci  —  al9~klt  —  . 

These  two  approximate  formula  give  numbers  agreeing  satisfactorily 
with  the  results  of  experiments  on  the  hydration  and  dehydration  of 
potato  starch,  rice  starch,  blood  charcoal,  cotton  wool,  and  gelatin. 

The  author  is  not  of  opinion  that  the  cusp  exhibited  by  the  hydra¬ 
tion  and  dehydration  curves  of  silicic  acid  gels  can  be  regarded  as 
sufficient  proof  that  these  curves  are  each  composed  of  two  inter¬ 
secting  branches  (compare  Tschermak,  Abstr.,  1905,  ii,  816). 

T.  H.  P. 
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Precipitation  of  Colloidal  Silver  by  Metal  Plates.  Maurice 
Philippson  ( Zeitsch .  Chem.  Ind.  Kolloide ,  1912,11,49 — 51). — Colloidal 
silver,  prepared  by  cathodic  disintegration,  is  gradually  precipitated 
when  carefully  cleaned  plates  of  copper  and  zinc  are  inti  oduced  into  the 
solution  of  the  hydrosol.  Sheets  of  gold  and  platinum  are  without 
action.  It  is  shown  that  the  precipitation  occurs  at  the  surface  of  the 
metal,  and  is  not  due  to  traces  of  dissolved  substances.  The  precipita¬ 
tion  is  probably  due  to  the  discharge  of  the  colloidal  particles,  and  the 
difference  in  the  behaviour  of  the  metals  to  the  difference  in  the  values 
of  the  electrolytic  solution  pressure.  H.  M.  D. 

Influence  of  Colloids  on  the  Transport  Numbers  and 
Conductivity  of  Certain  Electrolytes.  Paul  Richter  ( Zeitsch . 
physical.  Chem .,  1912,  80,  449 — 477). — Peptone,  gum  arabic,  gelatin, 
and  agar-agar  diminish  the  transport  number  of  the  anion  in  solutions 
of  lithium  chloride,  potassium  chloride,  and  hydrochloric  acid,  and  also 
diminish  to  some  extent  the  electrical  conductivity  of  the  same  electro¬ 
lytes.  The  magnitude  of  the  effects  in  question  increases  with  the 
concentration  of  the  colloid,  and  depends  also  on  the  nature  of  the 
colloid.  The  effect  on  the  transport  numbers  are  in  the  order  of 
diminishing  activity :  agar-agar,  gelatin,  gum  arabic,  peptone  ;  on  the 
conductivity  the  order  is  agar-agar,  peptone,  gelatin,  gum  arabic. 
The  colloids  in  question  also  increase  the  viscosity  of  the  electrolyte 
solutions  as  measured  by  the  rate  of  flow  ;  the  results  of  the  measure¬ 
ments  are  given  in  detail.  In  solution,  peptone,  gum  arabic,  and 
agar-agar  are  negatively,  gelatin  positively,  charged.  G.  S. 

Formation  of  Solid  Solutions  of  Alkali  Salts  by  Diffusion 
in  the  Solid  State.  Giuseppe  Bruni  and  D.  Meneghini  (Atti 
Ii.  Inst.  Veneto  Sci.,  1911,  71,  195 — 202). — The  authors  have 
shown  previously  (Abstr.,  1911,  ii,  703,  860)  that  metallic  solid 
solutions  may  be  obtained  by  a  pro<  ess  of  interdiffusion  of  the 
component  metals  in  the  solid  state. 

They  now  give  the  results  of  similar  experiments  on  mixtures  of 
sodium  and  potassium  chlorides.  Confirmation  is  obtained  of  Kurnakoff 
and  Schemtschuschny’s  results  (Abstr.,  1906,  ii,  443)  with  reference  to 
the  decomposition  at  low  temperatures  of  solid  solutions  of  sodium 
and  potassium  chlorides  and  to  the  heat  of  formation  of  these  solutions. 
It  is  found  also  that  mechanical  mixtures  of  these  salts,  when  suitably 
heated,  give  solid  solutions  as  a  result  of  diffusion  in  the  crystalline 
condition.  Such  diffusion  takes  place  with  moderate  rapidity  at  600°, 
and  more  slowly  at  500°. 

Slow  coolir  g  of  the  fused  mixtures  or  slow  decomposition  of  the 
tempered  mixed  crystals  is  accompanied  by  the  formation  of  eutectoid 
mixtures,  which  diffuse  decidedly  more  rapidly  than  those  prepared  by 
mechanical  means.  This  result  is  shown  to  be  in  accord  with  the 
theory  of  solid  colloids.  T.  H.  P. 

The  Theory  of  Vulcanisation  of  Caoutchouc.  Heinrich 
Loewen  ( Zeitsch .  angew.  Chem.,  1912,  106,  1553 — 1560). — A  review  of 
the  subject  of  vulcanisation,  with  special  reference  to  Ostwald’s 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  915 


adsorption  hypothesis  (Abstr.,  1910,  ii,  272,  697),  leading  to  the 
conclusion  that  the  process  is  purely  chemical,  and  that  adsorption 
does  not  play  any  part.  C.  H.  D. 

The  Theory  of  Vulcanisation.  Heinrich  Loewen  (Zeilsch. 
angew.  Chem.,  1912,  25,  1610 — 1612). — A  criticism  of  the  results 
obtained  by  Spence  and  Scott  (Abstr.,  1911,  i,  657).  The  conclusion 
is  drawn  that  the  assumption  of  adsorption  is  unnecessary. 

0.  H.  D. 

Elementary  Demonstration  of  the  Law  of  Mass  Action. 
A.  BERTnAUD^((?<m/?L  rend.,  1912,  155,  343 — 344). — A  mathematical 
demonstration  of  this  law.  W.  G. 

Chemical  Equilibrium  of  the  System  Ammonia  Gas  and 
Ethylenediamine  Hydrochloride.  Felix  Bidet  ( Compt .  rend.,  1912, 
155,  279—280.  Compare  Abstr.,  1901,  i,  634;  1905,  i,  686).— A 
study  of  the  behaviour  of  ethylenediamine  hydrochloride  in  the 
presence  of  ammonia  gas  and  of  ethylenediamine  in  the  presence 
of  ammonium  chloride,  the  pressures  being  measured  at  various 
tern peratu res,  and  the  measurements  made  in  an  apparatus  already 
described  (Joe.  cit.).  In  the  first  case,  if  the  hydrochloride  is  in  large 
excess  it  remains  bright  and  there  is  no  trace  of  liquid,  a  basic 
compound  being  probably  formed  between  the  ethylenediamine  and 
its  unchanged  hydrochloride.  With  an  excess  of  ammonia  the  salt 
diminishes  in  volume  and  becomes  impregnated  with  a  colourless,  oily 
liquid,  and  the  equilibrium  pressure  varies.  In  the  second  case,  on 
mixing  the  ammonium  chloride  and  ethylenediamine  together,  a  portion 
of  the  solid  disappears,  and  there  is  a  rapid  evolution  of  gas.  A  table 
of  pressures  observed  in  the  two  cases  is  given.  W.  G. 

The  Equilibrium  between  Ammonium  Carbonate  and 
Ammonium  Carbamate  in  Aqueous  Solution  at  25°.  George 
H.  Burrows  and  Gilbert  N.  Lewis  ( J .  Amer.  Chem.  Soc.,  1912,  34, 
993 — 995). — 0’2-  and  0’05-Molar  solutions  of  ammonium  carbamrte 
were  sealed  up  in  glass  tubes  and  placed  in  a  thermostat  at  25°  for 
twelve  to  twenty-four  hours  to  ensure  equilibrium  being  attained. 
The  tubes  were  then  cooled  in  ice-water,  and  the  carbonate  formed  was 
precipitated  by  the  addition  of  an  ice-cold  solution  of  barium  chloride 
containing  a  little  ammonia.  The  precipitate  was  collected  in  a  porous 
alundum  crucible,  and  washed  with  cold  water  to  free  it  from  carb¬ 
amate.  The  carbonate  was  then  determined  in  the  precipitate  and 
the  carbamate  in  the  filtrate.  This  method  of  determining  the 
equilibrium  is  accurate  if  the  precipitation  and  washing  of  the  per- 
cipitate  does  not  take  longer  than  half-an-hour,  since  a  solution  of 
barium  carbamate,  if  kept  cold,  will  remain  clear  for  that  length 
of  time. 

When  equilibrium  is  attained  the  0’05-  and  0’2-molar  solutions 
contain  approximately  90  and  80  molar  %  of  carbonate  respectively  ; 
a  solution  made  by  dissolving  1  gram  of  carbamate  in  1’5  grams  of 
water  contains  39 "2  molar  %  of  carbonate  at  the  equilibrium  point 
(compare  Fenton,  Abstr.,  1886,  501). 


ii.  936 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Assuming  that  carbamic  acid  is  a  very  weak  acid,  the  ammonium 
salt  would  be  almost  completely  hydrolysed.  The  equilibrium  in  solu¬ 
tion  would  then  be  represented  by  the  equation  : 

NH40H  +  NH2-C02H  ^  2NH’4  +  C03", 
hydrolysis  of  the  ammonium  carbonate  being  prevented  by  the 
ammonium  hydroxide  formed  from  the  ammonium  carbamate.  It 
follows  that  the  square  of  the  carbamate  concentration  should  be 
roughly  proportional  to  the  cube  of  the  carbonate  concentration, 
and  the  figures  obtained  show  that  this  is  approximately  the  case. 

T.  S.  P. 

Potassium  Permanganate  and  Manganate  in  Aqueous 
Solution.  Otto  Sackur  and  W.  Taegener  (. Zeitsch .  Blektrochem., 
1912,  18,  718 — 724). — The  equilibrium  relations  in  permanganate 
and  manganate  solutions  have  been  determined  by  electrochemical 
methods.  The  normal  potential  of  the  change  Mn04'  +  Q  =  Mn04"  is 
+  0‘61  volt,  and  that  of  the  change  Mn04"  +  2H20  +  2Q  =  Mn02  +  40H' 
is  +0-51  volt  at  18°.  By  means  of  these  results  and  the  normal 
potential  of  oxygen,  the  equilibrium  constants  of  the  following  reactions 
have  been  calculated  :  2KMn04  +  2KOH  =  2K2Mn04  +  H20  +  ^02  (1) ; 
3K2Mn04  +  2H20  =  2KMn04  +  Mn02  +  4KOH  (2);  K2Mn04  +  H20  = 
Mn02  +  2KOH  4-  J02  (3).  In  agreement  with  experience  it  was  found 
that  the  equilibrium  points  in  the  first  and  third  reactions  in  alkaline 
solution,  in  the  second  reaction  in  neutral  and  acid  solution,  lie  very 
near  the  right-hand  side.  The  establishment  of  equilibrium  in  the  first 
and  third  reactions  is  slow. 

The  solubility  of  potassium  permanganate  in  water  and  in  solutions 
of  potassium  carbonate,  hydroxide,  and  chloride  of  different  concentra¬ 
tions  has  been  determined  at  intervals  between  0°  and  90°,  as  well  as 
the  solubility  of  potassium  manganate  in  potassium  hydroxide  solutions 
from  0°  to  80°.  The  results  correspond  with  those  to  be  expected 
from  the  influence  of  salts  with  a  common  ion  on  the  solubility. 

G.  S. 

Equilibrium  of  the  Reaction  between  Metallic  Silver  and 
Ferric  Nitrate.  Arthur  A.  Noyes  and  B.  F.  Brann  (J.  Amer. 
Ghem.  Soc.,  1912,  34,  1016 — 1027). — The  equilibrium  constant  at 
25°  of  the  reaction  Ag  +  Fe(N03)3  ^  AgN03-(-Fe(N03)2  has  been 
determined  by  analysis  of  the  equilibrium  mixture,  which  in  many 
cases  contained  nitric  acid.  The  results  show  that  the  effect  on  the 
equilibrium  constant  of  increasing  the  concentration  of  nitric  acid 
is  quite  marked  up  to  0,02iVr,  but  that  the  concentration  of  the  acid 
can  then  be  further  increased  considerably  without  appreciable 
effect.  As  may  be  expected,  the  time  required  for  equilibrium  to 
be  attained  depends  on  the  fineness  of  the  state  of  division  of  the 
silver. 

The  values  of  the  equilibrium  constant  vary  considerably  with  the 
concentration  of  the  solution,  but  by  extrapolating  to  zero  concen¬ 
tration,  the  value  0'128  is  found  for  the  expression  (Fe*’)(Ag’)/(Fe’*’). 

The  potentials  of  the  ferrous-ferric  electrode  and  of  the  silver 
electrode  at  25°  were  found  to  be  —  0’456  and  —  0’516  respectively, 
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values  which  are  in  good  agreement  with  those  previously  obtained 
by  Maitland  (Abstr.,  1906,  ii,  328)  and  Lewis  (Abstr.,  1906,  ii, 
262). 

From  the  equilibrium  constant  and  the  potential  of  the  silver 
electrode,  the  potential  of  the  ferrous-ferric  electrode  was  calculated  to 
be  —  0’463,  in  fair  agreement  with  that  derived  from  the  direct 
electromotive  force  measurements.  T.  S.  P. 

Equilibrium  of  Lithium  Sulphate  and  the  Alkali  SulphateB 
in  Tbeir  Mixed  Solutions.  (Mile.)  Cecile  Spielrein  ( Compt . 
rent.,  1912,  155,  346 — 348). — Lithium  sulphate,  in  solution  at 
20 — 25°,  gives  definite  compounds  with  each  of  the  other  alkali 
sulphates.  The  isothermal  curves,  showing  the  composition  of  the 
solutions  in  equilibrium  with  a  solid  phase,  consist  of  three  branches 
cutting  at  two  points,  which  are  constant  if  the  temperature  is  con¬ 
stant.  At  one  point  the  solution  is  in  equilibrium  with  the  double 
salt,  and  at  the  other  with  one  of  the  simple  salts.  Sodium  sulphate 
gives  a  double  salt,  Li2S04,3Na2S04,12H20,  quite  different  in  com¬ 
position  from  that  given  by  potassium  or  ammonium  sulphate, 

Li2S04,R2S04. 

It  effloresces  in  air  and  loses  all  its  water  after  remaining  three  days 
over  calcium  oxide.  W.  G. 

Mutual  Solubility  of  Sulphates  and  Carbonates  in  the 
Solid  State  at  High  Temperatures.  Mario  Amadori  ( Atti  R. 
Accad.  Lincei,  1912,  [v],  21,  ii,  65 — 71). — The  melting-point  curve  of 
the  system  Li2C03_Li2S04  consists  of  two  branches  meeting  in  a 
minimum  at  540°,  corresponding  with  60%  mol.  Li2S04.  The  solubility 
of  the  carbonate  in  the  sulphate  is  from  0  to  10  mol.  %,  and  the 
sulphate  has  probably  a  similar  solubility  in  the  carbonate.  With 
the  sodium  salts,  the  solubility  is  complete,  and  the  crystallisation 
curve  shows  a  minimum ;  the  transformation  point  of  the  sulphate 
is  lowered  by  addition  of  the  carbonate.  The  potassium  salts  exhibit 
complete  solubility,  and  the  curve  of  crystallisation  lies  entirely 
between  the  melting  points  of  the  two  salts;  the  transformation 
point  of  the  sulphate  is  raised  by  addition  of  the  carbonate. 

T.  H.  P. 

The  System  Iron-Carbon.  Otto  Ruff  ( Zeitsch .  Elektrochem., 
1912,  18,  761 — 764.  Compare  Abstr.,  1911,  ii,  897;  Smits,  this 
vol.,  ii,  165). — Polemical  against  Smits  ( loc  cit.).  The  author  and 
Smits  agree  that  in  the  iron-carbon  system  at  least  two  other  carbides 
besides  Fe3C  exist,  and  differ  only  with  regard  to  the  composition  of 
these  compounds  aud  the  temperatures  at  which  they  exist.  Smits 
has  overlooked  the  fact  that  all  the  author’s  experiments  were  made 
in  a  graphite  crucible  at  constant  temperature  up  to  complete  satura¬ 
tion  with  carbon,  and  his  thermodynamical  conclusions  are  for  this 
reason  partly  invalid.  The  interpretation  of  the  curve  is  discussed 
in  detail,  and  it  is  shown  that  there  is  no  sufficient  basis  for  Smits’ 
assumption  of  the  occurrence  of  a  second  form  of  graphite. 

G.  S. 
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Critical  End-points  in  Ternary  Systems.  Andreas  Smits 
( Proc .  K.  Akad.  Wetensch.  Amsterdam. ,  1912,  15,  184 — 192). — Tbe 
former  investigation  of  ternary  systems  (Abstr.,  1910,  ii,  1050)  has 
now  been  extended  to  the  cases  in  which  (6)  two  of  the  binary 
systems  contain  critical  end-points,  but  the  solid  phase  concerned  is 
the  same  in  both  systems ;  (c)  the  solid  phase  is  different,  so  that  the 
critical  end-point  curve  comes  in  contact  with  a  eutectic  line ;  ( d )  the 
binary  systems  all  possess  critical  end-points ;  ( e )  mixed  crystals  are 
present;  (/)  a  binary  compound  appears  as  a  solid  phase. 

C.  H.  D. 

Thermal  Analysis  of  Binary  Mixtures  of  the  Chlorides  of 
Univalent  Elements.  IV.  Carlo  Sandonnini  and  G.  Scarpa 
(Alii  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  77 — 84.  Compare  this  vol., 
ii,  162). — This  paper  deals  with  the  systems  CsCl— CuCl,  CsCl-AgCl, 
and  CsCl-TICl.  The  first  of  these  forms  the  compounds,  3CsCl, 
CuCl,  decomposing  on  fusion,  and  CsCl,2CuCl,  melting  unchanged  at 
274°.  The  second  system  yields  the  compound  CsCl.AgCl,  decom¬ 
posing  on  melting,  whilst  caesium  and  thallous  chlorides  form  mixed 
crystals  in  all  or  nearly  all  proportions.  T.  H.  P. 

Thermal  Analysis  of  the  System  Cuprous  Chloride-Cupric 
Chloride.  Carlo  Sandonnini  ( Ghem .  Zentr .,  1912,  i,  1813 — 1814; 
from  AUi  R.  Inst.  Veneto  Sci.,  1912,  71,  ii,  553 — 559). — Mixtures  con¬ 
taining  more  than  33  mol.  %  of  cupric  chloride  lose  chlorine  on  fusion 
until  that  proportion  is  reached.  Mixtures  containing  less  chlorine 
have  a  eutectic  point  at  380°,  the  eutectic  containing  16 ’5  mol.  % 
CuCl2.  Cuprous  chloride  can  retain  about  6%  of  cupric  chloride  in 
solid  solution.  There  is  no  evidence  for  the  formation  of  a  compound. 

C.  H.  D. 

Anhydrous  Sulphates.  III.  Gennaro  Calcagni  (Alii  R.  Accad. 
Lincei ,  1912,  [v],  21,  ii,  71 — 77.  Compare  Abstr.,  1910,  ii,  1064; 
this  vol.,  ii,  761). — Thermal  study  of  the  system  SrS04— Na2S04 
indicates  the  formation  of  a  compound,  SrS04,3Na2S04,  which  is  of 
the  type  of  vanthoffite,  and  corresponds  with  a  maximum  on  the 
melting  curve  in  the  region  of  mixed  crystals.  With  the  system 
SrS04-K2S04,  the  melting-point  curve  shows  a  maximum  correspond¬ 
ing  with  95  mol.  %  of  potassium  sulphate,  and  also  indicates  the 
formation  of  the  compound  SrS04,K2S04,  which  is  the  product  of  a 
reaction  occurring  in  the  solid  state  with  a  marked  thermal  effect. 

T.  H.  P. 

Anhydrous  Sulphates.  IV.  Gennaro  Calcagni  and  D.  Marotta 
( Atti  R.  Accad.  Lincei ,  1912,  [v],  21,  ii,  93 — 97). — The  results  of 
thermal  investigations  indicate  that  lithium  sulphate  forms  no  com¬ 
pound  with  either  barium  or  strontium  sulphate  and,  indeed,  no 
anhydrous  or  hydrated  double  or  triple  sulphate  containing  lithium 
sulphate  as  component  is  known.  Lithium  sulphate,  therefore,  behaves 
quite  differently  from  the  sulphates  of  other  metals  of  the  same 
group. 
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The  types  of  anhydrous  double  sulphates  of  alkaline  earth  and 
alkali  metals  obtained  under  the  experimental  conditions  used  in 
this  and  similar  investigations  are  M"S04,3M'2S04  ;  M"S04,M'2S04, 
and  2M"S04,M'2S04,  these  being  exclusively  the  types  occurring 
naturally.  From  a  geological  point  of  view  it  is  interesting  to  note 
that  some  of  these  double  sulphates  are  formed  by  contact  of  their 
solid  components  at  high  temperatures.  T.  H.  P. 

Eutectic  Alloys  of  Arsenic  and  Antimony  Tri-iodides. 
Alexis  M.  Vasilieff  {J.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  1076 — 1078). 
Calculation  of  the  composition  of  the  eutectic  alloy  of  arseuic  and 
antimony  tri-iodides  according  to  Flawitzky’s  law  (Abstr.,  1906, 
ii,  152)  gives  the  following  results. 

The  lowering  of  the  melting  point  of  iodine  by  arsenic  penta-iodide 
is:  T0  —  1 16  —  70  =  46°,  and  the  lowering  of  that  of  the  tri-iodide, 
T,  =  146  -  70  =  76°.  Then  n0  being  2,  M0  126-92,  and  Ml  455-9, 
nl\f071JAf17\  =  0-6743,  or  approximately  2  :  3.  Similarly,  in  the  case 
of  antimony,  the  value  is  0-4141,  or  approximately  2:5.  So  that,  if 
arsenic  and  antimony  tri-iodides  form  a  eutectic,  the  latter  should 
answer  the  condition  :  n\  M0T0jMlTl  =  3:5.  The  eutectic  prepared  by 
cooling  melts  at  1  35°,  and  calculating  from  the  expression  just  given, 
71q  —  1*4692,  that  is,  the  eutectic  should  have  the  composition 
Sbl3,l  -4692 Asl3.  Actual  analysis  of  the  eutectic  corresponds  with 
Sbl3,l-4668AsI3.  T.  H.  P. 

Experiments  with  Binary  Systems  of  Silicates.  Petek  Lebe- 
deff  ( Jahrb .  Min.,  1912,  i,  Ref.  386;  from  Ann.  Inst.  Polytechn. 
St.  Petersburg,  1911,  Abt.  I,  15,691 — 720). — The  system  olivine  + 
diopside  (selected  as  composed  of  minerals  with  analogous  physico¬ 
chemical  properties)  shows  a  minimum  melting  point  at  1271°,  the 
eutectic  consisting  of  40  mol.  %  olivine  and  60  mol.  %  diopside  (m.  p. 
diopside  1363°,  olivine  over  1600°).  The  system  wollastonite  + 
anorthite  (minerals  with  dissimilar  physico-chemical  properties)  gives 
a  eutectic  of  30  mol.  %  anorthite  +70  mol.  %  wollastonite  with  m.  p. 
1285°,  that  is,  225 — 230°  lower  than  that  of  wollastonite,  and  180 — 190° 
lower  than  that  of  anorthite.  A  fusion  of  a  mixture  of  aegirite  and 
anorthite  gave  a  felspar  (between  andesine  and  labradorite),  in  addition 
to  the  original  components ;  and  a  mixture  of  olivine  and  anorthite 
produced  also  some  diopside.  L.  J.  S. 

Fusion  Experiments  with  Calcium  and  Magnesium  [and 
Potassium]  Silicates  and  Sulphates.  A.  Ginsberg  {-Jahrb.  Min., 
1912,  i,  Ret.  386  ;  from  Ann.  Inst.  Polytechn.  St.  Petersburg,  1906, 
Abt.  I,  6,  489 — 505). — Potassium  sulphate  solidifies  at  1065°.  The 
system  K2S04  +  MgS04  shows  a  eutectic  point  at  718°,  corresponding 
with  39  8  mol.  %  MgSU4.  With  more  magnesium  sulphate,  the  fusion 
point  increases  to  a  maximum  at  922°  with  66-6  mol.  %  MgS04, 
corresponding  with  the  langbeinite  formula  2MgS04,K2S04. 

Calcium  metasilicate  solidifies  at  1512°.  The  system  CaSiOs  + 
MgSiOg  has  a  eutectic  point  between  wollastonite  and  diopside,  and 
the  material  shows  in  thin  section  a  granophyric  intergrowth  of  the 
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two  constituents.  The  minimum  fusion  point  is  1270°,  with 
35  mol.  %  MgSiOg.  L.  J.  S. 

Systemsformed  by  Fluorobenzene  with  AntimonyTrichloride 
and  Tribromide.  Boris  N.  Menschutkin  ( J .  Russ.  Phys.  Chem.  Soc., 
1912,44,  1102 — 1107). — In  view  of  the  fact  that,  in  many  of  its 
physical  properties,  fluorobenzene  is  more  similar  to  benzene  than  to 
chlorobenzene,  etc.,  the  author  has  investigated  its  relations  to 
antimony  trichloride  and  tribromide. 

Fluorobenzene  has  the  m.  p.  -  39 ‘2°,  which  is  much  nearer  to  that  of 
chlorobenzene  (-47°)  than  to  that  of  benzene  (  +  5‘6°).  With 
antimony  trichloride  it  forms  the  hygroscopic  compound,  SbCl3,CcH5F, 
which  crystallises  in  long,  white  plates,  m.  p.  about  +  10°  (decomp.), 
and  in  the  air  liquefies  in  a  few  seconds.  At  -  40‘5°,  the  eutectic 
SbCI3,96C6H5F  is  formed,  and  this  decomposes  on  melting  and  gives 
with  the  trichloride  a  transition  point  at  5 ‘5°,  corresponding  with 
SbCl3, 2  •  3  2C6H6F. 

Antimony  tribromide  forms  no  compound  with  fluorobenzene,  and 
the  diagram  of  the  system  consists  of  two  branches,  meeting  at  the 
eutectic  point,  -jJ9'5°,  which  corresponds  with  SbBr3,286C0H5F.  The 
long  branch  shows  a  characteristic  bend,  probably  due  to  incipient 
interaction  of  the  components. 

It  is  evident  that  these  systems  have  nothing  in  common  with  those 
containing  benzene  (Abstr.,  1911,  i,  273),  but  are  completely  analogous 
to  those  formed  by  chlorobenzene  (ibid.),  this  analogy  extending  to 
the  melting  points  of  the  compounds  formed  and  to  the  eutectic 
temperatures  and  compositions.  T.  H.  P. 

Benzenesulphonic  Acid  and  Antimony  Trihaloids.  Boris 
N.  Menschutkin  (J.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  1108 — 1112). 
— Benzenesulphonic  acid  and  antimony  trichloride  form  no  compound, 
the  concentration-temperature  diagram  consisting  of  two  branches 
intersecting  at  the  eutectic  point,  13°,  which  corresponds  with  the 
composition  SbCl3,l,32Ph,S03H. 

Antimony  tribromide  dissolves  less  easily  than  the  trichloride  in 
benzenesulphonic  acid,  and  here,  too,  no  compound  is  formed.  The 
two  branches  of  the  curve  meet  at  the  eutectic  temperature  44°, 
corresponding  with  SbBr3,3'9Ph’S03H. 

Thus,  whilst  the  introduction  of  other  acid  radicles  into  the  benzene 
molecule  lowers  its  ability  to  combine  with  antimony  trichloride  and 
tribromide,  the  introduction  of  the  sulphonic  group  destroys  this 
ability  completely.  T.  H.  P. 

Systems  Formed  by  Antimony  Trichloride  and  Tribromide 
with  Naphthalene  and  its  Derivatives.  Boris  N.  Menschutkin 
(J.  Russ.  Phys.  Chem.  Soc.,  1912,  44,  1079 — 1101). — With  antimony 
tribromide  and  trichloride,  naphthalene  readily  forms  the  compounds 
2SbX3,  C10Hg,  and  the  temperature-concentration  diagrams  of  the 
corresponding  systems  are  similar  to  those  given  by  benzene  (Abstr., 
1911,  i,  273)  and  by  diphenyl  and  diphenylmethane  (this  vol.,  i,  177) 
with  these  salts.  These  diagrams  are  typical  for  the  formation  from 
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the  components  of  one  compound,  that  is,  they  exhibit  two  eutectic 
points,  between  which  lies  a  temperature-maximum,  corresponding 
with  the  melting  point  of  the  compound :  2SbCl3,C10H8,  m.  p.  86°,  and 
2SbBr3,C10Hs,  m.  p.  66°.  The  eutectic  points  and  the  corresponding 
compositions  ( n  =  mols.  of  hydrocarbon  per  mol.  SbX3)  are  as  follows  : 

1st  eutectic  point. 

M.  p.  ^ - A — - 

hydro-  Tem- 
earbon,  perature.  n. 

2SbCl3 — C10H8  .  79-4°  59“  2-35 

2SbBr3— C10H8  .  79-4  57  178 

The  compound  2SbCl3,C10H8  forms  rhombic  plates,  and  2SbBr3,C10Hg, 
rhombohedra  or  rhombic  or  hexagonal  plates ;  both  are  virtually 
non-deliquescent.  The  former  compound  was  described  by  Watson 
Smith  and  Davis  (Trans.,  1882,  41,  411),  but  these  authors  ascribed  to 
it  the  erroneous  composition  3SbOl3,2C10Hs. 

The  system  SbOl3-a-G10H7Ol  forms  the  compound  2SbCl3,C10H7Cl, 
in  rhombic  plates,  m.  p.  46°.  The  first  eutectic  point  lies  at  about 
—  21°,  the  composition  being  SbCl3,15'7C10H7Cl,  whilst  the  second  is 
almost  coincident  with  the  m.  p.  of  the  compound,  namely,  46°,  the 
corresponding  composition  being  SbClg,0-47C10H7Cl.  a-Chloro- 
naphthalene  has  m.  p.  —  17°. 

The  system  SbBr3-a-C10H7Cl  forms  no  compound,  and  the  diagram 
exhibits  only  a  eutectic  point  at  about  -  24‘5°  corresponding  with  the 
composition  SbBr3,7'6C10H7Cl. 

With  SbCl3-/3-C10H7Cl,  a  compound  is  not  always  formed,  and  it  is 
possible,  by  seeding  the  carefully  cooled  solution,  to  obtain  a  curve 
with  only  two  branches  meeting  at  a  eutectic  point  corresponding 
with  the  composition  SbCi3,0-96C10H7Cl.  Rapid  cooling  of  solutions 
containing  52 — 64%  SbCI3  in  ice-water  leads  to  the  formation  of  the 
compound  SbCl3,Cl0H7Gl,  m.  p.  29*5°,  in  rhombic  plates  or  rhombohedra. 
The  eutectic  points  then  lie  at  (1)  25°,  SbCl8,l,27C10H7Cl,  and  (2) 
28°,  SbCl3,0-78C10H7Cl. 

The  system  SbBr3-/3-C10H7Cl  gives  no  compound,  and  the  diagram 
consists  of  two  curves  intersecting  at  the  eutectic  point  37'5°,  the 
corresponding  composition  being  ShBr^l-SSC^HyCl. 

The  system  SbCl3-a-C10H7Br  yields  the  compound  SbCl3,C10H7Br, 
m.  p.  35°,  crystallising  in  long  thin  plates.  The  eutectic  points  are 
(1)  -1°,  SbCl3,12-lC10H7Br,  and  (2)  3D5°,  SbCl3,0-6G10H7Br.  This 
system  resembles  SbCl3,C6H5Br  (Abstr.,  1911,  i,  273);  in  both,  the 
compound  formed  undergoes  marked  dissociation  at  its  melting  point,  as 
is  shown  by  the  flat  maxima  of  the  diagrams. 

Antimony  tribromide  gives  no  compound  with  a-bromonaphthalene, 
the  diagram  of  the  system  showing  a  single  eutectic  point  at  —  3'b0, 
corresponding  with  SbBr3,3‘8C10H7Br. 

a-Bromonaphthalene  is  found  to  melt  at  3°,  which  is  somewhat  lower 
than  the  m.  p.  usually  given;  the  same  is  the  case  with  the  m.  p. 
obtained  for  a-nitronaphthalene,  namely,  57°. 

The  system  SbCl3-a-C10H7-NO2  gives  the  compound  SbCl3,C10H7*NO2, 
in  rhombohedra  or  rhombic  plates,  m.  p.  39°;  this  is  obtained,  and 
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M.  p. 

perature. 
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SbX,. 

65° 

0-113* 

73° 
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even  then  not  always,  only  on  prolonged  cooling  of  solutions  containing 
36 — 72%  SbCl3  at  -20°.  The  two  eutectics  separate  at  (1)  30°, 
SbCl3,2 •35C10H7*NO2,  and  (2)  34-5°,  SbCl3,0-49C10H7NO2. 

Antimony  tribromide  and  a-nitronaphthalene  form  a  similar  com¬ 
pound,  SbBr3,C10H7*NO2,  in.  p.  38 ‘2°,  but’also  only  after  intense  cooling. 
The  eutectics  are  :  (1)  SbBro,2‘01ClrtH7*N09  at  SS’S0,  and  (2) 
SbBr3,0-98C10H7-NO2 

at  38°.  The  two  outer  branches  of  the  temperature-concentration 
diagram  may  be  prolonged  to  meet  at  a  third  eutectic  point,  23°, 
corresponding  with  SbBr3,0,77G10H7*NO2.  T.  H.  P. 

Systems  Formed  by  cycZoHexane  and  cycfcHexene  with 
Antimony  Trichloride  and  Tribromide.  Boris  N.  Menschutkin 
{J.  Ru88.  Phys.  Chem.,  Soc.,  1912,  44,  1137 — 1145). — Antimony 
trichloride  does  not  form  a  compound  with  cyclohexane.  Addition  of  the 
salt  to  the  hydrocarbon  at  first  causes  a  very  slight  depression  of  the 
melting  point,  but  the  curve  almost  immediately  rises  to  a  maximum 
considerably  higher  that  the  melting  point  of  either  component,  and 
then  falls  continuously  to  the  melting  point  of  the  pure  salt. 
Exactly  similar  relations  are  found  with  antimony  tribromide  and 
cyclohexane. 

Neither  antimony  trichloride  nor  tribromide  gives  a  compound  with 
cycZohexene.  The  temperature-concentration  diagrams  are  continuous 
curves  exhibiting  no  maxima. 

Thus,  these  two  hydrocarbons  differ  from  those  of  the  aromatic 
series,  all  of  these  which  have  been  examined  giving  molecular 
compounds  with  one  or  both  of  these  salts.  T.  H.  P. 

Antimony  Trichloride  and  Tribromide  in  Their  Relations 
to  Phenol  and  Some  of  its  Ethers.  Boris  N.  Menschutkin 
(J.  Russ  Phys.  Chem.  Soc,  1912,  44,  1113 — 1127). — Antimony 
trichloride  forms  with  phenol  only  one  compound,  2SbCl3,C6H5,OH, 
in  deliquescent,  colourless  plates,  m.  p.  37°.  The  eutectic  points  of 
the  concentration-temperature  diagram  are  (1)  at  5°, 

SbCl3,2-23Ph-OH, 
and  (2)  at  36-5°,  SbCl3,0-47Ph-OH. 

Antimony  tribromide  also  gives  but  one  compound,  2SbBr8,Ph*OH, 
in  rhombohedra-like  crystals,  m.  p.  GG’b0.  The  single  eutectic  is 
SbBr3,4-75Ph‘OH,  m.  p.  28,5°;  the  third  branch  of  the  curve  begins 
at  the  melting  point  of  the  compound,  so  that  there  is  no  second 
eutectic  point. 

Comparison  of  these  two  diagrams  with  those  given  by  benzene 
(Abstr.,  1911,  i,  273)  shows  that  replacement  of  one  of  the  hydrogen 
atoms  of  benzene  by  hydroxyl  has  no  influence  on  the  type  of 
compound  formed,  and  but  little  on  the  form  of  the  diagram. 

von  Schneider  (Abstr.,  1896,  ii,  290)  gave  -37'8°  for  the  melting 
point  of  anisole,  and  Wroczynski  and  Guye  (Abstr.,  1910,  ii,  699) 
—  37’3°.  The  author  finds  —34°,  his  preparation  probably  being 
purer  than  those  examined  by  these  investigators. 

Antimony  trichloride  forms  two  compounds  with  anisole :  (1) 
SbCJ3,Ph*OMe,  rectangular,  deliquescent  plates,  m.  p.  25‘2°  (decomp.), 
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and  (2)  2SbCl3,Ph*OMe,  long  plates,  m.  p.  41-5.  The  eutectic  points 
lie  at  25°,  SbCl3,l’2Ph«OMe,  and  at  40°,  SbCl3,0-39Ph-OMe.  The 
tribromide  gives  only  one  compound,  m.  p.  30‘5°,  the  eutectic  points 
being  35°,  SbBr3,129PhOMe,  and  30°,  SbBr3,0-96Ph*OMe  (compare 
Abstr.,  1911,  i,  532). 

Phenetole  melts  at  —  28‘5,  and  not  at  —  33'5°,  as  stated  by  von 
Schneider  (Abstr.,  1897,  ii,  304).  With  antimony  trichloride  it 
forms  one  compound ,  SbCl3,Ph‘OEt,  in  deliquescent,  rhombic,  or 
hexagonal  plates,  m.  p.  42  2°.  The  eutectic  points  are  (1)  —29°, 
SbCl3,130Ph*OEt,  and  30°,  SbCl3,0-46Ph-OEt.  Antimony  tribromide 
and  phenetole  give  a  similar  diagram,  the  compound ,  SbBr3,Ph*OEt, 
forming  rhombic  plates,  m.  p.  48 ‘8°;  the  eutectic  points  lie  at  —29°, 
SbBr3, 1 82Ph*OEt,  and  47°,  SbBr3,0-84Ph-OEt. 

Thus  the  systems  formed  by  antimony  trihaloids  with  phenol 
and  its  ethers  exhibit  marked  similarity  to  those  given  by  these  salts 
with  benzene  and  its  alkyl  derivatives.  T.  H.  P. 

The  System  Aniline-Antimony  Trichloride.  Boris  N. 
Menschutkin  ( J .  Russ.  Rhys.  Chem.  Soc.,  1912,  44,  1128 — 1136). — 
Antimony  trichloride  forms  five  compounds  with  aniline  :  (1) 

SbCl3,6NH2Ph,  m.  p.  7—8°  (decomp.) ;  (2)  SbCl3,41SrH2Ph,  m.  p.  80° 
(decomp.) ;  (3)  SbCl3,3NH2Ph,  m.  p.  88°  ;  (4)  SbCI3,2NH2Ph,  m.  p. 
95°,  and  (5)  SbCl3,NH2Ph,  m.  p.  lOOh0.  These  compounds  increase 
in  stability  as  the  proportion  of  aniline  present  decreases,  and  it 
seems  probable  that  they  differ  in  structure  from  other  molecular 
compounds  formed  by  antimony  trichloride.  The  temperature-con¬ 
centration  diagram  shows  the  following  points :  eutectic  points  at 
(1)  -7-2°,  about  SbCl3,219ISrH2Ph ;  (2)  87°,  SbCl3,2-37NH2Ph  ;  (3) 
89'50,  SbClgJhlNH^Ph,  and  (4)  about  31°,  SbCl3,0‘33NH2Ph,  and  a 
distectic  point  at  77°,  about  SbClg.ShNHgPh. 

Other  salts  have  been  found  to  form  a  series  of  compounds  with 
aniline  (compare  Abstr.,  1907,  ii,  751 ;  also  Kablukoff  and  Sachanoff, 
Abstr.,  1910,  i,  163).  T.  H.  P. 

Variation  with  Temperature  of  the  Rate  of  a  Chemical 
Change.  A.  Vernon  Harcourt  and  William  Esson  (Phil.  Trans., 
1912,  A,  212,  187 — 204). — The  velocity  of  the  reaction  between  ferric 
chloride  and  stannous  chloride  in  aqueous  solution  has  been  measured 
at  temperatures  between  9°  and  30°.  Potassium  thiocyanate  was 
added  in  large  excess  to  the  reaction  mixture,  and  the  speed  of  the 
change  determined  by  measuring  the  time  required  for  a  definite 
colour  change.  In  order  to  prevent  the  precipitation  of  stannic  hydr¬ 
oxide  from  the  solution,  it  was  also  found  necessary  to  add  excess  of 
hydrochloric  acid  to  the  reaction  mixture. 

Denoting  by  t  and  t'  the  times  required  for  the  change  in  colour  at 
the  absolute  temperatures  6  and  &,  then  it  is  found  that  the  observed 
data  are  very  satisfactorily  represented  by  means  of  the  relation 
tjt'  —  (0'/6)m,  in  which  m  is  a  constant  characteristic  of  the  reaction. 

The  influence  of  the  nature  of  the  acid  present  on  the  velocity 
has  also  been  examined,  and  it  appears  that  the  speed,  although 
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accelerated  by  hydrochloric  acid,  is  diminished  by  the  addition  of 
sulphuric  acid,  whilst  nitric  acid  is  without  effect. 

in  an  appendix  it  is  shown  that  the  results  obtained  by  other 
observers  for  the  influence  of  temperature  on  velocity  of  change  can  in 
many  cases  be  more  satisfactorily  represented  by  means  of  the  above 
formula  than  by  the  formulae  adopted  by  the  authors.  For  some 
reactions,  however,  the  data  seem  to  show  that  m  is  not  constant  over 
the  range  of  temperature  covered  by  the  experimental  measurements. 

H.  M.  D. 

Iron  in  Blood.  II.  Iron  Poisons.  Hermann  W.  Fischer 
and  E.  Brieger  ( Zeitsch .  physikal.  Chem.,  1912,  80,  412 — 448). — The 
effect  of  different  substances  on  the  rate  of  decomposition  of  hydrogen 
peroxide  by  ferrous  salts  has  been  further  investigated  as  a  function 
of  the  acidity  and  alkalinity  of  the  solutions  (compare  this  vol., 
ii,  269).  A  very  large  number  of  substances,  including  inorganic 
acids,  phenols,  hydrazine,  cyanides,  hydrogen  sulphide,  etc.,  have  been 
used.  The  effects  in  general  are  comparatively  small,  and  depend 
greatly  on  the  degree  of  alkalinity  or  acidity  of  the  solution. 
Arsenious  oxide,  hydrogen  sulphide,  hydrazine,  and  especially  phenol 
are  fairly  strong  poisons,  as  is  carbon  monoxide.  The  possible 
connexion  of  these  results  with  the  behaviour  of  blood  poisons  is 
discussed.  G.  S. 

The  Order  of  the  Reaction  between  Hydriodic  and  Chromic 
Acids.  H.  Golblum  and  (Mme.)  L.  Lew  ( J .  Chim.  phys.,  1912,  10, 
310 — 331.  Compare  De  Lury,  Abstr.,  1903,  ii,  471). — The  interaction 
was  studied  at  30°  with  concentrations  of  chromic  and  hydriodic  acid 
ranging  between  0-005  and  OT  normal.  Samples  were  taken  at 
intervals  and  poured  into  twenty  volumes  of  cold  water  to  arrest  the 
action  during  titration  with  thiosulphate.  Calculated  by  van’t  Hoff’s 
method,  the  ordor  of  the  reaction  is  from  3-84  to  4*17.  Bjr  Noyes’ 
method,  considering  the  first  1  /8th  of  the  action,  the  order  is  4-2  to  4-4. 
By  direct  calculation  of  the  velocity  coefficients,  those  of  the  first, 
second,  and  third  orders  show  an  increasing  tendency  towards  constancy. 
The  conclusion  is  drawn  that  the  reaction  is  quadrimolecular. 

Applying  Ostwald’s  “  method  of  isolation,”  when  a  large  excess  of 
chromic  acid  is  used,  the  reaction  becomes  termolecular,  the  velocity 
constant  being  proportional  to  the  concentration  of  chromic  acid  at 
the  commencement  of  the  action.  The  velocity  equation  is  therefore 
dxjdt  =  &((7Cro.-«  —  %)  (Cm  -  x)3. 

A  solution  of  chromium  trioxide  contains  several  hydroxides  in 
equilibrium,  among  which  orthochromic  acid  maybe  supposed  to  figure. 
The  authors  formulate  the  oxidation  of  hydrogen  iodide  thus  : 

Cr(OH)6  +  3HI  =  Cr(OH)3  +  3H20  +  31. 

It  is  supposed  that  this  action  is  made  possible  by  the  partial  dissocia¬ 
tion  of  orthochromic  acid  as  a  sexavalent  base,  and  the  above  equation 
is  abbreviated  thus  :  Cr . +  31'  =  Cr"'  +  31. 

The  oxidation  of  hydrogen  iodide  is  notably  accelerated  by  hydrogen 
chloride.  It  proceeds  200  times  as  fast  in  N/l 0-hydrogen  chloride 
solution.  Since  the  ion  H"  does  not  appear  in  the  reaction  equation, 
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the  influence  of  hydrogen  chloride  must  be  of  a  catalytic  nature.  The 
presence  of  a  large  excess  of  hydrogen  chloride  converts  the  action 
from  a  quadrimolecular  to  a  termolecular  one.  The  products  of  the 
action  and  also  certain  salts,  such  as  the  nitrates  of  the  rare  earth 
metals  and  auric  chloride,  are  without  perceptible  influence  on  the 
rate  of  oxidation.  JEt.  J.  C. 

Reactions  of  Double  Decomposition  in  Organic  Chemistry. 
Giuseppe  Bruni  [with  Angelo  Contardi  and  Costante  Da  Ponte] 
( Atti  R.  1st.  Veneto  Sci.,  1911,  70,  921 — 936.  Compare  Abstr., 
1906,  i,  621). — With  mixtures  of  ethyl  acetoacetate  and  menthol 
in  the  molecular  proportion  2:1,  equilibrium  is  reached  when  63‘5% 
of  the  menthol  is  esterified,  whilst  with  the  proportions  3  :  l 
and  4:1,  72  5%  and  78-2%  respectively  of  the  menthol  are  esterified. 
The  equilibrium  is  displayed  by  addition  of  one  of  the  reagents,  but 
not  by  change  of  temperature.  The  addition  of  sodium  ethoxide 
effects  a  decided  acceleration  of  the  reaction. 

The  results  have  been  calculated  by  means  of  the  following  equation, 
referring  to  non-equivalent  quantities  of  the  two  reagonts  : 

K  =  [log(4  -  x)  -  log(2f  —  x)  -  log  A  -  log  2?]/0’4343(d.  -  B) B, 
and  those  obtained  in  the  reverse  reaction  by  the  equation  : 
K=x/A(A  -x)8.  All  the  values  of  K  vary  within  certain  limits,  and 
in  all  cases  decrease  as  the  time  increases,  this  result  being  doubtless 
connected  with  the  browning  taking  place  during  the  heating.  Increase 
in  the  proportion  of  ethyl  acetoacetate  causes  an  increase  in  the  values 
of  K  for  the  direct  action,  and  a  decrease  in  those  for  the  inverse 
reaction.  In  the  experiments  where  sodium  ethoxide  was  present,  the 
values  of  K  were  sensibly  higher  than,  but  varied  similarly  to,  those 
obtained  in  the  other  experiments. 

Two  series  of  measurements  with  the  molecular  proportion  2  :  1  gave 
divergent  results  as  regards  the  time  of  attainment  of  the  equilibrium. 
This  is  probably  due  either  to  the  presence  of  small  and  different 
proportions  of  free  alcohol  in  the  samples  of  ethyl  acetoacetate  used, 
or  to  varying  catalytic  effects  of  the  different  kinds  of  glass  employed. 

The  results  obtained  on  boiling  a  mixture  of  ethyl  acetoacetate 
(1  mol.)  and  fsoamyl  nitrite  (1  mol.)  in  a  reflux  apparatus  show  that  the 
alkyl  radicles  undergo  interchange  to  a  considerable  extent.  Pfannl 
(Abstr.,  1910,  i,  480)  made  no  reference  to  the  work  of  Purdie  (Trans., 
1887,  51,  627)  and  a  number  of  others  on  this  subject.  T.  H.  P. 

Velocity  Coefficients  of  the  Reaction  between  Ethyl  Iodide 
and  Silver  Nitrate  in  Ethyl  and  Methyl  Alcohols  and  Mix¬ 
tures  of  these  Solvents.  J.  N.  Pearce  and  Otis  M.  Weigle  (. Amer . 
Chem.  J.,  1912,  48,  243 — 259.  Compare  Donnan  and  others,  Trans., 
1904,  85,  555  ;  1910,  97,  1882;  Abstr.,  1909,  ii,  987).— The  velocity 
coefficients  of  thirty-three  of  the  possible  combinations  of  concentra¬ 
tions,  using  005,  0  025,  and  0'0125  A-solutions  of  silver  nitrate  and 
ethyl  iodide  in  ethyl  alcohol,  methyl  alcohol,  and  three  of  their  binary 
mixtures  (25,  50,  and  75%  of  methyl  alcohol),  have  been  determined. 
The  bimolecular  coefficients  are  only  approximately  constant,  showing 
a  decrease  as  the  reaction  proceeds  •  this  decrease  is  more  marked  in 
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methyl  alcohol  as  solvent  and  in  the  mixed  solvents  than  in  ethyl 
alcohol  as  solvent. 

Comparison  of  the  time-constant  curves  for  any  one  pair  of  concen¬ 
trations  in  the  solvents  used  shows  that  ethyl  alcohol  has  a  greater 
influence  on  the  reaction  than  has  methyl  alcohol,  the  curve  showing  a 
displacement  towards  the  ethyl  alcohol  as  solvent. 

The  coefficients  are  always  greater  in  methyl  alcohol  than  in  ethyl 
alcohol  as  solvent. 

For  any  given  initial  concentration  of  ethyl  iodide,  the  bimolecular 
coefficients  increase  as  the  initial  concentration  of  the  silver  nitrate 
increases.  For  a  given  initial  concentration  of  silver  nitrate,  they 
decrease  as  the  initial  concentration  of  the  ethyl  iodide  increases,  but 
the  change  in  the  coefficients  is  very  much  less  in  the  latter  case. 

The  difference  in  the  effects  of  the  two  reacting  constituents,  which 
is  apparently  due  to  the  presence  of  an  excess  or  large  amount  of 
silver  nitrate,  increases  as  the  proportion  of  methyl  alcohol  in  the 
solvent  increases.  T.  S.  P. 

Rate  of  Formation  of  Sodium  Acetothiosulphate.  Sergei 
Krafiwin  ( J '.  Chim.  phys.,  1912,  10,  289  —  305). — Carefully  purified 
sodium  chloroacetate  and  sodium  thiosulphate  in  aqueous  solution  were 
allowed  to  interact  at  25°  thus:  CH2Cl*C02Na  +  Na2S203  =  NaCl  + 
NaS203,CH2*C02Na.  With  concentrations  between  0*4iV  and  0*1W 
the  course  of  the  reaction  is  easily  followed  by  titrating  the  excess  of 
thiosulphate  with  iodine  solution. 

The  reaction  is  bimolecular,  and  as  the  velocity  diminishes  with 
dilution,  the  conclusion  is  drawn  that  the  undissociated  molecules  are 
concerned.  An  excess  of  thiosulphate  produces  an  acceleration  about 
twice  as  great  as  the  acceleration  produced  by  an  equivalent  excess  of 
chloroacetate,  because  the  thiosulphate  is  more  dissociated  and  its 
sodium  ions  diminish  the  dissociation  of  the  chloroacetate.  When 
sodium  chloride,  bromide,  or  iodide  is  added,  the  reaction  is  accelerated 
for  a  similar  reason.  Sodium  iodide,  however,  produces  an  unduly 
large  acceleration,  which  is  attributed  to  the  formation  of  sodium 
iodoacetate. 

Sodium  sulphate  produces  a  very  marked  acceleration  equal  to  that 
produced  by  an  equivalent  quantity  of  extra  sodium  thiosulphate. 
This  is  explained  as  due  to  the  two  salts  being  about  equally 
dissociated.  R.  J.  C. 

Velocity  of  Formation  of  Oxonium  Dibromides  in  Different 
Organic  Solvents.  Role  of  the  Medium  in  Chemical  Kinetics. 
Weadimir  W.  Tschelinzeff  («/.  Russ.  Phys.  Chem.  Soc.,  1912,  44, 
865 — 895.  Compare  Abstr.,  1911,  i,  256;  ii,  706). — The  author 
has  investigated  the  mechanism  of  the  formation  of  oxonium  dibro¬ 
mides  and  the  influence  of  the  nature  of  the  solvent  on  the  velocity 
constant  of  the  reaction,  the  solvents  used  being  chloroform,  ethyl 
bromide,  ethylene  dibromide,  and  bromobenzene. 

The  formation  of  oxonium  compounds,  like  that  of  ammonium  and 
sulphonium  compounds,  follows  the  law  for  bimolecular  reactions. 
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The  velocity  constants  with  2*5-  and  T5-A  concentrations  of  the 
reacting  products  are : 

2-5AT.  1  ‘5N. 


Actual 

Relative 

Actual 

Relative 

Solveot. 

constant. 

constant. 

constant. 

constant. 

Ethylene  dibromide . 

0-00076 

1-0 

— 

— 

Ethyl  bromide  . 

0-00120 

1-5 

— 

— 

Bromobenzene  . . 

0-00254 

3  3 

0-00081 

3-3 

Chloroform  . . 

0-00301 

4-0 

0-00137 

5-6 

These  results,  and  also  those  obtained  by  other  investigators  in 
experiments  on  the  influence  of  the  nature  of  the  solvent  on  the 
velocity  of  reaction,  are  discussed  in  their  relation  to  various  physical 
properties  of  the  solvents.  T.  H.  P. 

Hydrolysis  of  Metallic  Alkyl  Sulphates.  George  A.  Linhart 
( Amer .  J.  Sci.,  1912,  [iv],  34,  289 — 292). — The  velocity  of  hydrolysis 
of  barium-methyl,  -ethyl  and  -propyl  sulphates  under  the  catalytic 
influence  of  hydrochloric  acid  has  been  measured  at  60°  in  order  to 
ascertain  the  influence  of  the  alkyl  group.  On  the  assumption  that 
the  barium  alkyl  sulphates  and  the  corresponding  alkylsulphuric  acids 
are  hydrolysed  at  the  same  rate,  concordant  values  are  obtained  for  the 
velocity  coefficient.  The  rate  of  decomposition  of  the  salts  decreases 
as  the  weight  of  the  alkyl  group  increases,  the  values  of  the  velocity 
coefficient  for  lW-hydrochloric  acid  being  0-0085,  0-0083,  and  0-00685 
respectively.  H.  M.  D. 

Hydrolysis  of  Esters  of  Substituted  Aliphatic  Acids.  William 
A.  Drushel  and  E.  W.  Dean  (Amer.  J.  Sci.,  1912,  [iv],  34,  293 — 296. 
Compare  this  vol.,  ii,  147). — The  influence  of  the  hydroxy-  and 
alkyl oxy-groups  on  the  rate  of  ester  hydrolysis  has  been  investigated 
by  a  series  of  experiments  with  the  ethyl  esters  of  glycollic,  methoxy-, 
ethoxy-  and  propoxy-acetic  acids  at  25 '2°,  35°,  and  45°  in  presence  of 
0T  A-hydrochloric  acid.  At  25  2°  the  following  values  were  obtained 
for  AT.105:  acetate  64-7,  glycollate  70-4,  methoxyacetate  38"1,  ethoxy- 
acetate  36-2,  propoxyacetate  35’8.  These  numbers  show  that  the  rate 
of  hydrolysis  is  increased  by  the  hydroxy-  but  retarded  by  the 
alkyloxy-group,  the  retardation  effect  increasing  with  the  size  of  the 
alkyl  radicle.  H.  M.  D. 

Selective  Catalytic  Reactions.  Emil  Abel  ( Zeitsch .  Elektrochem., 
1911,  18,  705 — 708). — In  a  previous  paper  (Abstr.,  1908,  ii,  26),  it 
has  been  shown  that  the  sole  product  of  the  action  of  hydrogen 
peroxide  on  sodium  thiosulphate  in  acetic  acid  solution,  either  alone  or 
in  the  presence  of  an  iodide  as  catalyst,  is  tetrathionate.  It  is  now 
shown  that  when  molybdic  acid  is  used  as  catalyst,  the  thiosulphate  is 
oxidised  directly  to  sulphate,  according  to  the  equation  4H202  + 
S203"  =  2S04"  +  2H'  +  3H20,  without  the  intermediate  production  of 
tetrathionate.  G.  S. 

Optical  Activation  of  Racemic  Bromocamphorcarboxylic 
Acid  by  means  of  Catalysts.  Specificity  of  Catalysts. 
Henry  J.  M.  Creighton  (Trans.  Nova  Scotia  Inst.  Sci.,  1912,  13, 
1  —  34.  Compare  Fajans,  Abstr.,  1910,  ii,  599). — The  rate  of  elimina- 
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tion  of  carbon  dioxide  from  bromocamphorcarboxylie  acid  in  aceto¬ 
phenone  solution,  alone  and  in  the  presence  of  certain  alkaloids,  has 
been  investigated.  Tbe  decomposition  of  the  free  acid  is  a  unimole- 
cular  reaction,  and  the  temperature-coefficient  for  10°  between  60° 
and  80°  is  about  2‘4. 

The  reaction  is  greatly  accelerated  by  the  addition  of  quinine  or 
quinidine,  the  rate  rising  to  a  maximum  and  then  falling  practically  to 
zero.  Further,  the  optical  isomerides  decompose  at  different  rates  in 
the  presence  of  the  same  optically  active  base,  the  difference  in  some 
cases  amounting  to  30%.  On  this  basis  it  was  found  possible 
to  bring  about  the  activation  of  part  of  the  inactive  acid  by  heating 
with  quinine  until  partial  decomposition  had  occurred,  and  then 
interrupting  the  reaction.  The  undecomposed  acid,  as  anticipated,  was 
laevorotatory,  the  bromocamphor  dextrorotatory.  Corresponding 
results  were  obtained  with  quinidine. 

The  specificity  of  catalysts  is  discussed  (compare  Fajans,  loc.  cit.). 

*  G.  S. 

Chemical  Stability.  Frank  W.  Clarke  (J.  Washington  Acad.  Sci ., 
1912,  2,  339 — 344). — Chemical  stability  is  favoured  by  various  con¬ 
ditions,  but  equality  or  approximate  equality  between  the  combining 
masses  is  one  of  them.  The  molecules  of  the  diatomic  elements 
H2,  02,  Cl2,  N2,  etc.,  in  which  two  equal  masses  are  combined,  may  be 
regarded  as  typical  stable  compounds.  Similarly,  also  carbon  mon¬ 
oxide  and  sulphur  dioxide  are  more  stable  than  carbon  dioxide  and 
sulphur  trioxide  respectively,  whilst  amongst  the  halogen  acids,  hydro¬ 
fluoric  is  the  most,  hydriodic  acid  the  least,  stable.  Further,  in  certain 
series,  such  as  chlorides,  iodides,  and  sulphates  of  the  alkali  metals, 
the  solubility  of  the  salts  in  water  attains  a  minimum  when  the  masses 
of  the  combining  radicles  are  most  nearly  equal.  The  latter  rule  does 
not  appear  to  be  universal.  H.  W. 

Apparent  Change  in  Weight  during  Chemical  Reaction. 
J.  J.  Manley  ( Proc .  Roy.  Soc.,  1912,  A,  87,  202 — 204  *). — Minor  errors 
involved  in  Landolt’s  work  on  the  relationship  between  the  total 
masses  of  the  reacting  substances  and  the  products  of  reaction  are 
indicated,  and  further  experiments  have  been  undertaken  in  which 
these  are  eliminated  or  neutralised.  For  this  purpose,  the  action  of 
barium  chloride  on  sodium  sulphate  in  aqueous  solution  was  made  use 
of.  Whereas  Landolt’s  estimated  limit  of  accuracy  in  weighing  was 
±  0'03  mg.,  that  attained  in  the  author’s  experiments  in  the  case  of 
charged  Jena  glass  vessels  is  equal  to  ±0'006  mg.  With  the 
additional  precautions  taken  in  the  measurements  now  described,  it 
has  been  found  that  the  apparent  change  in  mass  for  this  particular 
reaction  is  not  greater  than  1  in  100  millions,  whereas  Landolt’s 
results  only  showed  that  the  change  was  not  greater  than  1  in  10 
millions.  H.  M.  D. 

Atomic  Weights.  Theodore  W.  Richards  (J.  Amer.  Chem.  Soc., 
1912,  34,  959 — 971). — A  lecture  delivered  to  the  Chicago  Section  of 
the  American  Chemical  Society.  T.  S.  P. 

*  and  Phil.  Trans.,  1912,  A,  212,  227 — 260. 
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International  Table  of  Atomic  Weights.  Icilio  Guareschi 
(Atti  R.  Accad.  Sci.  Torino ,  1912,  47,  861 — 877). — The  author 
criticises  the  alterations  made  annually  in  the  table  of  atomic  weights 
authorised  by  the  International  Committee.  These  alterations  are 
often  trivial ;  for  instance,  the  value,  87  6,  given  in  the  first  table  for 
the  atomic  weight  of  strontium,  was  changed  subsequently  to  87'62, 
and  still  later  to  87’63  ;  for  iron,  too,  the  number  55'85  (1910  and 
1911)  has  been  altered  to  55'84  (1912).  Further,  the  alterations  are 
often  made  without  any  proof  being  furnished  of  the  inaccuracy  of  the 
determinations  on  which  the  earlier  numbers  were  based,  the  result 
being  that,  in  some  cases,  a  return  is  made  later  to  these  earlier 
numbers. 

After  discussing  several  of  the  more  important  publications  dealing 
with  the  determination  and  calculation  of  the  atomic  weights,  the 
author  recommends  :  (1)  that  for  practical  laboratory  purposes  a  table 
be  used  giving  the  atomic  weights  as  integers  or  to  the  first  decimal 
place ;  (2)  that  such  table  be  modified  only  in  exceptional  cases  and 
after  repeated  confirmatory  experiments,  and  that  such  modification  be 
made,  not  annually,  but  once  in  five,  or  even  ten,  years  ;  (3)  that 
a  table  of  theoretical  atomic  weights  be  published  and  be  altered  every 
year  in  accordance  with  the  results  obtained  by  recognised  authorities 
in  this  field  of  work — this  table  to  contain  also  the  numbers  of  the 
preceding  one,  in  order  that  the  extent  of  the  changes  made  may  be 
seen  immediately.  T.  H.  P. 

Certain  Physical  Properties  of  the  Alkali  Nitrates  and 
Chlorides.  F.  L.  Haigh  (J.  Amer.  Chem.  Soc.,  1912,  34,  1137— 1 159). 
— The  relation  of  some  physical  constants  of  the  nitrates  and  chlorides 
of  the  alkali  metals  to  the  atomic  weights  is  discussed,  the  properties 
examined  being  specific  gravity  of  the  solids,  melting  points,  heat  of 
solution,  solubility,  and  the  specific  gravity,  expansion  and  index  of 
refraction  of  their  solutions.  Where  the  existing  data  were  found 
insufficient  or  incomparable,  as  in  the  case  of  rubidium  and  caesium, 
new  determinations  have  been  made  and  complete  series  of  values 
are  given. 

The  properties  are,  roughly,  functions  of  the  atomic  weights,  but  the 
exceptions  are  so  many  that  no  generalisations  can  be  made.  The 
elements  tend,  however,  to  form  two  series,  lithium,  sodium  and 
potassium,  and  potassium,  rubidium  and  caesium,  and,  as  a  rule,  the 
latter  group  shows  more  regularity  than  the  former.  Nevertheless, 
rubidium  takes  an  irregular  position  in  the  case  of  the  nitrates,  the 
melting  point  and  molecular  volume  of  rubidium  nitrate  having 
minimum  values  and  the  solubility  a  maximum,  although,  on  the  other 
hand,  the  chlorides  are  not  exceptional. 

Sodium  gives  values  which  approach  more  nearly  those  of  potassium, 
although  the  equivalent  volumes  and  heats  of  solutions  of  the  salts 
approximate  to  the  mean  between  lithium  and  potassium.  Ammonium 
seems  to  be  quite  irregular,  although  in  the  molecular  volume  of 
its  salts  and  the  index  of  refraction  of  the  solutions  it  occupies  its 
proper  position  immediately  after  rubidium  (compare  Tutton,  Trans., 
1903,  83,  1049). 
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The  curves  for  the  specific  gravity  and  molecular  volumes  of  the 
salts  bear  a  resemblance  to  those  of  the  free  elements,  but  the  melting 
points  are  quite  irregular.  The  solubility  curves  are  very  similar,  as 
are  also  those  of  the  heats  of  solution,  and  the  fact  that  potassium, 
rubidium,  and  caesium  salts  have  nearly  equal  heats  of  solution  would 
suggest  that  the  degree  of  hydration  of  the  dissolved  salts  is  nearly 
the  same.  The  specific  gravities  of  equivalent  solutions  at  20°  increase 
regularly  with  atomic  weights,  and  the  values  for  half-normal 
solutions  are  almost  a  mean  between  those  for  normal  solutions  and 
that  of  water.  The  coefficients  of  expansion  for  normal  solutions  of 
the  salts  of  potassium,  rubidium,  and  caesium  appear  to  be  identical, 
whereas  the  expansion  of  sodium  salt  solutions  is  slightly  more  rapid 
and  that  of  lithium  and  ammonium  considerably  less.  Lithium  nitrate 
is  irregular  in  comparison  with  the  chloride.  The  index  of  refraction 
curves  for  equivalent  solutions  are  nearly  parallel,  and  the  indices  for 
A/2-solutions  approximate  to  the  mean  between  the  values  for 
^-solutions  and  that  of  water.  J.  C.  W. 

The  Electron  Conception  of  Valency.  II.  The  Organic 
Acids.  K.  George  Falk  (J.  Amer.  Chem.  Soc.,  1912,  34.  1041). — 
A  reply  to  Fry’s  criticism  (this  vol.,  ii,  547)  of  the  author’s  first  paper 
(Abstr.,  1911,  ii,  711).  T.  S.  P. 

Suggested  Explanation  of  Allotropism  Based  on  the  Theory 
of  Directive  Valency.  Frederick  B.  Guthrie  {J.  Roy.  Soc.,  New 
South  Wales,  1912,  45,  318 — 336). — On  the  basis  of  the  electron  theory 
of  valency,  in  accordance  with  which  the  valency  bonds  may  be  regarded 
as  having  definite  direction,  an  attempt  is  made  to  explain  certain 
cases  of  allotropy  exhibited  by  non-metallic-elements.  It  is  suggested 
that  the  relative  directions  of  the  valency  bonds  in  the  molecule  may 
be  determined  by  the  conditions  under  which  the  molecule  is  formed. 
Variation  in  the  direction  gives  rise  to  molecular  configurations  which 
differ  from  one  another  in  respect  of  the  mode  of  distribution  of  the 
electric  charge  amongst  the  atoms,  and  those  molecules  in  which  the 
charge  is  neutralised  or  symmetrically  distributed  may  be  regarded  as 
being  more  or  less  stable  molecules  and  as  representing  the  various 
allotropic  forms  of  the  elements.  The  hypothesis  is  applied  to  the 
case  of  sulphur,  selenium,  phosphorus,  tellurium,  and  arsenic.  The 
fact  that  the  monatomic  and  the  univalent  non-metallic  elements  do 
not  give  rise  to  allotropic  forms  is  considered  as  evidence  in  support  of 
the  hypothesis.  H.  M.  D. 

Source  of  Error  in  the  Characterisation  of  Chemical 
Individuals.  Rudolf  Wegscheider  (Zeitsch.  physikal.  Chem.,  1912, 
80,  509 — 512). — In  the  course  of  the  investigation  of  certain 
compounds  derived  from  nitrohemipinic  acid,  which  exist  in  different 
allotropic  modifications  (compare  Abstr.,  1908,  i,  793,  794),  the 
following  generalisation  has  been  established.  When  two  isomerides 
at  all  temperatures  fol  ow  accurately  the  rule  of  Carnelley  and 
Thomson  as  regards  constant  solubility  ratio,  and  when  the  ratio  of 
the  solubilities  is  the  same  as  the  composition  of  the  eutectic  mixture, 
the  mixture  of  the  two  isomerides  on  recrystallisation  yields  among 
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other  products  a  mixture  which  cannot  be  separated  into  its 
components  otherwise  than  by  mechanical  means  or  by  means  of 
supersaturation  phenomena,  G.  S. 

Origin  of  the  Names  of  the  Chemical  Elements.  Alexis  M. 
Vasilieff  (Pamphlet,  Kasan,  1912). — -A  discussion  of  the  etymology 
of  the  names  used,  principally  in  Russia,  but  also  in  other  European 
countries,  for  the  chemical  elements  (compare  Diergart,  Abstr.,  1900, 
ii,  593).  T.  H.  P. 

Knowledge  of  the  Ancients  Regarding  Vitriols  and 
Stypteria.  Karl  B.  Hofmann  (J.pr.  Chem.,  1912,  [ii],  80,  305 — 318). 
— Historical.  F.  B. 

Some  Apparatus  and  Methods  for  the  Photochemical 
Laboratory.  A.  Cobenzl  (Chem.  Zeit .,  1912,  30,  913 — 914). — The 
appliances  described  are  a  kneading  mill  and  a  washing  apparatus  for 
gelatin  emulsions,  a  filtering  cylinder,  having  the  filtering  material 
stretched  across  the  lower  opening,  whilst  pressure  is  applied  above  by 
means  of  a  rubber  ball,  and  a  tube  viscosimeter  for  collodion  and 
emulsions. 

The  quality  of  insoluble  substances,  such  as  barium  sulphate,  is 
best  determined  by  shaking  with  water  after  passing 
through  a  sieve,  and  noting  the  time  required  to 
settle  through  a  given  distance  in  a  cylinder. 

C.  H.  D. 

New  Gas-Generating  Apparatus,  K.  Bokmann 
(Zeilsch.  anal.  Chem.,  1912,  51,  641 — 643). — The 
apparatus  (see  Fig.)  consists  essentially  of  the  three¬ 
necked  acid  container,  A,  the  acid-tube,  B,  with 
ground  jointed  centre-piece,  I),  and  stopcock,  C,  and 
the  safety-tube,  E,  which  continues  below  in  the 
tube  M.  This  is  ground  into  the  middle  neck  of  A, 
and  carries  the  stopcocks  F  and  G.  Into  the  neck  at 
the  right  of  A  passes  the  ground  tube,  K,  with  its 
joint  and  its  prolongation,  L.  On  K  is  placed  the 
generating  vessel,  J,  into  the  upper  neck  of  which 
is  placed  the  ground  tube  with  the  gas-regulating  stop¬ 
cock  II.  The  latter  carries  a  bent  delivery  tube  (not 
shown  in  the  Fig.).  Below,  in  J,  is  found  a  rubber 
disk  perforated  like  a  sieve.  When  required  for  use, 
the  tubes  B  and  D  are  removed,  the  container,  A,  is 
filled  with  dilute  acid,  and  B  is  then  replaced.  The 
generating  vessel,  J,  is  now  taken  from  K,  filled  with 
the  gas-generating  material  and  then  replaced.  The 
openings  b  and  c  should  face  the  hole  m,  also  directed 
inwards.  The  ground  tube  is  then  placed  on  the  neck  of  J,  and 
H  is  closed.  Acid  is  now  poured  through  tube  B,  stopcock  F 
being  opened  and  stopcock  G  being  closed,  until  the  tube  B  is  nearly 
filled;  D,  with  stopcock  C  opened,  is  then  inserted,  and  the  apparatus 
is  ready  for  use. 

On  carefully  turning  H,  the  evolution  of  gas  starts  at  once.  The 
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fresh  acid  enters  at  b,  and  forces  its  way  through  the  tubes  b  and  k  to  the 
gas-generating  material,  whilst  the  heavier  spent  acid  is  carried  off 
through  the  tube  L,  and  runs  through  c  to  the  bottom  of  the  container 
A.  The  fresh,  supernatant  acid  does  not  mix  to  any  extent  with  the 
spent  acid  at  the  bottom,  so  the  material  is  constantly  brought 
into  contact  with  fresh  acid.  The  introduction  of  fresh  generating 
material  does  not  involve  the  removal  of  the  acid.  The  stopcocks  C 
and  F  are  closed,  H  is  removed  from  J,  and  fresh  material  introduced 
into  J.  If  fresh  acid  is  required,  H  is  closed,  C,  F  and  G  are  opened, 
and  by  means  of  a  rubber  tube  attached  to  G  the  acid  is  siphoned  off 
and  fresh  acid  is  then  introduced. 

The  stopcocks  C  and  F  should  be  always  open  whether  the  apparatus 
is  in  use  or  not.  The  tube  D  prevents  solid  particles  from  getting  into 
A,  which  would  give  off  gas  and  so  disturb  the  acid.  Tube  E  acts  as 
a  safety  tube  in  case  of  a  too  sudden  evolution  of  gas  if  II  is  closed 
too  suddenly.  L.  de  K. 

A  Modification  of  Ostwald’s  Hydrogen  Sulphide  Apparatus. 
A.  M.  Sklepinski  ( Chem .  Zeit.,  1912,  36,  884). — The  middle  bulb  is 
provided  with  two  inner  tubes,  one  connected  with  the  upper  bulb  and 
terminating  at  the  bottom  of  the  bulb,  the  other  communicating  with  a 
tap  leading  to  the  lowest  bulb,  in  which  the  ferrous  sulphide  is  placed. 
The  delivery  tube  is  on  the  lowest  vessel,  and  closing  the  delivery  tap 
stops  the  supply  of  acid.  The  air-tube  at  the  top  passes  through  a 
washing  flask  containing  a  solution  of  an  iron  salt.  C.  H.  D. 

New  Thermometers  for  Melting-point  Determinations. 
Alvin  S.  Wheeler  {J.  Amer.  Chem.  Soc.,  1912,  34,  1189  *). — A  set  of 
thermometers,  each  having  a  scale  of  35  mm.,  extending  over  50°,  has 
been  patented  ;  the  stem  is  lengthened  to  permit  of  suspension  in  a 
Thiele  apparatus.  J.  C.  W. 

Thermometer  Holder  for  Distilling  Flasks,  the  Entire  Scale 
being  Visible.  Michael  Freund  {Chem.  Zeit.,  1912,  36,  969). — A 
glass  tube,  of  slightly  less  diameter  than  the  neck  of  the  flask,  is 
fitted  into  the  latter  by  a  rubber  ring,  whilst  its  lower  end  is  drawn 
out  and  sealed,  and  just  encloses  the  bulb  of  the  thermometer.  A  cork 
is  thus  dispensed  with.  A  few  drops  of  mercury  may  be  introduced 
into  the  sealed  portion.  C.  H.  D. 

An  Electrically  Heated  Distillation  Apparatus  for  Difficult 
Distillations.  I.  C.  Allen  and  Walter  A.  Jacobs  {Chem.  Zentr., 
1912,  i,  1801 ;  from  J.  Ind.  Eng.  Chem.,  1912,4, 118 — -123). — The  flask 
is  heated  by  means  of  nickel  chromium  steel  wire,  the  coating  being  a 
paste  of  magnesia,  asbestos,  sodium  silicate,  and  magnesium  chloride. 
The  correct  winding  of  the  wire  is  of  importance.  C.  H.  D. 

A  New  Sublimation  Apparatus  and  Results  Obtained  with 

it.  E.  PniLippK  {Chem.  Zentr.,  1912,  ii,  82;  from  Mitt.  Lebemmittel- 
unters.  Hyg.,  1912,  3,  41 — 53). — The  apparatus  consists  of  a  glass  dish 
with  ground  edge,  closed  by  a  slightly  larger  clock  glass,  concave  side 

*  and  Chem,  News,  1912,  106,  155. 
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downward.  To  the  upper  surface  of  the  clock  glass  is  clamped  by 
means  of  a  rubber  ring  and  springs  a  metal  capsule  with  inflow  and 
outflow  tubes  to  serve  as  condenser.  The  loss  in  sublimation 
is  usually  less  than  5%.  The  apparatus  is  particularly  suitable  for  the 
estimation  of  salicylic  and  benzoic  acids  in  milk  and  other  foods. 

C.  H.  D. 

A  Phosphorus  Pipette  of  Coloured  Glass.  Fritz  Friedrichs 
{Zeitsch.  angew.  Chem.,  1912,  25,  1905). — In  order  to  avoid  the 
formation  of  red  phosphorus  under  the  influence  of  light,  a  Hempel 
phosphorus  pipette  is  conveniently  constructed  of  reddish-brown  glass. 

C.  H.  D. 

A  Mercury  Pump  (Laboratory  Type).  Albert  F.  O.  Germann 
and  Ettore  Cardoso  {J.  Chim.  phys.,  1912,  10,  306 — 309). — A  modifi¬ 
cation  of  the  improved  Topler  pump  recently  described  by  Antropoff 
(Abstr.,  1910,  ii,  947).  The  pump  is  made  of  soda  glass  and 
is  mounted  on  an  ordinary  retort  stand.  To  reduce  the  lift  of  the 
mercury  reservoir  in  manipulation,  the  main  cylinder  is  placed  almost 
horizontal.  A  non-return  valve  is  rendered  unnecessary  by  a  long 
vertical  inlet  tube,  which  also  serves  as  a  manometer.  The  tube  leading 
from  the  mercury  reservoir  is  provided  with  an  air  bubble  trap  when 
high  vacua  are  required.  R.  J.  C. 

A  Simple  Valve  for  Filter-Pumps.  Henry  B.  Hutchinson 
{Chem.  News ,  1912,  106,  99). — The  valve  consists  of  a  wide  vertical 
tube,  closed  by  corks,  through  which  glass  tubes  pass,  the  top  of  the 
lower  one  being  flush  with  the  cork,  whilst  the  lower  end  of  the  upper 
tube  is  cut  obliquely.  A  rubber  stopper,  moving  loosely  in  the 
outer  tube,  serves  as  a  valve,  and  prevents  the  return  of  water. 

C.  H.  D. 

A  New  Mercury  Volumenometer.  Paul  Verbeek  {Chem.  Zeit., 
1912,  36,  1029 — 1030). — The  volume  vessel  is  provided  with  a 
T-tube  below,  and  a  ground-on  glass  cap  above,  the  latter  terminating 
in  a  capillary  neck  and  funnel.  The  graduated  burette  communicates 
with  the  lower  end  of  this  vessel.  The  upper  end  of  the  burette  forms 
a  bulb,  fitted  with  a  T-piece,  of  which  one  brauch  is  closed  by  a  tap, 
whilst  the  other  communicates  through  a  rubber  tube  and  pincbcock 
with  a  pair  of  large  mercury  bulbs,  connected  by  flexible  tubing.  The 
weighed  substance  is  introduced  by  removing  the  glass  cap,  and  the 
volume  is  read  in  the  burette.  C.  H.  D. 
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Atomic  Weight  of  Chlorine.  Georges  Baume  and  F.  Louis 
Perrot  (Compt.  rend.,  1912, 155,461 — 464). — The  method  used  depends 
on  the  combination  of  gaseous  hydrogen  chloride  with  a  known  quantity 
of  liquid  ammonia.  The  apparatus  used  is  a  development  of  that 
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described  already  (Abstr.,  1911,  ii,  581)  and  is  figured  in  the  original 
and  its  working  explained. 

The  value  found  is  35 ’465,  taking  the  atomic  weight  of  nitrogen 
as  14-009.  T.  A.  H. 

Synthesis  of  Nitrosyl  Chloride  Gas  and  the  Atomic  Weight 
of  Chlorine.  Eugene  Wourtzel  ( Compt .  rend.,  1912,  155, 

345 — 346). — The  nitrosyl  chloride  was  prepared  by  adding  pure  nitric 
oxide  in  very  slight  excess  to  a  known  weight  of  pure  chlorine  in  a 
small  flask  of  special  form,  the  excess  of  nitric  oxide  being  removed  at 
low  temperature.  The  weight  of  nitric  oxide  entering  into  combina¬ 
tion  was  then  determined,  and  from  the  ratio  NO :  Cl,  taking 
N=  14-008,  the  author  obtained,  as  a  mean  of  five  experiments,  the 
value  35*460  for  the  atomic  weight  of  chlorine,  the  maximum  error 
being  0-003.  W.  G. 

The  Non-Existence  of  Perbromic  Acid.  Philip  W. 
Robertson  ( Chem .  News ,  1912,  106,  50). — Attempts  to  prepare 
perbromic  acid  by  the  action  of  bromine  on  potassium  perchlorate  in 
presence  of  potassium  bromide,  by  heating  potassium  bromate  with 
lead  peroxide,  and  by  the  action  of  bromine  on  sodium  periodate,  have 
led  to  entirely  negative  results.  C.  H.  D. 

Behaviour  of  Iodine  towards  Tannin  and  Peptone.  Carlo 
Casanova  and  Luigi  Carcano  (Boll.  Chim.  Farm.,  1912,  51,  289 — 299). 
— The  authors  bring  forward  evidence  in  support  of  the  view  that,  in 
the  interaction  of  a  halogen  with  water,  the  halogen  combines  with 
the  ions  of  the  water,  giving  HC1  +  HCIO,  these  products  then  reacting 
further,  yielding  partly  CI2  +  H20,  and  partly  2HC1  +  O.  The  system 
HI  +  HIO,  formed  from  iodine  and  water,  is  not  demonstrable  directly, 
as  it  is  destroyed  with  regeneration  of  water  and  halogen,  but  it  is 
possible  to  fix  it  by  means  of  an  alkali. 

When  iodine  acts  on  tannin  in  presence  ,of  water,  the  tannin  mole¬ 
cule  is  partly  oxidised  into  simpler  derivatives,  but  no  organic  iodine 
compounds  are  formed,  as  the  whole  of  the  iodine  is  found  to  be 
transformed  completely  into  hydriodic  acid.  When  treated  with  iodic 
acid,  however,  tannin  is  partly  oxidised  to  simpler  products,  but  is 
mostly  oxidised  and  iodinated  to  a  compound  not  less  complex  than 
tannin  itself. 

In  the  interaction  of  peptone,  water,  and  iodine,  the  last  is  converted 
entirely  into  hydriodic  acid,  but  in  the  action  of  aqueous  iodic  acid  on 
peptone  (and,  probably,  on  all  proteins),  the  latter  is  mostly  oxidised 
and  simplified  to  aliphatic  compounds;  with  some  of  the  peptone, 
which  escapes  such  profound  oxidation,  the  halogen  is  fixed  in  the 
aromatic  nucleus,  giving  iodo-compounds,  these  giving  the  biuret 
reaction,  and  hence  being  more  complex  than  the  amino-acids,  but  less 
so  than  the  peptones.  T.  H.  P. 

The  Volatility  of  Sulphur  and  its  Action  on  Water.  Francis 
Jones  (Mem.  Manchester  Phil.  Soc.,  1912,  50,  No.  XIV,  1 — 5). — It  is 
well  known  that  sulphur  is  volatilised  when  boiled  with  water.  The 
author  now  shows  that  sulphur  volatilises  at  100°  in  the  absence  of 
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water,  and  is  subsequently  deposited  in  aggregations  of  octahedral 
crystals  elongated  so  as  to  appear  needle-shaped,  together  with  smaller 
quantities  of  /3-sulphur  which,  however,  remain  transparent  indefinitely. 
Even  the  purest  forms  of  sulphur  appear  to  possess  sensible  volatility 
at  the  ordinary  temperature,  since  silver  foil  suspended  over  them 
becomes  blackened,  especially  in  the  presence  of  moisture. 

The  author  points  out  that  the  use  of  glass  vessels  to  investigate 
the  action  of  water  on  sulphur  is  untrustworthy,  owing  to  the 
invariable  presence  of  alkali.  When,  however,  sulphur  is  boiled  with 
water  in  vessels  of  platinum  or  fused  silica,  hydrogen  sulphide  and 
thiosulphuric  acid  are  formed,  whilst,  in  the  presence  of  oxygen, 
hydrogen  sulphide  and  sulphuric  acid  are  obtained.  H.  W. 

A  Spectrographic  Study  of  Tellurium.  William  L.  Dudley 
and  E.  Y.  Jones  ( J ,  Amer.  Chem.  Soc.,  1912,  34,  995 — 1014). — By 
fractional  precipitation  with  hydrazine  hydrochloride,  the  authors  have 
obtained  tellurium  free  from  all  impurities,  as  indicated  by  the  spark 
spectrum.  The  twenty  fractions  obtained  showed  no  variations  in 
their  spectra  except  the  appearance  of  the  copper  lines  in  the  last 
fractions,  indicating  that  no  breaking  down  or  separation  of  the 
tellurium  into  parts  differing  in  properties  had  been  effected. 

Tellurium,  which  was  apparently  chemically  pure,  but  had  not  been 
fractionally  precipitated  by  hydrazine  hydrochloride,  was  found  to  con¬ 
tain  traces  of  copper,  iron,  and  silver  when  examined  spectroscopically. 

A  group  of  six  new  lines  in  the  tellurium  spectrum  is  recorded, 
namely,  2002-6,  2001*8,  2000‘4,  1997-6,  1994*8,  and  1993-8.  A 
number  of  strong  lines  given  in  Hartley  and  Adeney’s  measurements 
belong  to  silver,  copper,  and  gold.  T.  S.  P. 

Chemically  Active  Modification  of  Nitrogen  Produced  by 
the  Electric  Discharge.  IV.  (Hon.)  Bobert  J.  Strutt  ( Proc . 
Roy.  Soc.,  1912,  A,  87,  179 — 188.  Compare  Abstr.,  1911,  ii,  482; 
this  vol.,  ii,  153,  447). — The  nature  of  the  chemically  active  modifica¬ 
tion  of  nitrogen  and  of  the  change  by  which  it  is  converted  into 
ordinary  nitrogen  has  been  further  examined.  From  a  rough  com¬ 
parison  of  the  heat  liberated  in  the  reversion  of  active  nitrogen  to  the 
ordinary  form  with  that  generated  in  the  chemical  reaction  between 
the  active  nitrogen  and  nitric  oxide,  it  has  been  found  that  active 
nitrogen  is  highly  endothermic,  but  that  its  energy  content  is  of  the 
same  order  of  magnitude  as  that  of  an  equivalent  of  other  substances. 

In  the  ionisation  which  accompanies  the  decay  of  active  nitrogen, 
the  number  of  ions  produced  is  very  small  in  comparison  with  the 
total  number  of  nitrogen  atoms.  The  ionisation  is  accordingly  a 
subordinate  effect,  and  may  possibly  be  due  to  the  action  of  light 
rays  of  very  short  wave-length,  which  are  emitted  in  the  process 
of  decay. 

Further  evidence  has  also  been  obtained  in  favour  of  the  view  that 
the  decay  of  active  nitrogen  is  more  rapid  at  low  temperatures.  If  it 
is  assumed  that  active  nitrogen  consists  of  monatomic  molecules,  it 
follows  that  the  internal  energy  of  the  molecules  will  not  be  altered  by 
a  change  of  temperature,  and  the  fact  that  the  velocity  of  conversion 
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into  ordinary  nitrogen  increases  with  fall  of  temperature  indicates 
that  high  translational  velocity  of  the  molecules  is  in  itself  unfavour¬ 
able  to  the  change.  It  must,  therefore,  be  inferred  that  the  reaction 
is  mainly  conditioned  by  something  internal  to  the  molecule. 

H.  M.  D. 

Preparation  of  Ammonia  by  the  Catalytic  Combination  of 
Nitrogen  and  Hydrogen.  Badische  Anilin-  &  Soda-Fabrik 
(D.R.-P.  246377.  Compare  this  vol.,  ii,  946). — The  direct  combina¬ 
tion  of  nitrogen  and  hydrogen  to  form  ammonia  can  be  carried  out 
in  the  presence  of  many  salts  of  molybdenum,  or  of  other  catalytic 
agents  at  a  red  heat.  F.  M.  G.  M. 

Electrolytic  Oxidation  of  Ammonia.  Fritz  Fichter  ( Zeitsch . 
Elektrochem. ,  1912,  18,  647 — 652.  Compare  Abstr.,  1910,  ii,  98). — 
It  is  known  that  formamide  can  be  oxidised  in  ammoniacal  solution  to 
carbamide,  and  it  is  now  shown  that  the  oxidation  can  also  be  carried 
out  electrolytically.  The  conclusion  is  drawn  that  in  the  oxidation  of 
organic  compounds  in  ammoniacal  solution,  those  yield  carbamide 
which  give  formamide  as  intermediate  product. 

This  view  has  a  bearing  on  the  anodic  formation  of  carbamide  from 
ammonium  carbamate  in  strongly  ammoniacal  solution,  which  may  be 
represented  by  the  equations:  2NH2*C02H  +  2NH2-OH  =  2NH2-COH  + 
2H20  +  H2N202,  the  formamide  being  further  oxidised  to  carbamide 
in  presence  of  excess  of  ammonia.  Up  to  the  present,  neither 
hydroxylamine  nor  hyponitrous  acid  has  been  detected  in  the  electro¬ 
lytic  oxidation  of  ammonia,  but  the  former,  if  produced,  would  be 
immediately  reduced,  as  shown  in  the  equation.  The  evidence  in 
favour  of  the  formation  of  hyponitrous  acid  is  indirect.  Miiller  and 
Spitzer  (Abstr.,  1906,  ii,  158)  found  that  the  gaseous  and  dissolved 
products  of  oxidation  were  less  by  20  to  30%  than  that  calculated 
from  the  current  used,  which  would  be  accounted  for  by  the  escape  of 
nitrous  oxide  ;  explosion  experiments  seem  also  to  indicate  the  presence 
of  the  latter  gas  among  the  gaseous  products  of  oxidation  of  an 
ammoniacal  carbamate  solution.  Experiments  carried  out  to  determine 
whether  ammonium  carbamate  can  be  reduced  by  hydroxylamine  to 
formamide  did  not  lead  to  definite  results.  It  is  shown  that  carbamide 
is  formed  in  the  electrolytic  oxidation  of  ammonium  formate  in  aqueous 
and  in  liquefied  ammonia,  and  also  in  the  electrolytic  oxidation  of 
ammonium  acetate. 

When  a  saturated  solution  of  ammonium  carbonate  containing  ethyl 
alcohol  is  electrolysed,  the  solution  yields  on  evaporation  acetamidine 
nitrate,  CH3*C(INH)*NH2,HN03,  which  is  obtained  in  colourless 
crystals.  G.  S. 

Determinations  of  the  Vapour  Pressure  of  Nitrogen 
Tetroxide.  F.  E.  C.  Scheffer  and  J.  P.  Treub  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1912,  15,  166 — 178.  Compare  this  vol.,  ii,  132). — 
The  critical  temperature  of  nitrogen  tetroxide,  observed  by  reflected 
light  in  a  paraffin  bath,  is  found  to  be  158‘2°.  The  vapour  pressure 
has  been  determined  in  a  manometer  similar  to  that  previously  used, 
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but  more  elongated  and  smaller.  In  one  form  of  apparatus  the 
manometer  is  enclosed  in  a  combustion  tube  attached  to  a  Cailletet 
apparatus  and  provided  with  an  outer  jacket  containing  liquid,  which 
may  be  heated  electrically.  The  highest  pressure  thus  obtainable  is 
67  atmospheres,  which  is  below  the  critical  pressure.  In  a  second 
form  of  apparatus,  the  combustion  tube  is  replaced  by  a  copper  tube, 
provided  with  transverse  tubes  opposite  the  needle  of  the  manometer, 
closed  with  glass  plates  cemented  into  steel  mounts  by  an  enamel  of 
sodium  and  potassium  carbonates,  lead  oxide,  and  silica.  The  copper 
tube  is  surrounded  by  two  spiral  lead  tubes,  through  which  heated  oil 
is  circulated  in  opposite  directions.  A  pressure  of  150  atmospheres 
may  be  reached.  The  critical  pressure  is  100  +  2  atmospheres. 
Calculation  shows  that  at  the  critical  point  the  substance  must  consist 
almost  entirely  of  N02  molecules.  The  calculated  latent  heat  of 
evaporation  at  the  boiling  point  is  9200  cal.  C.  H.  D. 

Absorption  of  Phosphoric  Acid  by  Zeolites  (Permutite). 
S.  Graf  Rostworowski  and  Georg  Wiegner  (J.  Landw.,  1912,  60, 
223 — 235). — Potassium  permutite  (Gans,  Chem.  Ind.,  1909,  32, 
No.  8)  failed  to  absorb  phosphate  ions  in  amounts  which  could  be 
detected.  Fixation  of  phosphoric  acid  by  aluminium  hydroxide-silicic 
acid  gels  can  therefore  only  take  place  by  secondary  reactions  with 
previously  liberated  cations  which  form  insoluble  phosphates. 

N.  H.  J.  M. 

The  Supposed  Penta-iodides  of  Arsenic  and  Antimony. 
Emanuele  Quercigh  (Chem.  Zentr.,  1912,  i,  1812;  from  Atti  R.  Accad. 
Inst.  Veneto  Sci.,  1912,  70,  ii,  667 — 673.  Compare  Jaeger  and 
Doornbosch,  this  vol.,  ii,  640). — The  penta-iodides  do  not  exist,  the 
eutectics  having  approximately  the  corresponding  composition.  The 
arsenic-arsenic  iodide  eutectic  point  is  at  71 ’5°,  and  that  for  antimony 
at  80°.  C.  H.  D. 

Volatility  of  Boric  Acid  in  Steam  :  Boiling  of  its  Saturated 
Solutions  with  the  Solid  Phase.  Raffaele  Nasini  and  Fernando 
Ageno  (Atti  R.  Accad.  Lined,  1912,  [v],  21,  ii,  125 — 132). — The 
authors  dispute  the  conclusions  drawn  by  Skirrow  (Abstr.,  1901, 
ii,  448)  and  give  the  results  of  experiments  on  the  distillation  of 
aqueous  boric  acid  solutions  under  various  conditions.  Increase  of  the 
concentration  of  the  initial  solution  is  accompanied  by  increase  in  the 
proportion  of  the  acid  in  the  distillate ;  this  proportion  is  about 
0*01 — 0*02%,  higher  values  being  obtained  only  with  extremely 
concentrated  solutions  and  lower  values  only  with  extremely  dilute 
ones. 

If  great  care  is  taken  to  avoid  superheating,  saturated  solutions  of 
boric  acid  in  presence  of  the  solid  phase  may  be  made  to  begin  to  boil 
at  103*12°/760  mm.,  the  distillate  then  containing  0*039%  of  boric  acid 
or  0*0113  mols.  H3B03  per  100  mols.  of  water.  But  if  such  care  is 
omitted  and  the  solution  in  contact  with  the  solid  phase  attains 
a  temperature  higher  than  that  corresponding  with  the  boiling  point 
of  the  saturated  solution  (103*12°),  the  boiliDg  point  rises  and  the 
vol.  cii.  ii.  62 


ii.  933 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


proportion  of  acid  in  the  distillate  increases  rapidly.  This  result  is 
hardly  explainable  on  the  ground  of  supersaturation  or  superheating, 
as  the  solution  is  in  contact  with  the  solid  phase,  and  it  may  be 
related  to  some  change  in  the  solid,  the  most  probable  being  the 
conversion  of  orthoboric  into  metaboric  acid. 

Miiller  and  Abegg  (Abstr.,  1907,  ii,  157)  showed  that  dilution  of 
solutions  of  borax  is  accompanied  by  decomposition  of  the  borax  into 
metaborate  and  free  boric  acid,  but  the  authors  find  that  distillation 
of  saturated  borax  solutions,  even  when  these  contain  5%  of  added 
boric  acid,  gives  no  appreciable  proportion  of  the  acid  in  the  distillate ; 
this  is  explained  as  due  to  the  consumption  of  the  boric  acid  in  the 
formation  of  polyborates.  T.  H.  P. 

Borohydrates.  I.  Morris  W.  Travers  and  Rames  C.  Ray  ( Proc . 
Roy.  Soc.,  1912,  A,  87,  163 — 179). — When  the  product,  obtained  by 
heating  a  mixture  of  magnesium  powder  and  anhydrous  boric  acid  to  a 
bright  red  heat  in  an  atmosphere  of  hydrogen,  is  treated  with  water,  a 
yellow-coloured  solution  is  obtained,  which  has  powerful  reducing 
properties,  and  experiments  have  been  made  to  ascertain  the  nature  of 
the  substances  which  are  formed  in  these  circumstances. 

The  solution  is  slightly  alkaline  towards  litmus,  and  gives  off 
hydrogen  on  boiling.  On  addition  of  dilute  acids,  a  considerable 
volume  of  gas  is  evolved,  which  consists  of  hydrogen  together  with  a 
trace  of  some  boron  compound.  Both  the  original  and  acidified 
solutions  are  strong  reducing  agents ;  they  take  up  iodine,  and  pre¬ 
cipitate  the  heavy  metals  from  solutions  of  their  salts.  Quantitative 
measurements  of  the  hydrogen  evolved  from  the  solutions  on  the 
addition  of  dilute  acid  and  of  the  iodine  absorbed  by  the  solutions 
show  that  the  ratio  of  hydrogen  and  iodine  equivalents  lies  between 
1  : 1  and  2:1,  and  usually  approaches  closely  to  the  one  value  or  to 
the  other.  It  has  also  been  found  that  the  solutions  contain  one 
atom  of  boron  for  every  atom  of  hydrogen  given  off  on  the  addition 
of  acid. 

When  the  solutions  are  evaporated  in  a  vacuum  at  low  temperature 
with  the  aid  of  a  condenser  cooled  by  liquid  air,  little  or  no  gas 
is  evolved  until  the  water  has  disappeared.  The  viscous  residue  then 
begins  to  give  off  hydrogen  rapidly,  the  evolution  of  gas  continuing 
until  the  viscous  material  has  set  to  a  semi-crystalline  or  glassy  solid. 
The  volume  of  hydrogen  evolved  at  this  stage  is  equal  to  one-half  the 
volume  given  off  on  addition  of  acid  to  the  original  solution. 

If  the  bulb  containing  the  solid  residue  is  allowed  to  remain  in  con¬ 
nexion  with  the  pump,  hydrogen  continues  to  be  evolved  slowly,  and 
when  the  gas  given  off  during  this  stage  is  measured,  its  volume  is 
found  to  be  equal  to  that  of  the  gas  evolved  during  the  process  of 
rapid  emission  of  gas.  If,  at  this  point,  the  residue  in  the  bulb  is 
gently  heated,  a  further  quantity  of  gas  is  evolved,  which  is  sensibly 
equal  to  the  quantity  evolved  on  evaporation  or  during  the  subsequent 
stage  of  slow  evolution. 

From  estimations  of  the  amount  of  boron  in  the  residue  obtained 
after  evaporation  of  the  solution,  it  is  found  that  one-half  of  the  boron 
distils  over  during  the  process  of  vaporisation.  This  portion  is  collected 
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in  the  liquid  distillate,  and  since  the  distillate  absorbs  but  very  little 
iodine,  it  would  appear  that  the  boron  compound  carried  over  is  fully 
oxidised.  Special  experiments  have  shown  that  the  compound  is  not 
boric  acid,  and  the  authors  conclude,  therefore,  that  a  substance  exists, 
which  is  non-acid,  volatile,  and  has  the  formula  (B203)w.  On  this 
assumption,  the  whole  of  the  reactions  investigated  can  be  accounted 
for,  if  the  substances  first  formed  in  the  original  solution  are  hydrated 
derivatives  of  the  oxides  B40,  and  B403.  These  compounds  are 
spontaneously  transformed  in  accordance  with  the  equations  : 
B10,  +  SHs0=(B,0J  +  B!0sH„  B403  +  3H20  =  (B203)  +  B203H6.  The 
changes  taking  place  on  addition  of  acid  are:  Bo02H6  =  B202H2  +  2H2, 
B303H3  =  B203H.2  +  2H2;  on  evaporation  of  the  original  solution  : 
B2O2H0  =  B202  H4  +  H2,  B203H6  =  B203H4  +  H2  ;  on  standing : 

B202H4  =  B202H2  +  H2, 

b2o3h4=b2o3h2  +  H2 ;  on  heating  the  residue  :  B202H2  =  B202  +  H2, 

b203h2 = B203 + H2. 

These  equations  are  also  in  agreement  with  the  fact  that  when  the 
ratio  of  hydrogen  to  iodine  in  the  original  solution  was  1  :  1,  the  heated 
residue  absorbed  a  quantity  of  iodine  approximately  equivalent  to  the 
hydrogen  evolved  during  each  of  the  three  stages  described  above ; 
further,  with  the  observation  that  when  the  ratio  was  2:1,  no  iodine 
was  absorbed  by  the  residue. 

In  reference  to  the  reaction  between  magnesium  boride  and  water, 
measurements  of  the  relation  between  the  boron  passing  into  solution 
and  the  hydrogen  evolved  during  the  reaction,  when  this  is  allowed  to 
take  place  in  a  vacuum,  indicate  that  in  addition  to  Mg3B2,  another 
boride  exists,  for  which  the  formula  Mg2B4  is  suggested.  H.  M.  D. 

Use  of  High  Pressures  in  Chemical  and  Technical  Chemical 
Changes.  Friedrich  Bergius  ( Zeitsch .  Elektrochem.,  1912,  18, 
660 — 662). — An  apparatus  has  been  constructed  in  which  a  pressure 
of  150  atmospheres  can  be  kept  constant  for  twenty  days  at  300°. 
In  this  apparatus  it  has  been  found  that  carbon,  heated  with  liquid 
water  near  its  critical  point,  burns  to  carbon  dioxide  and  hydrogen. 
The  formation  of  material  similar  to  coal  has  been  effected  by  heating 
wood,  etc.,  with  liquid  water  under  pressure,  the  water  in  this  case 
serving  to  absorb  the  heat  given  out  in  the  coaling  process.  The 
gases  given  off  are  mainly  carbon  dioxide  and  methane.  The  com¬ 
position  of  the  product  depends  greatly  on  the  duration  of  the  heating 
and  the  temperature;  that  obtained  in  eight  hours  at  340°  corresponds 
closely  with  good  natural  coal.  From  the  rate  of  change  at  310°  and 
340°  it  is  calculated  that  the  formation  of  the  coal  measures  took 
7 — 8  million  years,  in  good  agreement  with  geological  estimates. 

G.  S. 

Reduction  of  Quartz  by  Hydrogen.  H.  von  Wartenberg 
{Zeitsch.  Elektrochem .,  1912,  18,  658 — 660). — When  heated  at  200° 
in  the  presence  of  finely  divided  nickel,  silicon  hydride,  SiH4,  is 
decomposed  to  the  extent  of  90%  into  silicon  and  hydrogen.  From 
the  displacement  of  the  equilibrium  with  temperature,  the  heat  of 
formation  of  silicon  hydride  is  found  to  be  about  9000  calories,  in 
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good  agreement  with  the  value  deduced  from  the  heats  of  combustion 
of  the  hydride  and  free  silicon.  The  vapour  pressure  of  silicon  has 
been  determined  at  1200 — 1300°  by  the  dynamical  method,  hydrogen 
and  argon  being  used  to  carry  off  the  vapour.  On  the  basis  of  these 
results  it  is  shown  that  when  silicon  dioxide  is  reduced  by  hydrogen 
at  1300°,  the  first  product  is  almost  entirely  silicon  and  not  the 
hydride.  The  latter  is  almost  completely  decomposed  at  1300°. 

When  a  current  of  hydrogen  is  passed  through  a  quartz  tube  heated 
to  1300°,  silicon  collects  in  a  cooled  capillary  attached  to  the  wider 
tube.  There  is  evidence  that  silicon  in  the  state  of  vapour  is  poly¬ 
atomic,  but  the  degree  of  complexity  has  not  been  determined.  Quartz 
sublimes  fairly  readily  in  hydrogen  at  1300°,  but  not  in  nitrogen  under 
the  same  conditions.  G.  S. 

Tendency  of  Halides  and  Phosphates  of  the  Same  Metal 
to  Combine.  I.  Alkali  Chlorides  and  Phosphates.  Mario 
Amadori  (Atli  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  182 — 188). — Owing 
to  the  different  behaviour  exhibited  by  the  alkali  chlorides  and 
fluorides  towards  the  sulphates  (compare  Janecke,  Abstr.,  1908,  ii, 
841 ;  Karand6eff,  Abstr.,  1910,  ii,  33),  the  author  is  making  investi¬ 
gations  to  ascertain  if  a  similar  difference  is  shown  in  the  behaviour 
of  potassium  chloride  and  fluoride  towards  potassium  phosphates. 
The  present  paper  deals  with  potassium  chloride  and  the  three 
potassium  phosphates. 

The  melting  and  transformation  temperatures  of  the  salts  used  are 
as  follows:  KCI,  m.  p.  774°;  KPOs,  m.  p.  798°  (Parravano  and 
Calcagni,  Zeitsch .  anorg.  Chem.,  1910,  65,  i,  gave  823°  and  van 
Klooster,  Abstr.,  1911,  ii,  110,  810°),  trans.  p.,  450°;  K4P207,  m.  p. 
1090°  (Parravano  and  Calcagni,  loc,  cit.,  gave  1092°),  trans.  p.,  278°; 
K3P04,  m.  p.  1340°. 

With  the  system  KC1-KP03,  no  compound  is  formed,  but  a 
tendency  to  the  formation  of  solid  solutions  is  observed  ;  probably  this 
solubility  is  zero  at  450°,  since  the  transformation  point  of  the  meta¬ 
phosphate  is  the  same  in  the  mixtures  as  for  the  pure  salt.  Also, 
with  the  systems  KC1-K4P207  and  KC1_K3P04,  no  indication  is 
obtained  of  the  formation  of  compounds  between  the  constituents. 

>  T.  H.  P. 

Sodium  Carbonate  and  Sodium  Hydrogen  Carbonate.  A. 
Gawalowski  ( Chem .  Zentr.,  1912,  i,  1751  — 1752  ;  from  Zeitsch.  allg. 
osterr.  Apoth.-Ver.,  1912,  50,  63  —  64). —  Pure  sodium  carbonate  is 
obtained  from  the  commercial  salt  by  boiling  with  freshly  precipitated 
lead  carbonate,  adding  sodium  hydrogen  carbonate  to  the  decanted 
liquid,  and  evaporating  in  a  vacuum,  when  potassium  and  sodium 
hydrogen  carbonates  crystallise  out.  The  mother  liquor  is  evaporated 
and  the  first  fractions  rejected,  the  main  fraction  being  redissolved, 
crystallised  from  water  with  refined  wood-charcoal,  and  filtered  through 
platinum  wool.  C.  H.  D. 

Solubility  of  Silver  Chloride  in  Water.  C.  van  Rossem 
(Chem.-  Weekblad,  1912,  9,  657 — 665.  Compare  this  vol.,  ii,  643). — An 
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investigation  of  the  influence  of  the  nitrates  of  ammonium  and 
potassium  on  the  solubility  of  silver  chloride,  and  a  review  of  the 
work  of  Stas  on  the  solubility  of  this  substance.  A.  J.  W. 

Silver  Subfluoride.  Antoine  Guntz  (Bull.  Soc.  chim.,  1912, 
[iv],  11,  845 — 847). — A  reply  to  Yanino  and  Sachs  (Abstr.,  1911,  ii, 
884)  suggesting  that  their  failure  to  obtain  silver  subfluoride  and  the 
dihydrate  of  silver  fluoride  is  due  to  their  not  securing  the  proper 
experimental  conditions.  T.  A.  H. 

Tendency  of  Alkali  Halides  to  Combine  with  Silver 
Halides.  I.  Carlo  Sandonnini  (Atti  R.  Accad.  Lincei,  1912,  [v], 
21,  ii,  196 — 202). — The  marked  solubility  of  silver  halides  in 
concentrated  solutions  of  alkali  halides  is  regarded  as  due  to  the 
formation  of  complexes  of  the  two  classes  of  compounds.  The 
tendency  to  form  complex  compounds  increases  from  the  chloride 
to  the  iodide  of  one  and  the  same  element,  and  the  object  of  the 
author’s  investigations  was  to  ascertain  if  such  regularity  is 
rendered  manifest  by  the  results  of  thermal  analysis. 

The  system  KBr-AgBr  yields  neither  compound  nor  mixed  crystals. 
BbBr-AgBr  gives  a  compound,  probably  2RbBr,AgBr  or 

3RbBr,2AgBr, 

decomposing  on  melting.  KI-Agl  gives  a  compound  which  decom¬ 
poses  when  fused,  and  the  same  is  the  case  with  Rbl-Agl. 

The  results  show  that  the  tendency  of  silver  halides  to  form 
complexes  increases  from  the  chloride  to  the  iodide,  and  increases  also 
with  the  electropositive  character  of  the  alkali  metal,  which  functions 
as  a  simple  ion  of  the  complex.  T.  H.  P. 

Argentic  Persulphate.  Giuseppe  A.  Barbieri  (Gazzetta,  1912, 
42,  ii,  7 — 14). — The  addition  of  a  solution  containing  silver  nitrate 
and  pyridine  to  cold  potassium  persulphate  solution  results  in  the 
formation,  in  golden-yellow  microscopic  needles,  of  a  compound  which 
contains  bivalent  silver  and  has  a  composition  in  agreement  with  the 
formula  AgS208,4Py.  It  remains  unchanged  in  diffused  light,  is 
instantly  reduced  by  dilute  ammonia  solution,  and  yields  argentic 
oxide,  AgO,  when  treated  with  dilute  acids  or  sodium  hydroxide 
solution  (compare  Abstr.,  1906,  ii,  612;  1907,  ii,  767  ;  Barbieri  and 
Calzolari,  Abstr.,  1911,  ii,  889).  T.  H.  P. 

Unstable  Nitrites  Fixed  by  means  of  Organic  Bases.  I. 
Gino  Scagliarini  ( Atti  R.  Accad.  Lined,  1912,  [v],  21,  ii,  88 — 92). — 
Although  Vogel's  work  (Abstr.,  1903,  ii,  591)  has  established  the 
formulae  of  the  hydrates  of  magnesium  nitrite,  uncertainty  still  exists 
with  regard  to  manganese  nitrite.  The  aim  of  the  author’s  experiments 
was  to  fix  these  compounds  in  more  stable  forms. 

With  hexamethylenetetramine,  magnesium  nitrite  gives  the 
compound,  Mg(NO2)2,lOH2O,2C0H12N4,  which  forms  triclinic  crystals 
[Billows  :  a  :  b  :  c  =  0  8461  : 1  :  0  8460  ;  a=126°5',  /?  =  49°10',  y  = 
121°  15']  isomorphous  with  those  of  the  compound 
MgCl2,10H20,2C6H12N4. 
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This  is  the  first  case  observed  among  inorganic  compounds  of 
isomorphism  between  Cl'  and  N02'. 

Manganese  nitrite  gives  the  compound,  Mn(NO2)2,10H2O,2C6H12N4, 
which  forms  white  crystals  with  a  red  reflexion  and  isomorphous 
with  those  of  the  manganese  compound. 

Attempts  to  separate  cobalt  and  nickel  nitrites  in  a  similar  manner 
were  unsuccessful,  owing  to  the  very  ready  solubility  of  these  nitrites. 
The  latter  can,  however,  be  isolated  in  the  form  of  mixed  crystals  with 
magnesium  or  manganese  nitrite.  T.  H.  P. 

Unstable  Nitrites  Fixed  by  means  of  Organic  Bases.  II. 
Gino  Scagliarini  [Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  151 — 154). — 
By  making  use  of  pyridine  in  place  of  hexamethylenetetramine  (see 
preceding  abstract),  the  author  has  prepared  the  following  crystalline 
compounds:  (1 )  Cu(N02)2,2C5H5N ;  (2)  Ni(N02)2,2C5H5N,2H20,  and 
(3)  4Co(NO2)2,CoO,10C5H5N.  T.  H.  P. 

The  History  of  Zinc.  W.  Hommel  ( Chem .  Zeit.,  1912,  36, 
905 — 906,  918 — 920). — The  name  zinc  is  erroneously  attributed  to 
Basil  Valentine,  and  the  discovery  of  the  metal  to  Paracelsus.  The 
identification  of  zinc  as  the  metal  from  blende  was  only  accomplished 
by  Homberg  in  1695.  The  history  of  the  subject  is  discussed  in 
detail.  C.  H.  D. 

Cuprous  Sulphantimonites.  Nicola  Parravano  and  Pietro  de 
Cesaris  ( Gazzetta ,  1912,  42,  ii,  189 — 193). — The  authors  have  investi¬ 
gated  the  melting-point  diagram  of  the  system  Sb2S3-Cu2S,  the  fusion 
being  carried  out  in  an  atmosphere  of  nitrogen.  The  results  indicate 
the  formation  of  cuprous  metasulphantimonite,  Cu2S,  Sb2S3,  correspond¬ 
ing  with  the  mineral  wolfsbergite,  and  of  cuprous  orthosulphantimo- 
nite,  3Cu2S,Sb2S3,  corresponding  with  the  principal  constituent  of 
stylotypite.  A  mixture  of  the  composition  3Cu2S,Sb2S3  exhibits  two 
arrests,  at  607°  and  570°  respectively  (compare  P61abon,  Abstr.,  1905, 
ii,  435).  The  more  the  mixtures  differ  in  composition  from  the 
eutectics,  the  lower  are  the  temperatures  at  which  the  eutectic  arrests 
occur,  this  being  evidently  due  to  the  low  thermal  conductivity  of  the 
fused  masses.  The  results  of  the  thermal  analysis  ate  confirmed  by 
those  of  a  micrographic  study.  T.  H.  P. 

Purification  of  Mercury.  W.  R.  Forbes  {Chem.  News,  1912, 
106,  74). — Large  quantities  of  mercury  are  best  purified  by  oxidation 
with  air,  followed  by  shaking  with  charcoal  powder  saturated  with 
oxygen  C.  H.  D. 

The  Compounds  of  Cerium  with  Nitrogen  and  Hydrogen. 
Franz  W.  Dafert  and  R.  Miklauz  ( Monatsh .,  1912,  33,  911 — 918). — 
The  absorption  of  hydrogen  by  cerium  takes  place  readily  at  310°,  and  is 
complete  at  450°,  with  the  formation  of  the  hydride,  CeH3  (compare 
Muthmann  and  Kraft,  Abstr.,  1903,  ii,  212).  It  is  dark  blue  to  black 
in  colour,  and  takes  fire  spontaneously  in  the  air.  When  the  pure 
compound  is  treated  with  a  slow  stream  of  moist  air,  no  ammonia  is 
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formed  (compare  Lipski,  Abstr.,  1909,  ii,  478),  but  when  allowed  to 
take  fire  spontaneously  the  cerium  formed  by  the  dissociation  of  the 
hydride  partly  combines  with  nitrogen  from  the  air,  and  then  gives 
ammonia  with  moisture.  Cerium  often  contains  traces  of  nitrogen, 
with  the  result  that  the  hydride  then  smells  of  ammonia  on  exposure 
to  the  air. 

The  pure  nitride  is  obtained  by  heating  the  hydride  at  800 — 900° 
in  a  current  of  nitrogen  ;  it  cannot  be  produced  by  heating  the  metal 
in  nitrogen  (compare  Muthmann  and  Kraft,  loc.  cit.).  No  ammonia 
is  produced  during  the  reaction,  neither  is  ammonia  produced  by  heating 
the  nitride  in  a  current  of  hydrogen  (compare  Whitehouse,  Abstr., 
1907,  ii,  680  ;  Lipski,  loc.  cit.) 

By  the  action  of  a  mixture  of  nitrogen  and  hydrogen  on  cerium  at 
relatively  low  temperature,  the  chief  product  is  the  hydride,  together 
with  some  nitride ;  at  higher  temperatures  the  nitride  only  is  formed. 
There  is  no  appreciable  formation  of  ammonia. 

No  evidence  has  been  obtained  of  the  formation  of  an  imide  or 
other  compound  of  cerium  containing  both  nitrogen  and  hydrogen. 

T.  S.  P. 

Hydrates  of  Lanthanum  Oxalate.  Charles  James  and  C.  F. 
Whittemore  (J.  Amer.  Ghem.  Soc.,  19  12,  34,  1168 — 1171). — In  order 
to  ascertain  whether  the  oxalonitrate  of  lanthanum  exists  at  25°,  the 
system  lanthanum  oxalate,  lanthanum  nitrate,  and  water  has  been 
studied.  It  is  found  that  no  such  compound  exists  at  this  temperature, 
but  that  hydrates  of  lanthanum  oxalate,  with  3,  5,  and  8  molecules 
of  water,  do  exist,  and  that  the  hydrate  with  11H20  is  unstable  in 
contact  with  lanthanum  nitrate.  J.  C.  W. 

Action  of  Seltzer  Water  on  Aluminium.  A  Barille  (J.  Pharm. 
Chim.,  1912,  [vii],  6,  110 — 113). — The  author  has  shown  previously 
(Abstr.,  1911,  ii,  889)  that  the  metals  and  alloys  commonly  used  for 
siphon  heads  are  attacked  by  seltzer  water.  He  now  finds  that 
aluminium  is  slowly  attacked  by  seltzer  water,  a  flocculent  precipitate 
of  aluminium  hydroxide  being  formed  in  the  water.  A  similar  obser¬ 
vation  has  been  made  by  Leo  Taylor,  of  London,  for  aluminium 
bronze,  and  by  Heyn  and  Bauer  for  ordinary  water  and  seltzer 
water,  in  contact  with  aluminium,  rolled  cold.  The  latter  authors, 
however,  find  that  aluminium,  after  being  heated  to  450°,  is  only 
slightly  acted  on  by  ordinary  water.  As  insoluble  aluminium  com¬ 
pounds  are  not  toxic,  and  since  aluminium  has  certain  practical 
advantages,  the  author  recommends  that  siphon  heads  should  be 
constructed  of  this  metal  and  lined  with  porcelain.  T.  A.  H. 

Preparation  of  Pure  Aluminium  Oxide  from  Bauxite 
and  other  Aluminium-containing  Material.  Ottokar  Serpek 
(D.It,-P.  246419). — When  bauxite  or  other  aluminium-containing 
material  is  heated  with  coal  in  the  presence  of  nitrogen  or  air,  a 
nitride  is  formed,  which,  when  heated  with  water  under  pressure,  is 
decomposed  according  to  the  equation  :  2A1N  +  3H20  =  2NH3  -I-  A1203. 

A  sample  of  bauxite  (5  parts)  containing  A1203  =  83’7%  and  Si02 16*1% 
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when  heated  with  two  parts  of  carbon  during  two  hours  at  1400° 
furnished  a  product  containing  N  =  3%  and  Si02  4% ;  at  1600°  12% 
of  nitrogen  was  absorbed,  whilst  after  one  hour  at  1800°  the  product 
contained  AIN  =  97-5%,  A1203  =  1  -9%,  and  Si02  =  0-7%.  F.  M.  G.  M. 

Aluminium  Peroxide.  A.  Terni  ( Atti  R.  Accad.  Lined,  1912, 
[vj,  21,  ii,  104 — 108). — The  addition  of  excess  of  30%  hydrogen 
peroxide  solution  to  a  solution  of  aluminium  hydroxide  in  the  minimal 
quantity  of  50%  potassium  hydroxide  solution  results  in  the  precipita¬ 
tion  of  the  compound,  A1203,A1204,10H20,  which,  in  the  dry  state, 
forms  an  amorphous,  white  powder.  This  compound  shows  all  the 
properties  of  a  true  peroxide. 

Further  experiments  indicate  that  the  initial  product  of  the  oxida¬ 
tion  of  aluminium  hydroxide  by  means  of  hydrogen  peroxide  is  the 
dioxide,  A1204,  which,  however,  undergoes  gradual  decomposition  in 
presence  of  water  into  the  oxide  described  above.  T.  H.  P. 

Crystalline  Form  of  Manganous  Chloride  Tetrahydrate. 

Vasile  C.  Butureanu  (Ann.  Sci.  Univ.  Jassy ,  1912,  7,  179 — 182) _ 

Monoclinic  crystals  of  MnCl2,4H20,  with  a  habit  tabular  to  the  ortho- 
pinacoid,  show  the  new  crystal-forms  r(101)  and  r'(l01).  L.  J.  S. 

The  Preparation  of  Ferrous  Chloride  by  the  Electrolysis 
of  an  Ethereal  Solution  of  Ferric  Chloride.  H.  Earnest 
Williams  ( J .  Amer.  Chem.  Soc.,  1912,  34,  1014 — 1016). — The  electro¬ 
lysis  of  concentrated  ethereal  solutions  of  ferric  chloride,  using  a  high 
current  density,  gives  metallic  iron  and  hydrogen  at  the  cathode,  and 
a  few  bubbles  of  gas,  probably  oxygen,  at  the  anode.  Dilute  solutions 
give  ferrous  chloride  at  the  cathode  when  a  low  current  density  is 
employed  ■  no  chlorine  or  other  gas  is  evolved,  but  hydrochloric  acid 
accumulates  in  the  solution  as  the  electrolysis  continues.  Monochloro- 
ethyl  ether  could  not  be  detected  as  a  product  of  reaction,  but  the  author 
assumes  its  formation  as  an  intermediate  product  in  order  to  explain 
the  results  obtained.  T.  S.  P. 

Normal  Chromium  Nitrate.  O.  M.  Halse  (Chem.  Zeit.,  1912, 
36,  962). — A  solution  of  chromic  hydroxide  in  dilute  nitric  acid 
deposits,  on  very  slow  evaporation,  violet  crystals,  m.  p.  100°,  having 
the  composition  Cr2(N03)6,15H20.  Decomposition  takes  place  during 
dehydration  (compare  Jovitschitsch,  this  vol.,  ii,  261).  C.  H.  D. 

A  Study  of  the  Change  from  Violet  to  Green  in  Solu¬ 
tions  of  Chromium  Sulphate.  Minnie  A.  Graham  (Amer.  Chem.  J., 
1912,  48,  145 — 190). — The  yield  of  violet  chromic  sulphate,  when 
prepared  from  chromic  acid  by  Richards  and  Bonnet’s  method 
(Abstr.,  1904,  ii,  343),  is  increased  by  carrying  out  the  reduction  at 
low  temperatures,  by  allowing  considerable  time  for  the  deposition  of 
the  salt,  and  by  keeping  all  solutions  as  cold  as  possible  during  the 
process  of  purification. 

Solutions  of  the  violet  salt  are  not  stable  at  room  temperature,  and 
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the  results  of  any  measurements  are  made  more  trustworthy  by  keeping 
the  solutions  at  a  low  temperature  until  needed  for  experiments. 

Measurements  of  the  density,  viscosity,  and  electrical  conductivity  of 
solutions  of  different  concentrations,  both  with  rising  and  falling  tem¬ 
peratures,  indicate  that  there  is  a  condition  of  equilibrium  between 
the  violet  and  green  modifications  for  each  temperature  and  each 
concentration. 

The  hydrolysis,  as  determined  by  the  conductivity  method,  is  in¬ 
creased  in  both  the  violet  and  green  solutions  by  dilution.  At  0°  the 
violet  solution  is  hydrolysed  to  a  small  extent  only ;  the  green  solution 
shows  a  tendency  to  dehydrolyse  at  low  temperatures. 

The  percentage  hydrolysis  of  solutions  of  different  concentrations 
and  ages  was  determined  by  measurements  of  the  velocity  of  catalysis 
of  sucrose  solutions ;  such  measurements  also  showed  that  the  change 
from  violet  to  green  is  much  more  rapid  than  the  reverse  process. 

The  absorption  spectra  of  the  various  solutions  indicate  that  the 
change  in  colour  which  occurs  is  not  due  to  simple  hydrolysis,  but  is 
the  result  of  a  process  involving  both  hydrolysis  and  a  change  in 
structure. 

As  a  result  of  the  numerous  measurements  made,  the  author  draws 
the  conclusion  that  the  reaction  to  which  the  change  in  colour  is  due 
does  not  take  place  in  successive  steps  involving  the  formation  of  a 
number  of  intermediate  compounds,  but  that  it  is  a  single  process 
tending  to  an  equilibrium  defined  by  the  variables  :  time,  temperature, 
and  concentration.  T.  S.  P. 

The  Reaction  between  Sodium  Thiosulphate  and  a  Mixture 
of  Potassium  Dichromate  and  Sulphuric  Acid.  A  Contri¬ 
bution  to  the  Chemistry  of  Chrome  Tannage.  Edmund 
Stiasny  and  B.  M.  Das.  («/.  Soc.  Chem.  Ind.,  1912,  31,  753 — 759). — 
In  the  two-bath  chrome  tannage  process,  the  hides  or  skins  are  first 
treated  with  a  solution  of  potassium  dichromate  containing  various 
amounts  of  mineral  acid,  and  then  reduced  in  a  second  bath,  the 
reducing  agent  being  generally  sodium  thiosulphate.  From  an  investi¬ 
gation  of  the  reactions  which  take  place,  the  authors  draw  the  con¬ 
clusion  that  the  reduction  is  a  complex  process,  consisting  of  the  three 
single  reactions  :  (.4)  K2Cr207  +  6H2S04  +  6Na2S203  =  K2S04  + 

2Cr(0H)S04  +  3Na2S406  +  3Na2S04  +  5H20 j  {£)  4K2Cr207  +  9H2S04  + 
3Na2S208  -  4K2S04  +  8Cr(0H)S04  +  3Na2S04  +  5H20  ;  ( G )  K2Cr207  + 
3H2S04  +  3Na2S203  =  K2S04  +  2Cr(0H)S04  +  3Na2S04  +  3S  +  2H20. 
The  extent  to  which  each  of  these  reactions  takes  place  depends  on 
the  dilution  and  on  the  amounts  of  acid  and  thiosulphate  present. 
Dilution  increases  slightly  the  share  of  reaction  A,  diminishes  con¬ 
siderably  the  share  of  B,  and  increases  considerably  the  share  of  G. 
Excess  of  acid  increases  the  share  of  reactions  A  and  B,  and  greatly 
diminishes  the  share  of  G,  whilst  excess  of  thiosulphate  increases  the 
share  of  A,  and  especially  that  of  G,  and  diminishes  the  share  of  B. 

Very  little  sulphur  is  present  in  the  reduced  liquor,  the  sulphur 
formed  according  to  equation  G  reacting  to  a  great  extent  with  the 
tetrathionate,  forming  pentathionate  ;  some  of  it  is  present  in  the 
colloidal  form. 
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Seventy  to  eighty  %  of  the  process  takes  place  too  quickly  for 
measurement ;  speed  measurements  can  be  made  only  on  the  last  stages 
of  the  reaction. 

Full  details  are  given  of  the  methods  of  analysis  of  the  various 
reaction  mixtures,  in  which  the  following  substances  may  be  simul¬ 
taneously  present :  potassium  dichromate,  chromic  acid,  sulphuric  acid, 
basic  chromic  sulphate,  thiosulphate,  tetra-  and  penta-thionate,  sodium 
and  potassium  sulphate,  and  sulphur  in  colloidal  solution.  T.  S.  P. 

Formation  of  Combined  Striations  and  Combined  Faces, 
and  Destruction  of  Crystals  of  Chrome  Alum  on  Solution. 
K.  Gkinakowsky  ( J Russ.  Phys.  Chem.  Soc.,  1912,  44,  802 — 818). — 
The  results  of  observations  on  crystals  of  chrome  alum  immersed  in 
either  moving  or  still  solutions  of  the  alum  show  that  the  equivalent 
elements  of  the  crystal  do  not  all  possess  identical  solubilities,  and  that 
the  degree  of  supersaturation  or  the  opposite  of  the  solution  has 
different  values  for  the  different  faces  of  the  polyhedron,  and  is 
dependent  on  the  temperature.  At  low  temperatures  the  edges  and 
angles  are  the  less  soluble,  and  at  high  temperatures,  the  faces  ;  the 
edges  of  obtuse  angles  are  more  stable  than  the  summits  of  four-faced 
angles  at  low  temperatures,  whilst  at  high  temperatures  the  reverse 
holds.  Pawloff’s  statement,  that  the  surface  layer  of  a  crystalline 
substance  is  vectorial  in  character  and  influences  the  direction  and 
general  course  of  the  deformation,  applies  to  some  extent,  especially  in 
the  case  of  twinning  deformation.  The  latter  indicates  the  existence 
of  a  temperature-limit  for  a  possible  equilibrium  of  the  system  crystal- 
mother  liquor,  the  surface  energy  being,  for  a  given  crystallographic 
form,  a  maximum. 

The  direction  and  course  of  the  deformation  of  crystals  of  chrome 
alum  show  that  the  octahedron  is  the  most  stable  form,  and  is  followed 
in  order  by  the  rhombic  dodecahedron,  cube,  and  trapezohedron. 

The  electrical  conductivities  and  absorption  spectra  of  solutions  of 
chrome  alum  are  in  agreement  in  indicating  78°  to  be  the  transition 
point  of  the  violet  to  the  green  modification.  T.  H,  P. 

Preparation  of  Molybdenum  Compounds  Containing 
Nitrogen.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  246554). — 
When  molybdenum  oxide,  hydroxide,  or  mixtures  of  the  above  with 
the  element  are  heated  at  500 — 600°  with  equal  parts  of  nitrogen  and 
hydrogen  under  a  pressure  of  about  60  atmospheres,  a  molybdenum 
nitride  is  formed,  which  finds  technical  employment,  and  when 
subsequently  heated  in  a  vacuum  furnishes  a  continuous  method 
for  the  preparation  of  pure  metallic  molybdenum  and  ammonia. 

F.  M.  G.  M. 

The  Preparation  of  Ductile  Tungsten,  Melting  Point  and 
Other  Properties  of  Pure  Tungsten.  Otto  Ruff  ( Zeitsch .  angew. 
Chem.,  1912,  25,  1889 — 1897). — A  review  of  the  best  methods  of 
preparation.  Tungsten  trioxide  is  purified  by  reduction  at  1000°  in  a 
current  of  hydrogen  and  steam  to  the  dioxide,  which  is  then  heated  in 
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chlorine,  the  oxychloride  being  sublimed  and  transferred  to  hydro¬ 
chloric  acid,  when  pure  tungsten  trioxide  is  precipitated.  The  pre¬ 
cipitate  is  washed,  dried,  and  ignited  at  1200°,  when  considerable 
shrinkage  takes  place.  The  finely  powdered  product  is  then  reduced 
in  hydrogen  at  1250°,  nickel  boats  being  used  in  a  porcelain  tube. 
The  crystalline  metal  is  compressed  into  the  form  of  rods  under  about 
5000  atmospheres  pressure,  and  the  brittle  rods  are  rendered  stronger 
by  heating  in  hydrogen  at  1300°.  The  presence  of  0,05%  of  carbon  is 
favourable.  The  final  sintering  takes  place  by  electrical  heating  at  a 
temperature  of  2620 — 2650°.  An  electric  furnace  for  this  purpose  is 
described.  The  tungsten  contracts  by  about  14%.  The  sintered  rods 
are  still  quite  brittle,  and  have  to  be  rendered  malleable  and  ductile 
by  hammering  at  1250°  in  an  atmosphere  of  hydrogen.  A  special 
apparatus  for  the  hammering  is  described.  The  hammered  rods  are 
then  drawn  at  400 — 600°  to  the  required  size  through  diamond  dies. 
The  thin  wires  finally  obtained  are  perfectly  flexible,  and  may  be 
drawn  cold.  The  worked  metal  is  silver-white,  and  does  not  oxidise 
appreciably  below  a  red  heat.  It  is  not  attacked  by  concentrated 
acids,  including  hydrofluoric  acid.  C.  H.  D. 

Specific  Resistance  and  Absorptive  Power  of  Tungsten 
at  High  Temperatures.  Marcello  von  Pirani  ( Physikal .  Zeitsch., 
1912,  13,  753 — 754). — Measurements  have  been  made  of  the  variation 
of  the  electrical  resistance  of  tungsten  with  temperature  between 
1100°  and  2000°.  By  means  of  a  special  arrangement  of  the  electrially 
heated  ribbon  of  metal,  it  was  possible  to  ascertain  the  true  tempera¬ 
ture  by  optical  observations.  The  data  thus  obtained  differ  to  only  a 
small  extent  from  those  recorded  in  the  previous  series  of  measurements 
( Ber .  Deut.  physikal.  Ges.,  1910,  12,  301).  H.  M.  D. 

Photochemical  Properties  of  Tungstic  Acid.  (Mile.)  A.  F. 
Vasilieva  ( J .  Russ.  Phys.  Ghem.  Soc.,  1912,  44,  819 — 835). — The 
author  has  investigated  the  photochemical  properties  of  the  com¬ 
pound  obtained  by  Graham  by  acidifying  a  solution  of  sodium  tungstate, 
and  described  by  him  as  colloidal  tungstic  acid,  but  by  Saban6eff 
(Abstr.,  1897,  ii,  456)  as  an  amorphous  modification  of  sodium  meta¬ 
tungstate,  Na20,4W03. 

In  presence  of  an  organic  reducing  agent,  such  as  dextrose,  sucrose, 
dextrin,  cellulose,  formaldehyde,  etc.,  a  solution  of  this  compound 
becomes  blue  when  exposed  to  sunlight.  The  solution  gradually  loses 
this  property,  such  transformation  of  the  sensitive  into  the  non¬ 
sensitive  compound  obeying  the  law  of  reactions  of  the  first  order. 
The  reverse  change  is  found  to  be  brought  about  by  heating  the 
solution,  this  result  being  in  agreement  with  observations  on  the 
absorption  spectra. 

It  may  be  that  colloidal  tungstic  acid  exists  in  two  modifications, 
the  one  sensitive  to  the  action  of  light  being  converted  into  the  other 
by  absorption  of  water,  or  the  compound  showing  photochemical 
properties  may  be  tungsten  trioxide,  which  adsorbs  a  molecule  of 
sodium  tungstate,  giving  the  insensitive  colloid.  T.  H.  P. 
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Compounds  of  Silicotungstic  Acid  with  Antipyrine  and 
Pyramidone.  Maurice  Javillier  ( Chem .  Zentr .,  1912,  ii,  36;  from 
Bull.  Sci.  Pharrn.,  1912,  19,  70 — 72). — Antipyrine,  even  in  1  : 10,000 
solution  acidified  with  hydrochloric  acid,  gives  a  white  precipitate, 
Si02,12W03,2H20,4CnH120N2,7H20.  Pyramidone  gives  a  yellow 
precipitate  containing  Si02,12W03,2H20,3C13Hl70N3,8H20.  The 
method  may  be  used  quantitatively.  C.  H.  D. 

Density  of  Uranous  Oxide  and  its  Solubility  in  Nitric  Acid 
and  Aqua  Regia.  Albert  Raynaud  (Bull.  Soc .  chim.,  1912,  [iv], 
11,  802 — 804.  Compare  this  vol.,  ii,  166). — Uranous  oxide,  prepared 
by  igniting  recrystallised  uranyl  oxalate  in  a  current  of  hydrogen  at 
300 — 320°,  has  D  8'2,  and  is  slightly  more  soluble  in  nitric  acid  than 
in  aqua  regia.  In  each  of  these  solvents  the  solubility  increases  slowly 
and  regularly  between  0°  and  20°,  more  rapidly  between  20°  and  50°, 
and  shows  very  little  change  from  50°  to  100°.  T.  A.  H. 

A  Compound  of  Uranyl  Nitrate  with  Nitrogen  Dioxide. 
Ernst  Spath  (Monatsh.,  1912, 33,853 — 857). — When  partly  dehydrated 
uranyl  nitrate  (22’5  grams),  having  approximately  the  composition 
U02(N03)2,2H20,  is  dissolved  in  fuming  nitric  acid  (D=  1  *52,  30  c.c.), 
the  solution  cooled,  and  then  treated  with  a  mixture  of  nitrogen 
pentoxide  (20  grams)  and  excess  of  liquid  nitrogen  dioxide  (12  c.c.),  a 
light  yellow  precipitate  is  obtained,  having  the  composition 

U02(N0s)2,2N02. 

It  is  decomposed  by  water  into  uranyl  nitrate  and  nitrogen  dioxide  ;  at 
163 — 165°  anhydrous  uranyl  nitrate  is  formed  (compare  Marketos,  this 
vol.,  ii,  848).  It  is  not  identical  with  uranous  nitrate.  T.  S.  P. 

The  Preparation  of  Pure  Thoria  from  Monazite  Sand  by 
means  of  Hypophosphoric  Acid.  Fritz  Wirth  ( Zeitsch .  angew. 
Chem.,  1912,  25,  1678 — 1679.  Compare  Rosenheim,  this  vol.,  ii,  869). 
— Thorium  is  best  precipitated  quantitatively  by  means  of  sodium 
hypophosphate.  The  precipitate  may  be  boiled  with  potassium 
hydroxide  and  purified  by  precipitation  as  oxalate,  or  oxidised  by 
nitric  acid  to  phosphate  and  so  rendered  soluble  in  acids. 

If  other  earths  are  present,  the  solution  should  contain  15 — 20%  of 
free  sulphuric  acid,  and  the  precipitation  should  be  performed  in  a 
boiling  solution.  C.  H.  D. 
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Pseudomorphs  after  Stibnite  from  Mexico.  William  E.  Ford 
and  Walter  M.  Bradley  (dmer.  J.  Sci.,  1912,  [iv],  34,  184 — 186). — 
Prismatic  crystals,  from  veins  in  limestone  near  Chareas  in  San  Luis 
Potosi,  have  the  form  of  stibnite,  but  they  consist  of  a  fine-grained, 
yellow  material,  which  appears  to  be  amorphous  and  of  somewhat 
variable  composition  (anal.  land  II). 

Sb205.  CaO.  HjO.  Total.  Sp.  gr. 

I.  85-53  971  4-80  100-04  4’906 

II.  90-43  7-36  3-83  101  62 

L.  J.  S. 
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Arsenoferrite,  a  New  Member  of  the  Iron-pyrites  Group. 
Heinrich  Baumhaukr  ( Zeitsch .  Kryst.  Min.,  1912,  51,  143 — 145). — 
Dark  brown  pseudomorphous  crystals  with  a  form  (o  111,  a  100,  d  110, 
/310)  similar  to  that  of  iron-pyrites  are  occasionally  found  with  crystals 
of  felspar  and  quartz  on  the  gneiss  of  the  Binnenthal,  Switzerland. 
Analysis  of  a  small  fragment  showed  the  presence  of  iron  and  arsenic 
in  the  ratio  1  : 2,  suggesting  that  the  original  mineral  was  iron 
diarsenide,  FeAs2.  For  this  hypothetical  mineral  the  name  arsenoferrite 
is  suggested.  L.  J.  S. 

Manganese  and  Iron  Minerals  from  the  Valley  of  Borca, 
Roumania.  Vasile  C.  Butureanu  (Ann.  Sci.  Univ.  Jassy,  1912,  7, 
183 — 186). — The  minerals  analysed  are  from  a  new  locality  in  the  area 
of  crystalline  schists  in  the  neighbourhood  of  Brosteni,  Roumania. 
A  compact,  greyish-pink  material,  resembling  rhodocrosite  in  appearance 
and  containing  intermixed  rhodonite,  gave  anal.  I  (after  deducting 
insoluble  15 '44,  A1203  1*90%).  This  agrees  with  the  same  formula, 
5MnC03,FeC03,  as  similar  carbonates  from  the  same  district  (Abstr., 
1908,  ii,  955 ;  1909,  ii,  745),  and  the  name  ponite  is  proposed. 

FeO.  MnO.  MnO.,  CaO.  MgO.  C02.  H20.  Sp.  gr. 

I.  5-17  51-10  —  "  4-25  1-58  38 '00  —  3'46 

II.  27-28  6-32  49'47  4‘79  1*15  —  10'98  2 '85 

A  compact,  brownish-black  mineral  (anal.  II,  after  deducting  insoluble 
17'32,  A1203  1'57%)  is  referred  to  brostenite  (P.  Poni,  Abstr.,  1901, 
ii,  26).  This  is  a  manganite,  R"H2Mn04,  and  has  resulted  from  the 
alteration  of  the  associated  carbonate.  L.  J.  S. 

Russian  Phosphorites.  Jakov  Samoiloff  (Jahrb.  Min.,  1912,  i, 
Ref.  414 — 415  ;  from  Arb.  d.  Komm.  d.  MosJcauer  Landwirtsch.  Inst, 
zur  Untersuchung  d.  Phosphorite,  1910,  Heft.  2,  131 — 150).-^Anal.  I 
of  phosphorite  of  Portlandian  age  from  Pustoch  Gorki,  Kisteg,  govt. 
Kostroma.  II  (by  V.  Winogradoff)  of  Lower  Neocomian  age  from  the 
same  locality.  These  results  are  recalculated  under  I  a  and  Ila,  there 
being  an  excess  of  fluorine  0'69  and  0‘73%  respectively.  There  is  also 
some  intermixed  clay,  iron  hydroxide,  and  quartz,  and  the  alkalis  must 
be  present  as  glauconite.  Ill  and  IV  of  phosphorites  of  Portlandian 
age  from  Repyevka  and  Gorodishche,  govt.  Simbinsk,  and  V  (by 
A.  Sabanin)  of  Oxfordian  age  from  Gorodishche. 


PA- 

CaO. 

MgO. 

ai203. 

Fe.203. 

K20. 

Na20. 

C02. 

S03. 

I. 

28-98 

44-60 

0-64 

2-60 

1-34 

0-34 

0-74 

5  54 

0-99 

II. 

25-10 

47-07 

0-69 

1-64 

1-26 

0-33 

0-59 

11  72 

0-87 

III. 

25-49 

41-32 

0-54 

1-85 

3-67 

0-55 

— - 

6-98 

5-35 

IV. 

25-35 

40-48 

0-61 

3  01 

5-33 

0-62 

— 

6-16 

316 

V. 

28-03 

41-41 

0-76 

5-69 

1-78 

046 

— 

6-61 

2-27 

Total 

Organic 

.  h2o 

h.2o 

(less 

SiO., 

F. 

Cl. 

FeSo. 

Insol. 

matter. 

ignition. 

at  105°. 

O  for  F). 

I. 

0-40 

3-28 

trace 

0-60 

296 

7-96 

0-90 

100-10 

II. 

0-14 

2-97 

trace 

0-72 

076 

7-72 

0-73 

100-63 

III. 

9-31 

n.d. 

— 

— 

— 

2-92 

1-09 

1-36 

100-43 

IV. 

9-90 

ii.  d. 

— 

— 

— 

1-21 

3-31 

1-20 

100-37 

V. 

7-83 

n.d. 

— 

— 

— 

0-54 

3-70 

0-74 

99-82 
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Ca5F(P04)3. 

CaC03. 

MgC03. 

CaS04,2H.,0. 

FeS2 

68-57 

11-00 

1-34 

2-13 

0-60 

59-37 

24-93 

1-44 

1-87 

0-72 

The  minerals  present  in  the  phosphorite  deposits  include:  iron-pyrites 
(containing  up  to  1%  arsenic),  glauconite,  calcite,  lublinite,  hydrated 
iron  sulphates,  gypsum,  and  barytes.  L.  J.  S. 

Fusion  Experiments  with  Tremolite  and  Diopside.  Franz 
Loewinson-Lessing  (Jahrb.  Min.,  1912,  i,  Ref.  386  ;  Ann .  Inst. 
Polytechn.  St.  Petersburg,  1907,  Abt.  I,  7,  159 — 163). — Experiments 
by  A.  Ginsberg  show  that  fused  tremolite,  or  a  mixture  having  the 
same  composition,  consolidates  as  diopside.  Green  diopside  when  fused 
in  an  atmosphere  of  water  vapour  recrystallises  as  a  complex  inter¬ 
growth  of  individuals,  suggesting  that  these  have  resulted  from  the 
breaking  down  of  a  solid  solution.  L.  J.  S. 

Didymolite,  a  New  Mineral.  A.  Meister  {Jahrb.  Min.,  1912,  i, 
Ref.  403 — 404;  from  Verh.  Min.  Ges .  St.  Petersburg ,  1908,  46, 
151 — 161). — The  mineral  occurs  in  crystalline  limestone  near  a  contact 
with  nepheline-syenite  on  the  Tatarka,  a  tributary  of  the  Angara  in 
Yeniseisk,  Siberia.  It  forms  small,  greyish- white,  bladed  crystals 
resembling  kyanite  in  appearance.  The  crystals  are  monoclinic 
(a:b:  c  =  0-6006  :  1  :  0-2867  ;  )3  =  106°)  and  are  invariably  twinned 
(hence  the  name,  from  SiSv/ros,  twin).  Analysis  I  gives  the  formula 
2Ca0,3Al203,9Si02.  The  mineral  is  unattacked  by  acids  with  the 
exception  of  hydrofluoric,  and  it  is  difficultly  fusible  to  a  white  bleb  by 
glass  ;  the  optical  characters  are  stated. 


Si02. 

ai2o3. 

Fe203. 

CaO. 

MgO. 

C. 

Total. 

Sp.  gr. 

I. 

53-33 

30-13 

4-07 

10-83 

1-22 

0-40 

99  98 

2-71 

II.* 

42-17 

31-65 

109 

0-17 

8-61 

— 

98-92 

— 

III. 

37-96 

44-68 

9-52 

0-46 

6-89 

— 

99-51 

— 

Also  1 

Ti02,  0  50 

l  FeO, 

3-46  ;  Na 

20,  0  90  ; 

K20,  0-86 

;  loss 

oil  ignition 

,  8-14. 

Associated  with  the  didymolite  are  black  crystals,  which  are  optically 
uniaxial  and  probably  hexagonal,  and  which  perhaps  represent  new 
minerals  (anal.  II  and  III).  L.  J.  S. 

Analyses  of  Silicates  from  the  Neighbourhood  of  Pyatigorsk, 
Caucasia.  N.  Orloff  {Jahrb.  Min.,  1912,  i,  Ref.  421 — 422  ;  from 
Annuaire  Geol.  Min.  Russie,  1911,  13,  21 — 32). — A  black  to  greyish 
mineral  with  granular  structure  and  white  streak  was  found  on  the 
screes  of  Mt.  Maschluk,  which  consists  of  marls  and  limestones.  It  is 
incompletely  decomposed  by  acids,  and  fuses  readily  before  the  blow¬ 
pipe  with  intumescence  to  a  greenish  enamel.  Several  analyses  show 
only  slight  variations,  suggesting  that  the  material  is  not  wanting  in 
homogeneity.  The  mean  result  (I)  gives  the  formula  Na2SiOa  + 
3(Al,Fe)2(Si03),  +  1 1  CaB204  +  24CaSiU3  +  1 3H20. 

Si02.  B203.  A1203.  Fe203.  CaO.  MgO.  Na20.  K._,0.  H20.  Total.  Sp.  gr. 
I.  4T43  12-48  2-49  5'05  32-21  0'40  1 '83  0’24  3‘85  99-98*-  3-01 

*  Also  Ti02,  0-15  ;  F,  0  07. 
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The  soda-rich  quartz-porphyry  (beshtauite)  of  the  Pyatigorosk 
laccolite  contains  porphyritic  crystals  of  anorthoelase,  aegirite,  and 
arfvedsonite.  Analyses  of  anorthoclase  gave :  II  from  Mt.  Beshtau;  III 
from  Mt.  Shelesnaya;  IV  ( a  the  heavier  fraction  and  b  the  lighter) 
from  Mt.  Beshtau  (Orlinaya  Bocks);  V  (a  and  b )  from  Mt.  Shelesnaya; 
VI  from  Mt.  Medovka.  These  anorthoclases  contain  barium,  but  no 
strontium. 


Si02. 

A1203. 

FCoO;}. 

FeU. 

CaO. 

BaO. 

MgO. 

k2o. 

Na20. 

lloO. 

b\ 

Total. 

Sp.  gr. 

II. 

67-04 

19-21 

— 

— 

0-49 

0-71 

— 

5-05 

7 '02 

- - 

— 

100-72 

— 

III. 

— 

19-98 

— 

— 

1-3S  . 

0-S7 

0-28 

7-43 

5-47 

— 

— 

— 

— 

I  Va. 

06-93 

22-24 

— 

— 

0"S5 

0-53 

0-07 

4-32 

7-11 

— 

— 

101-05 

2-007 

1 V  b. 

67  "25 

19-62 

— 

— 

— 

0-S9 

— 

6-07 

0-20 

— 

— 

99-93 

— 

Va. 

6.V96 

20 -S9 

— 

— 

1-10 

0-75 

0-32 

6  "25 

6-79 

— 

— 

101-05 

*2*002 

Vb. 

t>7"51 

20-01 

— 

— 

0-57 

105 

0-18 

0'52 

4-21 

— 

— 

100-05 

2*500 

VI. 

67-09 

20-65 

— 

— 

0-07 

0-93 

— 

7-54 

3-32 

— 

— 

100  20 

— 

VII. 

41-73 

10 'S3 

14*0U 

4*30 

1  -31 

— 

14-07 

1-59 

1S7 

1*23 

0*00 

98  4S 

— 

VIII. 

40-03 

15-24 

20-29 

1-05 

_ 

10-92 

0‘65 

1-S9 

4-20 

0*80 

101-22 

_ 

IX. 

44 -SI 

.3-00 

11-70 

13*54 

1  33 

0-21 

10-21 

0*54 

1-44 

1*25 

0  04 

99  73 

— 

X. 

44-13 

14-15 

0-05 

6  *i»2 

2-10 

— 

14-25 

0  15 

1-14 

1  ‘51 

0*55 

98-91 

— 

Analyses  of  biotite :  VII  reddish-brown  from  the  rock  at  Rasvalka  ; 
VIII  olive-green  from  Tupaya;  IX  greyish  olive-green  from  Shelesnaya; 
X  yellowish-green  from  Solotoy-Kurgan.  L.  J.  S. 
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Respiration  Experiments  in  Man  in  the  Fasting  Condition, 
and  After  the  Administration  of  Various  Proteins.  Wilhelm 
Loeffler  ( Pfluger’s  Archiv,  1912,  147,  197 — 214). — The  spirometer 
results  described  agree  completely  with  those  obtained  with  Jaquet’s 
and  the  Tigerstedt-Souden  apparatus.  In  the  same  person,  the  results 
remain  constant  for  more  than  four  years.  On  the  administration 
of  50  grams  of  caseinogen  or  of  edestin,  the  gaseous  metabolism 
increases  by  about  5  grams  of  both  oxygen  and  carbon  dioxide. 

W.  D.  H. 

Gaseous  Exchange  and  Activity  of  the  Heart  Under  the 
Influence  of  Poisons  and  Nerve  Stimulation.  Erwin  Rohde 
and  Sagoro  Ogawa  (Arch.  exp.  Path.  Pharrn.,  1912,  69,  200 — 238). — 
The  experiments  were  made  on  the  isolated  cat’s  heart.  Adrenaline 
and  strophanthine  increase  the  heart’s  activity,  and  the  increase  in 
oxygen  consumption  runs  parallel  to  this.  No  such  parallelism  exists, 
however,  in  the  case  of  many  paralysants  (chloral  hydrate,  atropine, 
potassium  cyanide,  veratrine,  muscarine),  and  also  in  natural  death  ; 
the  activity  of  the  heart  fails  more  rapidly  than  its  oxygen  con¬ 
sumption,  that  is,  a  smaller  quantity  of  the  available  energy  is 
converted  into  work.  Differences,  however,  occur  in  the  action  of 
the  agents  employed.  The  paralysis  can  be  either  partly  or  wholly 
restored  by  adrenaline,  and  the  thesis  is  advanced  that  the  sympathetic 
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nerve  is  the  agent  for  regulating  the  transformation  of  energy  in  the 
heart.  W.  D.  H. 

Work  and  Gaseous  Exchange  in  the  Frog’s  Heart.  II. 
Action  of  Cyanide.  Yiktor  Weizsacker  ( Pfliiger’s  Archiv,  1912, 
147,  135 — 152). — The  gaseous  exchange  in  the  frog’s  heart  was 
estimated  as  in  Warburg’s  work  with  the  Barcroft  apparatus.  In 
potassium  cyanide  poisoning  the  oxygen  consumption  and  carbon 
dioxide  production  fall  in  a  parallel  manner.  W.  D.  H. 

Investigations  of  the  Oxygen  Content  of  the  Blood  by 
Haldane’s  Method  in  Stabbing.  Puppe  (Ghent.  Zeutr.,  1912, 
i,  2079;  Vrtjschr.  ger.  Med.  offentl.  Sanitatswe&en,  1912,  43,  Suppl.  ii, 
49 — 58). — The  oxygen  is  liberated  from  the  blood  by  means  of 
potassium  ferrocyanide  after  addition  of  ammonia,  and  measured.  It 
is  not  possible  to  conclude  the  occurrence  of  stabbing  from  the  absence 
of  oxygen  from  the  blood,  oxygen  being  always  present  in  the  heart 
even  in  such  cases.  C.  H.  D, 

The  Influence  of  Intravenous  Blood-transfusion  on  Gaseous 
Metabolism.  Paul  Hari  ( Biochem .  Zeitsch.,  1912,  44,  1 — 5). — 
Gaseous  metabolism  of  two  dogs  was  investigated,  into  which  blood 
from  another  dog  had  been  transfused.  From  one  animal  more  blood 
had  been  withdrawn  than  had  been  infused.  From  the  results  of  the 
determination  of  gaseous  metabolism,  the  conclusion  was  drawn  that 
the  increased  energy  consumption  resulting  from  the  transfusion  is 
due  to  increased  work  of  the  heart,  and  not  to  any  special  stimulus  to 
metabolism  caused  by  a  foreign  blood.  S.  B.  S. 

Has  the  Temperature  of  the  Food  any  Influence  on  the 
Gaseous  Metabolism  of  Man?  Paul  Hari  and  Stefan  von 
Pesthy  (Biochem.  Zeitsch .,  1912,  44,  6 — 39). — A  cooling  of  0’25°  to 
0-8°  in  the  body  temperature  results  from  ingestion  of  1  litre  of  milk 
at  4°.  One  litre  at  about  50°  causes,  however,  a  rise  of  temperature 
of  0T2°  to  040°,  lasting  for  some  time.  Both  the  hot  and  the  cold 
milk  cause  an  increased  oxygen  consumption  of  about  13 — 15%, 
lasting  for  three  hours.  After  the  hot  milk,  the  increased  oxygen 
consumption  ceases  after  three  hours,  whereas  after  cold  milk  it 
continues  for  some  hours  longer.  This  fact  is  apparently  due  to  the 
longer  time  taken  to  empty  the  stomach  after  cold  milk  ingestion. 
From  the  result  of  experiment  on  one  individual,  it  was  found  that 
almost  twice  as  much  nitrogen  is  excreted  in  the  urine  after  cold  than 
after  hot  milk.  S.  B.  S. 

The  Influence  of  Intraperitoneal  Infusion  of  Blood  on 
the  Gaseous  Metabolism.  Camilla  Kudo  and  Stephan  Cserna 
(Biochem.  Zeitsch ,,  1912,  44,  40 — 65). — The  blood  directly  introduced 
from  the  carotid  artery  of  one  dog  into  the  peritoneum  of  another  dog 
(either  fasting  or  fed)  is  resorbed  to  the  extent  of  50%  within  a  very 
few  hours.  In  the  case  of  a  fasting  animal,  this  causes  an  increase 
of  decomposition  of  protein  lasting  for  some  days,  without  any  increase 
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of  consumption  of  oxygen.  In  the  case  of  a  fed  animal  in  nitrogenous 
equilibrium,  it  causes  a  diminution  of  decomposition  of  protein  and 
a  retention  of  the  food-nitrogen  in  the  body.  The  energy  con¬ 
sumption  is  only  slightly  altered.  The  diminution  of  the  metabolism 
of  matter  affects  only  the  proteins,  the  protein  spared  being  replaced 
by  consumption  of  isodynamic  quantities  of  fat  and  carbohydrate. 
The  increase  of  the  quotient  Calories :  nitrogen  also  confirms  the 
supposition  that  the  non-nitrogenous  products  undergo  combustion 
in  the  organism  to  a  larger  extent  after  the  blood  transfusion. 

S.  B.  S. 

Theory  and  Practice  of  Transfusion.  James  J.  Hogan  and 
Martin  H.  Fischer  {Koll.  Ghem.  Bei/ie/te,  1912,  3,  385 — 416). — The 
paper  is  mainly  concerned  with  the  conditions  under  which  a  circu¬ 
lating  liquid,  such  as  blood,  is  maintained  in  the  veins.  When  other 
blood  is  injected  into  the  veins  it  remains,  but  a  salt  solution  is  not 
retained  in  the  veins.  The  explanation  given  is  that  blood  (and 
similar  fluids)  remains  in  the  veins  because  it  contains  no  “  free  ” 
water,  all  the  water  being  associated  with  colloids,  consequently  the 
water  in  a  salt  solution,  being  largely  “  free,”  cannot  be  retained. 
Evidence  in  favour  of  this  view  has  been  obtained  by  injecting  various 
solutions  into  the  veins  of  animals  and  finding  to  what  extent  it  is 
found  in  the  urine.  A  gelatin  solution  containing  a  certain  propor¬ 
tion  of  salts  is  retained,  as  would  be  anticipated  from  the  theory. 
The  importance  of  these  principles  in  the  medicinal  treatment  of  cases 
of  abnormally  low  blood  pressure  is  discussed.  G.  S. 

The  Influence  of  Carbohydrates  on  Energy  Metabolism. 
Paul  HAri  ( Biochem .  Zeitsch.,  1912,  44,  66 — 83). — The  experiments 
were  carried  out  on  dogs,  both  the  heat  production  and  the  gaseous 
metabolism  being  measured,  the  ftubner  respiration  calorimeter  and 
the  Zuntz-Geppert  apparatus  being  employed.  From  the  increase  of 
oxygen  consumed  and  from  the  heat  production,  the  conclusion  was 
drawn  that  after  oral  ingestion  of  sugar,  a  large  proportion  is  im¬ 
mediately  metabolised  and  not  stored  as  glycogen  in  the  liver.  The 
ingestion  of  dextrose  sufficient  to  cover  50 — 80%  of  the  energy  needs 
of  the  organism  of  a  fasting  animal  is  accompanied  by  increase  in  the 
heat  production.  S.  B.  S. 

The  Action  of  Intraperitoneal  Infusion  of  Blood  on  the 
Consumption  of  Energy.  Paul  Hari  ( Biochem .  Zeitsch.,  1912, 
44,  84 — 94). — By  intraperitoneal  transfusion  of  blood  into  a  fasting 
dog,  at  any  rate  in  cases  where  there  is  no  accidental  increased  output 
of  nitrogen,  a  diminution  of  energy  consumption  is  caused,  which 
may  be  due,  partly  to  the  prolonged  period  of  fasting,  and  partly,  and 
probably  to  a  greater  extent,  to  the  action  of  the  transfused  blood 
itself.  S.  B.  IS. 

The  Capacity  of  the  Blood  Pigment  to  Combine  with 
Gases.  Wilhelm  Manchot  {Biochem.  Zeitsch.,  1912, 43,  438 — 444). — 
In  reply  to  certain  criticisms  of  Heubner  and  Rosenberg  (this  vol.,  ii, 
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313),  the  author  explains  the  greater  capacity  of  the  blood  pigment 
to  combine  with  gases,  when  the  corpuscles  are  diluted  with  isotonic 
or  hypertonic  salt  solutions,  in  the  following  way.  He  assumes  that 
the  corpuscles  contain  carbon  dioxide.  This  competes  with  other 
gases  in  the  combination  with  the  pigment.  When  the  corpuscles  are 
diluted,  carbon  dioxide  can  pass  the  cell  walls,  and  its  concentration 
is  therefore  less ;  it  is  then  less  effective  in  competing  with  other  gas 
for  combination  with  the  pigment.  The  author  quotes  analogous 
cases  in  the  competition  of  various  gases  for  combining  with  metallic 
salts,  notably  cuprous  chloride.  This  will  combine  with  more  carbon 
monoxide  when  in  dilute  than  when  in  more  concentrated  hydrochloric 
acid.  Criticisms  are  also  offered  on  the  spectroscopic  work  of  Heubner 
and  Rosenberg.  S.  B.  S. 

The  Lipoid  Content  of  the  Blood  of  Normal  and  Pregnant 
Women  and  of  New-born  Children.  Edmund  Herrmann  and 
Julius  Neumann  (Biockem.  Zeitsch .,  1912,  43,  47 — 55). — The  lipoid 
content  of  blood  varies  greatly  with  regard  to  the  quantities  of 
cholesterol  esters  and  neutral  fats.  The  blood  of  pregnant  women,  as 
compared  with  that  of  normal  individuals,  shows  a  large  increase  in 
the  amounts  both  of  cholesterol  esters  and  neutral  fats.  The  blood  of 
new-born  children  contains  less  of  both  these  constituents  than  that  of 
normal  female  adults.  The  quantity  of  the  phosphatides  present  does 
not,  on  the  other  hand,  show  great  variations.  These  remarks  refer  to 
the  total  blood.  The  serum  seems  to  contain  the  chief  quantities  of 
the  cholesterol  esters,  and  the  corpuscles,  the  free  cholesterol. 

S.  B.  S. 

Blood  Coagulation  in  Man.  J.  von  Angyan  and  R.  von  den 
Yelden  ( Biochem .  Zeitsch .,  1912,  43,  207 — 223). — Coagulation  time 
was  altered  by  injectiou  of  saline,  and  by  ligaturing  the  limbs,  the 
methods  being  those  already  employed  by  the  authors,  and  comparison 
was  made  by  the  use  of  Wohlgemuth’s  methods  of  the  times  of  clotting 
of  the  units  of  fibrin  ferment  and  fibrinogen  contained  in  the  blood.  It 
was  found  that  the  ferment  and  fibrinogen  content  ran  parallel  with 
one  another,  and  with  the  changes  in  the  concentration  of  the  circu¬ 
lating  blood.  By  parenteral  administration  of  peptone,  it  is  possible 
to  increase  the  fibrinogen  content  of  blood.  The  increase  has,  however, 
no  effect  on  the  time  factor  in  the  clotting  by  blood  from  the 
capillaries.  S.  B.  S. 

The  Electrical  Charge  of  the  Red  Blood  Corpuscles.  Pierre 
Girard  ( Compt .  rend.,  1912,  155,  308 — 310). — Hober  (compare 
Abstr.,  1904,  55,  352)  found  that  the  electrical  charge  on  the 
red  corpuscles  of  blood  in  serum,  in  isotonic  solutions  of  sucrose, 
or  in  solutions  of  different  neutral  salts  is  negative.  The  author  has 
made  fresh  measurements,  using  a  small  cell  with  parallel  faces,  and 
obtained  good  results  in  serum  and  isotonic  solutions  of  sucrose. 
In  solutions  of  neutral  salts  the  slight  convection  currents  set  up  by 
the  electrolysis  prevented  accurate  determinations.  Working  with 
isotonic  solutions  of  salts  of  the  rarer  tervalent  metals,  such  as 
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lanthanum,  a  marked  modification  occurs  in  the  electrical  charge  on 
the  blood  corpuscles,  the  sign  changing  to  positive.  Commencing  with 
a  maximum  negative  charge  in  isotonic  solutions  of  sucrose  or 
other  sugars,  it  is  possible  to  diminish  its  density  progressively  almost 
to  neutrality,  when  the  globules  agglutinate,  and  finally  to  change 
its  sign.  W.  G. 

Comparative  Investigations  on  Old  and  Young  Blood 
Corpuscles.  Resistance  and  Regeneration.  J.  Snapper  (Biochem. 
Zeitsch.,  1912,  43,  256 — 266). — The  destructive  effect  of  hypotonic 
salt  solutions  on  corpuscles  was  investigated  by  a  colorimetric  method. 
It  is  claimed  that  by  this  procedure,  the  regeneration  of  corpuscles 
can  be  studied  better  than  by  any  other,  in  that  the  young  erythro¬ 
cytes  are  more  resistant  to  destruction  by  hypotonic  solutions.  The 
blood  corpuscles  of  a  rabbit  show  greater  and  greater  resistance  to 
hypotonic  solutions  after  each  succeeding  venesection.  This  resistance 
is  greater  than  can  be  accounted  for  by  the  mere  removal  of  the  older 
corpuscles  in  the  act  of  blood-letting.  The  author  draws  from  his 
results  the  conclusion  that  young  corpuscles  are  regenerated  from  the 
old,  and  that  the  Weigert  pathological  law  holds  true,  namely,  the 
reparation  is  greater  than  the  loss.  S.  B.  S. 

The  Influence  of  Washing  on  the  Resistance  of  Red  Blood 
Corpuscles.  J.  Snapper  ( Biochem .  Zeitsch .,  1912,  43,  266 — 274). — 
Blood  corpuscles,  after  washing  with  4%  dextrose  solution,  have  the 
same  degree  of  resistance  to  hypotonic  sodium  chloride  solutions  as 
those  which  have  not  been  washed.  On  the  other  hand,  after  washing 
with  0‘9%  saline  solutions,  the  resistance  is  diminished.  This 
diminished  resistance  is  not  due  to  the  removal  of  any  substance 
which  inhibits  haemolysis,  but  to  a  disturbance  of  the  osmotic 
equilibrium  of  the  erythrocytes.  There  is  no  diminished  resistance  if 
to  the  0'9%  sodium  chloride  solution,  01%  calcium  chloride  is  added. 
For  determining  the  resistance,  the  blood  should  not  be  collected 
therefore  in  a  solution  of  0-9%  sodium  chloride  +  04%  sodium 
citrate.  The  injury  caused  by  collection  in  such  a  fluid  can,  however, 
be  repaired  if  the  corpuscles  are  washed  afterwards  in  a  solution  of 
09%  sodium  chloride  +  0'1%  calcium  chloride.  The  increased  resist¬ 
ance  of  young  blood  corpuscles  in  anaemic  animals  is  not  due  to  the 
relatively  large  amount  of  serum,  but  is  an  actual  property  of  the 
corpuscles  themselves,  which  does  not  disappear  after  washing  with 
09%  sodium  chloride  solution.  S.  B.  S. 

Mineral  Metabolism  in  a  Rabbit  Fed  on  Oats  with  Sodium 
Oxalate.  Friedrich  Luithlen  (Arch.  expt.  Path.  Pharm.,  1912,  69, 
375 — 379). — Poisoning  with  sodium  oxalate  leads  in  the  rabbit  to  a 
loss  of  bases,  a  demineralisation.  The  increase  of  excretion  falls 
especially  on  potassium,  and  then  on  calcium  ;  magnesium  is  hardly 
affected.  Sodium  is  retained  in  the  body.  This  alteration  is  regarded 
as  important,  as  an  upset  in  the  proportion  of  bases  interferes  with 
the  normal  functions  of  the  body.  W.  D.  H. 
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Metabolism  Experiments  with  Parenteral  Nutrition.  L.  Orn- 
stein  ( Biochem .  Zeitsch.,  1912,  44,  140 — 156). — Dogs  burn  up  com¬ 
pletely  a  mixture  of  foreign  blood-serum  and  dextrose  introduced 
under  the  skin  over  a  period  of  eight  to  twelve  days.  The  utilisation 
of  chemical  energy  is  good,  but  it  is  less  than  that  of  the  corresponding 
foodstuff  introduced  orally.  If  the  food  is  introduced  uoder  the  skin 
for  longer  periods,  protein  decomposition  of  the  organism  sets  in, 
the  animals  become  lean,  and  finally  die,  showing  the  symptoms  of 
anaphylaxis.  A  mixture  of  blood-serum,  dextrose,  and  olive  oil  is 
not  suitable  for  subcutaneous  feeding ;  it  causes  protein  decomposition 
of  the  organism  immediately  after  introduction,  and  the  animal  dies 
after  a  very  short  period.  S.  B.  S. 

Behaviour  of  Inorganic  Constituents  of  Nutriments  in  the 
Alimentary  Canal.  I.  The  Behaviour  of  the  Iron  and  Calcium 
of  Flesh  in  Digestion.  Emil  Abderhalden  and  Rudolf  Hanslian 
(Zeitsch.  physiol.  Chem.,  1912,  80,  121 — 135. — All  recent  research  on 
organic  foods  has  shown  that  these  are  broken  down  into  simple 
products  before  they  are  absorbed.  The  question  arises  whether  the 
same  is  true  for  inorganic  food,  and  special  attention  is  directed  to 
calcium  and  iron.  In  former  days  iron  was  supposed  to  be  nutritive 
only  if  absorbed  in  organic  union.  The  present  experiments  carried 
out  in  vitro  show  that  during  digestion  both  iron  and  calcium  are 
resolved  into  soluble  inorganic  compounds.  W.  D.  H. 

Formic  Acid  as  an  Intermediate  Product  in  Sugar  Cleavage 
in  Animals.  O.  Steppuen  and  H.  Scitellbach  (Zeitsch.  physiol. 
Chem,.,  1912,  80,  274 — 286). — That  formic  acid  is  an  intermediate 
product  in  the  fermentation  of  sugar  by  micro-organisms  has  been 
established  by  several  workers.  It  is  now  shown  that  the  same  is 
true  during  metabolism  in  the  higher  animals  (dogs).  The  amount  of 
formic  acid  in  the  urine  and  tissues  is  increased  by  feeding  on  dextrose. 
The  ready  oxidisability  of  formic  acid  renders  the  detection  of  larger 
quantities  difficult.  W.  D.  H. 

The  Decomposition  of  Pyruvic  Acid  by  Animal  Organs. 
M.  Tschernorutzky  (Biochem.  Zeitsch.,  1912,  43,486 — 490). — In  view 
of  the  fact  that  pyruvic  acid  is  destroyed  bj  yeast,  it  is  conceivable  that  it 
is  an  intermediary  product  of  carbohydrate  metabolism.  It  was,  there¬ 
fore,  of  interest  to  ascertain  whether  it  is  destroyed  by  animal  organs. 
This  was  found  to  be  the  case,  the  liver  and  muscles  of  the  dog 
exerting  a  particularly  powerful  action  in  this  respect.  The  products 
of  change  have  not  been  isolated.  The  pyruvic  acid  was  estimated  by 
precipitation  with  p-nitrophenylhydrazine.  8.  B.  S. 

The  Substitution  of  Protein,  or  an  Equivalent  Mixture  of 
Amino-acids,  by  Gelatin  and  Ammonium  Salts.  Emil  Abder¬ 
halden  and  Arno  Ed.  Lampe  (Zeitsch.  physiol.  Chem.,  1912,  80, 
160 — 174). — A  preliminary  account  of  a  series  of  experiments  on  dogs, 
who  received  abundant  fat  and  carbohydrate  in  their  food,  but  only 
gelatin  and  ammonium  salts  as  nitrogenous  constituents.  The  salt  used 
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was  the  acetate,  and  all  ammonium  salts  are  not  of  equal  nutritive 
value.  The  nitrogen  balance  was  negative  throughout ;  ammonium 
acetate,  moreover,  easily  sets  up  vomiting  and  diarrhoea.  W.  D.  H. 

Synthetic  Capacity  of  Cells  in  Mammalia.  Protein  Need  in 
Dogs  Fed  on  Ammonium  Salts  and  Single  Amino-acids. 
Emil  Abderiialden  and  Paul  Hirsch  {Zeitsch.  physiol.  Chem.,  1912, 
80, 136 — 159). — A  detailed  account  of  experiments  on  dogs,  some  lasting 
about  a  hundred  days,  which  confirm  the  findings  of  previous  workers 
that  single  amino-acids  and  ammonium  salts  can  supply  the  necessary 
nitrogen.  Ammonium  citrate  was  the  salt  employed,  and  some  dis¬ 
cussion  on  the  merits  of  different  preparations  is  given.  W.  D.  H. 

Observations  on  Growth  During  Feeding  with  Isolated 
Articles  of  Food.  Thomas  B.  Osborne,  Lafayette  B.  Mendel,  and 
Edna  L.  Ferry  ( Zeitsch .  physiol .  Chem.,  1912,  80,  307 — 370). — This 
paper  deals  at  length  and  with  full  experimental  details  on  a  subject 
previously  treated  by  the  authors  in  various  preliminary  articles.  The 
nutritive  value  of  individual  proteins  in  relation  to  their  chemical 
composition  is  considered  inter  alia,  and  the  important  distinction 
between  foods  capable  of  maintaining  equilibrium  and  those  essentials 
for  growth  is  insisted  on.  W.  D.  H. 

The  Influence  of  Optical  Stimula  on  the  Gaseous  Metabolism 
of  the  Brain.  Franz  G.  Alexander  and  Geza  PcEvesz  ( Biochem . 
Zeitsch.,  1912,44,95 — 126). — Experiments  were  made  on  curarised 
animals  with  carefully  regulated  artificial  respiration,  which  was  pro¬ 
duced  by  a  Meyer  pump.  The  eyes  were  submitted  to  illumination, 
and  the  gaseous  metabolism  was  measured  during  a  period  of  rest  and 
during  a  period  of  stimulation.  There  was  an  increase  of  carbon 
dioxide  output  and  oxygen  consumption  duriug  the  stimulation  period, 
which  also  continued  after  the  spinal  chord  was  cut.  From  the  results, 
the  conclusion  was  drawn  that  by  a  sensory  stimulus  (in  these  experi¬ 
ments  an  optical  one)  there  is  an  increased  consumption  both  of  matter 
and  energy  in  the  brain.  The  stimulus  causes  a  greater  increase  in 
oxygen  consumption  than  in  carbon  dioxide  output.  S.  B.  S. 

The  Gaseous  Metabolism  of  the  Brain.  Franz  G.  Alexander 
( Biochem .  Zeitsch.,  1912,  44,  127 — 139). — The  results  of  direct  measure¬ 
ment  of  the  gaseous  metabolism  confirm  the  results  of  Alexander  and 
Revesz  (see  previous  abstract)  that  optical  stimulation  increases  the 
metabolism  of  the  brain.  The  gas  in  the  arterial  and  venous  blood 
was  measured  by  the  Barcroft  method.  Side  by  side  with  increased 
gaseous  metabolism  there  was  found,  as  is  the  case  in  increased 
activity  in  other  organs,  a  greater  blood-flow  during  activity,  as 
demonstrated  by  the  rate  of  flow  through  a  pipette  (Barcroft’ s  method), 
and  by  plethysmographic  measurements.  S.  B.  S. 

Non-existence  of  Free  or  Combined  Lecithins  in  the  Yolk 
of  Eggs  and  in  Biological  Structures.  N.  Alberto  Barbieri 
( Compt .  rend.,  1912,  155,  312 — 314.  Compare  Abstr.,  1910,  i,  704). — 
The  so-called  lecithin,  m.  p.  150°,  obtained  from  egg-yolk  by  extraction 
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with  alcohol  (compare  Abstr.,  1907,  ii,  708),  is  really  a  mixture  of 
tripalmitiD,  oleopalmitin,  ovochromin  (this  vol.,  ii,  783),  and  alkali 
metaphosphates.  When  submitted  to  the  action  of  alcoholic  sulphuric 
acid  for  five  hours  on  a  water-bath,  it  shows  no  trace  of  glycerol 
or  glycerophosphoric  acid.  By  ethereal  dialysis,  ovochromin  and  alkali 
metaphosphates  can  be  separated  from  the  tripalmitin  and  oleopalmitin. 
Examination  by  physiological  methods  also  proves  it  to  be  a  mixture 
of  the  above-mentioned  substances.  Ovovitellin  when  saponified  by 
potassium  hydroxide  gives  no  trace  of  glycerol  or  fatty  acids,  thus 
proving  the  absence  of  combined  lecithin.  W.  G. 

The  Occurrence  of  Nucleic  Acid  in  Ripe  Herring  Eggs. 
Helene  Tschernorutzky  (Zeitsch. physiol.  Chem.,  1912,  80, 194 — 197). 
— From  the  amount  of  purine  bases,  it  is  calculated  that  ripe  herring’s 
eggs  contain  only  1‘2%  of  nucleic  acid,  whereas  reckoned  from  the 
yield  of  phosphorus,  it  is  nearly  ten  times  greater.  The  nature  of  this 
phosphorus  combination  is  not  known.  W.  D.  H. 

Changes  in  the  Chemistry  of  the  Skin  by  Different  Diets 
and  Poisons.  Friedrich  Luithlen  (Arch.  expt.  Path.  Pharm ,  1912, 
69,  365 — 374). — The  skin  shows  an  alteration  of  chemical  composition 
(change  in  the  amount  of  cations)  on  various  diets,  in  chromic  acid 
poisoning,  and  on  the  administration  of  sodium  oxalate.  This  leads  to 
alterations  in  the  capacity  of  the  skin  to  resist  injury  and  in  the 
liability  to  skin  diseases.  W.  D.  H. 

The  Origin  and  Destiny  of  Cholesterol  in  the  Animal 
Organism.  IX.  The  Cholesterol  Content  of  the  Tissues, 
other  than  Liver,  of  Rabbits  under  Various  Diets  and  During 
Inanition.  George  W.  Ellis  and  John  A.  Gardner  ( Proc .  Roy. 
Soc.,  1912,  B,  85,  385 — 393.  Compare  this  vol.,  ii,  275). — The 
cholesterol  content  of  the  blood  after  food  depends  on  the  sterol  content 
of  the  food  taken.  In  the  case  of  animals  in  a  state  of  inanition 
which  are  living  on  their  own  tissues,  the  blood,  just  as  in  the  case  of 
the  liver,  contains  an  increased  amount  of  both  free  and  combined 
cholesterol. 

In  muscle  the  quantity  of  cholesterol  appears  to  bear  no  relation 
to  the  sterol  in  the  diet.  The  free  cholesterol  in  the  brain  varied  in 
different  animals  from  2'02  to  2’88%,  whilst  in  no  case  was  there  any 
evidence  of  the  presence  of  cholesterol  ester. 

In  the  kidney  the  cholesterol  content  also  appears  to  be  independent 
of  the  diet.  In  the  case  of  starved  animals  the  total  cholesterol  is  much 
higher  than  in  normal  animals,  the  increase  in  the  cholesterol  esters 
being  specially  marked.  A  similar  increase  in  the  ester  over  the  free 
cholesterol  was  noticed  in  the  kidneys  of  animals  which  had  received 
injections  of  oil  into  the  peritoneal  cavity. 

The  lungs  were  found  to  contain  a  higher  proportion  of  cholesterol 
than  any  other  organ  excepting  brain  ■  in  this  case,  also,  the  quantity 
was  independent  of  the  diet.  W.  J.  Y. 

Nitrogenous  Extractives  of  the  Liver.  J.  Smorodinzeff 
(Zeitsch.  physiol.  Chem.,  [1912,  80,  218 — 231).  —  Carnosine  and 


PHYSIOLOGICAL  CHEMISTRY. 


ii.  959 


carnitine,  which  are  characteristic  muscle-extractives,  are  absent  from 
the  liver.  Methylated  purines  are  also  not  present.  Adenine,  guanine, 
methylguanidine,  and  choline  were  found.  W.  D.  H. 

The  Influence  of  Acids  and  Alkalis  on  Autolysis  with 
the  Use  of  Different  Antiseptics.  M.  Kaschiwabara  ( Zeitsch . 
physiol.  Chem.,  1912,  80,  45 — 63). — Details  are  given  of  the  course  of 
autolysis  in  the  liver  under  the  influence  of  certain  antiseptics  (oil  of 
mustard,  chloroform  water,  formaldehyde).  An  alkaline  reaction 
favours  the  growth  of  putrefactive  organisms.  The  hydrolytic 
decomposition  of  protein  goes  further  when  formaldehyde  is  employed 
than  when  chloroform  water  is  used.  Details  of  the  amounts  of 
protein  cleavage  products  under  various  conditions  are  given  in  tabular 
form.  W.  D.  H. 

Physiology  of  the  Pancreatic  Secretion.  A.  J.  Smirnoff 
( P fltiger’s  Archiv,  1912,  147,  234 — 248). — A  flow  of  pancreatic  juice 
occurs  about  twenty  to  twenty-five  minutes  after  fat  is  introduced  into 
the  duodenum,  and  while  the  duodenal  contents  are  usually  neutral  or 
alkaline.  When  fat-splitting  begins,  the  amount  of  secretion  increases 
considerably.  The  juice  secreted  as  a  result  of  placing  neutral  fat  in 
the  duodenum  is  rich  in  nitrogen,  solids,  and  enzymes.  If  atropine  is 
injected  subcutaneously  at  the  height  of  fat-splitting,  the  quantity  of 
juice  is  not  lessened,  but  the  amount  of  nitrogen  and  solids  rises 
in  about  fifteen  minutes.  W.  D.  H. 

[Human  Pancreatic  Juice.]  Julius  Wohlgemuth  ( Biochem . 
Zeitsch.,  1912,  43,  224 — 225). — Polemical.  A  reply  to  Glaessner  (this 
vol.,  ii,  778).  S.  B.  S. 

[The  Relationship  between  the  Pancreas  and  Suprarenale.] 
Julius  Wohlgemuth  (Biochem.  Zeitsch.,  1912,  43,  226 — 227). — A 
reply  to  Glaessner  and  Pick,  consisting  chiefly  of  a  criticism  on  the 
interpretation  of  results  (this  vol.,  ii,  782).  S.  B.  S. 

Physiology  of  the  Kidney  Secretion.  Otto  Cohnheim  (Zeitsch. 
physiol.  Chem.,  1912,  80,  95 — 112). — The  heteropod  snails  lend  them¬ 
selves  to  the  study  of  biological  questions  by  means  of  pigments  on 
account  of  their  transparency.  The  uptake  of  nutriment  is  governed 
by  a  touch  reflex,  and  not  by  optical  or  chemical  stimuli.  In  the  choice 
of  nourishment,  a  chemical  organ  does,  however,  play  a  part.  The 
substances  which  lead  to  urine  formation  are  stored  in  the  kidney  cells 
before  secretion,  and  are  contained  as  salts  within  their  protoplasm. 

W.  D.  H. 

Physiology  of  Glands.  XVIII.  The  Function  of  the  Spleen 
as  an  Organ  Controlling  the  Metabolism  of  Iron.  Leon  Asher 
and  Hans  Vogel  (Biochem.  Zeitsch.,  1912,  43,  386 — 409.  Compare 
this  vol.,  ii,  660). — According  to  Asher’s  theory,  the  spleen  plays  an 
important  role  in  the  control  of  iron  metabolism.  This  is  confirmed  by 
experiments  carried  out  on  a  splenectomised  animal  on  diets  free  from, 


ii.  960 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


or  rich  in,  iron.  Two  animals  from  the  same  litter  were  employed,  one 
was  used  as  a  control,  and  the  spleen  was  removed  from  the  other.  It 
was  found  that  if  young  animals  are  kept  (without  splenectomy)  for 
some  weeks  on  a  diet  free  from  iron,  the  number  of  blood  corpuscles  and 
the  haemoglobin  content  at  first  rise,  and  then  return  to  the  normal. 
The  removal  of  the  spleen  from  an  animal  on  a  diet  free  from  iron  causes 
marked  diminution  of  the  number  of  corpuscles  and  of  the  haemoglobin 
content,  lasting  for  some  weeks.  A  control  animal  under  similar 
conditions  shows  nothing  abnormal.  On  giving  the  splenectomised 
animal  meat  or  a  diet  rich  in  iron,  the  condition  of  the  blood  becomes 
normal  again.  *  These  results  explain  the  contradictory  experiments 
of  former  investigators  of  the  physiology  of  the  spleen,  who  used 
different  diets. 

Withdrawal  of  a  small  amount  of  blood  from  a  splenectomised 
animal  causes  a  transient  increase  in  the  erythrocytes  and  haemoglobin  ; 
in  a  normal  animal  it  causes  a  slight  decrease.  S.  B.  S. 

The  Lipoid  Content  of  Placenta.  Bianca  Bienenfeld 
( Biochem .  Zeitsch 1912,  43,  245 — 255). — During  the  course  of 
pregnancy,  the  content  of  the  placenta  in  substances  soluble  in  light 
petroleum,  in  cholesterol  and  its  esters  markedly  diminishes.  In 
mature  placenta  the  petroleum  extract  contains  phosphorus  only  in 
traces,  and  in  much  smaller  quantities  than  are  found  in  the  case  of 
immature  placenta,  and  in  placenta  from  cases  of  eclampsia  and 
syphilis.  The  lipoids  (cholesterol  and  its  ester  with  lecithin)  are  much 
higher  in  immature  placenta  than  in  the  mature,  and  also  appreciably 
higher  in  syphilitic  than  in  normal  cases.  Neutral  fats  diminish 
during  the  course  of  pregnancy.  Placenta  in  cases  of  eclampsia  contain 
a  little  more,  and  in  cases  of  syphilis  a  little  less,  than  the  normal 
amount  of  neutral  fats.  S.  B.  S. 

Relationship  of  Electrical,  Mechanical,  and  Chemical 
Changes  in  Muscle.  Wolfgang  Pauli  (Roll.  Ghem.  Beihefte,  1912, 
3,  361 — 384). — The  explanation  of  the  source  of  the  E.M.F.  in 
muscular  action  is  based  on  the  view  that  the  acid  formed  at  the 
boundary  between  the  plasma  and  fibrillse  penetrates  into  the  latter 
and  enters  into  combination  with  protein.  The  H*  ion  combines  with 
several  molecules  of  protein,  forming  a  highly  complex  cation  and 
rapidly  diffusing  anions.  The  latter,  in  virtue  of  their  greater  speed, 
impart  a  negative  charge  to  the  surrounding  medium,  whilst  the  protein 
ions  remain  positively  charged.  Another  factor  which  comes  into 
consideration  is  that  neutral  salts  completely  discharge  a  complex 
protein  ion,  so  that  a  cell  made  up  as  follows :  acid  protein  |  acid  |  acid 
protein  +  neutral  salt  will  give  a  definite  E.M.F.  According  to  the 
author’s  theory,  the  acid  protein  corresponds  with  the  muscle  fibril lae, 
the  acid  layer  to  the  sarcoplasm,  and  the  tissue  fluid  to  the  combina¬ 
tion  of  acid  protein  and  neutral  salt.  The  explanation  suggested  for 
the  mechanical  changes  in  the  contraction  of  muscle  is  that  on  the 
entry  of  lactic  acid  into  the  fibrillae  a  swelling  of  the  doubly  refracting 
substance  in  the  latter  takes  place,  accompanied  by  contraction. 

G.  S. 
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The  Chemistry  of  Muscular  Tissue.  II.  The  Content  of 
Striated  and  Plain  Muscular  Tissue  of  Mammals  in  Organic 
and  Inorganic  Phosphorus.  A.  Costantino  ( Biochem .  Zeitsch., 
1912,  43,  165 — 180.  Compare  this  vol.,  ii,  67). — In  striated  muscles, 
the  sum  of  the  quantities  of  chlorine  and  phosphorus  is  greater  than 
that  of  the  equivalents  of  sodium  and  potassium.  This  statement  also 
holds  when  the  inorganic  phosphorus  is  not  included  in  the  total.  The 
equivalents  of  chlorine  and  phosphorus  are  also  in  excess  of  those  of 
sodium  and  potassium  in  plain  muscle.  This  statement  does  not  hold, 
however,  when  the  inorganically  combined  phosphorus  is  not  included 
in  the  total.  The  analyses  in  this  case  indicate  the  existence  of  organic 
substances  containing  alkali  metals.  S.  B.  S. 

The  Fat  of  the  Smegma  of  the  Horse.  Franz  Zaribnicky 
(Zeitsch.  physiol.  Chem.,  1912,  80,  232 — 236). — The  physical  constants 
for  the  fatty  material  in  the  horse’s  prepuce  are  given.  There  is  nearly 
5%  of  cholesterol,  most  of  which  is  in  the  form  of  esters ;  other  higher 
alcohols  are  more  abundant,  but  their  nature  is  undetermined.  The 
fatty  acids  present  are  mostly  free.  W.  D.  H. 

Lecithin  and  Other  Lipoids  Extracted  from  Tissues  Fixed 
with  Formaldehyde.  John  Cruickshank  (J.  Path.  Pact.,  1912,  17, 
118 — 119). — The  lecithin  fraction  extracted  from  tissues  fixed  by 
formaldehyde  is  less  in  amount  than  from  normal  tissues,  but  gives 
the  same  tests,  chemical  and  biological.  This  is  especially  the  case  if 
80 — 85%  alcohol  is  used  as  the  extracting  agent,  but  “  lecithins  ” 
obtained  in  the  ether  extract  have  a  low  iodine  value,  and  do  not 
act  as  syphilitic  antigens  or  as  hsemolysins  with  cobra  venom. 

W.  D.  H. 

Some  Analyses  of  Urine  Composites.  John  H.  Long  and  Frank 
Gephart  (J.  Amer.  Chem.  Soc.,  1912,  34,  1229 — 1242). — This  paper 
presents  a  series  of  complete  analyses  of  the  urine  of  six  men  living 
under  the  same  conditions,  and  on  a  controlled  diet  for  a  period  of  over 
thirty  days.  It  is  found,  in  harmony  with  previous  experience,  that 
the  order  of  distribution  of  nitrogen  is  very  generally  the  same,  the 
percentage  falling  in  the  order :  urea  (about  80%  of  the  whole), 
creatinine,  ammonia,  uric  acid,  purine.  The  creatinine  varied  between 
21-5  and  27’8  mg.  daily  per  kilo,  of  body- weight,  the  highest  value 
being  found  in  the  case  of  a  rather  lean  man,  and  the  lowest  in  the 
case  of  a  fat  man.  That  the  creatinine  excretion  is  independent  of  the 
total  nitrogen  is  shown  in  the  case  of  three  other  men  who  were  kept 
for  ten  days  on  a  low  protein  diet,  and  then  for  ten  days  on  a  higher 
protein  diet,  since,  although  the  total  nitrogen  increased,  the  creatinine 
excretion  was  almost  the  same,  and  the  relation  of  the  percentage  amounts 
for  the  three  men  was  constant.  The  undetermined  nitrogen  is  shown  to 
be  no  matter  of  diet,  for  a  decrease  in  meat  nitrogen  with  a  correspond¬ 
ing  increase  in  that  derived  from  milk  did  not  result,  as  has  been 
suggested,  in  a  decrease  in  this  item.  Individual  peculiarity  is  said  to 
be  an  important  factor,  which  is  also  the  case  with  the  indican  excretion, 
for  this  was  found  to  be  quite  unrelated  to  diet  or  to  the  ethereal 
sulphates  in  the  urine. 
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On  the  other  hand,  a  close  relation  is  established  between  creatinine 
and  neutral  sulphur,  which  were  found  to  vary  in  percentage  amount  in 
the  same  manner  with  change  of  diet.  They  may  both  be  of  endogenous 
origin.  The  connexion  between  the  acid  and  the  basic  ions  is  shown, 
and  attention  is  drawn  to  the  fact  that,  even  in  these  normal  cases,  the 
ammonia  excretion  must  play  an  important  part  in  fixing  the  acids,  for 
it  exceeds  the  combining  power  of  calcium  and  magnesium  together. 
It  is  also  pointed  out  that  in  attempting  to  balance  the  basic  and 
acidic  ions,  account  must  be  taken  of  the  degree  of  acidity  of  the 
phosphoric  acid  and  also  such  organic  acids  as  hippuric  acid  as  well  as 
carbonic  acid.  J.  C.  W. 

Composition  of  Bladder  Stones  in  the  Natives  of  Asia 
Minor.  Emil  Abderhalden  and  Rudolf  Hanslian  ( Zeitsch .  phyAol. 
Chem.,  1912,  80,  113 — 120). — Stone  in  the  bladder  appears  to  be  very 
common  in  Asia  Minor,  and  qualitative  analyses  are  given  of  many  of 
these ;  nearly  all  were  specially  rich  in  inorganic  and  particularly  in 
calcium  salts.  The  hard  water  of  these  parts,  and  the  high  inorganic 
content  of  the  principal  grain  (Burghul)  eaten  are  considered  to  be 
important  in  the  etiology  of  the  complaint.  The  wheat  of  Asia  Minor 
is  not  richer  in  calcium  and  magnesium  than  that  grown  in  other  parts. 

W.  D.  H. 

Studies  of  Oxidation.  The  Role  of  Oxidising  Enzymes. 
Oxydases  containing  Iron.  Application  of  the  New  Ideas 
to  Diseases  of  Nutrition.  J.  Sakthou  {Chem.  Zentr.,  1912,  i, 
1629—1630;  from  Bull.  Sci.  Pharm.,  1912,  18,  671— 676).— An 
account  of  the  action  of  oxidising  enzymes  and  co-enzymes.  Diseases 
of  nutrition  may  be  explained  by  the  absence  of  one  or  other  of  the 
specific  oxydases  of  the  system.  C.  H.  D. 

Etiology  of  Beri-Beri.  I.  The  Phosphorus  Content  of 
Animals  Ill  from  Nutrition  Defects.  Hermann  Wieland  {Arch, 
expt.  Bath.  Pharm.,  1912,  69,  293 — 306). — Schaumann’s  hypothesis  that 
the  amount  of  organically  combined  phosphorus  in  the  food  leads  to  a 
similar  poverty  of  phosphorus  in  the  body,  and  thus  to  beri-beri,  is  not 
confirmed  in  a  series  of  analyses  in  mice.  A  method  for  estimating 
phosphorus  (inorganic  and  organic)  in  animal  material  is  described. 

W.  D.  H. 

Effect  of  Rontgen  and  Radium  Emanations  on  the  Vitality 
of  the  Cells  of  Mouse  Carcinoma.  B.  H.  Wedd  and  Sidney  Russ 
{J.  Path.  Bad.,  1912,  17,  1 — 11). —  Freshly  excised  mouse  tumours 
sufficiently  irradiated  with  AT-rays  do  not  “  take  ”  when  inoculated 
into  other  mice.  This  is  more  marked  when  the  rays  used  are  not  of  a 
very  penetrating  type.  The  same  is  true  for  tumours  irradiated  by 
/3-rays  for  one  hour,  but  not  after  an  exposure  of  eighteen  hours  to 
y-rays  from  the  same  quantity  (5'6  mg.)  of  radium  bromide. 

W.  D.  H. 

The  Action  of  Antiglycosuric  Medicaments  and  Liver 
Glycosuria.  Ernst  Neubauer  ( Biochem .  Zeitsch.,  1912,  43,  335 — 385). 
— As  effect  of  the  piqure  can  be  observed  a  rise  of  blood-pressure 
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and  increase  of  the  liver  volume  as  a  result  of  hyperglycsemia.  This 
increase  of  blood- pressure,  accompanied  as  it  is  with  a  changed 
respiration  and  the  presence  of  lactic  acid  in  the  urine,  indicates  that 
the  piqure-diabetes  belongs  to  the  class  of  glycosuria  which  results 
from  asphyxia.  Like  adrenaline,  barium  chloride,  but  in  a  lesser  degree, 
exerts  a  vaso-constrictor  action.  Chloral  hydrate  and  alcohol,  which  in 
larger  doses  paralyses  the  vessels,  antagonise  the  piqtire  action  both 
on  the  vaso-motor  system  and  on  the  glycosuria.  The  antiglycosuric 
action  of  these  medicaments  can  only  be  partly  attributed  to  the 
retention  by  the  kidneys,  and  not  at  all  to  the  withdrawal  of  the 
carbohydrates  from  the  system  to  form  glycuronates  with  them. 
Plethymographic  observations  on  the  liver  indicate  hyperglycsemia  in 
this  organ  as  the  result  of  adrenaline  action  and  of  piqure.  The 
change  of  liver  volume  in  these  cases  runs  more  or  less  parallel  with 
the  changes  in  the  general  blood-pressure.  Chloral  hydrate  administered 
in  these  cases  causes  a  diminution  in  both  the  blood-pressure  and  in 
the  liver  volume.  The  temporary  hyperglycsemia  produced  by  a 
ligature  of  the  hepatic  vein,  and  the  subsequent  release  of  the  stasis, 
also  causes  glycosuria.  S.  B.  S. 


The  Influence  of  Nutrition,  Body-weight,  and  Water 
Diuresis  on  Phloridzin  Diabetes.  Max  Roth  ( Biochem .  Zeitsch., 
1912,  43,  10 — 30). — The  sugar  excretion  after  phloridzin  administra¬ 
tion  can  vary  very  considerably  in  the  same  animal.  Different 
animals  also  show  great  variations  in  the  amount  excreted,  which 
variations  have  no  relation  to  the  weight  of  the  animal.  It  is  there¬ 
fore  useless,  in  making  comparisons,  to  calculate  the  sugar  excretion 
in  terms  of  grams  per  kilo,  weight  of  animal.  In  examining  the 
influence  of  various  factors  on  the  secretion,  the  same  animal  must  be 
used.  One  mg.  phloridzin  suffices  to  cause  glycosuria  in  healthy 
animals.  The  sugar  secretion  is  smallest  in  fasting  animals.  It 
increases  after  increasing  amounts  of  meat  ingestion,  up  to  250  grams. 
After  starchy  diets,  the  excretion  is  somewhat  greater  than  after 
a  diet  of  the  same  weight  of  meat.  It  is  largest  after  dextrose 
administration  (where,  of  course,  there  is  no  alimentary  glycosuria). 
After  casein  ingestion  the  excretion  was  greater  than  that  of  a  fasting 
animal,  but  less  than  that  after  the  ingestion  of  the  same  weight  of 
meat.  The  length  of  the  existence  of  glycosuria  is  shortest  in  a 
fasting  animal  and  after  fat  ingestion,  aDd  longest  after  dextrose 
administration.  The  greatest  amount  of  excretion  takes  place  within 
three  hours  of  food  ingestion.  The  magnitude  of  water  diuresis 
is  without  effect  on  the  sugar  secretion.  When  the  urine  is  strongly 
alkaline  (and  only  then),  the  sugar  excretion  appears  to  be  increased. 
The  fact  that  sugar  secretion  is  lowest  at  the  time  at  which  the  liver 
becomes  most  enriched  in  glycogen  (twelve  to  fifteen  hours  after 
a  meal)  negatives  Biedl  aud  Koli’s  theory  of  the  primary  extra- 
renal  production  of  sugar  in  the  liver,  aud  subsequence  hyperglycsemia. 
The  authors  do  not  support  the  Pavy-Brodie-Siau  hypothesis,  but 
rather  the  elimination  theory  of  Erlandsen.  S.  B.  S. 
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Excitability  of  Organisms  by  Ultra-violet  Light.  Latent 
Period.  Law  of  Thermic  Independence,  Fatigue,  and 
Recovery  Phenomena.  Victor  Henri  and  (Mme.)  V.  Henri 
(Compt.  rend.,  1912,  155,  414 — 417). — The  authors  have  shown 
previously  that  ultra-violet  rays  produce  involuntary  movements  in 
small  animals,  that  a  fixed  minimum  exposure  (initial  period)  is 
required  to  produce  this  effect,  and  that  a  definite  time  (latent  period) 
elapses  between  the  termination  of  the  initial  period  and  the  movement. 
The  present  paper  describes  experiments  carried  out  to  determine 
what  processes  occur  during  the  initial  period. 

The  results  show  that  during  the  initial  period  photochemical 
reactions  take  place  in  the  peripheral  organs,  and  that  the  products  of 
these'  reactions  are  distributed  by  diffusion  and  osmosis.  The  initial 
and  latent  periods  are  not-  affected  by  change  of  temperature. 
Prolonged  exposure  to  ultra-violet  rays  renders  Cyclops  immobile, 
but  it  responds  to  ultra-violet  rays,  and  the  “  initial  period  ”  is  then 
longer,  but  gradually  returns  to  its  primitive  value.  This  is  also  the 
case  with  an  animal  in  which  the  nerve  terminals  have  been 
anaesthetised  by  cocaine,  but  not  in  one  in  which  the  nerve  centres 
have  been  anaesthetised  by  ether.  The  phenomena  of  fatigue  and 
recovery  of  excitability  by  ultra-violet  light,  therefore,  have  their  seat 
in  the  peripheral  organs.  T.  A.  H. 

The  Purgative  Action  of  Sulphur.  Hermann  Taegen  {Arch, 
expt.  Path.  Pharm.,  1912,  69,  263 — 267). — Boedeker’s  reaction  for 
sulphurous  acid  is  not  applicable  to  the  animal  organism,  as  it  is  also 
positive  for  cysteine.  After  the  administration  of  sulphur,  hydrogen 
sulphide  is  formed  both  in  the  large  and  small  intestine  of  the  dog. 
Its  purgative  action  is  not  due,  as  Frankl  considers,  to  the  formation 
of  sulphurous  acid,  but  of  hydrogen  sulphide.  W.  D.  H. 

Chemistry  of  Silver  Therapy.  Angelo  Angeli  {Atti  P.  Accad. 
Lincei,  1912,  [v],  21,  ii,  12 — 15). — Owing  to  the  publication  of  Paul’s 
results  (this  vol.,  ii,  788),  the  author  draws  attention  to  his  own  work 
with  Marchetti  (Abstr.,  1908,  ii,  841),  Castellana  and  Ferrero  (Abstr., 
1909,  i,  739),  and  Alessandri  (Abstr.,  1910,  i,  605).  T.  H.  P. 

Mesothorium,  Thorium-A,  and  Thorium  Emanation 
Therapy.  Adolf  Bickel  {Chem.  Zentr.,  1912,  i,  1792 — 1793  ;  from 
Berl.  klin.  Woch.,  1912,  49,  777 — 779). — It  is  not  yet  possible  to 
determine  whether  long-  or  short-lived  radioactive  substances  are 
more  suitable  for  therapeutic  purposes.  Thorium-A  and  thorium 
emanation  appear  to  be  of  therapeutic  value,  and  have  the  advantage 
over  radium  of  being  available  for  internal  administration. 

C.  H.  D. 

The  Biological  Action  of  Mesothorium.  The  Biological 
Action  of  Thorium  Emanation  on  Men  after  Administration 
by  the  Alimentary  Canal.  Kenji  Kojo  {Chem.  Zentr.,  1912,  i, 
1793  ;  from  Berl.  klin.  Woch.,  1912,  49,  779 — 780.  Compare  pre¬ 
ceding  abstract). — After  the_  ingestion  of  thorium-A  solution,  the 
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emanation  is  readily  detected  in  the  breath  and  in  the  urine  for  at 
least  five  or  six  hours  when  1  c.c.  of  solution  (1900  Mache  units)  is 
used.  After  one  hour’s  inhalation,  the  emanation  is  not  to  be  detected 
in  either  the  breath  or  urine.  C.  H.  D. 

The  Biological  Action  of  Mesothorium.  The  Action  of 
Thorium  Emanation  on  Digestive  Ferments  and  Autolysis. 

Mjnami  (Chem.  Zentr.,  1912,  i,  1793  ;  from  Berl.  klin.  Woch.,  1912,49, 
781 — 783.  Compare  preceding  abstracts). — The  action  of  thorium-X 
and  thorium  emanation  on  pepsin,  trypsin,  and  diastase  may  be  an 
accelerating  or  a  retarding  one,  depending  partly  on  the  duration 
of  exposure.  a-Rays  are  more  active  than  /?  or  y,  and  the  latter  are 
without  influence  on  autolytic  enzymes.  C.  H.  D. 

The  Action  of  Certain  Medicaments  on  the  Healthy 
Alimentary  Canal.  L.  Klocman  ( Zeitsch .  physiol.  Chem.,  1912, 
80,  17 — 34). — Various  drugs  (quinine,  arsenic,  sodium  salicylate, 
digitalis,  etc.)  were  given  to  dogs  with  fistulae  in  stomach  and  small 
intestine,  and  their  effects,  mainly  on  the  rate  of  progress  through 
the  alimentary  canal  and  amount  of  secretions  formed,  are  recorded. 

W.  D.  H. 

Action  of  Crystallised  Aconitine  on  Respiration.  Curt 
Hartung  (Arch.  expt.  Bath.  Pharm.,  1912,  69,  176 — 199). — Aconitine 
slows  respiration,  but  vagotomy  lessens  the  length  of  the  expiratory 
pauses.  Death  is  due  to  respiratory  failure,  or  in  other  cases  to 
paralysis  of  the  heart.  It  is  antagonised  by  atropine.  By  repeated 
doses,  the  animal  (rabbit)  develops  a  high  resistance  to  aconitine. 
Some  of  the  alkaloid  is  excreted  in  the  urine  unchanged.  W.  D.  H. 

Action  of  Adrenaline  in  Producing  Cardiac  Hypertrophy. 
Hugh  A.  Stewart  (J.  Path.  Bad.,  1912,  17,  64 — 81). — Tn  rabbits, 
injections  of  adrenaline  produce  an  increase  in  the  muscular  tissue  of 
the  heart ;  the  muscle  fibres  are,  however,  degenerated,  and  the 
hypertrophy  is  regarded,  not  as  a  result  of  increased  work,  but  as  due 
to  the  action  of  a  toxic  agent.  The  chemical  nature  of  the  metabolic 
disturbance  is  not  yet  known.  W.  D.  H. 

Behaviour  of  y>-Iodoanisole  in  the  Animal  Organism. 
Riccardo  Luzzato  and  G.  Satta  (Arch.  Farm,  sperim.,  1912,  13, 
Reprint,  14  pp.). — y?-Iodoanisole  is  neither  a  toxic  substance  nor 
a  local  irritant,  and  is  therefore  tolerated  by  the  animal  organism 
better  than  o-iodoanisole  (compare  Abstr.,  1911,  ii,  1015).  Its 
administration  is  accompanied  by  an  increase  in  the  proportions 
of  organic  sulphate  and  conjugated  glycuronic  acid  in  the  urine. 

T.  H.  P. 

The  Behaviour  of  Atophan  in  the  Organism.  Max  Dohrn 
(Biochem.  Zeitsch.,  1912,  43,  240 — 244). — From  the  urine  of  animals 
to  which  atophan  had  been  administered,  a  hydroxy-derivative,  m.  p. 
245°  (corr.),  could  be  isolated,  which  appears  to  be  8-hydroxy-2-phenyl- 
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quinoline-4-carboxylic  acid.  In  addition,  another  hydroxyl  derivative 
was  found,  which  appears  to  be  a  hydroxypyridineuric  acid.  A  third 
substance,  of  ni.  p.  310°,  which  was  only  slightly  soluble  in  acetic  acid 
(and  could  in  this  way  be  separated  from  the  other  two),  was  also 
obtained,  which  contained  C  70-57,  H  6*88,  N  3’96%. 

In  further  confirmation  that  the  hydroxyatophan  isolated  from 
urine  contains  the  hydroxyl  group  in  position  8,  the  author  shows 
that  after  ingestion  of  8-methyoxy-2-phenylquinoline-4-carboxylic  acid, 
the  same  hydroxyatophan  is  excreted.  Here  again  several  other 
products  were  isolated.  S.  B.  S. 

Action  and  Relationships  of  Atropine  in  the  Organism.  II. 
The  Relation  of  the  Thyroid  to  the  Atropine-destroying  Power 
of  the  Blood.  Bene  Metzneu  and  E.  Hedingeb  (Arch.  expt.  Path. 
Pharm.,  1912,  69,  272 — 292). — The  microscopical  differences  seen 
in  the  rabbit’s  thyroid  have  no  relation  to  the  varying  powers  of 
the  animal’s  blood  to  destroy  atropine.  W.  D.  H. 

The  Role  of  Caffeine  in  the  Cardiac  Action  of  Coffee. 
H.  Bosquet  and  Makc  Tiffeneau  (Gompt.  rend.,  1912, 155,  362 — 365). 
— From  experiments  on  the  isolated  heart  of  the  rabbit,  the  authors 
find  that  caffeine  commences  to  be  active  with  a  dose  of  1  in 
100,000,  and  is  very  toxic  at  1  in  5000.  With  ordinary  coffee, 
the  toxic  effect  is  probably  due  to  other  agents,  such  as  potassium 
salts,  besides  caffeine,  their  effect  being  shown  with  coffee  deprived  of 
caffeine.  From  these  results  no  conclusion  can  be  drawn  as  to  the 
cardiac  action  of  coffee  under  the  conditions  where  it  is  consumed  by 
man. 

From  experiments  on  the  dog  in  vivo,  it  was  found  that  caffeine  and 
ordinary  coffee  infusion  both  produce  a  marked  acceleration  of  the  heart¬ 
beat,  which  effect  lasts  about  one  hour.  Coffee  deprived  of  its  caffeine 
has  no  such  effect  even  in  strong  does.  Caffeine  is  therefore  the 
principal  agent  in  the  cardiac  action  of  coffee.  W.  G. 

The  Comparative  Cardiac  Action  of  the  Physiological 
Extract  of  Digitalis  and  Other  Digitalis  Preparations.  H. 
Busquet  (Gompt.  rend.,  1912,  155,  509 — 512). — The  cardiac  effect  of  a 
physiological  extract  of  digitalis  in  somerespects  resembles,  and  in  others 
differs  from,  the  effect  of  other  preparations  from  this  plant.  Experi¬ 
ments  were  performed  on  rabbits,  cats,  and  dogs,  and  on  the  isolated 
heart  of  the  rabbit.  Like  other  digitalis  preparations,  the  physio¬ 
logical  extract  exerts  a  tonic  action  on  the  heart  with  rise  in  arterial 
pressure  (compare  Etienne,  Archiv.  int.  Pharm.  Ther.,  1909,  19, 
146).  It  produces  an  acceleration  in  the  heart-beat,  followed  by 
an  irregular  beat.  It  also  suppresses  the  cardio-inhibitory  power  of  the 
vagus,  generally  during  the  acceleration  period  of  the  heart-beat  (compare 
Franck,  Gliniques  de  la  Charite,  1894,  549 — 750).  The  irregularity  of 
heart-beat  provoked  by  toxic  doses  ceases  a  few  minutes  before  death. 
In  other  respects  the  physiological  extract  differs  from  ordinary 
pharmaceutical  preparations  of  digitalis.  In  the  case  of  the  dog  no 
injection  of  physiological  extract,  however  modified  the  dose,  produces 
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any  slowing  of  the  heart-beat.  With  ordinary  extracts,  Franck  ( loc . 
cit.)  has  shown  that,  prior  to  death,  the  heart-beat  becomes  regular, 
and  then  there  is  produced  a  state  of  tetanus  followed  by  fibrillary 
tremors.  With  the  physiological  extract  death  takes  place  suddenly 
during  the  period  of  regular  heart-beat.  W.  G. 

The  Occurrence  of  Trigonelline  and  Nicotinuric  Acid  in  the 
Urine  after  the  Administration  of  Nicotinic  Acid.  D.  Acker- 
mann  ( Zeitsch .  Biol.,  1912,  59,  17 — 22). — His  was  the  first  to  show 
that  after  giving  dogs  pyridine  as  the  acetate,  they  secrete  pyridyl- 
methylammonium  hydroxide  in  their  urine.  Later,  Cohn  found  that 
2-picoline  was  oxidised  to  2-pyridinecarboxylic  acid,  and  secreted  in 
combination  with  glycine  as  a-pyridinuric  acid.  In  the  present 
research,  the  3-carboxylic  acid,  nicotinic  acid,  was  employed  ;  this  also 
was  methylated  in  the  body  and  excreted  as  the  alkaloid  trigonelline, 
hitherto  only  known  in  plant-life  ;  part  was  combined  with  glycine  and 
excreted  as  nicotinuric  acid.  W.  D.  II. 

Estimation  of  Physiological  Values  in  the  Small  Intestine. 
Action  of  Pilocarpine.  P.  Neukirch  ( Pjtiiger’s  Archiv,  1912,  147, 
153 — 170). — Isolated  portions  of  a  rabbit’s  small  intestine  were 
employed,  and  suspended  in  Tyrode’s  solution  (a  modification  of 
Ringer’s  solution  containing  dextrose  like  Locke’s  solution),  in  which 
they  maintained  well  their  tonus  and  rhythm.  Pilocarpine  added  to 
this  in  the  proportion  of  0-005  mg.  per  100  c.c.  acts  as  a  stimulant, 
and  the  effect  of  the  alkaloid  is  reversible  when  the  Tyrode’s  solution 
is  restored.  W.  D.  H. 

[Pharmacological]  Action  of  /3/3-Dichlorouopropyl  Carbamate. 
(Aleudrin.)  Th.  A.  Maass  ( Biochem .  Zeitsch.,  1912,  43,  65 — 88). — 
This  substance  has  the  formula  CH2C1’CH(0’C0'NII2)'CH2C1,  m.  p. 
82°,  and  is  sparingly  soluble  in  water  (100  parts  dissolve  0’75  part  at 
room  temperature).  It  dissolves  in  most  organic  solvents,  but  not  in 
light  petroleum.  It  has  been  manufactured  on  account  of  its  hypnotic 
properties.  The  author  has  investigated  its  pharmacological  action. 
In  the  case  of  fish,  the  toxic  dose  is  twenty-six  times  at  great  as  that 
necessary  to  produce  distinct  narcosis.  In  frogs,  the  hypnotic  dose  is 
0-06  to  0-08  gram,  and  the  anaesthetic  dose  0’22  to  0’24  gram  per 
gram  of  body-weight.  The  toxic  dose  is  larger  than  1  mg.  per  gram 
of  body-weight.  In  dogs,  the  smallest  active  dose  is  0T  to  0-15  gram, 
and  the  toxic  dose  0-7  gram  per  kilo,  of  body-weight.  In  cats  the 
corresponding  toxic  dose  is  0  5  gram.  Rabbits  are  more  resistant 
than  dogs  or  cats.  Experiments  on  dogs  show  that  in  narcotising 
doses  the  antipyretic  action  is  only  slight.  The  effect  on  respiration 
is  also  small,  as  determined  by  experiments  on  rabbits.  In  concentra¬ 
tions  of  1  : 5000  to  1  :  1000,  aleudrin  causes  a  diminution  of  activity  of 
the  isolated  frog  heart.  In  experiments  on  cats,  it  was  shown  that  the 
circulation  is  not  very  markedly  affected,  the  chief  action  being  a 
slight  dilatation  of  the  vessels  in  the  splanchnic  area.  In  man,  doses 
of  1  gram  produce  hypnosis ;  a  dose  of  even  three  times  as  large 
has  been  tolerated.  The  general  effect  is  pleasant.  S.  B.  S. 
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Physiological  Behaviour  of  Certain  Organic  Arsenic 
Derivatives  (Salvarsan  and  Sodium  Cacodylate)  in  the 
Organism.  Adbiano  Valenti  {Arch.  Farm,  sperim.,  1912,  13, 
Reprint  21  pp.). — After  hypodermic,  gastric  or  intramuscular  ad¬ 
ministration  of  “  salvarsan,”  the  elimination  of  arsenic  in  the  urine 
lasts  about  twenty-five  days.  “  Salvarsan  ”  differs  markedly  from 
sodium  cacodylate  and  other  organic  arsenic  preparations  in  that  the 
arsenic  is  largely  transformed  into  the  ionic  condition,  and  it  is 
suggested  that  this  property  is  related  to  its  antisyphilitic  action. 

T.  H.  P. 

Toxicity  of  Mineral  Salts  in  the  Cerebro-spinal  Fluid.  Jean 
Camus  {Compt.  rend.,  1912,  155,  310 — 312). — A  study  of  the  toxic 
effect  of  a  number  of  mineral  salts  when  injected  into  the  cerebro¬ 
spinal  fluid.  The  salts  studied  are  grouped  into  sulphates  and 
chlorides  and  arranged  in  ascending  order  of  toxicity  in  tables  which 
are  given  showing  the  fatal  doses  in  weight  of  salt  or  in  c.c.  of  Nj  100- 
solutions  of  the  salts.  The  toxicity  does  not  seem  to  be  regularly 
proportional  to  any  figure,  but  the  author  suggests  from  his  results 
that,  the  rarer  the  salts  the  more  toxic  they  are.  W.  G. 

Poisonous  Properties  of  Methyl  Alcohol.  Jacob  Boeseken  and 
H.  I.  Waterman  ( Chem .  Weekblad,  1912,  9,  G94 — 696). — The 

poisonous  nature  of  methyl  alcohol  is  attributed  to  its  conversion  into 
formaldehyde  by  oxidation,  the  aldehyde  then  exerting  a  powerful 
chemical  influence  on  the  substances  present  in  the  organism. 

A.  J.  W. 

The  Relative  Toxicity  of  Methyl  and  Ethyl  Alcohols  as 
Determined  by  the  Rate  of  Reproduction  in  Hydatina  senta. 
David  D.  Whitney  {Amer.  J.  Physiol .,  1912,  30,  463 — 465). — Methyl 
alcohol  is  less  toxic  than  ethyl  alcohol,  as  determined  by  the  rate  of 
reproduction  in  the  rotifer,  Hydatina  senta.  Families  subjected  to 
1%  methyl  alcohol  during  many  (ten  to  fifteen)  generations  recover 
from  its  influence  in  the  second  generation  after  the  alcohol  is  removed. 

W.  D.  H. 

Heematinsemia  in  Toxic  Destruction  of  Blood  Corpuscles. 
Otto  Schumm  {Zeitsch.  physiol.  Chem.,  1912,  80,  1 — 5). — In  a  case  of 
chromic  acid  poisoning,  the  urine  contained  oxyhsemoglobin  and 
methsemoglobin.  The  blood-serum  contained  these  substances,  but  free 
hsematin  was  also  detected  spectroscopically ;  as  the  case  proceeded,  the 
amount  of  hsematin  increased.  W.  D.  IT. 

The  Formation  of  Succinic  Acid  in  the  Animal  Body  in 
Chronic  Oxalate  Poisoning.  A.  Behre  {Chem.  Zeit.,  1912,  36, 
933 — 934). — In  a  case  of  death  from  chronic  poisoning  by  potassium 
hydrogen  oxalate,  succinic  acid  was  found  in  almost  all  internal  parts 
of  the  body,  but  especially  the  stomach,  intestines,  and  kidneys,  only 
traces  of  oxalic  acid  being  present.  Administration  of  potassium 
hydrogen  oxalate  to  dogs  also  leads  to  the  accumulation  of  succinic 
acid,  especially  in  the  kidneys.  C.  H.  D. 
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The  Inhibition  of  the  Toxic  Action  of  Iodide,  Nitrate,  Thio¬ 
cyanate,  and  Other  Salts  of  Sodium.  Jacques  Loeb  ( Biochem . 
Zeitsch .,  1912,  43,  181 — 202). — The  toxic  action  of  nitrate,  iodide, 
thiocyanate,  acetate,  and  butyrate  of  sodium  on  Fundulus  is  inhibited 
by  the  chlorides  of  sodium  and  calcium,  the  deintoxicating  action  of 
the  latter  being  greater  than  that  of  the  former  salt.  The  salts  of 
calcium,  other  than  the  chloride,  have  little  action  in  this  respect. 
Although  the  essential  action  is  due  to  the  chlorine  ions,  only  the 
chlorides  of  sodium  and  calcium,  and,  to  a  very  minor  extent, 
magnesium,  are  effective.  The  toxic  effect  of  sodium  sulphate  is  not 
inhibited  by  sodium  chloride,  although  it  is  by  small  doses  of  calcium 
chloride.  Other  calcium  salts  tried  were  without  effect,  and  the  action 
appears  to  be  due  to  the  whole  molecule  and  not  to  the  ions.  A  mixture 
of  the  chlorides  of  sodium,  potassium,  and  calcium  in  the  proportions  in 
which  they  are  contained  in  sea-water  has  a  more  powerful  inhibiting 
action  on  the  toxic  effects  of  sodium  salts  than  any  other  solution. 
The  deintoxicating  action  of  the  mixture  is  discussed,  and  it  is  suggested 
that  the  particular  mixture  of  salts  which  is  found  in  sea-water  keeps 
the  surface  layers  of  the  cells  intact,  and  thus  inhibits  the  diffusion  of 
toxic  substances.  S.  B.  S. 

Toxicity  of  y3 -Iminazolylethylamine  [4-y3-Aminoethylgly- 
oxaline].  Albert  Berthelot  and  D.  M.  Bertrand  ( Compt .  rend., 
1912,  155,  360— 362).— Dale  andLaidlaw  (Abstr.,  1911,  ii,  137,  1017) 
by  a  physiological  study  of  4-/3-aminoethylglyoxaline  have  established 
its  great  toxicity  for  the  guinea-pig  and  rabbit,  the  cat  being  less 
sensitive.  The  authors  have  studied  the  effects  on  monkeys,  as  being 
much  more  nearly  allied  to  human  beings.  The  fatal  dose  is  propor¬ 
tionally  much  greater  for  a  monkey  than  for  a  guinea-pig  or  rabbit, 
being  about  50  mg.  per  kilo,  weight,  and  the  animal  succumbs  in 
about  twenty  minutes.  The  narcotic  effects  are  more  marked  than  in 
the  case  of  the  two  other  animals,  and  the  intoxication  is  less  rapid. 

W.  G. 

Diminution  of  the  Toxic  Action  of  Poisons  by  Proteins. 
H.  Boruttau  ( Biochem .  Zeitsch.,  1912,  43,  418 — 423). — Comparison 
was  made  between  the  toxic  action  of  4‘  arsan,”  a  product  made  by  the 
action  of  arsenic  chloride  on  oat  protein,  and  a  mechanical  mixture  of 
the  same  protein  containing  the  same  amount  of  arsenic.  The  latter  was 
found  to  yield  much  less  arsenic  to  water  than  the  chemical  compound ; 
it  was  also  appreciably  less  toxic.  The  mechanical  mixture  became 
much  more  toxic  after  digestion  with  proteoclastic  ferments.  When 
“  arsan  ”  is  submitted  to  dialysis  under  various  conditions,  a  large 
amount  of  the  arsenic  remains  in  the  dialyser,  although  in  solution. 
This  solution  is  slightly  less  toxic  than  the  corresponding  amount  of 
inorganic  arsenic.  This  fact  indicates  that  in  “arsan”  the  arsenic  is 
in  organic  combination.  Nevertheless,  the  arsenic  is  more  toxic  than 
in  the  mechanical  mixture  of  protein  and  arsenious  oxide,  and  this  fact 
indicates  the  importance  of  the  adsorptive  properties  of  the  proteins 
in  rendering  poisons  less  toxic.  S.  B.  S. 
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The  Synergic  Action  of  Poisons.  II.  Mixed  Haemolysis. 
Hermann  Fuhner  and  W.  Greb  (Arch.  expt.  Path.  Pharm.,  1912,  69, 
348 — 364.  Compare  this  vol.,  ii,  792). — The  combination  of  various 
hmmolytic  agents  produced  oh  ox-blood  corpuscles  sometimes  an 
increase,  sometimes  a  summation,  but  usually  a  decrease  of  haemolysis. 
Biirgi’s  law  on  the  actions  of  combinations  of  drugs  receives  thus  no 
confirmation.  W.  D.  H. 

Process  for  Drying  Fluids  and  Tissues  of  Animal  and 
Vegetable  Origin  by  Anhydrous  Sodium  Sulphate.  Vladimir 
Njegovan  ( Biochem .  Zr.itsch.,  1912,  43,  203 — 206). — The  material  is 
heated  to  40°,  and  then  treated  with  the  amount  of  anhydrous  sodium 
sulphate  necessary  to  combine  with  the  water.  The  mixture  is  then 
rapidly  cooled,  so  that  the  hydrated  salt,  Na2SO4,10H2O,  is  formed.  It 
is  then  powdered  and  dried  over  sulphuric  acid  in  a  vacuum,  whereby 
practically  all  the  water  is  extracted.  S.  B.  S. 
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Chemical  Composition  and  Formation  of  Enzymes.  VI. 
Acid  Formation  by  Certain  Micro-organisms.  Hans  yon  Euler 
and  Hermann  Meyer  ( Zeilsch .  physiol.  Chem.,  1912,  80,  241 — 252. 
Compare  this  vol.,  ii,  793). — In  the  alcoholic  fermentation,  various 
intermediate  products  occur,  and  special  interest  attaches  to  the 
formation  of  acids  by  micro-organisms.  Harden  and  YouDg  showed 
in  their  work  on  Bacterium  coli,  that  lactic  and  acetic  acids  accom¬ 
pany  alcohol  when  this  organism  acts  on  dextrose.  This  result  is  fully 
confirmed  in  the  present  research.  Particulars  are  also  given  in 
regard  to  acid  formation  by  Mucor  mucedo.  Soorpilz  is  stated  to  act 
specifically  on  xylose,  and  not  on  arabinose  (Lindner)  ;  this  also  is 
confirmed,  but  the  presence  of  arabinose  accelerates  its  activity.  In 
its  action  carbon  dioxide  is  liberated,  but  no  fatty  acids  formed  ;  this  is 
accompanied  by  a  change  into  a  molecule  which  is  either  optically 
inactive  or  nearly  so.  W.  D.  H. 

Chemical  Action  on  Dextrose  of  a  Variety  of  Bacillus  coli 
communis  (Escherich)  Obtained  by  Cultivation  in  Presence 
of  a  Chloroacetate.  Arthur  Harden  and  William  J.  Penfold 
( Proc .  Roy.  Soc.,  1912,  B,  86,  415 — 417). — Penfold  has  shown  that 
when  B.  coli  communis  is  plated  out  on  nutrient  agar  containing 
0’5%  sodium  chloroacetate,  a  large  number  of  small  colonies  and  a  few 
large  ones  are  produced.  The  cultures  made  from  some  of  the  large 
colonies  are  found  to  have  lost  the  power  of  producing  gas  from 
dextrose  when  grown  in  dextrose  peptone  water  in  a  test-tube  provided 
with  a  Durham  gas-tube. 
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Comparative  quantitative  experiments  carried  out  with  the  original 
and  selected  organisms  have  shown  that  the  latter  grown  anaero¬ 
bically  in  presence  of  chalk  yield  a  small  quantity  of  hydrogen,  but 
very  much  less  than  that  from  the  original  strain.  The  other  main 
difference  is  the  increased  proportion  of  lactic  acid,  and  the  correspond¬ 
ing  diminished  proportion  of  other  products  (acetic  acid,  alcohol,  and 
carbon  dioxide). 

The  explanation  is  suggested  that  the  products  formed  by  the 
normal  organism  are  the  result  of  the  action  of  three  enzymes.  One 
of  these  converts  the  dextrose  into  lactic  acid,  a  second  forms  alcohol, 
acetic  and  formic  acids,  and  the  third  decomposes  the  formic  acid  into 
carbon  dioxide  and  hydrogen.  The  process  of  selection  has  resulted  in 
the  survival  of  an  organism  containing  a  large  proportion  of  the  lactic 
acid-forming  enzyme  and  a  small  proportion  of  that  producing  alcohol, 
acetic  and  formic  acids.  It  still  retains  the  power  of  decomposing 
formic  acid  (compare  Harden,  Trans.,  1901,  79,  610).  W.  J.  Y. 

Action  of  Certain  Esters  of  Glycerol  on  the  Tubercle 
bacillus.  A.  T.  Salimbeni  ( Compt .  rend.,  1912,  155,  368 — 370). — 
The  esters  studied  were  the  mono-,  di-,  and  tri-chlorohydrins.  Pre¬ 
liminary  experiments  showed  that,  in  the  cold,  the  mono- and  di-chloro- 
hydrins  dissolve  a  fatty  matter  obtained  from  the  bacillus  by  acetone 
extraction,  but  not  a  waxy  substance  extracted  by  chloroform  and 
insoluble  in  acetone.  The  trichlorohydrin  readily  dissolved  both  fat 
and  wax.  The  study  was  then  extended  to  the  bacilli  in  the  presence 
of  the  esters  ;  for  the  first  two  the  moist  microbe  as  obtained  from 
cultures  being  used,  and  for  the  third  the  bacillus  dried  in  a  vacuum 
over  sulphuric  acid  was  used.  The  ethers  and  microbes  were  ground 
together  in  a  mortar,  and  in  a  few  seconds  were  changed  to  an  oily 
paste,  which  gradually  passed  through  an  emulsion  to  a  clear  liquid. 
The  action  of  the  trichlorohydrin  is  more  energetic  and  complete  than 
that  of  the  dichlorohydrin,  and  this  in  turn  than  that  of  the  mono- 
chlorohydrin.  The  bacilli  with  the  trichlorohydrin  rapidly  lose  their 
power  of  resisting  acids,  become  granular,  and  readily  take  a  blue 
stain.  After  prolonged  action  they  are  transformed  into  a  granular 
amorphous  substance.  The  microbe  mass  so  treated  can  be  separated 
into  two  parts,  one  soluble  in  water,  precipitated  by  alcohol,  and  the 
other  insoluble  in  water.  The  insoluble  portion  contains  the  nitro¬ 
genous  part  of  the  bacilli,  no  nitrogen  being  detectable  in  the  soluble 
portion,  which  is  insoluble  in  alcohol  and  ether,  and  when  precipitated 
is  only  partly  redissolved  by  water.  The  three  ethers  have  a  very 
marked  bactericidal  action  on  the  tubercle  bacilli,  a  few  seconds 
sufficing  to  kill  them.  W.  G. 

Mechanism  of  the  Fertilising"  Action  of  Sulphur.  E.  Boul- 
langer  and  M.  Dugardin  (Compt.  rend.,  1912,  155,  327 — 329. 
Compare  this  vol.,  ii,  381). — The  favourable  influence  which  very  small 
doses  of  sulphur  exert  on  vegetation  is  due  to  its  activating  effect  on 
the  bacteria,  which  break  down  nitrogenous  matter  in  the  soil  to 
ammonia,  and  also  to  its  influence  on  the  nitrification  ferments. 
Larger  doses  of  sulphur,  whilst  enhancing  the  first  effect,  check  the 
second.  W.  G. 
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The  Decomposition  of  Asparagine  by  Bacteria  in  Presence 
of  Free  Oxygen.  II.  Respiration  Quotient  and  Proportion 
of  Gaseous  Product.  Tor  Carlson  ( Medd .  K.  Vetensk.  Nobelinsl., 
1912,2,  No.  19,  1 — 13.  Compare  this  vol.,  ii,  191). — In  order  to 
determine  the  .relative  oxidation  capacity  of  a  species  of  bacteria,  the 
mass  of  the  bacteria  has  to  be  determined.  This  was  done  indirectly 
by  filtering  the  culture  fluid  after  an  experiment  and  determining  the 
total  carbon  in  the  filtrate  and  the  quantity  of  carbon  dioxide  formed, 
and  as  practically  all  the  carbon  was  introduced  in  the  original 
asparagine,  the  amount  of  carbon  in  the  bacteria,  and  lienee  the  total 
weight  of  bacteria,  could  be  determined  by  difference. 

In  the  detailed  experiments  the  weight  of  asparagine  taken,  the 
carbon  dioxide  in  the  culture  fluid  or  given  off  in  the  course  of  the 
experiment,  the  combined  carbon  in  the  culture  fluid,  and  the  volume 
of  oxygen  taken  up  were  either  known  or  determined,  and  hence  the 
respiration  quotient  and  the  proportion  of  carbon  given  off  as  carbon 
dioxide  were  determined.  In  all  the  investigations,  one-half  and  more 
of  the  asparagine  is  converted  into  gaseous  products  and  not  assimilated. 
The  results  show  that  for  one  and  the  same  species  of  bacterium 
kflu  =  constant,  where  k  is  the  rate  of  growth,  f  is  the  amouut  of  the 
carbon  converted  into  gas,  and  u  the  proportion  assimilated,  from 
which  it  follows  that  the  smaller  the  rate  of  growth  of  the  cells,  the 
more  completely  is  the  asparagine  converted  into  gaseous  products. 

G.  S. 

Some  Conditions  Influencing  Nitrogen  Fixation  by  Aerobic 
Organisms.  W.  B.  Bottomley  ( Proc .  Roy.  Noe.,  1912,  B,  85,1466 — 468). 
— A  simple  and  efficient  nutrient  medium  for  both  Azotobacter  and 
Pseudomonas,  or  for  a  mixed  culture  of  the  two,  may  be  obtained  by 
adding  to  distilled  water  1%  of  dextrin,  02%  of  dipotassium  phosphate, 
002%  magnesium  sulphate,  and  0’4%  basic  slag.  \V.  J.  Y. 

The  Fermentation  of  Cocoa.  Georges  Lambert  ( Chem .  Zentr., 
1912,  i,  1632;  from  Bull.  Sci.  Pharm.,  1912,  18,  574— 587).— The 
fermentation  of  cocoa  is  due  to  simultaneous  alcoholic  fermentation 
caused  by  <S 'accharomyces  Theobromae,  and  oxidation  of  the  colouring 
matter  by  an  oxydase,  theobromase,  the  latter  existing  ready  formed  in 
the  seed.  C.  II.  D. 

The  Reducing  Properties  of  Yeast.  Hydrogenation  of 
Sulphur  in  Alcoholic  Fermentation.  M.  A.  Cftowrenko  ( Zeitsch . 
physiol.  Chem.,  1912,  80,  253 — 273). — Hydrogenation  of  sulphur 
during  the  alcoholic  fermentation  is  a  property  of  several  varieties  of 
yeast  examined.  Increase  of  sugar  in  the  substrate  leads  to  the 
production  of  more  hydrogen  sulphide.  Most  gas  is  evolved  in  the 
period  preceding  the  fermentation  and  in  the  presence  of  air.  The 
addition  of  alcohol,  toluene,  and  thymol  greatly  diminishes  the  produc¬ 
tion  of  the  gas.  The  preparation  known  as  zymin  acts  like  the  yeast, 
and  its  power  to  do  so  is  destroyed  by  boiling.  W.  D.  H. 
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In  What  Way  is  Tartaric  Acid  Attacked  by  Yeast  ?  Laszlo 
Karczag  ( Biochem .  Zeitsch.,  1912,43,  44 — 46). — Amongst  the  products 
of  yeast  action  in  sterile  fermentations  were  found  propionic  and 
butyric  acids  (volatile  acids),  together  with  lactic  and  succinic  acids 
(ethereal  extract).  The  author  gives  a  scheme  showing  how  these 
acids  may  be  derived  from  tartaric  acid,  through  malic  and  glyceric 
acids  as  intermediate  products.  There  was  also  indication  of  the 
formation  of  acetaldehyde.  The  chief  processes  taking  place  during 
yeast  fermentation  appear  to  be  reduction  processes.  S.  B.  S. 

Fermentations  with  Yeast  in  Absence  of  Sugar.  VII.  The 
Formation  of  /3-Hydroxybutaldehyde  in  the  Fermentation 
of  Butyric  Acid.  Carl  Neuberg  ( Biochem .  Zeitsch.,  1912,  43, 
491 — 493.  Compare  this  vol.,  ii,  78). — In  the  fermentative  destruction 
of  potassium  pyruvate  by  yeast,  potassium  carbonate  and  acetaldehyde 
are  formed,  the  latter  undergoing  condensation  to  /3-hydroxybut- 
aldehyde  (aldol)  according  to  the  equations  2CH3'C0’C02K  +  H20  = 
2CH3*CH0  +  K2C03  +  C02  and  2CH3-CHO  =  CH3*CH(OH)“  CHyCHO. 
It  was  of  interest  to  ascertain  whether  the  latter  reaction  was  due  to 
the  yeast  or  to  the  alkali.  In  the  former  case  it  was  conceivable  that 
an  optically  active  product  would  be  produced.  The  crude  aldol  was, 
therefore,  oxidised  to  the  corresponding  /?-hydroxy  butyric  acid  by 
silver  oxide,  and  isolated  as  a  silver  salt.  This  was  found,  however, 
to  be  optically  inactive.  The  problem,  therefore,  remains  unsolved. 

S.  B.  S. 

Fermentation  with  Yeast  in  Absence  of  Sugar.  VIII. 
The  Formation  of  Acetaldehyde  by  Auto-fermentation.  Carl 
Neuberg  and  J.  Kerb  {Biochem.  Zeitsch.,  1912,43,  494 — 499.  Com¬ 
pare  preceding  abstract). — In  view  of  the  fact  that  acetaldehyde  is 
formed  by  yeast  from  pyruvic  acid,  it  is  conceivable  that  the  latter 
substance  is  an  intermediary  product  of  change  during  fermentation. 
It  was  of  interest  to  ascertain,  therefore,  whether  acetaldehyde  is 
formed  during  auto-fermentation,  when  the  yeast  acts  only  on  the 
sugar  it  contains  in  its  own  cells.  Acetaldehyde  was,  in  fact,  found 
to  be  formed  as  a  product  of  auto-fermentation,  carried  out  under 
varied  conditions,  which  are  discussed  by  the  authors.  S.  B.  S. 

Action  of  Uranium  on  Certain  Micro-organisms.  Henri 
Agulhon  and  B.  Sazerac  {Bull.  Soc.  chim.,  1912,  [iv],  11,  868 — 872. 
Compare  Kayser,  this  vol.,  ii,  860). — Comparative  trials  of  the 
influence  of  uranyl  nitrate  and  uranyl  acetate  on  Aspergillus  niger, 
yeast,  and  acetic  ferment  showed  that  in  solutions  containing  up  to 
1  part  per  1000  of  either  salt  no  effect  was  produced  on  the  growth  of 
Aspergillus  niger ,  but  growth  ceased  in  a  1%  solution,  possibly  due  to 
the  precipitation  of  all  the  soluble  phosphates  by  the  salt.  In  the 
case  of  yeast,  fermentation  diminished  in  presence  of  one  part  of  either 
salt  in  50,000,  and  was  stopped  by  1  in  10,000,  although  the  yeast  was 
not  killed.  The  activity  of  acetic  acid  ferment  was  increased  by 
uranyl  acetate  and  also  by  uranyl  nitrate  so  long  as  the  proportion  of 
the  latter  present  did  not  exceed  1  in  50,000.  T.  A.  H. 
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Is  the  Bactericidal  Action  of  Radium  Emanation  due  to 
the  Evolution  of  Ozone?  Hans  Jansen  and  Ove  Stbandberg 
( Chem .  Zentr.,  1912,  i,  1668;  from  Zeitsch.  Hyg.  Infekt.-Krank.,  1912, 
71,  223 — 228). — The  quantity  of  ozone  required  to  kill  bacteria  is 
much  greater  than  that  required  to  affect  potassium  iodide-starch 
paper,  whilst  in  experiments  in  which  radium  emanation  killed  bacteria, 
an  ozone  reaction  could  not  be  detected.  C.  H.  D. 

Action  of  Acids,  Bases,  and  Certain  Salts  on 
Bactericidal  Sera.  Donato  Ottolenghi  ( Zeitsch .  Immunitdtsforsch. 
exp.  Ther.,  1912,  Reprint  30  pp.). — The  author  has  examined  the  effect 
of  the  addition  of  certain  acids,  bases,  and  salts  on  bactericidal  sera, 
and  draws  the  conclusion  that  lactic,  formic,  acetic,  oxalic,  and  hydro¬ 
chloric  acids  causea  diminution  in  bactericidal  power,  and  that  similar  pro¬ 
perties  are  possessed  by  bases,  such  as  ammonia  and  potassium  hydroxide, 
and  by  salts  of  certain  organic  acids,  although  in  a  less  degree.  The 
inactivating  power  of  acids  is  connected  with  their  strength,  since 
it  appears  to  be  diminished  when,  presumably,  a  diminution  in  their 
electrolytic  dissociation  is  occasioned  by  addition  of  their  salts.  The 
bactericidal  power  of  sera  which  has  been  diminished  by  the  addition 
of  acids  may  be  partly  restored,  even  after  many  hours,  by  the 
neutralisation  of  the  acid. 

In  the  case  of  anticholera  serum,  at  any  rate,  the  influence  of  bases 
on  bactericidal  power  is  attributable  entirely,  or  in  part,  to  speciflc 
action  on  the  bacteria.  H.  W. 

Deodorisation.  Karl  Kisskalt  {Chem.  Zentr. ,  1912,  i,  1669  —  1670; 
from  Zeitsch.  Hyg.  Infekt.-Krank .,  1912,  71,  273 — 295). — Ozone  in 
large  excess  is  capable  of  destroying  hydrogen  sulphide,  but  not  butyric 
acid,  whilst  methylindole  is  rather  masked  than  destroyed.  A  com¬ 
bination  of  water  spray  and  ozone  has  no  advantages.  Experiments 
with  charcoal  and  other  absorbents  are  also  described.  C.  H.  D. 

The  Artificial  Nutrition  of  Seedlings.  W.  Zaleski  and 
N.  Tutorski  ( Biochem .  Zeitsch.,  1912,  43,  7 — 9). — Pea  seedlings, 
after  sterilisation  with  bromine  water  or  hydrogen  peroxide  solution, 
can  grow  in  the  dark  in  Knop’s  solution  to  which  various  sugars  have 
been  added.  The  sugar  which  gives  the  best  result  is  sucrose. 
Lsevulose,  dextrose,  and  maltose  have  about  the  same  action,  whereas  in 
galactose  no  growth  takes  place.  They  can  also  grow  in  Knop's  solu¬ 
tion  containing  sucrose  when  the  nitrates  are  replaced  by  ammonium 
phosphate  or  sodium  aspartate.  S.  B.  S. 

Assimilation  of  Nucleic  Nitrogen  and  Phosphorus  by  the 
Inferior  Algae.  E.  C.  Teoderesco  {Compt.  rend.,  1912, 155,  300 — 303). 
— Pure  cultures  of  an  inferior  algse  was  grown  in  four  different  solu¬ 
tions :  (1)  a  complete  mineral  culture  liquid;  (2)  without  nitrogen; 
(3)  without  nitrogen  or  phosphorus;  (4)  similar  to  (3)  but  with  the 
addition  of  sodium  nucleate.  In  (2)  and  (3)  the  development  was 
almost  inappreciable.  In  (1)  the  algse  were  well  developed,  but  the 
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beBt  growth  was  obtained  in  (4),  although  the  algae  did  not  live  so  long 
in  (4)  as  in  (1).  On  replacing  the  soluble  sodium  nucleate  by  insoluble 
nucleic  acid,  which  fell  to  the  bottom,  the  algae  only  developed  on  the 
surface  of  the  deposit.  At  the  end  of  three  or  four  weeks  from  one- 
third  to  one-half  of  the  organic  phosphorus  originally  present  in  solu¬ 
tion  (4)  was  found  to  have  been  converted  into  a  mineral  salt ;  thus 
certain  inferior  algae  are  capable  of  decomposing  nucleic  acid  and 
mineralising  the  phosphorus,  the  nitrogen  and  phosphorus  in  the 
nucleic  acid  seeming,  in  the  first  stages,  to  exert  a  more  favourable 
influence  on  the  rapid  and  abundant  growth  of  the  algae  than  mineral 
nitrogen  and  phosphorus.  W.  G. 

The  Law  of  the  Minimum.  Isidore  Pouget  and  D.  Chouchak 
( Compt .  rend.,  1912,  155,  303 — 306). — A  reply  to  Maze  (compare  this 
vol.,  ii,  796).  The  authors  quote  two  further  sets  of  water-culture 
experiments  in  support  of  the  law  of  the  minimum,  and  of  the  view 
recently  put  forward  by  them  that  the  absorption  of  a  nutritive 
substance  is  proportional  to  the  concentration  of  the  solution,  provided 
that  the  substance  can  be  assimilated  by  the  plant  as  fast  as  it  is 
absorbed  (compare  this  vol.,  ii,  796).  They  consider  that  Maze’s  law 
of  physiological  ratios  ( loc .  cit.)  and  the  law  of  the  minimum  are  not 
contradictory.  W.  G. 

The  Physiological  Action  of  Neutral  Salts  of  Alkalis  and 
Alkaline  Barths  on  Green  Plants.  Thomas  Bokorny  ( Biochem . 
Zeitsch.,  1912,  43,  453 — 477). — It  has  been  shown  that  calcium  nitrate 
in  0T%  solution  has  a  particularly  favouring  action  on  the  growth  of 
Spirogyrae  when  kept  in  the  dark.  The  author  has  investigated  the 
action  of  various  neutral  salts  of  alkalis  and  alkaline  earths  on  various 
plants,  including  higher  plants,  such  as  pea  and  bean  seedlings,  cabbages, 
and  on  yeast,  etc.  Calcium  nitrate  was  found  to  have  a  more  effective 
action  on  Spirogyra  than  any  other  salt.  It  also  has  a  beneficent 
action  on  the  growth  of  seedlings  of  higher  plants.  Rubidium  sulphate 
also  exerts  a  special  favouring  action  in  Q'2%  solution.  In  0‘5%  and 
higher  concentrations,  the  action  is  harmful.  Osesium  sulphate  can 
also  exert  a  favouring  action  (on  barley),  but  the  concentration  in  this 
case  is  much  lower  (0-01%).  Higher  concentrations  are  toxic.  Lithium 
sulphate  in  concentrations  from  0‘005%  to  0*01%  favourably  influences 
growth.  The  action  of  other  salts  is  not  so  marked  as  those  of 
rubidium  sulphate  and  calcium  nitrate.  S.  B.  S. 

The  Action  of  Phosphates  on  the  Post-mortal  Respiration 
of  Plants.  W.  Zaleski  and  Elisabeth  Marx  ( Biochem .  Zeitsch., 
1912,  43,  1 — 6). — It  has  been  shown  that  disodium  hydrogen 
phosphate  increases  the  post-mortal  respiration  of  powdered  peas  and 
oats,  and  it  is  conceivable,  from  the  results  of  other  experiments,  that 
this  is  due  to  the  stimulation  by  phosphates  of  alcoholic  fermentation. 
On  the  other  hand,  it  may  be  due  simply  to  the  alkaline  reaction. 
Experiments  with  sodium  hydroxide  and  edestin,  which  in  this  case 
acts  as  a  base,  show  that  alkalis  increase  the  post-mortal  respiration, 


ii.  976 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


whereas  acids  (including  casein  and  other  acids)  inhibit  it.  Nevertheless, 
the  experiments  are  not  conclusive,  as  the  objects  of  experiment  contain 
themselves  inorganic  phosphates.  S.  B.  S. 

Presence  of  Arsenic  in  Plant  Parasites  and  in  Plants 
Supporting  Parasites.  F.  Jadin  and  A.  Astruc  ( Compt .  rend,., 
1912,  155,  291 — 293). — The  authors  have  determined  the  amount  of 
arsenic  in  a  number  of  plant  parasites,  and  in  the  plants  on  which 
they  were  growing.  From  their  results  they  draw  the  conclusion  that 
plant  parasites,  like  plants  growing  directly  in  the  soil,  normally 
contain  a  certain  quantity  of  arsenic,  and  that  the  same  species  of 
parasite,  although  growing  on  different  trees  in  different  districts, 
contains  practically  the  same  amount  of  arsenic.  It  is,  however, 
impossible  to  establish  any  relation  between  the  arsenic  content  of  the 
parasite  and  of  the  plant  on  which  grown.  Plants  take  arsenic  from 
the  soil  in  amounts  necessary  to  them,  and  independently  of  the  richness 
of  the  soil  in  arsenic.  W.  G. 

Determination  of  Manganese  in  the  Vegetable  Kingdom. 
F.  Jadin  and  A.  Astruc  {Compt.  rend.,  1912,  155,  406 — 408). — As  a 
result  of  eighty  determinations  of  the  amounts  of  manganese  present 
in  plants  belonging  to  thirty-two  different  natural  orders,  the  authors 
draw  the  following  conclusions:  (1)  manganese  is  of  constant  occurrence 
in  plants;  (2)  the  presence  of  manganese  in  vegetable  foodstuffs 
accounts,  at  least  in  part,  for  the  occurrence  of  this  element  in  the 
animal  organism  (Bertrand  and  Medigreceanu,  this  vol.,  ii,  459,  662) ; 
(3)  the  aerial  portions  of  plants  are  usually  richer  in  manganese  than 
the  subterranean  parts,  and  (4)  in  the  same  species  the  quantity  of 
manganese  present  may  show  great  variation.  T.  A.  jff. 

Alfalfa  Investigation.  III.  The  Colouring  Matters  in  Al¬ 
falfa.  C.  A.  Jacobson  («/.  Amer.  Chem.  $00.,  1912,  34,  1263 — 1266. 
Compare  this  vol.,  i,  239). — By  the  extinction  method  of  Malarski  and 
Marchlewski  (Abstr.,  1910,  ii,  362),  the  alfalfa  hay  has  been  found  to 
contain  0'68%  of  chlorophyll,  which  closely  resembles  that  from  nettle 
leaves,  and  by  studying  the  ultra-violet  absorption  bands  according  to 
Jacobson  and  Marchlewski’s  method  (this  vol.,  i,  285),  it  was  observed 
that  this  particular  specimen  of  chlorophyll  contained  66%  neo-  and 
34%  a^o-chlorophyll.  In  addition,  the  yellow  colouring  matters  in  the 
chlorophyll  residues  were  extracted  by  means  of  ether  and  found  to 
compose  0-28%  of  the  dried  alfalfa.  J.  C.  W. 

The  Invertase  of  Aspergillus  niger.  The  Influence  of  Carbon¬ 
aceous  Food  on  the  Secretion  of  Enzymes.  G.  Grezes  ( Ann. 
Inet.  Pasteur,  1912,  26,  556 — 573). — Experiments  were  carried  out  to 
ascertain  the  effect  on  the  formation  of  invertase  in  Aspergillus  niger 
of  cultivating  the  mould  in  media  containing  either  sucrose  or 
sodium  succinate.  The  activity  of  the  enzyme  in  each  case  was 
estimated  by  macerating  a  given  weight  of  the  dried  mycelium  with 
water  for  two  hours  at  36°,  and  determining  the  inverting  power  of 
the  filtered  liquid  to  sucrose. 
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It  was  found  that  the  enzyme  was  present  in  largest  quantity  in  the 
mycelium  of  the  mould  after  it  had  been  habituated  to  sucrose  by 
repeated  sub-cultivation  in  a  medium  containing  sucrose,  whereas 
when  sodium  succinate  was  employed  instead  of  sucrose  in  the 
medium,  much  less  active  preparations  were  obtained. 

Attempts  to  select  an  organism  with  no  invertase  by  repeatedly 
sub-cultivating  the  mould  on  the  sodium  succinate  medium  were 
unsuccessful.  After  sixty  generations  it  still  contained  the  enzyme, 
and  when  further  sub-cultured  once  on  sucrose,  the  original  activity 
was  reproduced.  W.  J.  Y. 

Rennet  Ferment  of  Calotropis  procera  Latex.  C.  Gerber 
and  P.  Flourens  ( Compt .  rend,.,  1912,  155,  408  —  410). — The  latex  of 
this  plant  contains  a  rennet  ferment,  which,  like  those  present  in  the 
fig  (this  vol.,  ii,  801),  papaw,  etc.,  coagulates  boiled  milk  more  rapidly 
than  raw  milk  and  is  very  resistant  to  heat.  Its  action  is  inhibited 
by  mercuric  chloride,  but  not  by  salts  of  the  alkali  metals. 

T.  A.  H. 

The  Inulin  Metabolism  of  Cichorium  Intybus  (L.)  (Chicory). 

I.  The  Seedling  Metabolism.  Viktor  Grafe  and  V.  Vouk 

(. Biochem .  Zeitsch.,  1912,  43,  424 — 433). — During  the  growth  of 
the  seedling  in  the  dark  on  blotting  paper,  the  fat  of  the  seed 
(originally  18%)  sinks  in  quantity.  During  the  first  two  days  the 
sucrose  also  diminishes,  but  the  inulin  does  not  alter  greatly ; 
after  this  period  the  inulin  and  sucrose  both  increase  in  quantity. 
When  grown  in  the  light,  the  fat  also  disappears,  and  is  converted 
into  a  reducing  sugar.  This  does  not  appear,  however,  to  be  stored 
up  as  inulin,  as  is  the  case  when  the  seeds  sprout  in  the  dark,  but  is 
used  up  in  the  building  up  processes  of  the  plant.  There  is  no  simple 
quantitative  relationship  between  the  reducing  sugar  and  the  inulin, 
and  in  the  later  growth  of  the  seedling  the  quantity  of  inulin  increases, 
whilst  that  of  the  sucrose  remains  constant  or  diminishes.  These 
researches  indicate  that  the  inulin  is  formed  from  fat.  S.  B.  S. 

Chemical  Examination  of  the  Bark  of  Erythrophlceum 
Guineense.  Frederick  B.  Power  and  Arthur  H.  Salway  ( Amer . 

J.  Pharm.,  1912,  84,  337 — 351). — The  following  results  were  obtained 
during  an  investigation  of  the  bark  of  Erythrophloeum  Guineense. 

A  quantity  of  the  bark  was  completely  extracted  with  hot  alcohol, 
and  the  resulting  concentrated  extract  distilled  in  a  current  of  steam, 
but  it  yielded  no  essential  oil. 

From  the  portion  of  the  extract  which  was  soluble  in  water  the 
following  substances  were  isolated:  a  very  s mall  amount  of  luteolin, 
C15H10O6  (the  tetra-acetyl  derivative  of  which,  m.  p.  222 — 224°,  was 
also  prepared),  and  a  small  amount  of  an  alkaloid  which  agreed  in  its 
characters  and  physiological  action  with  erythrophleine.  Neither  the 
alkaloid  nor  its  salts  could  be  obtained  in  a  crystalline  state.  The 
aqueous  liquid  also  contained  indefinite  amorphous  material,  a  con¬ 
siderable  quantity  of  tannin,  and  a  sugar  which  yielded  d-phenyl- 
glucosazone,  m.  p.  210°  (decomp.). 
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The  portion  of  the  alcoholic  extract  which  was  insoluble  in  water 
consisted  of  a  dark  brown,  brittle  resin  and  represented  13'5%  of  the 
weight  of  the  bark.  From  this  product  the  following  substances  were 
obtained:  a  phytosterol,  C27H460,  m.  p.  130 — 133°;  possibly  a  second 
phytosterol ,  m.p.  135 — 142°,  in  quantity  to  small  to  allow  complete 
characterisation  ;  cerotic,  stearic,  palmitic,  oleic,  and  linoleic  acids  ; 
very  small  amounts  of  ipuranol,  C231T3S02(0H)2,  m.  p.  162 — 163°, 
and  luteolin.  A  portion  of  the  latter  compound  was  apparently 
contained  in  the  resin  in  the  form  of  a  glucoside. 

Since  a  preliminary  test  had  indicated  the  presence  of  a  much 
larger  amount  of  the  alkaloid  than  could  subsequently  be  isolated,  it 
appeared  that  some  change  had  taken  place  during  the  processes  of 
extraction.  H.  W. 

Chemical  Constituents  of  Green  Plants.  II.  The  Volatile 
Acids  of  Hornbeam  Leaves.  Theodor  Curtius  and  HartwigFranzen 
(, Sitzungsber .  Heidelberger.  Akad.  IPiss.,  1912,  Reprint  7  pp.). — The 
presence  of  A“-hexenaldehyde  among  the  components  of  green  plants 
has  already  been  proved  (this  vol.,  ii,  797).  For  the  further  examina¬ 
tion  of  the  volatile  products,  hornbeam  leaves  were  distilled  in  steam 
and  the  distillate  made  alkaline  with  barium  hydroxide.  After 
distillation,  the  barium  salts  of  the  acids  remained.  Volatile 
aldehydes  were  converted  into  the  silver  salts  of  the  cor¬ 
responding  acids  by  means  of  silver  oxide,  the  silver  salts  trans¬ 
formed  into  barium  salts,  and  the  solution  again  distilled,  when  only 
the  volatile  alcohols  and  ketones  were  volatilised. 

The  volatile  acids  were  found  to  consist  mainly  of  formic  and  acetic 
acids ;  smaller  quantities  of  acids  sparingly  soluble  in  water  were  also 
found,  among  which  were  a  hexenoic  acid  together  with  one  or  more  of 
its  higher  homologues.  H.  W. 

Chemical  Constituents  of  Green  Plants.  IV.  Further 
Volatile  Aldehydes  of  Hornbeam  Leaves.  Theodor  Curtius 
and  Hartwig  Franzen  [Sitzungsber.  Heidelberger.  Akad.  JFiss.,  1912, 
Reprint  18  pp.). — The  authors  have  already  proved  the  presence  of 
formaldehyde  in  plants  (this  vol.,  ii,  797).  The  barium  salts  of  the 
oxidised  aldehydes  (see  preceding  abstract)  were  employed  to  obtain 
further  insight  into  the  aldehydes  originally  present.  After  libera¬ 
tion  of  the  acids  and  oxidation  of  formic  acid  by  yellow  mercuric 
oxide,  unsuccessful  attempts  were  made  to  separate  these  by  fractional 
precipitation  of  their  silver  salts.  Finally,  fractional  distillation  was 
found  to  be  the  readiest  method  of  separating  them. 

The  presence  of  the  following  aldehydes  was  ascertained  :  form¬ 
aldehyde,  acetaldehyde,  n-butaldehyde,  valeraldehvde,  Aa-hexen- 
aldehyde,  and  higher  homologues  of  the  latter,  of  which  the  highest 
member  is  at  least  nonenaldehyde.  Of  these  substances,  Aa-hexen- 
aldehyde  forms  by  far  the  greater  part.  Considerable  quantities  of 
acetaldehyde  and  ?fc-butaldehyde  are  also  present,  but  formaldehyde, 
valeraldehyde,  and  the  higher  homologues  of  hexenaldehyde  only  occur 
in  small  amounts. 

For  the  purpose  of  identifying  the  acids,  an  attempt  was  made  to 
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convert  them  into  the  corresponding  hydrazides,  which  should  yield 
benzylidene  derivatives.  When,  however,  propionic  acid  and  anhydrous 
hydrazine  were  boiled  during  eight  hours,  l-amino-2  :  5-diethyl- 
1:3:  4-triazole  (compare  Dedichen,  Abstr.,  1906,  i,  539)  was  obtained 
in  place  of  the  desired  hydrazide.  H.  W. 

Chemical  Constituents  of  Green  Plants.  V.  Volatile 
Alcohols  of  Hornbeam  Leaves.  Theodor  Curtius  and  Hartwig 
Franzen  ( Sitzungsber .  Heidelberger.  Altad.  Wiss .,  1912,  Reprint  11  pp.). 
— The  alcohols  obtained  from  hornbeam  leaves  (see  above)  were 
separated  by  fractional  distillation  and  the  fractions  analysed.  They 
were  found  to  contain  butylene  alcohol,  amylene  alcohol,  hexylene 
alcohol,  an  alcohol,  C8H140,  and  one  or  more  higher  alcohols.  The 
presence  of  ketones  could  not  be  detected  by  means  of  semicarbazide. 

The  authors  discuss  the  probable  mode  of  formation  and  function  of 
the  various  products,  the  presence  of  which  they  have  proved.  For 
details,  the  original  paper  must  be  consulted.  H.  W. 

The  Formation  of  “Tore”  in  Pine  Wood.  Ivar  Nordenskjold 
( Arhiv .  Kem.  Min.  Geol.,  1912,  4,  No.  28,  1 — 21). — “Tore”  is  the 
Swedish  name  given  to  wood  obtained  from  the  rooted  stumps  left 
from  trees  which  have  been  felled  ten  to  fifteen  years  previously,  it 
is  rich  in  resin,  containing  15 — 20%  thereof,  which  is  about  double  the 
percentage  found  in  ordinary  pine  wood. 

The  formation  of  “  tore  ”  is  discussed  and  a  summary  given  of  the 
results  hitherto  obtained  in  the  investigation  of  the  composition  of 
pine  wood,  its  acid  number,  specific  gravity,  etc.  Finally,  tables  are 
given  summarising  the  authors  own  results  with  respect  to  the  amount 
of  resin,  acid  number,  etc.,  found  in  a  number  of  different  specimens 
of  pine  wood,  T.  S.  P. 

The  Saponoid  of  Primula  officinalis.  Georges  Masson  ( Chem . 
Zentr.,  1912,  i,  1628  ;  from  Bull.  Bet.  Pharm.,  1912,  18,  699—702). 
— After  removing  fat  from  the  powdered  root,  the  acid  extract  is 
dialysed,  yielding  dextrose  and  volemite,  whilst  the  residue  in  the 
dialyser  contains  primulinic  acid,  which  forms  an  amorphous  powder, 
decomp,  above  230°. 

Boiling  5%  sulphuric  acid  resolves  this  acid  into  primuligenic  acid 
and  a  reducing  sugar,  [a]D  +  1 0'2 1°  in  10%  solution.  Primuligenic 
acid  is  a  white,  amorphous  powder,  m.  p.  210 — 211°.  C.  H.  D. 

Variations  in  the  Proportion  of  Nicotine  in  the  Different 
Organs  of  the  Tobacco  Plant  During  Growth.  Ernest  Chuard 
and  ft.  Mellet  ( Gompt .  rend.,  1912,  155,  293 — 295.  Compare 
Schloessing,  jun.,  Abstr.,  1910,  ii,  743). — The  tobacco  plants  were 
grown  and  harvested  according  to  the  Swiss  method,  and  the  amount 
of  nicotine  was  estimated  in  the  various  parts  of  the  plant  in  the 
green  state  at  various  stages  of  growth.  A  table  is  given  showing 
the  percentage  of  nicotine  in  the  leaves,  stems,  roots,  shoots,  and 
heads  at  four  stages  in  the  plant’s  life.  The  by-products,  after  the 
leaf  harvest,  contain  amounts  of  alkaloid  not  to  be  neglected. 

W.  G. 
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Injury  of  Plants  by  Tobacco  Smoke.  Thomas  Bokorny  ( Chem . 
Zeit.,  1912,  36,  1050 — 1051). — The  injurious  effect  of  tobacco  and 
other  smoke  is  attributed  to  the  ammonia  present  combining  with  the 
protoplasm.  Nicotine  has  practically  no  effect  in  small  quantities, 
and  even  large  amounts  of  carbon  monoxide  only  retard  germination. 

N.  H.  J.  M. 

Chemical  Means  of  Protecting  Plants  from  Frost.  N.  A. 
Maximoff  ( Ber .  Deut.  hot.  Ges.,  1912,  30,  293 — 305.  Compare  this 
vol.,  ii,  476). — The  protective  action  of  the  various  substances  is 
closely  connected  with  the  position  of  the  eutectic  point  of  the  solu¬ 
tion,  and  diminishes  rapidly  when  this  point  is  reached.  Substances, 
such  as  mannitol,  sodium  and  potassium  sulphates,  and  sodium 
oxalate,  the  eutectic  points  of  which  are  very  high,  have  no  protective 
action. 

Isotonic  solutions  of  substances  of  varying  chemical  characters, 
having  very  low  eutectic  points,  are  almost  equal  as  protective 
agents.  The  protective  effect  is  considerably  lessened  when  the 
substance  employed  acts  injuriously  on  the  protoplasm. 

N.  H.  J.  M. 

Action  of  Monocalcium  Phosphate  in  the  Preservation  of 
Green  Fodder.  G.  Sani  ( Atti  R.  Accad.  Lincei,  1912,  [v],  21, 
ii,  108 — 112). — Green  fodder,  stored  alone  in  silos,  loses  large 
proportions  of  its  starch  and  digestible  proteins,  whilst  the  amino- 
acids  increase  largely  in  amount.  In  presence  of  0-3%  of  calcium 
monophosphate,  the  fodder  loses  little  in  digestible  proteins,  and 
shows  proportions  of  starch  and  fat  in  closer  correspondence  with 
those  of  the  original  fodder.  The  experiments  lasted  eleven  months. 

T.  H.  P. 

Oryzanin,  a  Constituent  of  Rice  HuskB  and  its  Physiological 
Significance.  Umetaro  Suzuki,  T.  Shimamura,  and  S.  Odake 
( Biochem .  Zeitsch.,  1912,  43,  89 — 153). — Hens,  doves,  mice,  and  other 
animals  readily  become  ill  when  fed  exclusively  with  shelled  rice,  and 
finally  die,  after  a  great  loss  of  body-weight.  This  effect  is  due  to  the 
absence  of  a  substance  which  is  essential  to  life,  and  which  has  been 
isolated  up  to  the  present  only  from  rice  husks.  To  this  the  authors 
give  the  name  of  oryzanin.  Whenever  this  substance  is  absent  from 
a  diet,  the  diet  is  insufficient  to  support  life.  If  it  be  added  to  an 
artificial  diet  of  fat,  protein,  carbohydrate,  and  salt,  in  which  it  is 
absent,  the  diet  again  becomes  efficient.  Dogs  also  cannot  live 
without  oryzanin,  and  they  rapidly  waste  when  fed  on  shelled  or 
extracted  rice.  If  they  receive  0'3  gram  oryzanin  daily  when  in  a 
wasted  condition  produced  by  oryzanin-free  diet,  they  rapidly  recover. 
Oryzanin  is  fairly  widely  distributed  in  various  foodstuffs.  The 
relationship  of  these  facts,  which  are  illustrated  by  numerous 
experiments,  to  beri-beri  is  discussed  by  the  authors. 

The  oryzanin  was  extracted  from  fat-free  husks  (previously 
extracted  with  ether)  by  alcohol.  From  the  alcoholic  extract  it  was 
precipitated  by  phosphotungstic  acid.  From  the  phosphotungstate 
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precipitate,  after  the  usual  treatment,  a  still  more  active  preparation 
was  obtained  by  precipitation  with  tannic  acid,  and  from  this  further 
purified  substance,  oryzanin  was  obtained  in  the  form  of  a  crystalline 
picrate.  On  hydrolysis  with  acids  it  yields  two  acids  of  unknown 
constitution,  choline,  dextrose,  and  nicotinic  acid.  From  meat,  an 
alcoholic  extract  was  obtained,  which  could  restore  dogs  which  had 
been  fed  on  oryzanin-free  diet,  but  not  mice.  An  account  is  given  of 
attempts  to  prepare  oryzanin  from  other  sources.  S.  B.  S. 

The  State  of  Combination  of  Sulphuric  Acid  in  Wine. 
W.  I.  Baragiola  and  Ch.  Godet  (Chem.  Zentr .,  1912,  ii,  139;  from 
Mitt.  Leben8inittelunlers.  Hyg  ,  1912,  3,  53 — 73). — The  sulphuric  acid 
in  wine  is  shown  by  physico-chemical  experiments  to  be  present  as 
secondary  sulphates.  Purely  analytical  tests  do  not  lead  to  any 
conclusion.  Adulterated  wine,  containing  primary  sulphates  and 
probably  free  sulphuric  acid,  differs  from  a  normal  wine  in  yielding 
an  ash  free  from  carbonates  and  chlorides,  and  containing  pyro-  and 
meta-phosphates  instead  of  orthophosphates.  The  acidity  of  the 
adulterated  wine  is  also  excessive.  It  is  desirable  to  express 
analytical  results  as  S04",  and  not  as  potassium  sulphate,  a  suitable 
limiting  figure  being  1  gram  S04"  per  litre.  0.  H.  D. 

Chemical  and  Physical  Nature  of  Red  Soils.  David  J.  Hissink 
(J.  Landw.,  1912,  60,  237 — 241.  Compare  Blanck,  this  vol.,  ii,  482). — 
It  is  shown,  from  Blanck’s  results,  that  whilst  the  number  of  mols.  of 
Si02  to  1  mol.  A1203  in  the  hydrochloric  extract  of  the  red  soils 
(Roterde)  varies  from  2'54  to  1 1  *75,  the  numbers  obtained  with  “rote 
Erde  ”  are  very  much  higher. 

Laterite  soils  were  shown  by  van  Bemmeleu  to  be  characterised  by 
high  amounts  of  alumina  in  the  silicates,  which  are  decomposed  by 
dilute  hydrochloric  acid.  Blanck’s  “Roterde”  yielded  only  small 
amounts  of  aluminium,  and  the  results  obtained  with  “rote  Erde” 
were  still  lower.  N.  H.  J.  M. 

Exchange  of  Bases  in  Soils.  Georg  Wiegner  (J.  Landw.,  1912, 
60,  197 — 222). — When  neutral  salts  and  amorphous,  so-called  double 
silicates  containing  water  interact,  the  cations  of  the  neutral  salts  are 
in  part  withdrawn  from  the  solution  and  replaced  by  cations  from  the 
silicate  gel  in  almost  equivalent  amounts ;  the  anions  remain  un¬ 
affected  as  long  as  secondary  changes  are  excluded.  The  reaction  has 
all  the  characters  of  adsorption  (Freundlieh),  and  the  conclusion  is 
drawn  that  cations  are  adsorbed,  equivalent  amounts  of  cations  being 
expelled  from  the  gel  of  the  so-called  aluminium  silicic  acid. 

In  soils,  the  conditions  are  the  same  as  in  the  aluminium 
hydroxide-silicic  acid  gel.  N.  H.  J.  M. 

The  Chemistry  of  Steam-heated  Soils.  Oswald  Schreiner 
and  Elbert  C.  Lathrop  (J.  Amer.  Chem.  Soc.,  1912,  34,  1242 — 1259). 
— The  effect  of  steam  heat  on  two  soils  of  common  geological  origin 
and  of  very  similar  organic  composition,  but  of  widely  different 
fertility,  is  here  described.  In  harmony  with  previous  experience  it 
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was  found  that  there  was  an  increase  in  those  constituents  which 
dissolve  in  water  and  also  in  the  acidity  of  the  soils,  even  though 
ammonia  and  amines  were  formed.  The  organic  constituents  were 
isolated  as  far  as  possible,  and,  except  in  the  case  of  nucleic  acid, 
increased  amounts  were  found  in  the  heated  soils,  whilst,  in  addition, 
xanthine,  hypoxanthiue,  guanine,  cytosine,  and  arginine  had  been 
formed.  These  decomposition  products  of  nucleic  acid  and  protein 
material  are  beneficial  to  plant  life,  but  their  effect  is  more  than 
overbalanced  by  dihydroxystearic  acid,  which  was  found  in  increased 
amount  in  the  poorer  soil  after  heating,  and,  although  originally  absent, 
was  produced  in  the  more  fertile  soil.  Culture  tests  in  the  soils  and 
their  extracts  showed  that  the  heated  soils  gave  a  poorer  plant  growth, 
the  effect  being  most  remarkable  with  what  was  originally  the  better 
soil,  and  not  until  the  harmful  products  are  modified  by  appropriate 
cultural  treatment  can  the  full  benefits  of  steaming  be  realised. 

A  consideration  of  the  results  and  of  the  origin  of  the  degradation 
products  shows  that,  although  these  soils  have  received  the  same  kind 
of  organic  matter,  they  have  been  subjected  to  different  biochemical 
factors,  resulting  in  differences  in  their  organic  matter  and  in  their 
fertility.  J.  C.  W. 

Guanine  from  a  Heated  Soil.  Elbert  C.  Lathrop  ( J .  Amer.  Chem. 
Soc.,  1912,  34,  1260 — 1263). — In  the  mixture  of  purine  bases  obtained 
by  Balke’s  method  (Abstr.,  1893,  i,  535)  from  one  of  the  steam-heated 
soils  described  in  the  foregoing  abstract, a  base  was  found,  the  solubilities, 
colour  reactions,  and  characteristic  picrate  and  dichromate  of  which 
established  it  as  guanine.  This  is  largely  derived  from  the  decomposition 
of  nucleic  acids  (compare  Kossel,  Abstr.,  1885,  1080),  but  it  has  not 
yet  been  found  in  unheated  soil.  It  may  be  that,  like  arginine  and 
adenine,  which  are  of  infrequent  occurrence,  it  is  so  subject  to  the 
action  of  micro-organisms  and  enzymes  that  it  rapidly  loses  its 
identity.  J.  C.  W. 

Degradation  of  Phosphatic  Manures  during  a  Rotation  of 
Crops.  Achille  Muntz  and  Henri  Gaudechon  ( Compt .  rend.,  1912, 
155,  257 — 260). — A  test  of  the  advisability  of  incorporating  in  the  soil 
at  the  commencement  of  a  rotation  the  quantity  of  phosphatic  manure 
considered  necessary  for  the  whole  series  of  crops  in  the  rotation.  A 
series  of  pot  cultures  was  set  up,  to  one  of  which  the  phosphorus  was 
added  in  the  form  of  superphosphate,  to  the  second  as  dicalcium 
phosphate,  to  the  third  as  basic  phosphate,  whilst  the  fourth  received 
no  fertiliser.  Five  sets  of  these  cultures  were  started,  and  at  the 
end  of  three  years  the  total  weight  of  dry  matter  from  the  principal 
and  catch  crops  of  each  set  of  five  similarly  treated  pots  was  estimated 
for  each  year,  and  also  the  amounts  of  phosphorus  absorbed  by  the 
crops.  In  each  set  where  the  phosphorus  had  been  added  it  was  found 
that  the  plants  absorbed  a  considerably  larger  amount  of  phosphorus 
and  gave  bigger  crops  than  the  blank  in  the  first  year.  In  the  second 
year  the  difference  was  less  marked,  and  in  the  third  year  there  was 
practically  no  difference  in  the  four  series.  Phosphatic  manures 
should,  therefore,  not  be  added  to  the  soil  in  large  amounts  at  the 


ANALYTICAL  CHEMISTRY. 


ii.  983 


beginning  of  a  rotation,  but  in  smaller  quantities  each  year  as 
required,  W.  G. 

The  Action  of  Manganese  Dioxide  on  Nitrogen  Com¬ 
pounds,  especially  Amides,  in  Reference  to  the  Use  of  the 
Dioxide  as  a  Manure.  Giovanni  Leoncini  and  Cosuio  Pieri 
( Chem .  Zeydr.,  1912,  i,  1635  — 1636  ;  from  Siaz.  sperim .  agrar.  ital., 
1912,  45,  224 — 244). — Ammonium  compounds  are  not  oxidised  by 
manganese  dioxide.  Fatty  amides  are  oxidised  to  nitric  acid  in 
boiling  aqueous  solution,  with  or  without  acid  or  alkali,  but  not 
below  30°.  Amino-acids  and  purine  derivatives  are  not  oxidised. 
Manganese  dioxide  is  thus  incapable  of  oxidising  organic  nitrogen  at 
the  ordinary  temperature.  C.  H.  D. 
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A  Modified  Wiley  Extraction  Apparatus.  W.  D.  Richardson 
and  E.  E.  Scherubel  ( J .  Ind.  Engin.  Chem .,  1912,  4,  220). — A  de¬ 
scription  (with  sketches)  of  two  different  modifications  of  the  Wiley 
extraction  agparatus  (Wiley,  Principles  and  Practice  of  Agricultural 
Analysis ,  vol.  3),  with  one  or  other  of  which  the  author  considers  any 
kind  of  material  can  be  satisfactorily  extracted. 

The  “  percolating  ”  form  contains  an  aluminium  cup  with  a  per¬ 
forated  base,  whilst  the  “  siphon  ”  type  is  fitted  with  a  nickel-plated 
brass  cup  to  which  a  siphon  tube  is  attached  ;  the  inner  diameter  of 
the  siphon  tube  is  one-eighth  of  an  inch,  it  having  been 
found  that  larger  tubes  will  not  siphon  satisfactorily. 

F.  M.  G.  M. 

An  Absorption  Vessel  for  the  Orsat  Gas  Ap¬ 
paratus.  Georg  Preuss  (Chem.  Zeit.,  1912,  36,  897*). — 

The  absorption  vessel,  which  is  rapid  in  action,  does  not 
require  the  reversal  of  a  tap  at  each  passage  of  the  gas, 
and  is  easily  kept  free  from  bubbles,  is  constructed  as 
shown  in  the  diagram.  The  small  tube  in  the  upper 
compartment  is  provided  with  a  glass  valve,  ground 
on  to  its  seal.  This  valve  is  closed  during  the  down¬ 
ward  passage  of  the  liquid,  whilst  the  gas  is  brought 
into  intimate  contact  with  the  absorbing  liquid  by  means 
of  the  spiral  and  the  inverted  cup.  On  reversal  the  valve 
closes.  C.  H.  L>. 

An  Improvement  on  the  Kjeldahl  Distilling'  Apparatus. 
W.  L.  Hadlock  (J.  Ind.  Eng.  Chem.,  1912,  4,  222). — The  improve¬ 
ment  is  essentially  a  movable  support  for  the  flasks,  consisting  of 

*  and  Zeitach.  cmyew.  Chem.,  1912,  25,  2112. 
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sheets  of  galvanised  iron  containing  holes  in  which  the  flasks  rest ; 
these  can  be  raised  or  lowered  by  means  of  a  lever,  and  are  attached  to 
an  iron  frame  which  can  be  fastened  against  a  wall.  F.  M.  G.  M. 

An  Apparatus  for  Automatically  Decanting  and  Washing 
Precipitates.  Eric  Sinkinson  ( Chern .  News,  1912,  106,  49 — 50). — 
The  funnel  is  attached  to  one  end  of  a  balanced  arm,  a  sliding  weight 
being  adjusted  to  balance  any  required  quantity  of  liquid.  The  arm 
in  falling  makes  and  breaks  mercury  contacts,  which  control  an 
electric  motor.  The  beaker  holding  the  liquid  to  be  decanted  is  held 
by  a  tilting  table,  the  raising  and  lowering  of  which  are  effected  by  a 
screw,  driven  by  gearing  from  the  motor.  A  pouring  rod  is  held  in 
position  by  a  spring.  The  washing  arrangement  is  a  glass  mercury 
valve,  acting  automatically,  and  provided  with  a  washing  jet  which  is 
rotated  by  means  of  a  motor.  The  action  is  entirely  automatic. 

C.  H.  D. 

Modifications  in  the  Systematic  Detection  of  the  Bases. 
Attilio  Purgotti  ( Gazzetta ,  1912,  42,  ii,  58 — 67). — Those  sulphides 
which  are  precipitated  by  hydrogen  sulphide  and  are  insoluble  in  am¬ 
monium  sulphide  are  conveniently  treated  with  either  a  mixture  of  nitric 
(2  vols.)  and  sulphuric  acids  (1  vol.)  and  water  (7  vols.)  or  with 
hydrogen  peroxide  acidified  with  sulphuric  acid.  In  either  case  the 
sulphides  of  bismuth,  copper,  and  cadmium  are  dissolved,  whilst  the 
mercuric  sulphide  remains  with  the  whole  of  the  lead  as  sulphate ; 
virtually  no  nitrous  vapours  are  evolved.  Arsenic  may  be  detected 
rapidly  and  with  certainty  by  dissolving  the  sulphide  in  the  least 
possible  quantity  of  concentrated  nitric  acid,  gradually  adding  excess 
of  calcium  carbonate,  heating  gently,  and  adding  silver  nitrate ; 
silver  arsenate  is  precipitated  in  presence  of  even  small  amounts  of 
arsenic. 

The  use  of  hydrogen  sulphide  may  be  avoided  by  adding,  to  a 
solution  of  about  0‘5  gram  of  the  substance  in  50 — 60  c.c.  of  water, 
either  1  — 1*5  gram  or,  if  the  sulphide  precipitate  is  large  in  amount, 
3 — 4  grams  of  powdered  phosphorus  peutasulphide  and  heating  to 
about  60°  with  frequent  shaking  until  a  small  portion  of  the  clear 
solution  gives  no  precipitate  with  hydrogen  sulphide.  A  little  cold 
water  is  added  and  the  precipitate  collected,  washed,  and  heated  in 
suspension  in  concentrated  ammonia  solution.  The  filtered  pre¬ 
cipitate  is  washed  with  hot  ammonia  solution  twice  and  then  with 
water,  its  examination  being  conducted  as  described  above. 

The  filtrate  is  treated  with  a  little  nitric  acid  and  concentrated  to  a 
small  volume,  the  liquid  being  then  boiled  for  some  time  with 
sufficient  saturated  sodium  carbonate  solution  to  form  a  precipitate, 
10 — 15  c.c.  of  20%  sodium  hydroxide  solution,  and  excess  of  sodium 
hypochlorite  solution  ;  the  last  should  be  added  to  the  cooled  solution 
after  any  ammonia  present  as  ammonium  salts  has  been  expelled  by 
the  alkalis.  If  the  liquid  becomes  red  or  green  owing  to  the  presence 
of  manganese,  a  few  drops  of  alcohol  are  added  to  destroy  the 
manganate  or  permanganate  formed.  Filtration  gives  a  solution  (/f) 
and  a  precipitate  (£). 
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A  may  contain  Zn,  Al,  Cr  (Gl,  V,  W),  a  yellow  colour  indicating  Cr. 
It  is  tested  thus :  (a)  the  solution  is  heated,  acidified  with  sufficient 
nitric  acid  to  dissolve  any  precipitate  formed,  and  boiled  with  excess  of 
ammonium  hydroxide  solution.  A  white  precipitate  indicates  Al  or 
Gl ;  the  latter  is  dissolved  in  concentrated  ammonium  carbonate 
solution,  which  re-deposits  it  on  prolonged  boiling,  or  Gl  may  be 
confirmed  by  heating  with  sodium  phosphate.  Al  is  tested  for  in  the 
dry  way  in  the  residue  insoluble  in  ammonium  carbonate.  The 
filtrate  is  divided  into  ( b ),  which  is  treated  with  ammonium  sulphide,  a 
white  precipitate  indicating  Zn  ;  the  filtrate  from  the  zinc  sulphide 
will  be  red  or  brown,  and  will  give  a  brown  precipitate  on  acidification 
with  hydrochloric  acid,  in  presence  of  V  or  W;  and  (c),  which  is 
acidified  with  acetic  acid  and  treated  with  one  or  two  drops  of  lead 
acetate  solution :  yellow  precipitate  shows  Cr. 

B  may  contain  Fe203,  Mn02,  Co203,  Ni203,  MgO,  and  Ba,  Sr  and  Ca 
as  carbonates  or  phosphates  (also  [J,  Th,  Zr,  Ce,  etc.).  It  is  washed 
with  boiling  water  until  neutral.  ( d )  A  small  amount  of  the 
precipitate  is  boiled  with  excess  of  concentrated  nitric  acid  and  lead 
dioxide,  diluted  with  water,  and  left ;  red  dish- violet  supernatant 
liquid  shows  Mn.  ( e )  To  a  small  portion  of  the  precipitate  dissolved 
in  the  minimum  quantity  of  concentrated  hydrochloric  acid  are  added 
3 — 4  c.c.  of  a  mixture  in  equal  volumes  of  amyl  alcohol  and  ether  (or 
the  alcohol  alone)  and  3 — 4  c.c.  of  50%  potassium  thiocyanate 
solution.  On  vigorous  shaking  the  alcohol  assumes  a  green  colour  in 
presence  of  cobalt  and  a  red  colour  in  presence  of  iron ;  the  red 
colour  may  be  destroyed,  and  any  green  colour  revealed  by  shaking 
with  excess  of  crystalline  sodium  acetate.  {/)  The  rest  of  the  pre¬ 
cipitate  is  heated  with  a  mixture  of  22Vr-solutions  of  ammonium 
chloride  and  carbonate  (1:4),  which  dissolves  the  Mg,  Ni,  and  any 
traces  of  cobalt.  Addition  of  ammonium  sodium  phosphate  and  excess  of 
ammonia  to  the  filtered  solution  gives  a  white,  crystalline  precipitate  if 
magnesium  is  present,  whilst  a  faint,  white  turbidity  soluble  in  a 
little  ammonium  citrate  indicates  traces  of  Ba,  Ca  or  Sr.  ( g )  The 
liquid  from  the  magnesium  precipitate  is  boiled,  concentrated  to  expel 
ammonia,  aud  treated  with  ammonium  sulphide ;  a  black  precipitate 
indicates  nickel  if  cobalt  is  absent,  but  may  be  due  to  traces  of  the 
latter  metal  when  this  is  present.  ( h )  The  filtrate  from  the  nickel 
sulphide  is  freed  from  ammonium  sulphide  by  boiling,  acidified  with 
hydrochloric  acid,  and  tested  for  uranium  with  potassium  ferrocyanide. 
( i )  The  precipitate  undissolved  by  the  ammoniacal  mixture  is  dissolved 
in  the  minimal  quantity  of  hot  hydrochloric  acid,  and  the  liquid 
treated  with  1 : 1  sulphuric  acid  aud  at  least  double  its  volume  of 
alcohol  (denatured) ;  a  white  precipitate  shows  Ba,  Ca,  Sr,  or  a  rare 
earth  metal. 

The  precipitate  is  washed  with  alcohol,  gently  heated  with  water, 
and  filtered.  The  filtrate  gives  a  precipitate  with  ammonia  if  rare 
earths  are  present.  To  the  filtrate  from  this,  ammonium  oxalate  is 
added,  the  precipitate  formed  being  suspended  in  water  and  boiled  for 
some  time  with  excess  of  crystallised  sodium  carbonate ;  the  pre¬ 
cipitate  is  then  collected,  washed,  and  dissolved  in  acetic  acid.  If 
calcium  has  been  indicated  by  precipitation  occurring  with  ammonium 
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oxalate,  the  acetic  acid  solution  is  rendered  alkaline  with  ammonia, 
heated  to  boiling,  treated  with  at  least  an  equal  volume  of  saturated 
potassium  ferrocyanide  solution,  again  boiled,  and  the  cooled  liquid 
filtered.  The  filtrate  is  boiled  with  sodium  carbonate,  the  precipitate 
formed  being  dissolved  in  acetic  acid,  and  this  solution  treated  with 
potassium  dichromate  ;  a  yellow  precipitate  indicates  Ba.  The  filtrate 
from  this  is  neutralised  with  ammonia  and  boiled,  a  precipitate  being 
formed  if  strontium  is  present  in  marked  quantity  ;  if  not,  one-third 
or  one-half  of  its  volume  of  alcohol  is  added  to  the  liquid,  which  is 
boiled,  a  voluminous  precipitate  of  strontium  chromate  being  then 
obtained  even  with  traces  of  Sr.  Where  calcium  is  absent,  the  above 
acetic  acid  solution  is  treated  directly  with  dichromate. 

The  alkali  metals  and  ammonia  are  best  detected  by  the  procedure 
described  by  Vortmann, 

The  rare  earth  precipitate  obtained  with  ammonia  (see  above) 
contains  almost  all  the  thorium,  part  of  the  cerium,  and  a  little 
zirconium,  whilst  the  alcoholic  solution  from  which  the  calcium, 
barium,  and  strontium  are  separated  contains  almost  all  the  zirconium, 
part  of  the  cerium,  and  a  little  thorium.  Methods  are  given  for 
detecting  these  metals.  T.  H.  P. 

Benzoic  Acid  as  an  Acidimetric  Standard.  George  W. 
Morey  (J.  Washington  Acad.  Sci.,  1912,  2,  306 — 309;  J.  Amer.  Chem. 
Soc.,  1912,  34,  1027 — 1033). — From  the  results  of  experiments  on  the 
standardisation  of  hydrochloric  acid  solutions  by  Hulett  and  Bonner’s 
method  (Abstr.,  1909,  2,  342),  the  silver  chloride  method,  against 
sulphuric  acid,  sodium  oxalate,  and  benzoic  acid  respectively,  the 
author  is  led  to  the  conclusion  that  the  latter  constitutes  an  accurate 
standard  in  acidimetry.  Its  stability,  high  molecular  weight,  and  lack 
of  hydroseopicity  are  points  in  its  favour,  whilst  its  bulkiness  can 
easily  be  reduced  by  fusion  before  use.  H.  W. 

Application  of  Ultra  violet  Light  in  Chemical  Analysis. 
Marc  Landau  ( Covipt .  rend.,  1912,  155,  403 — 406). — Ethylene  is 
slowly  polymerised  by  light  from  a  mercury  lamp  of  110  volts,  but 
the  action  is  incomplete  even  after  134  hours.  With  a  500  volt 
mercury  lamp,  polymerisation  is  eventually  complete,  both  for  ethylene 
and  acetylene.  Ethane  and  methane  are  not  affected  by  ultra-violet 
light,  but  in  the  presence  of  excess  of  oxygen  the  foimer  is  eventually 
completely  oxidised  to  carbon  dioxide  and  water.  Carbon  monoxide 
in  presence  of  oxygen  is  also  slowly,  but  completely,  oxidised  to  carbon 
dioxide.  The  author  suggests  that  the  analysis  of  mixtures  of 
hydrogen,  ethylene,  and  ethane  might  be  accomplished  by  the  use  of 
ultra-violet  light.  T.  A.  H. 

Electrolytic  Analysis  with  Platinum  Electrodes  of  Light 
Weight.  Frank  A.  Goocn  and  W.  L.  Burdick  {Amer.  J.  Sci  ,  1912,  [iv], 
34,  107 — 112). — Owing  to  the  high  cost  of  platinum,  the  authors  have 
experimented  with  various  electrodes  in  which  the  weight  of  platinum 
has  been  cut  down  to  a  minimum.  Ordinary  electiodes  of  platinised 
glass  (gas-electrodes)  are  not  suitable,  as  the  films  flake  off  during  the 
electrolysis,  and  are  also  removed  from  the  glass  when  the  deposited 
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metal  is  subsequently  dissolved  by  a  suitable  reagent.  A  much  more 
closely  adherent  film  may  be  obtained  when  a  viscous  mixture  of 
glycerol  and  dry  chloroplatinic  acid  is  substituted  for  the  usual 
plating  solution,  and  on  electrodes  prepared  in  this  way  0'13  gram  of 
copper  may  be  deposited  quantitatively  in  thirty  to  forty  minutes,  using 
2  amperes  and  rotating  the  cathode.  Similarly,  007  gram  of  nickel 
can  be  deposited  quantitatively  in  thirty  to  fifty  minutes.  This  elec¬ 
trode  suffers  from  the  disadvantage,  however,  that  there  is  a  tendency 
of  the  film  to  disintegrate  when  the  deposited  metal  is  subsequently 
dissolved  off  the  electrode,  so  that  after  a  few  successive  determina¬ 
tions  the  film  needs  to  be  renewed  ;  also,  there  is  some  tendency  to  the 
disengagement  of  particles  during  the  process  of  electrolysis. 

In  another  form  of  apparatus  the  cathode  (rotating)  consists  of  a 
disk  of  gauze  or  foil,  about  1  cm.  square,  carried  by  a  rod  of  lead 
glass  which  is  fused  into  the  meshes  of  the  gauze  or  into  a  central  hole 
in  the  foil.  The  cathode  rotates  in  a  small  cell  made  from  a  thistle 
funnel,  through  the  bottom  of  which  is  fused  the  anode,  also  1  cm. 
square.  With  such  a  small  cathode  the  deposited  metal  lacks  com¬ 
pactness,  and  is  likely  to  be  disengaged  from  the  electrode,  so  that  in 
carrying  out  the  analysis  the  cell,  together  with  the  electrodes,  is  first 
weighed,  and  then,  after  the  electrolysis  is  complete,  the  electrodes, 
cell,  and  disengaged  particles  of  deposited  metal  are  carefully  washed 
and  dried  and  weighed  again.  The  results  obtained  with  this 
apparatus  were  fairly  satisfactory,  but  it  was  difficult  to  carry  out  the 
washing  thoroughly.  To  obviate  this  difficulty  a  platinum  sieve,  on 
which  a  felt  of  asbestos  was  deposited,  was  fused  into  a  small  glass 
tube,  so  that  the  washing  could  be  done  by  applying  suction  to  the 
end  of  the  tube,  which  dipped  into  the  cell,  and  adding  water  con¬ 
tinuously  to  the  cell  until  the  washing  was  complete.  The  sieve  tube 
is  weighed  with  the  cell  and  its  electrodes,  both  before  and  after  the 
electrolysis.  The  total  weight  of  the  cell  and  its  electrodes  is 
17  — 18  grams,  and  the  weight  of  platinum  about  1  gram.  Very 
good  results  were  obtained  in  the  quantitative  deposition  of  nickel 
and  copper,  the  details  being  the  same  as  those  given  with  the 
platinised  glass  electrodes.  T.  S.  P. 

Decomposition  Potentials  of  Certain  Double  Thiosulphates 
and  their  Application  to  Electro  analysis.  Emjlio  Jimeno  Gil 
{Anal.  Fis.  Quim.,  1912,  10,  271 — 284). — The  potential  difference 
between  silver  and  a  Nj  100-solution  of  silver  sodium  thiosulphate  is 
0-397  volt,  and  that  between  mercury  and  a  A/ 100-solution  of  mercury 
potassium  thiosulphate  is  CL3526  volt. 

When  these  solutions  are  employed  in  electro-analysis  it  is  neces¬ 
sary  to  use  a  diaphragm  of  parchment  paper  or  a  porous  cell  between 
the  electrodes  in  order  to  prevent  sulphuration  of  the  deposited  metal. 
Good  results  are  thus  given  by  ammoniacal  solutions,  but  the  method 
presents  no  advantages  over  other  well-known  processes.  G.  D.  L. 

Estimation  of  Hydrogen  and  Methane  in  Gas  Mixtures. 
Waltheu  Hempel  ( Zeitsch .  angew.  Chetn.,  1912,  25,  1841  — 1845). — 
An  illustrated  description  of  the  fractional  combustion  and  absorption 
of  gaseous  mixtures  occurring  in  salt  mines.  L.  de  K. 
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Detection  and  Estimation  of  Haloid  Hydrogen  in  Presence 
of  Hydrogen  Cyanide  by  means  of  Formaldehyde.  Karl 
Polstorff  and  Hermann  Mever  ( Zeitsch .  anal.  Chem.,  1912,  51, 
601 — 609). — The  process  is  based  on  the  fact  that,  in  dilute  solutions, 
1  mol.  of  hydrogen  cyanide  combines  with  1  mol.  of  formaldehyde,  form¬ 
ing  a  compound  not  precipitated  by  silver  nitrate.  After  testing  for 
hydrogen  cyanide  in  the  usual  way  (Prussian-blue  test),  the  alkaline 
solution  is  mixed  with  excess  of  formaldehyde,  and  after  acidifying  the 
solution  with  nitric  acid  the  liquid  is  tested  with  silver  nitrate  for  its 
halogen. 

For  the  quantitative  estimation  about  0  6  gram  of  the  cyanide  is 
dissolved  in  100  c.c.  of  water,  the  liquid  is,  if  necessary,  rendered 
alkaline  with  pure  sodium  hydroxide,  and  20 — 30  drops  of  35% 
formaldehyde  are  added.  After  a  few  minutes,  5  c.c.  of  30%  nitric 
acid  are  added,  and  the  halogen  is  titrated  with  standard  silver  solution 
(Yolhard’s  thiocyanate  method).  L.  de  K. 

Detection  of  Chlorine  in  Iodine.  H.  Bouge  (Chem.  Zentr ., 
1912,  ii,  60—61  ;  from  Bull.  Sci.  Pharm. ,  1912,  19,  72— 74).— Two 
grams  of  iodine  are  shaken  with  25  grams  of  benzene  for  fifteen 
minutes,  the  decanted  liquid  is  then  shaken  with  5  c.c.  of  water,  and 
the  aqueous  layer  again  shaken  with  benzene  to  remove  iodine.  The 
aqueous  layer  is  then  placed  in  a  test-tube  with  0T  gram  of  potassium 
permanganate  and  1 — 2  c.c.  of  sulphuric  acid,  a  cork  and  delivery  tube 
are  fitted,  and  the  vapours  evolved  on  boiling  are  passed  into  a  few 
drops  of  pure  sodium  hydroxide  solution.  If  chlorine  is  present,  form¬ 
ing  chlorobenzene,  the  alkali  solution  gives  a  blue  coloration  when 
heated  with  Denig&s’  reagent.  The  reaction  fails  if  the  chlorine  is  less 
than  0'2%.  In  this  case  the  aqueous  solution  is  mixed  with  silver 
nitrate  and  nitric  acid,  and  the  precipitate  of  silver  halide  is  tested  by 
its  solubility  in  ammonia  and  ammonium  nitrate  for  the  presence  of 
chloride.  C.  H.  D. 

Estimation  of  Chlorous  Acid.  G.  LAskauE  ( Bull.  Soc.  chim ., 
1912,  [iv],  11,  884 — 886). — The  method  depends  on  the  precipitation 
of  the  acid  as  lead  chlorite,  which  is  practically  insoluble  in  80% 
alcohol. 

Excess  of  lead  nitrate  is  added  to  a  solution  of  the  chlorite,  free 
from  alkali,  and  the  mixture  agitated  well.  Six  volumes  of  alcohol 
(85°  French)  is  then  added,  and  the  whole  allowed  to  remain  one  hour, 
after  which  the  precipitate  is  collected  and  dried  under  reduced 
pressure  over  sulphuric  acid.  If  alkali  is  present  it  is  neutralised  by 
adding  magnesium  nitrate,  and  the  process  described  above  is  applied 
to  the  filtrate. 

Chlorites  may  be  estimated  by  the  above  method  in  presence  of 
hypochlorites  and  chlorides,  and  the  two  latter  may  be  determined  in 
the  same  solution,  the  first  by  titrating  the  iodine  liberated  by  adding 
potassium  iodide  and  hydrochloric  acid  and  deducting  that  due  to  the 
action  of  the  chlorite,  and  the  second  by  reducing  the  two  oxy-salts  to 
chloride  by  sodium  arsenite  and  then  determining  the  total  chloride 
and  deducting  that  due  to  the  oxy-salts.  Chlorates  do  not  affect  the 
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hypochlorite  determination  unless  they  are  present  to  a  larger  extent 
than  0'6  gram  per  litre,  and  they  can  be  determined  after  the  chloride 
by  treating  the  filtrate  from  the  final  estimation  with  sodium  nitrite 
and  estimating  the  chloride  produced  by  the  reduction  of  the  chlorates. 

T.  A.  H. 

Sensitive  Reaction  for  Bromine  in  Preeence  of  Other 
Halogens.  Icilio  Guareschi  (Atli  R.  Accad.  Sci.  Torino ,  1912,  47, 
696 — 703). — A  trace  of  bromine  gives  an  intense  violet-blue  coloration 
with  a  solution  of  magenta  previously  decolorised  by  means  of  sulphur 
dioxide  (Schiff’s  aldehyde  reagent).  Under  similar  conditions  iodine 
gives  virtually  no  colour,  and  chlorine  yields  merely  a  brownish- 
yellow  or  red  tint.  The  magenta  reagent  is  best  applied  on  pure  filter- 
paper,  quite  free  from  starch,  the  paper  being  suspended  over  the 
liquid  in  which  the  bromine  has  been  liberated  by  means  of  chlorine 
water,  etc.  When  a  liquid  containing  this  colouring  matter  is  shaken 
with  ether,  the  colour  collects  between  the  ethereal  and  aqueous 
layers.  On  the  other  hand,  the  coloration  given  by  the  magenta  reagent 
with  formaldehyde  or  acetaldehyde  is  reddish-violet,  and  the  colour  is 
not  removed  from  the  solution  by  ether  ;  further,  this  coloration  is 
produced  only  iu  solution,  and  is  not  given  by  the  vapour  of  the 
aldehyde. 

The  violet  coloration  is  obtained  with  as  little  as  0-00001  gram  of 
potassium  bromide  in  0T  c.c.  of  solution  after  treatment  with  2  c.c.  of 
25%  chromic  acid  solution. 

The  reaction  is  hindered  by  nitrites,  which  must  be  previously 
removed,  whilst  thiocyanates  give  either  no  reaction  or  a  faint  rose 
coloration. 

The  colouring  matter  thus  formed  by  bromine  has  been  obtained  as 
a  violet,  microcrystalline  powder,  exhibiting  metallic  reflexion  and 
containing  a  large  proportion  of  bromine.  It  dyes  silk,  cotton  and 
wool,  and,  when  heated  to  high  temperatures,  first  assumes  an 
iridescent  golden-yellow  colour  with  a  bronze-green  metallic  lustre, 
then  turns  green,  and  finally  decomposes.  Jt  is  probably  identical 
with  the  tetrabromo-derivative  of  magenta,  ConH17ON,Br.,  obtained  by 
Caro  and  Graebe.  T.  H.  P. 

Diffusion  of  Bromine  in  Nature  and  its  Detection  in  Organic 
Substances.  Icilio  Guareschi  (Atti  R.  Accad.  Sci .  Torino ,  1912, 
47,  988 — 998). — The  reaction  previously  described  (preceding 
abstract)  reveals  the  presence  of  traces  of  bromine  compounds  in  many 
natural  and  commercial  products ;  the  latter  are  oxidised  by  means  of 
chromic  acid  before  being  tested  with  the  magenta  reagent.  Human 
urine,  the  ash  of  oak  wood,  all  products  derived  directly  or  in¬ 
directly  from  sea  salt  or  from  the  Stassfurt  deposits,  etc.,  contain 
small  proportions  of  bromine,  which  is,  however,  not  present  in 
bone  ash. 

Bromine  may  be  detected  in  an  organic  compound  by  oxidising 
a  fraction  of  a  milligram  of  the  latter  by  means  of  chromic  acid  and 
suspending  a  filter-paper  moistened  with  the  decolorised  magenta  in  the 
test-tube.  Addition  of  the  magenta  solution  to  5  c.c.  of  liquid  contain- 


ii.  990 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


ing  0-0000025  gram  of  potassium  bromate  results  in  a  distinct  reddish- 
violet  coloration  ;  the  method  may  therefore  be  applied  to  the  detection 
of  bromates  (1  part  in  20,000)  in  bromides. 

The  magenta  may  be  replaced  by  :  magenta-S,  rosaniline  acetate, 
pararosaniline  hydrochloride,  and  Hofmann’s  violet,  which  reacts  more 
slowly,  but  gives  a  more  intense  coloration. 

Magenta  decolorised  with  sulphur  dioxide  is  not  coloured  by 
prolonged  passage  through  it  of  air  or  carbon  dioxide.  T.  H.  P. 

The  Estimation  of  Halogens  in  Organic  Compounds,  includ¬ 
ing  a  Device  for  the  Combustion  of  Volatile  Substances. 
E.  Emmet  Reid  (/.  Amer.  Cham.  Soc.,  1912,  34,  1033 — 1039). — The 
halogens  may  be  readily  estimated  by  a  combustion  method  in  which 
they  are  absorbed  by  a  weighed  mixture  of  powdered  silver  and  silver 
oxide,  contained  in  a  silver  boat,  the  percentage  composition  of  which 
is  known.  The  halogen  compound  is  burnt  in  a  stream  of  oxygen, 
aud  the  chlorine  and  hydrogen  chloride  liberated  are  absorbed  by  the 
above-mentioned  mixture,  which  is  kept  at  a  temperature  of  250 — 293°. 
When  the  combustion  is  complete,  the  unaltered  silver  oxide  is  reduced 
at  170°  in  a  current  of  hydrogen,  after  which  the  boat  is  again  weighed. 
From  the  change  in  weight  of  the  boat,  and  known  composition  of  the 
mixture  of  silver  and  silver  oxide,  the  percentage  of  halogen  is  readily 
determined.  It  is  safe  to  burn  0‘2 — 0'25  gram  of  the  substance  in 
twenty  minutes. 

Details  are  given  of  a  simple  contrivance  for  the  combustion  of 
volatile  substances  by  the  above  method.  T.  S.  P. 

Detection  of  Carbon  Disulphide,  Hydrogen  Sulphide,  and 
Other  Compounds  Containing  Sulphur  (Albumin)  in  Fats  and 
Oils.  Franz  Knorr  {Cham.  Ztnlr.,  1912,  ii,  63;  from  Seifcnsieder- 
Zeit.,  1912,  39,  496 — 497). — The  oil  is  saponified  with  concentrated 
sodium  hydroxide,  salted  out,  and  the  liquor  from  the  soap  tested  with 
sodium  nitroprusside. 

Fish  oils  and  American  grease  contain  sulphur  in  the  form  of 
albumin.  C.  H.  D, 

Estimation  of  Selenium  in  Pyrites.  Peter  Klason  and 
Hjalmar  Mellquist  ( Arkiv .  Kem.  Min.  Geol.,  1912,  4,  No.  29,  1 — 10). 
— In  various  sulphite-cellulose  manufactories  difficulties  have  occurred 
which  have  been  traced  to  the  presence  of  selenium  in  the  pyrites 
used  for  burning.  Part  of  the  selenium  remains  in  the  burnt  pyrites 
and  part  goes  off  with  the  sulphur  dioxide,  and  the  authors  have  found 
it  necessary  to  determine  the  relative  amounts  of  this  volatile  and 
non-volatile  selenium  in  different  pyrites. 

The  part  of  the  selenium  which  goes  off  with  the  burnt  gases  was 
determined  by  carefully  roasting  the  pyrites  in  a  current  of  oxygen, 
u-ing  the  apparatus  previously  described  (this  vol.,  ii,  201).  The 
contents  of  the  tube  were  dissolved  in  warm  potassium  cyanide,  the 
selenium  then  being  precipitated  with  hydrochloric  acid  and  sulphur 
dioxide,  and  estimated  according  to  the  iodometric  method  {loc. 
cit.).  To  estimate  the  total  selenium  in  the  pyrites,  the  method 
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previously  described  was  used,  with  the  following  amplifications. 
After  the  selenium  has  been  precipitated  with  stannous  chloride,  since 
it  generally  contains  arsenic  and  sometimes  tellurium,  it  is  collected 
and  completely  burned  in  the  sublimation  tube.  The  contents  of  the 
tube  are  then  dissolved  in  hot  concentrated  hydrochloric  acid,  and  the 
selenium  and  tellurium  precipitated  with  sulphur  dioxide,  the  arsenic 
remaining  in  solution.  The  precipitate  is  again  oxidised  in  the  tube, 
and  the  contents  dissolved  in  water,  whereby  the  tellurium  oxide 
remains  undissolved.  The  selenious  acid  in  solution  is  then  determined 
iodometrically. 

The  investigation  of  fourteen  different  pyrites  shows  that  the 
relative  amounts  of  selenium  going  off  with  the  burnt  gases  and 
remaining  in  the  burnt  pyrites  varies  considerably.  When  the 
pyrites  contain  copper  or  lead,  the  selenium  is  retained  by  the  burnt 
pyrites  to  a  much  greater  extent  than  is  otherwise  the  case. 

Grabe  and  Petren  ( Tekn .  Tids.  Kem.  and  Berg.,  April,  1911)  have 
determined  the  amounts  of  selenium  in  different  pyrites,  but  their 
results  are  not  trustworthy,  owing  to  the  fact  that  they  used  the 
thiosulphate  method  of  Norris  and  Fay  (Abstr.,  1897,  ii,  70;  1900, 
ii,  272),  which  does  not  give  accurate  results  in  the  presence  of 
arsenic.  The  present  authors  show  that  thiosulphate  is  oxidised  by 
arsenic  acid,  the  oxidation  being  one  of  the  causes  of  the  error  in  the 
above-mentioned  authors’  results.  T.  S.  P. 

Colour  Reaction  of  Ammonia.  Piehre  Tiiomas  {Bull.  Soc.  chim., 
1912,  [iv],  11,  796 — 799).— Berthelot  has  recorded  that  ammonia  and 
its  salts  in  presence  of  phenol  give  a  blue  coloration  with  hypochlorites, 
and  the  author  suggests  the  application  of  this  reaction  in  the 
colorimetric  estimation  of  ammonia.  Tarugi  and  Lenci  have  stated 
(this  vol.,  ii,  397)  that  a  similar  coloration  is  given  by  all  substances 
containing  INH  or  *NH2,  but  the  author  finds  that  this  is  not  the 
case.  Among  the  amino-acids,  aminoacetic  acid  is  the  only  one 
which  gives  the  reaction  intensely  in  dilute  solution  ;  alanine  and 
leucine  also  give  it  feebly,  and  glutamic  and  aspartic  acids  very 
feebly. 

Acetamide  gives  no  coloration,  and  carbamide  a  pale  green.  The 
purine  bases  give  characteristic  colours  ;  for  example,  uric  acid,  reddish- 
orange,  and  xanthine,  olive-green. 

Methylamine  and  ethylamine  give  intense  blue  tints,  but  amylamine 
and  dimethylamine  give  feeble  blue  tints,  possibly  due  to  the 
presence  of  traces  of  ammonia.  T.  A.  H. 

Estimation  of  Sulphuric,  Nitric,  and  Nitrous  Acids  in  Mixed 
and  Waste  Acids.  George  Finch  ( Zeitsch .  ges.  Sc/iiess  Spreng- 
1912,  7,  113  — 115). — An  excess  of  barium  carbonate  is 
added  to  the  mixture  of  sulphuric  and  nitric  acids,  and  the  barium 
sulphate  together  with  the  excess  of  barium  carbonate  collected : 
2HN03  +  H2S04  +  2BaC03  =  Ba(N03)?  +  BaS04  +  2C02  +  2H20. 

The  barium  nitrate  in  the  neutral  filtrate  is  decomposed  with 
excess  of  standard  sodium  carbonate  : 

Ba(N08)2  +  Na2C03  =  BaC03  +  2NaNOs, 
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and  the  amount  of  nitric  acid  present  then  determined  by  titrating  the 
excess  of  sodium  carbonate  left  in  the  solution.  The  nitrous  acid  can 
be  estimated  by  titration  with  potassium  permanganate,  whilst  the 
mixed  barium  sulphate  and  carbonate  precipitate  is  readily  dealt  with 
by  known  methods.  F.  M.  G.  M. 

Detection  and  Estimation  of  Small  Quantities  of  Nitrous 
Acid.  E.  Holl  Miller  ( Analyst ,  1912,  37,  345). — A  solution  is 
prepared  containing  8  grams  of  dimethylaniline  and  4  grams  of 
hydrochloric  acid  per  100  c.c.,  and  also  a  solution  of  sodium  nitrite 
representing  1  part  of  nitrous  acid  per  100,000.  The  estimation  is 
performed  in  Nessler  ^tubes  or  a  colorimeter.  Fifty  c.c.  of  the 
solution  under  examination  are  acidified  with  one  drop  of  hydrochloric 
acid,  and,  after  adding  five  drops  of  the  dimethylaniline  solution, 
allowed  to  remain  for  fifteen  minutes  or  longer,  if  necessary.  The 
yellow  colour  is  then  matched  in  the  usual  manner  against  the 
standard  solution,  which  is  acidified  with  1  drop  of  acid  and  mixed  with 

3  drops  of  the  reagent.  Nitrates  do  not  interfere.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Wine.  Karl  von  der  Heide 
and  J.  Schwenk  ( Zeitsch .  anal.  Chern.,  1912,  51,  615 — 627). — After 
trying  several  methods  in  addition  to  the  official  one,  the  authors 
arrive  at  the  following  conclusions. 

The  amount  of  organic-combined  phosphoric  acid  is  but  small.  On 
adding,  according  to  Phillipe  and  Duperthuis,  barium  hydroxide 
solution,  the  inorganic  phosphoric  acid  only  is  precipitated,  and  may 
then  be  determined  in  the  precipitate  as  usual  (preferably  by 
von  Lorenz’s  process).  From  the  filtrate  the  remaining  phosphoric  acid 
is  recovered  after  removing  the  excess  of  barium  with  sulphuric  acid  and 
burning  off  the  organic  matters,  etc.  After  destroying  the  organic 
matters,  say,  by  moist  combustion,  the  total  phosphoric  acid  may  be 
conveniently  titrated  by  means  of  Grete’s  molybdate— gelatin  process 
(Abstr.,  1909,  ii,  936).  The  official  method  of  adding  oxidising 
mixture  to  assist  the  combustion  of  the  carbon  is  not  to  be  re¬ 
commended.  The  best  way  of  obtaining  an  ash  is  as  follows  :  50  c.c.  of 
the  wine  (previously  fermented  if  necessary)  are  evaporated  and  charred. 
The  mass  is  extracted  with  hot  water,  and  the  char  is  then  burnt  com¬ 
pletely.  The  nitric  acid  solution  of  the  residue  is  united  with  the 
watery  liquid,  and  the  phosphoric  acid  estimated  as  usual.  Grete’s 
process  may  also  be  applied  to  the  wine  directly  if  the  sugar  does  not 
exceed  0’5%.  L.  de  K. 

A  Trustworthy  Method  for  the  Estimation  of  Phosphoric 
Acid  Soluble  in  Citric  Acid  in  Thomas  Slag.  M.  Popp  {Chern. 
Zeit .,  1912,  36,  937). — The  error  due  to  the  precipitation  of  silica  is 
avoided  by  the  following  procedure  :  50  c.c.  of  the  citrate  extract  are 
mixed  with  25  c.c.  of  a  solution  prepared  from  1  kilogram  of  citric 
acid,  30  grams  of  ferric  chloride,  and  30  c.c.  of  water  dissolved  in 

4  litres  of  20%  ammonia  and  diluted  to  5  litres,  and  with  10  c.c.  of 

0’3%  hydrogen  peroxide  and  25  c.c.  of  magnesia  mixture,  which  has 
been  filtered  several  days  after  preparation.  C.  H.  D. 
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Estimation  of  Phosphoric  Acid  Soluble  in  Citric  Acid  in 
Thomas  Slag.  Wilhelm  Fuchs  and  Paul  Wagner  ( Chem .  Zeit., 
1912,  36,  1037 — 1039.  Compare  Popp,  preceding  abstract). — A 
comparison  of  the  different  methods  available,  with  a  detailed 
description  of  each.  Accurate  results  may  be  obtained  by  either  of 
the  usual  methods.  The  results  are  not  appreciably  affected  if  a 
longer  time  or  more  rapid  rotation  is  employed  in  the  extraction  of  the 
ground  slag  with  citric  acid.  C.  H.  D. 

Arsenic  Xanthate  in  Analytical  Chemistry.  Nazareno 
Tarugi  and  F.  Sorbini  (Boll.  Chim.  Farm.,  1912,  51,  361 — 370). — 
Arsenic  xanthate,  As(S*CS*OEt)3,  m.  p.  94*8°  (corr.),  which  may  be  pre¬ 
pared  by  the  action  of  potassium  xanthate  (3  mols.)  on  a  solution  of 
any  compound  of  arsenic  (1  atom),  is  absolutely  insoluble  in  hot  or  cold 
water  or  cold  acetic  acid,  and  readily  soluble  in  benzene,  carbon 
disulphide,  carbon  tetrachloride,  or  chloroform,  whilst  glycerol, 
vegetable  oils,  vaselin,  lanolin,  etc.,  also  dissolve  it,  especially  in  the 
hot.  It  is  non-volatile  in  steam. 

The  precipitation  of  this  compound  by  potassium  xanthate  is  so 
completely  quantitative  that  the  filtrate  shows  no  trace  of  arsenic  even 
by  Marsh’s  test. 

Various  volumes  of  a  solution  of  arsenious  anhydride  containing  1 
gram  of  arsenic  per  litre  were  measured  out,  rendered  alkaline  with 
sodium  hydroxide,  mixed  with  excess  of  potassium  xanthate  solution, 
and  acidified  with  glacial  acetic  acid.  After  twelve  hours  the  precipitate 
was  collected  on  a  small  filter,  washed  with  water,  dried  in  a  vacuum 
over  sulphuric  acid,  and  dissolved  in  boiling  chloroform,  the  solution 
being  evaporated  to  dryness  in  a  tared  beaker  and  the  latter  weighed. 
In  some  cases  the  purity  of  the  precipitate  was  controlled  by  the  m.  p., 
and  in  others  the  precipitate  was  heated  on  the  water-bath  with  a  few 
drops  of  aniline,  dried  at  150°,  and  weighed  as  As2S3.  By  either 
method  very  exact  results  were  obtained. 

Very  small  quantities  (O'OOl  milligram)  of  arsenic  may  be  detected 
by  shaking  the  solution  containing  the  xanthate  precipitate  (after 
twelve  hours)  with  an  equal  volume  of  chloroform,  separating  the  latter 
by  means  of  a  narrow  pipette,  filtering  it  through  a  funnel  containing 
a  small  ball  of  filter-paper  to  dry  it,  and  evaporating  it  to  dryness  on  a 
watch-glass.  A  characteristic  radiating  mass  of  crystals  is  thus 
obtained.  If  this  is  touched  with  the  end  of  a  rod  moistened  with 
aniline  and  heated  gently,  the  sulphide  is  formed.  This  test  only 
answers  well  with  arsenious  compounds,  so  that  if  arsenates  are  present 
the  liquid  should  be  treated  previously  with  sulphurous  acid. 

In  a  similar  manner  the  strength  of  potassium  xanthate  preparations 
may  be  determined  by  precipitation  with  an  arseoite  solution.  This 
estimation  may  also  be  carried  out  volumetrically  as  follows.  Into  a 
graduated  cylinder  of  about  150  c.c.  capacity  are  measured  an  excess 
(10  c.c.  or  more)  of  a  potassium  hydroxide  solution  of  arsenious 
anhydride  of  known  titre  towards  decinormal  iodine  solution,  and  5  c.c. 
of  the  xanthate  solution,  the  whole  being  well  shaken.  After  about 
fifteen  minutes,  the  liquid  is  acidified  with  glacial  acetic  acid,  a  little 
water  and  about  20  c.c.  of  benzene  being  then  added.  The  cylinder  is 
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vigorously  shaken  until  the  aqueous  liquid  remains  clear,  and  the 
volume  of  this  aqueous  layer  made  up  exactly  to  100  c,c.  with  water. 
Part  of  this  liquid  is  then  removed  by  meins  of  a  pipette,  the  point  of 
which  has  been  sealed  with  sodium  carbonate  fused  in  its  water  of 
crystallisation  so  as  to  prevent  the  entry  of  benzene.  After  filtration 
through  a  dry  filter,  10  c.c.  are  neutralised  with  sodium  hydrogen 
carbonate  and  titrated  with  the  iodine  solution.  The  difference 
between  the  numbers  of  c.c.  of  the  latter  corresponding  with  the 
arsenite  solution  before  and  after  the  precipitation  is  multiplied  by 
0  024  gram  to  obtain  the  amount  of  potassium  xanthate  in  the  solution 
taken. 

Carbon  disulphide  may  be  estimated  as  follows :  The  liquid 
containing  the  disulphide  is  added  to,  or  the  air  containing  vapour  of 
the  disulphide  passed  through,  a  cooled  potassium  hydroxide  solution  of 
arsenic  trioxide  mixed  with  a  little  alcohol.  After  about  fifteen 
minutes  the  liquid  is  acidified  with  glacial  acetic  acid,  left  for  twelve 
hours,  and  so  on.  The  estimation  may  also  be  carried  out  volumetrically 
as  described  above  for  xanthate  solutions. 

All  these  methods  give  very  accurate  remits.  T.  H.  P. 

Further  Applications  of  the  Precipitation  of  Iodides  in 
Sulphuric  Acid.  Giuseppe  Bressanin  ( Gazzetta ,  1912,  42,  ii, 
97 — 101.  Compare  Abstr.,  1911,  ii,  1133,  1134;  this  vol.,  ii,  638). — 
In  solution  in  sulphuric  acid  of  50°  Be,  tin  in  either  state  of  oxidation 
gives,  with  potassium  iodide,  a  canary-yellow  precipitate  readily  soluble 
in  hydrochloric  acid.  Stannic  compounds  are  precipitated  as  stannic 
iodide,  and  are  hence  quite  different  in  behaviour  from  arsenates  and 
antimonates,  which  are  precipitated  as  Asl3  and  Sbl3  with  liberation 
of  iodine.  Arsenic  and  antimony  may  hence  be  estimated  in  presence 
of  tin  by  the  method  previously  described  if  the  liquid  is  first  oxidised. 

Arsenic  in  commercial  copper  may  be  estimated  as  follows  :  About 
0'5  gram  of  the  copper,  in  chips,  is  dissolved  in  5  c.c.  of  aqua  regia  in 
a  porcelain  dish  at  a  gentle  heat,  the  solution  being  evaporated  to 
dryness  until  all  acid  fumes  disappear,  and  the  residue  dissolved  by 
heating  with  about  250  c.c.  of  sulphuric  acid  of  50°  Be.  The  cold 
solution  is  treated  with  25  c.c.  of  30%  potassium  iodide  solution,  and 
left  for  about  twenty  minutes  for  the  precipitate  to  settle.  The 
supernatant  liquid  and  finally  the  precipitate  are  passed  on  to  a  very 
fine  asbestos  filter,  washed  with  30 — 40  c.c.  of  sulphuric  acid  con¬ 
taining  5%  of  30%  potassium  iodide  solution,  and  treated  with  about 
100  c.c.  of  dilute  sulphurous  acid  solution,  which  dissolves  the  arsenious 
iodide  and  reduces  any  remaining  traces  of  iodine.  To  the  clear 
solution  are  added  a  little  starch  paste  and  sufficient  iodine  solution 
to  give  a  faint  blue  colour,  the  liquid  being  then  titrated  with  iodine 
solution  to  determine  the  amount  of  arsenic  present.  This  method  is 
found  to  yield  accurate  results.  T.  H.  P. 

Estimation  of  Soluble  Arsenic  in  Commercial  Lead 
Arsenates.  B.  E.  Curry  and  T.  O.  Smith  (J.  Ind.  Eng.  Chem., 
1912,  4,  198 — 200). — The  standard  American  process  for  estimating 
soluble  arsenic  in  commercial  lead  arsenate  requires  eleven  days  for 
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completion,  during  ten  of  which  the  sample  remains  in  contact  with 
water  and  receives  eighty  shakings  to  ensure  complete  solution  of  free 
arsenic  oxide.  The  author  considers  that  this  c  in  be  satisfactorily 
achieved  by  continual  stirring  during  eiglreen  hours  at  20°,  when 
results  are  obtained  only  0-605%  lower  than  those  by  the  more 
prolonged  process,  and  suggests  that  this  method  be  adapted  and  the 
necessary  correction  applied. 

For  2  grams  of  the  sample,  500  c.c.  of  water  are  employed,  and  the 
arsenic  subsequently  estimated  in  the  filtrate  by  known  volumetric 
methods.  F.  M.  G.  M. 

Estimation  of  Carbon  in  Steel.  Arthur  G.  Levy  ( Analyst , 
1912,  37,  392 — 395). — Attention  is  again  called  to  the  influence  of 
dissolved  carbonaceous  gases  in  iron  or  steel  when  estimating  the 
carbon  by  the  combustion  process;  the  plus  error  may  amount  to 
0  03%,  or  even  more.  In  delicate  work  it  is  safer  to  apply  the 
“solution”  method.  L.  de  K. 

Construction  of  a  Toximeter  for  Carbon  Monoxide.  A. 
Guasco  ( Covipt .  rend.,  1912,  155,  282 — 284). — Various  methods  have 
been  devised  for  detecting  the  presence  of  small  quantities  of  carbon 
monoxide  in  the  air  or  in  other  gases.  These  have  either  not  been 
sufficiently  sensitive  or  have  been  open  to  the  criticism  that  other 
gases  would  give  the  same  reaction.  The  author  has  devised  a  toxi¬ 
meter  which  is  sensitive  to  one  part  of  carbon  monoxide  in  ten 
thousand  of  air.  It  consists  of  a  U-tube  ending  in  two  bulbs,  one  of 
which  is  coated  with  platinum  black.  These  bulbs  are  hermetically 
enclosed  in  an  envelope,  which  isolates  them  from  the  air  and  into 
which  the  gases  penetrate  by  endosmosis  through  a  porous  medium. 
The  presence  of  carbon  monoxide  is  shown  by  alteration  in  the  level 
of  a  coloured  liquid  with  which  the  U-tube  is  one-third  filled,  the 
alteration  being  approximately  proportional  to  the  percentage  of 
carbon  monoxide  in  the  air.  By  replacing  the  coloured  liquid  with 
mercury  and  fixing  a  platinum  contact,  the  apparatus  can  be  made  to 
give  an  automatic  warning.  W.  G. 

Carbon  Dioxide :  its  Volumetric  Estimation.  Leon  T. 
Bowser  (J.  Ind.  Eng.  Chem.,  1912,  4,  203 — 205). — The  volumetric 
estimation  of  carbon  dioxide  has  been  previously  advocated  by  Mims 
{Bull.  05,  156,  U.S..  Bureau  of  Chemistry ),  whose  method  with  a 
few  modifications  is  found  to  give  accurate  results,  whilst  in  simplicity 
of  apparatus  and  reduction  of  time  considerable  advantage  is 
claimed. 

The  carbon  dioxide  is  released  with  hydrochloric  acid,  distilled  with 
water  vapour  into  a  concentrated  solution  of  alkaline  hydroxide,  and 
the  absorbed  gas  estimated  by  titration  with  standard  acid  primarily 
in  the  presence  of  phenolphthalein ;  as  soon  as  the  pink  colour 
disappears,  indicating  that  all  the  hydroxide  has  been  neutralised  and 
the  normal  carbonate  converted  into  a  hydrogen  carbonate,  one  drop 
of  methyl-orange  is  added  and  the  titration  continued  until  the 
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reaction  is  complete,  the  amount  of  acid  used  in  the  second  titration 
being  half  that  required  to  release  the  total  carbon  dioxide  present. 

Absorption  takes  place  in  a  tower  containing  glass  beads,  and  from 
which  the  carbonated  solution  can  be  readily  washed,  it  being  found 
that  merely  passing  carbon  dioxide  through  an  unbroken  column  of 
alkaline  hydroxide  gives  imperfect  absorption.  Any  difficulty  in 
reading  the  phenolphthalein  end-point  is  remedied  by  the  addition 
of  a  little  alcohol,  and  care  should  also  be  taken  not  to  add  any  excess 
of  methyl-orange  beyond  that  required  to  indicate  that  the  reaction  is 
complete. 

Sulphuric  acid  should  not  be  employed  to  release  the  carbon  dioxide 
from  the  material,  it  being  found  to  give  incomplete  decomposition, 
whereas  hydrochloric  acid  reacts  satisfactorily  and  it  is  immaterial  if  a 
little  is  carried  over  into  the  receiver;  likewise  potassium  hydroxide  is 
a  more  satisfactory  absorbent  than  sodium  hydroxide,  and  barium 
hydroxide  is  too  insoluble.  The  reaction  is  carried  out  in  a  corked 
flask  fitted  with  a  dropping  funnel,  and  connected  to  a  Liebeg 
condenser,  through  which  the  carbon  dioxide  passes  into  the  absorption 
tower.  F.  M.  G.  M. 

The  Estimation  of  Free  Carbon  Dioxide  in  Water  by 
Trillich’s  Method.  Friedrich  Auerbach  (Zeilsch.  angew.  Chem., 
1912,  25,  1722 — 1723). — The  titration  of  carbon  dioxide  by  means  of 
sodium  carbonate  can  only  be  carried  out  with  accuracy  in  very  dilute 
solutions,  and  with  a  very  dilute  solution  of  phenolphthalein  (com¬ 
pare  Noll,  this  vol.,  ii,  685).  In  making  a  series  of  experiments,  it 
is  desirable  to  determine  the  error  by  means  of  a  blank  titration  with 
an  artificial  water  of  approximately  the  same  concentration  (compare 
Auerbach  and  Pick,  Abstr.,  1911,  ii,  1078).  C.  H.  D. 

Estimation  of  Potassium.  Potassium  Sodium  Cobalt 
Nitrite  Method.  Eilhard  A.  Mitscherlich  and  Hermann  Fischer 
( Landw .  Versuchs-Stcit. ,  1912,  78.  74 — 86.  Compare  this  vol.,  ii,  204). 
— The  composition  of  potassium  sodium  cobalt  nitrite  is  not  constant. 
As,  however,  the  reduction  factor  alters  only  within  the  limits  of  the 
experimental  error  of  the  potassium  estimation,  and  it  is  practically 
immaterial  how  great  an  excess  of  reagent  is  employed,  the  method 
can  be  recommended.  Examples  of  analyses  are  given,  showing  that 
the  method  is  suitable  both  with  small  and  large  amounts  of  potassium 
in  manures  as  well  as  other  substances. 

The  factor  0’000161  should  be  employed  instead  of  0-000157  as 
previously  stated.  N.  H.  J.  M. 

The  Characterisation  and  Estimation  of  Potassium  and 
Sodium.  P.  J.  Gerard  {Chem.  Zentr.,  1912,  ii,  149;  from  Bull.  Sci. 
Pharm.,  1912,  19,  214 — 231). — The  following  method  is  suitable  for 
animal  organs.  The  dried  material  is  incinerated  in  a  muffle  at 
350 — 400°,  and  the  powdered  ash  extracted  with  1000  times  its  weight 
of  water.  After  addition  of  ammonia  and  ammonium  phosphate,  the 
liquid  is  filtered  and  exactly  neutralised,  aDd  the  phosphate  is 
precipitated  by  means  of  ferric  chloride  and  ammonium  acetate.  The 


ANALYTICAL  CHEMISTRY. 


ii.  997 


filtrate  and  washiugs  are  evaporated  to  dryness,  converted  into 
sulphates,  and  the  mixed  sodium  and  potassium  sulphates  weighed 
after  fusion.  The  dissolved  mass  is  then  precipitated  with  lead 
acetate  and  alcohol,  the  lead  precipitated  by  hydrogen  sulphide  from 
hydrochloric  acid  solution,  and  the  chlorides  weighed.  The  two 
chlorides  are  separated  by  platinum  chloride,  and  the  potassium 
platinichloride  decomposed  by  magnesium,  the  platinum  being  weighed. 
The  filtrate  is  reduced  by  formic  and  sulphurous  acids,  and  the  sodium 
converted  into  sulphate.  C.  H.  D. 

Valuation  of  Fluorspar.  E.  Bidtel  («/.  Ind.  Eng.  Chem.,  1912,  4, 
201 — 202). — There  is  no  practical  method  of  separating  fluorine  from 
silica  suitable  for  the  commercial  analysis  of  ores,  whilst  the  practice 
of  determining  the  total  calcium  and  the  carbonate  and  calculating 
the  fluorine  from  these  indicates  too  high  a  percentage  of  carbonate 
and  too  low  of  fluoride,  because  lead,  zinc,  and  iron  carbonates  are 
frequently  present,  and,1  moreover,  the  whole  of  the  calcium  present 
is  not  usually  in  the  form  of  carbonate  or  fluoride.  The  following 
method  is  suggested.  One  gram  of  the  sample  is  heated  with  10  c.c. 
of  10%  acetic  acid,  washed,  dried,  and  ignited  at  a  low  temperature, 
when  the  loss  of  weight  minus  0‘0015  gram  (the  amount  of  calcium 
fluoride  found  to  dissolve  under  these  conditions)  indicates  the  calcium 
carbonate.  The  residue  is  then  treated  in  a  platinum  crucible  with  an 
aqueous  emulsion  containing  about  1  gram  of  mercuric  oxide  (to 
oxidise  lead  sulphide),  evaporated  to  dryness,  heated  at  a  dull  red  heat, 
cooled,  and  weighed,  and  subsequently  again  evaporated  three  times  to 
dryness  with  hydrofluoric  acid.  A  few  drops  of  hydrofluoric  acid  and 
macerated  filter-paper  (as  recommended  by  Dittrich)  are  then  added, 
together  with  some  ammonium  hydroxide,  the  mixture  evaporated,  and 
heated  to  a  dull  red  heat,  when  the  loss  in  weight  indicates  silica. 
The  contents  of  the  crucible  are  then  digested  on  the  water-bath  with 
a  mixture  of  nitric  and  hydrofluoric  acids  during  half  an  hour  and 
evaporated  to  dryness  ;  if  the  residue  is  coloured,  it  is  digested  with  a 
mixture  of  aqueous  ammonium  acetate  and  citrate  (to  remove  any  zinc, 
lead,  or  iron)  and  hydrofluoric  acid,  filtered,  washed,  and  the  residue 
subsequently  ignited  in  the  same  crucible,  when  a  colourless  residue  of 
pure  calcium  fluoride  should  be  obtained. 

As  none  of  the  ores  employed  contained  either  gypsum  or  heavy 
spar,  the  influence  of  their  presence  has  not  been  considered  in  these 
experiments.  E.  M.  G.  M. 

Differentiation  of  the  Magnesium  Hardness  in  Carbonate 
and  Non-Carbonate  Hardness  ;  Detection  of  Alkali  Carbonates 
in  Waters.  Hermann  Noll  (Chem.  Zeit.,  1912,36,  997 — 998). — The 
usual  process,  boiling  the  water  for  half  an  hour  with  constant  replenish¬ 
ing,  fails  to  precipitate  all  the  magnesium  carbonate,  but  if  1000  c.c.  of 
water  are  evaporated  to  250  c.c.,  the  magnesium  carbonate  is  practically 
all  precipitated.  If  alkali  carbonates  [?  acid  carbonates]  are  present, 
the  precipitation  is  less  complete,  and  the  remaining  calcium  and 
magnesium,  after  titrating  with  A/10-sulphuric  acid,  must  be  estimated 
and  allowed  for ;  calcium,  however,  is  but  rarely  present.  L.  de  K. 
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Estimation  of  Zinc  in  Ferruginous  Minerals.  Edgar  Beyne 
(Bull.  Soc.  chi /n.  Bely.,  1912,  26,  355 — 362). — The  estimation  of  zinc 
in  ferruginous  minerals  according  to  Schaffner’s  method  generally 
yields  somewhat  low  results,  owing  to  adsorption  of  zinc  by  ferric 
hydroxide.  The  author  shows  that  this  adsorption  can  be  completely 
avoided  if  sufficient  ammonium  chloride  is  added  before  precipitating 
the  iron  with  ammonium  hydroxide.  H.  W. 

Estimation  of  Lead  in  Tinplate  as  Lead  Chloride.  E.  Crato 
( Chem .  Zentr,  1912,  i,  1927 — 1928;  from  Veroff.  Geb.  Milildrsani- 
tdtswesens,  1912,  72 — 78). — One  gram  or  more  of  the  material  is 
dissolved  in  20  c.c.  of  25%  hydrochloric  acid  and  a  little  nitric  acid, 
cooled,  diluted  with  60  c.c.  of  alcohol,  aud  cooled  with  ice.  If  in 
twenty-four  hours  no  lead  chloride,  or  only  a  few  isolated  needles  have 
separated,  the  material  contains  less  than  1%  of  lead.  If  more  is 
present,  the  mixture  is  allowed  to  remain  for  two  days  ;  the  crystals  are 
collected,  washed  with  alcohol,  dissolved  in  boiling  water,  filtered, 
evaporated,  dried  at  100°,  and  weighed.  The  precipitation  of  small 
quantities  of  lead  takes  place  much  more  favourably  when  an  excess  of 
tin  is  present.  C.  H.  D. 

Detection  and  Estimation  of  Small  Quantities  of  Copper  in 
Plants.  B.  Guerithault  (Chem.  Zentr .,  1912,  i,  1639  ;  from  Bull. 
Sci.  Pharm.,  1912,  18,  633 — 639). — The  ash,  obtained  by  incineration 
in  a  muffle,  is  repeatedly  extracted  with  hot  dilute  hydrochloric  acid, 
and  the  solution  is  concentrated,  partly  neutralised,  and  precipitated 
with  hydrogen  sulphide.  The  precipitate  is  collected  after  twenty-four 
hours,  washed,  ignited,  and  dissolved  in  nitric  acid.  The  copper  is 
then  estimated  electrolytically  or  colorimetrically.  The  copper  found 
in  a  large  number  of  different  plants  amounts  to  0’0171 — 0*0046%  of 
the  dried  substance.  C.  H.  D. 

The  Electrolytic  Estimation  of  Copper  in  Pyrites.  W.  D. 
Treadwell  (Chem.  Zeit .,  1912,  30,  961). — In  order  to  avoid  the 
tedious  removal  of  aqua  regia  by  evaporation,  ammonia  is  added  to 
the  solution  uutil  just  turbid,  and  8  to  12  grams  of  Rochelle  salt  are 
added  for  3  to  4  grams  of  pyrites,  followed  by  5  grams  of  ammonium 
sulphate  and  20  c.c.  of  concentrated  ammonia.  The  cold  solution 
is  then  electrolysed  with  a  rotating  gauze  cathode  and  a  cylindrical 
anode.  The  cathode  must  be  completely  covered,  as  air  causes  the 
copper  to  redissolve.  With  two  Edison  accumulators,  a  lesistance  is 
unnecessary  until  the  end  of  the  process  to  maintain  the  potential  at 
2  volts.  Deposition  is  complete  in  one  to  one  and  a-quarter  hours. 
For  rapid  estimations  the  iron  is  reduced  with  hydrazine  sulphate,  and 
the  solution  is  then  electrolysed  with  a  rotating  cathode  in  thirty 
minutes  with  1*8 — 2  volts.  In  this  case  the  deposit  always  contains  a 
little  iron.  It  is,  therefore,  redissolved  in  nitric  acid  and  again 
deposited.  Lead  is  also  removed  by  this  second  treatment.  A 
reducing  agent  must  not  be  used  if  arsenic  is  present.  C.  H.  D. 

Estimation  of  Total  Mercury  in  Officinal  Mercury 
Salicylate.  Erwin  Rupp  and  K.  Kkopat  ( Apoth .  Zeit.,  1912,  Reprint 
4  pp). — The  gravimetric  estimation  of  mercury  in  officinal  mercury 
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salicylate  is  tedious.  The  authors  therefore  recommend  the  following 
volumetric  method,  the  results  by  which  agree  well  with  those  obtained 
gravimetrically. 

The  preparation  is  dissolved  in  sodium  carbonate  solution  and 
treated  with  finely  ground  potassium  permanganate.  Concentrated 
sulphuric  acid  is  cautiously  added,  the  solution  diluted  with  water,  and 
treated  with  pure  3%  hydrogen  peroxide  until  all  manganese  dioxide 
is  dissolved.  Potassium  permanganate  is  now  cautiously  added  until  in 
slight  excess,  and  the  excess  removed  by  means  of  ferrous  sulphate. 
The  solution  is  then  titrated  with  thiocyanate  solution,  iron  alum 
being  used  as  indicator.  H.  W. 

Rare  Barth  Reactions  in  Non- Aqueous  Solvents.  0.  L. 
Baenebey  ( J .  Amer.  Chem.  Soc.,  1912,  34,  1174  — 1189). — A.  number  of 
the  reactions  of  the  common  acids  and  bases,  including  the  alkaloids, 
with  the  yttrium  group,  neodymium,  lanthanum,  and  cerium  have  been 
studied,  utilising  acetone  and  in  some  cases  alcohol  as  the  solvent.  The 
iodides  and  nitrates  of  the  earths,  and  to  a  limited  extent  the  bromides, 
were  found  to  be  appropriate  solutes.  The  reactions  are  of  the  same 
general  order  as  those  in  aqueous  solutions,  but  the  solubilities  vary  so 
much  that  the  results  are  vitally  different  in  many  cases.  The  earths 
form  more  compounds  insoluble  in  acetone  than  in  aqueous  solution, 
especially  in  the  case  of  the  compounds  with  acids  and  with  the 
alkaloids.  A  scheme  for  the  separation  of  the  rare  earths  based  on  the 
fractionation  of  the  basic  nitrates  by  acetone  was  found  to  work  well ; 
cerium  is  very  quickly  obtained  in  a  high  degree  of  purity  from  the 
first  fraction,  and  didymium  concentrates  in  the  last.  Another  scheme 
for  the  separation  of  the  yttrium  group,  depending  on  the  fractional 
precipitation  by  tartaric  acid  in  acetone  solutions,  was  also  found 
effective.  J.  C.  W. 

The  Quantitative  Separation  of  Lanthanum  from  Yttrium. 
Chakles  James  and  T.  0.  Smith  {Chem.  News,  1912,  106,  73 — 74  ; 
J.  Amer.  Chem.  Soc.,  1912,  34,  1171 — 1174). — The  separation  of 
yttrium  from  lanthanum  by  means  of  potassium  sulphate  is  incomplete, 
much  yttrium  potassium  sulphate  being  carried  down  with  the 
lanthanum  salt.  With  sodium  sulphate,  on  the  other  hand,  the 
lanthanum  is  not  precipitated  completely,  even  when  an  excess  of 
sodium  sulphate  is  used.  The  formates  may  be  separated  by  means  of 
95%  alcohol,  but  some  lanthanum  accompanies  the  soluble  yttrium  salt. 
The  cacodylates  are  unsatisfactory,  owing  to  the  formation  of  colloidal 
solutions.  The  best  results  are  obtained  by  Urbain’s  method,  mixing 
the  nitrates  with  bismuth  magnesium  nitrate  in  large  excess,  together 
with  magnesium  nitrate  and  nitric  acid.  The  lanthanum  is  found  in 
the  insoluble  portion,  together  with  a  very  small  quantity  of  yttrium. 

C.  H.  D. 

Estimation  of  Manganese  in  Steel.  James  J.  Boyle  ( J .  Ind. 
Eng.  Chem.,  1912,  4,  202). — A  discussion  of  different  methods 
employed  in  the  estimation  of  manganese  in  steel ;  the  following 
modification  of  the  ammonium  persulphate-sodium  arsenite  titration  is 
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considered  satisfactory,  and  to  give  results  closely  approaching  the 
bismuthate  method  in  accuracy.  One  gram  of  steel  is  dissolved  in 
100  c.c.  of  nitric  acid  (D  1‘20),  cooled,  and  diluted  to  500  c.c.  with 
water;  100  c.c.  of  the  solution  are  removed,  warmed,  treated  with 
15  c.c.  of  silver  nitrate  solution  (0T33%  solution),  and  about  15  grams 
of  ammonium  persulphate,  followed  after  some  minutes’  warming  by 
6  c.c.  of  a  014%  solution  of  sodium  chloride,  which  precipitates  all  the 
silver;  the  solution  is  then  cooled,  and  titrated  with  standard  sodium 
arsenite  until  the  pink  colour  disappears;  the  end-point  is  very  sharp, 
and  re-oxidation  of  the  reduced  permanganic  acid  cannot  occur  if  the 
titration  is  carried  out  at  0°.  F.  M.  G.  M. 

A  New  Spectrophotometer  and  its  Application  in 
Analytical  Chemistry.  Ch.  F^ry  and  Eugene  Tassilly  ( Chern .  Zentr., 
1912,  ii,  173—174;  from  Bull.  Sci.  Pharm.,  1912,  19,  11 — 27). — 
The  Fery  spectrophotometer  has  a  scale  proportional  to  the  con¬ 
centration  of  an  absorbing  layer  of  constant  thickness,  the  measure¬ 
ments  being  made  by  means  of  thin  wedges  of  smoked  glass  moving 
across  the  two  halves  of  the  slit  until  the  intensities  are  equal. 

In  the  estimation  of  iron  as  thiocyanate  in  potable  water  by  means 
of  the  spectrophotometer,  a  curve  showing  the  absorption  as  a  function 
of  the  quantity  of  thiocyanate  per  gram-atom  of  iron  has  three  breaks, 
corresponding  with  the  proportions  FeCl3,3KCNS ;  FeCl3,2KCNS, 
and  FeClg.llKCNS.  The  maximum  of  absorption  lies  in  the  bluish- 
violet,  that  of  sensitiveness  in  the  green.  If  the  thiocyanate  is  in 
large  excess,  the  readings  are  proportional  to  the  iron  present.  Acids 
are  without  influence  on  the  result ;  sulphates  exert  an  influence, 
which  is,  however,  prevented  by  the  presence  of  hydrochloric  acid. 

A  250  c.c.  flask  is  used,  and  100  c.c.  of  the  water  are  heated  to 
boiling  with  20  c.c.  of  hydrochloric  acid.  After  the  addition  of 
05 — 1  gram  of  potassium  chlorate,  heating  is  continued  until  chlorine 
is  no  longer  evolved.  After  cooling,  20  c.c.  of  a  1*7%  solution  of 
potassium  thiocyanate  are  added,  and  the  absorption  is  determined. 
The  method  may  also  be  used  for  the  spectrophotometric  estimation 
of  copper  in  foods  as  ferrocyanide  in  sulphuric  acid  solution.  The 
maximum  sensitiveness  lies  in  the  green.  C.  H.  D. 

Estimation  of  Titanium  in  the  Presence  of  Iron.  William 
M.  Thornton,  jun.  ( Airier .  J.  Sci.,  1912,  [iv],  34,  214 — 217). — The  iron 
in  the  solution  is  separated  as  follows :  tartaric  acid,  in  quantity  equal 
to  three  times  the  aggregate  weight  of  the  oxides  to  be  held  by  it  in 
solution,  is  added ;  the  iron  is  then  reduced  to  the  ferrous  condition 
by  hydrogen  sulphide,  ammonium  hydroxide  added  to  slight 
alkalinity,  and  hydrogen  sulphide  again  passed  in  until  the  iron  has 
been  completely  precipitated  and  the  solution  left  faintly  alkaline. 
The  ferrous  sulphide  is  collected  and  washed  with  very  dilute  colour¬ 
less  ammonium  sulphide,  when  all  the  titanium  will  be  in  the  filtrate. 
The  tartaric  acid  in  the  filtrate  is  then  destroyed  by  oxidation  with 
potassium  permanganate,  the  solution  being  first  boiled  with  sulphuric 
acid  in  order  to  expel  the  hydrogen  sulphide.  The  titanium  is  then 
precipitated  by  the  basic  acetate  process.  Owing  to  the  amount  of 
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manganese  present  in  the  solution,  it  is  necessary  to  precipitate  the 
titanium  twice,  since  some  manganese  is  carried  down  in  the  first 
precipitation. 

A  better  method  of  procedure  is  the  following  :  the  filtrate  is 
evaporated  down  to  incipient  charring  of  the  tartaric  acid.  The  basin 
containing  it  is  then  covered  with  a  clock  glass,  and  the  heating 
continued  as  long  as  charring  and  frothing  can  take  place  without  any 
loss.  After  cooling  somewhat,  5  c.c.  of  fuming  nitric  acid  are  added, 
and  the  heating  continued  until  all  the  organic  matter  is  destroyed 
and  a  pale  syrupy  liquid  is  left.  This  is  poured  into  cold  water, 
filtered,  and  the  titanium  estimated  by  the  basic  acetate  method,  only 
one  precipitation  being  necessary.  T.  S.  P. 

Analysis  of  Ferrozirconium.  S.  Pina  de  Rubies  {Anal.  Fis. 
Quim.,  1912,  10,  267 — 271). — The  method  of  Wunder  and  Jeanneret 
(this  vol.,  ii,  96)  for  the  analysis  of  ferrozirconium  based  on  the 
insolubility  of  zirconia  in  fused  sodium  carbonate  is  shown  to  yield 
good  results  by  filtering  the  zirconia  through  hardened  filter-papers 
and  washing  with  boiling  water  containing  ammonium  nitrate. 
During  the  fusion  the  crucible  should  be  left  open  in  order  to 
facilitate  the  oxidation  of  the  zirconium.  G.  D.  L. 

Reactions  of  Gold  Salts  with  m-Phenylenediamine.  J.  A. 
Siemssen  {Chem.  Zeit.,  1912,  36,  934). — Very  dilute  solutions  of  gold 
chloride,  down  to  0'005%,  give  a  yellow  or  brown  coloration  with  a  05% 
solution  of  ?n-phenylenediamine  sulphate.  Should  the  latter  have 
become  coloured,  it  is  first  decolorised  by  means  of  charcoal. 

C.  H.  D. 

Elementary  Analysis.  Albin  Kurtenacker  {Zeitsch.  anal. 
Chem.,  1912,  51,  639 — 640). — A  reply  to  Doht  (this  vol.,  ii,  92),  who, 
contrary  to  the  experience  of  the  author  and  of  other  investigators, 
holds  that  metallic  silver  is  fit  to  replace  the  metallic  copper  in  organic 
combustions. 

Two  nitrogenous  substances,  ju-nitroaniline  and  ?n-dinitrobenzene, 
analysed  by  Epstein  and  Doht  (Abstr.,  1908,  ii,  132)  in  order 
to  prove  the  efficacy  of  metallic  silver,  were  found  by  the  author 
to  yield  accurate  carbon  and  hydrogen  results  without  using  any 
reducing  agent  whatever.  On  the  other  hand,  carbamide  nitrate  gave 
copious  fumes  of  nitric  peroxide,  which  were  not  acted  on  by  red-hot 
silver  spirals  and  so  vitiated  the  results.  G.  de  K. 

The  Estimation  of  Carbon  in  the  Wet  Way.  Hugo  Simonis  and 
F.  H.  Thies  {Chem.  Zeit.,  1912,  36,  917 — 918). — Phenylacetaldehyde 
always  gives  about  4%  too  low  carbon  on  combustion  with  copper 
oxide.  The  method  of  wet  combustion  gives  good  results.  It  is  best 
to  heat  the  substance  in  a  200  c.c.  flask  with  potassium  dichromate 
and  sulphuric  acid,  the  vapours  passing  first  through  a  vertical 
cylinder  packed  with  glass  wool  and  then  through  a  heated  tube 
packed  tightly  with  copper  oxide.  A  current  of  oxygen  is  passed 
through  the  apparatus.  The  substance  (0’2  gram)  is  weighed  in  a 
vol.  cii.  ii.  66 
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6mall  platinum  boat,  covered  with  potassium  dichromate,  and  allowed 
to  slide  into  the  flask,  followed  by  15 — 20  grams  of  potassium 
dichromate.  The  copper  oxide  tube  is  heated,  and  oxygen  is  passed 
until  all  air  is  expelled,  when  60  c.c.  of  pure  sulphuric  acid  are 
allowed  to  flow  into  the  flask,  the  flow  being  regulated  by  the  passage 
of  gas  bubbles  through  the  absorbing  apparatus.  The  combustion 
occupies  thirty  to  forty  minutes.  C.  II.  D. 

The  Detection  of  Hydrocarbons  in  Turpentine.  K.  Utz 
(Chem.  Zentr.,  1912,  i,  1641  ;  from  Farbenzeit.,  1912,  17,  1208 — 1209). 
— A  method  proposed  by  Mennecbet  consists  in  shaking  the  turpentine 
with  magenta  and  a  little  nitric  acid,  which  gives  a  red  colour  with 
pure  turpentine,  but  more  or  less  brown  in  the  presence  of  hydro¬ 
carbons.  The  colorations  with  pure  hydrocarbons  are  now  found  to  be 
quite  characteristic,  but  the  test  fails  when  the  liquids  are  mixed, 
unless  the  adulterant  amounts  to  at  least  30%.  C.  H.  D. 

Estimation  of  Caoutchouc  as  Tetrabromide.  K.  Utz 
( Gummi  Zeit.,  1912,  26,  968 — 970.  Compare  Abstr.,  1911,  ii,  545). — 
The  author  discusses  the  methods  employed  by  Hiibener,  Budde, 
Spence,  Galletly,  and  Scott  for  this  estimation,  and  advocates  one  based 
on  that  of  Baubigny  and  Chavanne  (Abstr.,  1903,  ii,  510;  1904, 
ii,  203).  F.  M  G.  M. 

Direct  Estimation  of  Nitrogenous  By-products  and  Im¬ 
purities  in  Raw  Caoutchouc.  Fritz  Frank  and  Eduard 
Marckwald  ( Gummi  Zeit.,  1912,  26,  936 — 937). —  In  consequence  of 
the  publication  of  experiments  by  Beadle  and  Stevens  ( Analyst , 
1911,  37,  13 — 16)  on  this  subject,  the  authors  draw  attention  to  their 
communication  (Gummi  Zeit.,  1908,  22,  1344)  in  which  they  describe 
the  estimation  of  mineral  and  other  impurities  in  caoutchouc. 

F.  M.  G.  M. 

Detection  and  Estimation  of  Methyl  Alcohol.  Ferdinand 
'Wirthle  ( Zeitsch .  Nahr.  Genussm.,  1912,  24,  14 — 26). — The  presence  of 
methyl  alcohol  in  spirits  is  detected  by  collecting  50  c.c.  of  distillate 
from  100  c.c.  of  the  spirit,  twice  fractionally  distillirg  this  distillate, 
and  oxidising  the  final  distillate  obtained  (which  should  measure  about 
3  c.c.)  with  potassium  permanganate  in  the  presence  of  dilute 
sulphuric  acid.  The  mixture  is  then  filtered,  1  c.c.  of  the  filtrate  is 
mixed  with  5  c.c.  of  sulphuric  acid,  and  5  mg.  of  morphine  hydro¬ 
chloride  are  added.  A  violet  coloration  develops  if  methyl  alcohol 
was  present  in  the  spirit  examined.  The  temperature  at  which  the 
alcoholic  solutions  commence  to  distil  is  an  indication  of  the  presence, 
or  absence,  of  methyl  alcohol.  For  instance,  a  mixture  containing 
10%  of  methyl  alcohol  begins  to  distil  at  75°.  For  the  estimation  of 
methyl  alcohol,  100  c.c.  of  the  spirit  (containing,  say,  40%  of  alcohol) 
are  distilled,  and  the  residual  solution  in  the  distillation  flask  is  twice 
treated  with  quantities  of  ethyl  alcohol  and  distilled.  A  quantity  of 
the  mixed  distillates,  corresponding  with  10  c.c.  of  alcohol  (as 
ascertained  from  the  sp.  gr.),  is  then  boiled  in  a  reflux  apparatus  with 
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iodine  and  amorphous  phosphorus  in  order  to  convert  the  alcohols  into 
their  iodides,  the  latter  are  separated  by  distillation,  washed  with 
10%  potassium  hydroxide  solution,  and  weighed.  Ten  c.c.  of  methyl 
alcohol  yield  3 1  *35  grams  of  methyl  iodide,  whilst  10  c.c.  of  ethyl 
alcohol  yield  23‘72  grams  of  ethyl  iodide.  The  methyl  iodide  may 
also  be  identified  by  its  saponification  value,  394’3,  that  of  ethyl 
iodide  being  358‘9  (compare  this  vol.,  ii,  607).  VV.  P.  S. 

The  Estimation  of  Methyl  Alcohol  in  Mixtures  with  Ethyl 
Alcohol,  Especially  in  Brandy.  VV.  Koenig  ( Chem .  Zeit.,  1912, 
36,  1025 — 1027). — The  dichromate  method  has  been  modified  as 
follows :  A  litre  flask  is  fitted  with  a  double-bored  rubber  cork, 
through  which  pass  a  tap-funnel  closed  by  a  soda-lime  tube,  and  a 
reflux  condenser.  The  flask  contains  some  pumice  which  has  been 
boiled  with  potassium  permanganate  and  sulphuric  acid  and  then 
ignited.  The  absorption  apparatus,  connected  to  the  condenser, 
consists  of  U-tubes  containing  sulphuric  acid,  calcium  chloride,  and 
soda  lime.  After  removing  carbon  dioxide  from  the  apparatus  by 
means  of  air,  the  soda-lime  tubes  are  attached,  and  the  alcohol 
(1  —  3  grams)  to  be  tested  is  introduced,  followed  by  a  mixture  of 
30  grams  of  potassium  dichromate,  500  c.c.  of  water,  and  50  c.c.  of 
concentrated  sulphuric  acid,  which  has  been  boiled  and  cooled  to  5°. 
After  at  least  four  hours  at  the  ordinary  temperature,  the  flask  is  gently 
heated,  so  that  the  gas  bubbles  slowly  through  the  absorption 
apparatus.  Air  is  then  passed  through  i  he  apparatus.  Satisfactory 
results  are  obtained  with  artificial  mixtures  of  methyl  and  ethyl 
alcohols,  and  with  brandy.  C.  H.  D. 

A  Gas -volumetric  Method  for  Estimation  of  Ether  and 
Chloroform  Vapour  in  Atmospheric  Air.  Martin  Kochmann 
and  Wilhelm  Strecker  ( Biochem .  Zeitsch.,  1912,43,410 — 417). — The 
analysis  is  carried  out  in  a  Bunte  burette.  The  organic  substances 
are  absorbed  by  alcohol,  and  the  alcohol  vapours  by  water.  By 
measuring  the  diminution  of  volume,  the  amouut  of  alcohol  or  chloro¬ 
form  iu  the  air  is  ascertained.  S.  B.  S. 

Estimation  of  Dextrose  in  the  Presence  of  Other  Substances 
by  Bertrand’s  Method.  M.  Bosenblatt  {Biochem.  Zeitsch.,  1912, 
43,  478 — 480). —  In  view  of  the  fact  that  a  large  number  of  methods 
have  been  recently  suggested  for  removing  amino-acids,  peptones,  and 
other  substances  which  interfere  with  the  estimation  of  sugars  by 
Fehling’s  solution,  the  author  shows,  by  many  examples,  that  this 
removal  is  unnecessary  when  Bertrand’s  method  is  employed. 

S.  B.  S] 

Detection  of  Sucrose  in  the  Presence  of  Other  Sugars, 
Especially  its  Detection  in  MuBts  and  Wines.  S.  Bothenfusser 
{Zeitsch.  Nahr.  Genussm.,  1912,  24,  93 — 104). — For  the  removal  of 
other  sugars  and  substances  which  interfere  with  the  detection  of 
sucrose  by  the  test  described  previously  by  the  author  (compare  Abstr. 
1910,  ii,  463  ;  1911,  ii,  665),  it  is  recommended  that  hydrogen  peroxide 
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in  alkaline  solution  (preferably  barium  hydroxide)  be  used.  In  the 
case  of  musts,  5  c.c.  of  the  sample  are  added  to  a  mixture  consisting  of 
6  grains  of  barium  hydroxide,  25  c.c.  of  hot  water,  and  25  c.c.  of  3% 
hydrogen  peroxide  solution  ;  the  whole  is  heated  on  a  water- bath  for 
twenty  minutes  (more  hydrogen  peroxide  is  added  if  a  yellow  coloration 
develops),  then  filtered,  and  5  c.c.  of  the  filtrate  are  tested  with  the 
diphenylamine  reagent  as  described  ( loc .  cit.).  When  testing  dry  wines, 
10  c.c.  of  the  latter  are  heated  with  50  c.c,  of  a  5%  barium  hydroxide 
solution  and  10  c.c.  of  3%  hydrogen  peroxide.  Sweet  wines  require  a 
somewhat  different  treatment ;  10  c.c.  of  the  wine  are  shaken  with 
50  c.c.  of  acetone  for  about  thirty  seconds,  and  again  after  the  addition 
of  a  small  quantity  of  kieselguhr.  The  mixture  is  now  filtered,  30  c.c. 
of  the  filtrate  are  diluted  with  water,  heated  on  a  water-bath  until  the 
acetone  has  been  removed,  and  the  residual  solution  treated  with  6 
grams  of  barium  hydroxide  and  25  c.c.  of  3%  hydrogen  peroxide. 

W.  P.  S. 

The  Influence  of  Fish  Gelatin  on  Sugar  Estimations  by 
Fehling’s  Solution.  Alessandro  Bernadi  ( Biochem .  Zeitsch .,  1912, 
43,  275 — 279). — In  continuation  of  his  other  investigations  on  the 
influence  of  colloids  on  the  amount  of  cuprous  oxide  precipitated  from 
Fehling’s  solution  by  dextrose,  the  author  now  finds  that  in  the 
presence  of  fish  gelatin,  the  amount  is  too  large,  but  that  the  corrected 
amount  can  be  found  if  the  oxide  is  converted  into  thiocyanate. 
Furthermore,  the  gelatin  can  be  removed  satisfactorily  from  solution 
by  precipitation  with  mercuric  chloride  or  ammonium  molybdate. 
This  last-named  reagent  can  also  be  used  for  precipitation  of  peptones. 

S.  B.  S. 

Estimation  of  Sucrose  in  Condensed  Milk.  H.  Nowak 
( Zeitsch .  anal.  Chern .,  1912,  51,  610 — 614). — An  application  of  Jolles’s 
method  (Abstr.,  1911,  ii,  74)  to  the  analysis  of  condensed  milks,  etc. 
Twenty-five  grams  of  milk  (or  5  grams  of  condensed  milk)  are  diluted  in 
a  250  c.c.  flask  with  200  c.c.  of  water,  and  10  c.c.  of  copper  sulphate  solu¬ 
tion  (34’639  grams  per  litre)  are  added.  The  liquid  is  then  rendered 
neutral  with  sodium  hydroxide  and  diluted  to  the  mark.  From  the 
filtrate,  50  c.c.  are  taken  for  the  gravimetric  estimation  of  the  lactose 
(by  means  of  alkaline  copper  solution),  and  another  portion  is  then 
examined  for  sucrose  after  first  removing  the  excess  of  copper  by 
cautious  addition  of  powdered  potassium  ferrocyanide  (about  0'5 
gram). 

After  destroying  the  rotatory  power  of  the  lactose  by  heating  50  c.c. 
of  the  filtrate  with  1’3  c.c.  of  sodium  hydroxide  (so  as  to  obtain  a  Nj  10- 
alkaline  solution)  for  forty-five  minutes  in  a  pressure  flask  placed  in  a 
boiling-water  bath,  the  liquid,  when  cold,  is  clarified  by  addition  of 
3 ’7  c.c.  of  basic  lead  acetate  arid  then  examined  polarimetrically  in  a 
22  cm.  tube.  L.  de  K. 

Estimation  of  Sucrose  in  Urine  in  the  Presence  of  Other 
Sugars.  Adolf  Jolles  ( Biochem .  Zeitsch.,  1912,  43,  56 — 64). — The 
author  has  already  shown  that  dextrose,  lsevulose,  etc.,  on  treatment 
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with  JV/lO-sodium  hydroxide  rapidly  lose  their  optical  activity,  whereas 
sucrose  under  these  conditions  remains  unchanged  (Abstr.,  1911,  ii, 
74).  He  now  shows  that  advantage  can  be  taken  of  this  fact  for 
estimating  sucrose  in  urine.  One  hundred  c.c.  of  urine  are  treated 
with  25  c.c.  of  4A-sodium  hydroxide  solution  for  twenty-four  hours  at 
37°.  In  the  presence  ol  dextrose  alone,  the  rotation  sinks  to  an 
average  value  of  about  -0-3°  V,  whatever  the  initial  value.  There 
is  a  possible  source  of  error  in  certain  urines  which  contain  a  large 
amount  of  ammonium  salts,  in  that  the  addition  of  alkali  hydroxide  sets 
free  ammonia,  which  acts  only  very  weakly  on  the  sugars.  This  error 
may  be  obviated  by  diluting  the  urines  before  addition  of  the  sodium 
hydroxide,  so  that  the  latter  is  always  in  excess.  S.  B.  S. 

Estimation  of  Cellulose  in  Woods  and  Textile  Fibres.  Josef 
Konig  and  Fr  Huhn  ( Zeitsch .  Farb.-Ind.,  1911,  10,  297 — 300, 
326—330,  344—348,  366—370;  1912,  11,  4—9,  17—29,  37—46, 
57 — 64,  77 — 81,  102 — 109). — A  comprehensive  study  of  various 
cellulose-containing  materials,  with  a  bibliography  of,  and  discussion 
on,  the  work  of  others.  The  different  materials  examined  included  the 
bark  and  wood  of  beech,  oak,  and  fir  trees,  together  with  cotton,  flax, 
hemp,  and  jute  fibres,  and  the  results  of  drying  these  under  different 
conditions  before  examination  are  described. 

The  occurrence,  distribution,  or  preparation  of  cellulose,  ligno- 
cellulose,  pectocellulose.  mucocellulose,  adipocellulose,  cutocellulo^e, 
hemicellulose,  pectin,  hemilignin,  cutin,  hydrocellulose,  oxycellulose, 
hexosaues,  and  pentosanes  are  discussed  with  methods  of  identification 
or  estimation. 

The  results  obtained  are  compared  with  those  of  other  workers  and 
demonstrated  in  curves  and  tabular  form.  F.  M.  G.  M. 

Estimation  of  Lactic  Acid  in  Wine  by  the  Methods  of 
Moslinger  and  Kunz.  Theodor  Roettgen  (Zeitsch.  Nahr.  Genussm., 
1912,  24,  113 — 124.  Compare  Abstr.,  1901,  ii,  700;  1902,  ii,  180). — 
A  critical  examination  of  these  two  methods  yielded  results  which 
show  that  both  processes  are  trustworthy.  Moslinger’s  method  may 
be  slightly  improved  by  taking  care  that  the  volatile  acids  are 
removed  completely  from  the  wine,  and  it  is  recommended  that  5  c.c. 
of  10%  barium  chloride  solution  be  added  to  the  distillation  residue. 
In  the  case  of  Kunz’s  method,  barium  hydroxide  solution  should  be 
used  in  place  of  solid  barium  hydroxide  for  neutralising  the  wine 
previous  to  the  evaporation,  and  the  extraction  with  ether  should  be 
carried  out  in  a  Parthiel’s  apparatus  for  twenty-four  hours.  This 
method  is  more  tedious  than  that  described  by  Moslinger.  W.  P.  S. 

Modification  of  the  Processes  for  the  Estimation  of  Succinic 
and  Malic  Acids  in  Wines.  Karl  von  der  Heide  and  Erw. 
Schwenk  ( Zeitsch .  anal.  Chem.,  1912,  51,  628 — 638). — The  original 
process  (Abstr.,  1909,  ii,  444 — 445)  has  been  much  improved.  Instead 
of  neutralising  the  crude  succinic  acid  with  alkali  before  resorting  to 
the  silver  titration,  it  is  rendered  alkaline  with  barium  hydroxide, 
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the  excess  of  which  is  then  removed  by  a  current  of  carbon  dioxide 
and  subsequent  warming. 

Malic  and  succinic  acid  may  be  estimated  jointly  by  first  removing 
the  tartaric  acid,  and  then  treating  the  filtrate  as  follows :  after 
diluting  to  100  c.c.,  50  c.c.  are  evaporated  almost  to  dryness  after 
adding  5  c.c.  of  10%  barium  chloride.  After  neutralising  the  residue 
with  barium  hydroxide  and  removing  the  excess  by  carbon 
dioxide,  the  whole  is  evaporated  to  dryness  and  then  dissolved  in 
15  c.c.  of  water,  when  85  c.c.  of  96  vol.  %  alcohol  are  added.  The 
precipitate  is  collected  and  washed  with  about  100  c.c.  of  80  vol.  % 
alcohol ;  it  is  then  returned  to  the  basin  by  a  jet  of  hot  water,  and 
the  whole  is  again  evaporated  to  dryness.  Tiie  residue  is  then 
moistened  with  a  few  c.c.  of  40%  sulphuric  acid,  and,  after  trituration, 
1  or  T5  c.c.  of  sulphuric  acid  is  added  drop  by  drop  while  continuing 
using  the  pestle.  In  order  to  obtain  a  dry  mass,  20 — 30  grams  of 
anhydrous  sodium  sulphate  are  added  in  small  portions,  and,  after 
remaining  in  a  desiccator  overnight,  the  ma^s  is  powdered  and 
extracted  with  ether  in  a  Soxhlet  tube.  The  malic  and  succinic  acids 
are  recovered  from  the  ethereal  solution  by  distillation,  and  then 
converted  into  neutral  barium  salts  in  the  manner  described.  The 
barium  salts  are  converted  by  ignition  into  carbonate,  which  is  titrated 
in  the  usual  manner  with  standard  acid  and  alkali. 

The  tartaric  acid  is  removed  (and  estimated)  as  follows  :  100 

c.c.  of  the  wine  are  evaporated  to  20  c.c.,  3  grams  of  potassium 
chloride  are  added,  also  0'5  c.c.  of  glacial  acetic  acid,  0'5  c.c.  of  20% 
potassium  acetate,  and  6  c.c.  of  96  vol.  %  alcohol.  The  potassium 
hydrogen  tartrate  is  collected  on  a  Gooch  crucible  containing  filter- 
pappr  fibre,  and  washed  with  20  c.c.  of  a  mixture  composed  of 
15  grams  of  potassium  chloride,  20  c.c.  of  alcohol  and  100  c.c.  of  water, 
and  may  then  be  titrated  as  usual  with  standard  alkali.  L.  de  K. 

General  Method  for  the  Estimation  of  Tartaric  Acid. 
Andri£  Kling  and  D.  Florentin  (Bull.  Soc.  chim.,  1912,  [iv],  11, 
886 — 895). — The  process  is  a  generalised  form  of  that  already 
described  (Abstr.,  1911,  ii,  666).  It  has  been  found  that  the  pre¬ 
cipitation  of  calcium  racemate  may  be  made  complete,  even  in 
presence  of  considerable  amounts  of  iron,  aluminium,  antimony  or 
copper,  by  effecting  it  in  presence  of  ammonium  citrate.  Wher  e  large 
quantities  of  the  interfering  elements  are  present,  they  must  be 
eliminated  first,  the  aluminium  as  ammonia  alum,  and  the  other 
metals  as  sulphides.  A  detailed  description  of  the  method  of 
carrying  out  the  estimation  in  its  new  form  is  given.  T.  A.  H. 

The  Detection  of  Benzoic  Acid  in  Poods.  0  Biernath 
( Chern .  Zentr.,  1912,  i,  1928 — 1929  ;  from  Veroff,  Geb.  Militarsanitats- 
wesens,  1912,  59 — 71). — The  ferric  chloride  and  hydrogen  peroxide 
test  proposed  by  Jonescu  (Abstr.,  1909,  ii,  627)  is  very  delicate  and 
convenient.  Mineral  and  volatile  organic  acids  and  alcohol  hinder 
the  reaction.  If  salicylic  acid  is  also  present,  it  may  be  destroyed  in 
the  distillate  from  the  acidified  material  by  means  of  alkaline 
potassium  permanganate.  C.  H.  D. 
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Detection  of  Benzoic  Acid  in  Milk.  Cecil  Revis  ( Analyst , 
1912,  37,  346)  — Not  Jess  than  100  e.c.  of  milk  are  diluted  with  an 
equal  volume  of  water,  and,  after  adding  5  e.c.  of  10%  sodium 
carbonate  solution,  heated  in  boiling  water  for  two  or  three  minutes  • 
10  c.c  of  20%  calcium  chloride  are  added,  and  the  heating  continued 
until  complete  coagulation  hg,s  taken  place.  When  cold  the  liquid  is 
filtered  and  the  filtrate  neutralised  with  hydrochloric  acid,  10  c.c.  of 
copper  sulphate  solution  (34*6  grams  per  half-litre)  are  added, 
followed  by  10  c.c.  of  potassium  hydroxide  (31*18  grams  per  litre), 
and  the  liquid  is  again  filtered.  The  filtrate  is  poured  into  a 
separating  funnel,  acidified  with  hydrochloric  acid,  and  extracted  with 
50  c.c.  of  ether.  After  washing  the  ether  three  times  with  a  little 
water,  10  c.c.  of  water  are  added,  also  a  drop  of  phenolphthalein 
solution,  and  then  barium  hydroxide  solution  until,  after  shaking,  the 
watery  layer  remains  pink.  After  evaporating  this  to  about  5  c.c., 
the  liquid  is  filtered  into  a  te>t-tube  and  dilute  acetic  acid  is  dropped  in 
until  the  pink  colour  is  discharged,  when  another  two  drops  are  added. 
The  solution  is  then  tested  for  benzoic  acid  with  a  drop  of  a  10% 
neutral  ferric  chloride  solution. 

When  testing  cream,  50  c  c.  are  diluted  to  200  c.c.  and  treated 
as  just  directed.  L.  DE  K. 

Volumetric  Estimation  of  Phenol-/>sulphonic  Acid.  Carl  E. 
Smith  and  Henry  C.  Frey  (J.  Arner.  Chem.  Soc.,  1912,  34,  1040). — 
A  quantity  of  the  sample  corresponding  with  0*18— 0*2  gram  of 
phenol-p-sulphonic  acid  is  dissolved  in  50  c.c.  of  water  in  a  stoppered, 
long-necked,  250  c.c.  flask.  To  this  are  added  50  c.c.  of  an  aqueous 
solution  containing  2*7833  grams  of  potassium  bromate  and  about 
40  grams  of  potassium  bromide  per  litre.  Five  c.c.  of  hydrochloric 
acid  (D  T18)  are  then  added,  the  flask  stoppered  to  prevent  loss  of 
bromine,  and  the  mixture  allowed  to  remain  at  20 — 25°  for  not  less 
than  ten  and  not  more  than  fifteen  minutes,  during  which  time  a 
turbidity  should  not  be  produced.  Dibromophenolsulphonic  acid  is 
formed  by  the  action  of  the  free  bromine,  the  excess  of  which  is 
determined  by  titration  with  standard  thiosulphate  after  the  addition 
of  potassium  iodide.  The  method  is  accurate  to  ±0*5%.  T.  S.  P. 

Estimation  of  Hippuric  Acid  in  Urine.  Theodor  Hryntschak 
( Bioc/tem .  Zeitsch.,  1912,  43,  315 — 322). — The  urine  is  heated  with 
sodium  hydroxide  to  hydrolyse  the  hippuric  acid.  It  is  then  oxidised 
with  excess  of  permanganate,  the  excess  is  removed  by  sodium 
hydrogen  sulphite,  and  sulphuric  acid  in  excess  is  added,  care 
being  taken  to  prevent  superheating  during  neutralisation.  The 
liquid  is  then  extracted  several  times  with  ether,  the  ethereal 
extract  is  dissolved  in  dry  chloroform,  and  the  chloroform  is  then 
evaporated  off.  From  the  weight  of  practically  pure  benzoic  acid 
thus  obtained,  the  amount  of  hippuric  acid  can  be  calculated. 

S.  B.  S. 

The  Naphthenic  Acids  and  their  Reaction  with  Ferrous 
Salts.  E,  Pyhala  {Chem.  Zeit.,  1912,  30,  869 — 870). — Salts  of 
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naphthenic  acids  yield  dark  brown  colorations  with  ferrous  salts.  It 
is  shown  that  this  reaction  is  due  to  the  formation  of  ferric  salts  by 
oxidation,  and  that  it  is  only  given  when  sodium  naphthenate  is 
present,  the  free  acids  not  giving  a  coloration.  The  sodium  salt  is 
commonly  present  in  a  colloidal  form  in  the  technical  naphthenic 
acids.  C.  H.  D. 

Estimation  of  tbe  Fat  Content  of  Milk  by  the  Aid  of 
Trichloroethylene.  D.  P.  Ross  van  Lennep  and  J.  D.  Ruys 
( Chem .  Weekblad,  1912,  9,  654 — 657). — The  authors  give  a  number  of 
results  of  extractions  of  milk  fat  with  trichloroethylene.  They 
recommend  it  as  a  fat  solvent  on  account  of  its  non-inflammability 
and  lack  of  explosive  tendency.  A.  J.  W. 

Quantitative  Estimation  of  Aliphatic  Amino-groups. 
Donald  D.  van  Slyke  (J.  Biol.  Chem.,  1912,  12,  275 — 284.  Com¬ 
pare  Abstr.,  1910,  ii,  751  ;  1911,  ii,  779 — 780). — The  author  describes 
various  improvements  which  have  been  effected  in  the  apparatus 
devised  by  him  for  the  determination  of  aliphatic  amino-groups. 
The  chief  of  these  is  a  device  by  which  the  “  deaminising  ”  bulb  and 
the  Hempel  pipette  can  be  shaken  mechanically,  which  greatly  in¬ 
creases  the  rapidity  and  trustworthiness  of  the  determinations,  whilst 
another  advantage  of  the  newer  apparatus  is  that  the  necessity  of 
disconnecting  the  “  deaminising  ”  vessel  from  the  gas  burette  between 
analyses  has  been  abolished.  He  further  recommends  the  replacement 
of  amyl  alcohol,  recommended  in  the  original  description  to  prevent 
the  foaming  of  viscous  solutions,  by  octyl  alcohol.  H.  W. 

Gaaometric  Estimation  of  Free  and  Conjugated  Amino-acids 
in  the  Urine.  Phoebus  A.  Levene  and  Donald  D.  van  Slyke 
(J.  Biol.  Chem.,  1912,  12,  301 — 312.  Compare  Abstr.,  1911,  ii,  944). 
— For  the  determination  of  total  (free  and  conjugated)  amino-acid 
nitrogen  in  the  urine,  the  author  heats  the  specimen  with  sulphuric 
acid  during  one  and  a- half  hours  at  175°,  drives  off  free  ammonia  by 
boiling  the  solution  with  lime,  and  determines  the  total  amino-nitrogen 
gasometrically  (see  previous  abstract).  He  finds  the  total  amino- 
nitrogen  in  normal  urines  to  be  between  l’5%and  2'5%  of  the  total 
nitrogen,  and  considers  this  method  of  estimation  to  be  more  accurate 
than  the  Sorensen  formol  titration. 

The  determination  of  free  amino-acid  nitrogen  by  this  method  is 
complicated  by  the  fact  that  carbamide  slowly  evolves  nitrogen  when 
heated  with  nitrous  acid.  Under  the  conditions  of  experiment,  how¬ 
ever,  this  nitrogen  is  found  to  be  fairly  regularly  evolved,  and  a 
correction  can  be  applied.  Free  ammonia  must  first  be  removed. 
This  can  be  conveniently  accomplished,  with  simultaneous  estimation 
of  the  ammonia,  by  mixing  the  urine  with  alcohol  and  milk  of  lime, 
and  distilling  under  diminished  pressure.  After  distillation,  excess 
of  lime  and  calcium  salts  are  dissolved  by  glacial  acetic  acid.  In  one 
portion  of  the  solution,  the  amino-acid  nitrogen  is  determined,  tbe 
duration  of  the  reaction  being  the  shortest  time  in  which,  at  the 
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prevalent  temperature,  amino-acids  will  completely  react.  Im¬ 
mediately  thereafter  the  determination  is  repeated  under  precisely 
the  same  conditions,  except  that  the  reaction  is  continued  for  exactly 
twice  as  long.  The  increase  in  volume  obtained  by  doubling  the 
reaction  time  represents  the  amount  of  nitrogen  evolved  from  the 
carbamide  during  half  the  time  of  the  second  reaction,  or  the  entire 
duration  of  the  first.  It  is,  therefore,  the  correction  which  must  be 
substracted  from  the  first  result  in  order  to  leave  only  the  nitrogen 
obtained  from  the  amino-acids.  The  free  amino-nitrogen  never 
exceeded  l‘5%  in  the  limited  number  of  cases  in  which  it  was 
determined.  H.  W. 

Application  of  the  Formaldehyde  Titration  Method  to  the 
Estimation  of  Amino-acids  in  Plants.  O.  Bailly  {Chan.  Zentr 
1912,  i,  1640;  from  Bull.  Sci.  Pharm.,  1912,  18,  702 — 711). — The 
plant  extract  is  clarified  by  adding  solutions  of  silicotungstic  acid  and 
quinine  hydrochloride,  and  removing  the  precipitate  by  centrifugation. 
The  filtrate  is  shaken  with  animal  charcoal,  followed  by  the  addition 
of  barium  chloride  in  alkaline  solution  to  remove  phosphates.  The 
filtrate  is  acidified  with  A/10-hydrochloric  acid,  and  exactly  neutralised 
with  Nj  10-potassium  hydroxide  after  addition  of  p-nitrophenol. 
Neutral  formaldehyde  solution  is  then  added,  and  the  amino-acids  are 
titrated  with  potassium  hydroxide  and  phenolphthalein.  Another 
portion  of  the  filtrate  is  distilled  with  magnesia,  and  the  ammonia  in 
the  filtrate  titrated.  The  proportion  of  amino-acid  may  then  be 
calculated.  The  results  are  usually  accurate  within  3%  with  tyrosine, 
but  with  histidine  only  to  10%.  Some  estimations  are  recorded. 

C.  H.  D. 

Extractives  of  Muscles.  XIII.  The  Precipitability  of 
Certain  Nitrogenous  Extractives  by  Phosphotungstic  Acid 
and  Mercuric  Salts.  S.  Demjanowski  {Zeitsch.  physiol.  Chan., 
1912,  80,  212 — 217.  Compare  Gulewitsch,  Abstr.,  1911,  i,  815). — 
Analytical  data  which,  however,  are  regarded  as  only  approximate,  are 
given  in  reference  to  free  creatinine,  free  earnosine,  and  methyl- 
guanidine  nitrate  in  muscle  extracts.  W.  D.  H. 

Separation  and  Estimation  of  Pyridine  and  Ammonia. 
Alexamjee  Bayek  {J.  Gasheleuchtung,  1912,  55,  513 — 514). — Ferric 
thiocyanate  is  found  to  be  a  more  satisfactory  indicator  than  methyl- 
orange  or  ferric  chloride  in  the  titration  of  pyridine  in  solutions  of 
ammonium  salts.  The  mixed  bases  are  acidified  with  iV'/lO-hydrochloric 
acid,  treated  with  a  drop  of  ferric  chloride  and  ammonium  thiocyanate 
solution,  and  titrated  with  A/lO-sodium  hydroxide  until  the  brownish- 
red  colour  is  destroyed.  A  partial  separation  can  be  effected  by 
distilling  the  neutral  solution  of  the  mixed  salts,  when  the  pyridine 
passes  over  accompanied  by  a  very  small  amount  of  ammonia;  the 
latter  is  titrated  with  hydrochloric  acid  in  the  presence  of  litmus,  excess 
of  acid  is  then  added,  and  the  pyridine  estimated  as  above. 

F.  M.  G.  M. 
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The  Methods  Employed  for  the  Estimation  of  Nicotine  in 
Tobacco  and  Tobacco  Extracts.  Julius  T6th  ( Chem .  Zeit.,  1912, 
36,  937 — 938.  Compare  Abstr.,  1911,  ii,  345,  943). — A  reply  to 
Koenig  (Abstr.,  1911,  ii,  1143).  The  silicotungstate  method  (Bertrand 
and  Javillier,  Abstr.,  1909,  ii,  450)  gives  good  results,  both  with 
tobacco  and  its  extracts,  especially  when  it  is  necessary  to  estimate 
nicotine  in  presence  of  ammonia  and  pyridine  bases.  C.  H.  D. 

Detection  of  Pilocarpine  in  Presence  of  Quinine.  G. 
Meillere  ( J .  Pharm.  Chim.,  1912,  [vii],  6,  108 — 109). — The  method 
depends  on  the  fact  that  quinine  chromate  is  soluble  in  chloroform, 
whilst  the  pilocarpine  salt  is  insoluble  in  this  solvent,  the  solubilities 
in  water  being  reversed. 

Potassium  dichromate  is  added  to  a  slightly  acid  solution  containing 
the  two  alkaloids.  Quinine  chromate  is  precipitated  if  much  of  this 
alkaloid  is  present.  The  filtrate  is  shaken  with  chloroform  until  the 
latter  is  no  longer  coloured  yellow,  and  the  liquid  is  then  tested  for 
pilocarpine  by  adding  hydrogen  peroxide.  T.  A.  H. 

Detection  of  Yohimbine  in  Medicinal  Tablets.  C.  Virchow 
(Ber.  Pent.  Pharm.  Ges.,  1912,  22,  380 — 383). — Five  grams  of  the 
powdered  material  are  shaken  with  10  c.c.  of  saturated  barium 
hydroxide  solution  and  40  c.c.  of  ether.  The  ethereal  solution  is 
separated  and  acidified  with  a  few  drops  of  dilute  hydrochloric  acid  ; 
crystals  of  yohimbine  hydrochloride  form  almost  immediately,  and, 
after  the  lapse  of  one  hour,  are  separated  from  the  ethereal  solution, 
washed  twice  with  ether,  dried  at  the  ordinary  temperature,  and 
examined  microscopically.  The  shape  of  the  crystals  is  characteristic, 
and  somewhat  resembles  that  of  uric  acid  crystals.  When  dissolved 
in  sulphuric  acid,  the  crystals  yield  a  coloration  on  the  addition  of  a 
trace  of  potassium  dichromate ;  this  reaction  is  not,  however, 
characteristic  of  yohimbine.  W.  P.  S. 

The  Application  of  Adsorption  to  the  Detection  and 
Separation  of  Certain  Dyes  A.  Chaston  Chapman  and  Alfred 
Siebold  ( Analyst ,  1912,  37,  339 — 345). — Ten  c.c.  of  coal-tar  dye 
solution  (1  gram  per  litre)  are  stirred  for  several  minutes  with 
5  grams  of  kaolin  previously  mixed  with  10  c.c.  of  water,  and  the 
mixture  is  filteied  through  a  Buchner  funnel  with  the  aid  of  a  pump. 
In  this  manner  it  was  found  that  the  various  dyes  could  be  divided 
into  three  classes  :  (a)  those  which  are  entirely  adsorbed  ;  (6)  those 
which  are  partly  adsorbed,  and  (c)  those  that  are  not  appreciably 
adsorbed. 

In  many  cases  alcoholic  solutions  may  be  used,  but  they  are  not 
affected  by  kaolin  to  the  same  extent.  For  instance,  safranine,  which 
is  completely  removed  from  water,  is  only  partly  adsorbed  from  a 
solution  in  90%  alcohol.  In  some  cases,  however,  although  a  dye  is 
very  soluble  in  alcohol,  it  cannot  be  extracted  from  kaolin  by  that 
solvent.  The  dried  kaolin  containing  the  adsorbed  dyes  can  then  be 
tested  by  the  application  of  reagents  similar  to  those  employed  for  the 
detection  of  dyes  on  wood  or  other  fibres. 
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For  details  the  three  tables  in  the  original  paper  should  be  referred 
to.  L.  de  K. 

A  Delicate  Method  for  Determining  Minute  Quantities  of 
Chlorophyll.  C.  A,  Jacobson  ( J .  Amer.  Chem.  Soc.,  1912,  34, 
1266 — 1269). — The  ultra-violet  absorption  spectra  for  a  series  of 
standard  solutions  representing  0'0004  to  0-000005  gram  of  chloro- 
phyllan  per  c.c.  have  been  photographed.  Since  in  these  dilutions  the 
yellow  colouring  matters  do  not  interfere  with  the  chlorophyllan  bands 
(compare  Jacobson  and  Marchlewski,  Abstr.,  1912,  i,  285),  the  amount 
of  chlorophyll  in  a  leaf  the  green  weight  of  which  is  only  02  gram  can 
be  determined  by  comparing  the  intensity  of  the  bands  with  these 
standards.  J.  C.  W. 

Comparison  of  the  Forensic  Value  of  Hsemin  and  Heemo- 
chromogen  Crystals.  Heine  (Chem.  Zentr.,  1912,  i,  2079 — 2080; 
from  Vjschr.  ger.  Med.  offentl.  Sanitatswesen,  1912,  53,  268 — 281). — 
The  hsemochromogen  test  is  best  carried  out  by  using  a  reagent 
composed  of  two  parts  of  pure  pyridine  and  three  parts  of  concentrated 
aqueous  hydrazine  sulphate.  The  test  gives  positive  results  much 
more  readily  than  the  hsemin  test  in  the  case  of  old  and  putrid  blood. 
Iron  rust  prevents  the  formation  of  crystals,  but  not  of  dissolved 
haemochromogen,  which  is  readily  detected  by  means  of  the 
microspectroscope.  It  has  been  proposed  to  distinguish  hsemin  crystals 
from  indigo  by  reduction  with  hydrazine  hydrate,  but  this  becomes 
unnecessary  if  the  hsemochromogen  test  is  used.  C.  H.  I). 

Coagulation  of  Albumin  by  Heat  and  its  Precipitation  by 
Potassium  Mercuric  Iodide.  Consequences  in  Connexion 
with  its  Gravimetric  and  Volumetric  Estimation.  Lucien 
Vallery  ( Compt .  rend .,  1912,  155,  417 — 420). — The  incomplete 
precipitation  of  albumin  from  organic  liquids  heated  in  presence  of 
acids  (this  vol.,  ii,  212)  is  now  shown  to  be  due  to  paitial  hydrolysis  of 
the  albumin  by  the  acid  when  this  is  dissociated  in  aqueous  solution. 
In  presence  of  an  undissociable  acid,  such  as  w-hexoic  acid,  heat  induces 
complete  coagulation. 

In  estimating  serum-  or  egg-albumin  by  Tanret’s  reagent,  a  definite 
quantity  of  mercury  is  adsorbed  by  the  precipitate  in  accordance  with 
the  following  equation  :  1/xlog.H j H  —  h  =  K,  where  x  is  the  quantity  of 
albumin,  II  the  initial  amount  of  mercury,  h  the  quantity  of  mercury 
adsorbed,  and  K  a  constant  When  H—  0-2  gram  and  the  mixture  is 
diluted  to  200  c.c.  after  precipitation,  K—  0-54  for  serum-albumin  and 
0-52  for  egg  albumin.  The  adsorption  is  affected  by  the  presence  of 
phosphates,  but  not  by  sodium,  chloride  or  carbamide.  T.  A.  H. 

PhosphotungBtic-Phosphomolybdic  Compounds  as  Colour- 
Reagents.  Otto  Folin  and  W.  Denis  (J.  Biol.  Chem.,  1912,  12, 
239 — 244). — Two  new  reagents  are  described:  the  first,  termed  the  uric 
acid  reagent,  does  not  react  with  monotiydric  phenols  or  their 
derivatives,  such  as  tyrosine  ;  the  second,  the  phenol  reagent,  is  far  more 
delicate  than  any  colour  reagent  for  phenol  groups.  The  first  is  pre- 
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pared  by  adding  100  grams  of  sodium  tungstate  and  80  c.c.  of  85% 
phosphoric  acid  (H3P04)  to  750  grams  of  water.  These  are  boiled 
together  for  two  hours,  cooled,  and  diluted  to  1  litre.  Two  c.c.  gives 
the  maximum  colour  with  1  mg.  of  uric  acid.  The  second  is  prepared 
by  boiling  750  grams  of  water  with  100  grams  of  sodium  tungstate, 
20  grams  of  phosphomolybdic  acid,  and  50  c.c.  of  85%  phosphoric  acid 
for  two  hours,  cooling,  and  diluting  to  1  litre.  Two  c.c.  of  this  gives 
the  maximum  colour  with  1  mg.  of  tyrosine  or  uric  acid.  The  reagents 
used  must  be  free  from  nitrates.  W.  D.  H. 

Tyrosine  in  Proteins  Estimated  by  a  New  Colorimetric 
Method.  Otto  Folin  and  W.  Denis  ( J .  Biol.  Chem .,  1912,  12, 
245 — 252). — The  reaction  referred  to  in  the  preceding  abstract  may 
be  used  colorimetrically  for  the  estimation  of  tyrosine  in  proteins.  The 
percentages  so  determined  are  given  in  tabular  form,  and  are  in  every 
case  greater  than  those  reported  in  the  literature,  which,  however,  vary 
a  good  deal.  The  reasons  for  this  are  discussed,  and  the  general 
conclusion  reached  is  that  the  colorimetric  method  is  the  only  one 
which  approaches  accuracy.  W.  D.  H. 

Estimation  of  Caffeine  [in  Coffee].  G.  Costes  (Anal.  Chim.  anal., 
1912,  17,  246 — 249). — The  process  is  devised  more  in  particular  for 
those  brands  of  coffee  which  have  been  deprived  to  a  large  extent  of 
caffeine.  Twenty  (or  more)  grams  of  the  sample  are  gradually 
moistened  with  15  to  20  c.c.  of  sulphuric  acid,  and  then  heated  on  the 
boiling  water-bath  for  ten  to  fifteen  minutes.  The  mass  is  then 
exhausted  thrice  in  succession  with  200,  150,  and  100  c.c.  of  boiling 
water,  boiling  for  ten  and  fifteen  minutes  respectively  in  the  first  two 
extractions ;  the  flask  in  which  the  filtrates  are  collected  contains 
sodium  hydroxide,  but  not  sufficient  to  completely  neutralise  the  acid. 
After  rendering  alkaline  with  sodium  carbonate,  the  liquid  is  rapidly 
concentrated  to  250  c.c.  When  cold,  the  solution  is,  if  necessary, 
filtered  through  a  quick  filter. 

The  caffeine  is  now  removed  by  three  successive  extractions  with 
chloroform  (200,  150,  100  c.c.).  If  the  acid  had  not  been  neutralised, 
a  much  larger  volume  of  the  solvent  would  have  been  required.  The 
chloroform  is  then  recovered  by  distillation,  and  when  about  4  c.c.  are 
left,  this  is  transferred  to  a  glass  spouted  capsule  and  the  flask  is 
rinsed  twice  with  2  c.c.  of  chloroform.  In  order  to  remove  foreign 
matters,  2  c.c.  of  sulphuric  acid  are  added,  and  the  capsule  heated  for 
ten  minutes  on  the  water-bath.  The  residue  is  then  dissolved  in  a 
little  water,  and  the  filtrate,  after  being  made  alkaline  with  ammonia,  is 
extracted  thrice  with  chloroform,  using  25,  20,  and  10  c.c.  respectively. 

The  chloroform  on  evaporation  yields  the  caffeine.  In  delicate 
analyses  this  should  be  tested  as  to  its  purity  by  the  Kjeldahl  process  ; 
it  generally  has  a  93%  caffeine  content.  L.  de  K. 
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Optical  Properties  of  Substances  at  the  Critical  Point. 
Clarence  Smith  ( Proc .  Roy.Soc.,  1912,  A,  87,  366 — 371). — According  to 
Traube’s  measurements,  the  magnitude  b  of  van  der  Waals’  equation 
and  the  molecular  refractivity  are  connected  by  the  equation 
6  =  4-03(n‘“’—  l)!//(w2  +  2)d.  Assuming  that  the  specific  refractivity  is 
constant  for  all  temperatures  up  to  the  critical  point,  then  after 
dividing  both  sides  by  the  value  of  the  molecular  weight  M,  the 
equation  may  be  written  b  —  4-03(ri®  —  l)/(w;i  4-  2)dc,  where  ??<.  is  the 
critical  refractive  index  and  dc  the  critical  density.  Since  ljdc—2>b, 
this  equation  leads  to  ttc  =  coustant=  1T26.  According  to  this,  all 
substances  have  the  same  refractive  index  at  the  critical  point. 

This  deduction  has  been  tested  by  reference  to  the  experimental 
data  for  a  number  of  gases  and  vapours,  for  inorganic  liquids  and 
condensed  gases,  and  for  organic  liquids,  the  value  of  nc  being  obtained 
by  substitution  of  the  values  of  nt ,  dt ,  and  dc  in  the  equation 
(»•!  -  1  )/(«o  +  2)  =  (/'<';  -  l)dc/(nj  +  2)d«.  In  the  majority  of  cases,  the 
percentage  difference  between  the  value  so  obtained  and  the  theoretical 
value  (IT 26)  is  well  within  1%,  whilst  the  largest  divergence  is  only 
2‘2%.  There  are,  however,  a  number  of  substances  which  appear  to 
be  exceptions.  These  are  either  aromatic  substances  or  halogen 
compounds,  and  their  anomalous  refraction  at  the  critical  point  cannot 
as  yet  be  explained.  H.  M.  D. 

Spectro -chemistry  of  Unsaturated  Organic  Compounds. 
Influence  of  Alkyl  Groups  in  Conjugated  Systems.  Karl 
von  Auwers  (Ber.,  1912,  45,  2764 — 2781.  Compare  Abstr.,  1911,  ii, 
781). — It  is  known  that  the  exaltation  of  refraction  and  dispersion, 
characteristic  of  conjugated  systems,  is  reduced  by  the  introduction  of 
alkyl  groups,  and  the  present  investigation  was  made  to  determine 
the  itifiueuce  of  structure,  weight,  and  position  of  the  substituent 
groups  on  this  optical  exaltation.  In  general,  the  effect  of  an  ethyl 
group  is  a  little  greater  than  that  of  a  methyl  group  when  the  position 
is  the  same,  but  the  introduction  of  still  heavier  groups  causes  no 
further  marked  change  in  refraction  or  dispersion,  although  in  some 
cases  the  introduction  of  branched  alkyls  causes  a  further  fall.  The 
introduction  of  alkyl  groups  at  two  different  points  causes  a  slight  fall 
in  refractive  index  and  a  considerable  fall  in  dispersion,  so  that  in 
certain  cases  doubly  substituted  compounds  can  be  distinguished  from 
singly  substituted  substances  by  this  means.  These  conclusions  are 
drawn  from  the  results  of  a  study  of  compounds  of  the  types 

c6h5-cr:o,  c0h5-ch:ch*cr:o,  and  c0h5-ch:cr-cr:o. 

Comparison  of  the  effects  of  substitution  in  such  systems  as 
CdC'CHIO  and  CICH'CIO  exhibiting  the  same  initial  exaltation, 
shows  that  the  change  in  exaltation  due  to  the  substitution  of  either 
hydrogen  atom  by  an  alkyl  group  is  the  same,  and  thaf,  in  general,  no 
VOL.  oil.  ii.  67 
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specific  change  occurs,  unless  the  conjugated  sy&tem  is  altered. 
These  rules  only  hold  for  “active  ”  conjugated  systems  ;  in  the  case 
of  “  neutral  ”  systems,  alkylation  may  even  cause  an  increase  in 
exaltation,  thus  in  styrene  the  introduction  of  methyl  in  the  /3-position 
causes  no  change,  in  the  a-position  a  fall  ensues,  and  in  the  para- 
position  an  increase  in  exaltation  occurs.  This  special  influence  of 
para-substitution  is  nob  confined  to  styrene,  and  in  general  ESa  and 
E 7iD  is  about  +  3  for  such  substitution.  The  effect  in  increasing  disper¬ 
sion  is  less  regular.  Tables  illustrating  all  these  phenomena  are  given 
in  the  original. 

The  following  new  data  are  recorded  : 

Phenyl  ethyl  ketone,  b.  p.  124°/41  mm.;  Df'3  1  *01 3 1 ,  Df'9  1*0134, 
Df  1*010;  na  1*52375,  wD  1*52900,  up  1*54223,  ny  1*55403  at  15*9°. 
The  semicarbazone  has  m.  p.  176°.  Phenyl  isopropyl  ketone,  b.  p. 
125*5°/32  mm.;  Df9  0*9863,  Df6  0*9865,  Df  0*984  ;  na  1*51445, 
nD  1*51919,  np  1*53172,  ny  1*54286  at  16*6°.  Phenyl  isobutyl  ketone, 
b.  p.  137 — 138°/38  mm.;  Df4  0*9701,  Df3  0*9710,  Df  0*967  ; 

na  1*50917,  wD  1*51385,  np  1*52574,  ny  1*53611  at  15*3°.  The 

semicarbazone  has  m.  p.  208 — 209°.  Phenyl  iert. -butyl  ketone,  b.  p. 
110— 111°/18  mm.;  Df 9  0*9681,  Df2  0  9678,  Df  0*967  ;  na  1*50427, 
nD  1*50857,  np  1*51971,  ny  1*52964  at  19*2°.  This  ketone  was 

purified  through  the  oxime,  m.  p.  165 — 166°.  Phenyl  undecyl 
ketone,  m.  p.  46°,  b.  p.  222 — 223°/21  mm.;  Df  2  0*8969;  na  1*48149, 
nD  1*48503,  np  1*49425  at  52*4°. 

Styryl  methyl  ketone,  Df  2  1*0097;  na  1*57466,  nD  1*58359, 
np  1*60999  at  45*9°.  Styryl  ethyl  ketone,  Df 9  0*9926,  Df'3  0*9875  ; 
na  1*55991,  nD  1*56838,  np  1*59237  at  50*3°.  Styryl  propyl  ketone, 
b.  p.  158—159°/14  mm.;  Df5  0*9915,  Df  0*994;  na  1*55998, 
nD  1*56797,  np  1*59062,  ny  1*61337  at  23*95°.  Styryl  isopropyl 

ketone,  b.  p.  153714  mm.;  Df5  0*9859,  Df  0*990;  na  1*55870, 
nD  1*56693,  np  1*59000,  ny  1*61338  at  24*6°.  Styryl  ra-butyl  ketone, 
Df2  0  9584,  Df  0*979;  na  1*54416,  1*55181,  1*57293  at 

44*7°.  Styryl  «»•«. -butyl  ketone,  Df 2  0*9509,  Df  0*972  ;  na  1*53954, 
n-Q  1*54732,  np  1*56847  at  45*7°.  a-Methylstyryl  methyl  ketone, 
b.  p.  142*5—144717—19  mm.;  Df4  1*0274;  na  1*57426,  raD  1*58234, 
np  1*60453  at  18*1°.  a-Ethylstyryl  methyl  ketone,  b.  p.  136 — 138°/ 
12  mm.;  Df75  1*0005;  na  1*55786,  wD  1*56503,  np  1*58503  at  21*6°. 
a-Methylstyryl  ethyl  ketone,  b.  p.  144 — 147°/13  mm.  ;  Df'5  1*0058  ; 
na  1*55812,  wD  1*56539,' *  np  1*58520  at  20*2°.  a -Propylstyryl  methyl 
ketone,  CHPhICPr-COMe,  b.  p.  144*5—145712  mm.;  Df3  0*9833; 
na  1*54981,  nD  1*55672,  np  1*57573,  ny  1*59411  at  19*2°,  obtained  by 
condensing  methyl  butyl  ketone  with  benzaldehyde  by  means  of 
hydrogen  chloride,  is  a  colourless  oil,  and  gives  a  semicarbazone , 
m.  p.  157°.  a -Ethylstvryl  propyl  ketone ,  CHPhICEt*COPra,  b.  p. 
157—158713  mm.;  Df9  0*9718,  Df  0*975,  na  1*54116,  nD  1*54761, 
Up  1*56514,  ny  1*58203  at  23*9°. 

a-Methylcinnamaldehyde,  b.  p.  156 — 157733  mm.;  Df’8  1*0397, 
Df  1*037;  na  1*59596,  raD  1*60575,  np  1*63313  at  16*7°. 

jt?-Methylstyrene,  b.  p.  77 — 79°/33  mm.;  Df’2  0*9011  ;  na  1  53820, 
nD  1*54474,  n3  1*56208,  ny  1*57797  at  16  3°.  ap-Di met hy styrene, 
b.  p.  101*5°/29  mm. ;  Df5  0*9024 ;  na  1*52870,  1*53447,  n  1*54944, 
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ny  1-56306  at  18-7°,  was  obtained  by  treating  p-methylacetophenone 
with  magnesium  methyl  iodide. 

jo-Tolualdehyde,  b.  p.  203-6— 204-6° ;  Df8  1-0261,  Df  1*020; 
na  1-54372,  nv  1-55027,  nfi  1-56761,  ny  1-58369  at  11*9°. 

p-Methylaeetophenone,  b.  p.  112 ‘5°/ 1 1  mm.;  Df'8  1-0058,  Df0  1*004; 
na  1-52976,  nD  1-53533,  n  1*55018,  ny  1*56369  at  17*4°.  3  :  4-Di- 

methylacetophenone,  b.  p.  250*6 — 251*2°;  Df’4  1*0090,  Df  1  005; 
na  1*53563,  nD  1*54218,  v p  1*55603,  ny  1*56944  at  15*0°.  2  :4:5-Tri- 

methylacetophenone,  b.  p.  247 — 248°,  Df  7  1*0039,  Df  1*000  ; 
na  1*53572,  1-54111,  np  1*55525,  ny  1*56815  at  14*9°. 

Ethyl  /?-toluate,  b.  p.  12*2°/22  mm.,  Df2  1*0269,  D4  1*0255  ; 
na  1-50418,  nD  1-50888,  np  1*52106,  ny  1*53183  at  18*2°.  Ethyl 
^-cinnamate,  b.  p.  158 — 159°/17  mm.;  Df’4  1*0336,  Df  1*031; 
na  1*55503,  nD  1*56302,  n p  1*58531,  ny  1*60748  at  15*9°. 

T.  A.  H. 

Spectro-chemistry  of  Chloro-compounds.  Karl  von  Auwers 
( Ber .,  1912,  45,  2781 — 2808.  Compare  preceding  abstract). — 
From  an  investigation  of  the  refraction  and  dispersion  of  a  large 
number  of  chloro-compounds,  the  conclusion  is  drawn  that  in  com¬ 
pounds  belonging  to  such  systems  as  -C’.C-CIC-Cl  or  CO-CIC-C1,  the 
latent  valencies  of  the  chlorine  atoms  exert  little  or  no  influence  on  the 
spectrochemical  properties,  and  the  group  C!C-C1  is  spectrochemically 
“  indifferent." 

The  optical  exaltation  shown  by  some  chloro-derivatives  of  benzene 
homologues  is  not  due  to  the  chlorine,  but  usually  to  the  effect  of 
several  side-chains.  The  optical  exaltation  shown  by  acid  chlorides  is 
probably  not  due,  as  Eisenlohr  supposed  (this  vol.,  ii,  2),  to  the 
influence  of  conjugation  between  the  carbonyl  group  and  the  latent 
valencies  of  the  chlorine  atom,  but  to  the  loose  state  of  combina¬ 
tion  of  the  chlorine  to  carbon  already  united  to  oxygen.  In  a 
conjugated  system  the  entry  of  chlorine  has  about  the  same  effect  as 
that  of  an  alkyl  group.  The  following  new  experimental  data  are 
given, 

/3-Chlorostyrene,  b.  p.  79*5°/ll  mm.;  Df'9  1*1095;  na  1*57039, 
nv  1*57736,  np  159582,  ny  1*61279  at  17*8°.  The  substituted 
y3-chlorostyrenes  examined  have  been  described  already  (Abstr.,  1907, 
i,  400,  401).  Hydratropaldehyde,  b.  p.  112  — 114°/33  mm.;  Df 1  1*0025  ; 
na  1-51310,  nD  1-51762,  np  1*52894,  ny  1  -53878  at  17*9°. 

a-Chlorostyrene,  b.  p.  83-5 — 84°/23  mm.;  Df55  1-1016;  na  1*55617, 
nD  1*56226,  np  1*57845,  ny  1*59311  at  16*55°.  a-Chloro-^-methyl- 
styrene,  b.  p.  90*5°/9  mm.;  Df’8  1*089,  Df  1*085;  na  1*55753, 
nv  1-56352,  np  1*57913,  ny  1*59334  at  14*55°.  a-Chloro-/3-ethyl- 
styrene,  b.  p.  102— 102*5°/9  mm. ;  Df  8  1-0604,  Df  1*056;  na  1*54709, 
nD  1*55277,  np  1*56765,  ny  1*58112  at  14*85°.  Other  compounds  used 
in  this  investigation  are  described  already  (Abstr.,  1911,  i,  298). 

/3-Bromostyrene.  Data  are  given  for  four  different  preparations,  all 
of  which  gave  slightly  different  results. 

Ethyl  crotonate,  b.  p.  48 — 50°/21  mm.  ;  Df  0*9223,  Df  0-918  ; 
na  1-42378,  1  -42675,  np  1 -43448,  ny  1-44113  at  15°.  Methyl 

a-chlorocrotonate,  b.  p.  161*5 — 161*7°/762  mm. ;  Df’7 1157  ;  na  1*45357, 
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nu  1*45689,  np  1  ‘46516,  ny  1  *47243  at  23,1°.  Ethyl  a-chlorocrotonate, 
b.  p.  7 2°/ 14  mm.;  Df3  M084;  na  1*44985,  nD  1-45303,  np  1-46099, 
ny  1*46778  at  20-1°. 

Methyl  /3-chlorocrotonate,  b.  p.  64 — 67°/14  mm.;  Df'3  1*1555  ; 
na  1*45905,  tzd  1*46275,  np  1*47166,  ny  1*47959  at  21*4°.  Ethyl 
/3-chlorocrotonate,  b.  p.  76- — 77°/14  mm.;  Df9  1*1062  ;  na  1'45550, 
nD  1*45888,  n p  1*46754,  ny  1*47498  at  19*6°. 

/1-Chloroisocrotouic  acid,  Df  2  1*1969  ;  na  1*46625,  nu  1*47039, 
np  1*48156,  ny  1*49094  at  66°.  Methyl  ester,  b.  p.  42 — 43°/13  mm.  ; 
Df 8  1*1362  ;  na  1*45355,  nD  1*45733,  np  1*46650,  ny  1*47472  at  18*9°. 
Ethyl  ester,  b.  p.  56 — 57°/13  mm. ;  Df4  1*0898  ;  na  1  *45119,  nD  1*45467, 
np  1*46951,  ny  1*47137  at  17*7°.  T.  A.  H. 

Anomalous  Dispersion  in  Sodium  Vapour.  D.  Roschdest- 
wensky  (Ann.  Physik,  1912,  [iv],  39,  307 — 345). — The  dispersion 
produced  by  sodium  vapour  has  been  examined  in  the  immediate 
neighbourhood  of  the  lines  Dx  and  Z>2.  The  experimental  data  indicate 
that  Sellmeier’s  formula  for  the  dispersion  in  the  spectral  region  where 
no  absorption  occurs  is  also  applicable  to  the  immediate  neighbourhood 
of  the  absorption  lines  with  an  accuracy  of  ±2*5%.  There  appear  to 
be,  however,  certain  systematic  deviations  from  the  formula,  which 
cannot  be  accounted  for  by  errors  of  observation. 

The  ratio  of  the  constants  aja2  in  the  dispersion  formula  n  -  \  — 
oqA2/(A2  -  Af)  +  a2A2/(A2  -  A22),  is  found  to  remain  unaltered  when  the 
density  of  the  sodium  vapour  is  altered  in  the  ratio  of  1  :  50. 

H.  M.  D. 

Wave-lengths  from  the  Arc  Spectrum  of  Iron  in  the 
International  System.  F.  Goos  ( Zeitsch .  wiss.  Photochem.,  1911, 
11,  305 — 316.  Compare  this  voh,  ii,  404). — Accurate  measurements 
have  been  made  of  the  wave-lengths  of  iron  lines  between  A  =  5328  and 
A  =  6495  from  observations  in  the  grating  spectrum  of  the  fifth  order. 
In  the  yellowish-red  portion  of  the  spectrum,  where  the  number  of 
suitable  iron  lines  is  rather  limited,  supplementary  measurements  were 
made  for  nickel  lines. 

The  data  obtained  are  compared  with  the  international  normal  wave¬ 
lengths  and  with  Kayser’s  results.  Although  the  agreement  is,  in 
general,  quite  satisfactory,  there  are  a  number  of  lines  in  this  region 
for  which  the  divergences  are  appreciably  greater  than  can  be  attributed 
to  errors  of  observation.  The  explanation  of  these  differences  appears 
to  be  that  the  structure  of  many  iron  lines  depends  on  the  length  of 
the  arc  which  is  employed  as  the  source  of  light.  Since  this  is  the 
case,  it  would  appear  to  be  necessary  to  define  more  exactly  the  nature 
of  the  source  of  light  before  the  requisite  accuracy  of  a  few  thousandths 
of  an  Angstrom  unit  is  obtainable  over  the  entire  range  of  the  visible 
spectrum.  H.  M.  D. 

Series  Lines  in  the  Arc  Spectrum  of  Mercury.  John  C. 
McLennan  ( Proc .  Roy.  Poo.,  1912,  A,  87,  256 — 268). — Of  various 
means  employed  to  obtain  the  mercury  spectrum,  the  best  results  were 
found  to  be  given  by  a  Cooper-Hewitt  glass  lamp  provided  with  a  side- 
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tube  closed  by  a  thin  plate  of  crystalline  quartz.  The  spectrum  thus 
produced  extends  from  A  =  7000  to  A  =  2150. 

The  following  members,  indicated  by  the  order  number  m  of  Ritz’s 
formula,  have  been  identified  in  the  triplet  series — in  the  first  and 
second  groups  of  the  principal  series  up  to  m  =  18  and  10  respectively, 
in  the  first,  second,  and  third  groups  of  the  first  subordinate  series  to 
m  —  20,  17,  and  16  respectively,  and  in  the  first,  second,  and  third 
groups  of  the  second  subordinate  series  to  m  =  20'5,  17‘5,  and  14’5 
respectively. 

The  members  identified  in  the  single  line  series  are — principal  series 
up  to  ra  =  9,  first  subordinate  series  to  m—  16,  and  second  subordinate 
series  to  m  =  12 '5. 

Examples  are  also  given  of  combination  series  formed  from  elements 
supplied  by  the  triplet  and  single  series  formulae.  H  M.  D. 

Constitution  of  the  Mercury  Green  Line  A  =  5461  and  the 
Magnetic  Resolution  of  its  Satellites  by  an  Echelon  Grating. 
John  C.  McLennan  ( Proc .  Roy.  Soc.,  1912,  A,  87,  269 — 276). — By 
means  of  a  thirty-plate  echelon,  the  line  A  =  5461  has  been  resolved  into 
a  main  line,  which  is  probably  a  doublet,  together  with  three  satellites 
of  greater  and  three  of  smaller  wave-lengths.  The  structure  of  the 
green  line,  observed  when  the  mercury  arc  is  first  formed,  undergoes 
a  change  when  the  lamp  becomes  heated.  This  change,  also  noticed 
by  other  observers,  is  attributed  to  a  reversal  of  the  main  line  in 
consequence  of  absorption  and  to  a  widening  and  intensification  of  the 
satellites  arising  from  an  increase  in  the  temperature  and  pressure  of 
the  mercury  vapour. 

The  satellites  -  0'243  and  +  0‘090  have  both  been  resolved  by  a 
magnetic  field  into  four  components.  H.  M.  D. 

Structure  of  the  Mercury  Line  A  =  5461.  L.  Janicki  (Ann. 
Physik,  1912,  [iv],  39,  439 — 443). — The  green  mercury  line  emitted 
by  an  Arons-Lummer  lamp  has  been  examined  for  different  intensities 
of  the  electric  current.  At  45  amperes,  the  appearance  presented 
was  that  of  an  incompletely  separated  double  line ;  at  3'5  amperes, 
indications  of  a  more  complex  structure  were  obtained,  and  by  lower¬ 
ing  the  current  to  2 '5  amperes,  the  “  principal  ”  line  was  found  to 
consist  of  five  distinct  lines.  Apart  from  this  resolution,  the 
components  of  the  composite  green  line  observed  by  the  author  are  in 
agreement  with  von  Baeyer’s  results  ( Ber .  Deut,  Physikal.  Ges .,  1907,  9, 
84).  From  this  it  appears  that  the  line  A  =  5461  consists  of  twelve 
real  components. 

Under  similar  conditions,  the  mercury  lines  A  =  5791,  5770,  4078, 
and  4047  did  not  exhibit  any  indication  of  structure  differing  from 
that  which  has  been  found  by  previous  observers.  H.  M.  D. 

Magnetic  Resolution  of  the  Spectrum  Lines  of  Niobium. 
Robert  Jack  (Proc.  Roy.  Irish  Acad.,  1912,  A,  30,  42 — 90). — A 
detailed  investigation  has  been  made  of  the  influence  of  a  magnetic 
field  on  the  lines  in  the  spectrum  of  niobium.  The  results  show  that 
there  are  two  lines  which  have  ten  components,  three  with  eight, 
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five  with  six,  nine  with  five,  eighty-nine  with  four,  and  six  hundred 
and  three  lines  with  three  components.  The  application  of  Ritz’s 
formula  to  the  multi-component  lines  appears  to  be  very  satisfactory 
in  many  cases,  but  in  others  the  agreement  is  not  very  close,  and  it  is 
necessary  to  assume  that  many  components  have  not  been  recorded  on 
account  of  lack  of  intensity.  In  regard  to  its  general  applicability, 
Range's  formula  would  appear  to  be  preferable  to  that  of  Ritz. 

H.  M.  D. 

Resonance  Spectra  of  Iodine  by  Multiplex  Excitation. 
Robert  W.  Wood  (Phil.  Mag.,  1912,  [vi],  24,  673 — 693.  Compare 
Abstr.,  1911,  ii,  82,  169,  950). — The  absorption  spectrum  of  iodine 
has  been  examined  with  the  aid  of  a  spectrograph  of  very  high  resolv 
ing  power,  with  the  result  that  the  visible  region  is  found  to  contain 
a  vast  number  of  lines,  which  is  estimated  at  more  than  50,000.  A 
comparison  of  the  photographs  obtained  for  a  part  of  the  spectrum 
(0*8 fxfx  in  width)  with  the  corresponding  portion  of  Hasselberg’s 
spectral  map,  indicates  that  the  lines  in  the  map  can  only  be  regarded 
as  showing  roughly  the  position  of  a  small  number  of  the  groups  of 
lines  which  actually  occur.  The  sodium  and  bromine  absorption 
spectra  are  equally  complex,  and  it  would  appear  that  a  large  number 
of  lines  in  the  bromine  and  iodine  spectra  are  coincident.  This  may 
be  due  to  the  occurrence  of  identical  systems  of  electrons  in  the  two 
elements,  giving  rise  to  the  same  series  of  frequencies. 

The  resonance  spectra  of  iodine  which  are  produced  by  excitation 
with  the  green  and  the  two  yellow  lines  of  mercury  have  been  further 
examined.  The  spectrum  excited  by  the  green  line  consists  of  a 
series  of  twenty-five  doublets,  which  are  characterised  by  a  constant 
difference  between  the  frequencies  of  the  two  components.  The 
frequency  differences  between  the  first  members  of  the  successive 
doublets  show  a  slight  increase  as  the  frequency  itself  increases.  No 
regularity  is  found,  on  the  other  hand,  when  the  frequencies  of  the 
doublets  excited  by  each  of  the  yellow  mercury  lines  are  examined. 

Since  the  spectral  region  occupied  by  the  green  mercury  line 
contains  seven  sharp  and  clearly  resolved  iodine  absorption  lines, 
whilst  the  spaces  occupied  by  the  two  yellow  mercury  lines  contain 
fourteen  and  twelve  absorption  lines  respectively,  it  is  evident  that 
excitation  by  such  lines  is  multiplex  in  character,  the  breadth  of  the 
lines  being  such  as  to  excite  a  number  of  adjacent  frequencies.  To 
this  is  to  be  attributed  the  fact  that  the  resonance  spectrum  of  iodine 
is  quite  different  when  excited  by  the  green  lice  of  the  Cooper- 
Hewitt  mercury  lamp  (commercial  glass  lamp)  from  that  obtained 
when  the  same  line  yielded  by  the  mercury  arc  in  quartz  (high 
temperature  arc)  is  used  as  the  exciting  agent.  In  other  words,  the 
resonance  spectrum  is  considerably  modified  when  such  changes  occur 
in  the  structure  of  the  exciting  line. 

The  question  as  to  which  lines  in  the  resonance  spectrum  are 
associated  with  the  several  lines  in  the  absorption  group,  which  are 
called  into  action  by  the  multiplex  excitation  represented  by  the 
mercury  lines,  is  under  examination.  A  comparison  of  the  spectra 
obtained  with  mercury  lamps  operated  under  different  conditions  and 
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those  obtained  by  the  interposition  of  suitable  filters,  such  as  bromine 
vapour,  has  shown  that  valuable  results  may  be  expected  from  the 
further  application  of  these  methods  of  modifying  and  resolving  the 
exciting  rays.  H.  M.  D. 

Absorption  of  Light  by  Solutions  of  Benzene  and  Some  of 
its  Derivatives  at  Low  Temperature.  Joseph  de  Kowalski 
and  E.  Banasinski  ( Arch .  Sci.  phys.  not.,  1912,  [iv],  34,  216 — 233). — 
An  examination  has  been  made  of  the  absorption  of  light  by  ethyl- 
alcoholic  solutions  of  aromatic  hydrocarbons  in  the  region  A.  =  210to 
\  =  800,  and  at  temperatures  ranging  from  —  190°  to  15°.  In  the  case 
of  benzene,  the  photographic  records  show  the  existence  of  fifteen 
bands  which  may  be  classified  in  three  groups.  The  principal  group 
consists  of  six  bands  which  are  equally  well  defined  over  the  entire 
range  of  temperature.  The  second  group  consists  of  two  bands,  only 
one  of  which  is  seen  easily  at  room  temperature,  whilst  the  second 
band  only  is  observed  at  -190°.  The  third  group  of  seven  bands  is 
found  at  —  190°,  but  traces  only  are  visible  at  15°. 

The  frequencies  of  the  heads  of  the  bands  in  the  principal  group  are 
connected  by  the  linear  relation  1/A  =  3852  +  91rc,  where  n  represents 
an  integer.  At  -190°,  the  bands  are  displaced  towards  the  red  end 
of  the  spectrum  as  compared  with  the  corresponding  vapour  bands. 
The  displacement  measured  in  terms  of  the  frequency  difference  is  the 
same  for  all  bands  of  the  group.  In  regard  to  the  third  group  of  bands, 
it  has  been  found  that  these  are  characteristic  of  alcohol  solutions, 
for  observations  made  with  pentane  solutions  show  no  trace  of  this 
group. 

The  bands  given  by  toluene  are  more  sharply  defined  at  —  190° 
than  at  the  ordinary  temperature,  and  two  groups  may  be  distinguished, 
each  of  which  is  characterised  by  an  approximately  constant  difference 
between  the  frequencies  of  the  successive  members.  At  the  low  tem¬ 
perature  the  bands  are  slightly  displaced  towards  the  ultra-violet  end. 

The  absorption  spectra  of  the  three  isomeric  xylenes  have  also  been 
observed,  and  these  are  described  with  reference  to  the  tabulated 
wave-length  measurements.  H.  M.  D. 

A  Spectro-polariscopic  Method  for  the  Investigation  of 
the  Absorption  of  Light  and  of  the  Nature  of  Dyes.  Nicolai 
A.  Umoff  (Physical.  Zeitsch.,  1912,  13,  962 — 971). — The  method 
described  depends  on  the  relationship  which  exists  between  the 
absorption  and  the  polarisation  of  the  scattered  light  rays.  For 
those  regions  of  the  spectrum  where  considerable  absorption  occurs, 
the  polarisation  of  the  scattered  light  has  the  highest  values.  This 
effect  is  due  to  the  partial  depolarisation  of  the  rays  which  are 
scattered  at  the  surface  by  rays  which  have  penetrated  below  the 
surface  layer  and  emerge  again  at  the  surface. 

In  applying  the  polarisation  method  to  the  determination  of  the 
absorption  bands,  use  is  made  of  a  Savart’s  polariscope.  The  nature 
cf  the  pattern,  which  is  observed  on  looking  through  the  polariscope  at 
the  surface  of  a  coloured  substance  illuminated  by  the  light  falling  on 
ts  surface  through  a  collimator  tube,  varies  in  a  marked  manner  with 
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the  extent  to  which  the  scattered  rays  are  polarised,  and  the  pattern 
thus  affords  a  means  of  locating  the  position  of  the  absorption  bands. 
The  manner  in  which  the  spectro-polariscopic  method  is  actually 
applied  can  be  varied  to  some  extent  according  to  the  nature  of  the 
coloured  substance  to  be  examined.  A  large  number  of  absorption 
spectra  have  been  thus  obtained,  and  the  results  are  recorded  in 
diagrammatic  form.  H.  M.  D. 

Fluorescence  in  the  Terephthalic  Acid  Series.  Hugo  Kauff- 
mann  and  Leopold  Weissel  ( Annalen ,  1912,  393,  1 — 29). — See  this 
vol.,  i,  863. 

Specific  Rotation  of  Certain  Optically  Active  Esters  of 
Triphenylacetic  Acid.  Leo  A  Tschugaeff  and  S.  Glinin  (Ber., 
1912,  45,  2759 — 2764). — The  menthyl  esters  of  colourless,  optically 
inactive  acids  are  generally  Isevorotatory  and  possess  normal 
dispersion  coefficients.  Menthyl  triphenylacetate,  m.  p.  100 — 101°, 
obtained  by  heating  tripbenylacetyl  chloride  with  menthol  at 
125 — 130°  or  by  the  action  of  sodium  menthoxide  upon  triphenylacetyl 
chloride  in  toluene  solution,  exhibits  an  abnormal  behaviour.  Optical 
investigation  gave  the  following  results  :  in  toluene  solution 
(c  =  26-17),  [a]c°  -  3-04°,  [a]!0  -  3-44°,  [a]£  -  3  67°,  [a]f  -  3-63°; 
[a]F/[a]c  1'20  (compare  Abstr.,  1911,  ii,  450);  in  carbon  disulphide 
solution  (c  =  25-36),  [a]??  +  9'51°  [a]?  +  13-25°,  [a]!0  +  18-82°, 

[a]|?  +  24-86° ;  [a]F/[a],;.  2-61;  in  the  same  solvent  (c  —  19-22), 

[a]Sl’  +  9-94°,  [a]|°  +  13-79°,  [a]|°  +  19-65c,  [a]F  +  25-97°  ;  [a]F/[a]c  2  61  ; 
in  chloroform  solution,  [a]20  -  3-81°,  [a]„  -  4-39°,  [a]F  -  4-88°, 
[a]F  -  5'18°;  [a]F/[a]c  1  *36 ;  in  acetone  solution  (c  =  12-89), 
[a]2?  -  1  -58°,  [a]^  -  1  -58°,  [a]20  -  1  -28°,  [a]|°  -  0'70° ;  [o]F/[a]0  0'44°. 

\-Bornyl  triphenylacetate ,  on  the  other  hand,  behaves  normally. 
It  has  m.  p.  104—105°,  [a]g»  -  15*1 1°,  [a]^- 19-15°,  [a]|°  -  24'37°, 
[a]p-29'52°;  [a]F/[a]c  195°  in  toluene  solution  (c=17’07)  and 
[a]20-  18-78°,  [a]o  —  23"95°,  [a]f-  30-55°,  [a]“-  37-02°,  [a]F/[a]c  1-97 
in  carbon  tetrachloride  solution  (c=  15-84). 

Fenchyl  triphenylacetate ,  m.  p.  80 — 81°,  has  [a]c  —  13-55°, 
[a]* -17-30°,  [a]i° -  22-45°,  [a]!0-  27*82°,  [a]F/[a]c  2*05  in  toluene 
solution  (c  =  13"24).  Amyl  triphenylacetate  also  exhibits  a  normal 
behaviour. 

The  slight  optical  activity  of  the  menthyl  ester  is  probably 
connected  with  the  selective  absorption  in  the  ultra-violet  and  with 
the  superposition  of  the  partial  rotations  in  the  molecule  (compare 
Abstr.  1911,  ii,  787).  H.  W. 

Examination  of  the  Purity  of  Optically  Active  Compounds. 
II.  Ernst  Deussen  (J.  pr.  Chem.,  1912,  [ii],  86,  425 — 429). — The 
author  gives  further  examples  of  his  method  of  examining  the  purity 
of  optically  active  compounds  by  the  determination  of  their  rotatory 
dispersion  (compare  this  vol.,  ii,  510).  F.  B. 

Glycerol  as  Sensitiser.  Charles  W.  Bennett  (J.  Physical  Chem ., 
1912,  16,  614 — 615). — When  glycerol  is  exposed  to  a  bright  light  in 
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presence  of  air,  an  aldehyde  is  formed.  Methylene-blue,  safranine,  and 
Biebrich-scarlet  are  bleached  in  the  dark  by  acetaldehyde  or  by  a 
solution  of  glycerol  which  has  been  exposed  to  light.  The  sensitising 
action  of  glycerol  on  the  above  dyes,  discovered  by  Hiibl  (Phot. 
Mitthe.il,  1909),  is  explained  by  the  formation  of  aldehyde.  The 
semitising  action  ascribed  to  arsenates  in  presence  of  glycerol  is  held 
to  be  actually  due  to  formation  of  arsenite,  but  no  experiments  were 
made  on  this  point.  it.  J.  C. 

The  Photochemical  Oxidation  of  Benzene.  Wilder  D. 
Bancroft  ( J .  Physical  Chem .,  1912,  16,  556 — 563). — Hydrogen 
peroxide  is  known  to  be  formed  by  the  action  of  bright  sunlight  or  the 
silent  discharge  on  water  and  air.  Ozone  is  also  produced  by  wave¬ 
lengths  less  than  300/ar,,  but  is  decomposed  by  wave-lengths  greater 
than  300 /x/jl. 

At  Manila  the  minimum  wave-length  in  sunlight  was  found  to  be 
about  291  up,  a  value  in  agreement  with  results  obtained  at  Assuan, 
Berlin,  Monte  Rosa,  and  elsewhere.  The  proportion  having  wave¬ 
length  less  than  300  is  small,  however.  Hence  at  the  surface  of  the 
earth  bright  sunlight  tends  to  destroy  ozone  and  diminishes  the  yield 
of  ozone  from  the  oxidation  of  moist  phosphorus,  but  increases  the 
yield  of  hydrogen  peroxide. 

When  benzene  is  oxidised  by  ozone,  the  chief  product  is  oxalic  acid, 
whereas  with  hydrogen  peroxide  phenol  is  also  produced.  These  facts 
explain  the  observations  of  Leeds  (1881)  on  the  oxidation  of  benzene 
by  moist  phosphorus.  In  diffused  daylight  oxalic  acid  only  was 
produced,  but  in  direct  sunlight  a  considerable  proportion  of  phenol 
was  formed. 

The  paper  contains  no  new  experimental  matter.  R.  J.  C. 

The  Changes  Produced  by  Light  on  Certain  Pharmaceutical 
Products.  Carl  Neuberg  and  Omer  Schewket  (Biochem.  Zeitsch ., 
1912, 44,  495 — 501). — The  pi  eparations  ferrum  saccharatum  and  ferrum 
mangani  saccharatum  on  exposure  to  light  undergo  a  change  which  is 
indicated  by  a  diminution  of  the  rotatory  power  of  the  solution 
produced  by  the  precipitation  of  the  preparation  with  dialysed  iron  and 
an  electrolyte.  Ferrum  kalium  tartaricum  on  exposure  yields  a 
substance  capable  of  reducing  Fehling’s  solution  even  after  a  six 
hours’  exposure.  The  same  phenomenon  was  observed  in  the  case  of 
ferrum  malicum ,  ferrum  glycerophosphoricum  (in  this  case  phosphoric 
acid  is  set  free  after  prolonged  exposure),  and  ferri  ammonium  citrate. 
In  the  case  of  ferrum  lacticum,  aldehyde  is  set  free,  and  can  be  isolated 
in  the  form  of  the  y»-nitrophenylhydrazone.  S.  B.  S. 

Photographic  Registration  of  a-Particles.  Hans  Geiger 
and  Ernest  Rutherford  {Phil.  Mag.,  1912,  [vi],  24,  618 — 623). — With 
the  old  apparatus,  in  which  the  entrance  of  an  a-particle  into  the 
ionisation  chamber  is  recorded  by  a  sudden  jerk  of  the  electrometer 
needle,  it  was  not  possible  to  count  more  than  10  a-partieles  a  minute, 
as  the  ordinary  electrometer  only  responds  slowly.  By  means  of  a 
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string  electrometer,  designed  by  Laby  (and  made  by  the  Cambridge 
Scientific  Instrument  Co),  under  suitable  conditions  1000  a-particles 
a  minute  have  been  recorded.  To  ensure  the  rapid  return  of  the 
electrometer  needle  to  zero,  a  comparatively  low  resistance,  made  of  a 
capillary  tube  filled  with  xylene  and  alcohol,  is  employed,  which  cuts 
out  slow  secondary  electrical  disturbances  and  enables  only  the  rapid 
large  effects  due  to  the  a-particles  to  be  registered.  To  avoid  scatter¬ 
ing,  instead  of  a  cylindrical  ionisation  vessel,  with  mica-covered 
opening,  a  hemispherical  metal  vessel  with  central  spherical  electrode 
was  employed.  The  a-particles  entered  through  a  mica  window  at  the 
pole  of  the  hemisphere,  their  paths  in  the  vessel  and  the  throws  of  the 
needle  being  sensibly  constant.  The  vessel  was  filled  with  helium, 
purified  by  charcoal  in  liquid  air,  at  one-third  atmospheric  pressure, 
this  gas  having  many  advantages  over  air.  The  path  in  the  helium 
was  3  cm.,  corresponding  in  stopping  power,  at  20  cm.  pressure,  with  a 
layer  of  air  only  2  mm.  thick,  and  even  at  5  mm.  pressure  the  entrance 
of  a-particles  was  easily  detectable.  Eye  observations  are  useless 
above  about  50  throws  of  the  fibre  per  minute,  but  by  a  photographic 
method  of  registration  1000  throws  a  minute  can  be  recorded. 
Edelmann’s  registration  apparatus,  in  which  the  speed  of  the  moving 
film,  on  which  the  light  from  the  electrometer  mirror  was  received, 
could  be  varied  over  a  wide  range,  was  employed.  The  films  repro¬ 
duced  are  remarkably  clear,  and  the  simultaneous  entrance  of  two  and 
even  three  a-particles  into  the  apparatus  can  readily  be  distinguished 
by  the  magnitude  of  the  throws. 

The  recoil-atoms  have  a  range  of  about  0T  mm.  of  air  at  atmospheric 
pressure,  and  it  seems  likely  that  the  apparatus  is  sufficiently  sensitive 
to  detect  a  single  recoil  atom.  Experiments  are  in  progress,  but  the 
results  are  difficult  to  interpret,  owing  to  the  necessity  of  doing  away 
with  the  mica  window.  F.  S. 


The  Ranges  of  the  a-Particles  from  the  Thorium  and 
Actinium  Products.  Hans  Geiger  and  J.  M.  Nuttal*  [Phil.  Mag., 
1912,  [vi],  24,  647 — 654). — A  redetermination  of  the  ranges  of  the 
a- rays  of  actinium  and  thorium  by  the  method  used  with  uranium 
(this  vol.,  ii,  408)  shows  that  in  these  series  the  rule  of  the  authors, 
that  when  the  logarithms  of  the  ranges  are  plotted  against  the 
logarithms  of  the  transformation  constants  the  points  lie  on  a  straight 
line,  also  bolds  good.  The  slopes  of  the  three  lines  in  the  three  series 
uranium,  thorium,  and  actinium  are  similar,  but  the  lines  do  not 
coincide.  The  range  of  the  a-rays  of  thorium  itself  as  determined  is 
somewhat  longer  than  the  rule  indicates,  but  the  deviation  is  within 
the  experimental  error,  which  is  the  largest  in  this  case  owing  to  the 
difficulty  of  determination.  The  only  other  exception  is  radio¬ 
actinium,  which  should  have  a  period,  judged  from  the  range  of  its 
a-rays,  less  than,  instead  of  greater  than,  that  of  actinium- A.  The 
indicated  period  of  average  life  of  ionium  is  about  200,000  years,  of 
radium-(7,  10-6  second,  and  of  thorium-(7,  10" 11  second. 

The  collected  results  are  given  in  the  table.  The  range  for  thorium- A 
has  not  previously  been  determined. 
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Ranges  of  a-Particles. 


Ranges  in  cm.  at 


- 

- A - 

- N 

Initial  velocity 

Substance. 

0°. 

15°. 

x  109  cm. /sec. 

Uranium  I  . 

2-37 

2-50 

1-47 

Uranium  II  . 

2-75 

2  90 

1-54 

Ionium  . 

2-85 

3-00 

1-56 

Radium  . 

3T3 

3-30 

1-61 

Radium  emanation  . 

3-94 

4T6 

1-74 

Radium-  A  . 

4-50 

475 

1-82 

Radium-t?  . 

6-57 

5-94 

2-06 

Radium-A  (Polonium)  .., 

3-58 

3-77 

1-68 

Thorium  . 

2'58 

2-72 

1-51 

Radiothorium  . 

3-67 

3-87 

1-70 

Thorium- A  . 

4-08 

4-30 

1-75 

Thorium  emanation . 

4  74 

5-00 

1-85 

Thorium-A  . 

5-40 

5-70 

1-93 

Thorium-C'j  . 

4-55 

4-80 

1  -82 

Thorium- Cn  . 

8T6 

8-60 

2-21 

Radioactinium  . 

4-36 

4-60 

1-80 

Actinium-A . 

4T7 

4-40 

177 

Actinium  emanation  . 

5-40 

570 

1-93 

Actinium-A  . 

6T6 

6-50 

2-02 

Actinium -C  . 

5-12 

5-40 

1-89 

F.  S. 


The  Period  of  Radio-thorium  and  the  Number  of  a-Particles 
given  by  Thorium  and  its  Products.  May  S.  Leslie  ( Le  Radium, 
1912,  9,  276—277). — A  repetition  of  the  previous  measurements 
(Abstr.,  1911,  ii,  1048)  with  a  different  mineral,  thorite,  indicates  that 
the  usually  accepted  value  of  the  half-period  of  radio- thorium,  namely, 
about  two  years,  is  probably  correct,  the  previous  results  being 
ascribed  to  contamination.  The  ratio  between  the  activities  of 
thorium  and  its  various  products  are  in  accord  with  the  view  of  other 
observers  that  six  a-particles  are  given  by  the  series  in  equilibrium. 

F.  S. 

The  Absorption  and  Reflexion  of  Homogeneous  /8-Particles. 
W.  Wilson  ( Proc .  Roy.  Soc.,  1912,  A,  87,  310 — 325). — A  homogeneous 
beam  of  /3-rays  produced  by  magnetic  sorting  of  the  /3-rays  from 
radium-Z?  and  -C,  when  caused  to  traverse  thin  sheets  of  aluminium, 
copper,  and  tin,  is  not  absorbed  according  to  an  exponential  law.  On 
the  contrary  there  is  for  the  quickest  rays  examined  a  slight  but 
perceptible  increase  in  ionisation  for  the  first  0’04  cm.  of  aluminium 
traversed,  and  after  (H)5  cm.  the  ionisation  produced  is  95%  of  the 
initial  value,  whereas  for  the  original  rays  more  than  50%  would  have 
been  absorbed  by  this  thickness.  The  explanation  advanced  is  that 
initially  none  of  the  /3-particles  are  stopped,  but  their  average  velocity 
is  diminished,  with  increased  ionising  power  in  consequence,  but  that 
after  a  certain  thickness  has  been  traversed  actual  stoppage  of  the 
/3-particles  occurs,  the  beam  becomes  heterogeneous,  and  a  final  steady 
state  is  reached  in  which  the  distribution  of  velocity  among  the  particles 
does  not  further  alter  with  the  amount  of  matter  penetrated.  If  the 
homogeneous  /3-rays  are  first  passed  through  platinum,  absorption 
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in  aluminium  now  occurs  according  to  an  exponential  law,  and  this 
is  shown  to  be  due,  not  merely  to  a  scattering  of  the  /8-rays,  but  to 
an  alteration  in  respect  of  homogeneity,  whereby  the  velocities  of  the 
particles  are  distributed  in  such  a  way  as  to  be  not  further  altered 
by  subsequent  passage  through  the  aluminium. 

The  reflexion  of  homogeneous  /8-rays  by  aluminium  gave  results 
that  indicate  that  it  is  the  slower  rays  which  suffer  reflexion.  The 
evidence  is  in  favour  of  the  view  that  there  is  no  real  production  of 
secondary  /8-rays  during  absorption,  apart  from  the  scattering  of  the 
primary  rays.  For  rays  of  high  velocity  the  number  of  /3-rays  emerging 
from  both  sides  of  a  thin  aluminium  sheet  is  approximately  equal  to 
the  number  which  strike  it.  F.  S. 

The  Number  of  /3- Particles  Emitted  in  the  Transformation  of 
Radium.  H.  G.  J.  Moseley  (Proc.  Roy.  Soc.,  1912,  A,  87,  230 — 255). — 
The  number  of  /3-particles  evolved  per  atom  disintegrating  is  of 
importance  on  account  of  the  great  complexity  of  the  /8-rays  and  the 
view  of  Rutherford  that  the  radiation  is  initially  homogeneous  and  is 
modified  by  passage  through  the  disintegrating  atom  itself.  The 
number  was  determined  by  measuring  the  charge  transported  from  the 
active  deposit  of  radium  under  conditions  in  which  the  numbers  of 
atoms  of  radium-Z?  and  -C  disintegrating  in  unit  time  could  be  deduced. 
The  sources  of  /8-rays  were  either  radium  emanation  in  thin  glass 
tubes  covered  with  just  sufficient  paper  to  stop  the  a-particles,  or  a 
deposit  initially  of  radium-5,  obtained  by  recoil  from  radium-,4,  on  the 
inner  surface  of  India  paper  tubes.  The  numbers  of  /8-particles 
escaping  were  determined  for  different  thicknesses  of  paper  and 
extrapolated  to  zero  thickness.  The  general  result  was  to  indicate 
that  each  atom  of  radium-5  and  of  radium-C  emits  one  /8-particle, 
although  the  measurements  gave  1T0,  whilst  each  atom  of  radium-Zb7 
appeared  to  emit  less  than  one  /3-particle.  In  the  latter  case  there  is 
considerable  uncertainty,  due  to  the  period  of  radium-Z)  and  other 
causes. 

Measurements  of  the  ionisation  produced  by  the  /8-particles,  coupled 
with  the  data  obtained  for  their  absorption,  after  passage  through 
various  thicknesses  of  materials,  gave  as  the  result  that  the  number  of 
ions  per  cm.  of  path  varied  from  82  to  160,  when  y  (cm.-1  of 
aluminium)  varied  from  15  to  100.  This  enables  the  data  of  Geiger  and 
Kovarik  (Abstr.,  1911,  ii,  954)  to  be  recalculated,  with  the  result  that 
uranium- X,  thorium-Z),  andactinium-Z)  are  estimated  to  give  respectively 
1,  0*8,  and  1*4  /8-particles  per  atom  disintegrating. 

From  the  number  of  secondary  /3-partieles  emitted  under  the  action 
of  y-rays,  it  seems  likely  tnat  2  y-rays  are  emitted  per  atom  of 
radium  (7  disintegrating.  A  new  secondary  radiation  from  surfaces 
penetrated  by  /3-rays  has  been  observed.  It  resembles  the  8-rays 
produced  by  a-rays  in  similar  circumstances,  and  cannot  leave  the 
surface  unless  assisted  by  an  electric  field,  the  velocity  of  the  rays 
corresponding  with  a  difference  of  potential  of  only  about  2  volts. 

F.  S. 

The  Origin  of  /3-  and  y-Rays  from  Radioactive  Substances. 
Ernest  Rutherford  (Phil.  Mag.,  1912,  [vi],  24,  453 — 462), — In  spite 
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of  the  great  complexity  of  the  /3-rays  it  seems  clear  that  each  atom  on 
disintegrating  emits  on  the  average  about  one  /3-particle.  The  hypo¬ 
thesis  is  developed  that  the  disintegration  of  the  atom  producing  the 
/3-ray  takes  place  in  exactly  the  same  way,  but  that  the  energy  of  the 
(3- ray  is  decreased  by  definite  but  different  amounts  in  passage  through 
the  atom  in  which  it  originates,  and  that  this  loss  of  energy  is  con¬ 
nected  with  the  origin  of  the  y-rays  which  accompany  in  most  cases 
the  expulsion  of  the  /3-rays.  By  extrapolation  of  Barkla’s  results  on 
characteristic  secondary  X-rays  produced  by  primary  X-rays  in  different 
elements,  it  can  be  calculated  that  an  element  of  atomic  weight  214 
(that  of  radium-C)  should  give  a  characteristic  X-radiation  closely 
according  in  penetrating  power  with  the  y-rays  observed. 

The  results  of  Danysz  on  the  thirty  groups  of  homogeneous  /3-rays 
given  by  radium-6  and  -C  together  (Abstr.,  1911,  ii,  840  ;  1912,  ii,  113) 
are  shown  to  be  connected  by  a  simple  relation.  The  differences  of 
energy  between  the  successive  beams  of  /3-rays  are  expressed  by 
pEx+qE0,  where  p  and  q  are  integers,  and  Ex  and  X2  represent 
different  quantities  of  energy.  The  relation  holds  best  for  the  rays 
known  to  be  due  to  radium-C,  for  which  Ex  and  X2  have  the  values 
0’456  and  1‘556  (  x  10l3e),  and  p  and  q  have  values  between  0  and  4. 
A  similar  relation  obtains  for  the  rays  of  radium-6,  but  the  agreement 
is  less  perfect.  If  the  /3-ray  before  escaping  from  the  atom  passes 
through  two  regions  where  the  energy  required  to  excite  a  y-ray 
is  Ex  and  X2  respectively,  the  energy  of  the  emergent  /2-ray  is 
X0  -  (pEx  -f  qE2),  where  E0  is  the  initial  energy,  and  p  and  q  are  the 
number  of  y-rays  excited  in  each  region.  According  to  this  view  the 
transformation  of  an  atom  gives  rise  to  only  one  /2-ray,  but  to  p  y-rays 
of  one  kind  and  q  y-rays  of  another  kind. 

These  results  are  connected  with  the  author’s  hypothesis  of  atomic 
structure,  in  which  the  positive  charge  is  concentrated  at  the  centre, 
and  is  surrounded  by  rings  of  electrons,  rotating  in  a  plane  (Abstr., 
1911,  ii,  453 j.  Instability  of  the  central  nucleus  leads  to  expulsion  of 
an  a-particle,  whilst  instability  of  the  electronic  distribution  leads  to 
expulsion  of  a  /3-particle,  which  in  traversing  each  ring  of  electrons 
external  to  it  may  or  may  not  lose  part  of  its  energy  in  exciting  one 
or  more  y-rays  of  definite  energy.  F.  S. 

The  y  Rays  Excited  by  the  /3-Rays  of  Radium.  J.  Chadwick 
(Phil.  Mag.,  1912,  [vi],  24,  594 — 600). — In  order  to  settle  definitely 
whether  the  /3-rays  of  radium-C  can  excite  y-rays  in  the  same  way  as 
the  /3-rays  of  radium-X  can,  and  the  magnitude  of  the  y-'rays  if  so 
excited,  a  method  was  employed  which  magnified  the  ratio  of  the 
effect  produced  by  the  excited  radiation  to  that  produced  by 
the  primary  y-rays.  A  converging  magnetic  field  concentrated  about 
one-half  of  the  total  /3-radiation,  from  a  tube  containing  radium 
emanation,  on  to  a  plate  of  given  material.  Rays  from  this  plate 
could  enter  an  ionisation  vessel  unimpeded,  whereas  the  effect  in 
the  vessel  of  the  primary  y-rays  from  the  emanation  tube  were 
reduced  to  5%  by  suitable  lead  screens.  The  balance  method 
(Rutherford  and  Chadwick)  of  measuring  the  ionisation  was  employed, 
an  auxiliary  source  of  radiation  being  moved  to  obtain  a  balance.  In 
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this  way  secondary  y-radiation  generated  by  the  /8-rays  was  put  in 
evidence.  It  decreased  in  amount  with  the  atomic  weight  of  the 
material  bombarded  by  /8-rays,  and  when  that  given  by  a  plate 
containing  87%  of  metallic  uranium  is  termed  100,  lead,  tin,  zinc, 
and  aluminium  had  the  relative  values,  92,  82,  79,  and  75.  The  value 
of  the  absorption  coefficient,  ^(cm.)'1,  for  a  lead  plate  1*3  cm.  thick 
varied  for  these  materials  from  1*2  to  1‘8,  and  of  /a2,  when  a  further 
iron  plate  of  the  same  thickness  was  added,  from  0'8  to  l’O.  Under 
identical  conditions  the  values  of  /tq  and  /a2  for  the  primary  y-rays 
were  0'340  and  0'314.  The  secondary  y-rays  are  on  the  whole  much 
softer  than  the  primary,  but  some  small  proportion  may  attain  to  an 
equal  degree  of  penetrating  power,  for  it  is  evident  that  they  are 
heterogeneous.  The  secondary  y-rays  produce  only  0‘16%  of  the  effect 
produced  by  the  primary  rays,  whereas  in  the  case  of  radium-A  the 
greater  part  probably  of  the  y-radiation  is  secondary.  Apparently 
a-rays  can  also  generate  secondary  y-rays,  but  details  are  reserved. 

F.  S. 

The  Initial  Velocity  of  the  8- Rays.  Fr.  Hauser  ( Physikal . 
Zeitsch .,  1912,  13,  936 — 940). — The  hypothesis  of  N.  Campbell  (this 
vol.,  ii,  221,  411)  as  to  the  initial  velocity  of  8-rays  is  criticised,  and 
the  following  conclusions  are  arrived  at.  With  surfaces  of  carbon  and 
soot,  and  with  rough  surfaces  in  general,  an  electric  field  is  necessary 
to  remove  the  secondary  rays  emitted  by  the  electrode,  and  a  very 
strong  field  to  remove  them  entirely,  but  with  polished  surfaces, 
whether  a  polonium-coated  plate  or  a  metal  bombarded  by  a-rays,  the 
greater  part,  if  not  all,  of  the  secondary  radiation  escapes  from  the 
surface  without  the  action  of  a  field.  The  velocity  distribution  appears 
to  obey  Maxwell’s  law  for  gas  molecules,  and  the  maximum  velocity 
cannot  be  determined  because  of  the  small  number  of  rays  of  maximum 
velocity.  With  a  polonium  plate,  some  have  a  velocity  corresponding 
with  33  to  43  volts,  and  with  secondary  radiation  from  15  to  20  volts, 
whilst  in  the  latter  case  the  average  is  from  4  to  10  volts,  the  most 
frequent  being  6  volts.  F.  S. 

8-Rays.  Fr.  Hauser  ( Physikal .  Zeitsch.,  1912,  13,  979 — 984, 
Compare  Abstr.,  1911,  ii,  685).— Polemical  against  Campbell  (Abstr., 
1911,  ii,  959). — Certain  points,  relating  to  the  author’s  previous  work, 
are  described  in  greater  detail.  H.  M.  D. 

The  Emission  of  Electrons  by  Metals  under  the  Influence  of 
a-Rays.  Henry  A.  Bumsted  and  A.  G.  McGougan  {Phil.  Mag.,  1912, 
[vi],  24,  462 — 483  ;  Amer.  J.  Sci.,  [iv],  34,  309 — 328). — The  curves 
obtained  by  plotting  the  number  of  8-rays  emitted  from  a  metal  plate 
struck  by  a-rays  against  the  range  of  the  a-rays,  which  have  the  same 
general  character  as  the  ionisation-range  curves,  have  exactly  the  same 
form  for  aluminium,  copper,  gold,  lead,  and  platinum.  This  is  un¬ 
expected,  as  different  gases  give  ionisation-range  curves  markedly 
different  in  form,  and  supports  the  view  that  the  whole  of  the  8-rays 
may  have  their  origin  in  surface  layers  of  adsorbed  gas.  An  experi¬ 
ment,  in  which  a  platinum  strip  was  heated  to  redness  in  a  high 
vacuum,  did  not,  however,  reduce  the  S-rays  much  further  than  when 
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the  foil  was  not  heated,  but  merely  kept  for  some  hours  or  days  in  the 
exhausted  vessel,  which  treatment  reduced  the  8-rays  by  about  30%, 
but  did  not  affect  the  form  of  the  S-ray-range  curves. 

It  was  noticed  that  when  there  is  no  absorbing  foil  between  the 
a-rays  and  the  plate  struck,  the  8-radiation  from  the  plate  is  more  than 
twice  as  great  as  when  one  aluminium  foil,  of  thickness  0'64  x  101  cm., 
intervenes.  The  air  equivalent  of  this  foil  is  only  0  58  cm.,  and  it 
appears  that  polonium,  and  also  the  thorium  active  deposit,  emit  a  new 
radiation,  completely  absorbed  by  0*64  x  10  4  cm.  of  aluminium,  and 
causing  the  emission  of  electrons  from  the  metals  it  strikes.  Part  of 
it  is  primary  and  unaffected  by  a  magnetic  field,  and  may  be  due  to 
recoil  atoms  ( Wertenstein,  this  vol.,  ii,  222).  The  other  is  secondary 
and  consists  of  electrons  of  far  greater  velocity  than  that  ascribed  to 
8-rays,  and  ranging  from  less  than  3‘8  x  108  to  more  than  244  x  108 
cm.  per.  sec.  These  secondary  rays  are  emitted  by  any  object  on 
which  a-rays  are  incident  and  a  part  at  least,  if  not  the  whole,  of  the 
S-rays,  and  possibly  also  of  the  ionisation  produced  by  a-rays  in  gases, 
is  to  be  ascribed  to  them.  F.  S. 

Further  Experiments  on  8-Rays.  Norman  Campbell  (Phil.  Mag., 
1912,  [vi],  24,  527—540.  Compare  Abstr.,  1911,  ii,  841  j  1912,  ii,  221, 
411). — The  relation  between  the  current  carried  by  S-rays  from  metals 
struck  by  a-rays  and  the  potential  difference  between  the  electrodes 
is  independent  of  temperature,  and  is  determined,  when  the  distance 
between  the  electrodes  is  altered,  rather  by  the  PD,  between  the 
electrodes  than  by  the  electric  held  in  the  space  between  them.  Hence 
the  8-rays  must  originate  with  a  finite  velocity,  which  is  not  due,  as 
previously  suggested,  to  secondary  causes.  New  experiments  confirm 
adequately  the  view  that  the  speed  of  the  S-ray  is  independent  of  the 
nature  of  the  metal  in  which  it  originates,  and  of  the  velocity  of  the 
exciting  a-ray,  and  are  against  the  view  that  all  materials  appear  to 
behave  in  the  same  way  because  of  a  layer  of  condensed  gas  on  the 
surface.  The  velocity  of  the  8  rays  is  very  heterogeneous.  Most  have 
speeds  below  that  corresponding  with  3  volts,  but  for  some  the  speed 
is  as  high  as  10  to  20  volts.  In  a  note  the  announcement  is  made 
that  X-rays  liberate  8-rays  precisely  similar  to  those  liberated  by  a-rays. 
[Many  of  the  effects  described  in  the  paper  appear  to  be  connected 
with  the  existence  of  the  new  radiation  referred  to  in  the  preceding 
abstract.]  F.  S. 

Nature  of  the  Chemical  Action  Produced  by  a-Particles  and 
the  Probable  R61e  Played  by  Ions.  S.  C.  Lind  ( J .  Physical 
Ckem.,  1912,  16,  564 — 613.  Compare  this  vol.,  ii,  513). — The  number 
of  molecules  of  oxygen  transformed  into  ozone  by  the  a-rays  from  a 
quantity  of  radium  emanation  sealed  up  in  a  glass  bulb  was  found  to 
be  of  the  same  order  as  the  number  of  ions  produced  in  the  gas  by 
the  a-rays.  In  order  to  make  a  similar  comparison  by  means  of 
existing  data  in  other  cases  in  which  the  emanation  has  been  directly 
mixed  with  the  reacting  gases,  the  author  has  developed  a  method  of 
calculating  the  average  path  of  the  a-particles  in  small  spherical  and 
cylindrical  containers.  The  average  path/?  =  0427  X/V,  where  V  is  the 
volume  of  the  container.  When  the  length  of  the  average  path  is 
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known,  the  number  of  ions  produced  per  second  per  Curie  of  emana¬ 
tion  can  be  calculated  from  Bragg’s  specific  ionisation  constants  for 
the  various  gases. 

According  to  the  author’s  view,  the  ratio  of  the  number  of  ions,  N, 
to  the  number  of  molecules  undergoing  change,  M,  should  be  unity. 
The  value  of  M  was  calculated  from  the  volume  change  on  the  basis 
of  2-69  x  1019  molecules  per  c.c.  Actually,  the  values  of  the  ratio 
N/M  obtained  from  the  experiments  of  Cameron  and  Ramsay,  Usher, 
Lind,  and  others  are  as  follows :  synthesis  of  water  0  68  to  2-07,  of 
ammonia  4-25,  of  hydrogen  bromide  2  0,  and  of  ozone  5T  ;  decom¬ 
position  of  carbon  monoxide  0‘58,  of  carbon  dioxide  2  86,  of  hydrogen 
chloride  1’42,  and  of  ammonia  2  74  to  4'28.  These  figures  are  held  to 
justify  the  view  that  the  primary  agents  of  reaction  are  the  ions. 
The  action  of  a-particles  is  certainly  not  a  catalytic  one,  since  it  is 
of  the  same  order  whether  the  chemical  action  be  endothermic  or 
exothermic. 

When  radium  emanation  induces  chemical  action  in  a  liquid 
system  it  may  be  assumed  that  the  emanation  is  distributed  between 
gaseous  and  liquid  phases  according  to  Henry’s  law,  and  that  all 
a-particles  liberated  within  the  liquid  or  received  from  the  gas  phase 
are  completely  absorbed.  There  is  no  evidence  as  to  the  number  of 
ions  produced  in  a  liquid  by  an  a-particle.  The  author  therefore 
assumes  that  the  same  number  is  produced  as  would  be  produced  if 
the  absorbent  were  in  the  gaseous  state,  ionisation  along  the  entire 
path  of  an  a-particle  in  a  gas  being  independent  of  the  pressure. 

In  experiments  such  as  those  of  Usher  on  the  decomposition  of 
water  and  of  Lind  on  the  decomposition  of  anhydrous  hydrogen 
bromide  and  aqueous  potassium  iodide  by  emanation,  the  gaseous 
phase  was  practically  absent,  and  the  calculated  amount  of  ionisation 
agrees  well  with  the  amount  of  chemical  action.  In  other  cases  where 
a  gaseous  phase  was  present,  the  calculation  of  the  ionisation  is  not  so 
satisfactory. 

The  rate  of  change  in  gaseous  systems  under  the  influence  of  radium 
emanation  is  subject  to  a  kinetic  law  k/a/A  =  constant,  where  k  is  an 
ionisation  coefficient  proportional  to  i^JV,  i  being  the  specific  ionisa¬ 
tion  of  the  gas,  p,  is  the  efficiency  factor  of  the  ions,  and  A  is  the 
velocity  constant  for  the  rate  of  decay  of  the  emanation.  In  experi¬ 
ments  where  i  \JV  remained  fairly  constant,  a  satisfactory  constancy 
was  shown  by  k/a/A. 

The  author  combats  Cameron  and  Ramsay’s  conclusion  that  each 
particle  of  emanation  as  it  disintegrates  produces  the  same  amount 
of  change,  and  argues  that  the  effect  produced  by  a  molecule  of 
emanatian  depends  on  the  length  of  the  path  that  its  a-particle  happens 
to  take.  If  the  a-particle  goes  straight  into  the  glass  wall  it  will 
produce  no  effect  at  all. 

The  author  disregards  the  possible  chemical  action  of  /3-rays  in 
his  calculations,  as  the  amount  of  ionisation  produced  by  them  is 
relatively  small  (compare,  however,  Usher,  this  vol.,  ii,  6).  The  com¬ 
bination  of  hydrogen  with  chlorine,  in  which  the  ionic  efficiency  is 
abnormally  high,  may  be  an  exceptional  case  in  which  a-  and  /3-rays 
act  catalytically.  R.  J.  C. 
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Analogies  in  the  Behaviour  of  Moving  Electrons  and 
Atoms  towards  Stationary  Atoms.  Carl  Ramsauer  ( Jahrb . 
Radioaktiv.  Elefctronik.,  1912,  9,  515 — 533). — The  variation  of  the 
ionising  power  of  a-  and  /3-rays  with  the  velocity  has  been  examined. 
It  is  shown  that  the  curve  obtained  by  Geiger  (compare  Abstr.,  1909, 
ii,  782;  1910,  ii,  473)  showing  the  relationship  between  the  ionising 
power  and  the  velocity  of  a-rays  can  be  deduced  quantitatively  from  the 
curve  which  represents  the  connexion  between  the  corresponding 
quantities  in  the  case  of  /3-rays.  The  conclusion  to  be  drawn  from 
this  is  that  the  nature  of  the  ionisation  process  is  the  same  for  both 
kinds  of  rays,  the  atoms  of  the  gas  being  penetrated  by  both  the 
a-  and  /3-particles. 

If  the  velocity  of  the  particles  is  greater  than  10.10s  cm.  per  second, 
every  collision  results  in  the  penetration  of  the  atom,  whereas  particles 
with  velocities  smaller  than  2.10s  cm.  per  second  cannot  act  in  this 
way.  For  this  reason,  the  close  analogy  between  the  phenomena  of 
ionisation  produced  by  a-  and  /3-rays  no  longer  holds  when  the 
velocity  falls  below  this  lower  limit.  The  maximum  effect  is  pro¬ 
duced  when  the  velocity  of  the  particles  is  sufficiently  great  for  the 
majority  of  the  particles  to  penetrate  the  atoms  and  yet  slow  enough 
to  allow  the  contact  between  the  moving  particles  and  the  atoms  to 
extend  over  a  sufficiently  long  period  of  time. 

The  formula  given  by  Thomson  (compare  this  vol.,  ii,  410)  for  the 
ionisation  produced  by  a-rays  is  shown  to  be  at  variance  with 
experimental  facts.  From  the  nature  of  the  discrepancies  it  is  inferred 
that  the  a-particles  cannot  be  regarded  as  simple  positively  charged 
masses,  but  must  be  considered  as  systems  of  corpuscles.  Thomson’s 
formula  for  the  ionisation  produced  by  /3-rays  is  also  inconsistent  with 
observations  of  Lenard  and  Kossel.  Whereas  the  maximum  effect, 
according  to  Thomson’s  theory,  is  to  be  expected  when  the  velocity 
of  the  particles  is  equal  to  2‘83  x  10s  cm.  per  second,  the  actually 
observed  maximum  corresponds  with  a  velocity  of  8‘4  x  10s  cm.  per 
second.  The  calculated  maximum  is,  moreover,  about  thirty  times  as 
large  as  that  which  has  been  found  experimentally.  It  is  shown, 
however,  that  the  theory  may  be  brought  into  line  with  experiment  if 
it  is  assumed  that  a  portion  of  the  space  occupied  by  the  atom  is 
impenetrable,  the  size  of  this  impenetrable  region  depending  on  the 
velocity  of  the  /3-rays.  H.  M.  D. 

Multiply-charged  Atoms.  Sir  Joseph  J.  Thomson  (Phil.  Mag., 
1912,  [vi],  24,  668 — 672.  Compare  Abstr.,  1911,  ii,  457  ;  this  vol.,  ii, 
410). — The  parabolic  bands  which  are  obtained  when  the  positive 
rays,  passing  through  a  discharge  tube  containing  mercury  vapour, 
are  subjected  to  the  influence  of  superposed  magnetic  and  electric 
fields  and  then  allowed  to  fall  on  a  photographic  plate,  have  been 
examined  in  greater  detail.  Photographs  obtained  with  large 
electi'ostatic  deflexions  exhibit  seven  distinct  parabolic  bands,  and 
measurements  of  mje  for  each  of  these  indicate  that  the  bands  are  due 
to  mercury  atoms  with  1,  2,  3,  4,  5,  6,  and  7  charges  respectively.  In 
general,  the  bands  get  less  distinct  as  the  charge  on  the  atom 
increases. 

YOL.  Oil.  ii.  68 
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By  measuring  the  electrostatic  displacement  of  the  head  of  the 
mercury  band  in  very  intense  fields,  it  has  been  found  that  this  is 
only  one-eighth  of  the  normal  displacement.  From  this,  it  follows 
that  the  atoms  which  give  rise  to  the  head  of  the  band  must  have 
eight  times  the  maximum  amount  of  energy  possessed  by  normal 
positive  atoms,  and  this  would  indicate  that  some  of  the  mercury 
atoms  have  lost  eight  corpuscles. 

The  mode  of  production  of  the  differently  charged  mercury  atoms 
is  discussed  in  reference  to  the  photographic  records,  and  evidence  is 
brought  forward  in  support  of  the  view  that  there  are  only  two  kinds 
of  ionisation,  in  one  of  which  the  mercury  atom  loses  one  corpuscle, 
and  in  the  other  eight  corpuscles.  The  mercury  atoms  with  two  to 
seven  charges  are  therefore  produced  by  the  re-combination  of  the 
most  highly  charged  atoms  with  one  or  more  corpuscles. 

The  singly  charged  atoms  are  supposed  to  be  generated  by  the 
action  of  the  cathode  rays,  whilst  the  production  of  the  atoms  with 
eight  charges  is  attributed  to  the  collision  of  the  mercury  atoms  with 
positive  rays. 

In  no  case  have  charges  approaching  those  acquired  by  mercury 
atoms  been  observed  with  other  elements.  The  atoms  of  most  of 
these  acquire  only  two  charges,  but  triply  charged  atoms  have  been 
found  in  the  case  of  nitrogen  and  argon. 

The  production  of  the  helium  parabolic  band  affords  a  means  of 
detecting  the  presence  of  very  small  quantities  of  helium  in  a  discharge 
tube.  It  is  estimated  that  the  helium  in  I  c.c.  of  air  can  be  recognised 
in  this  way.  H.  M.  D. 

Influence  of  the  Nature  of  the  Gas  on  Pulverisation  by 
Canal  Rays.  Volkmar  Kohlschutter  ( Zeitsch .  Elektrochem. ,  1912, 
18,  837 — 844.  Compare  this  vol.,  ii,  719). — Cadmium  vapour 
was  passed  into  a  glass  vessel  containing  two  cylindrical  aluminium 
electrodes  between  which  a  luminous  electric  discharge  was  passed, 
and  the  effect  of  variations  of  pressure  and  of  the  nature  of  the  gas 
in  the  vessel  on  the  distribution  of  the  condensed  metallic  vapour  was 
observed. 

At  very  low  pressures  the  metal  collects  most  largely  in  the  cathode 
compartment,  and  occurs  partly  as  a  lustrous  coating  on  the  walls, 
partly  on  the  electrode.  As  regards  the  amounts  on  the  two  elec¬ 
trodes,  the  proportion  on  the  cathode  increases  at  first  and  then 
diminishes  as  the  pressure  is  gradually  increased.  At  equal  pressures 
it  is  greater  in  hydrogen  than  in  nitrogen,  and  greater  in  the  latter 
than  in  argon.  From  08  mm.  pressure  upwards  more  metal  con¬ 
denses  on  the  anode  than  on  the  cathode,  but  the  excess  diminishes  at 
equal  pressures  with  increasing  density  of  the  gas  ;  thus  for  a 
pressure  of  12  mm.,  where  the  excess  on  the  cathode  side  in  hydrogen 
is  27‘8%,  the  distribution  in  argon  is  equal.  At  p  =  03  mm.  there 
is  an  excess  of  6‘1%  on  the  cathode,  but  in  argon  and  nitrogen  there 
is  finally  more  metal  on  the  anode  than  the  cathode.  The  explanation 
given  is  that  in  these  circumstances  a  cathodic  pulverisation 
(conversion  into  fine  powder)  of  the  cadmium  takes  place,  which  is 
more  marked  in  argon  than  in  nitrogen. 
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The  factors  concerned  in  bringing  about  the  above  results  are 
discussed  in  detail.  There  is  a  close  parallelism  between  the  viscosity 
of  the  gases  and  their  effect  on  the  distribution  of  the  metal.  G.  S. 

Positive  Rays.  Wilhelm  Wien  (Ann.  Physik.,  1912,  [iv],  39, 
519 — 544.  Compare  Abstr.,  1910,  ii,  475). — The  action  of  mercury 
vapour  on  a  beam  of  oxygen  and  hydrogen  canal  rays  passing  through 
the  vapour  has  been  further  examined.  The  apparatus  employed  was 
similar  to  that  described  in  the  previous  paper  ( loc .  cit.).  In  the 
case  of  the  oxygen  canal  rays,  the  data  show  definitely  that  the  ratio 
of  negative  to  positive  ions  is  increased  when  the  rays  are  passed 
through  mercury  vapour.  By  extending  the  lateral  dimensions  of  the 
magnetic  field  so  as  to  subject  the  rays  for  a  longer  time  to  its  action, 
it  has  been  found  that  the  introduction  of  a  layer  of  mercury  vapour 
has  also  an  appreciable  influence  on  the  ratio  between  the  ione  and  the 
atoms  in  the  hydrogen  canal  rays. 

A  theory  of  the  ionisation  phenomena  in  the  canal  rays  is  put 
forward,  and  on  the  basis  of  this,  a  method  by  which  the  mean  free 
path  of  the  canal  rays  may  be  determined  has  been  worked  out. 
Measurements  of  the  mean  free  path  of  both  the  charged  and  un¬ 
charged  atoms  in  the  hydrogen  and  oxygen  canal  rays  have  been  made. 

By  comparing  the  frequency  of  collision  of  the  positively  charged 
hydrogen  atoms  with  the  light  energy  emitted  by  a  hydrogen  atom 
per  centimetre  of  its  path,  and  assuming  that  the  smallest  quantity  of 
energy  emitted  by  an  atom  is  represented  by  Planck’s  elementary 
quantum,  it  is  calculated  that  only  one  out  of  275  collisions  of  the 
positively  charged  atoms  gives  rise  to  the  emission  of  light  correspond¬ 
ing  with  the  line  Hg.  H.  M.  D. 

The  Mass  and  Mobility  of  the  Positive  Ions  of  a  Flame. 
Georges  Moreau  (. Le  Radium,  1912,  9,  273 — 276). — The  mass  of  the 
positive  ion  may  be  determined  by  the  same  method  as  that  of  the 
negative  if  the  platinum  cathode  in  the  pure  flame  is  covered  with 
lime,  the  ions  diffusing  into  this  flame  through  a  guaze  from  a 
neighbouring  flame  charged  with  the  vapour  of  an  alkali  or  alkaline- 
earth  salt.  The  lime  renders  the  distribution  of  potential  in  the 
flame  more  nearly  uniform  and  permits  of  a  precise  measure  of  the 
diffusion  current.  From  this  the  mobility,  the  velocity  of  agitation, 
and  the  mass  of  the  ion  are  deduced  by  means  of  the  law  of  equipartition 
of  molecular  energy.  The  mean  value  for  the  mobility  at  1400°  for 
the  salts  of  the  alkali  and  alkaline-earth  elements  is  12  cm. /sec.  for 
1  volt/cm.,  and  its  value  is  nearly  independent  of  the  nature  of  the  salt 
and  its  concentration.  The  same  is  true  of  the  mass  of  the  ion 
between  1250°  and  1400°,  which  is  8  x  10~22  gram,  and  corresponds  to 
an  assemblage  of  from  three  to  ten  molecules.  From  previous  measure¬ 
ments  the  mass  is  deduced  at  443°,  343°,  and  288°  to  be  respectively 
6  x  10~20,  4  x  10-19,  and  6  x  10-J8.  At  15°  the  assemblage  would  contain 
70,000  molecules,  whilst  at  1900°  it  would  be  reduced  to  a  single 
molecule  of  the  salt  or  atom  of  the  metal.  F.  S. 

The  Supply  of  Radium  Emanation  from  the  Soil  to  the 
Atmosphere.  Louis  B.  Smyth  (Phil.  Mag.,  1912,  [vi],  24, 

632  —  637). — In  continuation  of  previous  experiments  (Abstr.,  1911, 
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ii,  1048)  two  series  of  experiments  from  Aug.  16th,  1911,  to  March  5th, 
1912,  on  the  emanation  content  of  the  ground  gas  from  a  depth  of 
50  cm.  below  the  surface  and  on  the  escape  of  emanation  from  the 
surface  at  an  adjacent  spot,  have  been  carried  out  on  a  lawn  at 
Trinity  College,  Dublin  where  the  soil  is  calcareous,  well  drained,  and 
several  metres  thick.  The  average  amounts  of  emanation  found  were  : 
ground  gas  (102  experiments),  163xl0-12  curie  per  litre,  and  exhaled 
gas  (98  experiments),  2673  x  10-12  curie  per  sq.  metre  of  surface  per 
hour.  No  seasonal  factor  appears  to  be  involved.  A  strong  wind 
increases  the  exhalation  and  decreases  the  amount  of  emanation  in  the 
ground  gas,  probably  by  exerting  suction  on  the  soil  capillaries.  Frost 
and  rain  cause  an  accumulation  of  emanation  beneath  the  surface. 
The  fluctuation  of  the  barometer  does  not  exert  any  direct  influence  on 
the  results,  apart  from  the  accompanying  effects  of  storm  and  rain. 

F.  S. 

A  Comparison  of  the  Coefficients  of  Diffusion  of  Thorium 
and  Actinium  Emanations  with  a  Note  on  their  Periods  of 
Transformation.  May  S.  Leslie  (Phil.  Mag.,  1912,  [vi],  24, 
637 — 647). — A  source  of  the  emanation  was  placed  at  the  bottom  of  a 
long  tube,  and  the  distribution  of  active  deposit  measured  on  a  metal 
strip  fixed  in  the  axis  of  the  tube.  If  the  active  deposit  settles  at  the 
place  where  it  is  produced,  the  distribution  of  the  active  deposit  along 
the  tube  should  be  proportional  to  e~  s/a/As,  where  x  is  the  distance 
from  the  source,  JD  the  diffusion  coefficient  of  the  emanation,  and  A. 
the  radioactive  constant  of  the  emanation.  The  distribution  of  the 
active  deposit  was,  however,  not  exponential  with  this  disposition,  but 
became  so  when  two  parallel  metal  plates,  2  or  3  mm.  apart,  with  an 
electric  field  between  them  due  to  a  P.D.  of  160  volts,  were  employed. 
The  value  of  D  for  the  thorium  emanation  at  15°  varied  from  0  085  to 
0T15  according  to  the  quantity  of  emanation  employed,  the  higher 
value  corresponding  with  the  largest  amounts  of  emanation  obtained 
from  an  active  radiothorium  preparation.  Under  conditions  as  near 
as  possible  comparable  for  the  two  emanations,  the  value  for  that  of 
thorium  was  0T11  and  of  actinium  0T07,  indicating  that  the  mole¬ 
cular  weights  are  probably  very  nearly  equal.  The  real  diffusion 
coefficient  of  thorium  emanation  is  not  greater,  and  probably  less  than, 
0  085,  and  of  actinium  emanation,  0  098.  The  half-periods  of  the 
thorium  and  actinium  emanations,  determined  by  a  new  method,  were 
found  to  be  54’3  and  3 '92  seconds  respectively,  as  the  mean  of  several 
not  very  concordant  determinations.  F.  S. 

Radioactivity  of  Terrestial  Surface  Materials.  John  Joly 
(Phil.  Mag.,  1912,  [vi],  24,  694 — 705). — The  fusion  method  (Abstr., 
1911,  ii,  685)  is  more  trustworthy  than  the  solution  method  of  esti¬ 
mating  the  radium  content  of  rocks,  and  gives  results  differing  from 
it,  rendering  revision  of  older  measurements  by  the  new  method  desir¬ 
able.  Undifferentiated  materials  have  alone  been  dealt  with,  the 
question  of  magmatic  differentiation  being  reserved.  Individual 
specimens  are  not  examined,  but  samples  composed  of  a  large  number 
of  mixed  powdered  materials.  The  mean  results  are  expressed  in  the 
table  (in  10~12  gram  of  radium  per  gram  of  rock). 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  1033 


Igneous  Rocks. 


Acid. 

63  granites  . 

23  intrusive  and  volcanic  . 

Intermediate. 

12  syenites  . 

8  diorites  . 

18  trachytes  . 

10  “porphyries” . 

Basie. 

5  gabbros  and  norites  . 

8  diabases  and  dolerites  . 

14  basalts  and  melaphyres  (chiefly  Dec- 
can  and  Antarctic) . 

11  basalts  (chiefly  Hebridean)  . 

18  basalts  (generally  representative)  ... 

Additional. 

7  Vesuvian  lavas  . 

14  Gneisses  (various)  . 


2'7  \  Mean,  3-01 
3  *9  /  for  86  rocks 


2-4  1 

1*6  I  Mean,  2-57 
3'0  j  for  48  rocks 

2-8  J 


1- 3  1 

1-0 

2- 0 
0-5 
1-4 


Mean,  1  '28 
for  31  rocks 


12-6 

2-1 


The  means  of  the  determinations  of  other  observers  by  the  solution 
method  are:  acid  (33  rocks)  2-l7,  intermediate  (43  rocks)  1'28  ;  and 
basic  (26  rocks)  0  58.  The  author  provisionally  rejects  in  these  means 
his  own  solution  results,  which  are  inexplicably  high  compared  with 
those  of  others,  and  often  are  above  his  own  fusion  results.  Taking 
2  x  10 ~12  as  the  quantity  of  radium  and  2  x  10~5  as  the  quantity  of 
thorium  in  the  average  rocks  of  the  crust  of  the  earth,  the  total  heat 
development  is  25  x  10-u  calorie  per  gram  per  second,  and  a  depth  of 
17  kilometres  (10-6  miles)  accounts  for  all  the  heat  reaching  the  earth’s 
surface  from  below.  At  the  base  of  the  17  kilometre  layer  the  tempera¬ 
ture  due  to  radioactive  heat  would  be  only  246°,  which  indicates  that 
the  rocks  of  the  same  degree  of  radioactivity  as  those  at  the  surface  do 
not  extend  downwards  to  this  depth,  but  that  the  radioactive  layers 
are  at  once  deeper  and  less  rich  than  assumed  in  the  calculation. 

The  fusion  method  gives  for  the  mean  of  fifty-nine  secondary  rocks 
a  radium  content  of  1'5,  whereas  the  solution  method  indicates  lower 
results.  The  amount  of  thorium  is  1*16  x  10-5  gram  per  gram,  and  the 
total  heat  development  is  16'6  x  10-u  calories  per  gram  per  second. 
There  is  no  doubt  that  there  is  a  substantial  difference  in  radioactive 
content  between  igneous  and  sedimentary  materials.  F.  S. 


Conductivity  of  Gases  in  the  “  Electrodeless  Ring  Dis¬ 
charge.”  Richard  Wachsmuth  (Ann.  Physik,  1912,  [iv],  39, 
611 — 624). — Experiments  are  described  which  show  that  the  electrical 
conductivity  of  a  gas,  subjected  to  the  action  of  the  electrodeless 
discharge,  varies  with  the  pressure  in  a  definite  and  characteristic 
manner.  The  form  of  the  curve  showing  the  relation  between  the 
conductivity  and  the  pressure  is  the  same  for  oxygen,  hydrogen 
nitrogen,  carbon  dioxide,  and  air.  As  the  pressure  is  reduced  below 
about  2  mm.,  the  conductivity  increases  slowly  to  a  maximum,  then 
falls  to  a  minimum,  and  on  further  reduction  of  pressure  rises  very 
quickly  to  a  second  maximum.  These  changes  in  conductivity  are 
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accompanied  by  variations  in  the  character  of  the  luminosity  emitted 
by  the  contents  of  the  discharge  tube.  If  the  pressure  is  reduced 
below  the  point  at  which  the  second  maximum  is  observed,  the  lumin¬ 
osity  disappears  and  the  conductivity  falls  to  zero. 

In  so  far  as  the  first  portion  of  the  curve  corresponding  with  the 
higher  pressures  is  concerned,  it  is  shown  that  the  curve  is  similar  to 
that  which  is  obtained  when  a  gas  is  ionised  by  Rontgen  rays.  In 
this  region  of  pressure,  where  there  is  no  luminosity  effect,  the  number 
of  ions  produced  by  the  electrode-less  discharge  is  proportional  to  the 
pressure  of  the  gas.  The  behaviour  at  lower  pressures  is  shown  to  be 
due  to  the  ionisation  of  the  mercury  vapour  in  the  tube,  the  second 
increase  in  conductivity  with  falling  pressure  being  due  to  the  fact 
that  the  pressure  of  the  mercury  vapour  remains  sensibly  constant. 

H.  M.  D. 

Conductivity  Measurements  on  Alloys  as  a  Method  of 
Determining  their  Constitution.  W.  Guertler  ( Zeitsch .  Elektro- 
chem.,  1912,  18,  601 — 615.  Compare  Abstr.,  1907,  ii,  65,  524  ; 
J.  Institute  of  Metals ,  1911,  6,  150). — The  paper  is  mainly  theoretical, 
and  is  concerned  with  the  conclusions  which  may  be  drawn  from 
measurements  of  the  electrical  resistance  of  alloys  and  the 
temperature-coefficient  of  the  conductivity.  Some  of  the  results 
have  already  been  published  ( loc .  cit.).  Emphasis  is  laid  on  the  fact 
that  besides  the  equilibrium  of  the  different  phases,  as  represented  by 
the  equilibrium  diagram,  the  equilibria  of  the  molecules  inside  the 
single  phases  is  also  of  importance,  and  no  information  on  these 
points  is  afforded  by  the  equilibrium  diagram.  Further,  any  system 
in  which  two  independent  crystalline  individuals  are  present  is 
necessarily  unstable.  The  insufficiency  of  the  thermal  analysis 
method  of  Tammann  is  pointed  out. 

The  law  of  Matthiessen,  that  the  diminution  of  conductivity  in  an 
alloy  (expressed  as  a  percentage  of  the  conductivity  calculated  from 
the  mixture  rule)  is  equal  to  the  diminution  of  the  absolute 
temperature-coefficient  of  conductivity  is  shown  to  hold  for  alloys  of 
iron  and  gold  (iron  with  1,  3,  5,  10,  and  20%  of  gold),  and  holds  both 
for  homogeneous  and  heterogeneous  systems.  There  are  certain 
exceptions  to  the  rule,  however,  and  a  possible  explanation  of  these 
exceptions  is  suggested. 

The  significance  of  the  breaks  in  the  isotherms  in  dependence  on 
the  concentration  and  of  the  breaks  on  the  resistance-temperature 
curves  is  discussed,  with  special  reference  to  the  change  from  a 
homogeneous  to  a  heterogeneous  structure.  G.  S. 

The  Electrical  Conductivity  of  Metallic  Alloys  in  the 
Liquid  State.  Karl  Bornemann  and  G.  von  Rauschenplat 
( M etallurgie ,  1912,  9,  473 — 486,  505 — 515.  Compare  Bornemann  and 
Muller,  Abstr.,  1910,  ii,  924). — The  method  previously  described  has 
been  extended  to  temperatures  as  high  as  1500°  by  the  use  of  magnesia 
tubes.  Carbon  electrodes  are  used,  but  in  cases  in  which  the  metal 
dissolves  carbon,  copper  electrodes  cooled  internally  by  water  have 
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been  employed.  Attempts  to  avoid  electrodes  by  measuring  the 
induction  in  a  secondary  circuit  consisting  of  an  annular  vessel  filled 
with  the  molten  alloy  have  proved  unsuccessful. 

Whether  the  conductivity  of  a  liquid  metal  is  raised  or  lowered  by 
the  addition  of  a  second  metal  does  not  depend  on  the  conductivity 
of  the  added  metal.  The  evidence  from  analgams  and  alloys  of  lead 
tends  to  show  that  the  determining  factor  is  the  tendency  to  form 
compounds.  The  alkali  metals,  with  a  strong  tendency  to  combine, 
always  lower  the  conductivity,  whilst  indifferent  metals  may  either 
raise  or  lower  it. 

The  liquid  alloys  of  copper  and  nickel  give  a  conductivity  curve 
which  is  continuous,  with  a  distinct  minimum,  whilst  copper  and 
antimony  show  a  break  at  the  composition  Cu3Sb.  This  discontinuity 
is  still  more  strongly  marked  in  the  curve  of  temperature-coefficients. 
Some  alloys  of  this  series  have  a  temperature-coefficient  which  is 
either  negative  throughout  or  negative  at  low  and  positive  at  high 
temperatures.  This  may  be  due  to  thermal  dissociation  of  the 
compound  Cu3Sb.  Similarly,  the  negative  coefficient  of  fused  cuprous 
sulphide  may  be  due  to  thermal,  and  not  to  electrolytic,  dissociation  of 
the  sulphide.  C.  H.  D. 

[Dissociation  Constants  of  Sulphuric  Acid.]  Karl  Drucker 
(. Zeitsch .  physikal .  Chem .,  1912,  80,  630). — In  connexion  with  the 
recent  paper  of  Enklaar  on  this  subject  (Abstr.,  1911,  ii,  1071),  the 
author  points  out  that  he  used  E.M.F.  as  well  as  electrical  con¬ 
ductivity  measurements  in  arriving  at  the  value  0  018  for  the  second 
dissociation  constant  of  sulphuric  acid  (compare  Abstr.,  1911,  ii, 
687),  and,  further,  the  value  for  the  migration  velocity  of  the  HS04' 
ion  given  in  his  latest  communication  is  about  half  that  ascribed  to 
the  |S04"  ion,  and  corresponds  fairly  closely  with  the  value  giveD  by 
Noyes  (Abstr.,  1910,  ii,  937).  Gr.  S. 

Conductivity  and  Dissociation  of  Certain  Organic  Acids 
at  35°,  50°,  and  65°.  E.  P.  Wightman  and  Harry  C.  Jones 
(Amer.  Chem.  J.,  1912,  48,  320 — 352). — In  earlier  papers  (White  and 
Jones,  Abstr.,  1910,  ii,  821  ;  Wightman  and  Jones,  Abstr.,  1911,  ii, 
689)  an  account  has  been  given  of  the  conductivity  and  dissociation 
of  a  large  number  of  organic  acids  at  temperatures  between  0°  and 
35°.  A  good  many  of  these  acids  have  now  been  studied  at  50°  and 
65°,  and  the  work  done  on  them  at  35°  has  been  repeated. 

The  results  obtained  at  the  higher  temperatures  confirm  the 
conclusions  drawn  from  the  previous  investigations.  It  is  shown, 
however,  that  the  statement  that  the  temperature-coefficients  of 
conductivity  increase  with  dilution  is  not  always  true.  The 
irregularities  in  the  percentage  temperature-coefficients  are  probably 
the  result  of  many  varying  factors  which  are  closely  related  to  one 
another.  The  dissociation  of  the  organic  acids  decreases  in  all  cases 
on  passing  from  50°  to  a  higher  temperature.  The  values  of  /x^  for 
the  organic  acids,  plotted  against  the  number  of  atoms  in  the  anion, 
do  not  give  a  very  even  curve.  This  is  probably  due  to  the  fact  that 
the  sodium  salts,  from  the  values  of  which  the  /x0 0  values  of  the 
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acids  are  obtained,  are  more  or  less  hydrated,  and  the  rising 
temperature  produces  varying  effects.  E.  G. 

The  Influence  of  Absorbed  Gases  on  the  Electrical  Resist¬ 
ance  of  Metallic  Wires.  Adolf  Sieverts  (Internal.  Zeitsch. 
Metallographie,  1912,3,  36- — 60). — The  resistance  of  wires  of  platinum, 
copper,  nickel,  and  iron  is  not  appreciably  affected  by  the  presence  of 
hydrogen  under  atmospheric  pressure  up  to  920°.  Carbon  monoxide  is 
also  without  influence  on  the  resistance  of  nickel.  The  resistance  of 
silver  is  increased  by  heating  in  hydrogen,  although  silver  does  not 
absorb  hydrogen  (Abstr.,  1907,  ii,  741).  A.  permanent  alteration  of 
the  metal  occurs,  as  the  resistance  does  not  return  to  its  original  value 
after  heating  in  a  vacuuni  or  in  oxygen.  On  the  other  hand,  the 
resistance  of  palladium  is  increased  proportionally  to  the  concentration 
of  the  absorbed  hydrogen.  The  relative  alteration  is  less  at  high  than 
at  low  temperatures.  The  increase  of  resistance  is  so  great  relatively 
to  the  concentration  of  the  dissolved  hydrogen  as  to  point  to  the 
existence  of  a  solid  solution.  Hydrogen  absorbed  at  the  palladium 
cathode  has  at  low  concentrations  a  greater,  and  at  higher  concentra¬ 
tions  (20  volumes  :  1)  a  less,  influence  than  molecular  hydrogen.  The 
temperature-coefficient  of  such  solid  solutions  is  equal  to  that  of  pure 
palladium.  C.  H.  D. 

Properties  of  Oil  Emulsions.  II.  Stability  and  Size 
of  the  Particles.  Ridsdale  Ellis  ( Zeitsch .  physikal.  Chem.,  1912, 
80,  597 — 616.  Compare  this  vol.,  ii,  13). — The  stability  of  a  pure  oil- 
water  emulsion  is  greatest  when  the  contact  potential  reaches  its 
maximum,  that  is,  in  dilute  alkaline  solution.  The  stability  is 
diminished  by  the  addition  of  acid  or  alkali  in  concentrations  exceeding 
O  OOliVto  an  extent  corresponding  with  the  simultaneous  lowering  of 
the  contact  potential.  The  stability  of  the  emulsion  does  not  depend 
on  the  surface  tension  at  the  oil- water  boundary. 

The  diminution  of  stability  of  the  emulsion  with  diminishing 
contact  potential  is  due  to  a  diminution  in  the  strength  of  the  electric 
double  layer.  As  the  latter  is  in  these  circumstances  more  easily 
ruptured,  the  particles  in  an  emulsion  or  suspension  colloid  can  unite 
more  readily. 

The  concentration  of  salts  of  univalent,  bivalent,  and  tervalent 
metals  required  to  reduce  the  charge  on  the  particles  to  zero  is  in  the 
same  ratio  as  the  minimum  concentration  of  the  same  salts  necessary  to 
cause  immediate  coagulation  of  a  colloidal  solution  The  stability  of  a 
suspension  colloid  depends  almost  entirely  on  the  contact  potential  at 
the  surface  of  the  particles,  and  scarcely  at  all  on  alterations  of  surface 
tension  ;  when  the  contact  potential  becomes  zero,  the  stability  of  the 
system  is  also  zero,  and  coagulation  takes  place  immediately.  G.  S. 

A  Constant  Form  of  a  Galvanic  Element  with  Carbon 
Anode  (Brennstoff  Element).  Franz  Fischer  and  Richard 
Lepsius  ( Ber .,  1912,  45,  2316 — 2317.  Compare  Bechtereff,  Abstr., 
1911,  ii,  1054). — The  element  consists  of  fused  sodium  hydroxide 
contained  in  a  nickel  or  iron  crucible,  the  one  electrode  being  a  carbon 
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rod,  the  other  a  rod  of  fused  ferrosoferric  oxide  as  made  by  the 
Fabrik  Griesheim-Elektron.  The  voltages,  on  open  circuit,  are  0‘6,  0*7, 
and  0'8  volt  at  350°,  450°,  and  550°  respectively.  When  closed  through 
a  resistance  of  10  ohms  the  voltage  falls  to  0  6  volt  at  550°,  the 
current  strength  being  60  milliamperes  and  remaining  constant  for 
hours.  The  constancy  of  the  E.M.F.  thus  obtained  distinguishes 
this  cell  from  others.  By  blowing  air  on  to  the  iron  oxide  electrode, 
its  depolarising  action  is  somewhat  improved.  T.  S.  P. 

Influence  of  Colloidal  Sulphur  on  the  Electrical  Conductivity 
of  Certain  Electrolytes.  M.  Raffo  and  G.  Rossi  ( Zeitsch .  Chem. 
Ind.  Kolloide,  1912,  11,  121 — 124;  Gazzetta,  1912,  42,  ii,  326 — 331). 
— If  the  sulphur  contained  in  a  colloidal  solution,  prepared  by  Raffo’s 
method  (Abstr.,  1908,  ii,  683),  is  precipitated  by  the  action  of  sunlight, 
the  electrical  conductivity  of  the  resulting  aqueous  solution  containing 
sodium  sulphate  and  sulphuric  acid  is  found  to  be  very  much  larger 
than  that  of  the  original  colloidal  solution. 

When  further  quantities  of  the  sulphates  are  added  to  the  colloidal 
sulphur  solution,  the  observed  increase  in  conductivity  agrees, 
however,  with  that  calculated  on  the  assumption  that  the  sulphur  is 
without  influence  on  the  added  electrolytes.  These  facts  seem  to 
show  that  the  sulphates  originally  present  in  the  colloidal  solution  are 
in  some  way  associated  with  the  sulphur.  This  condition  cannot  be 
attained  by  the  subsequent  addition  of  the  salts  to  the  colloid. 

When  other  electrolytes,  such  as  lithium  chloride,  potassium  chloride, 
sodium  nitrate,  and  sodium  chloride,  all  of  which  tend  to  coagulate  the 
sulphur,  are  added  to  the  colloidal  solution,  the  observed  increase  in 
conductivity  agrees  with  that  calculated  on  the  above  assumption. 

H.  M.  D. 

Influence  of  the  Acid  Content  of  the  Electrolyte  on  the 
Chemical  Polarisation  of  the  Reversible  Electrode  Cu|Cu. 
David  Reichinstein  [with  A.  Burger  and  A.  Zieren]  ( Zeitsch . 
Elektrochem.,  1912,  18,  850 — 864.  Compare  Abstr.,  1911,  ii,  249). — 
The  influence  of  the  acid  concentration  of  the  electrolyte  on  the  anodic 
and  cathodic  polarisation  of  the  reversible  electrode  Cu|CuS04  has 
been  investigated,  and  it  is  shown  that  in  both  cases  the  polarisation 
diminishes  with  increasing  acid  concentration.  The  same  rule  holds 
for  the  cathodic  polarisation  of  the  electrode  Cd|CdS04. 

The  quotient  of  the  current  density  and  tbe  acid  concentrations 
(J/c  —  y)  represented  in  terms  of  the  concentrations  ( c  =  x )  is  a  hyper¬ 
bola  of  the  form  y  -  a  —  bjx  ;  the  constants  a  and  b  have  been  determined 
by  the  method  of  least  squares.  There  is  a  linear  relationship  between 
the  current  density  and  the  acid  concentration  of  the  form  J=ac  +  b. 
The  magnitude  of  b  is  greater  than  zero,  and  a  kinetic  interpretation 
of  this  fact  is  given.  G.  S. 

Electrolytic  Formation  of  Dichromate  from  Chromate. 
Erich  Muller  and  Eberhard  Sauer  ( Zeitsch .  Elektrochem.,  1912,  18, 
844 — 847). — In  the  electrolytic  preparation  of  dichromate  from 
chromate  with  a  diaphragm,  sodium  hydroxide  solution  being  used  as 
anolyte  and  sodium  chromate  as  catholyte,  the  yield  in  alkali  in  the 
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cathode  compartment  falls  behind  that  of  the  dichromate  in  the  anode 
compartment.  This  result  is  due  to  the  formation  in  the  diaphragm 
of  a  more  concentrated  alkali  solution  than  in  the  cathode  com¬ 
partment,  and  it  is  shown  that  this  result  can  be  accounted  for  in 
terms  of  the  various  chemical  changes  taking  place  and  the  different 
migration  velocities  of  the  ions  concerned.  G.  S. 

Reduction  of  Potassium  Dichromate  in  Solution  by 
Alternating'  Currents,  Paul  Wenger  and  D.  Midhat  ( Ann .  Chim. 
anal.,  1912,  17,  321 — 323). — The  reduction  of  potassium  dichromate 
in  dilute  sulphuric  acid  solution  (2  c.c.  of  Nj  1  acid  per  200  c.c.  of 
solution)  by  an  alternating  current  of  110  volts  and  2'5  amperes  is 
dependent  on  the  time  of  action  when  platinum  electrodes  are  employed  ; 
with  rotating  electrodes,  100%  of  the  dichromate  is  reduced  in  one 
hour  and  forty-five  minutes,  whilst  in  the  same  time  only  51 '6%  is 
reduced  when  stationary  electrodes  are  used.  The  reduction  is  also  a 
function  of  the  kind  of  electrode,  the  following  proportions  of  the 
quantity  of  salt  present  beiug  reduced  in  one  hour  by  different 
rotating  electrodes:  copper,  95 '4%;  aluminium,  7'3%;  lead,  76 '4%; 
nickel,  45-8%;  silver,  95’4%;  platinum,  66’8%.  In  the  case  of 
aluminium  and  lead,  the  reduction  proceeded  more  rapidly  with 
stationary  electrodes.  W.  P.  S. 

Electrolytic  Reduction  of  Difficultly  Reducible  Organic 
Substances  at  Thallium  Cathodes.  Georg  Zerbes  ( Zeitsch . 
Elektrochem.,  1912,  18,  619 — 632).— The  electrolytic  reduction  of 
caffeine,  pyridine,  and  succinimide  with  cathodes  of  thallium  has  been 
investigated.  The  results  correspond  closely  with  the  corresponding 
experiments  of  Tafel  and  his  co-workers  (compare  Abstr.,  1905,  ii, 
224;  1906,  ii,  216)  with  lead  and  mercury  cathodes.  The  super¬ 
tension  at  thallium  electrodes  is  of  the  same  magnitude  as  at  lead, 
mercury,  and  cadmium  cathodes,  and  therefore  reductions  take  place 
readily  with  thallium  electrodes.  One  peculiarity  of  the  reductions 
with  thallium  is  that  the  yield  does  not  reach  its  maximum  at  the 
commencement  of  electrolysis,  and,  corresponding  with  this,  the 
potential  at  which  hydrogen  is  evolved  only  gradually  reaches  the 
final  value. 

During  the  electrolytic  reduction  of  caffeine,  the  yield  of  the  reduc¬ 
tion  product  falls  gradually  from  its  maximum  value  as  observed  by 
Tafel  with  lead  cathodes,  a  result  ascribed  to  the  formation  on  the 
cathode  of  a  layer  of  some  of  the  products  resulting  from  the 
decomposition  of  deoxycaffeine.  The  formation  of  this  layer  on  the 
cathode  also  probably  accounts  for  the  rise  of  potential  at  a  thallium 
cathode  caused  by  the  addition  of  deoxycaffeine.  During  the  reduction 
of  pyridine  the  rate  of  yield  remains  constant  for  a  long  period,  and, 
corresponding  with  this,  the  reduction  product,  piperidine,  does  not 
influence  the  cathode  potential. 

When  a  solution  of  thallium  in  hydrofluosilicic  acid  was  electrolysed 
with  the  object  of  obtaining  thallium  in  thick  plates,  thallous  silico- 
fluoride,  Ti2SiF6,  separated  in  transparent,  octahedral  crystals,  readily 
soluble  in  water.  From  solutions  of  this  salt  on  electrolysis,  the 
thallium  separated  in  leaflets  and  not  in  coherent  form.  G.  S. 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  1039 


The  Photo-electric  Effect.  Owen  W.  Richardson  and  Karl 
T.  Compton  [Phil.  Mag.,  1912,  [vi],  24,  575—594). — The  photo¬ 
electric  properties  of  platinum,  copper,  bismuth,  tin,  zinc,  aluminium, 
magnesium,  and  sodium  have  been  investigated  by  means  of  an 
arrangement  of  apparatus  in  which  the  ultra-violet  rays  were  allowed 
to  fall  on  a  small  strip  of  the  metal  placed  at  the  centre  of  a  bulb  of 
7-5  cm.  diameter,  the  inner  surface  of  which  was  silvered.  With  this 
arrangement,  the  applied  electric  field  is  approximately  radial,  and 
electron  reflexion  is  almost  entirely  eliminated  without  the  use  of  a 
screen  and  an  auxiliary  field.  At  the  same  time,  it  enables  the  dis¬ 
tribution  of  total  kinetic  energy  to  be  measured,  instead  of  merely 
the  distribution  of  the  velocity  component  normal  to  the  emitting 
electrode. 

For  each  metal,  measurements  were  made  with  light  of  various 
wave-lengths,  and  the  electrometer  readings,  obtained  in  the  application 
of  different  electrical  fields,  were  in  all  cases  corrected  for  the 
contact  difference  of  potential  between  the  emitting  and  receiving 
electrodes. 

The  data  obtained  show  that  the  maximum  energy  of  the  photo¬ 
electrons,  expressed  in  volts,  is  a  linear  function  of  the  frequency  of 
the  exciting  light,  and  that  the  average  energy,  which  is  equal,  within 
the  limits  of  experimental  error,  to  the  most  probable  energy,  also 
bears  a  linear  relation  to  the  frequency.  The  velocity  distribution 
curves  for  the  different  wave-lengths  indicate  that  this  curve  will 
degenerate  into  a  straight  line,  coincident  with  the  current  axis,  when 
the  wave-length  of  the  incident  light  is  increased  to  a  certain  value. 
This  represents  the  longest  wave-length  which  will  produce  any  photo¬ 
electric  effect  in  the  metal  under  investigation,  and  the  electrons 
emitted  by  this  light  are  emitted  with  zero  velocity.  This  wave-length 
or  the  equivalent  frequency  represents  therefore  a  constant  which 
determines  the  photo-electric  properties  of  the  metal. 

The  values  obtained  for  the  maximum  and  mean  energies  of  the 
electrons,  and  for  the  limiting  wave-lengths  of  the  photo-electrically 
active  light  are  recorded  for  each  of  the  metals  investigated. 

H.  M.  D. 

Magneto-optical  Kerr  Effect  for  Ferro-magnetic  Com¬ 
pounds.  P.  Martin  (Ann.  Physik,  1912,  [iv],  39,  625 — 636). — 
The  author  has  investigated  the  magneto-optical  properties  of  alloys 
of  manganese  with  tin,  antimony,  and  bismuth  having  the  com¬ 
position  corresponding  with  Mn4Sn,  MnSb,  and  MnBi  respectively. 
The  dispersion  curves  for  the  region  \  =  4350  to  A.  =  6750  are  plotted 
from  the  experimental  data.  Corresponding  curves  have  also  been 
obtained  for  cementite,  pyrrhotine,  and  a  cerium  iron  alloy.  The 
Kerr  effect  is  not  exhibited  by  manganese  boride  and  amorphous  iron 
sulphide  (FeS).  H.  M.  D. 

Fusibility  Curves  of  Volatile  Systems  :  Mechanism  of 
the  Formation  of  Esters.  Georges  Baume  and  P.  Pamfil  ( Compt . 
rend.,  1912,  155,  426 — 430.  Compare  Abstr.,  1911,  i,  414). — By 
means  of  an  apparatus  previously  described  (Abstr.,  1909,  ii,  545  ; 
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1911,  ii,  696),  the  authors  have  studied  the  fusibility  curve  of 
mixtures  of  a  known  quantity  of  the  compound  Et*C02H,HCl,  with 
increasing  quantities  of  methyl  alcohol,  and  find  that  there  is  a  sharp 
maximum  point  corresponding  with  the  compound  Et*C02H.HCl,  + 
MeOH.  This  constitutes  the  first  stage  in  the  formation  of  the  ester. 
Starting  with  the  compound  MeOH.HCl,  and  adding  increasing 
quantities  of  propionic  acid,  the  temperature  readings  are  found 
to  vary  quite  irregularly.  Diagrams  of  the  apparatus  and  the  various 
fusibility  curves  are  given.  The  results  show  the  three  temperature 
zones  of  indifference,  addition,  and  substitution  (compare  Guye,  Abstr., 

1910,  ii,  899).  W.  G. 

Form  of  the  Fusion  Curve  (Solid-Liquid  Equilibrium  Curve) 
and  its  Critical  End-points.  Johannes  J.  van  Laae  ( Chem . 
Weekblad,  1912,  9,  744 — 755). — A  summary  of  previous  papers  by  the 
author,  and  a  criticism  of  Bridgman’s  results  ( Proc .  Amer.  Acad.  Set., 

1911,  47,  No.  12  •  1912,  47,  No.  13).  A.  J.  W. 

Cryoscopy  in  Paracetaldehyde.  Wladimir  Luginin  and 
Georges  Dupont  (Bull.  Soc.  chim.,  1912,  [iv],  11,  904 — 909.  Compare 
Abstr.,  1911,  ii,  369). — Paracetaldehyde  is  recommended  as  a  solvent 
in  cryoscopy  on  account  of  its  rapidity  of  crystallisation,  high 
cryoscopic  constant,  and  fair  stability. 

The  mean  value  of  K  is  70'5,  but  with  increasing  concentration  the 
relation  AT/p  varies,  and  then  A T—  KYnjN+n,  where  Kx  —  \00K/Ms  — 
53’2.  The  latter  formula  is  in  closer  agreement  with  the  results 
obtained  than  that  proposed  by  Baud  and  Gay  (Abstr.,  1910,  ii,  689). 
It  is  suggested  that  the  formula  M  —  p/^KyjAT—l)  deduced  from 
this  is  more  suitable  for  general  use  in  cryoscopy  than  that  of  Raoult. 

Paracetaldehyde,  like  the  hydrocarbons,  gives  anomalous  results 
with  hydroxy-compounds,  except  in  very  dilute  solutions  and  with 
substances  of  comparatively  high  molecular  weight ;  thus  borneol  gives 
normal  values.  T.  A,  H. 

Heat  of  Formation  of  Hydrogen  Selenide.  Luigi  Rolli  (Atti 
R.  Accad.  Lincei,  1912,  [v],  21,  ii,  278 — 283). — In  view  of  the  discordant 
values  obtained  for  this  quantity,  the  author  has  determined  it  anew. 
In  a  tube  kept  at  constant  temperature  and  containing  hydrogen 
instead  of  air,  a  mixture  of  iodiue  and  selenium  is  placed,  and  a 
current  of  pure  dry  hydrogen  selenide  is  passed.  In  this  way  a 
gaseous  mixture  of  H2Se,  Hi,  I2,  and  H2  is  obtained  in  equilibrium 
with  solid  iodine  and  selenium.  The  analysis  of  this  mixture  by 
appropriate  methods  gives  the  value  of  K  ■  for  the  equilibrium  2HI  + 
Se  H2Se  +  I2.  When  K  is  known,  the^  heat  change  in  this  reaction 
can  be  calculated.  It  was  found  that  H2Se  +  I2(solid)  =  2HI  +  Se(solid) 

-  3953'65  cal.  Since  the  heat  of  formation  of  hydrogen  iodide  is 
known,  that  of  hydrogen  selenide  can  now  be  calculated  ;  it  is  found 
to  be  -  16025  6  cal.  This  refers  to  amorphous  selenium.  For  mono¬ 
clinic  selenium  and  the  other  modification,  the  values  are  consequently 

—  17075  cal.  and  -  17455  cal.  respectively.  R.  V.  S. 
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Heat  of  Formation  of  Lead  Iodide  and  Lead  Chloride. 

F.  Kokek  and  H.  Braune  ( Zeitsch .  Elektrochem .,  1912,  18,  818 — 821). 
— The  determinations  were  made  by  a  very  accurate  calorimetric 
method,  a  large  Dewar  flask  being  used  as  calorimetric  vessel  and 
the  temperature  measured  with  a  platinum  resistance  thermometer. 
In  the  case  of  lead  iodide,  lead  and  iodine,  on  the  one  hand,  and  lead 
iodide  on  the  other,  were  added  to  a  solution  of  potassium  iodide,  and 
from  the  difference  in  the  thermal  effect  the  heat  of  formation  of  lead 
iodide  was  found  to  be  41,850  cal.  For  lead  chloride  the  heats  of 
solution  of  this  salt  and  lead  iodide  respectively  in  sodium  hydroxide 
were  determined,  and  using  the  data  of  Thomsen  for  the  difference  of 
the  heat  changes  which  occur  when  iodide  and  chlorine  change  from  the 
solid  and  gaseous  forms  respectively  to  the  ionic  condition,  the  value  of 
85,570  calories  is  obtained  for  the  heat  of  formation  of  lead  chloride. 

This  value  is  about  2215  cal.  higher  than  the  mean  of  the  values  of 
Berthelot  and  Thomsen,  and  is  in  good  agreement  with  that  calculated 
by  Pollitzer  (compare  Abstr.,  1911,  ii,  180),  and  the  criticisms  by 
Cohen  (compare  Abstr.,  1911,  ii,  180)  of  Pollitzer’s  results  are 
therefore  not  valid.  G.  S. 

Heat  of  Combustion  of  Ethylbenzene.  Richard  H.  Jesse,  jun. 

( J .  Amer.  Chem.  Soc.,  1912,  34,  1337 — 1341). — Richards  and  Jesse 
(Abstr  ,  1910,  ii,  269)  have  determined  the  heat  of  combustion  of 
several  isomeric  substances,  including  the  three  xylenes.  In  connexion 
with  the  xylenes,  it  was  considered  desirable  to  study  the  isomeric 
compound,  ethylbenzene,  and  its  heat  of  combustion  has,  therefore, 
been  determined.  The  method  of  adiabatic  calorimetry  was  used  as 
in  the  earlier  work. 

If  the  heat  of  combustion  of  sucrose  is  taken  as  16-545  kilojoules 
per  gram  (Fischer  and  Wrede,  Abstr.,  1904,  ii,  469),  the  heat  of 
combustion  of  ethylbenzene  is  42’63  kilojoules  per  gram,  or  4520 
kilojoules  per  gram-mol.  Regarding  a  large  calorie  as  equivalent  to 
4'179  kilojoules,  the  heat  of  combustion  is  1081*5  Cal.  per  gram-mol. 
If,  on  the  other  hand,  the  value  of  the  Bureau  of  Standards  for  the 
heat  of  combustion  of  sugar  (3943  cal.)  is  adopted,  the  heat  of 
combustion  of  a  gram-mol.  of  ethylbenzene  is  1077'3  Cal.  E.  G. 

The  Law  of  Molecular  Attraction.  James  E.  Mills  (Phil.  Mag., 
1912,  [vi],  24,  483 — 500.  Compare  Abstr.,  1902,  ii,  596 ;  1904,  ii, 
642). — On  the  assumption  that  molecular  attraction  varies  inversely  as 
the  seventh  power  of  the  distance  of  separation  of  the  molecules, 
Kleeman  (compare  Abstr.,  1910,  ii,  932)  deduced  the  relationship 
A/(d.2  -  D2)  =  constant,  in  which  A  is  the  internal  heat  of  vaporisation,  d 
the  density  of  the  liquid  substance,  and  D  the  density  of  the  saturated 
vapour.  As  the  author  has  shown  previously  (loc.  cit.),  the  assumption 
of  the  inverse  square  law  of  attraction  leads  to  the  equation  A j(db  —  D i)  = 
constant.  By  reference  to  the  available  experimental  data  for  ethyl 
ether,  n-pentane,  ■isopentane,  benzene,  and  carbon  tetrachloride,  it  is 
now  shown  that  the  degree  of  constancy  of  A j(d$  —  D$)  is  much  greater 
than  that  of  A /(d?  -  IE)  in  the  case  of  all  five  substances  for  tempera¬ 
tures  varying  from  0°  to  the  respective  critical  temperatures.  For 
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the  remaining  twenty- five  non-associated  substances  investigated  by 
Young,  the  divergences  from  the  mean  value  of  the  constant  are  in 
all  cases  less  than  2 %  if  the  data  for  0°  and  for  temperatures  near  the 
critical  temperature  are  excluded.  For  eight  of  the  twenty-five 
substances,  the  divergence  is,  throughout  the  entire  range  of  tempera¬ 
ture,  less  than  1%,  and  out  of  a  total  of  430  comparisons,  there 
are  only  17  cases  in  which  the  divergence  exceeds  1*5%. 

The  later  portion  of  the  paper  is  devoted  to  a  criticism  of  Kleeman’s 
conclusions  relating  to  the  connexion  between  the  internal  heat  of 
vaporisation  and  the  change  in  density  accompanying  the  transition 
from  the  liquid  to  the  saturated  vapour. 

According  to  Tyrer  (compare  this  vol.,  ii,  136),  the  increase  in  the 
specific  heat  of  a  fluid,  which  occurs  when  the  density  is  increased, 
indicates  that  intra-molecular  energy  is  liberated  when  isothermal 
expansion  occurs,  but  this  is  probably  not  contradictory  to  the  opera¬ 
tion  of  the  inverse  square  law  of  attraction.  H.  M.  D. 

Alteration  in  Properties  of  Metals  by  Mechanical  Treat¬ 
ment.  Gustav  Tammann  ( Zeitsch .  Elektrockem.,  1912,  18,  584 — 598). 
— A  more  detailed  account  of  work  already  published  (compare  Abstr., 
1912,  ii,  21).  G.  S. 

Surface  Tension  of  Protein  Solutions.  Filippo  Bottazzi  (Atti 
Ji.  Accctd.  Lincei,  1912,  [v],  21,  ii,  221 — 230). — The  author’s  measure¬ 
ments  have  been  made  with  Traube’s  stalagmometer  at  28°.  Suspen¬ 
sions  of  casein  of  different  origins  have  a  lower  surface  tension  than 
water.  This  indicates  the  presence  of  soluble  impurities.  When  the 
suspension  is  converted  into  a  solution  by  addition  of  sodium  hydroxide, 
a  great  fall  of  surface  tension  occurs.  From  these  experiments  it 
appears  that  casein  is  not  a  suitable  substance  for  this  work,  although 
it  has  been  employed  by  other  authors. 

By  prolonged  dialysis  of  the  blood-serum  of  the  ox  and  of  the  dog, 
the  author  has  obtained  a  protein,  termed  “mixed  seroalbumin,” 
of  which  dilute  true  solutions  can  be  obtained,  and  these  show  a 
decreased  surface  tension  due  to  the  dissolved  protein. 

Seroglobulin,  prepared  by  dialysing  the  blood-serum  of  the  ox  for 
many  months,  is  insoluble  in  water,  and  its  suspension  in  water  does 
not  lower  the  surface  tension.  When  by  the  addition  of  sodium 
hydroxide  a  solution  is  obtained,  this  has  a  lower  surface  tension  than 
water,  and  the  surface  tension  decreases  as  the  concentration  of 
dissolved  protein  is  increased.  B,.  Y.  S. 

Viscosity  of  Casein  Sols.  Harriette  Chick  and  Charles 
J.  Martin  ( Zeitsch .  Chem.  Ind.  Kolloide ,  1912,  11,  102 — 105). — The 
influence  of  concentration  and  temperature  on  the  viscosity  of  colloidal 
solutions  of  casein  in  sodium  hydroxide  has  been  investigated.  The 
curve  showing  the  connexion  between  the  viscosity  and  concentration 
at  25°  is  strongly  convex  to  the  concentration  axis,  and  this  is 
attributed  to  the  adsorption  of  water  by  the  colloid.  The  density- 
concentration  curve  is  slightly  concave  to  the  concentration  axis, 
a  result  which  appears  to  be  due  to  the  contraction  which  accompanies 
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the  adsorption  process.  The  ratio  of  the  viscosity  of  a  9  39%  solution 
to  that  of  water  at  the  same  temperature  falls  very  rapidly  as  the 
temperature  rises  and  this  is  ascribed  to  the  gradual  dehydration 
of  the  colloidal  particles.  The  effect  is  less  marked  in  less  concentrated 
solutions. 

In  the  case  of  both  acid  and  alkaline  casein  solutions,  the  viscosity 
increases  with  the  quantity  of  acid  or  alkali  present,  which  indicates 
that  the  casein  salt  particles  have  a  greater  adsorptive  power  for  water 
than  casein  itself.  H.  M.  D. 

Diffusion  of  Alkali  Salt  Vapours  in  Flames  and  the 
Measurement  of  the  Velocity  of  Flames.  Arthur  Becker 
{Phil.  Mctg.,  1912,  [vi],  24,  707—708). — A  claim  to  priority  and 
a  criticism  of  the  values  obtained  for  the  coefficients  of  diffusion 
of  alkali  salt  vapours  in  flames  by  Wilson  (this  vol.,  ii,  744).  It 
is  also  pointed  out  that  the  average  values  obtained  for  the  electric 
charges  on  the  luminous  particles  are  not  in  agreement  with  the 
results  found  by  other  observers.  H.  M.  D. 

Osmotic  Properties  of  Solutions.  Albert  Reychler  {Bull. 
Soc.  chim.  Belg.,  1912,  26,  409 — 414). — A  mathematical  paper  in 
which  expressions  for  the  vapour  tension,  elevation  of  b.  p.,  depression 
of  f.  p.,  and  the  osmotic  pressure  of  solutions  are  derived  from 
consideration  of  the  vapour  tension.  H.  W. 

Osmotic  Pressure  of  Aqueous  Solutions.  Camille  Gillet 
{Bull.  Soc.  chim.  Belg.,  1912,  26,  415 — 418). — The  author  considers 
the  osmotic  pressure  of  aqueous  solutions  from  the  point  of  view  that 
liquid  water  consists  of  an  equilibrium  mixture  of  molecules  of  hydrol 
and  dihydrol,  and  that  this  equilibrium  is  disturbed  by  the  dissolved 
substance  (compare  Abstr.,  1909,  ii,  388).  He  is  led  to  the  con¬ 
clusion  that  the  osmotic  pressure  is  not  proportional  to  the  number 
of  dissolved  molecules,  but  depends  on  a  number  of  factors  of  which 
the  chief  is  the  number  of  molecules  of  hydrol  present  on  either  side 
of  the  semipermeable  membrane.  H.  W. 

Mechanism  of  Osmosis.  Alf.  Gillet  {Bull.  Soc.  chim.  Belg., 
1912,  26,  419 — 421). — The  author  is  led  to  the  conclusion  that  the 
osmotic  pressure  of  a  solution  is  only  indirectly  dependent  on  the 
state  of  the  dissolved  substance,  and  that  the  phenomena  of  osmosis 
can  be  adequately  explained  on  the  basis  of  the  laws  of  Raoult  and 
Schiller  on  the  variation  of  vapour  tension  at  constant  temperature. 

H.  W. 

Theoretical  and  Experimental  Researches  on  Solid  Solu¬ 
tions.  Giuseppe  Bruni  {Mem.  R.  Accad.  Lincei,  1912,  [v],  9,  40 — 116). 
— A  resum4  of  the  author’s  published  work  on  this  subject. 

R.  V.  S. 

Experimental  Researches  on  Solutions.  Michele  Cantone 
{Rend.  Accad.  Sci.  Fis.  Mat.  Napoli,  1912,  [iii],  18,  262 — 270). — 
When  a  strip  of  filter  paper  is  placed  as  a  bridge  between  two  vessels 
containing  solutions  of  potassium  ferrocyanide  and  copper  sulphate, 
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respectively,  a  semipermeable  membrane  of  copper  ferrocyanide  is 
produced  in  the  form  of  a  fine  line  in  the  filter  paper  where  the  two 
liquids  meet.  The  membrane  is  persistent,  and  with  it  (and  others 
similarly  obtained)  the  properties  of  semipermeable  membranes  may 
be  demonstrated.  It  is  impermeable  to  the  dissolved  substances, 
which  gradually  accumulate  on  either  side  of  it,  forming  crystalline 
deposits.  A  similar  effect  is  also  observed,  however,  even  when  the 
two  liquids  form  no  precipitate  with  one  another,  as,  for  instance, 
when  an  aqueous  solution  is  placed  in  one  vessel  and  water  in  the 
other ;  the  line  where  the  two  liquids  meet  is  a  barrier  which  the 
solute  cannot  pass,  and  it  gradually  accumulates  and  crystallises  there. 
In  this  way  the  dissolved  salts  of  a  natural  water  can  be  detected  if 
distilled  water  is  placed  in  the  vessel  at  the  other  end  of  the  filter 
paper.  In  explanation  of  the  phenomenon,  the  author  suggests  an 
hypothesis  analogous  to  that  employed  to  explain  the  electromotive 
force  of  contact.  R.  V.  S. 

Optical  Investigation  of  Crystallised  Nitrogen,  Argon, 
Methane,  and  Some  of  the  Simpler  Organic  Compounds  of 
Low  Melting  Points.  Walter  Wahl  ( Proc .  Roy.  Soc.,  1912,  A,  87, 
371 — 380). — The  crystalline  forms  of  various  substances  melting  at 
low  temperatures  have  been  examined  with  the  aid  of  a  specially 
devised  form  of  crystallisation  vessel.  This  consisted  of  a  quartz  tube 
provided  with  a  very  narrow  bulb,  which  was  made  by  fitting  together 
two  small  quartz  glass  plates  and  adding  molten  quartz  glass  to  the 
edges.  The  tube  containing  the  liquid  substance  was  cooled  in  a 
suitable  manner,  and  the  layer  of  crystals  examined  by  means  of  an 
ordinary  polarisation  microscope. 

Nitrogen  crystallises  in  the  regular  system,  and  its  crystalline  form 
is  therefore  in  harmony  with  that  of  the  other  elements  in  the  periodic 
group. 

Argon  and  methane  also  crystallise  in  regular  forms.  Ethyl  ether 
belongs  to  the  rhombic  system  and  separates  in  the  form  of  long,  well- 
developed,  prismatic  needles. 

Ethyl  alcohol  crystallises  with  difficulty,  but  if  the  walls  of  the 
vessel  are  scratched,  spherulitic  groups  of  crystals  are  obtained,  which 
belong  to  the  rhombic,  monoclinic,  or  triclinic  system. 

Acetone,  methyl  alcohol,  and  carbon  disulphide  form  crystals 
belonging  to  the  monoclinic  or  triclinic  system.  In  the  case  of 
methyl  alcohol,  two  polymorphic  enanliotropic  modifications  have  been 
observed.  H.  M.  D. 

Precipitation  of  Arsenious  Sulphide  Sol  by  Salts  of  the 
Rare  Earths.  Herbert  Ereundlich  and  H.  Schucht  ( Zeitsch . 
physikal.  Chem.,  1912,  80,  564 — 572). — The  coagulating  power  of  salts 
of  the  rare  earths  and  certain  complex  cobalt  compounds  for  colloidal 
solutions  of  arsenious  sulphide  has  been  measured  by  the  method 
already  described  (compare  Abstr.,  1910,  ii,  692).  The  efficiency  of 
the  salts  of  the  rare  earths  and  of  indium  and  of  tervalent  complex 
cobalt  compounds  (cobaltiate  compounds)  is  the  same  as  that  of 
aluminium  salts  in  equivalent  concentration,  a  result  which  supports 
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the  view  that  the  rare  earths  are  tervalent.  The  change  of  purpureo- 
cobalt  chloride  (a  bivalent  cation)  to  roseo-cobalt  chloride  (tervalent 
cation)  can  be  followed  by  measuring  the  alteration  in  coagulating 
power  for  colloidal  arsenious  sulphide.  Tbe  arsenious  sulphide  pre¬ 
cipitated  from  solution  by  xanthocobalt  sulphate  and  purpureo-cobalt 
chloride  slowly  darkens  on  keeping,  probably  owing  to  the  formation 
of  cobalt  sulphide ;  the  reaction  is  accelerated  by  light. 

The  coagulation  method  probably  cannot  be  made  sensitive  enough 
to  determine  the  valency  of  radioactive  decomposition  products,  but 
the  effect  of  salts  of  different  valency  on  electro-osmosis  (compare 
G.  von  Elissafoff,  this  vol.,  ii,  419)  may  perhaps  be  suitable  for  this 
purpose.  G.  S. 

Conditions  of  Formation  of  Nitrous  and  Nitric  Acids  from 
Oxides  of  Nitrogen  and  Water.  Application  of  the  Law  of 
Mass  Action.  Emil  Briner  and  E.  L.  Durand  ( Compt .  rend.,  1912, 
155,  582 — 585). — The  authors  have  studied  the  systems  NO- N03H, 
N02-H20,  N.,03-H20,  and  N02~N03H  within  wide  limits  of 
pressure  and  concentration,  the  temperature  remaining  constant.  The 
phenomena  which  occur  in  the  systems  are  only  equilibrium  reactions 
of  oxidation  or  reduction  between  the  different  oxygenated  compounds 
of  nitrogen.  The  blue  colours  which  occur  under  varying  conditions 
are  due  to  N203,  and  the  green  colours  to  its  mixture  with  more  or  less 
N02.  The  three  reversible  reaction  studied  are  expressed  by 
3N02H  —  2N0  +  H20  +  N03H 
N903  +  H20  =  2N02II 
2NOa  +  H20  N02H  +  N03H, 

and  the  authors  give  a  brief  discussion  of  these  in  relation  to  the  law 
of  mass  action.  W.  G. 

Molecular  Statistics  of  Some  Chemical  Actions.  (Hon.) 
Robert  J.  Strutt  ( Proc .  Roy.  Soc.,  1912,  A,  87,  302 — 309). — When  a 
gas  is  absorbed  or  chemically  acted  on  by  a  solid  surface,  the  rate  at 
which  the  change  proceeds  must  depend  on  the  number  of  collisions 
made  by  the  gas  molecules  with  the  surface,  and  the  question  as  to  the 
number  of  such  collisions  which  are  required  for  the  achievement  of  a 
successful  result  has  been  examined  in  the  case  of  the  action  of  ozone 
on  silver  and  of  active  nitrogen  on  copper  oxide.  In  the  ozone 
experiments,  a  stream  of  air  was  made  to  pass  through  a  discharge 
tube,  in  which  the  air  becomes  charged  with  ozone  and  nitric 
oxide.  The  presence  of  ozone  in  the  air  stream  is  recognised  by  the 
luminosity  resulting  from  its  interaction  with  the  nitric  oxide.  By 
causing  the  gases  to  pass  through  a  silver  gauze  partition,  the  ozone 
is  destroyed  and  the  glow  ceases.  The  minimum  area  of  silver  surface 
which  suffices  to  produce  this  result  has  been  determined,  and  the  data 
show  that  less  than  1'6  collisions  with  the  silver  surface  suffice  to 
destroy  a  molecule  of  ozone.  This  result  points  to  the  conclusion  that  one 
collision  with  a  silver  surface  is  sufficient  to  destroy  an  ozone  molecule. 

Similar  experiments  with  active  nitrogen  and  copper  oxide  gave  780 
as  an  upper  limiting  value  for  the  number  of  collisions  which  occur 
before  a  molecule  of  active  nitrogen  is  destroyed  by  a  surface  of 
oxidised  copper.  The  data,  obtained  by  Jones  and  Chapman  (Trans., 
vol.  cii.  ii.  69 
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1910,97,  2476)  for  the  rate  of  decomposition  of  ozone  in  the  absence 
of  surface  effects,  have  also  been  examined  statistically,  and  the  author 
calculates  thatatl00°two  molecules  of  ozone  must,  on  the  average,  collide 
6  x  1011  times  before  the  favourable  type  of  collision  occurs  which 
results  in  chemical  decomposition.  H.  M.  D. 

Lecture  Experiments  on  the  Influence  of  Solvents  on  the 
Velocity  of  Reaction.  Hans  von  Halban  and  Alexander  Kirsch 
( Ber .,  1912,  45,  2418 — 2420). — The  influence  of  different  solvents  on 
the  decomposition  of  xanthic  acid  can  be  qualitatively  illustrated 
as  follows,  the  presence  of  any  undecomposed  acid  being  detected  by 
cobalt  nitrate,  which  forms  therewith  the  dark  green  soluble  cobaltic 
xanthate  (Rosenheim  and  Davidsohn  (Abstr.,  1904,  i,  843).  A  solution 
of  potassium  xanthate,  0  8  gram  in  water  at  0°,  is  treated  with  about 
40  c.c.  of  xylene  and  the  calculated  amount  of  ice-cold  dilute  sulphuric 
acid.  The  mixture  is  shaken  vigorously  in  a  separating  funnel,  and 
the  xylene  solution  is  removed,  dried  with  calcium  chloride  and  then 
with  phosphoric  oxide,  filtered,  and  diluted  to  50  c.c.  The  solution 
can  be  kept  for  a  day.  One  c.c.  is  treated  with  10  c.c.  of  a  solvent,  and 
then,  after  a  definite  interval  of  time,  which  is  different  for  each 
solvent,  10  c.c.  of  a  solution  of  0'29  gram  of  hydrated  cobalt  nitrate  in 
100  c.c.  of  alcohol. 

In  the  cases  of  ethyl,  amyl  and  benzyl  alcohols,  and  acetone,  the 
cobalt  nitrate  does  not  produce  a  coloration  after  a  few  minutes  ;  with 
nitromethane  and  with  dry  glacial  acetic  acid,  colorations  are  pro¬ 
duced  faintly  after  thirty  minutes  and  one  hour  respectively.  With 
nitrobenzene,  an  intense  coloration  is  observed  after  half  an  hour,  whilst 
in  the  cases  of  chloroform,  benzene,  toluene,  petroleum,  carbon  disul¬ 
phide,  and  ether,  the  mixture  of  xanthic  acid  solution  and  solvent  can 
be  boiled  throughout  the  lecture  without  any  marked  decomposition 
of  the  xanthic  acid. 

The  spontaneous  decomposition  of  xanthic  acid  (Zeise,  Pogg  Ann., 
1835,  35,  500)  is  an  example  of  autocatalysis  brought  about  by  the 
alcohol  liberated.  When  the  acid  is  mixed  with  a  large  quantity  of 
phosphoric  oxide,  it  may  be  kept  at  the  ordinary  temperature  for  a 
day,  or  at  50°  for  several  hours,  without  appreciable  decomposition. 

c.  s. 

Hydrolytic  Decomposition  of  Acetylated  Hydroxy-acids. 
II.  Richard  Anschutz  and  Oskar  Motschmann  ( Annalen ,  1912, 
392,  100 — 126.  Compare  Rath,  Abstr.,  1908,  ii,  94). — The  rates  of 
the  hydrolysis  of  the  acetyl  derivatives  of  the  following  hydroxy- 
acids  have  been  determined  under  the  conditions  employed  by  Rath 
(loc.  cit.)  :  a-  and  /S-hydroxybutyrie  acids,  a-hydroxyisobutyric  acid, 
/3-phenyl-lactic  acid,  /3-phenylhydracrylic  acid,  o-,  m-  and  ^-cresotic 
acids,  and  m-  and  p-hydroxy benzoic  acids.  In  all  cases  the  hydrolysis 
is  a  unimolecular  reaction.  The  velocity  constant  diminishes  towards 
the  end  of  the  hydrolysis,  indicating  that  the  acetylated  hydroxy- 
acids  are  more  extensively  electrolytically  dissociated  than  are  the 
hydroxy-acids  themselves. 

The  most  important  results  of  the  research  are  as  follows  :  There 
is  not  in  all  cases  a  parallelism  between  the  dissociation  constants  of 
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hydroxy-acids  and  the  velocity  constants  of  the  corresponding  acetyl 
derivatives.  In  homologous  series  of  acetylated  a-hydroxy-acids,  the 
rate  of  hydrolysis  diminishes  as  the  molecular  weight  increases.  The 
acetyl  derivatives  of  normal  a-hydroxy-acids  hydrolyse  more  rapidly 
than  those  of  the  tso-a-hydroxy-aeids.  Acetylated  /S-hydroxy-acids 
hydrolyse  more  slowly  than  their  a-isomerides,  o-acetylcresotic  acid 
hydrolyses  more  slowly  than  the  meta-  and  para-isomerides,  and  all 
three  more  slowly  than  o-acetoxy  ben  zoic  acid.  The  last  is  hydrolysed 
more  rapidly  than  m-  or  jp-acetoxy  benzoic  acid. 

The  following  new  compounds  are  described  :  a-aceloxybuiyric  acid, 
m.  p.  43°,  from  the  acid  and  acetyl  chloride  in  the  cold  ;  {S-acetoxy- 
butyric  acid,  b.  p.  93 — 94°/0-5  mm.,  from  the  acid  and  boiling  acetyl 
chloride;  a-acetoxyisobulyric  acid,  m.  p.  61°,  from  the  acid  and  acetic 
anhydride  on  the  water-bath  ;  a-acetoxy-j3-phenylpropionic  acid,  m.  p.  72°, 
from  the  acid  and  boiling  acetyl  chloride.  C.  S. 

New  Neutral  Salt  Reaction.  M.  Fort  (J.  Soc.  Dyers,  1912, 
28,  314 — 3 1 6).— It  is  known  that  neutral  salts  increase  the  effect  of 
weak  acids  on  indicators,  and  the  author  now  shows  that  there  is  a 
similar  enhancing  effect  of  neutral  salts  on  the  activity  of  weak  bases 
as  measured  by  indicators. 

Kraus  previously  showed  ( Farb .  Zeitung,  1911,  333)  sodium  sulphate 
solution  when  hot  has  an  alkaline  reaction  on  litmus,  whilst  sodium 
chloride  shows  no  such  reaction.  Hot  solutions  of  potassium  sulphate 
and  of  sodium  nitrate  behave  like  sodium  sulphate,  whereas  potassium 
chloride  and  nitrate,  like  sodium  chloride,  give  no  indication  of 
alkalinity  under  similar  conditions.  In  these  experiments,  alizarin 
was  used  as  indicator.  It  is  suggested  that  the  salts  which  are 
alkaline  on  heating  have  undergone  hydrolysis. 

Aniline  has  only  a  slight  action  on  alizarin  at  the  boiling  point  of 
water,  but  an  immediate  deepening  of  colour  takes  place  when  sodium 
sulphate  or  chloride  is  added.  Other  bases  show  a  similar  behaviour, 
and  it  is  suggested  that  the  weak  base  liberates  a  trace  of  alkali 
hydroxide  from  the  neutral  alkali  salt.  When  sufficient  ammonia  is 
present  in  a  boiliDg  aqueous  solution  to  give  a  faint  colour  with 
phenolphthalein,  an  immediate  deepening  in  colour  takes  place  on  the 
addition  of  a  neutral  alkali  salt. 

The  importance  of  such  reactions  for  the  dyeing  industry  is 
indicated.  G.  S. 

Catalysis.  XII.  Mechanism  of  Organic  Reactions.  Salomon 
F«  Acree  ( Amer .  Chem.  J.,  1912,  48,  352 — 380.  Compare  Abstr., 
1907,  i,  566  ;  ii,  855;  1909,  ii,  652). — The  paper  contains  a  discussion 
of  the  author’s  theories  of  catalysis  based  on  the  assumption  that  in 
all  reactions  it  is  necessary  to  consider  the  possibility  of  direct 
transformation  of  both  ions  and  non-ionised  substances.  Fresh 
evidence  is  adduced  from  the  results  of  investigations  which  will  be 
published  shortly,  and  it  is  also  shown  that  the  author’s  views  are 
supported  by  the  work  of  Stieglitz,  Goldschmidt,  and  Tubandb. 

E.  G. 
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Catalysis  by  Cations.  II.  Bror  Holmberg  ( Zeitsch .  physikal. 
Chem.,  1912,  80,  573 — 596.  Compare  this  vol.,  ii,  443). — The  in¬ 
vestigation  has  now  been  extended  to  a/3-dibromopropionic  acid, 
a/3-dibromobutyric  acid,  y-valerolactone,  and  a-bromobutyric  acid. 

The  decomposition  of  a/3-dibromopropionic  acid  in  alkaline  solution 
is  a  bimolecular  reaction,  corresponding  with  the  equation  : 

CH2Br-CHBr-C02'  +  OH' »  CHglCBr-COj,'  +  Br'  +  H20, 
and  the  velocity  coefficient  is  proportional  to  the  eighth  root  of  the 
cation  concentration.  Under  equivalent  conditions  at  25°  the  catalysis 
coefficients  with  the  different  bases  are  in  the  following  ratio  : 
Na  =  12-14,  K  =  11-68,  Ca  =  17-92,  Ba=  16-68.  The  effect  of  a 
mixture  containing  Na*  and  K'  ions  is  the  sum  of  the  separate  effects, 
but  Na'  and  Ba*’  ions  have  together  a  smaller  influence  than  the  sum 
of  the  separate  effects.  The  results  obtained  with  a/3-dibromobutyric 
acid  correspond  with  those  obtained  for  a/3-dibromopropionic  acid. 
The  catalysis  coefficients  at  25°  for  different  bases  are  in  the  following 
ratio:  Na- 0-206,  K  =  0*218,  Ca  =  0-319,  Ba-0302. 

The  results  of  the  hydrolytic  decomposition  of  y-valerolactone  by 
sodium,  potassium,  calcium,  and  barium  hydroxides  confirm  the 
conclusions  of  Henry  (Abstr.,  1892,  ii,  1303)  that  the  rate  is 
independent  of  the  nature  of  the  base,  so  that  there  is  in  this  case  no 
cation  catalysis. 

The  results  obtained  with  a-bromobutyric  acid  agree  in  all  respects 
with  those  of  Sen  ter  (Trans.,  1907,  91,  460  ;  Abstr.,  1910,  ii,  276). 

G.  S. 

Organic  Acids  as  Catalysts.  Henry  O.  Biddle  ( Per.,  1912, 
45,  2832 — 2837). — A  development  of  the  results  already  published 
(this  vol.,  i,  296).  It  is  shown  that  organic  acids  act  as  catalysts  and 
convert  cinchonine  and  quinine  into  cinchotoxine  and  quinotoxine 
respectively,  and  that  of  the  inorganic  acids  examined,  phosphoric  acid 
alone  exhibits  a  similar  action  and  that  only  to  a  slight  extent.  In 
this  type  of  catalysis  the  velocity  of  the  reaction  is  greater  the 
lower  the  dissociation  constant  of  the  acid  used,  and  is  proportional  to 
the  molecular  concentration  of  the  acid.  T.  A.  H. 

Theory  of  the  Solid  State  of  Monatomic  Elements. 
Eduard  Gruneisen  (Ann.  Physik,  1912,  [iv],  39,  257 — 306). — A 
theory  of  the  solid  state  of  monatomic  isotropic  substances  is 
developed,  in  which  the  assumption  is  made  that  the  attraction  and 
repulsion  between  the  atoms  is  due  to  the  operation  of  forces 
which  vary  inversely  as  some  power  of  the  distance  between  the 
atoms.  In  general,  the  conclusions  to  which  this  theory  leads,  are  in 
satisfactory  agreement  with  the  experimental  data  for  many  of  the 
elements,  especially  at  low  temperatures. 

The  assumption  that  the  sphere  of  action  of  the  attractive  forces  is 
limited  to  the  atoms  which  are  nearest  to  the  particular  atom  con¬ 
sidered  does  not  harmonise  with  the  facts  so  well  as  the  hypothesis 
that  the  sphere  of  action  extends  beyond  this  limit.  H.  M.  D. 

Observations  on  the  Natural  System  of  the  Elements. 
Budolf  Laemmel  (Ann.  Physik ,  1912,  [iv],  39,  485 — 488). — In  a 
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previous  paper  (Abstr.,  1907,  ii,  530)  the  view  was  put  forward  that 
all  the  elements  have  the  same  atomic  heat  at  comparable  temperatures. 
This  equality  is  now  supposed  to  hold  for  all  the  properties  of  the 
elements,  provided  comparable  conditions  of  temperature  and  pressure 
are  chosen.  If  not  exactly  equal,  the  observed  differences  may  be 
expected  to  show  a  connexion  with  the  atomic  weight. 

Since  both  chemical  and  physical  properties  are  influenced  by  tem¬ 
perature  and  pressure,  the  natural  relations  between  the  elements  can 
only  be  brought  to  light  in  a  satisfactory  manner  if  the  properties 
are  determined  under  comparable  conditions.  H.  M.  D. 

Sodium  Lamps  for  Polarisation  Measurements.  Ernst 
Beckmann  ( Ber .,  1912,  45,  2523 — 2529). — A  full  description  of 
various  burners  which  can  be  used  for  obtaining  sodium  flames.  A 
2 — 4%  solution  of  sodium  hydroxide  or  sodium  carbonate  is  electrolysed 
between  two  nickel  electrodes,  the  electrolyser  being  so  arranged  that 
the  spray  of  electrolytic  gas  is  carried  by  the  air  current  of  the 
burner  into  the  flame.  The  intensity  of  the  flame  can  be  increased  by 
feeding  oxygen  round  the  flame,  so  as  to  form  an  oxygon  zone  for  the 
gas  to  burn  in. 

It  is  not  necessary  for  the  electrolytic  spray  to  be  carried  up  by  the 
air  current  ;  it  is  sufficient  for  it  to  be  distributed  into  the  outer 
zone  of  the  flame,  and  appropriate  arrangements  are  described  for 
doing  this. 

The  greatest  intensity  is  obtained  with  a  hydrogen  flame.  With 
such  flames  the  colour  nuance  is  somewhat  altered,  but  it  may  be 
corrected  for  in  the  usual  way  by  a  filter  of  potassium  chromate 
solution. 

The  advantages  of  the  lamps  described  are  that  the  air  of  the 
laboratory  does  not  become  appreciably  contaminated,  and  that  it  is 
possible,  owing  to  the  intense  light  produced,  to  measure  the  rotation 
of  coloured  or  turbid  liquids.  T.  S.  P. 

Dephlegmator.  Rudolph  Krech  ( Chem .  Zeit.,  1912,  36,  1152). 
— The  dephlegmator  is  constructed  of  aluminium,  copper,  or  silver, 
and  is  maintained  at  a  constant  temperature  by  the  vapour  of  a 
suitable  liquid,  which  circulates  on  the  inside  and  outside  on  the 
principle  of  a  double  surface  condenser.  The  vapour  to  be  fractionated, 
after  having  passed  through  a  Young  fractionating  column  of  eight 
divisions,  enters  the  lower  part  of  the  dephlegmator,  and  passes  through 
a  wide  spiral  tube,  an  expansion  chamber,  a  narrower  spiral  tube 
wound  in  the  reverse  direction,  a  second  expansion  chamber,  and  a 
fine  spiral  again  reversed  in  direction.  The  final  section  is  a  wider 
spiral  tube,  lined  with  a  spiral  of  fine  wire  in  order  to  increase  the 
metallic  surface.  A  mixture,  b.  p.  10 — 150°,  containing  40%  of  two 
liquids  boiling  within  a  few  degrees  of  one  another,  is  separated  in 
one  operation  into  fractions,  90%  of  which  distil  within  0'2°. 

C.  H.  D. 

New  Apparatus.  D.  Marino  (Ann.  Lab.  Gabelle,  1912,  6, 
651 — 658). — The  new  apparatus  for  fractional  distillation  is  based  on 
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the  same  principle  as  that  of  Hahn  (Abstr.,  1910,  ii,  183),  being  so 
constructed  that  the  vapour  of  the  boiling  mixture,  as  it  ascends  the 
column,  passes  through  tubes  and  bulbs,  on  the  other  sides  of  the  walls 
of  which  there  is  a  liquid  of  boiling  point  so  chosen  that  only  the 
more  volatile  constituent  of  the  mixed  vapour  can  pass  on.  With  the 
apparatus  it  is  possible  to  separate  quantitatively  methyl  alcohol  from 
a  mixture  of  it  with  water  and  ethyl  alcohol. 

The  extractor  for  solids  in  the  warm  differs  from  the  usual  Soxhlet 
form  in  two  respects  :  (1)  a  perforated  disc  is  placed  over  the  orifice  of 
the  tube  of  the  syphon  in  the  container,  so  that  the  action  of  the 
syphon  is  more  regular ;  (2)  the  container  with  its  attached  syphon  is 
sealed  into  a  wider  tube,  which  serves  as  a  steam-jacket,  so  that  the 
extraction  proceeds  almost  at  the  boiling  point. 

The  extractor  for  liquids  by  solvents  lighter  than  themselves 
consists  of  three  concentric  tubes,  The  outside  tube  contains,  at  the 
bottom,  the  liquid  to  be  extracted,  and  at  the  top  is  connected  with 
the  condenser.  The  innermost  tube  carries  the  vapour  of  the  solvent 
from  the  boiling  vessel ;  it  is  sealed  through  the  bottom  of  the  outer 
tube  already  mentioned,  passes  half  way  up  the  middle  tube,  is  there 
bent  at  right  angles,  and  its  orifice  is  sealed  into  the  side  of  the  middle 
tube.  The  middle  tube  reaches  almost  to  the  top  of  the  outer  one,  and 
terminates  in  a  wide  mouth  just  under  the  end  of  the  condenser;  its 
lower  end  is  pierced  with  a  number  of  small  holes,  and  is  situated 
below  the  level  of  the  liquid  to  be  extracted. 

The  bunsen  burner  gives  by  one  automatic  regulator  large  and 
small  oxidising  flames,  and  large  and  small  reducing  flames. 

The  apparatus  for  the  preparation  of  gases  consists  of  a  very  wide 
tube  bent  once  at  right  angles.  The  long  vertical  arm  has  a  bulb  at 
its  upper  extremity,  and  another  large  bulb  (which  has  a  tubulure 
closed  with  a  tap  and  stopper)  is  sealed  on  to  the  upper  side  of  the 
horizontal  arm  at  its  upper  extremity  in  such  a  way  that  the  vertical 
axis  of  the  bulb  passes  through  the  tubulure  and  the  small  hole 
which  connects  the  bulb  with  the  tube.  When  in  use,  this  bulb  is 
filled  with  marble  or  iron  sulphide,  etc.,  and  the  acid  is  poured  into  the 
vertical  arm.  R.  V.  S. 
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Hydrogen  Peroxide.  II.  Kakl  Bornemann  ( Zeitsch .  anorg .  Chem., 
1912,  78,  33 — 40.  Compare  Abstr.,  1903,  ii,  281). — More  recent 
experiments  give  values  for  the  reduction  potential  of  hydrogen 
peroxide  of  -0'66±0’03  volt,  and  for  the  oxidation  potential  of 
—  l’SOtO’OS  volt,  calculated  for  1  mol.  per  litre. 

A  reply  is  also  made  to  the  criticisms  of  Richarz  (Abstr.,  1904, 
ii,  114)  C.  H.  D. 
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Reductions  and  Reactions  in  Reversed  Flames.  I.  Reduc¬ 
tion  of  Chlorides  in  the  Chlorine-Hydrogen  Flame.  Friedrich 
Meyer  ( Ber .,  1912,  45,  2548 — 2554). — The  principle  made  use  of  is 
that  the  outer  zone  of  a  reversed  flame,  in  contradistinction  to  the 
strongly  oxidising  zone  of  a  normal  flame,  will  possess  strongly 
reducing  properties,  so  that  any  substance  which  is  made  to  pass 
through  the  flame,  from  the  inside  to  the  outside,  will  be  reduced  and 
will  remain  reduced  in  the  atmosphere  consisting  of  the  reducing  agent 
which  forms  one  of  the  components  of  the  flame.  In  order  to  exclude 
all  subsidiary  reactions,  it  is  necessary  that  the  combustion  product  of 
the  flame  should  be  identical  with  one  of  the  products  formed  by  the 
reduction  of  the  substance  under  investigation.  Thus,  for  the  reduc¬ 
tion  of  chlorides,  it  will  be  necessary  to  use  a  chlorine-hydrogen  flame. 

An  apparatus  is  described  by  means  of  which  chlorine  is  burned  in 
an  atmosphere  of  hydrogen.  The  vapour  of  the  chloride  to  be  reduced 
is  carried  with  the  chlorine  into  the  flame,  which  burns  in  a  glass 
vessel  cooled  externally  by  water,  so  that  the  products  of  reaction  are 
immediately  cooled.  The  jet  at  which  the  flame  burns  is  made 
of  quartz. 

With  such  an  apparatus,  stannic  chloride  is  readily  reduced  to 
stannous  chloride,  arsenic  trichloride  to  arsenic,  and  titanium  tetra¬ 
chloride  to  titanium  trichloride.  T.  S.  P. 

Physical  Constants  of  Sulphur  and  their  Connexion.  Hugo 
R.  Kruyt  ( Zeitsch .  Elektrochem.,  1912,  18,  581 — 583). — Part  of  the 
results  described  in  the  paper  have  already  been  published  (compare 
Abstr.,  1911,  ii,  879).  There  is  evidence  that  S /x  is  only  very  slightly 
soluble  in  solid  monoclinic  sulphur,  but  is  soluble  to  a  considerable 
extent  in  solid  rhombic  sulphur.  The  conclusion  is  drawn  that  the 
transition  point  of  sulphur  will  be  very  slightly  raised  by  the  presence 
of  S ft,  and  preliminary  investigations  appear  to  confirm  this  deduction. 
An  equilibrium  diagram  of  sulphur  in  the  light  of  recent  investigations 
is  given.  G.  S. 

Modified  Ostwald’s  Hydrogen  Sulphide  Apparatus.  R.  Hase 
(Chem.  Zeit.,  1912,30,  1127),  A.  M.  Sklepinski  (ibid.),  Nicolaus  Teclu 
(ibid.). — A  correspondence  relating  to  a  piece  of  apparatus  described 
recently  by  Sklepinski  (this  vol.,  ii,  932).  Hase  states  that  he  has,  for 
the  last  fifteen  years,  used  a  very  similar  piece  of  apparatus  devised  by 
Teclu.  In  drawing  attention  to  the  fact  that  the  apparatus  was  described 
by  him  as  a  modification  of  Ostwald’s  apparatus,  Sklepinski  says  Teclu’s 
apparatus  was  not  then  known  to  him.  Teclu  points  out  that  his 
apparatus  possesses  an  advantage  over  that  of  Sklepinski,  in  that  the 
acid,  etc.,  can  be  removed  without  interfering  with  the  evolution  of 
the  hydrogen  sulphide,  and  that  the  principle  of  the  apparatus  was 
devised  by  Dobereiner.  W.  P.  S. 

Complexity  of  Tellurium.  William  R.  Flint  (J.  Amer.  Chem. 
Soc.,  1912,  34,  1325 — 1328). — Harcourt  and  Baker  (Trans.,  1911,  99, 
1311)  have  suggested  that  the  low  atomic  weights  found  by  the 
author  for  the  metal  present  in  certain  fractions  obtained  in  his 
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experiments  (Abstr.,  1910,  ii,  845)  may  have  been  due  to  the  presence 
of  tellurium  trioxide,  and  have  stated  that  they  obtained  an  orange- 
coloured  precipitate  which  proved  to  be  tellurium  trioxide. 

The  orange-coloured,  crystalline  precipitate  obtained  by  the  author 
in  his  earlier  work  ( loc .  cit.)  has  therefore  been  re-investigated,  and  it 
is  shown  that  the  low  atomic  weights  could  not  have  been  due  to  the 
presence  of  tellurium  trioxide. 

The  fractionation  of  crude  material  with  purification  of  the  final 
fraction  is  not  effective  in  securing  any  separation.  It  is  considered 
that  if  tellurium  is  really  a  complex  substance,  the  best  method  for 
attempting  to  resolve  it  into  its  constituents  is  the  hydrolytic  method 
already  described  (Browning  and  Flint,  Abstr.,  1909,  ii,  996  ;  Flint, 
loc.  cit.).  E.  G. 

The  Catalytic  Preparation  of  Ammonia  from  its  Elements 
by  the  Employment  of  Pure  Iron  as  the  Contact  Substance. 
Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  247852.  Compare  Abstr., 
1907,  ii,  454  ;  1908,  ii,  362,  819). — When  pure  iron  is  used  as  the 
catalytic  agent  in  the  preparation  of  ammonia  from  its  elements,  the 
reaction  can  be  satisfactorily  carried  out  at  temperatures  of  about  600°. 

F.  M.  G.  M. 

Absorption  of  Helium  and  Other  Gases  under  the  Electric 
Discharge.  (Hon.)  Robert  J.  Strutt  ( Proc .  Roy.  Soc.,  1912,  A,  87, 
381 — 384). — According  to  Berthelot,  absorption  of  helium  occurs 
when  the  vapour  of  benzene  or  carbon  disulphide  is  decomposed  by  the 
silent  electric  discharge.  The  experiments  have  been  repeated  in  the 
case  of  carbon  disulphide  with  negative  results.  In  similar 
circumstances,  nitrogen  was  found  to  be  steadily  absorbed  by  the 
products  of  decomposition  of  the  carbon  disulphide. 

When  phosphorus  is  introduced  into  a  discharge  tube  containing 
nitrogen  or  hydrogen,  the  gases  are  quickly  absorbed.  By  the  intro¬ 
duction  of  successive  quantities  of  gas,  it  was  found  that  200  c.c.  of 
nitrogen  and  84  c.c.  of  hydrogen  are  absorbed  per  gram  of  phosphorus. 
The  gases  are  not  evolved  when  the  tube  is  heated,  and  this  suggests 
that  chemical  combination  takes  place.  In  the  same  conditions, 
helium  is  absorbed  by  phosphorus  to  the  extent  of  0T6  c.c.  per  gram, 
but  the  gas  is  nearly  all  evolved  again  on  heating.  In  this  case,  the 
gas  is  therefore  not  chemically  combined.  H.  M.  D. 

Stability  of  Argon  and  Helium  in  Solid  and  Liquid 
Metals.  Adolf  Sieverts  and  E.  Bergner  ( Ber .,  1912,  45,  2576 — 2583). 
— Argon  and  helium  do  not  show  a  measurable  solubility  in  either 
solid  or  liquid  copper,  silver,  gold,  nickel,  iron,  palladium,  aluminium, 
magnesium,  uranium,  or  tantalum.  At  1100°  powdered  quartz  glass 
(6 ’7  grams)  absorbs  0T  c.c.  of  helium  or  of  hydrogen,  a  fact  which 
is  in  accordance  with  the  diffusion  of  these  gases  through  quartz 
at  this  temperature. 

The  connexion  between  the  temperature  and  the  amount  of  helium 
evolved  from  cleveite  was  investigated,  and  it  was  found  that  the  best 
results  are  obtained  by  direct  heating  of  the  mineral  at  1000 — 1200° 
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in  a  porcelain  tube.  At  high  temperatures  porcelain  is  much  less 
permeable  to  helium  than  quartz  glass. 

It  is  probable  that  uranium  dissolves  hydrogen,  100  grams  of 
the  metal  absorbing  1*6  mg.  of  hydrogen  at  1100°  and  760  mm. 

T.  S.  P. 

Action  of  Some  Elements  on  Fused  Potassium  Hydroxide. 
II.  Max  Le  Blanc  and  O.  Weyl  ( Ber .,  1912,45,  2300 — 2315). — The 
arrangement  previously  described  (Abstr.,  1910,  ii,  123)  has  been 
improved  by  substituting  an  electric  oven  for  the  gas  oven  used  to 
heat  the  fusions. 

Potassium  hydroxide  can  be  obtained  in  the  anhydrous  condition  by 
heating  at  400° ;  even  at  660°  there  is  no  appreciable  dissociation  into 
K20  and  Ho0,  but  vaporisation  takes  place  to  some  extent.  The  gold 
crucible  was  attacked  to  some  extent,  although  not  chemically ; 
a  nickel  crucible  is  attacked  with  the  formation  of  nickel  hydroxide. 

Contrary  to  the  usually  accepted  statement,  potassium  does  not  act 
on  potassium  hydroxide  at  temperatures  up  to  555°.  By  the  action  of 
potassium  on  sodium  hydroxide  and  of  sodium  on  potassium  hydroxide 
at  550 — 660°,  it  is  probable  that  the  equilibrium  Na  +  KOH  ^  K  + 
NaOH  is  set  up;  superposed  on  this  is  the  reaction  Na  +  NaOH  = 
H  4-  Na20  and  vaporisation  of  the  potassium. 

At  temperatures  between  550°  and  660°,  gold,  aluminium,  and 
manganese  have  no,  or  at  all  events  an  extremely  small,  action 
on  potassium  -hydroxide  in  an  atmosphere  of  nitrogen.  Iron,  cobalt, 
and  nickel  are  appreciably  attacked,  without,  however,  it  being  possible 
to  prove  the  formation  of  water,  hydrogen,  or  potassium.  The  reaction 
with  chromium,  molybdenum,  and  tungsten  is  also  very  slight,  but  the 
formation  of  potassium  and  hydrogen  can  be  proved.  Carbon  and 
magnesium  are  readily  attacked,  potassium  and  hydrogen  being 
formed,  whilst  with  silicon  the  reaction  proceeds  violently  at  400°, 
hydrogen  alone  being  formed. 

The  reactions  taking  place  with  magnesium  can  be  formulated  as 
follows:  Mg  +  2KOH-Mg(OH)8  +  2K ;  Mg(0H)2  =  Mg0  +  H20 ; 

H20  +  K  =  KOH  +  H.  Similar  equations  can  .be  written  to  represent 
the  action  on  chromium,  molybdenum,  tungsten,  and  carbon. 

T.  S.  P. 

Metal  Organosols.  Conrad  Amberger  ( Zeitsch .  Chem.  Ind.  Kolloide, 
1912,  11,  97 — 100). — If  lanolin,  impregnated  with  an  aqueous  solution 
of  the  salt  of  a  heavy  metal,  is  triturated  with  a  solution  of  alkali 
hydroxide,  double  decomposition  takes  place,  and  the  oxides  or  hydr¬ 
oxides  of  the  heavy  metals  are  obtained  in  colloidal  form.  If  the 
oxides  are  readily  reduced,  this  treatment  gives  rise  to  the  colloidal 
metals.  After  removal  of  water  and  the  electrolytes  present,  the 
residual  product  is  found  to  dissolve  quite  readily  in  all  organic 
solvents  in  which  lanolin  is  soluble.  In  this  way  metal  organosols 
can  be  easily  prepared,  and  by  evaporation  of  the  volatile  solvent, 
solid  colloidal  products  containing  a  high  percentage  of  metal  are 
obtained. 

The  protective  action  exerted  by  the  lanolin  is  exhibited  in  a  still 
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greater  degree  by  the  lanolin  alcohols  (cholesterol,  isocholesterol)  and 
by  the  use  of  the  unsaponifiable  wool-fat  residue,  organosols  containing 
a  higher  percentage  of  metal  can  be  prepared. 

Details  are  given  of  the  preparation  of  silver  organosols  by  this 
method,  one  of  the  products  obtained  containing  as  much  as  74*3% 
of  silver.  H.  M.  D. 

The  Affinity  between  Iodine  and  Silver.  Ulrich  Fischer 
(, Zeitsch .  anorg.  Ghem.,  1912,  78,  41 — 67). — A  detailed  account  of 
experiments,  the  results  of  which  have  been  already  published  (this 
vol.,  ii,  536).  G.  H.  D. 

Solubility  of  Silver  Oxide  in  Litharge.  Ernst  J.  Kohlmeyer 
(Chem.  Zeit.,  1912,  36,  1079 — 1082). — The  author  has  determined  the 
heating  and  cooling  curves  of  mixtures  of  lead  oxide  and  silver  oxide 
in  the  molecular  proportions  of  2  :  1  and  10:1.  The  amount  of  silver 
remaining  after  the  cupellation  of  the  mixtures  has  also  been  deter¬ 
mined,  and  analyses  made  of  various  portions  of  the  fusion  after  the 
mixtures  have  been  used  for  taking  the  heating  and  cooling  curves  in 
a  platinum  crucible. 

The  results  show  that  fused  lead  oxide  dissolves  3 — 6%  of  silver, 
which  is  present  as  an  oxide  of,  at  present,  unknown  composition. 
The  melting  point  of  the  lead  oxide  is  thereby  lowered  by  45°.  This 
solubility  of  silver  in  lead  oxide  accounts  for  the  low  results  obtained 
in  the  dry  assay  of  silver. 

In  some  experiments  a  mixture  of  lead  oxide  with  silver  oxide, 
containing  0*863%  of  silver,  was  fused  at  900°  in  a  cupel,  and  it  was 
found  that  as  much  as  28*7 — 36%  of  silver  was  absorbed  by  the  cupel. 

T.  S.  P. 

Hammer-hardening  and  Annealing  of  Zinc.  G.  Timofeef 
( Compt .  rend.,  1912,  155,  430 — 432). — Eight  microphotographs  are 
given,  showing  the  influence  of  hammer-hardening  and  annealing, 
under  different  conditions,  on  the  micrographic  structure  of  zinc. 
The  rate  of  crystallisation  increases  rapidly  with  the  temperature,  and, 
for  the  same  duration  of  heating,  the  size  of  the  crystals  obtained  is 
much  greater  at  higher  temperatures.  W.  G. 

Crystallisation  by  Annealing  of  Hammer-hardened  Metals. 
F^lix  Robin  {Compt.  rend.,  1912,  155,  585 — 587). — Ad  examination 
of  the  size  of  the  crystals  formed  during  annealing  in  relation  to  the 
temperature  of  annealing  in  the  cases  of  tin,  lead,  zinc,  aluminium, 
copper,  and  iron.  The  size  of  the  crystals  does  not  increase  regularly 
with  the  temperature.  In  general,  the  crystals,  voluminous  at  a 
temperature  near  the  melting  point,  at  first  diminish  rapidly  in  size 
with  the  temperature,  and  then  more  slowly  to  the  beginning  of 
annealing,  although  sometimes  they  commence  to  increase  again  and 
attain  a  maximum  at  the  annealing  temperature.  Impurities  gener¬ 
ally  reduce  the  size  of  the  crystals  without  modifying  the  temperature 
at  which  annealing  begins.  W.  G. 
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Crystalline  Forms  and  Genetic  Conditions  of  the  Sulphides 
of  Zinc,  Cadmium,  and  Mercury.  Eugene  T.  Allen  and  J.  L. 
Crenshaw.  Microscopic  Study,  by  H.  E.  Merwin  ( Amer .  J.  Set., 
1912,  [iv],  34,  341 — 396). — Sphalerite  (zinc-blende),  from  Sonora, 
Mexico,  containing  0*15%  Fe,  has  Df  4*090  and  wXa  2*3688.  Heated 
to  1020°  it  becomes  transformed  into  the  hexagonal  wurtzite  with 
Df  4*087  and  o)Na  2*356,  cNa  2*378.  The  reverse  change,  wurtzite  to 
sphalerite,  takes  place  more  slowly,  and  at  800 — 900°  is  complete  only 
after  sixty-six  hours.  The  two  forms,  /3-ZnS  (sphalerite)  and 
a-ZnS  (wurtzite),  are  thus  enantiotropic.  In  sphalerites  containing 
more  iron,  the  density  and  inversion  temperature  are  lower,  whilst  the 
refractive  index  is  higher,  these  characters  varying  progressively  with 
the  amount  of  iron.  Sphalerite,  from  Breitenbrunn,  Saxony,  with 
17*06%  Fe,  has  Df  3*935,  wNa  2*47,  and  inversion  temperature  880°. 
Crystals  of  wurtzite  were  obtained  by  sublimation  at  1200 — 1300°; 
and  of  sphalerite  from  molten  sodium  chloride  at  800°,  or  molten 
potassium  polysulphide  at  350°.  From  alkaline  aqueous  solutions 
between  200°  and  400°  only  sphalerite  was  formed,  but  from  acid 
solutions  both  sphalerite  and  wurtzite  were  deposited.  The  higher 
the  temperature  for  a  given  acid  concentration  the  greater  is  the 
percentage  of  sphalerite  (the  stable  form)  crystallised,  and  the  higher 
the  acid  concentration  for  a  given  temperature  the  greater  is  the 
percentage  of  wurtzite  (the  unstable  form)  crystallised. 

Only  one  cadmium  sulphide  was  obtained.  Crystals,  20  mm.  in 
length,  were  prepared  by  the  action  of  hydrogen  sulphide  on  cadmium 
vapour.  These  are  identical  with  the  mineral  greenockite,  and  have 
Df  4*820,  eVa  2*529,  wiNa  2*506.  The  various  hues  of  different 
preparations  of  cadmium  sulphide  depend  on  whether  the  substance 
is  crystalline  or  amorphous,  and  on  the  size  and  nature  of  the  surface 
of  the  grains. 

Mercuric  sulphide  exists  in  three  different  crystalline  forms:  (1) 
cinnabar,  <r-HgS,  Df  8*176,  which  is  readily  prepared  by  digesting 
any  other  form  of  mercuric  sulphide  with  a  solution  of  alkali  sulphide  ; 
(2)  metacinnabarite  (black  and  cubic),  a'-HgS,  DU  7*60,  is  precipitated 
from  dilute  acid  solutions  of  mercuric  salts  by  sodium  thiosulphate ; 
and  (3)  a  new  form,  /3'-HgS,  D^  7*20,  obtained  as  a  fine  crystalline 
powder  from  more  concentrated  neutral  solutions  of  mercuric  salts 
with  sodium  thiosulphate.  This  has  the  same  red  colour  as  cinnabar, 
and  is  likewise  hexagonal,  but  the  refractive  indices  are  much  lower. 
Cinnabar  is  the  stable  form  of  mercuric  sulphide  at  all  tempera¬ 
tures  up  to  its  sublimation  point,  about  580°.  None  of  the 
sulphides  of  the  zinc-cadmium-mercury  group  melts  at  atmospheric 
pressure. 

The  stable  forms  sphalerite,  cinnabar,  and  iron-pyrites  (this  vol., 
ii,  354)  are  always  obtained  by  crystallisation  from  alkaline  solutions 
(solutions  of  alkali  sulphides),  whilst  the  unstable  forms  wurtzite, 
metacinnabarite,  and  marcasite  are  obtained  from  acid  solutions  only. 
The  stable  forms  may  also  be  crystallised  from  acid  solutions  under 
certain  conditions  of  temperature  and  acid  concentrations.  These 
points  are  discussed  in  relation  to  the  occurrence  and  genesis  of  these 
minerals  in  ore-deposits.  L.  J.  S. 
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Alloys  of  Lead,  Tin,  and  Antimony.  William  Campbell 
( Metallurgies  1912,  9,  422 — 425). — A  microscopical  investigation  of 
these  ternary  alloys  fixes  the  two  ternary  transformation  points  at 
245°  and  Pb  80%,  Sb  10%,  and  Sn  10%,  and  at  190°  and  Pb  40  0%, 
Sb  2 '5%,  and  Sn  57 '5%  respectively  (compare  Loebe,  Abstr.,  1911, 
ii,  204).  The  structure  often  shows  constituents  inconsistent  with 
equilibrium,  owing  to  the  slowness  of  reaction  between  solid 
constituents.  C  H.  D. 

The  Solubility  of  Metallic  Oxides  and  Sulphides  in  Fused 
Sodium  Chloride.  H.  Houben  ( Metallurgie ,  1912,  9,  592 — 600). — 
Tin,  zinc,  lead,  and  copper  oxides,  and  zinc,  lead,  and  copper  sulphides 
are  appreciably  soluble  in  fused  sodium  chloride,  but  solution  takes 
place  very  slowly,  and  even  at  1200°  the  solubility  has  not  been  found 
to  reach  1%.  C.  H.  D. 

Anhydrous  Sulphates.  Gennaro  Calcagni  and  D.  Marotta 
(Atti  R.  Accad.  Livicei ,  1912,  [v],  21,  ii,  240 — 246,  284 — 286). — The 
first  paper  deals  with  the  thermal  analysis  of  the  systems  Li2S04-PbS04 
and  Na2S04-PbS04. 

Contradictory  statements  have  appeared  as  to  the  m.  p.  of  lead 
sulphate.  The  authors  find  that  it  lies  at  1000 — 1010°  (decomp.). 
There  is  a  transformation  point  at  850°,  and  at  950°  the  substance 
sinters. 

Lithium  sulphate  and  lead  sulphate  do  not  form  any  compound  • 
there  is  an  eutectic  corresponding  with  53%  Li2S04  and  638°. 

In  the  system  Na2S04-PbS04  mixed  crystals  are  formed  as  far  as 
65%  Ha2S04 ;  the  eutectic  corresponds  with  35%  Na2S04  and  735°. 
Ho  evidence  was  obtained  of  the  existence  of  a  compound, 

Ha2S04,PbS04, 

which  is  indicated  in  Le  Chatelier’s  diagram  of  this  system  (Ann.  des 
Mines,  1897,  [ix],  11,  209). 

The  second  paper  deals  with  the  system  K2S04— PbS04,  in  which 
there  is  formation  of  mixed  crystals,  the  gap  extending  from  22%  to 
63%  of  K2S04.  The  eutectic  corresponds  with  40%  K2S04  and  796c. 
There  is  evidence  of  the  formation  of  the  compound  K2S04,PbS04  at 
about  620°.  R.  V.  S. 

Thermal  Investigation  of  the  Phosphates  of  Lead.  The 
Constitutional  Formulae  of  the  Phosphates  and  their  Deriv¬ 
atives  in  the  Form  of  Complex  Salts,  especially  those  of 
Thomas  Slag.  Viktor  Adolf  Kroll  ( Zeitsch .  anorg.  Chem.,  1912, 
78,  95 — 133.  Compare  this  vol.,  ii,  755). — Mixtures  of  glassy  phos¬ 
phoric  oxide  and  lead  oxide  are  fused  in  a  platinum  crucible,  and  cooling 
curves  are  taken  by  means  of  an  unprotected  thermocouple.  The  lag 
is  considerable,  and  undercooling  takes  place  to  a  marked  extent  in 
the  case  of  compounds  and  eutectics.  The  mixtures  have  not  been 
examined  optically. 

The  complete  freezing-point  curve  has  been  determined.  The  most 
acid  mixtures  are  glassy,  but  the  softening-point  is  sufficiently  distinct 
for  the  construction  of  a  curve,  which  has  a  break  corresponding  with 
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the  ultraphosphate.  Crystallisation  begins  at  the  composition  at  which 
the  pyrophosphate  first  appears.  From  this  point  onwards  the  curve 
has  five  distinct  maxima,  corresponding  respectively  with  the  pyro¬ 
phosphate,  2Pb0,P205  ;  a  new  compound,  the  anorthophosphate, 
5Pb0,2P205 ;  the  orthophosphate,  3Pb0,P205  ;  the  tetraphosphate, 
4Pb0,P205  ;  and  an  octaphosphate,  8Pb0,P205.  The  mixtures 
frequently  expand  very  largely  after  solidification,  and  other  indica- 
tions  show  that  equilibrium  is  not  readily  attained,  other  compounds 
probably  being  formed  at  lower  temperatures.  The  bearing  of  these 
results  on  the  nature  of  the  basic  calcium  phosphates  in  Thomas  slag 
is  discussed,  especially  in  regard  to  the  tetraphosphate,  which  is  some¬ 
times  obtained  in  a  crystalline  form.  Constitutional  formulae  are 
assigned  to  many  of  the  basic  phosphates  and  the  apatite  group,  on 
the  assumption  of  a  group  (P205)3.  C.  H.  D. 

The  Alloys  of  Thallium  and  Tellurium.  Masumi  Chikashige 
(Zeitsch.  anorg.  Chem.,  1912,  78,  68 — 74). — Thallium  and  tellurium 
may  be  fused  together  in  Jena  glass  tubes  in  hydrogen.  The  freezing- 
point  curve  has  a  single  maximum  at  428°,  corresponding  with  the 
compound  Te2Tlg,  whilst  a  break  on  the  curve  at  305°  and  405%  Te 
corresponds  with  a  second  compound  TeTl.  The  eutectic  point  lies  at 
200°  and  58‘5%  Te.  The  alloys  separate  into  two  liquid  layers  between 
the  limits  T5  and  24%  Te  at  393°.  Solid  solutions  are  only  formed  by 
the  compound  Te2Tl3  with  5  5%  of  thallium.  This  compound  is  very 
brittle,  whilst  the  compound  TeTl,  which  forms  long  needles,  is  much 
less  so.  C.  H.  D. 

Melting  Point  of  Cupric  Oxide.  Roland  E.  Slade  and 
Frederick  D.  Farrow  ( Zeitsch .  Elektrochem.,  1912,  18,  817 — 818). — 
Wohler  (compared  Abstr.,  1907,  ii,  33)  has  found  that  cupric  oxide, 
heated  in  a  current  of  oxygen  at  atmospheric  pressure,  melts  at  1085°. 
The  authors  show  that  under  these  conditions  partial  decomposition  of 
the  cupric  oxide  takes  place  with  formation  of  cuprous  oxide,  and  the 
liquid  contains  more  than  50%  of  the  latter  oxide.  The  liquid  solidifies 
completely  about  1064°,  and  this  was  taken  by  Wohler  as  the  melting 
point  of  cupric  oxide.  When  cupric  oxide  is  heated  to  1148°  under  an 
oxygen  pressure  of  2 '5  atmospheres,  partial  decomposition  occurs,  but 
no  fusion  takes  place.  G.  S. 

The  Liquidus  Curves  and  Constitutional  Diagram  of  the 
Ternary  System  Aluminium-Copper-Zinc.  Henry  C.  H. 
Carpenter  and  C.  A.  Edwards  ( Intern .  Zeitsch.  Metallograjihie, 
1912,  2,  209 — 242). — The  liquidus  surface  of  this  ternary  system 
has  been  determined  for  all  alloys  containing  more  than  40%  of 
copper,  and  the  constitution  of  those  containing  16%  or  less  of  zinc. 
Ternary  compounds  and  a  ternary  eutectic  are  not  formed.  There  is 
one  univariant  line  on  the  surface,  connecting  the  a/3-transformation 
points  in  the  copper-aluminium  and  copper-zinc  series  respectively. 
The  two  a-conscituents  are  perfectly  miscible.  The  eutectoid  line 
representing  the  transformation  /3  — *■  a  +  y  is  a  continuous  one, 
extending  from  570°  on  the  aluminium  side  to  470°  on  the  zinc  side. 
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The  thermal  change  is  much  greater  in  those  alloys  which  are  rich  in 
aluminium.  The  microscopic  structure  of  the  ternary  alloys  accords 
well  with  the  thermal  indications.  C.  H.  D. 

Passivity  of  Iron  under  Boiler  Conditions.  Horace  G.  Byers 
and  Floyd  T.  Yoris  (J.  Amer.  Chem.  Soc.,  1912,  34,  1368—1379).— 
Cushman  {Off.  Public  Roads ,  U.S.  Dept.  Ayric.,  Bull.  30,  29)  has 
suggested  that  the  pitting  of  boilers  could  be  prevented  by  the  intro¬ 
duction  of  small  quantities  of  substances  which  inhibit  rusting.  In 
view  of  the  work  of  Dunstan  and  Hill  (Trans.,  1911,  99,  1835)  and 
others,  a  study  has  been  made  of  the  effect  of  potassium  dichromate. 

It  has  been  found  that  iron  as  an  anode  is  rendered  passive  by 
dichromate  solutions  of  concentration  as  low  as  0T25%,  and  is  kept 
passive,  even  when  the  anode  current  is  very  small,  at  all  temperatures 
from  the  ordinary  temperature  up  to  160°.  When  moderate  quantities 
of  sodium  chloride  are  present,  the  concentration  of  the  dichromate 
necessary  to  maintain  the  passive  condition  is,  at  the  ordinary  tempera¬ 
ture,  about  40  times  as  great  as  that  of  the  sodium  chloride  ;  at  93°, 
25  times  as  great,  and  at  125 — 150°,  40  times  as  great.  In  presence 
of  sodium  sulphate  of  moderate  concentrations,  an  equal  concentration 
of  dichromate  is  sufficient  to  ensure  passivity  at  all  temperatures  up  to 
150°.  Carbonates  and  hydrogen  carbonates  do  not  seem  to  have  any 
destructive  effect  on  the  passivity  induced  by  the  dichromate. 

From  these  results,  it  seems  probable  that  the  addition  of  a  quantity 
of  potassium  dichromate,  forty  times  as  great  as  that  of  the  chlorides 
present,  calculated  as  HaCl,  in  addition  to  that  needed  to  precipitate 
the  scale-forming  substances,  would  be  of  much  value  as  a  boiler 
preservative.  The  extent  to  which  the  results  obtained  were  due  to 
the  effect  of  the  anodic  current,  however,  is  not  known,  and  experi¬ 
ments  are  therefore  being  made  to  ascertain  the  length  of  time  during 
which  iron  will  remain  free  from  rust  in  such  an  inhibitive  solution  in 
the  absence  of  the  electric  current.  E.  G. 

The  System  Iron-CarboD.  Andreas  Smits  {Zeitsch.  Elektrochem., 
1912,  18,  816 — 817.  Compare  this  vol.,  ii,  769  ;  Ruff,  ibid.,  ii,  353). — 
The  view  of  the  author  that  the  form  of  the  iron-carbon  equilibrium 
diagram  indicates  the  existence  under  certain  conditions  of  a  number 
of  iron  carbides,  has  now  been  confirmed  by  the  experimental  work  of 
Wittorf  (this  vol.,  ii,  259).  In  some  respects  Wittorf’s  theoretical 
treatment  of  the  subject  is  inaccurate,  and  the  matter  will  be  fully 
considered  in  a  later  communication.  G.  S. 

The  Intercrystalline  Fracture  of  Iron  and  Steel.  J.  C.  W. 
Humfrey  {Iron  Steel  Inst.  Carnegie  Mem,.,  1912,  4,  80 — 107). — 
Electrolytic  and  other  pure  forms  of  iron  become  extremely  brittle 
wheD  annealed  above  670°  in  an  atmosphere  containing  a  small 
quantity  of  oxygen  or  carbon  dioxide,  fracture  taking  place  between 
the  crystals  instead  of  through  them.  If  the  annealing  is  conducted 
under  a  very  low  pressure,  the  y  and  a  crystalline  boundaries  become 
visible,  the  fracture  occurring  along  the  former.  The  brittleness  does 
not  occur  if  oxidising  gases  ajre  present  in  sufficient  quantity  to  form 
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a  continuous  layer  of  oxide,  and  it  increases  with  the  time  of 
annealing.  The  softness  of  the  metal  is  restored  by  quenching  from 
1000°,  or  by  heating  in  hydrogen  at  1000°  for  a  sufficient  time,  but 
not  by  annealing.  These  facts  are  explained  by  the  formation  of  a 
lower  oxide  which  forms  a  solid  solution  with  y-iron,  but  is  insoluble 
in  a-iron,  and  is  therefore  thrown  out  of  solution  during  slow  cooling, 
forming  thin  intercrystalline  layers.  Quenching  from  above  the 
transformation  point  retains  this  constituent  in  solid  solution,  whilst 
heating  in  hydrogen  reduces  it  to  the  metallic  state.  C.  H.  D. 

The  Constitution  of  the  Sulphide  Enclosures  in  Iron  and 
Steel.  G.  Rohl  ( Iron  Steel  Inst.  Carnegie  Mem.,  1912,  4,  28 — 79). — 
The  mixtures  are  prepared  from  electrolytic  iron,  annealed  in  a 
vacuum,  ferrous  sulphide,  prepared  by  heating  pure  pyrites  in  a 
porcelain  tube  in  nitrogen,  and  manganous  sulphide  freed  from  oxygen 
by  mixing  with  sulphur  and  heating  in  hydrogen.  The  ingredients 
are  melted  together  in  fireclay  tubes  in  a  carbon-resistance  furnace. 
Ferrous  and  manganous  sulphides  are  best  distinguished  by  etching 
lightly  with  picric  acid,  and  then  heating  the  dry  specimen  until  the 
ferrite  becomes  yellow.  The  ferrous  sulphide  then  appears  dark 
blue,  and  manganous  sulphide  pale  grey. 

Manganous  sulphide  melts  at  1620°,  and  does  not  attack  porcelain 
when  free  from  oxygen.  The  eutectic  point  of  its  mixtures  with 
ferrous  sulphide  lies  at  1182°  and  7%  MnS.  A  compound,  3FeS,2MnS, 
m.  p.  1362°,  exists,  and  forms  solid  solutions  in  all  proportions  with 
manganous  sulphide.  Manganous  sulphide  appears  to  be  immiscible 
with  iron  in  the  molten  state.  C.  H.  D. 

The  Action  of  Oxygen  on  Heated  Iron  under  Pressure. 
Jaroslav  Mjlbauer  (Chem.  Zeit.,  1912,  36,  1170 — 1171). — Iron  in 
the  form  of  sheet  or  tube  is  not  oxidised  by  dry  oxygen  at  500°  under 
12  atmospheres  pressure,  but  remains  bright.  Even  at  550°  only  a 
thin  film  of  oxide  is  produced.  C.  H.  D. 

The  System  Nickel-Cobalt.  Rudolf  Ruer  and  Kiosuke  Kaneko 
( Metallurgie ,  1912,  9,  419 — 422). — A  new  investigation  of  this  system 
by  thermal  and  magnetic  methods  confirms,  in  general,  the  conclusions 
of  Guertler  and  Tammann  (Abstr.,  1905,  ii,  92).  The  interval 
between  the  two  magnetic  transformation  curves  is  very  small,  not 
exceeding  4°.  All  the  alloys  of  the  series  have  a  uniform  polygonal 
structure,  those  towards  the  cobalt  end  of  the  series,  including  pure 
cobalt,  showing  repeated  twinning,  which  is  absent  from  the  alloys 
rich  in  nickel. 

Nickel  readily  dissolves  nickel  oxide,  the  freezing  point  being 
lowered,  and  a  well  defined  eutectic  structure  produced. 

C.  H.  D. 

Gold  Organosol.  Conrad  Amberger  ( Zeitsch .  Chem.  Ind.  Kolloide, 
1912,  11,  1(j0 — 101). — Details  are  given  of  the  preparation  of  colloidal 
gold  by  the  method  described  in  the  previous  paper  (this  vol.,  ii,  1053). 
Complete  reduction  of  the  initially  precipitated  oxide  is  effected  by  the 
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addition  of  hydrazine  hydrate.  The  product,  containing  lanolin  as  pro¬ 
tective  colloid,  dissolves  in  ethyl  ether,  light  petroleum,  fats,  and  liquid 
paraffin,  giving  colloidal  solutions  of  a  deep  blue  colour  ;  it  is  very  readily 
soluble  in  chloroform,  giving  reddish-violet  solutions.  By  precipitation 
of  the  colloidal  solution  in  light  petroleum  by  the  addition  of  alcohol, 
a  pasty  product  containing  84%  of  gold  is  obtained.  When  dried, 
the  preparations  which  contain  a  large  percentage  of  the  metal  consist 
of  granular  masses  of  a  golden-brown  colour.  These  dissolve  readily 
in  chloroform,  fats,  and  liquid  paraffin,  but  only  to  a  small  extent  in 
light  petroleum  and  ethyl  ether.  H.  M.  D. 

Reduction  of  Auric  Chloride  by  an  Ethereal  Solution  of 
Phosphorus.  Ant.  Galecki  ( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  11, 
105- — 110). — An  examination  has  been  made  of  the  changes  in  colour 
and  electrical  conductivity  which  accompany  the  formation  of  colloidal 
gold  when  aqueous  solutions  of  auric  chloride  are  reduced  by  means  of 
an  ethereal  solution  of  phosphorus.  The  purple-red  colour  assumed  by 
the  solutions  at  the  ordinary  temperature  does  not  correspond  with 
complete  reduction,  for  if  the  solutions  are  boiled,  the  electrical 
conductivity  increases  until  a  definite  maximum  value  is  reached.  The 
final  maximum,  which  is  attained  by  a  given  solution  of  the  gold  salt, 
is  found  to  be  considerably  less  if  potassium  carbonate  is  added  to  the 
gold  solution  before  reduction.  This  is  probably  due  to  neutralisation 
of  the  acids  which  are  liberated  in  the  reaction.  In  consequence  of 
this,  the  reduction  at  the  ordinary  temperature  proceeds  more  completely 
when  potassium  carbonate  is  added  in  small  quantity  to  the  original 
solution.  H.  M.  D. 
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Mineralogical  Chemistry. 


Araa  Coal.  Eduard  Donath  and  A.  Indr  a  ( Chem .  Zeit.,  1912,  36, 
1118—1120). — This  coal,  found  in  Carpano,  Istria,  has  been  classified 
by  some  authors  as  a  lignite  and  by  others  as  a  true  coal.  On  the 
basis  of  the  following  results,  the  authors  regard  it  as  a  true  coal.  It 
has  the  following  percentage  composition  : 

Calorific  value, 

Moisture.  C.  H.  0.  N.  S.  Ash.  calories. 

1-83  65-6  4-58  17T4  1*24  9-01  11*44  6618 

It  absorbs  very  little  moisture  when  exposed  to  air  saturated  with 
water  vapour,  “  cakes  ”  when  heated,  gives  a  pale-coloured  extract  with 
potassium  hydroxide  solution,  yields  a  tar  containing  phenol,  aromatic 
hydrocarbons  and  a  little  paraffin  on  destructive  distillation,  gives  a 
red  solution  showing  a  green  fluorescence  on  extraction  with  benzene, 
is  scarcely  attacked  by  dilute  nitric  acid  at  100°,  is  not  dissolved  by  a 
mixture  of  sulphuric  acid  and  potassium  dichromate,  and  behaves  like 
true  coal  towards  (1)  melted  alkali  hydroxides  and  (2)  a  mixture  of 
sulphuric  and  nitric  acids. 
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The  coal  is  peculiar  in  containing  7'90%  of  its  sulphur  in  the  form 
of  organic  compounds,  and  the  tar  produced  on  destructive  distillation 
has  a  strong  odour  of  “  ichthyol,”  the  tarry  product  obtained  by  the 
destructive  distillation  of  Seefeld  shales.  T.  A.  H. 

Marcasite  from  Castelnovo  di  Porto.  G.  Sirovich  ( Atti  R. 
Accad.  Lincei ,  1912,  [v],  21,  ii,  352 — 354). — The  marcasite  has  the 
following  composition : 

Fe.  S.  As.  Si02.  Total. 

46-20  53-25  0‘32  0  24  100-01 

It  occurs  in  crusts  and  also  in  stalactites  in  the  neighbourhood 
of  ferruginous  springs  and  natural  hydrogen  sulphide,  and  is  thus  still 
being  formed  by  the  method  of  Allen,  Crenshaw,  and  Johnstone  (this 
vol.,  ii,  354)  which  those  authors  suggested  was  responsible  for  the 
natural  production  of  this  mineral.  R.  V.  S. 

A  New  Chromiferous  Magnesium  Hydroxy-carbonate. 
Laura  Hezner  ( Centr .  Min.,  1912,  569 — 571). — In  a  bright  green 
serpentine  (anal.  I)  from  Dundas,  Tasmania,  are  lilac-coloured, 
lenticular  masses,  which  are  composed  largely  (83  51%)  of  a  scaly 
micaceous  mineral  intermixed  with  some  serpentine  and  chromite. 
Deducting  from  anal.  II.  the  silica  as  serpentine  and  the  ferrous  oxide 
as  chromite,  the  composition  of  the  violet  mineral  is  given  as 
2MgC03,5Mg(0H)2,2Cr(0H)3,4H20. 

This  is  analogous  to  that  of  brugnatellite, 

MgC03,5Mg(0H)2,Fe(0H)3,4H20 

(Abstr.,  1909,  ii,  247),  and  the  mineral  may  be  described  as  a  chrom- 
brugnatellite  : 

H20  h2o 

SiOj.  C02.  Cr203.  FeO.  MgO.  (<120“).  (>120°).  Total.  Sp.  gr. 

I.  38-70  —  3-60  2-54  4075  0’81  14-01  100-41  2‘53 

II.  3-87  10-45  20-44  170  3772  0’95  26’31  10024  276 

L.  J.  S. 

Formation  of  Apatite.  Richard  Nacken  {Centr.  Min.,  1912, 
545 — 559). — Fluor-spar  (m.  p.  1392°)  when  fused  with  an  excess  of 
calcium  phosphate  gives  needles  of  fluor-apatite  (3Ca3P208,CaF2,  m.  p. 
about  1650°)  ;  there  is  a  eutectic  with  64%  CaF2  at  1205°.  Fusions 
containing  calcium  chloride  (m.  p.  772°)  and  calcium  phosphate  give 
chlor-apatite  (3Ca3P208,CaCl2,  m.  p.  1530°),  and  also  the  compound 
Ca3P2Oa,CaCl2 ;  the  latter  is  stable  only  below  1040°.  Calcium 
fluoride  and  chloride  together  do  not  form  mixed  crystals,  but  a  eutectic 
with  16%  CaF2  at  650°.  Fluor-apatite  and  chlor-apatite  form  a  con¬ 
tinuous  series  of  mixed  crystals.  The  crystallisation  of  the  ternary 
system  CaCl2-Ca8P208-CaF2  is  discussed.  L.  J.  S. 

Constitution  of  the  Volcano  of  the  Island  of  Reunion. 
Alfred  Lacroix  ( Compt .  rend.,  1912,  155,  538 — 544). — In  addition  to 
the  basaltic  lavas  of  which  this  island  is  largely  composed,  there  are 
ancient  intrusive  rocks  of  which  the  following  are  selected  as  types  : 
YOL.  CH.  ii.  70 
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Series  A. — Dunites,  harrisites,  felspathic  picrites,  and  olivine-gabbros. 
Series  B. — Microgabbros  and  gabbros.  Series  C. — Essexitic  gabbro, 
ophitic  basalt,  tracbyandesite  with  olivine  (resembling  mugearite), 
akerite,  phonolitic  trachyte,  and  quartz-syenite  with  segirite  and  kato- 
forite.  Analyses  by  Boiteau  are  given  of  the  rocks  of  each  of  these 
types.  The  wide  range  in  composition  is  illustrated  by  the  following 
analyses  of  the  extreme  members  and  one  from  the  series  B ;  I, 
d  unite ;  II,  microgabbro;  III,  quartz-syenite  with  segirite  and 
katoforite  : 


Si02. 

A1203. 

Fp203. 

FeO. 

MgO. 

CaO. 

Na20. 

K20. 

Ti02. 

Loss  on  ig- 
P205.  nition.  Total. 

I. 

39-85 

0-65 

— 

12-95 

45-09 

099 

0-19 

0  09 

o-io 

0-09  —  100-00 

II. 

43-28 

13-58 

5-43 

8-03 

7-63 

13-19 

2-04 

0  66 

381 

0-41  1-82  99-86 

III. 

64-01 

13-96 

7-31 

0-20 

0-21 

1-02 

5-30 

5-10 

1-66 

0-08  1-38  100-23 

These  different  types  have  been  produced  by  differentiation  from  the 
same  magma.  They  repi  esent  both  the  sub-alkaline  and  the  alkaline 
groups  which  have  been  regarded  as  typical  of  the  igneous  rocks 
of  different  regions  of  the  world  (the  Pacific  and  the  Atlantic  facies). 

L.  J.  S. 
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A  Respiration  Apparatus  for  Animals  of  Medium  Size. 
Fbanz  Tangl  (Biochem.  Zeitsch.,  1912,  44,  234 — 251). — The  apparatus, 
which  is  illustrated  by  several  figures,  is  intended  for  animals  of  the 
size  of  sheep  or  pigs.  In  principle,  it  is  a  Pettenkoffer-Voit  apparatus, 
with  two  alternative  methods  for  estimating  the  respiratory  products 
and  oxygen  consumption.  The  one  of  these  methods  is,  in  its 
essentials,  an  Attwater-Benedict  apparatus,  by  means  of  which  the 
total  amount  of  water  and  carbon  dioxide  formed  during  the  whole 
course  of  the  experiment  is  estimated.  The  other  alternative  method 
is  a  modification  of  the  Tigerstedt-Sonden  apparatus,  by  means  of 
which  an  aliquot  part  of  the  air  from  the  chamber  is  drawn  off  into 
receivers  and  analysed  from  time  to  time.  Both  methods  can  be  used 
at  once,  the  latter  determining  the  variations  of  respiration  at  different 
intervals  of  the  experiment.  The  methods  of  ventilating  the  cage 
and  of  introducing  foodstuffs  is  also  described,  and  also  the  process  of 
estimating  the  hydrogen  and  combustible  gases  (methane)  formed  by 
the  animal  during  the  experiment.  For  the  last-named  purpose,  a 
portion  of  the  expired  air  is,  after  deprivation  of  its  carbon  dioxide 
and  water  vapour,  passed  over  platinised  kaolin,  and  the  carbon 
dioxide  and  water  vapour  formed  in  this  process  is  estimated  in  the 
usual  manner.  S.  B.  S. 

The  Action  of  Phloridzin  on  Gaseous  Metabolism  and  on 
the  Work  of  the  Kidneys.  Alexander  Belak  ( Biochem .  Zeitsch., 
1912,  44,  213 — 234). — The  experimental  method  was  the  same  as  that 
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generally  adopted  in  Tangl’s  laboratory  of  determining  the  respiratory 
quotient  of  the  animal  (dog)  before  and  after  the  removal  of  an  organ 
under  varying  conditions.  It  was  found  that  in  “  non-toxic  ”  doses, 
phloridzin  increases  the  oxygen  consumption  of  the  organism,  partly 
by  increasing  the  work  of  the  kidneys,  and  partly  by  increasing  the 
work  of  other  organs  of  the  body.  Phloridzin  can  also  act  toxically. 
If  this  is  the  case,  the  oxygen  consumption  diminishes,  and  the  blood- 
pressure  sinks.  S.  B.  S. 

The  Gaseous  Metabolism  of  the  Heart  and  Lungs.  C. 
Lovatt  Evans  (J.  Physiol .,  1912,  45,  213 — 234). — In  the  dog,  the 
carbon  dioxide  output  of  the  heart-lung  varies  from  3  to  5  c.c.  per 
gram  of  heart  per  hour,  and  the  oxygen  intake  3‘5  to  6  c.c.  (or  0058 
to  0'1  c.c.  per  minute) ;  the  values  in  the  cat  are  somewhat  lower. 
The  respiratory  quotient  for  the  heart  averages  0'9,  but  it  varies 
greatly,  and  under  conditions  of  augmented  oxygen  usage’may  be  very 
low  (06  or  less).  A  rise  of  temperature  from  32°  to  39°  increases 
the  gaseous  exchanges,  which  is  almost  proportional  to  the  increase  in 
the  number  of  heart  beats.  The  efficiency  of  the  beat  as  a  machine 
is  low  (from  2  to  10%) ;  this  is  owing  to  the  peculiar  mechanical 
conditions  of  the  heart  beat.  The  original  paper  must  be  consulted 
for  the  forms  of  apparatus  employed.  In  the  isolated  lung  the  total 
metabolism  is  small,  and  has  to  be  corrected  for  metabolism  in  the 
blood  itself.  W.  D.  H. 

The  Capacity  of  the  Air  Passages  under  Varying 
Physiological  Conditions.  C.  G.  Douglas  and  John  S.  Haldane 
(J.  Physiol.,  1912,  45,  235 — 238). — During  the  hyperpncea  of  muscular 
work  there  is  a  great  increase  in  the  effective  dead  space  in  breathing, 
due  to  dilatation  of  the  bronchial  passages.  W.  D.  H. 

Lactic  Acid  Formation  in  Blood.  II.  Brigitte  Kraske 
( Biochem .  Zeitsch.,  1912,  45,  81 — 87.  Compare  Fries,  Abstr.,  1911,  ii, 
994). — The  author  confirms  the  results  of  Fries,  who  showed  that 
human  blood  contains  appreciable  quantities  of  lactic  acid,  which 
increase  on  incubating  the  mixture  for  various  times  up  to  two  hours. 
She  also  shows  that  there  is  a  corresponding  diminution  in  the  amount 
of  sugar,  which  in  four  out  of  the  five  cases  investigated  is 
almost  identical  in  amount  with  that  of  the  lactic  acid  formed.  The 
sugar  would  therefore  appear  to  be  the  substance  from  which  the 
lactic  acid  is  formed.  S.  B.  S. 

Lactic  Acid  Formation  in  Blood.  III.  Kura  Kondo  ( Biochem . 
Zeitsch.,  1912,  44,  88 — 93). — As  in  human  blood,  so  in  dog’s  blood, 
there  is  an  increase  of  lactic  acid  and  diminution  of  sugar  when  the 
blood  is  incubated  up  to  periods  of  two  hours.  The  diminution  of 
sugar  is  more  than  sufficient  to  account  for  the  increase  in  lactic  acid. 
The  lactic  acid,  isolated  as  a  zinc  salt,  was  estimated  by  von  Fiirth  and 
Charnass’s  method,  but  the  author  shows  that  when  the  acids  in  the 
fresh  blood  and  the  incubated  blood  are  estimated  gravimetrically, 
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a  correct  amount  for  the  increase  is  obtained,  as  the  same  amount  of 
impurities  is  present  in  the  zinc  salt  got  from  the  two  samples. 

S.  B.  S. 

Lactic  Acid  Formation  in  Blood.  IV.  Karl  von  Noorden, 
jun.  [with  Elf£r  and  Piantoni]  ( Biochem .  Zeitsch.,  1912,  45,  96 — 107). 
— According  to  L6pine,  the  destruction  of  sugar  is  confined  to  the 
corpuscles  of  the  blood,  the  serum  taking  no  part  in  the  action.  It  is 
shown  now  by  Elf6r  and  Piantoni,  an  abstract  of  whose  work  is  given 
by  the  author,  that  only  the  corpuscles  on  incubating  show  an  increase 
of  lactic  acid  on  incubation,  the  serum  showing  practically  no  increase. 
These  results  conform  to  results  of  the  previous  communications  of 
Krasko  and  of  Kondo,  that  the  lactic  acid  is  formed  from  the  sugar  of 
the  blood.  This  conception  is  further  confirmed  by  the  author,  who 
shows,  in  numerous  experiments,  that  the  amount  of  lactic  acid  formed 
can,  on  incubation,  be  considerably  increased  by  the  addition  of 
dextrose.  It  is  shown  that  the  increase  of  lactic  acid  on  incubation 
can  be  determined  accurately  by  the  gravimetric  method  (weighing 
as  zinc  salt),  and  by  the  volumetric  method  of  von  Fiirth  and  Charnass. 
Pure  d-lactic  acid  could  be  isolated  in  the  form  of  its  zinc  salt. 

S.  B.  S. 

The  Hydroxyl  Ion  Concentration  of  the  Blood  in  Hyper¬ 
thermia  Produced  by  Heat  Piqure.  G.  Quagliariello  (Biochem. 
Zeitsch.,  1912,  44,  162 — 164). — In  rabbits,  hyperthermia  caused  by 
heat  piqure  of  the  brain  produces  no  change  in  the  reaction  of  the 
blood.  S.  B.  S. 

The  So-called  “  Lipolysis  ”  [in  Blood].  L.  Berczelleb 
(Biochem.  Zeitsch.,  1912,  44,  193 — 200). — See  this  vol.,  ii,  1109. 

The  Division  of  the  Blood  Sugar  between  the  Corpuscles 
and  Plasma.  Rudolf  Hober  [with  Felix  Sperling]  (Biochem. 
Zeitsch.,  1912,  45,  207 — 220). — Estimations  were  made  on  the 
blood  of  dogs  and  rabbits  of  the  sugar  in  the  corpuscles  and  plasma, 
both  in  normal  cases  and  in  animals  rendered  hyperglycaemic,  either 
by  extirpation  of  the  pancreas,  injection  of  adrenaline  or  production  of 
alimentary  glycosuria.  It  was  found  that  in  changing  the  total  sugar 
content  of  the  blood,  no  parallelism  could  be  detected  between  the 
changed  amounts  in  the  plasma  and  in  the  corpuscles.  This  would 
have  been  expected  if  the  corpuscles  had  been,  in  a  physical  sense, 
permeable  to  sugar,  provided  that  the  sugar  had  not  been  destroyed 
when  inside  the  corpuscles.  Experiment,  however,  indicates  that 
such  chemical  changes  cannot  alone  account  for  this  want  of  parallelism. 
The  conclusion  is  drawn  that  the  corpuscles  themselves  possess  a 
mechanism  for  regulating  their  sugar  supply,  and  in  accordance  with 
the  experiments  of  the  author  and  of  those  of  Frank  and  Bretschneider 
in  the  case  of  adrenaline-glycsemia,  the  excess  of  sugar  remains  entirely 
in  the  plasma.  The  same  is  probably  also  true  for  other  cases  of 
hyperglycaemia.  S.  B.  S. 
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Coagulation  of  Blood.  Emil  Zak  (Arch.  expt.  Path.  Pharm., 
1912,  70,  27 — 54). — A  diminution  of  the  lipoids  of  the  plasma  (oxalate 
plasma  of  horse)  leads  to  a  delay  in  its  coagulation.  Phosphatides 
from  other  organs  (brain)  act  even  more  strongly  than  those  naturally 
present  in  the  blood  in  aiding  coagulability.  Fermentative  splitting 
of  the  plasma  lipoids  leads  to  the  occurrence  of  an  uncoagulable  state. 
Certain  alkaloids  which  unite  with  lecithin  are  also  inhibitory  to 
coagulation.  Such  results  agree  with  the  views  of  Alexander  Schmidt 
on  zymoplastic  substances,  and  render  the  assumption  of  thrombokinase 
(Morawitz)  unnecessary.  W.  D.  H. 

Haemolysis  by  Formaldehyde.  Philipp  Eisenberg  ( Biochem . 
Zeitsch.,  1912,  45,  303 — 327). — Formaldehyde  solutions  of  8%  and 
higher  concentrations  lyse  and  precipitate  blood-corpuscles,  whereas 
solutions  of  4%  or  less  leave  them  apparently  unchanged,  but  fix  them, 
the  time  of  fixing  depending  on  the  concentration.  The  corpuscles 
treated  with  weak  formaldehyde  are  rendered,  however,  osmotically 
hypersensitive,  and  lyse  on  dilution  with  isotonic  salt  solution.  There 
appears  to  be  a  substance  inhibitory  to  the  haemolysis  in  the  treated 
corpuscles,  the  action  of  which  is  weakened  on  dilution.  This  is  either 
formaldehyde  itself,  or  some  product  of  its  action  on  the  corpuscles  ; 
for  formaldehyde  can  inhibit  the  haemolysis  of  the  corpuscles  which 
have  been  treated  with  the  aldehyde  itself,  the  dilution  serving  for 
this  purpose  being  half  the  concentration  with  which  they  have  been 
treated. 

An  action  similar  to  that  of  formaldehyde  is  produced  by  a  combination 
of  saturated  salt  solutions  and  formic  acid.  The  formaldehyde  action  is 
strengthened  by  a  higher  concentration  of  neutral  salts,  and  the 
haemolysis  of  the  treated  corpuscles  is  inhibited.  The  haemolytic  action 
of  alcohol,  phenol,  saponin,  chloral  hydrate,  and  sodium  glycocholate 
is  increased  by  formaldehyde.  Acetone  inhibits  the  haemolytic  action 
of  the  stronger  formaldehyde  solutions,  but  accelerates  that  of  the 
weaker  ones;  haemolysis  by  acetone  is  strongly  inhibited  by  formalde¬ 
hyde.  Haemolysis  by  potassium  cyanide  and  permanganate,  and 
ammonia  is  inhibited  by  higher  formaldehyde  concentrations,  but 
accelerated  by  lower  ones.  Haemolysis  by  potassium  hydroxide, 
calcium  bromide,  and  potassium  arsenite  is  inhibited  by  formaldehyde. 
Haemolysis  by  urea  is  strengthened.  Haemolysis  by  strong  formaldehyde 
solutions  is  inhibited  by  urea,  whereas  that  produced  by  weaker 
solutions  is  strengthened.  Serum  does  not  inhibit  formaldehyde 
haemolysis.  S.  B.  S. 

The  Cholesterase  of  Blood-corpuscles.  Seweryn  Cytronberg 
(Biochem.  Zeitsch.,  1912,  45,  281 — 283). — In  opposition  to  results 
recently  obtained  by  Schultz  (this  vol.,  ii,  852),  the  author  finds  that 
horse-blood  contains  a  ferment  capable  of  hydrolysing  the  cholesterol 
esters  contained  in  the  blood,  as  there  is  an  increase  of  this 
substance,  which  was  precipitated  by  digitonin,  after  incubation  of  the 
blood.  In  the  plasma  alone,  no  cholesterase  could  be  detected.  The 
experiments  also  demonstrate  the  presence  both  of  cholesterol  and  its 
esters  in  the  blood-corpuscles.  S.  B.  S. 
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The  Union  of  Thymol  in  Red-blood  Corpuscles.  Ryuta  Usui 
(Zeitsch.  physiol.  Chem.,  1912,  81,  175 — 182). — The  greatest  amount  of 
thymol  is  united  to  the  stromata  of  the  red-blood  corpuscles ;  these 
constituents  contain  about  half  of  the  thymol  taken  up,  although 
their  nitrogen  content  is  only  one-eighth  of  the  total  in  the  cells. 
This  relationship  is  not  materially  altered  by  removing  the  lipoids  by 
boiling  with  alcohol  and  ether  ;  as  what  then  remains  is  almost  com¬ 
pletely  nucleic  acid  and  histone,  it  is  probable  that  these  form  a 
compound  with  the  thymol.  W.  D.  H. 

The  Changes  of  Hydrogen  Ion  Concentration  Produced 
by  the  Action  of  Pepsin,  and  the  Acid-combining  Capacity  of 
Some  Hydrolysis  Products  of  Egg-albumin.  Hugo  Rohonyi 
( Biochem .  Zeitsch.,  1912,  44,  165  — 179). —  In  an  egg-albumin  solution 
in  hydrochloric  acid,  the  H‘  concentration  diminishes  considerably 
during  peptic  digestion,  but  the  Cl'  concentration  remains  practically 
unchanged.  The  diminution  of  the  H‘  concentration  is  explained  by 
the  greater  combining  capacity  of  the  products  of  peptic  scission  for 
H*  ions  than  that  of  the  original  protein.  The  same  is  true  for  products 
of  tryptic  digestion.  This  does  not  explain  the  fact  that  the  Cl'  concen¬ 
tration  remains  unchanged  during  digestion,  and  the  combining 
capacity  for  Cl'  ions  also  increases  during  digestion.  The  diminution 
of  conductivity  during  digestion  is  smaller  than  can  be  accounted  for 
by  the  decrease  of  the  H"  concentration.  S.  B.  S. 

The  Adaptative  Capacity  of  the  Alimentary  Tract  to 
Ferment  Formation.  Arm  in  von  Tschermak  ( Biochem .  Zeitsch., 
1912,  45,  452 — 461). — The  experiments  were  carried  out  on  rabbits 
with  the  object  of  ascertaining  whether  the  animals  if  fed  on  carbo¬ 
hydrates,  which  were  not  customary  constituents  of  their  foods, 
acquire  the  capacity  of  producing  ferments  in  their  alimentary  tract 
which  could  hydrolyse  such  substances.  The  carbohydrates 
were  lichenin  and  inulin,  and  as  their  source,  Iceland  moss  and 
Jerusalem  artichoke  bulbs  were  employed,  these  products  being  added 
to  the  ordinary  foodstuffs  over  prolonged  periods.  Extracts  were 
then  made  of  the  pancreas  and  mucous  membrane  of  the  small  intestine, 
which  was  incubated  with  the  carbohydrates.  The  digest  was  then  treated 
with  yeast,  and  the  amount  of  carbon  dioxide  evolved  was  measured. 
Evolution  of  this  gas  indicated  the  production  of  dextrose  as  a  result 
of  enzyme  action.  The  author  draws  the  conclusion  that,  in  the 
majority  of  cases  investigated,  the  animals  acquire  the  capacity  of 
forming  a  licheninase  and  inulase  in  their  alimentary  tract. 

S.  B.  S. 

The  Digestion  of  Inulin.  Henry  B jerry  ( Biochem .  Zeitsch.,  1912, 
44,  402 — 414). — No  inulase  has  been  found  in  the  higher  animals. 
The  gastric  juice  of  such  animals,  however,  is  capable  of  hydrolysing 
inulin  by  virtue  of  the  hydrochloric  acid  which  they  contain.  The 
gastric  juice  of  the  snail  ( Helix  pomatia )  contains  a  true  inulase,  which 
is  destroyed  on  heating.  S.  B.  S. 
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The  Stomach  Lipase.  Heinrich  Davidsohn  ( Biochem .  Zeitsch.^ 
1912,  45,  284 — 302). — The  author  has  found  that  the  method  of 
investigating  lipase  content,  by  a  stalagmometric  measurement,  using 
triolein  emulsions,  as  recommended  by  Izar,  is  unsatisfactory.  He 
has  employed,  instead,  stalagmometric  measurements  of  a  saturated 
tributyrin  solution.  It  was  found  that  the  inhibitory  action  of  sodium 
fluoride  is  greater  on  the  pancreas  lipase  than  on  the  stomach  lipase. 
The  optimal  action  of  the  former  is  with  the  hydrogen  ion  concentration 
TO  x  10~8,  and  with  the  latter  2‘0  x  10-6.  The  two  ferments  appear, 
therefore,  to  be  different,  and  the  facts  offer  support  for  the  sup¬ 
position  of  the  existence  of  a  distinct  gastric  lipase.  S.  B.  S. 

The  Effects  of  Section  of  the  Spinal  Cord  on  Temperature 
and  Metabolism.  Ernest  L.  Kennaway  and  Marcus  S.  Pembrey 
(J.  Physiol.,  1912,  45,  82 — 105). — When  the  posterior  portion  of  an 
animal’s  body  is  paralysed  owing  to  division  of  the  spinal  cord,  that 
part  responds  to  changes  in  external  temperature  like  a  cold-blooded 
animal.  The  effect  on  the  respiratory  exchange  is  the  resultant 
between  what  occurs  in  the  paralysed  half  of  the  body  and  the 
anterior  half  which  still  remains  normal.  The  latter  portion  in  its 
attempt  to  maintain  normal  conditions  draws  upon  the  paralysed 
muscles,  which  waste  for  the  increased  supply  of  combustible  material 
needed.  W.  D.  H. 

The  Influence  of  Ammonium  Salts  and  Acetates  on  the 
Nitrogenous  Metabolism  of  Carnivora.  Ernst  Pescheck 
(Biochem.  Zeitsch.,  1912,  45,  244 — 280). — In  view  of  the  experiments 
of  Grafe,  Abderhalden,  and  others  on  the  apparent  capacity  of  am¬ 
monium  salts  to  maintain  animals  in  nitrogenous  equilibrium  in  the 
absence  of  other  sources  of  nitrogen  in  the  food,  the  effect  of  various 
ammonium  and  other  salts  on  the  nitrogenous  metabolism  has  been 
investigated  by  the  author.  Dogs  were  placed  on  a  basal  diet  with 
insufficient  protein  to  maintain  equilibrium,  and  then  on  the  same  diet 
with  addition  of  salts,  and  finally  for  a  period  on  the  original  basal 
diet.  The  effect  of  the  salts  on  the  degradation  of  body  protein 
could  thereby  be  ascertained.  It  was  found  that  ammonium  lactate 
had  no  effect.  Ammonium  acetate,  on  the  other  hand,  caused  a 
diminution  of  the  nitrogen  output,  which  could  not  be  increased  by 
the  addition  to  the  diet  of  raw  fibre.  Sodium  acetate  also  causes 
diminution  of  the  nitrogen  output,  and  at  the  same  time  a  marked 
diuresis.  A  mixture  of  the  acetates  of  sodium,  potassium,  calcium, 
and  magnesium  was  without  effect.  Calcium  acetate  alone  had  a 
deleterious  action  on  the  nitrogenous  output.  The  results  generally 
indicate  that  salts,  as  such,  can  influence  the  nitrogen  balance,  and 
that  the  maintainance  of  nitrogenous  equilibrium  by  ammonium  salts 
does  not  indicate  that  the  latter  can  replace  proteins  in  a  diet. 

S.  B.  S. 

The  Calcium,  Magnesium,  Phosphorus,  and  Nitrogen  Meta¬ 
bolism  of  the  Growing  Pig.  Stephan  Weiser  (Biochem.  Zeitsch ., 
1912,  44,  279 — 289). — There  is  a  continuous  deficit  in  calcium  and 
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phosphorus  in  a  growing  pig  when  fed  on  an  exclusive  maize  diet, 
which  continues  even  after  the  addition  of  meat  and  fat.  There  is  at 
the  same  time  a  retention  of  magnesium.  The  addition  of  calcium 
carbonate,  not  only  stops  this  deficit,  but  causes  a  marked  retention 
of  calcium  and  phosphorus ;  there  is  a  corresponding  diminution  in 
the  magnesium  retention.  The  amount  of  calcium  carbonate  which 
can  produce  this  marked  calcium  retention  is  10 — 11  grams  per  kilo, 
of  living  body-weight  of  the  animal.  These  facts  indicate  the  impor¬ 
tance  of  addition  of  calcium  carbonate  to  the  ordinary  maize  and 
barley  diet  of  young  pigs.  S.  B.  S. 

The  Minimal  Energy  Needs  of  the  Pig.  (Metabolism  of 
Matter  and  Energy  during  Starvation.)  Franz  Tangl  ( Biochem, . 
Zeitsch.,  1912,  44,  252 — 278). — It  was  found,  by  the  ordinary  methods 
of  metabolism  experiments,  that  the  smallest  energy  needs  of  a 
fattened  pig  were  at  a  temperature  of  20 — 23°.  These  do  not 
diminish  in  the  fattened  animal  when  the  temperature  sinks  down  to 
16°,  whereas,  in  growing  animals,  on  account  of  the  chemical  heat 
regulation,  the  energy  needs  sink  on  lowering  the  temperature.  There 
is  little  difference  between  the  minimal  energy  needs  of  the  fattened 
and  the  unfattened  growing  animal.  For  the  former  they  were 
calculated  as  19'6  Calories  per  kilo,  and  1060  Calories  per  square 
metre  of  body  surface.  S.  B.  S. 

The  Nutrition  and  Metabolism  of  Marine  Animals  in 
Relation  to  (a)  Dissolved,  (6)  Particulate  Organic  Matter 
of  Seawater.  Benjamin  Moore,  Edward  S.  Edie,  Edward 
Whiteley,  and  W.  J.  Dakin  ( Biochem .  J,,  1912,  6,  255 — 296). — 
It  has  been  suggested  that  marine  organisms  can  utilise  as  foodstuff 
either  the  plancton  or  the  dissolved  organic  matter  ordinarily 
distributed  in  the  water.  The  latter  theory  has  been  put  forward 
more  especially  by  Putter.  The  authors  show  that  both  theories  are 
theoretically  unlikely.  They  criticise  Piitter’s  experimental  methods, 
pointing  out  his  errors  of  technique,  and  have  themselves  made 
several  estimations  of  the  organic  matter  in  the  various  samples 
of  the  whole  sea-water,  and  of  the  organic  matter  filtered  off  from  the 
same  by  the  finest  tow-nets  and  by  Chamberland  filters.  They  find 
that  in  all  cases  the  quantity  of  organic  matter  is  very  small,  quite 
insufficient  for  the  purposes  of  nutrition.  They  have,  furthermore, 
estimated  the  energy  needs  of  various  marine  organisms  by  estimating 
the  carbon  dioxide  output  and  oxygen  intake  in  sea-water.  So  far 
from  finding  a  diminution  of  organic  matter  in  the  water  under  these 
conditions,  they  find  an  increase,  suggesting  that  part  of  the  organic 
matter  is  actually  to  be  ascribed  to  the  excreta  by  the  organisms. 
They  draw  the  conclusion  from  the  latter  experiments  that  the  organic 
matter  in  sea-water  is  much  too  small  to  satisfy  even  the  minimal 
energy  needs  of  the  marine  organisms. 

In  the  marine  animals  employed  for  experiments,  the  respiratory 
quotients  were  greater  than  1.  To  explain  this  fact  it  is  suggested 
that  the  body  contains  some  oxygen  storage  in  the  tissues. 

S.  B.  S. 
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The  Work  of  the  Pancreas,  and  its  Influence  on  the 
Combustion  of  Carbohydrates.  Fritz  Verzar  ( Biochem .  Zeitsch., 
1912,  44,  201 — 212). — After  extirpation  of  the  pancreas,  the  oxygen 
consumption  and  carbon  dioxide  output  sink  and  then  rise  again. 
Owing  to  the  general  disturbance  of  the  whole  organism,  it  is  not 
possible  to  calculate  the  work  of  the  pancreas.  If  the  work  is 
calculated  on  the  effect  produced  in  the  first  hour  after  extirpation,  it 
would  appear,  however,  that  the  pancreas  uses  up  8%  of  the  oxygen. 
After  extirpation,  the  respiratory  quotient  sinks  gradually,  reaching  a 
constant  value  some  hours  after  the  operation.  This  seems  to 
indicate  that  some  substance  disappears  which  keeps  the  respiratory 
quotient  high,  that  is,  regulates  the  combustion  of  the  carbohydrates. 
If  dextrose  is  injected  intravenously  a  short  time  after  the  extirpation 
of  the  pancreas,  there  is  a  rise  of  the  respiratory  quotient,  a  fact 
which  seems  to  indicate  that  sugar  can  be  burnt  without  the  pancreas. 
Starch  injected  intravenously  is  not,  however,  burnt,  as,  apparently, 
it  is  not  first  hydrolysed  in  the  blood.  S.  B.  S. 

The  Uptake  and  Value  of  Calcium  and  Phosphoric  Acid 
in  the  Intestine.  F.  Zuckmayer  ( PJluger’s  Archiv,  1912,  148, 
225 — 256). — In  isolated  loops  of  intestine  (rabbit  and  dog),  the  calcium 
and  phosphoric  acid  are  much  better  absorbed  when  administered  in 
the  form  of  a  colloidal  preparation  called  “  tricalcol  ”  than  when 
inorganic  phosphates  mixed  with  protein  are  given.  The  preparation 
is  recommended  for  therapeutic  purposes.  W.  D.  H. 

Absorption  of  Monoglycerides  of  the  Higher  Fatty  Acids. 
Alfred  Argyris  and  Otto  Flank  ( Zeitsch .  Biol.,  1912,  59,  143 — 164). 
— From  experiments  on  dogs  fed  on  monoglycerides,  the  conclusion  is 
drawn  that  these  are  completely  broken  down  in  the  process  of 
digestion,  and  appear  in  the  chyle  as  triglycerides.  W.  D.  H. 

The  Ferments  Capable  of  Hydrolysing  Sucrose.  Henry 
Bierry  (Biochem.  Zeitsch.,  1912,  44,  415 — 425). — A  sucrase  is  located 
in  the  cells  of  the  mucous  membrane  of  the  small  intestine  of  higher 
animals  (dogs  and  rabbits),  which  can  be  filtered  through  a  Berkfeld 
filter.  It  loses  its  activity  on  dialysis,  but  this  activity  is  restored  by 
the  addition  of  chlorides,  especially  sodium  chloride.  The  presence  of 
an  electronegative  ion  appears  to  be  indispensable  for  its  action. 
A  sucrase  is  not  found  either  in  the  pancreas  or  the  liver,  It  can 
be  extracted  from  the  intestinal  mucous  membrane  of  the  ripe  foetus. 
It  is  not  found  in  the  clear  secreted  intestinal  juice.  S.  B.  S. 

An  Explanation  of  Chauveau’s  Experimental  Results, 
which  Indicate  the  Diminished  Value  of  Fats  as  Compared 
with  Carbohydrates  as  Source  of  Energy  in  Muscular  Work. 
Nathan  Zuntz  (Biochem.  Zeitsch.,  1912,44,  290 — 291). — The  author 
claims  priority  for  the  explanation  of  Chauveau’s  experiments  recently 
offered  by  Fridericia  (this  vol.,  ii,  853).  S.  B.  S. 

Fat  Metabolism.  Ernst  Freudenberg  (Biochem.  Zeitsch.,  1912, 
45,  467 — 487). — The  liver  of  rabbits,  during  aseptic  autolysis,  can 
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hydrolyse  neutral  fats  quantitatively  when  they  exist  in  the  proportion 
of  2%.  In  other  organs,  the  lipoclastic  action  is  less  marked.  It 
exists  in  the  organs  in  the  following  (diminishing)  order :  spleen, 
muscles,  lungs,  kidneys,  lymph  glands.  In  the  fatty  tissues  and 
blood,  the  lipoclastic  action  is  very  small.  The  content  of  fat  in  a 
fasting  dog  shows  no  diminution  as  compared  with  that  in  the  fed 
animal.  After  withdrawal  of  blood,  the  fat  rapidly  increases  in  the 
blood  to  its  normal  proportions.  From  this  fact  the  conclusion  is 
drawn  that  the  organism  possesses  some  special  mechanism  for 
regulating  the  fat  supply  in  the  blood.  S.  B.  S. 

Ovomucoid  and  Sugar  in  the  White  of  the  Bird’s  Egg. 
Carl  Th.  Morner  ( Zeitsch .  physiol.  Chern .,  1912,  80,  430 — 473). — 
A  detailed  account  of  the  properties  of  ovomucoid  and  its  amount  in 
the  white  of  the  eggs  of  various  birds.  There  appear  to  be  two 
varieties  of  egg-white,  which  can  be  distinguished  by  the  author’s 
“  perch  extract  reaction  ”  as  positive  and  negative ;  this  is  due  to 
differences  in  the  ovomucoid.  Similar  quantitative  details  are  given 
in  reference  to  sugar.  W.  D.  H. 

Gaseous  Metabolism  of  the  Liver.  I.  Joseph  Barcroft  and 
Lewis  E.  Shore  (J.  Physiol.,  1912,  45,  296 — 306). — The  methods  of 
collecting  blood  and  determining  the  rate  of  flow  through  the  liver 
are  modifications  of  those  previously  employed  in  similar  experiments 
on  other  organs.  In  the  present  research,  cats  were  employed,  and 
the  hepatic  artery  was  found  to  be  the  dominating  source  of  oxygen 
supply  to  the  liver  especially  in  fed  animals.  The  amount  of  oxygen 
used  does  not  appear  to  be  governed  by  the  blood  supply  if  above  a 
certain  limit,  either  in  liver  or  intestines.  The  amount  of  oxygen  used 
in  the  liver  at  rest  (that  is,  animals  fed  thirty-six  hours  previously) 
varies  from  0*005  to  0*018  c.c.  per  gram  per  minute,  and  for  the 
viscera  drained  by  the  portal  vein  taken  together  the  figures  are  0  008 
to  0*013  c.c.  The  resting  value  for  the  liver  is  thus  lower  than  that 
of  the  salivary  glands  and  pancreas,  and  the  highest  figures  are  about 
equal  to  that  found  in  the  kidney.  Increase  in  the  gaseous  meta¬ 
bolism  occurs  when  the  organs  are  more  active  (that  is,  eighteen  hours 
after  feeding),  the  figures  for  oxygen  used  being  0  024  to  0  050  c.c.  for 
the  liver,  and  0*01 1  to  0*018  c.c.  for  the  viscera  of  the  portal  area. 
These  figures  are  also  less  than  those  found  in  other  active  secreting 
organs,  but  the  work  is  to  be  continued  in  animals  where  the  liver  is 
rendered  still  more  active.  W.  D.  H. 

Lactic  Acid  Formation  in  the  Artificially  Perfused  Liver. 
I.  Gustav  Embden  and  Friedrich  Kraus  ( Biochem .  Zeitsch.,  1912, 
45,  1 — 17). — The  lactic  acid  was  estimated  in  the  blood  before  and 
after  perfusion,  in  the  form  of  its  zinc  salt,  the  proteins  being 
precipitated  by  hydrochloric  acid  and  mercuric  chloride,  and  the  zinc 
salt  prepared  from  the  ethereal  extract  of  the  protein-free  liquid  after 
separation  of  phosphoric  acid,  which  is  found  in  the  ethereal  extract  as 
lead  salt,  this  acid  being  employed  to  acidify  the  liquid  before  extraction 
with  ether.  No  lactic  acid  is  formed  when  a  glycogen-free  liver  of  a 
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dog  (which  had  been  starved  and  poisoned  with  strychnine  to  free  the 
liver  from  glycogen)  is  perfused  with  ox-blood.  On  the  other  hand, 
when  a  liver  rich  in  glycogen  (of  a  well-fed  animal  which  had  received 
large  quantities  of  sugar)  is  treated  in  the  same  way,  there  is  a 
considerable  amount  of  lactic  acid  formed.  If,  to  the  perfusing  blood, 
dextrose  or  dZ-alanine  is  added,  lactic  acid  is  formed.  The  experi¬ 
ments  indicate  that  both  proteins  and  carbohydrates  can  serve  as  a 
source  of  lactic  acid.  In  the  case  of  c£7-alanine,  pyruvic  acid  is  formed 
as  an  intermediary  product.  S.  B.  S. 

The  Behaviour  of  Glycerol  During  Artificial  Perfusion 
Through  the  Liver.  Ernst  Schmitz  ( Biochem .  Zeitsch.,  1912,  45, 
18 — 29). — The  glycerol  content  of  blood,  etc.,  was  estimated  by  the 
following  method  (of  which  full  details  are  given).  The  proteins  were 
precipitated  by  mercuric  chloride  and  hydrochloric  acid,  and  the 
filtrate  was  freed  from  mercury  in  the  usual  way,  and  evaporated  after 
neutralisation  at  low  temperatures.  The  inorganic  salts  were  precipi¬ 
tated  by  alcohol,  and  the  alcoholic  filtrate  evaporated  to  a  small  bulk 
and  treated  with  a  mixture  of  alcohol  and  ether.  The  filtrate  was 
evaporated,  and  the  residue  again  treated  with  the  alcohol-ether 
mixture.  In  the  filtrate  from  this  precipitation,  the  glycerol  was 
estimated,  after  evaporating  off  all  alcohol  by  the  Zeisel-Fanto  method. 
It  was  found  that  the  glycerol  content  of  ox-blood  varied  only  between 
0-0017  and  0  0024%,  whereas  that  of  pig’s  blood  varied  between  0  0029 
and  0-0048%.  This  amount  decreased  after  perfusion  through  a  dog’s 
liver,  when  the  latter  was  glycogen-free.  No  decrease  was  observed 
if  the  latter  were  rich  in  glycogen,  although  there  was  no  increase 
outside  the  range  of  experimental  error.  If  glycerol  is  added  to  the 
perfused  blood,  it  disappears  to  a  large  extent  during  perfusion,  and 
the  liver  appears  therefore  to  be  able  to  destroy  glycerol.  S.  B.  S. 

Lactic  Acid  Formation  in  the  Artificially  Perfused  Liver. 
II.  Siegfried  Oppenheimer  ( Biochem .  Zeitsch.,  1912,  45,  30 — 43). — 
The  technique  was  similar  to  that  in  Embden  and  Kraus’s  experiments. 
In  some  cases,  however,  the  zinc  lactate  was  not  estimated  gravi- 
metrically,  as  it  was  found  to  be  impure,  but  was  treated  by  the  method 
of  von  Fiirth  and  Charnass  with  permanganate,  whereby  lactic  acid 
was  converted  into  acetaldehyde,  which  was  estimated  volumetrically 
by  .Ripper’s  method.  By  perfusing  dog’s  liver,  either  glycogen-rich  or 
glycogen-free,  with  blood  to  which  laavulose  was  added,  lactic  acid  was 
formed  in  far  larger  quantities  than  when  the  correspondiug  amount 
of  dextrose  was  used.  Glycerol  also,  under  similar  conditions,  gives 
rise  to  lactic  acid,  but  not  either  arabinose  or  inosite.  S.  B.  S. 

Lactic  Acid  Formation  in  Expressed  Muscle  Juice.  I. 
Gustav  Embden,  Fr.  Kalberlah  and  H.  Engel  ( Biochem .  Zeitsch., 
1912,  45,  45 — 62). — Numerous  experiments  were  carried  out  with  the 
expressed  juice  of  dog’s  muscle,  and  the  lactic  acid  was  estimated  both 
gravimetrical ly  as  zinc  salt  and  by  the  method  of  von  Fiirth  and 
Charnass.  The  acid  was  estimated  in  the  expressed  juice  of  the  well- 
cooled  muscles,  collected  as  nearly  as  possible  under  sterile  conditions, 
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and  the  acid  was  estimated  in  this  immediately  and  after  incubation 
(with  addition  of  small  quantities  of  sodium  carbonate  to  neutralise 
the  acid),  the  periods  of  incubation  lasting  up  to  two  hours.  The 
initial  quantity  of  lactic  acid  was  found  to  increase  during  incubation, 
rapidly  reaching  its  maximum.  The  authors  discuss  in  some  detail  the 
origin  of  this  acid,  and  draw  the  conclusion  that  it  exists  in  the 
muscles  in  the  form  of  some  precursor  which  they  call  lactacidogen. 

S.  B.  S. 

Lactic  Acid  Formation  in  Expressed  Muscle  Juice.  II. 
Kura  Kondo  ( Biochem .  Zeitsch.,  1912,  45,  63 — 80). — In  continuation 
of  the  previous  research  (preceding  abstract),  it  is  now  shown  that 
the  separation  of  lactic  acid  from  lactacidogen  is  very  rapid,  and  is 
practically  complete  in  thirty  minutes  at  40°.  Addition  of  acid  inhibits 
the  separation,  whereas  the  addition  of  sodium  carbonate  accelerates 
it,  there  being  a  special  concentration  at  which  the  optimal  effect  is 
exerted  for  each  juice.  If  alkali  is  not  added,  then  the  lactic  acid  set 
free  entirely  inhibits  after  a  certain  time  any  further  formation  of 
acid.  S.  B.  S. 

The  Ferments  Capable  of  Hydrolysing  Stachyose  and 
Manninotriose.  Henry  Bierry  (Biochem.  Zeitsch 1912,  44, 
446 — 471). — As  is  the  case  with  raffinose  and  gentianose,  no  ferment 
has  been  discovered  in  the  higher  animals  capable  of  causing  the 
hydrolysis  of  stachyose  and  manninotriose,  although  a  certain 
amount  of  degradation  can  take  place  when  these  polyoses  are  treated 
with  the  acid  gastric  juice.  Certain  invertebrates  (snails,  Crustacea) 
produce  enzymes  which  can  hydrolyse  stachyose  and  manninotriose. 
The  former  undergoes  hydrolysis  in  three  stages.  In  the  first  stage, 
laevulose,  and  the  triose,  manninotriose,  are  produced.  In  the  second 
stage,  galactose  is  set  free  from  the  manninotriose,  and  a  biose  is 
produced,  which,  in  the  third  stage,  itself  undergoes  scission.  The 
ferments  producing  these  reactions  are  active  even  at  15°,  but  the 
action  is  more  energetic  at  38°,  and  stronger  still  at  56°.  The  author 
succeeded  in  isolating  laevulose  and  manninotriose  when  stachyose  is 
treated  with  ferments,  the  former  by  means  of  its  calcium  compound, 
and  the  latter  by  means  of  alcobol,  and  also  in  the  form  of  its  urea 
derivative.  The  first  action  of  all  the  ferments  acting  on  the  polyoses 
investigated  is  to  cause  the  scission  of  laevulose.  Attention  is  called 
to  the  similarities  and  differences  in  the  action  of  these  ferments 
acting  on  polyoses  and  invertin,  all  of  which  are  claimed  to  belong  to 
a  class  for  which  the  name  laevulopolyases  is  suggested.  It  is  shown 
that  the  action  on  the  simpler  sugars  is  more  rapid  than  that  on  the 
more  complex.  From  their  action  the  conclusion  is  also  drawn  that 
in  raffinose  the  dextrose  residue  is  united  both  to  the  laevulose  and 
galactose  residues.  S.  B.  S. 

The  Ferments  Capable  of  Hydrolysing  Raffinose  and  Gen¬ 
tianose.  Henry  Bierry  (Biochem.  Zeitsch .,  1912,  44,  426 — 445). — 
No  ferments  capable  of  hydrolysing  these  polyoses  have  been  dis¬ 
covered  by  the  author  amongst  the  higher  animals,  even  in  the  tissues 
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containing  an  invertin.  On  the  other  hand,  the  gastric  juice  of 
Helix,  and  the  digestive  juices  of  other  lower  organisms,  amongst 
which  are  the  marine  Crustacea  Carcinus  moenas  and  Maja  squinado, 
contain  a  gentianase,  although  in  the  last-named  cases  the  action  is 
slow.  The  best  sources  of  gentianase  are  the  digestive  juices  of  Helix , 
Astacus  fluviatalis ,  and  Astacus  leptodactylis.  The  digestion  proceeds 
in  two  phases,  the  first  consisting  of  a  scission  of  laevulose.  The  biose 
thus  set  free,  the  hydrolysis  of  which  constitutes  the  second  phase, 
only  undergoes  scission  slowly.  The  changes  were  investigated  chiefly 
by  tracing  the  alterations  in  the  reducing  power  and  the  optical 
rotations  of  the  solutions.  S.  B.  S. 

The  Chemical  Mechanism  of  the  Formation  of  Lactic  Acid 
from  Dextrose  in  the  Animal  Body.  Gustav  Embden,  Karl  Baldes, 
and  Ernst  Schmitz  ( Biochem .  Zeitsch.,  1912,  45,  108 — 133). — As  inter¬ 
mediary  products  in  the  conversion  of  dextrose  into  lactic  acid,  both 
glyceraldehyde  and  dihydroxyacetone  have  been  suggested  (compare 
Oppenheimer,  this  vol.,  i,  1071).  The  authors  have,  consequently, 
investigated  the  formation  of  lactic  acid  in  the  animal  body  from  these 
supposed  intermediary  products,  using  for  this  purpose  the  methods  of 
incubation  of  these  substances  with  blood  corpuscles,  and  perfusion 
through  the  liver  of  blood  to  which  they  have  been  added.  It  was 
found  in  the  incubation  experiments  with  blood  that  glyceraldehyde 
forms  lactic  acid  much  more  readily  than  dextrose,  whereas  dihydroxy¬ 
acetone  (with  the  exception  of  one  experiment)  is  a  much  more  feeble 
lactic  acid  former  than  the  sugar.  Similar  results  were  obtained  when 
blood  containing  glyceraldehyde  and  dihydroxyacetone  were  perfused 
through  the  liver  of  a  fasting  dog.  There  was,  however,  a  notable 
difference  for  whereas  in  the  incubation  experiments  a  mixture  of 
^-lactic  acid  and  Mactic  acid,  which  is  not  the  usual  form  of  lactic 
acid  formed  in  the  animal  body,  was  isolated,  in  the  perfusion 
experiments  almost  all  the  lactic  acid  was  in  the  optically  inactive 
form,  with  indications  of  the  presence  of  the  £-acid.  These  results  are 
in  marked  contrast  to  the  fact,  that  dextrose  yields  the  natural  cf-acid 
both  on  perfusion  and  on  simple  incubation.  The  theory  respecting 
this  difference  is  discussed  in  some  detail  by  the  authors.  In  their 
experiments  the  o?/-glyceraldehyde  was  used,  and  reasons  are  given  for 
supposing  that  in  the  formation  of  the  aldehyde  from  sugar,  only  one 
optically  active  form  is  produced.  To  account  for  the  formation  of  an 
excess  of  ^-lactic  acid  rather  than  that  of  the  natural  ci-form,  it  is 
assumed  that  the  latter  is  either  more  readily  destroyed  or  used  for 
synthetical  purposes  by  the  organism  than  the  Z-form  to  which  the 
organism  is  not  so  readily  accustomed,  and  analogous  results  with  the 
perfusion  experiments  with  the  various  isomerides  of  leucine  are  quoted 
in  support  of  this  hypothesis.  In  the  case  of  the  experiments  with 
dihydroxyacetone,  much  smaller  quantities  of  lactic  acid  were  obtained, 
and  the  amounts  were  not  sufficient  for  very  accurate  determination  of 
the  properties.  It  appeared,  however,  that  in  the  perfusion  experi¬ 
ments  the  natural  d-lactic  acid  was  obtained,  whereas  in  the  incubation 
experiments  the  optically  inactive  acid  was  formed.  From  the  fact 
that  glyceraldehyde  yields  lactic  acid  so  much  more  readily  than 
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dihydroxyacetone,  the  conclusion  is  drawn  that  the  former  is  the  more 
readily  formed  intermediary  product  than  the  latter  in  the  degradation 
of  sugar  in  the  animal  organism.  This  is  probably  not  the  case  in 
yeast  fermentation,  when,  in  accordance  with  the  results  of  Buchner 
and  his  co-workers,  dihydroxyacetone  is  the  more  probable  inter¬ 
mediary  product.  This  substance  has  a  symmetrical  structure,  and 
should  yield,  as  in  fact  it  does  in  the  cell-free  sugar  fermentation  by 
yeast,  a  racemic  acid.  S.  B.  S. 

The  Formation  of  Substances  of  Aldehydic  Character  on 
Perfusion  of  the  Liver,  and  the  Synthesis  of  Acetoacetic 
Acid  from  Ethyl  Alcohol.  Niro  Masuda  ( Biochem .  Zeitsch.,  1912, 
45,  140 — 156). — It  is  shown  that  by  treatment  of  a  solution  con¬ 
taining  both  acetone  and  acetaldehyde  with  moist  silver  hydroxide,  the 
latter  substance  only  is  destroyed,  and  on  this  fact  the  author  has 
evolved  a  process  for  estimating  the  amounts  of  aldehydic  substances 
present  in  fluids  containing  acetone.  By  the  application  of  this  method 
to  products  obtained  by  blood-perfusion  through  the  liver,  it  was 
found,  that  in  the  perfusion  of  glycogen-poor  dog’s  liver  with  ox-blood, 
no  substances  of  aldehyde  nature  could  be  detected.  The  same  is  the 
case  when  the  acetoacetic  acid  forming  isovaleric  acid  or  acetoacetic 
acid  itself  are  added  to  the  perfused  blood.  On  the  other  hand,  when 
d-saccharic  acid  is  added,  a  volatile  substance  which,  like  acetone,  reacts 
with  iodine  is  formed,  which  is  destroyed  by  silver  hydroxide.  The 
nature  of  this  substance  has  not  yet  been  determined.  Substances  of 
aldehyde-like  character  are  also  formed  in  very  appreciable  quantities 
on  perfusion  with  ethyl  alcohol,  and  also  acetoacetic  acid.  It  is 
assumed  that  the  alcohol  is  oxidised  in  the  liver  to  acetaldehyde,  which 
by  the  aldol  condensation  yields  acetoacetic  acid.  S.  B.  S. 

The  Conversion  of  Acetaldehyde  into  Ethyl  Alcohol  in  the 
Animal  Organism.  Gustav  Embden  and  Karl  Baldes  ( Biochem . 
Zeitsch.,  1912,  45,  156 — 166). — In  view  of  the  results  of  the  preceding 
communication  of  Masuda,  that  acetaldehyde  is  probably  an  inter¬ 
mediary  product  in  acetoacetic  acid  formation,  it  was  of  interest  to 
ascertain  whether  acetaldehyde  can  give  rise  to  ethyl  alcohol  in  the 
tissues,  and  whether  this  alcohol  is  normally  present.  In  view  of  the 
recent  investigations  of  Battelli  and  Stern,  and  of  Parnass,  who  showed 
that  aldehyde,  by  the  Cannizzaro  reaction,  can  give  rise  to  acetic  acid 
and  ethyl  alcohol£by  virtue  of  the  presence  of  a  ferment  (aldehyde- 
mutase)  in  the  liver,  the  supposition  of  the  formation  of  tthyl  alcohol 
from  aldehyde  was  not  improbable.  The  alcohol  was  estimated  in  a 
mixture  of  minced  liver  tissue  and  aldehyde  immediately  after  mixture, 
and  after  keeping  at  40°  for  thirty  to  forty  minutes.  The  authors 
describe  in  detail  the  method  of  destroying  the  aldehyde  contained  in 
the  distillate  obtained  from  the  various  experiments  after  separation 
of  the  proteins  by  hydrochloric  acid  and  mercuric  chloride.  This  is 
done  by  repeated  distillation  over  silver  hydroxide  in  a  special 
apparatus  which  is  figured  in  the  text.  The  alcohol  is  finally 
estimated  by  Zeisel-Fanto’s  method  in  a  Stritha  apparatus.  It  was 
found,  not  only  in  experiments  in  which  aldehyde  was  incubated 
with  liver  tissue  (from  dogs),  but  also  in  perfusion  experiments,  that 
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acetaldehyde  gives  rise  to  ethyl  alcohol.  The  tissues,  apart  from  the 
aldehyde  treatment,  appear  to  contain  ethyl  alcohol.  It  is  not,  how¬ 
ever,  determined  yet  whether  this  is  a  true  product  of  intermediary 
metabolism,  or  whether  it  is  derived  from  the  narcotic  used,  or  is  a 
product  of  bacterial  action  resolved  from  the  alimentary  tract. 

S.  B.  S. 

The  Formation  of  Acetoacetic  Acid  from  Certain  Dicarb- 
oxylic  Acids  with  Four  Carbon  Atoms.  Koshi  Ohta  ( Biochem . 
Zeitsch.,  1912,  45,  167 — 173). — In  view  of  the  results  of  J.  Wirth, 
who  showed  that  acetoacetic  acid  could  be  formed  from  saccharic  acid 
by  perfusion  in  ox-blood  through  dog’s  liver,  it  was  of  interest  to 
investigate  whether  acetone  substances  could  be  produced  from  other 
dicarboxylic  acids,  some  of  which  are  possible  intermediary  degradation 
products  of  saccharic  acid.  It  was  found  that  if  d-tartaric  acid 
or  malic  acid  is  added  in  sufficient  quantities  to  the  ox-blood,  there  is 
markedly  more  acetoacetic  acid  produced  than  in  the  perfusion  experi¬ 
ments  where  no  such  addition  had  taken  place.  The  results  with 
succinic  acid  were  somewhat  doubtful.  The  mechanism  of  the 
degradation  of  these  acids  is  discussed  by  the  author,  who  suggests  the 
possibility  of  the  formation  of  acetaldehyde  as  an  intermediary  pro¬ 
duct,  and  he  shows,  in  fact,  that  a  substance  reacting  with  iodine  is 
produced  which  is  destroyed  when  the  liquid  containing  the  acetone 
produced  in  the  experiments  is  treated  with  silver  hydroxide  by 
Masuda’s  method  (this  vol.,  ii,  1074).  S.  B.  S. 

The  Degradation  of  Pyruvic  Acid  in  the  Animal  Body. 
Gustav  Embden  and  Max  Oppenheimer  ( Biochem .  Zeitsch.,  1912,  45, 
186 — 206). — In  view  of  the  chemical  relationship  of  pyruvic  acid  to 
lactic  acid  on  the  one  hand,  and  to  alanine  on  the  other,  it  was 
of  interest  to  ascertain  whether  this  substance  on  perfusion  through 
the  liver  gives  rise  to  acetone  substances.  The  experiments  were 
carried  out  with  the  usual  technique,  and  it  was  found  that  in 
the  majority  of  cases  there  was  an  increased  formation  of  such  pro¬ 
ducts  as  compared  with  the  amounts  obtained  in  blank  experiments. 
The  authors  summarise  the  results  of  the  investigations  on  the 
degradation  of  dextrose,  as  obtained  chiefly  by  Embden  and  his  pupils, 
which  can  be  schematically  represented  as  follows  : 

d-Dextrose 

11 

I .  Active  glyceraldehyde  glycerol 

11 

II .  d-Lactic  acid 

11 

III .  Pyruvic  acid  (in  presence  of  ammonium  salt)  alanine 

1 

IV.  Acetoacetic  acid  -* —  acetaldehyde  7~*1  ethyl  alcohol 

1  ‘ 

V .  Acetic  acid  ( ? ). 

S.  B.  S. 
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The  Behaviour  of  Malic  Acid  in  the  Animal  Body.  Kohshi 
Ohta  ( Biochem .  Zeitsch.,  1912,  44,  481 — 490). — It  was  found  that  a 
part  of  Z-malic  acid  when  administered  in  sufficient  doses  to  rabbits 
and  dogs  was  excreted  unchanged  in  the  urine.  In  large  quantities,  the 
acid,  orally  administered,  is  toxic.  In  the  case  of  rabbits  of  2 — 3  kilos, 
weight,  malic  acid  in  quantities  of  10 — 20  grams  given  by  the  mouth 
were  entirely  destroyed.  When  the  quantities  reached  25 — 30  grams, 
about  5%  was  excreted  in  the  urine  unchanged.  On  subcutaneous 
injection,  when  quantities  of  only  10  grams  were  given,  6%  was 
excreted  unchanged.  On  subcutaneous  injection  of  10 — 20  grams  in 
dogs  of  7  kilos,  body- weight,  1  — 1*5%  was  excreted  in  urine,  which 
quantity  rose  to  4%  when  the  dose  was  increased  to  30  grams.  In 
the  latter  case,  the  acid  was  isolated  from  the  urine  as  such,  being 
precipitated  therefrom  as  barium  salt,  and  purified  by  conversion  into 
its  lead  salt  and  recrystallisation  from  acetone.  In  other  cases, 
the  amount  excreted  was  approximately  estimated  by  determining 
the  optical  rotatory  power  after  addition  of  uranyl  acetate  and  acetic 
acid  to  the  urine,  it  having  been  shown  by  Walden  that  the  addition 
of  uranyl  salts  enormously  increases  the  rotatory  power  of  malic  acid, 
a  fact  which  was  taken  advantage  of  by  Goder  for  devising  a  method 
for  the  quantitative  estimation  of  this  acid.  S.  B.  S. 

Mobilisation  of  Sugar  in  the  Surviving  Liver.  Ernst  Masing 
( Arch .  exp.  Path.  Pharm.,  1912,  69,  431 — 457). — Experiments  on 
rabbits’  livers  show  that  adrenaline,  lessened  oxygen  supply,  hydro¬ 
cyanic  acid,  and  cooling  are  all  agencies  that  increase  the  sugar 
output  in  that  organ.  During  life  they  cause  glycosuria.  The 
rapid  formation  of  sugar  in  the  liver  post-mortem,  and  the  glycosuric 
effect  of  stimulation  of  the  splanchnic  nerves  (Macleod)  may  be  due  to 
lessened  oxygen  supply,  in  the  latter  case  produced  by  arterial 
constriction.  Sugar  possibly  partly  originates  from  other  substances 
than  glycogen.  W.  D.  H. 

The  Catalytic  Action  of  Lead  on  the  Formation  and  Destruc¬ 
tion  of  Uric  Acid.  Luigi  Preti  ( Biochem .  Zeitsch 1912, 45,  488 — 499). 
— Small  quantities  of  lead  nitrate  or  acetate  further  the  formation  of  uric 
acid  during  the  aseptic  autolysis  of  calves’  liver.  In  larger  quantities  this 
action  is  inhibited.  The  destructive  action  of  extracts  of  calves’  liver 
on  uric  acid  is  not,  however,  appreciably  influenced  by  lead  salts. 
The  general  action  of  lead  salts  on  uric  acid  metabolism  is  exerted 
therefore  on  the  xanthinodase,  and  not  on  the  uricolytic  fe'rment. 

S.  B.  S. 

The  Chemical  Mechanism  of  the  Formation  of  Glycerol  in  the 
Animal  Body.  Gustav  Embden,  Ernst  Schmitz,  and  K.  Baldes 
{Biochem.  Zeitsch .,  1912,  45,  174 — 185). — In  view  of  the  fact  that 
glyeeraldehyde  is  probably  an  intermediary  product  of  the  degradation  of 
dextrose  to  lactic  acid,  it  was  of  interest  to  ascertain  whether  it  can  be 
converted  into  glycerol  in  the  body,  and  so  indicate  a  possible  origin  of 
this  substance  from  sugar  in  the  animal  organism.  The  authors  show 
that  this  conversion  of  glyeeraldehyde  can  take  place  both  when  it  is 
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incubated  with  the  mashed  liver,  or  when  artificially  perfused  through 
this  organ.  The  technique  is  the  same  as  in  the  earlier  experiments  of 
Embden  and  his  pupils,  and  the  glycerol  was  estimated  by  a  slight 
modification  of  that  described  by  Schmitz  (this  vol.,  ii,  1071).  The  chief 
modification  consisted  in  the  treatment  of  the  protein-free  liquids  with 
either  silver  hydroxide  or  mercuric  oxide  in  the  cold  to  destroy  the 
unchanged  aldehyde.  The  exact  process  is  given  in  detail. 

S.  B.  S. 

Reductase  of  Liver  and  Kidney.  David  F.  Harris  and 
Henry  J.  M.  Creighton  ( Proc .  Roy.  Soc .,  1912,  B ,  85,  486 — 494). — 
Mammalian  liver  contains  a  catalytic  enzyme  ;  the  decomposition  of 
hydrogen  peroxide  is  effected  by  this  enzyme,  and  is  not  due  to 
proteins  or  other  organic  matter  present.  A  reducing  endo-enzyme  is 
also  present ;  it  reduces  nitrates  to  nitrites  and  ferric  chloride  to 
ferrous  chloride. 

Whilst  the  presence  of  proteins  in  press  juice  is  not  responsible  for 
the  reduction  of  Prussian-blue  for  instance,  the  proteins  form  with 
the  pigment  a  colourless  compound.  The  change  is  rapid  at  100°, 
but  very  slow  at  the  ordinary  temperature.  The  fading  of  pigments 
due  to  combination  with  proteins  should  be  distinguished  from  true 
vital  reduction ;  the  so-called  reduction  effected  by  colloids  (Heffer, 
Med.  Naturwiss.  Arch.,  1,  81)  is  perhaps  of  the  nature  of  the  fading 
of  pigments.  N.  H.  J.  M. 

Contraction  of  Striated  Muscle.  William  N.  Berg  ( Biockem . 
Bull,  1912,  1,  535 — 537), — A  criticism  of  Zuntz's  theory  of  muscular 
contraction.  W.  D.  H. 

Muscle  Chemistry.  I.  The  Total  Amino-nitrogen  Titra- 
table  with  Formaldehyde  in  the  Smooth,  Striped,  and  Cardiac 
Muscle  of  Mammals.  Giuseppe  Buglia  and  A.  Costantino 
(. Zeitsch .  physiol.  Chem.,  1912,  81,  109 — 110). — Full  analytical  details 
are  given  on  the  subject  mentioned  in  the  title.  No  differences 
between  the  various  kinds  of  muscle  mentioned  were  found. 

W.  D.  H. 

Muscle  Chemistry.  II.  The  Nitrogen  of  Certain  Ex¬ 
tractives  and  Purine  Bases  in  the  Smooth,  Striped,  and 
Cardiac  Muscle  of  Mammals.  Giuseppe  Buglia  and  A. 
Costantino  ( Zeitsch .  physiol.  Chem.,  1912,  81,  120 — 129). — The 
following  table  gives  tbe  chief  results  obtained  : 

Creatinine 

Total  nitrogen  after  Purine  Carnosine 

nitrogen,  inversion  in  nitrogen  in  nitrogen  in 

%  in  muscle.  %  of  total  N.  %  of  total  N.  %  of  total  N. 


Smooth  muscle .  2'90  1 ’24  1*68  1'24 

Striped  „  3-40  3 '44  2'00  3'08 

Heart  „  2Y7  2'85  3’06  1’60 

W.  D.  H. 
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Muscle  Chemistry.  III.  The  Free  Amino-nitrogen  Titra- 
table  "with  Formaldehyde  in  the  Smooth.  Striped,  and 
Cardiac  Muscle  of  Mammals.  Giuseppe  Buglia  and  A. 
Costantino  (, Zeitsch .  physiol.  Chem.,  1912,  81,  130 — 142). — The 
amount  of  free  amino-nitrogen  is  greatest  in  striped  muscle,  and  least 
in  cardiac  muscle.  This  difference  is  due  to  free  diamino-acids,  the 
amounts  of  mono-amino-acids  being  about  the  same  in  all  varieties. 
The  relationship  of  these  facts  to  function  is  not  yet  clear. 

W.  D.  H. 

Chemistry  of  the  Embryo.  I.  The  Total  Amino-nitrogen 
Titratable  with  Formaldehyde  in  Mammalian  Embryonic 
Muscle.  Giuseppe  Buglia  and  A.  Costantino  ( Zeitsch .  physiol. 
Chem.,  1912,  81,  143 — 154). — The  total  amino-nitrogen  in  embryonic 
muscle  is  smaller  than  in  the  adult.  In  the  embryonic  period  also 
the  amount  of  mono-amino-acids  is  greater  than  that  of  diamino- 
acids.  In  the  adult,  the  opposite  is  the  case.  The  total  nitrogen  of 
embryonic  muscle  is  less  than  in  the  full-grown  tissues.  W.  D.  H. 

Chemistry  of  the  Embryo.  II.  The  Free  Amino-nitrogen 
Titratable  with  Formaldehyde  in  the  Musculature  of  the 
Ox-Embryo.  Giuseppe  Buglia  and  A.  Costantino  ( Zeitsch . 
physiol.  Chem.,  1912,  81,  155 — 162). — The  free  amino-nitrogen  in 
embryonic  muscle  is  higher  than  in  the  adult.  W.  D.  H. 

Muscle  Chemistry.  IV.  The  Sulphur  of  the  Smooth, 
Striped,  and  Cardiac  Muscle,  also  of  MubcIs  Proteins  in 
Mammals.  A.  Costantino  ( Zeitsch .  physiol.  Chem.,  1912,  81, 
163 — 174). — The  total  sulphur  in  striped  and  cardiac  muscle  is  the 
same,  and  in  smooth  muscle  is  a  little  higher.  The  amount  of 
sulphur  in  the  different  muscle  proteins  is  the  same  in  all ;  but  the 
amount  which  blackens  lead  shows  slight  variations,  to  which  no 
importance  is  attached,  owing  to  the  limited  number  of  observations 
made.  W.  D.  H. 

The  Nature  and  Action  of  the  Thromboplastic  (Zymoplastic) 
Substance  of  the  Tissues.  William  H.  Howell  ( Amer .  J.  Physiol., 
1912,  31,  1 — 21). — The  experiments  were  performed  with  “peptone 
plasma,”  and  a  method  is  described  for  preparing  a  stock  materia], 
which  can  be  used  for  testing  the  thromboplastic  action  of  tissue 
extracts.  Tissue  extracts  hasten  coagulation  of  blood-plasma,  not 
because  they  contain  an  activating  substance,  but  because  the  substance 
they  contain  neutralises  anti-thrombin.  The  substance  in  question 
appears  thermolabile,  because  when  extracts  are  heated,  the  protein  in 
them,  coagulating  at  60°,  carries  down  with  it  the  active  material. 
Evidence  is  adduced  that  this  active  material  is  a  phosphatide  of  a 
nature  akin  to  kephalin.  It  is  precipitated  from  aqueous  solutions 
by  the  addition  of  neutral  salts,  or  salts  of  the  alkaline  earths. 

W.  D.  H. 

The  Lipolytic  Action  of  the  Extracts  of  Various  Organs. 
L.  Berczeller  ( Biochem .  Zeitsch.,  1912,  44,  185 — 192). — In  the 
subcutaneous  fatty  tissue,  no  ferment  could  be  found  causing  the 
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hydrolysis  of  fats  into  fatty  acids.  With  the  exception  of  blood, 
muscle,  and  heart  muscle,  all  organs  were  capable  of  producing  fat 
scission.  The  hydrolysis  by  blood  and  muscle  was  so  small,  that  it 
scarcely  exceeded  the  limits  of  experimental  error.  The  lipolytic 
capacity  of  the  same  organs  of  different  animals  shows  considerable 
variations  ;  this  capacity  varies  even  with  different  individuals  of  the 
same  species.  If  the  enzyme  content  in  one  organ  is  great,  it  is  also 
relatively  great  in  other  organs  and  vice  versa.  This  rule  does  not 
apply,  however,  to  the  pancreas.  S.  B.  S. 

Cholesterol  and  Accompanying  Substances  in  the  Depot 
Fat  of  Carcinoma  in  Man.  Leonhard  Wacker  ( Zeitsch .  physiol. 
Chem.,  1912,  80,  383 — 408). — Cholesterol  and  accompanying  un- 
saponifiable  substances  increase  in  the  depot  fat  in  human  carcinoma, 
but  this  is  not  specific  for  that  disease,  for  it  occurs  also  in  chronic 
infectious  disease  such  as  tuberculosis,  sepsis,  and  in  diabetes.  The 
increase  occurs  first  in  the  mesenteric  fat,  and  later  in  the  subcutaneous 
region.  The  failure  of  cholesterol  in  the  suprarenals  in  carcinoma, 
and  the  occurrence  of  lipoidaemia  in  diabetic  coma  show  that  the 
phenomenon  is  not  altogether  due  to  cell  degeneration.  W.  D.  H. 

The  Origin  of  Creatine  in  the  Body.  Katsuji  Inouye 
(Zeitsch.  physiol.  Chem.,  1912,  81,  71 — 79). — Guanidine  has  been 
regarded  by  several  observers  as  an  intermediate  product  in  the 
formation  of  creatine.  This  might  originate  from  the  arginine  of 
proteins,  or  from  the  guanine  of  nucleic  acid.  The  present  experiments 
on  autolysis  and  perfusion  show  that  the  former  possibility  does 
occur,  and  thus  a  certain  amount  of  creatine  is  accounted  for.  The 
amount  so  originating  is,  however,  small.  W.  D.  H. 

The  Significance  of  the  Hydrogen  Ion  in  Milk  Clotting. 
0.  Allemann  ( Biochem .  Zeitsch.,  1912,  45,  346 — 358). — If  different 
acids  are  added  to  milk,  the  clotting  time  by  rennet  does  not  depend 
oh  the  degree  of  acidity,  as  determined  by  titration,  but  on  the 
hydrogen  ion  concentration.  The  experiments  were  carried  out  also 
in  the  presence  of  phosphate  mixtures,  and  mixtures  of  acetic  acid  and 
sodium  acetate.  Increase  of  acidity  diminishes  the  clotting  time  up  to 
the  concentration  of  hydrogen  ions  of  l’3xl0-5,  the  point  at  which 
the  acid  alone  is  sufficient  to  produce  a  clot.  Measurements  were 
made  of  the  coagulation  points  with  the  whole  milk,  skimmed  milk, 
and  caseinogenate  solutions,  which  show  certain  differences. 

S.  B.  S. 

Diuresis.  Wilhelm  Ginsberg  (Arch.  expt.  Path.  Pharm.,  1912,69, 
381 — 392). — As  food  and  certain  narcotics  influence  urinary  secretion, 
it  is  necessary  to  investigate  the  action  of  diuretics  when  an  animal  is 
fasting  and  not  anaesthetised.  The  present  experiments  made  on  dogs 
with  a  permanent  bladder  fistula  deal  with  the  influence  of  food  and 
water  on  the  renal  secretion.  Water  diuresis  is  reduced  by  giving 
atropine,  and  increased  by  pilocarpine.  W.  D.  H. 
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Diuresis.  Douglas  Cow  {Arch.  expt.  Path.  Pharm.,  1912,  69, 
393 — 411). — Aqueous  extracts  of  juniper  and  Ononis  are  stronger 
diuretics  than  those  of  Equisetum  and  Petroselinum  il  given  by  the  mouth. 
Subcutaneously  administered  their  effect  is  small.  The  same  difference 
between  enteral  and  parenteral  administration  is  noted  when  water  is 
given ;  the  amount  of  water  in  the  tissues  already  is  another  factor  of 
importance.  There  is  a  substance  possibly  of  enzymatic  nature  which 
is  developed  during  the  absorption  of  water  from  the  alimentary  tract 
which  stimulates  the  activity  of  the  kidney.  Atropine  acts  mainly,  if 
not  entirely,  on  the  smooth  muscle  of  the  urinary  tract ;  the  action  of 
pilocarpine  is  in  the  main  on  the  same  tissue,  but  the  fall  of  blood 
pressure  it  produces  also  leads  to  fall  in  urinary  secretion. 

W.  D.  H. 

Enzymes  as  Possible  Factors  in  the  Development  of  (Edema. 
IV.  Frank  R.  Elder  and  William  J.  Gies  {Biochem.  Bull .,  1912, 
1,  540 — 545.  Compare  this  vol.,  ii,  856). — Proteases  increase  the 
absorption  of  water  by  protein  particles  in  acid  or  alkaline  media 
containing  more  sodium  chloride  than  occurs  in  protoplasm.  This 
supports  the  authors’  belief  that  such  enzymes  may  favour  the  develop¬ 
ment  of  oedema.  W.  D.  H. 

The  Action  of  Thorium- A  on  Intravenous  Injection  in  the 
Babbit.  A.  Tslwidis  ( PJluger’s  Archiv,  1912,  148,  264 — 272). — The 
injection  produces  a  fall  of  arterial  pressure  and  a  slow  heart.  The 
details  of  the  alterations  in  the  heart-beat  were  studied  by  electro¬ 
cardiogram  records.  W.  D.  H. 

Excretion  of  Alkaloid  into  the  Stomach  into  which  Salts 
have  been  Introduced.  Hans  Langer  ( Biochem .  Zeitsch.>  1912,  45, 
239 — 243). — It  was  observed  that  when  moderately  toxic  doses  of 
heroine  were  introduced  subcutaneously  into  rabbits,  there  were  no 
convulsions  produced  when  salts  had  been  introduced  into  the  stomach. 
Similar  phenomena  were  observed  in  the  case  of  codeine  and  morphine, 
but  not  in  the  case  of  strychnine.  The  alkaloids  when  the  toxicity  is 
diminished  after  introduction  of  salts  are  excreted  into  the  stomach, 
and  the  explanation  of  the  phenomena  is,  that  the  salts  facilitate  this 
excretion.  The  explanation  was  directly  confirmed  by  estimating  the 
amount  of  intravenously  introduced  morphine  excreted  in  the  stomach 
in  the  presence  and  absence  of  salts.  In  the  former  case  it  was  con¬ 
siderably  larger  than  in  the  latter.  S.  B.  S. 

• 

Secretion  and  Tolerance  of  Heroine.  Hans  Langer  {Biochem. 
Zeitsch.,  1912,  45,  221 — 238). — The  greater  part  of  the  heroine 
(diacetylmorphine)  is  separated  unchanged  in  the  urine.  A  small 
part  is  excreted  in  the  faeces  in  the  form  of  an  alkaloid  which  has  not 
yet  been  characterised.  Animals,  in  acquiring  tolerance,  acquire  the 
capacity  of  destroying  the  alkaloid,  so  that  none  can  be  detected 
finally  in  the  urine  and  fseces.  Dogs  acquire  a  tolerance  only  as 
regards  the  narcotic  action,  but  not  towards  the  action  which  produces 
convulsions.  The  tolerance  can  therefore  be  acquired  only  to  sub- 
lethal  doses,  and  is  of  a  functional  character.  The  lethal  dose  both  to 
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dogs  and  rabbits  is  about  0*15  gram  per  kilo,  of  body-weight.  The 
convulsive  action  is  the  cause  of  death,  and  not  the  action  on  the 
breathing  centre,  for  if  the  former  is  antagonised  by  ether  narcosis, 
the  lethal  dose  is  increased  to  0*32  gram  per  kilo,  of  body-weight. 

S.  B.  S. 

The  Antagonistic  Action  in  the  Animal  Organism  of 
Nucleic  Acid  and  the  Nucleic  Acid-splitting  Ferments. 
M.  Tschernoruzki  ( Biochem .  Zeitach .,  1912,  44,  353 — 391). — Pre¬ 
liminary  experiments  on  rabbits  showed  that  injection  of  sodium 
nucleate  (from  yeast)  caused  a  marked  hyperleucocytosis,  but  no  marked 
action  on  the  haemoglobin  content  or  number  of  erythrocytes.  The 
nucleolytic  functions  of  the  organs  were  also  discussed.  The  toxic 
dose  was  1*5  to  2  grams  per  kilo,  of  body- weight.  The  chief  experi¬ 
ments  were  carried  out  on  dogs  in  the  following  way.  Five  animals 
from  the  same  litter  were  employed,  one  being  used  as  a  control,  and 
the  others  were  immunised  over  a  prolonged  period,  the  sodium 
nucleate  being  administered  orally,  intravenously,  subcutaneously,  and 
intraperitoneally  in  different  animals.  The  effect  of  these  treatments 
on  the  general  well-being,  the  blood,  the  nitrogenous  metabolism, 
and  the  nucleolytic  activity  of  the  organs  was  investigated.  There 
was  no  marked  effect  on  the  weight  observed.  The  haemoglobin 
content  in  all  animals  was  about  the  same,  although  the  treated 
animals  had  a  larger  number  of  erythrocytes.  There  was  an  increase 
in  the  number  of  leucocytes.  The  treatment  caused  in  all  cases  a  rise 
of  temperature.  The  intraperitoneal  injections  caused  toxic  symptoms 
when  the  dose  approached  1  gram  per  kilo,  of  body-weight.  If  sodium 
nucleate  is  administered  orally  to  treated  animals,  the  purine  bases 
secreted  were  less  in  quantity  than  that  administered.  There  was  a 
marked  increase,  however,  in  both  the  nitrogen  and  phosphorus 
excreted,  and  the  general  results  indicated,  not  only  increased  tissue 
metabolism,  but  also  an  increase  in  the  oxidative  processes.  The 
nuclease  content  of  the  organs  and  blood  was  investigated  both  by 
purely  chemical  methods  (estimation  of  phosphoric  acid  or  purine  bases 
set  free  on  incubation  with  the  organs)  and  by  the  optical  method  of 
Pighini.  The  dried  organs  were  chiefly  employed.  Blood  was  removed 
from  time  to  time  during  the  course  of  immunisation,  and  in  the  case 
of  intravenous  injection,  the  negative  phase  was  observed,  that  is,  there 
was  at  first  a  decrease  of  nuclease  content  followed  by  an  increase. 
At  conclusion  of  the  immunisation,  the  animals  were  killed,  and  the 
nuclease  content  of  the  organs  was  estimated.  As  compared  with  the 
control  animal,  there  was  a  general  marked  increase  of  nucleoclastic 
power  of  the  organs,  especially  in  the  bone-marrow.  In  the  brain 
and  lungs,  the  increase  was  either  absent  or  small,  but  in  other  organs 
it  was  large,  if  not  as  large  as  in  the  bone-marrow  and  the  thymus. 
The  maximum  increases  were  found  in  the  animal  in  which  sodium 
nucleate  had  been  administered  orally,  and  the  smallest  in  the  animal 
which  had  received  the  nucleate  subcutaneously.  Attention  is  called 
to  the  similarity  of  the  action  of  nucleate  administration  and  the  action 
of  various  infections,  and  suggestions  as  to  the  therapeutic  use 
of  sodium  nucleate  were  made.  S.  B.  S. 
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The  Action  of  Monoatomic  Alcohols  on  Trout  and  their 
Brood.  Gustav  Otto  ( Zeitsch .  Biol.,  1912,  59,  165 — 170). — The 
present  experiments  on  trout  confirm  those  previously  performed  on 
other  fish  and  tadpoles,  and  support  the  Meyer-Overton  theory  of 
narcosis.  W.  D.  H. 

The  Chemical  Action  of  Blood  Poisons  which  Produce 
Anaemia.  It.  Maidorn  ( Biochem .  Zeitsch.,  1912,  45,  328—345). — 
Cases  of  pernicious  anaemia  and  other  clinical  conditions  are  discussed, 
where  destruction  of  blood-corpuscles  takes  place.  In  these  cases  it  is 
suggested  that  haemolytic  substances  may  be  produced  by  abnormal 
processes  in  the  liver.  p-Tolylenediamine  does  not  produce  haemolysis 
in  vitro,  although  in  cases  of  chronic  poisoning  in  animals,  destruction 
of  blood-corpuscles  takes  place.  In  this  case,  according  to 
Joannovics  and  Piet,  a  haemolytic  substance  is  produced  by  the  action 
of  the  drug  in  the  liver.  The  author  amplifies  these  experiments, 
investigating  the  haemolytic  action  of  the  lipoids  obtained  from  the 
liver  (the  preparation  of  which  he  describes)  in  normal  cases  and 
in  cases  of  poisoned  animals.  He  finds  that  in  cases  of  acute  poisoning 
by  phosphorus  or  tolylenediamine  there  is  an  increase  in  the  haemolytic 
power  of  these  substances  which  is  not  influenced  by  the  extirpation 
of  the  spleen.  In  sub-acute  and  chronic  eases  the  Faemolyds  values 
are  normal.  In  chronic  tolylenediamine  poisoning  the  haemolytic 
value  sinks  after  extirpation  of  the  spleeD,  whereas  it  is  higher  in 
phosphorus  poisoning.  The  probable  explanation  of  these  facts  is  that 
after  extirpation  of  the  spleen,  in  consequence  of  inanition,  less 
haemolytically  active  depot  fat  is  transported ;  in  phosphorus  poisoning 
the  increased  haemolytic  action  may  be  ascribed  to  a  greater  degrada¬ 
tion  of  the  organ  in  consequence  of  greater  inanition.  The  active 
haemolytic  substances  are  due  to  fat-degeneration.  The  lipoid 
substances  in  the  liver  with  fat-infiltration  have  but  little  haemolytic 
power.  S.  B.  S. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Influences  Acting  on  the  Alcoholic  Fermentation  in  the 
Cell  and  in  the  Expressed  Cell  Juice.  Alfred  Dobnej*  ( Zeitsch . 
physiol.  Chem.,  1912,  81,  99 — 108). — It  is  generally  stated  that 
toluene,  which  stops  the  alcoholic  fermentation  due  to  yeast  cells,  does 
not  inhibit  that  produced  by  the  cell  juice.  The  difference  is  only  one 
of  degree  ;  antiseptics  (such  as  various  urethanes  and  alcohols)  stop 
fermentation  more  easily  when  applied  to  the  cells  themselves. 

W.  D.  H. 

Zopi’s  “  FibriDkorper  ”  and  Their  Relation  to  the  Meta- 
chromatic  Corpuscles.  E.  Foex  ( Compt .  rend.,  1912,  165, 
661 — 662). — A  further  study  of  Zopf’s  “FibriDkorper,”  which  the 
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author  has  found  in  a  large  number  of  the  Erysiphaceae,  a  description 
of  their  properties  being  given.  Volutin  precedes  the  “  Fibrinkorper,” 
and  seems  to  play  some  active  part  in  their  formation,  the  mechanism 
of  which  is  not  known.  W.  G. 

The  Passage  of  Salts  Through  Protoplasm.  II.  A  Method 
for  Estimating  the  Isoelectric  Point  of  Protoplasm,  which 
Depends  on  the  Influence  of  the  Hydrogen  and  Hydroxyl 
Ions  on  the  Passage  of  Dyes.  Josef  Endler  ( Biochem .  Zeitsc/i., 
1912,  45,  359 — 411). — The  experiments  were  carried  out  with  various 
plant  cells  and  dyes  (methylene-blue,  neutral-red,  etc.).  The  entrance 
and  exit  of  the  dye  is  furthered  by  the  presence  of  hydroxyl  ions  up  to  a 
certain  concentration,  above  which  there  is  an  inhibition  of  the  passage. 
There  is  a  difference  in  the  action  of  potassium  and  ammonium  hydr¬ 
oxides.  Hydrogen  ions  inhibit  the  entrance  of  dyes.  Hydroxyl  ions 
compensate  the  inhibitory  action  of  neutral  salts  on  the  storage  of  dyes. 
In  solutions  of  acids  up  to  the  strength  of  A/l 2,800,  neutral  salts  effect 
the  exit  of  the  dyes  in  the  way  already  described  by  the  author  (this 
vol.,  ii,  863).  At  the  concentration  A/6,400  they  inhibit  the  exit,  and  it 
is  then  necessary  to  add  more  salt  to  cause  the  dyes  to  leave  the  cell. 
At  this  concentration  there  is  a  reversal  of  the  relative  action  of  the 
anions,  whereas  the  reversal  of  the  cation  action  is  only  distinctly 
marked  when  the  acid  reaches  the  concentration  A73,200.  From 
these  observations,  the  conclusion  is  drawn  that  the  isoelectric  point 
of  the  elodea  plasma  is  between  H=r56xl0~4  and  0  78  x  10“4A. 
The  isoelectric  point  of  dead  cells  is  somewhat  lower.  In  this  case  the 
tannin  also  leaves  the  cells.  As  regards  the  reversibility,  the  anions 
act  in  the  following  order:  nitrate>chloride>sulphate>citrate>tartrate. 
Acid  dyes  do  not,  as  a  rule,  enter  the  cell,  but  if  they  do  their  entrance 
is  accelerated  by  acids  and  impeded  by  alkalis.  Amphoteric  electrolytes 
enter  more  rapidly  under  the  influence  of  both  acids  and  alkalis. 
Sugars,  when  they  reach  a  certain  concentration  (laevulose  0*8A, 
lactose  0‘6A,  and  dextrose  0'4xV),  inhibit  the  entrance,  but  this 
inhibitory  action  is  neutralised  by  alkalis.  Asparagine  and  urea  also 
exert  an  inhibitory  action.  Alcohol  has  no  effect  on  the  action  of 
dyes  when  fat  drops  are  in  the  cell.  Colloids  influence  the  action  in 
so  far  as  their  adsorptive  capacity  can  alter  the  concentration  of 
the  dyes  outside  the  cell.  S.  B.  S. 

The  Action  of  Narcotics  on  Plasma  Movements.  Helene 
Nothmann-Zuckerkandl  ( Biochem .  Zeitsck.,  1912,  45,  412 — 451). — 
From  experiments  on  Vallisneria,  the  following  conclusions  were 
drawn.  The  toxic  action  of  the  monohydric  alcohols  approximates 
to  Traube’s  law.  The  inhibitory  action  on  the  plasma  movements 
is  not,  however,  determined  by  the  surface  tension  of  the  solutions. 
Increase  of  temperature  up  to  38°  increases  the  action.  A  combina¬ 
tion  of  alcohols  with  the  sulphates  of  manganese  and  zinc  acts  more 
feebly  than  alcohol  alone,  with  the  exception  of  isoamyl  and  heptyl 
alcohols.  The  action  of  these  salts  on  other  narcotics  and  on 
hydrochloric  acid  and  fatty  acids  was  also  investigated.  In  the  latter 
ca£e  the  salts  accelerate  this  action,  a  fact  which  is  probably  due 
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to  alterations  in  the  permeability  of  the  cell  membrane.  They  do  not 
act  in  this  way  in  the  presence  of  higher  alcohols  and  chloroform, 
probably  because  these  substances,  by  being  adsorbed,  displace  the 
salts.  Alcohol  and  potassium  cyanide  mutually  accelerate  the  action 
of  one  another.  The  action  of  ethylurethane  is  strengthened  by 
potassium  cyanide,  which  has  either  no  action,  or  at  most  only  a  very 
slight  one,  on  the  action  of  chloral  hydrate  and  chloroform.  Depriva¬ 
tion  of  oxygen  only  when  the  temperature  reaches  30°  and  higher 
diminishes  the  resistance  of  the  cells  to  alcohols  and  other  substances. 

S.  B.  S. 

Behaviour  of  Plants  Towards  Lithium  Salts.  II.  Ciro 
Ravenna  and  A.  Maugini  ( Atti  R.  Accad.  Lincei,  1912,  [v],  21, 
ii,  292 — 298.  Compare  Ravenna  and  Zamorani,  Abstr.,  1910, 
ii,  235). — The  names  of  the  following  plants  are  arranged  according 
to  the  degree  to  which  they  tolerate  lithium  sulphate,  the  least 
resistant  being  first :  tomato,  mustard,  hemp,  sunflower,  flax,  vetch 
and  maize.  Except  in  the  case  of  the  tomato  the  salt  is  not  so  toxic 
as  is  usually  supposed.  From  experiments  on  tobacco,  it  appears 
capable  of  replacing  potassium  salts  to  some  extent,  for  plants  treated 
with  a  culture  solution  in  which  most  of  the  potassium  was  replaced 
by  lithium  grew  much  larger  than  others  not  so  treated.  R.  V.  S. 

Action  of  Some  Aromatic  Substances  in  the  Cyanogenesis 
of  Plants.  Ciro  Ravenna  and  G.  Bosinelli  {Atti  R.  Accad.  Lincei, 
1912,  [v],  21,  ii,  286 — 292). — The  authors  have  inoculated  Sorghum 
vulgare  with  various  aromatic  substances  with  a  view  to  determining 
whether  the  production  of  hydrogen  cyanide  is  affected  (compare 
Ciamician  and  Ravenna,  Abstr.,  1911,  ii,  761).  The  substance 
administered  was  introduced  into  the  stem  of  the  plant,  the  wound 
being  then  sealed  with  paraffin  wax.  The  following  compounds  were 
employed :  sodium  benzoate,  sodium  salicylate,  potassium  phthalate, 
catechol,  resorcinol,  quinol,  and  pyrogallol.  In  all  cases  the  amount 
of  hydrogen  cyanide  in  the  plant  was  diminished.  R.  Y.  S. 

Presence  of  Hydrogen  Cyanide  in  Plants.  III.  Ciro  Ravenna 
and  G.  Bosinelli  {Atti  R.  Accad.  Lincei ,  1912,  [v],  21,  ii,  355 — 358. 
Compare  Ravenna  and  Babini,  this  vol.,  ii,  798). — The  authors 
have  continued  the  study  of  this  question  in  view  of  the  fact  that,  in 
the  experiments  formerly  recorded  {loc.  cit.),  hydrogen  cyanide  could 
be  detected  in  some  of  the  distillates  by  sodium  picrate  papers, 
although  not  by  the  Prussian-blue  reaction.  The  new  experiments 
were  carried  out  with  cherry  laurel,  Phaseolus  lunatus,  and  almond 
(sweet  and  bitter,  in  germination),  and  instead  of  boiling  dilute  alkali, 
concentrated  salt  solutions  boiling  at  110°  were  treated  with  a  little 
alkali  and  employed.  In  this  way  the  plant  enzymes  are  more  rapidly 
destroyed,  and  it  is  found  that  the  amount  of  hydrogen  cyanide 
obtained  is  in  all  cases  even  less  than  in  former  experiments.  In  the 
case  of  Phaseolus  lunatus,  four  out  of  six  experiments,  and  in  the  case 
of  the  almonds  all  the  experiments,  yielded  no  hydrogen  cyanide. 

R.  Y.  S. 
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Presence  of  Hydrogen  Cyanide  in  Trifolium  repens.  Marcel 
Mirande  ( Compt .  rend.,  1912,  155,  651 — 653). — Trifolium  repens 
contains  a  cyanogenetic  substance  and  an  enzyme,  which  is  capable  of 
splitting  it,  liberating  hydrogen  cyanide.  The  amount  of  hydrogen 
cyanide  obtained  varies  with  the  different  organs  of  the  plant,  and 
is  also  very  variable  with  the  nature  of  the  soil,  the  period  of 
vegetation,  and  from  sample  to  sample  grown  in  the  same  neighbourhood. 

W.  G. 

Plant  Chemistry.  P.  Q.  Keegan  ( Chem .  News,  1912,  106, 
181 — 182). — Analyses  of  wild  plants  showed  that  of  the  plants 
examined,  tufted  vetch  and  the  great  valerian  contained  the  highest 
percentages  of  calcium  in  the  ash  (CaO  =  40-6  and  37'5%  respectively). 
Tufted  vetch  produces  large  amounts  of  oxalic  acid,  whilst  the  acid  of 
valerian  is  mainly  malic  acid. 

The  ash  of  oak  leaves  contains  CaO  =  44%,  whilst  autumn  leaves  of 
ash,  which  contain  little  tannin  and  much  acid,  contain  45  8%  of  lime 
in  the  ash. 

Caffetannin  was  found  in  small  quantities  in  the  leaves  of  foxglove, 
ash,  and  watercress.  In  the  first  two  it  is  accompanied  by  a  tannoid, 
perhaps  identical  with  the  one  which  occurs  in  ragwort,  marigold,  and 
tansy.  N.  H.  J.  M. 

Behaviour  of  Pentosans  and  Methylpentosans  in  Seeds  of 
Glycine  hispida  and  Phaseolus  vulgaris  during  Germination. 
K.  Miyake  (J.  Coll.  Agric.  Imp.  Univ.  Sapparo,  1912,  4,  327 — 335). — 
The  pentosans  and  methylpentosans  present  in  the  cotyledons  are  not 
utilised  during  germination  unless  the  nutritive  substances  of  the 
seedlings  are  exhausted.  In  that  case  the  pentosans  and  methyl¬ 
pentosans  may  be  utilised  as  food,  and  it  was  found  that  relatively 
more  of  the  methylpentosans  was  used  up  than  of  pentosans. 

N.  H.  J.  M. 

Presence  of  Quebrachite  in  the  Leaves  of  Grevillea  robusta. 
Emile  Bourquelot  and  (Mile.)  A.  Fichtenholz  (Compt.  rend.,  1912, 
155,  615—617;  J.  Pharm.  Chim .,  1912,  [vii],  6,  346—349).— 
Quebrachite  (compare  Tanret,  Abstr.,  1890,  226)  was  isolated  from  the 
fresh  leaves  of  Grevillea  robusta  to  the  extent  of  4  grams  per  kilo,  by 
extraction  with  alcohol,  the  arbutin  being  removed  from  the  extract 
by  means  of  ethyl  acetate.  The  chemical  and  physical  properties  of 
quebrachite  are  given.  W.  G. 

Application  of  the  Bio-chemical  Method  to  Hepatica 
triloba.  Presence  of  a  Glucoside  Hydrolysed  by  Emulsin. 
A.  Delattre  (J.  Pharm.  Chim.,  1912,  [vii],0,  292 — 298). — Preliminary 
tests  by  Bourquelot’s  method  (Abstr.,  1902,  ii,  55)  showed  that  this 
plant  ( Anemone  hepatica,  Linn.)  contained  the  two  enzymes  invertase 
and  emulsin,  as  well  as  sucrose  and  a  glucoside  hydrolysed  by  emulsin. 
Two  fractions  of  the  glucoside  were  obtained  from  an  alcoholic  extract 
of  the  plant.  These  crystallised  in  needles,  had  [a]D  -  127'71°  and 
-  147’637°  respectively,  and  were  hydrolysed  by  emulsin  producing 
reducing  sugars.  T.  A.  H. 
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Influence  of  Temperature  on  the  Absorption  of  Water 
by  Seeds  of  Hordeum  vulgare  in  Relation  to  the  Tempera¬ 
ture-coefficient  of  Chemical  Change.  Adrian  J.  Brown  and 
Frederick  P.  Worley  ( Proc .  Roy.  Soc.,  1912,  B,  85,  546 — 553). — 
The  results  of  experiments  on  the  absorption  of  water  by  barley  seeds 
at  different  temperatures  showed  that  at  3*8°,  21*1°,  and  34*6°  the 
rates  of  absorption  are  in  the  proportion  of  1  :  3*40  :  8*30.  When  the 
logarithms  of  the  velocities  are  plotted  against  the  temperature,  the 
course  of  the  lines  shows  conclusively  that  the  rate  of  absorption  is 
an  exponential  function  of  the  temperature.  The  relation  between 
temperature  and  the  rate  of  absorption  of  water  or  the  vapour  pressure 
of  water  is  approximately  expressed  by  the  equation  :  v  =  abk>,  in  which 
v  is  either  the  velocity  of  absorption  or  vapour  pressure,  and  9  the 
temperature,  a  being  a  constant.  The  value  of  k  in  the  present 
case,  derived  from  mean  ratios  of  velocities,  is  0*069.  The  conclusion 
is  drawn  that  only  the  simple  molecules  existing  in  the  water  are 
directly  assimilated,  or  are  transmitted  by  the  differential  septum. 

Further  experiments  in  which  barley  seeds  were  steeped  in  “weight 
normal  ”  solutions  of  ethyl  acetate  gave  similar  results,  except  that  the 
velocity  of  absorption  is  increased,  owing,  perhaps,  in  a  large  measure,  to 
the  simplifying  action  of  the  solute  on  the  molecular  structure  of  the 
water.  If  this  be  the  case,  it  seems  probable  that  small  amounts  of 
ethyl  acetate  increase  the  partial  pressure  of  the  vapour  of  water. 

N.  H.  J.  M. 

Alkaloid  Contained  in  the  Leaves  of  Mate.  A.  Cappelli 
(Ann.  Lab.  Gabelle,  1912,6,  419 — 424). — The  author  has  investigated 
the  alkaloids  obtainable  from  this  source,  and  has  hitherto  been  able  to 
isolate  only  caffeine,  although  the  statement  has  recently  been  made 
that  the  leaf  yields  only  traces  of  caffeine,  matteine  being  the  alkaloid 
present  in  greatest  amount.  R.  Y.  S. 

Carbohydrates  and  Nitrogenous  Substances  of  Vine 
Leaves.  N.  T.  Deleano  ( Zeitsch  physiol.  Chem.,  1912,  80,  79 — 94). 
— Grape  vine  leaves  detached  from  the  plant  during  the  day  and 
quickly  dried  were  found  to  contain  dextrose,  lsevulose,  inositol, 
glutamine,  and  choline.  The  following  substances  were  proved  to  be 
absent :  sucrose,  amino-acids,  alloxurie  bases,  histidine,  arginine,  and 
betaine.  E.  F.  A. 

Composition  of  the  ABh  of  the  Sap,  Leaves,  and  Young 
Stems  of  the  Wild  Grape  Vine  (Vitis  cordifolia).  Oliver 
M.  Shedd  and  Joseph  H.  Kastle  (J.  Amer.  Chem.  Soc.,  1912,  34, 
1415 — 1424). — In  view  of  the  lack  of  knowledge  with  regard  to  the 
relations  between  the  mineral  constituents  of  the  sap  and  those  of  the 
growing  parts  of  a  plant,  a  comparative  study  has  been  made  of  the 
composition  of  the  ash  of  the  sap,  leaves,  and  young  stems  of  the  wild 
grape  vine  ( Vitis  cordifolia). 

The  results  show  that  the  concentration  of  the  mineral  constituents 
is  much  greater  in  the  stem  and  leaf  than  in  the  sap,  and  that  the 
total  amount  of  ash  given  by  the  leaf  is  more  than  twice  as  great  as 
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that  yielded  by  the  stem.  The  following  is  a  comparison  of  the 
amounts  of  the  constituents  of  the  fresh  materials,  those  of  the  sap 
being  taken  as  unity  in  each  case ;  the  figures  are  given  in  the  order 
sap,  stem,  leaf.  Organic  matter,  1,  72,  82  ;  total  ash,  1,  9,  20;  Si02, 
1,  8,  274;  Al203  +  Fe203,  1,  1,  35  ;  CaO,  1,  5,33;  MgO,  1,  8,  30; 
Na20,  1,  10,  20;  K20,  1,  8,  7;  P205,  1,  22,  39  ;  S08,  1,  4,  12. 
It  is  evident  from  this  comparison  that  there  is  a  marked 
accumulation  of  the  mineral  constituents  of  the  sap  in  the  growing 
leaf,  and  this  indicates  that  there  is  a  close  correlation  between 
these  constituents  and  the  chemical  changes  taking  place  in  the  leaf. 

E.  G. 

Oil  of  the  Seeds  of  Strychnos  nux  vomica.  Alfred 
HEmuscHKA  and  R.  Wallenreuter  ( Arch .  Pharm .,  1912,  250, 
398 — 402). — An  oil  obtained  from  the  seeds  of  Strychnos  nux  vomica 
(saponification  number  1 24*4,  Reichert-Meissl  number  3*7,  Hehner 
number  81,  acid  number  18  5,  iodine  number  [by  Hiibl’s  process]  64*5 
after  three  hours,  and  67  6  after  eighteen  hours)  has  been  hydrolysed 
and  the  unsaponifiable  portion  isolated  by  Heiduschka  and  Gloth’s 
method  (Abstr.,  1909,  i,  381).  The  unsaponifiable  portion,  amounting 
to  about  20%,  has  iodine  number  45*4  after  three  hours  and  60*2  after 
eighteen  hours.  The  chloroform  is  coloured  brown  and  the  sulphuric 
acid  yellow  when  the  substance  is  examined  by  Salkowski's  method, 
whilst  in  the  Liebermann-Burchard  reaction  a  reddish-brown  colora¬ 
tion  and  green  fluorescence,  and  subsequently  a  dirty  green  coloration, 
are  produced. 

Three  crystalline  substances  have  been  obtained  from  the  unsaponi¬ 
fiable  portion.  The  one,  which  is  obtained  in  very  small  amount,  is 
isolated  by  extracting  the  substance  with  80%  alcohol ;  it  has  m.  p. 
165°,  and  gives  colour  reactions  almost  identical  with  those  of 
pbytosterol.  The  other  two  crystalline  substances  are  obtained  by 
fractional  crystallisation  of  the  unsaponifiable  portion  from  acetic 
anhydride.  The  more  soluble  substance,  C40H70O2,  m.  p.  121°,  colourless 
leaflets,  has  iodine  number  57'2  after  twenty  hours,  and  yields  by 
hydrolysis  a  substance,  C38H680,  m.  p.  99°,  iodine  number  79*7  after 
twenty  hours.  The  less  soluble  substance,  C32H5402,  m.  p.  221°,  almost 
white  leaflets,  yields  a  substance,  m.  p.  186°,  by  hydrolysis.  These  two 
substances  do  not  give  colour  reactions  similar  to  those  of  phytosterol. 

C.  S. 

The  Causes  of  the  Current  of  Injury.  Jacques  Loeb  and 
Retnhard  Beutner  ( Bicchem .  Zeitsch.,  1912,  44,  303 — 317). — By 
connecting  the  undamaged  surface  of  an  apple  in  contact  with  a  salt 
solution  with  an  acid  solution  of  the  same  strength,  an  E.M.F.  is  set 
up  of  the  same  order  of  strength  as  that  observed  in  the  current  of 
injury.  The  position  in  the  acid  is  negative  towards  the  other  position. 
Isohydric  acids  have  the  same  strength  of  action.  The  expressed  juice 
of  an  apple  acts  as  a  salt  solution.  On  exerting  a  pressure  on  the 
undamaged  surface  of  the  apple,  juice  is  expressed  under  the  skin,  and 
by  connecting  the  damaged  surface  with  an  undamaged  part  of  the 
surface,  an  E.M.F.  is  set  up  of  the  same  order  of  magnitude  and  size 
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as  if  the  connexion  were  made  with  no  skin  existing  over  the  damaged 
part.  The  skin  itself  shows  no  change  in  electromotor  properties. 
The  authors  draw  the  conclusion  that  in  the  undamaged  apple,  the 
under  layer  of  the  skin,  and  the  neighbouring  cells,  there  is  a  solution 
containing  acid,  or  a  substance  with  the  same  electromotor  properties 
as  an  acid,  which  is  replaced  by  the  expressed  juice  on  pressure.  By 
the  replacement  of  this  normal  juice,  the  relative  electro-negativity  is 
destroyed.  This  conception  is  confirmed  by  measurements  of  E.M.F. 
by  connexions  with  different  depths  of  the  apple.  The  current  of 
injury  does  not  appear,  therefore,  to  be  a  concentration  current,  but  is 
determined  by  chemical  reactions.  S.  B.  S. 

Plant  Chlorosis  Provoked  by  Calcium  Carbonate.  Pierre 
Maze,  Ruot,  and  Lemoigne  ( Compt .  rend.,  1912,  155,  435 — 437. 
Compare  Maz6,  Abstr.,  1911,  ii,  1126). — A  study  of  the  chlorosis  in 
plants,  adapted  to  acid  soils,  when  grown  on  calcareous  soils.  Maize 
plants  do  not  become  chlorotic  when  grown  in  a  medium  strongly 
charged  with  calcium  salts  even  when  calcium  carbonate  is  present. 
The  white  lupin  and  Viscia  JYarbonnensis  both  become  chlorotic  in  a 
few  days,  even  in  the  presence  of  ferrous  sulphate,  in  solutions 
containing  calcium  carbonate,  although  they  develop  green  leaves  in 
solutions  containing  calcium  chloride  or  nitrate,  but  no  carbonate.  In 
the  case  of  the  second  plant,  by  putting  a  few  drops  of  ferric  nitrate 
solution  on  decolorised  leaves,  the  chlorophyll  reappears  after  three 
days.  The  calcium  carbonate  causes  the  chlorosis  by  rendering  the 
iron  completely  insoluble,  the  maize  plant  overcoming  this  difficulty 
by  its  roots  excreting  malic  acid  which  promotes  solution  of  the  iron. 

W.  G. 

Acidity  of  Soils.  Ach.  GftiooiRE  [with  J.  Hendrick,  Em. 
Carfiana,  and  E.  Germain]  (Bull.  Soc.  chim.Belg.,  1912,  26, *336 — 342, 
362 — 375,  386 — 409). — The  authors  discuss  the  function  of  lime  in 
the  soil  and  the  factors  which  tend  towards  its  removal.  The  methods 
of  determining  the  “active”  lime  in  soils  are  examined.  After 
critically  reviewing  the  methods  of  estimating  the  acidity  of  soils,  the 
following  procedure  is  proposed.  Ten  grams  of  the  finely  powdered 
earth  are  covered  with  15  c.c.  of  a  solution  containing  55 ’3  grams  of 
potassium  iodide,  14'3  grams  of  potassium  iodate,  and  99‘2  grams  of 
sodium  thiosulphate  per  litre.  After  remaining  during  twenty-four  hours 
at  the  ordinary  temperature,  the  solution  is  diluted  and  filtered,  after 
which  it  is  acidified,  and  the  excess  of  sodium  thiosulphate  determined 
by  means  of  standard  iodine.  This  reagent  appears  to  be  well  adapted 
for  the  titration  of  very  weak  organic  acids  even  when  the  latter  are 
sparingly  soluble  in  water.  It  has,  however,  very  little  action  on 
silicic  acid  or  analcime,  and  only  indicates  two-thirds  of  the  acid 
hydrogen  in  orthophosphoric  acid.  Further,  a  part  of  the  acidity 
indicated  may  be  due  to  the  solution  of  salts  of  aluminium  and  iron, 
and  hydrolyses  of  these  letter. 

For  the  determination  of  organic  carbon  in  soils,  the  authors 
recommend  the  combustion  of  the  earth  in  a  stream  of  oxygen, 
absorption  of  carbon  dioxide  by  barium  hydroxide,  filtration  of  the 
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barium  carbonate,  and  gasometric  measurement  of  the  carbon  dioxide 
evolved  when  the  latter  is  treated  with  an  acid.  Full  details  of  the 
necessary  precautions  and  corrections  are  given. 

A  considerable  number  of  soils  has  been  investigated  with  regard  to 
action  towards  litmus,  lime  dissolved  by  10%  ammonium  chloride 
solution  during  ten  hours’  heating  on  the  water  bath,  carbonic  acid, 
organic  carbon,  and  acidity,  the  latter  being  determined  by  the  iodo- 
metric  method.  If  the  soils  are  classified  according  to  their  reaction 
towards  litmus,  the  mean  results  show  that  with  increasing  alkalinity 
of  the  soil,  the  proportion  of  soluble  lime  and  of  carbonic  acid  increases, 
whilst  that  of  organic  carbon  decreases.  The  total  acidity  and  the 
degree  of  acidification  of  the  organic  matter  vary  regularly  with  the 
reaction  towards  litmus,  and,  further,  the  total  acidity  diminishes  with 
increase  in  the  amount  of  soluble  lime.  These  results  are  only 
obtained  by  considering  the  mean  values  given  by  a  number  of  soils. 
Individual  soils  frequently  show  considerable  discrepancies.  H.  W. 

Behaviour  of  Nitrates  in  Soils.  Vogel  ( Landw .  V er suchs- S tat., 
1912,78,  265 — 301). — Under  some  conditions,  nitrates  present  in  soils 
may  be  decomposed  with  production  of  different  oxides  of  nitrogen  ; 
probably  free  nitrogen  and  ammonia  are  sometimes  liberated.  The 
most  favourable  conditions  for  the  chemical  destruction  of  nitrates  is 
when  the  nitrates  are  distributed  in  a  thin  layer  of  soil  containing 
about  1 5 — 20%  of  water. 

The  decomposition  of  nitrates,  which  may  reach  its  maximum  in 
three  or  four  days,  was  found  to  occur  in  all  kinds  of  soils,  whether 
light  or  heavy,  and  cannot  be  due  to  the  presence  of  humus. 

N.  H.  J.  M. 

Solubility  of  the  Manganese  of  Soils.  P.  de  Soenay  (Bull. 
Assoc.  Chim.  Suer.  Dist.,  1912,  30,  96 — 100). — Analyses  of  a  number 
of  Mauritius  soils  show  that  they  contained  from  0'027%  to  0‘409% 
of  manganese.  Dilute  mineral  acids  and  aspartic  acid  dissolved  amounts 
of  manganese  which  could  be  determined,  whilst  aqueous  extracts  of 
the  soils  were,  in  most  cases,  found  to  contain  traces  of  manganese. 
Ashes  of  a  number  of  plants  were  invariably  found  to  contain 
manganese,  sometimes  in  considerable  quantity.  The  assumption  that 
manganese,  when  present  in  soils,  is  in  a  form  which  is  unavailable  to 
plants  is,  therefore,  incorrect.  In  experiments  on  the  effect  of  man¬ 
ganese  salts  on  plants  grown  in  soils,  the  manganese  originally  present 
must  be  taken  into  account.  N.  H.  J.  M. 
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New  Forms  of  Gas  Analysis  Apparatus.  G.  A.  Burrell 
( J .  Ind.  Eng.  Chem .,  1912,  4,297 — 302). — A  description  with  sketches 
of  forms  of  apparatus  which  are  employed  in  the  U.S.  Bureau  of  Mines 
for  the  analysis  of  gases.  F.  M.  G.  M. 
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[The  Measurement  of  Gases.]  George  F.  Jaubert  {Rev.  gin. 
chim.  pure  appl.,  1912,  15,  228 — 231). — A  sketch,  -with  description 
of  an  apparatus  which  consists  of  a  graduated  measuring  cylinder 
connected  at  the  base  with  a  levelling  bulb ;  the  top  of  the  cylinder  is 
drawn  out  and  connected  by  a  rubber  tube  to  a  corked  flask,  the  side 
of  which  contains  a  pocket  in  which  acid  is  placed.  A  carbonate  (or 
other  material  evolving  the  gas  to  be  measured)  is  placed  in  the  flask, 
the  cylinder  filled  with  water,  the  pressure  adjusted,  and  a  reading 
taken.  The  acid  is  then  shaken  on  to  the  carbonate,  and  the  volume 
of  carbon  dioxide  evolved  measured  by  the  lowering  of  the  surface  of 
the  water  in  the  cylinder.  F.  M.  G.  M. 

tsoPicramic  Acid  and  its  Use  as  an  Indicator.  Raphael 
Meldola  and  Arthur  James  Hale  {Chem.  World,  1912,  1,  327 — 329). 
— An  alcoholic  solution  of  isopieramic  acid  (2 :6-dinitro-4-amino- 
phenol)  may  be  used  as  an  indicator  in  certain  acidimetric  titrations. 
The  colour  change  is  from  piuk  in  dilute  alkaline  solution  to  pale 
yellow  in  neutral  solution.  From  results  of  experiments  which  are 
recorded,  it  is  seen  that  the  indicator,  although  useless  in  the  case  of 
weak  acids,  such  as  oxalic  and  acetic  acids,  is  slightly  superior  to 
methyl-orange  for  the  titration  of  alkalis  and  carbonates  with 
mineral  acids,  and  of  equal  sensitiveness  to  litmus  in  the  case  of 
alkalis.  The  method  of  preparing  the  substance  is  given. 

W.  P.  S. 

An  Inorganic  Indicator  for  Use  in  the  Volumetric 
Estimation  of  Alkalis  and  Carbonates.  C.  Reichard  ( Pharm . 
Zentr.-h.,  1912,53,  1033 — 1037) — The  indicator  consists  of  bismuth 
oxyiodide,  and  is  prepared  as  follows:  0  1  gram  of  bismuth  sub¬ 
nitrate  is  dissolved  in  1  c.c.  of  25%  hydrochloric  acid  and  5  c.c.  of 
water ;  0*5  gram  of  potassium  iodide  is  now  added,  and  the  mixture  is 
diluted  gradually  with  water  to  a  volume  of  about  400  c.c.  After  the 
lapse  of  three  days,  a  clear  yellowish-green  supernatant  liquid  is 
obtained  above  a  yellow  deposit.  When  this  liquid  is  treated  with 
the  smallest  excess  of  alkali,  it  becomes  colourless,  the  addition  of  a 
trace  of  acid  causing  the  yellow  colour  to  reappear.  Carbon  dioxide 
does  not  cause  the  colour  change.  W.  P.  S. 

An  Improved  Extraction  Apparatus.  Walter  C.  Blasdale 
(/.  Ind.  Eng.  Chem,.,  1912,  4,  302.  Compare  Hopkins,  Abstr.,  1899, 
ii,  645). — The  apparatus  consists  of  five  different  heating  plates,  and 
condensers  with  a  supporting  rack  ;  the  plates  are  heated  by  an  electric 
current,  the  energy  of  which  is  converted  into  heat  by  passing  through 
resistance  wire  instead  of  incandescent  lamps.  Sketches  with  exact 
details  of  the  construction  and  working  are  given  in  the  original. 

F.  M.  G.  M. 

New  Form  of  Extraction  Thimble.  P.  A.  Boeck  {J.  Ind.  Eng. 
Chem.,  1912,4,  303 — 304). — “  Alundum,”  which  is  practically  pure 
fused  alumina  and  is  prepared  from  bauxite,  when  mixed  with  a 
suitable  ceramic  binding  material,  furnishes  extraction  thimbles  which 
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are  porous  to  gases  and  liquids.  They  can  be  used  for  filtration,  and 
are  of  special  use  in  analyses  of  caoutchouc,  fats,  soaps,  etc. 

F.  M.  G.  M. 

Detection  of  Chlorides  in  the  Presence  of  Thiocyanates. 
H.  Cormimboeuf  (Ann.  Chim.  anal.,  1912,  17,  329 — 330). — Chlorides 
may  be  detected  in  a  solution  containing  both  chlorides  and  thio¬ 
cyanates  by  precipitating  the  latter  with  copper  sulphate  in  the 
presence  of  ferrous  sulphate  and  sodium  acetate,  separating  the 
cuprous  thiocyanate  by  filtration,  acidifying  the  filtrate  with  nitric 
acid,  and  adding  silver  nitrate.  W.  P.  S. 

Some  Methods  of  Estimating  Iodides.  Wolfgang  Schirmer 
(Arch.  Pharrn.,  1912,  250,  448—451). — The  iodine  in  alkali  iodides 
can  be  estimated  as  follows.  The  iodide  (0  4  gram  dissolved  in  not 
more  than  20  c.c.  of  water)  and  5  grams  of  official  ferric  chloride 
solution  are  kept  for  one  hour.  The  solution  is  then  diluted  with 
100 — 120  c.c.  of  water,  10  c.c.  of  official  25%  phosphoric  acid  are 
added,  and  the  liberated  iodine,  after  being  dissolved  completely  by 
the  addition  of  0'5  gram  of  potassium  iodide,  is  titrated  by  Nj  10- 
sodium  thiosulphate. 

In  another  process,  0  5  gram  of  the  iodide  dissolved  in  about  50  c.c. 
of  water  is  treated  with  10  c.c.  of  dilute  sulphuric  acid  and  10  c.c.  of 
1%  sodium  nitrite  ;  after  one  to  two  minutes,  1  gram  of  carbamide  is 
added,  the  mixture  is  vigorously  shaken  for  five  minutes,  0‘5  gram  of 
potassium  iodide  is  added  to  dissolve  the  iodine,  which  is  then  titrated 
with  A/10-sodium  thiosulphate. 

A  third  process  is  as  follows  :  20  c.c.  of  about  1%  iodic  acid  or 
potassium  iodate  are  acidified  with  5  c.c.  of  dilute  sulphuric  acid,  and 
then  diluted  with  about  50  c.c.  of  water.  A  solution  of  about  0*4 
gram  of  the  iodide  in  5 — 10  c.c.  of  water  is  added  ;  after  one  to  two 
minutes,  the  solution  is  neutralised  by  the  addition  of  5  grams  of 
borax.  After  an  interval  of  five  minutes,  1  gram  of  potassium  iodide 
is  added,  and  the  iodine  is  titrated  by  iV/10-sodium  thiosulphate. 

C.  S. 

Estimation  of  Iodides  by  Direct  Titration.  John  W.  Turren- 
tine  (J.  Ind.  Eng.  Chem.,  1912,  4,  435 — 436). — A  description  of  the 
method  of  estimation  of  iodine  in  the  presence  of  bromine  and  chlorine 
described  by  Bray  and  MacKay  (Abstr.,  1910,  ii,  996),  and  adapted  by 
the  author  for  the  rapid  estimation  of  iodine  in  kelps.  F.  M.  G.  M. 

Estimation  of  Oxygen  and  Occluded  Gases  in  Copper,  and  a 
Correction  to  the  Electrolytic  Assay  in  the  Complete 
Analysis  of  Copper.  George  L.  Heath  (J.  Ind.  Eng.  Chem.,  1912, 
4,  402 — 404.  Compare  Abstr.,  1900,  ii,  756). — The  author  reviews 
and  points  out  discrepancies  in  the  methods  previously  advocated  by 
himself  (J.  Amer.  Chem.  Soc.,  1905,  27,  308)  and  others  for  the 
estimation  of  oxygen  and  occluded  gases  in  copper  ;  he  considers  that 
the  loss  in  weight  on  heating  copper  filings  at  a  red  heat  in  a  current 
of  hydrogen  is  not  entirely  due  to  oxygen  from  cuprous  oxide  and 
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sulphurous  acid,  but  includes  the  gases  derived  by  the  metal  from  the 
fuel  and  the  refining  furnace. 

Within  the  limits  of  an  ordinary  analysis,  red-hot  copper  has 
practically  no  affinity  for  carbon  dioxide,  and  the  loss  of  weight 
by  subsequently  heating  in  hydrogen  does  not  express  the  true  oxygen 
of  the  cuprous  oxide  present  in  the  cast-metal,  for  the  metal  retains, 
after  long  exposure  to  a  current  of  hydrogen,  nearly  twice  as  much 
hydrogen  in  an  occluded  state  or  solid  solution  as  was  present  in  the 
absorbed  gas  of  the  cast-metal ;  the  original  occluded  hydrogen  gas 
was  driven  out  by  the  preliminary  heating  in  carbon  dioxide,  and 
the  hydrogen  retained  after  heating  in  a  current  of  hydrogen  should 
be  finally  expelled  from  the  reduced  copper  by  exposing  the  hot  metal 
to  a  stream  of  carbon  dioxide  during  twenty  minutes  before  cooling 
and  weighing  in  air. 

The  preparation  and  purification  of  the  carbon  dioxide  (compare 
Abstr.,  1908,  ii,  688),  hydrogen,  and  copper  sample  for  ignition  are 
described  together  with  suggested  improvements  in  the  methods  of 
ignition  for  estimating  absorbed  gae,  total  oxygen,  and  sulphur  in 
copper. 

The  exact  electrolytic  assay  of  refined  copper  as  previously  described 
by  the  author  gives  results  sufficiently  accurate  for  the  valuation  of 
the  metal,  but  as  pointed  out  by  Ferguson  (J.  Ind.  Eng .  Chem.,  1911, 
3,  372)  the  deposition  on  the  cathode  is  not  absolutely  complete  when 
a  test  of  1  c.c.  of  the  electrolyte  remains  colourless  with  hydrogen 
sulphide,  but  about  0005 — 0-008%  of  copper  is  left  in  the  solution. 

F.  M.  G.  M. 

Estimation  of  Ozone.  Emerich  Czak6  (J.  Gasheleuchtung,  1912, 
55,  768 — 772). — A  sketch  with  descripion  of  the  form  of  burette 
which  the  author  employs  for  estimating  ozone  in  mixed  gases  by  the 
liberation  of  iodine  from  potassium  iodide  and  subsequent  titration 
with  sodium  thiosulphate  (compare  Lechner,  Abstr.,  1911,  ii,  822). 

F.  M.  G.  M. 

Application  of  Electrolytic  Conduction  to  the  Analysis  of 
Mixtures  of  Sulphuric  and  Nitric  Acids.  H.  Corvazier  (Mon.  Sci ., 
1912,  [v],  2,  I,  322 — 323). — The  conductivity  studies  of  Dutoit  which 
have  been  applied  to  the  analysis  of  wines  can  be  employed  for  the 
estimation  of  mixtures  of  sulphuric  and  nitric  acids  by  means  of  the 
variation  in  conductivity  of  a  solution  of  barium  nitrate  during  the 
addition  of  sodium  carbonate. 

The  mixed  acids  are  accurately  neutralised  with  barium  hydroxide, 
whereby  the  sulphuric  acid  is  eliminated  and  barium  nitrate  formed, 
which  solution  is  then  titrated  with  standard  sodium  carbonate. 

During  the  addition  of  sodium  carbonate  with  formation  of  barium 
carbonate,  the  conductivity  changes  little,  as  the  number  of  ions  in  the 
solution  does  not  change,  although  their  concentration  does  to  a  slight 
extent,  and  the  difference  between  the  conductivity  of  barium  nitrateand 
sodium  carbonate  is  but  slight ;  when,  however,  all  the  barium 
carbonate  is  precipitated  and  sodium  carbonate  is  still  added,  the 
number  of  ions  increases,  the  conductivity  rises  rapidly,  and  by  plotting 
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a  curve  the  exact  point  where  the  barium  was  all  precipitated 
is  accurately  indicated,  and  from  this  the  amount  of  nitric  acid  in  the 
mixture  deduced.  The  number  of  c.c.  of  sodium  carbonate  used  form 
the  abscissae  and  the  increase  in  conductivity  the  ordinates  of  the  curves. 

F.  M.  G.  M. 

Iodimetric  Titration  of  Sulphites  in  Presence  of  Alcohol 
and  Sugars.  Julian  L.  Baker  and  Frank  E.  Day  ( Analyst ,  1912, 
37,  439 — 442). — An  investigation  as  to  the  accuracy  of  the  titration 
of  sulphites  by  means  of  iodine.  The  final  conclusions  arrived 
at  are  : 

1.  Sulphur  dioxide  is  readily  oxidised  by  dissolved  oxygen  in  dilute 
acid  solutions.  2.  The  action  is  much  promoted  by  the  occurrence  in 
the  solution  of  a  reaction  between  alkali  and  acid.  This  affects  the 
results  obtained  by  Farnsteiner’s  method.  3.  Commercial  alcohols  and 
alcoholic  liquids  contain  certain  matters  capable  of  combining  with 
sulphites.  These  substances  partly  prevent  the  oxidation  of  sulphites 
by  iodine.  4.  Dextrose,  by  virtue  of  its  aldehydic  structure, 
combines  to  a  certain  extent  with  sulphites,  but  sucrose  does  not. 

L.  de  K. 

The  Detection  of  Nitric  Acid  in  Sulphur  Trioxide.  W.  N. 
Iwanoff  ( Chem .  Zeit.,  1912,  36,  1170). — The  diphenylamine  method 
of  detecting  nitric  acid  is  not  applicable  whon  the  sulphuric  acid 
contains  more  than  20%  of  free  trioxide,  a  coloration  being  then 
obtained,  owing  to  the  oxidising  action  of  the  trioxide  ;  thus  pure 
sulphuric  acid  remains  colourless  with  diphenylamine  up  to  210°,  but 
at  higher  temperatures,  at  which  dissociation  occurs,  a  coloration 
is  produced.  It  is  therefore  necessary,  in  testing  the  commercial  acid, 
to  dilute  with  pure  sulphuric  acid  until  the  concentration  approaches 
that  of  the  monohydrate.  C.  H.  D. 

A  New  Volumetric  Estimation  of  Nitrites  and  Separation 
of  Nitrous  and  Nitric  Acids.  "Waldemar  M.  Fischer  and  N. 
Steinbach  ( Zeitsch .  anorg.  Chem.,  1912,  78,  134 — 140). — There  is  no 
satisfactory  method  for  the  estimation  of  nitric  acid  in  presence 
of  nitrous  acid.  A  method  is  provided  by  the  rapid  esterification  of 
nitrous  acid  (Abstr.,  1909,  ii,  32)  in  which  oxidation  to  nitric  acid 
does  not  take  place,  as  is  proved  by  experiments  with  pure  silver 
nitrite. 

The  solution  is  placed  in  a  300  c.c.  flask,  5  c.c.  of  methyl  alcohol  are 
added,  and  a  mixture  of  A/10-bydrocbloric  acid  with  a  little  methyl 
alcohol  is  allowed  to  flow  in,  whilst  a  current  of  air  is  drawn  through 
the  liquid.  After  20  c.c.  of  acid  have  been  run  in,  the  stream  of  air  is 
continued  for  five  minutes,  and  the  solution  is  then  titrated  with 
sodium  hydroxide  solution,  free  from  carbonate  and  phenolphthalein. 
The  reaction  is  :  NaN02  +  HC1  +  CH?-OH  =  NaCl  +  CHyONO  +  H20. 

In  the  separation  of  nitric  and  nitrous  acids,  a  mixture  of  sulphuric 
acid  and  methyl  alcohol  is  placed  in  the  flask,  and  the  solution  to  be 
tested,  mixed  with  methyl  alcohol,  is  added  drop  by  drop,  air  being 
passed  through.  The  contents  of  the  flask  are  then  washed  into 
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a  Jena  flask,  2*5 — 3  grams  of  Devarda’s  alloy  are  added,  together 
with  20  grams  of  potassium  hydroxide,  and  the  ammonia  formed 
is  distilled  into  iT/l-hydrochloric  acid  and  titrated.  C.  H.  D. 

Neutral  Ammonium  Citrate  Solution.  A.  J.  Patten  and 
Charles  S.  Eobinson  (/.  I  d.  Eng.  Chem.,  1912,  4,  443 — 446). — The 
authors  consider  the  “  conductivity  method  ”  of  obtaining  a  neutral 
ammonium  citrate  solution  to  be  satisfactory,  and  describe  their  experi¬ 
ments  which  were  being  carried  outat  the  time  thatHalland  Bell(  Abstr., 
1911,  ii,  657)  and  Hall  ( J .  Ind.  Eng.  Chem,.,  1911,  3,  559)  published 
an  account  of  the  process,  which  the  author  considers  satisfactory. 

The  official  American  method  of  preparing  neutral  ammonium  citrate 
solutions  is  considered  extremely  untrustworthy,  and  the  purified 
litmus  method,  although  somewhat  better,  allows  of  a  limit  of  error  too 
great  for  accurate  work.  F.  M.  G.  M. 

Estimation  of  Arsenic  in  Organic  Compounds.  Theodor 
St.  Warunis  (Chem.  Zeit.,  1912,  30,  1205 — 1206). — A  r6sum4  of 
the  literature  of  this  subject  is  given  and  a  new  method  described. 

In  the  case  of  arsenic  compounds,  which  burn  with  difficulty, 
0*2  to  0'4  gram  in  fine  powder  is  mixed  intimately  with  potassium 
nitrate,  10  grams,*  and  sodium  peroxide,  5  grams,  and  melted  in  a 
nickel  dish,  care  being  taken  that  all  carbon  particles  are  brought  into 
the  molten  liquid  and  burnt.  The  product  is  dissolved  in  hot  water, 
the  solution  made  acid  with  hydrochloric  acid,  and  the  arsenic 
estimated  as  magnesium  pyroarsenate  in  the  usual  way,  or 
volumetrically  by  Briigelmann’s  uranium  method. 

In  the  case  of  volatile  arsenic  compounds  the  preliminary  melting 
is  done  in  a  35  cm.  hard  glass  tube  sealed  at  one  end,  containing 
a  2  cm.  layer  of  sodium  peroxide,  next,  the  substance  mixed  with 
potassium  nitrate  and  sodium  peroxide,  then  3  cm.  of  peroxide  followed 
by  a  pad  of  asbestos ;  the  rest  of  the  tube  is  filled  with  dry  sodium 
carbonate,  which  is  heated  first  and  the  heating  gradually  extended  to 
the  other  parts  of  the  tube.  When  the  reaction  is  completed,  the 
arsenic  is  estimated  as  already  described.  T.  A.  H. 

Detection  of  Boric  Acid  in  Butter.  G.  Corn  alba  (Boll.  chim. 
farm.,  1912,  51,  433 — 435). — A  small  quantity  of  sodium  carbonate  is 
added  to  the  butter  (20  grams),  which  is  then  incinerated  and  heated 
until  the  ash  is  almost  white.  The  residue  is  extracted  with  dilute 
hydrochloric  acid,  and  after  filtration  the  liquid  is  evaporated  to  dry¬ 
ness.  The  residue  is  taken  up  with  a  few  drops  of  very  dilute  hydro¬ 
chloric  acid,  and  ten  drops  of  turmeric  tincture  are  added.  On  again 
evaporating  to  dryness,  the  presence  of  boric  acid  is  indicated  by  the 
appearance  of  a  cherry-red  coloration.  With  practice,  it  is  possible  to 
judge  approximately  how  much  is  present.  The  addition  of  0,01%  of 
boric  acid  to  butter  can  be  detected  in  this  way.  Boric  acid  may  be 
found  in  butter  to  which  no  preservative  has  been  added  ;  it  is  derived 
probably  from  boric  vaselin  applied  to  the  cow  for  medicinal  purposes. 

E.  V.  S. 
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Estimation  of  Carbon  Dioxide  in  Soils.  Leon  T.  Bowser 
(J.  Ind.  Eng.  Chem.,  1912,  4,  265 — 266). — The  volumetric  estimation 
of  carbon  dioxide  as  recently  described  by  the  author  (this  vol.,  ii, 
995)  has  been  extended  to  the  analysis  of  soils  and  other  materials 
containing  very  small  amounts  of  carbonate,  and  the  following  modifica¬ 
tions  are  suggested  under  these  conditions. 

Soils  containing  0'1%  or  less  of  carbon  dioxide  require  for  titration 
an  acid  of  strength  not  exceeding  N/ 50. 

The  degree  of  heat  at  first  applied  to  the  flask  must  be  regulated,  as 
at  the  moment  before  ebullition  there  is  a  sudden  tendency  to  froth 
which  must  be  carefully  guarded  against. 

Several  analysts  have  also  noticed  the  fact  (which  needs  explanation) 
that  when  10  grams  of  soil  are  used  for  the  analysis  higher  results  are 
obtained  than  when  larger  amounts  are  employed.  F.  M.  G.  M. 

Estimation  of  Soluble  Silica  in  Trass.  Anton  Hambloch 
{Chem.  Ze.it .,  1912,  36,  1058— 1059).— Freshly  prepared  5%  sodium 
hydroxide  solution  should  be  used  for  separating  the  silica  from  the 
sand,  quartz,  etc.,  in  this  mineral ;  the  employment  of  potassium 
hydroxide  is  not  recommended.  The  mineral  should  not  be  too  finely 
powdered,  and  attention  is  drawn  to  the  fact  that  other  constituents, 
besides  silica,  may  be  dissolved  by  the  alkali.  W.  P.  S. 

Estimation  of  Total  Potassium  in  Minerals.  Charles  J. 
Schollenberger  (J.  Ind.  Eng.  Chem,.,  1912,  4,  436). — The  author 
■considers  Lawrence  Smith’s  method  for  estimating  potassium  in 
minerals  to  be  tedious,  and  the  modification  by  Pettit  and  Ystgard 
( Proc .  of  Assoc.  Official  Agricultural  Chemists,  1906)  to  be  unsatisfactory, 
and  suggests  the  following  procedure. 

The  operation  is  conducted  according  to  Smith’s  procedure  until  the 
filtrate  from  washing  out  the  alkalis  from  the  fusion  is  obtained ;  this 
is  evaporated  to  dryness  with  hydrochloric  acid,  taken  up  with  2  c.c.  of 
hydrochloric  acid,  25  c.c.  hot  water  added,  and  the  solution  filtered. 
Chloroplatinic  acid  is  added,  and  the  mixture  evaporated  until  of  semi¬ 
solid  consistency,  treated  with  acidified  alcohol  (which  dissolves 
calcium  chloride),  and  collected  in  a  special  tubular  filter  (sketch  given) 
with  suction  on  a  perforated  platinum  disk,  which  is  covered  with  a 
layer  of  asbestos,  a  linen  cloth  disk,  and  glass  wool.  When  thoroughly 
washed  with  acidified  alcohol,  the  precipitate  is  dissolved  with  hot  water 
into  a  tared  platinum  dish,  and  after  evaporation  dried  and  weighed. 

F.  M.  G.  M. 

Estimation  of  Potassium  as  Perchlorate  in  Potassium 
Manures.  Arthur  Strigel  and  J.  Dodt  ( Landw .  Versuchs.-Stat., 
1912,  78,  179 — 188). — The  potassium  salt  (10  grams)  is  boiled  for 
five  minutes  with  water  (about  300  c.c.)  and  hydrochloric  acid 
(D  1  *  1 25,  2  c.c.),  and  the  sulphuric  acid  precipitated,  avoiding  a  large 
excess  of  barium  chloride.  The  solution,  when  cold,  is  diluted  to 
500  c.c.  and  filtered.  A  portion  of  the  filtrate  (25  c.c.  =  0'5  gram  of 
substance)  is  then  evaporated  with  10  c.c.  of  22%  perchloric  acid  until 
quite  syrupy.  The  residue  is  treated  in  the  usual  manner,  and  the 
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potassium  perchlorate  collected  in  a  Gooch  crucible  and  dried  at 
180°.  N.  H.  J.  M. 

Analysis  of  the  Metals  and  of  the  Commonest  Metallic 
Alloys  by  Electrolytic  Methods.  R.  Belasio  (Ann.  Lab.  Gabelle, 
1912,  0,  245 — 303). — A  detailed  account  of  the  methods  employed  in 
the  Laboratori  Chimici  delle  Gabelle  in  Rome  for  the  estimation  of 
certain  metals  and  a  large  number  of  common  alloys.  R.  V.  S. 

Electrolytic  Estimation  of  Zinc  in  the  Presence  of  Am- 
moniacal  Salts.  R.  Belasio  (Ann.  Lab.  Gabelle,  1912,  0,  239 — 244). 
— The  electrolytic  estimation  of  zinc  in  presence  of  ammonium  salts 
must  take  place  in  acid  solution,  and  has  been  possible  hitherto  only 
when  rotating  electrodes  are  employed  (compare  Sand,  Trans.,  1907, 
91,  373).  The  author  now  finds  that  the  estimation  of  zinc  in  the 
presence  of  ammonium  salts  can  be  effected  with  accuracy  in  the 
presence  of  free  lactic  acid,  potassium  and  ammonium  lactates  and 
potassium  sulphate,  using  stationary  electrodes.  The  zinc  solution 
(containing  0'1 — 0-3  gram  in  the  form  of  sulphate)  is  acidified  with 
lactic  acid,  made  alkaline  with  potassium  hydroxide,  treated  with  a 
further  5  c.c.  of  lactic  acid,  made  up  to  about  200  c.c.,  and  treated  with 
3  grams  of  ammonium  oxalate  and  5  grams  of  potassium  sulphate. 
The  liquid  is  electrolysed  for  three  to  four  hours  with  a  current  density 
0‘4 — 0-5  amp.  at  3 — 3  5  volts,  using  a  coppered  Winkler  electrode. 
After  two  or  three  hours  it  is  well  to  increase  the  current  density  to 
1  amp.,  and  to  add  2  c.c.  of  lactic  acid.  R.  Y.  S. 

Rapid  Electro-analysis  under  Diminished  Pressure.  Franz. 
Fischer  and  Emil  Stecher  ( Zeitsch .  Elektrochem.,  1912, 18,  809 — 816) 
— The  method  already  described  (compare  Abstr.,  1911,  ii,  1129)  has 
been  further  tested  in  the  estimation  of  single  metals,  and  also  in 
separations.  Zinc,  like  copper,  can  only  be  rapidly  estimated  under 
diminished  pressure  when  the  temperature  is  high.  The  method  is 
not  particularly  suitable  for  the  estimation  of  lead  as  peroxide. 

Good  results  were  obtained  in  the  estimation  of  copper  in  brass,  the 
separation  of  copper  and  nickel,  and  the  separation  of  silver  and  copper. 
In  the  latter  case,  neutral  or  acidified  solutions  of  the  sulphates  were 
used,  and  Brunck’s  method  of  using  an  Edison  accumulator  was 
adopted  (compare  Abstr.,  1911,  ii,  1136).  The  advantage  of  the  use 
of  diminished  pressure  is  shown  by  the  fact  that  O'l  gram  of  silver  can 
be  deposited  in  fifteen  minutes  (Brunck  required  about  an  hour  to 
effect  this),  and  the  complete  determination  of  silver  and  copper  occupies 
only  three-quarters  to  one  hour.  The  arrangement  for  washing  a 
deposit  without  interrupting  the  current  is  described.  For  full 
experimental  details  of  the  estimations  the  original  paper  must  be 
consulted.  G.  S. 

Gravimetric  Separation  of  Zinc  and  Nickel.  Thomas  Cock- 
burn,  A.  D.  Gardiner,  and  John  W.  Black  (Analyst,  1912,  37, 
443 — 446). — An  investigation  as  to  the  accuracy  of  several  methods 
proposed  from  time  to  time.  Separation  of  the  zinc  as  sulphide  in 
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presence  of  formic  acid  (Waring’ s  method)  gives  satisfactory  results, 
but  the  precipitation  of  the  nickel  by  dimethylglyoxime  is  still  more 
delicate  (Brunck,  Abstr.,  1907,  ii,  989).  L.  de  K. 

Titration  of  Copper  Salts  with  Titanium  Trichloride.  Ludwig 
Moser  ( Chem .  Zeit .,  1912,  36,  1126 — 1127). — Cupric  solutions  may  be 
titrated  directly  with  titanium  trichloride  in  hydrochloric  acid  solution 
without  the  use  of  potassium  thiocyanate  and  a  ferrous  salt  as  indicators  ; 
the  end-point  of  the  titration  is  shown  when  the  greenish-yellow 
solution  becomes  colourless.  The  cupric  solution  is  treated  with  from 
20  to  30  c.c.  of  concentrated  hydrochloric  acid,  boiled  for  about  one 
minute,  and  titrated  at  once,  or  cooled  in  an  atmosphere  of  carbon  dioxide 
and  then  titrated  (compare  Trans.,  1906,  89,  1491).  W.  P.  S. 

Fusion  of  Certain  Rare  Barths  with  Sodium  Carbonate, 
and  the  Separation  of  Tungsten  from  Iron,  Glucinum,  and 
Aluminium.  Max  Wunder  and  A.  Schapiro  {Ann.  Chim.  anal., 
1912,  17,  323 — 327). — When  cerium  oxide  is  fused  with  sodium 
carbonate  for  forty-five  minutes,  then  treated  with  hot  water,  and 
a  further  quantity  of  the  carbonate  added,  only  a  small  quantity 
of  the  oxide  (about  0-3%)  goes  into  solution.  Under  similar 
treatment,  lanthanum  oxide  yields  0’5%  of  soluble  oxide,  didymium 
oxide  about  14%,  erbium  oxide  5  to  6%,  and  thorium  oxide,  0  6  2%. 
Tungstic  oxide  was  rendered  completely  soluble  by  fusion  with  sodium 
carbonate,  and  results  of  experiments  are  given  showing  that  tungstic 
oxide  may  be  separated  in  this  manner  from  ferric  oxide  or  glucinum 
oxide.  Tungstic  oxide  may  also  be  separated  from  aluminium  oxide 
by  fusion  with  sodium  carbonate,  and  treating  the  resulting  solution 
with  an  excess  of  ammonium  nitrate  (compare  this  vol.,  ii,  96,  687). 

W.  P.  S. 

Electrolytic  Separation  of  Iron  and  Manganese.  Analysis 
of  Ferromanganese.  R.  Belasio  {Ann.  Lab.  Gabelle,  1912, 
6,  207 — 216). — When  a  solution  of  iron  and  manganese  in  ammonium 
oxalate  is  electrolysed  in  the  presence  of  hydrazine  sulphate,  iron  is 
deposited  quantitatively,  whilst  the  hydrazine  prevents  the  deposition 
of  manganese  dioxide  at  the  anode.  The  process  affords,  therefore,  a 
simple  and  convenient  method  of  separation  of  the  two  metals. 

The  iron  and  manganese  in  the  form  of  sulphates  (up  to  0’3  gram  of 
each)  are  dissolved  in  warm  water  slightly  acidified  with  sulphuric 
acid,  and  the  solution  is  poured  into  a  solution  of  6  to  8  grams  of 
ammonium  oxalate  in  a  little  boiling  water.  The  liquid  is  made  up  to 
about  200  c.c.,  and,  when  cold,  5  c.c.  of  a  solution  of  hydrazine  sulphate 
(1  gram  in  50  c.c.)  are  added,  and  the  solution  is  electrolysed  with  a 
current  density  of  0’7  ampere  at  4  to  4'5  volts.  The  cathode  is  a 
Winkler  electrode,  and  the  anode  a  platinum  spiral.  During  the 
electrolysis,  which  lasts  two  or  three  hours,  the  remainder  of  the 
hydrazine  sulphate  solution  is  added  in  the  neighbourhood  of  the 
anode  at  the  rate  of  8  to  10  drops  per  minute  from  a  tap-funnel 
terminating  in  a  capillary  tube.  When  a  drop  of  the  liquid  gives  a 
scarcely  perceptible  coloration  with  nitric  acid,  hydrochloric  acid  and 
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ammonium  thiocyanate,  the  electrode  is  removed,  washed,  dried  at 
70 — 80°,  and  weighed.  The  liquid  is  evaporated  to  a  volume  of 
70 — 80  c.c. ;  this  also  removes  the  ammonium  carbonate  it  now 
contains.  It  is  treated  with  1*5  grams  of  chrome  alum,  10  grams  of 
ammonium  acetate,  filtered  into  a  platinum  dish,  treated  with  3  c.c. 
of  50%  ammonia,  and  (the  dish  serving  as  the  anode)  electrolysed  at 
70 — 80°  with  a  current  density  of  05 — 06  ampere  at  2  to  3  volts. 
When  the  electrolysis  is  complete,  the  deposit  of  manganese  dioxide  is 
washed  and  heated  to  redness  to  convert  it  into  Mn304,  which  is  again 
washed  with  water,  calcined,  and  weighed. 

The  method  is  suitable  for  the  analysis  of  ferro-manganese,  the 
metals  being  brought  into  the  form  of  sulphates  before  electrolysis. 

It.  Y.  S. 

New  Volumetric  Estimation  of  Uranium.  Victor  Auger 
(Compt.  rend.,  1912,  155,  647 — 649). — A  volumetric  method  for  the 
estimation  of  uranium  in  the  presence  of  iron  or  titanium.  In  the 
absence  of  titanium  the  uranium  is  reduced  by  zinc  in  acid  solution. 
If  titanium  is  present,  the  reduction  must  be  carried  out  by  means  of 
the  exact  amount  of  a  titanous  salt  in  the  presence  of  a  large  excess 
of  sodium  tartrate.  The  containing  vessel  is  then  filled  with  carbon 
dioxide,  and  the  reduced  uranium  is  titrated  back  with  a  standard 
solution  of  a  ferric  salt,  ammonium  thiocyanate  being  used  as 
indicator.  In  the  presence"  of  large  quantities  of  iron,  the  results 
obtained  are  slightly  too  high.  W.  G. 

The  Valuation  and  Technical  Extraction  of  Uranium 
Micas.  Fritz  Glaser  (Chem.  Zeit. ,  1912,  36,  1166 — 1167). — In 
the  separation  of  uranium  from  iron  by  means  of  ammonium  csrbonate, 
the  iron  is  free  from  uranium,  but  the  uranium  always  contains  a  little 
iron.  This  is  removed  by  fusing  the  ignited  precipitate  with  potassium 
hydrogen  sulphate,  dissolving  in  water,  filtering,  neutralising  the 
filtrate,  and  precipitating  the  iron  with  an  excess  of  ammonium 
sulphide. 

In  the  extraction  of  autunite  with  acids,  sulphates  are  always 
present,  and  in  view  of  the  fact  that  radium  forms  the  most  insoluble 
of  all  sulphates,  the  effect  of  other  substances  on  its  solubility  has 
been  studied.  Experiments  with  autunite  show  that  the  solubility  of 
radium  sulphate  is  much  increased  by  the  presence  of  iron  salts. 
Even  if  the  hydrochloric  acid  used  contains  10%  of  sulphuric  acid,  the 
greater  part  of  the  radium  is  then  extracted.  The  quantity  of 
autunite  in  the  Portuguese  rocks  is,  however,  very  small,  and 
mechanical  concentration  is  impracticable.  C.  H.  D. 

Analysis  of  White  Metals  for  Bearings,  Ornaments,  and 
Type.  R.  Belasio  (Ann.  Lab.  Gabelle,  1912,  6,  217 — 229). — The 
ordinary  methods  of  analysing  these  alloys  effect  the  separation  of 
the  tin  and  antimony  from  the  lead  and  copper  by  means  of  sodium 
sulphide,  and  they  have  the  disadvantage  that  some  of  the  copper 
dissolves  in  the  sodium  sulphide  when  the  latter  contains  traces  of 
polysulphides.  The  author  eliminates  this  error  by  recovering  and 
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estimating  the  part  of  the  copper  so  dissolved,  taking  advantage  of  the 
fact  that,  in  the  presence  of  potassium  cyanide,  the  copper  in  question 
forms  a  complex  ion  and  is  not  deposited  when  the  antimony  is  obtained 
by  electrolysis.  After  the  removal  of  the  antimony,  the  sodium 
sulphide  solution  contains  the  tin  as  well  as  the  copper  above-mentioned. 
The  tin  is  converted  into  oxalate,  and  the  traces  of  copper  present  are 
precipitated  with  hydrogen  sulphide  ;  the  filtrate  is  then  ready  for  the 
electrolytic  estimation  of  the  tin.  Detailed  schemes  of  analysis  are 
given  for  anti-friction  metals  (containing  a  large  amount  of  tin)  and 
for  type-metal,  etc.  (containing  a  large  amount  of  lead).  B..  V.  S. 

Electrolytic  Estimation  of  the  Tin  in  Metal  Foil  of  Lead, 
Tin,  and  Antimony  Externally  Tinned.  It.  Belasio  (Ann.  Lab. 
Gabelle,  1912,  6,  231 — 237). — Owing  to  the  high  price  of  tin,  tin 
foil  and  other  “  tin  ”  objects  are  often  made  of  an  alloy  of  lead,  tin, 
and  antimony,  which  is  then  tinned  electrolytically.  If  such  objects 
are  treated  at  40°  with  sodium  hydroxide  solution  (10%)  containing  a 
few  drops  of  hydrogen  peroxide,  the  external  tin  is  dissolved,  whilst 
the  tin  of  the  alloy  is  attacked  but  slightly  or  not  at  all.  The  solution 
is  neutralised,  and  treated  with  sodium  sulphide.  After  filtering  from 
traces  of  lead,  the  solution  is  decolorised  with  potassium  cyanide, 
acidified  with  sulphuric  acid,  and  boiled  ;  the  tin  sulphide  precipitated 
is  dissolved  in  hydrochloric  acid  with  addition  of  potassium  chlorate, 
and  the  tin  is  estimated  electrolytically  as  described  below. 

The  author  gives  a  description  of  his  method  for  the  electrolytic 
estimation  of  tin.  The  alloy  is  dissolved  in  Nissenson’s  mixture  of 
nitric  and  tartaric  acids ;  the  lead  is  precipitated  as  sulphate,  and  the 
filtrate  is  rendered  alkaline  and  boiled  with  sodium  sulphide,  which 
precipitates  traces  of  lead,  copper,  etc.  After  filtration,  the  solution 
is  decolorised  with  potassium  cyanide,  and  at  the  boiling  point  it  is 
treated  with  sulphuric  acid  until  the  reaction  is  acid.  The  precipitated 
sulphides  of  tin  and  antimony  are  dissolved  in  hydrochloric  acid  (with 
potassium  chlorate),  the  solution  is  neutralised  with  ammonia,  and 
boiled  after  the  addition  of  oxalic  acid.  When  the  hydroxides  have 
dissolved,  ammonium  oxalate  is  added,  and  the  antimony  is  precipitated 
at  95 — 98°  with  hydrogen  sulphide.  After  filtering  and  removing  the 
hydrogen  sulphide,  the  liquid  is  electrolysed  with  a  current  density  of 
0’4  amp.  at  3 — 4  volts.  The  tin  is  deposited  in  ten  to  fifteen  hours. 

E.  Y.  S. 

Detection  of  Antimony  and  of  Tin  in  Metallic  Alloys. 
It.  Belasio  (Ann.  Lab.  Gabelle,  1912,  6,  501 — 503). — The  formation  of 
an  orange-red,  sparingly  soluble  iodide  of  caesium  and  antimony, 
already  employed  by  Behrens  as  a  microchemical  reagent  for  antimony, 
can  be  employed  to  detect  this  metal  in  alloys,  and  is  especially 
convenient  when  much  tin  is  present.  A  solution  of  1  gram  of 
potassium  iodide  and  1  gram  of  caesium  chloride  in  5  grams  of  distilled 
water  is  employed  as  a  reagent.  The  alloy  is  dissolved  in  sulphuric 
acid,  the  liquid  is  diluted  with  an  equal  volume  of  water,  and  filtered. 
To  a  few  drops  of  the  filtrate  a  crystal  of  sodium  sulphite  is  added, 
and,  after  warming,  one  or  two  drops  of  the  above  reagent  are  added. 
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In  the  presence  of  antimony,  a  permanent  red  precipitate  is  formed. 
After  filtration,  the  rest  of  the  liquid  is  boiled  with  antimony  powder, 
which  reduces  stannic  sulphate  to  stannous  sulphate,  so  that  a 
precipitate  with  mercuric  chloride  indicates  the  presence  of  tin. 

R.  V.  S. 

Qualitative  Detection  of  Zirconium.  Wilhelm  Biltz  and 
Werner  Mecklenburg  (Zeitsch.  angew.  Ckem .,  1912,  25,  2110 — 2111*). 
— A  bead  is  prepared  by  fusing  the  substance  to  be  tested  for 
zirconium,  which  must  be  free  from  phosphoric  acid,  with  sodium 
carbonate  on  a  platinum  spiral  in  the  oxidising  flame  of  the  blowpipe. 
The  mass  is  then  dissolved  in  hydrochloric  acid,  boiled,  and  tested  with 
disodium  hydrogen  phosphate.  A  more  or  less  abundant  gelatinous 
precipitate  shows  the  presence  of  zirconium. 

Iron,  aluminium,  the  rare  earths,  thorium,  glucinum,  titanium,  and 
silicic  acid  are  inert;  tin,  however,  should  be  absent,  or  else  must  be 
removed  previously.  L.  de  K. 

A  New  Method  for  the  Estimation  of  Vanadium.  D.  J. 
Demorest  (J.  Ind.  Eng.  Chem.,  1912,  4,  249 — 250). — The  following 
method  for  the  estimation  of  vanadium  in  steel  depends  on  the  selective 
oxidation  of  ferrous  sulphate  in  the  presence  of  vanadyl  sulphate  by 
means  of  manganese  dioxide.  The  vanadyl  sulphate  is  then  estimated 
by  adding  excess  of  potassium  permanganate  and  titrating  back  with 
sodium  arsenite.  This  differential  oxidising  action  apparently  contra¬ 
dicts  the  results  of  J.  R.  Cain  (this  vol.,  ii,  390),  but  the  discrepancy  is 
explained  (see  following  abstract). 

The  manganese  dioxide  should  be  sufficiently  fine  to  pass  through  a 
200-mesh  sieve,  and  yet  should  settle  in  a  beaker  of  water  in 
thirty  seconds. 

The  process  is  as  follows  :  A  2-gram  sample  of  the  steel  or  iron  is 
dissolved  in  a  mixture  of  30  c.c.  of  water  with  1 2  c.c.  of  concentrated 
sulphuric  acid  by  application  of  heat ;  1  c.c.  of  nitric  acid  (D  1*42)  is 
carefully  added  to  oxidise  the  iron,  and  nitrous  fumes  removed 
by  boiling.  The  solution  is  diluted  with  water  (30  c.c.),  and  all 
carbon  oxidised  by  boiling  with  a  strong  solution  of  potassium 
permanganate. 

Ferrous  sulphate  is  now  added  to  reduce  the  MnOs,  HMn04, 
H2Cr04,  and  HsV04,  and  any  possible  nitrous  fumes  removed  by 
boiling ;  the  volume  of  the  solution  is  increased  to  250  c.c.,  and 
potassium  permanganate  added  until  a  pink  coloration  is  obtained. 
The  cooled  solution  is  again  reduced  with  an  excess  of  ferrous  sulphate, 
about  1  gram  of  manganese  dioxide  is  added,  and  the  solution 
vigorously  shaken  until  ferrous  iron  is  no  longer  present;  the  end 
should  be  taken  when  the  test  does  not  show  blue  immediately,  as  the 
vanadyl  sulphate  present  reduces  the  ferri-to  ferro-cyanide  and  exhibits 
a  blue  colour  after  a  few  seconds. 

After  separation  of  manganese  dioxide  (by  filtration),  the  unoxidised 
vanadyl  sulphate  [V202(S04)2]  is  treated  with  excess  of  standard 
potassium  permanganate,  and  the  excess  subsequently  titrated  with 
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standard  sodium  arsenite  solution,  when  the  end-point  is  very  sharp. 
A  blank  experiment  must  be  made  on  a  vanadium-free  steel,  and 
the  result  deducted,  which  generally  amounts  to  about  0’00075  gram 
of  vanadium.  F.  M.  G.  M. 

A  New  Method  for  the  Estimation  of  Vanadium  ;  an 
Explanation.  J.  R.  Cain  and  D.  J.  Demorest  (J.  Ind.  Eng.  Chem ., 
1912,  4,  256). — The  discrepancy  in  the  results  obtained  individually 
by  the  authors  in  this  estimation  (compare  this  vol.,  ii,  390  and 
preceding  abstract)  is  found  to  be  due  to  difference  in  size  of  the 
particles  of  manganese  dioxide  employed  by  these  workers.  They 
exchanged  samples  of  manganese  dioxide,  and  under  these  conditions 
corroborated  each  other’s  results ;  it  was  then  noted  that  the  dioxide 
which  oxidised  differentially  was  much  coarser  than  that  employed  by 
J.  R,  Cain,  which  oxidised  both  the  iron  and  vanadium.  On  grind¬ 
ing  the  coarse  manganese  dioxide  very  fine,  it  was  found  to  oxidise 
both  iron  and  vanadium,  whilst  a  coarse  portion  which  was  isolated 
from  J.  R.  Cain’s  sample  was  found  to  oxidise  differentially.  The 
discrepancy  is  thus  evidently  due  to  a  difference  in  the  velocities  of 
the  reactions : 

(1)  V 204  +  MnOs  =  MnO  +  Y 205 

(2)  FeO  +  Mn02  =  Fe2Og  +  MnO  ; 

with  the  finely  powdered  manganese  dioxide  both  reactions  went  to 
completion,  whereas  in  the  other  case  (Demorest’s)  the  reaction 
(1)  was  inappreciable,  and  reaction  (2)  completed  during  the  period  of 
treatment.  F.  M.  G.  M. 

A  Rapid  Method  for  the  Estimation  of  Vanadium  in  Steels, 
Ores,  etc.,  based  on  its  Quantitative  Inclusion  by  the  Phospho- 
molybdate  Precipitate.  J.  R.  Cain  and  J.  C.  Hostetter  (J.  Ind. 
Eng.  Chem.,  1912,  4,  250 — 256). — When  vanadium  is  carried  down 
with  an  ammonium  phosphomolybdate  precipitate,  the  orange  to  brick- 
red  substance  so  obtained  shows  markedly  different  properties  from 
normal  ammonium  phophomolybdate  (compare  Brearley  and  Ibbotson, 
The  Analysis  of  Steel  Works  Material,  1902,  165),  and  precipitation 
being  complete,  it  is  possible  by  this  means  to  separate  iron  from 
vanadium. 

For  steels  containing  vanadium,  chromium,  nickel,  titanium, 
manganese,  and  molybdenum,  the  solution  is  prepared  exactly  as  for  a 
phosphorus  determination,  nearly  neutralised  with  ammonium 
hydroxide,  and  treated  with  a  solution  of  sodium  phosphate  containing 
at  least  ten  times  as  much  phosphorus  as  there  is  vanadium  present  ; 
the  precipitation  is  carried  out  by  the  ordinary  method,  and  the 
precipitate,  after  being  well  washed  with  hydrogen  ammonium  sulphate, 
is  dissolved  in  concentrated  sulphuric  acid  (5 — 8  c.c.  for  every  10  mg. 
phosphorus  present)  with  the  addition  of  a  few  drops  of  nitric  acid ; 
the  vanadium  is  then  reduced,  and  subsequently  titrated  with  potassium 
permanganate  at  70 — 80°. 

The  following  alternative  methods  of  dealing  with  the  mixed 
precipitate  are  also  described  in  detail:  (1)  the  reduction  of  vanadic 
acid  by  sulphur  dioxide  (Abstr.,  1908,  ii,  540);  (2)  colorimetric 
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estimation  of  vanadic  acid  (Gregory,  Proc.,  1908,  232,  and  Chern. 
News,  1909,  100,  221). 

A  number  of  necessary  precautions  are  described,  and  the  author 
draws  the  conclusion  that  the  precipitation  is  quantitative,  that  the 
vanadium  can  be  subsequently  separated  from  molybdic  acid,  or  it  can  be 
reduced  without  simultaneously  reducing  the  molybdic  acid,  and  that 
the  method  is  rapid  and  accurate.  F.  M.  G.  M. 

The  Rapid  Estimation  of  Vanadium  in  Steel.  Frank 
Garratt  (J.  Ind.  Eng.  Chern.,  1912,  4,  256). — A  modification  of 
Johnson’s  method  ( Chem .  Analysis  of  Special  Steels,  etc.,  p.  8)  for 
determining  vanadium  in  steel  in  which  the  oxidation  of  the  chromium 
and  vanadium  in  hot  dilute  sulphuric  acid  with  potassium  permanganate 
(loc.  cit .)  is  omitted. 

The  steel  (2  grams)  is  dissolved  in  about  50  c.c.  of  dilute  sulphuric 
acid,  the  iron  and  tungsten  oxidised  with  nitric  acid,  and  boiled  until 
the  precipitated  tungstic  acid  is  of  a  pure  yellow  colour.  The  solution 
is  diluted,  the  tungstic  acid  separated,  and  a  little  fenous  sulphate 
solution  added  to  the  filtrate,  which  is  immediately  titrated  with 
standard  ferrous  ammonium  sulphate  in  the  presence  of  potassium 
ferricyanide. 

The  author  considers  this  method  more  suitable  than  those  of 
Blair  or  J.  R.  Cain  for  employment  in  a  technical  laboratory. 

F.  M.  G.  M. 

Estimation  of  Small  Quantities  of  Antimony  in  Lead- 
Antimony  Alloys  by  means  of  the  Quartz  Mercury  Thermo¬ 
meter.  K.  Friedrich  ( Metallurgie ,  1912,  9,  446-— 449). — The 
estimation  of  small  quantities  of  antimony,  up  to  6%,  in  lead  is 
conveniently  performed  by  determining  the  initial  freezing  point  by 
means  of  a  quartz  mercury  thermometer.  The  accuracy  of  the  instru¬ 
ment  is  not  injured  by  repeated  use,  the  thermometer  being  introduced 
without  previous  heating  into  the  lead  at  350°.  The  error  is  less  than 
0T%  if  the  alloy  is  stirred.  The  accuracy  falls  off  from  8%  of 
antimony.  C.  H.  D. 

Action  of  Dimethylglyoxime  on  Platinum.  Max  Wunder 
and  V.  Thuringer  (Ann.  Chim.  anal.,  1912, 17,  328 — 329). — Although 
platinum  salts  yield  a  precipitate  with  dimethylglyoxime,  the  reaction 
is  not  quantitative,  and,  even  when  sodium  acetate  is  added  to  reduce 
the  action  of  the  mineral  acid  present,  the  results  obtained  are 
untrustworthy.  W.  P.  S. 

Hubener’s  Method  of  Estimating  Caoutchouc  as  its 
Bromide.  Gerhard  Hubener  (Gummi  Zeit.,  1912,  20,  1281 — 1284). 
— A  reply  to  the  criticism  of  Hinrichsen  and  Kindscher  (this  vol.,  ii, 
397)  ;  the  author  maintains  his  position  and  refers  to  the  work  of 
Budde  (Abstr.,  1909,  ii,  828)  and  Utz  (this  vol.,  ii,  1002). 

F.  M.  G.  M. 

Hubener’s  Method  of  Estimating  Caoutchouc  as  its 
Bromide.  R.  Becker  (Gummi  Zeit.,  1912,  20,  1503.  Compare 
Abstr.,  1911,  ii,  445). — The  author  discusses  the  methods  of  estimat 
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ing  caoutchouc  as  bromide  which  have  been  suggested  by  other  workers 
(compare  Abstr.,  1911,  ii, -545,  1036).  F.  M.  G.  M. 

Htibener’s  Method  of  Estimating  Caoutchouc  as  its 
Bromide.  Gerhard  Hubener  ( Gummi  Zeit.,  1912,  26,  1711 — 1712). 
— Polemical  (compare  Korneck,  Abstr.,  1911,  ii,  545,  and  Spence 
and  Galletly,  Abstr.,  1911,  ii,  1035).  F.  M.  G.  M. 

Methods  of  Testing  Rubber  Contents  in  Raw  and 
Vulcanised  Rubber.  W.  A.  Ducca  (J.  Ind.  Eng.  Chem.,  1912,  4, 
372 — 374). — A  review  of  the  most  important  results  obtained  by 
different  workers  regarding  the  direct  determination  of  caoutchouc 
by  means  of  the  nitrosite  (or  nitrosate)  and  the  tetrabromide  methods. 

The  work  of  Harries  is  described,  and  the  criticisms  of  Alexander 
and  Gottlob  on  it  discussed,  the  author  considering  (with  the  former) 
that  the  nitrosate  method  is  of  no  value  in  estimating  actual 
caoutchouc  in  either  raw  or  vulcanised  rubber,  although  it  may  prove 
an  excellent  method  for  determining  the  “  vulcanisation  coefficient,” 
in  which  the  nitrosate  is  only  employed  as  a  means  to  completely 
precipitate  the  sulphur  of  vulcanisation. 

The  tetrabromide  method  as  originated  by  Budde,  first  as  a 
gravimetric  and  subsequently  modified  to  a  volumetric  process,  is 
also  discussed,  together  with  a  review  of  the  criticisms  of  Fendler  and 
Kuhn,  Harries  and  Rimpel,  Spence,  Hinrichsen  and  Kindscher, 
Axelrod,  and  Hubener  on  the  process,  and  the  author  considers  that, 
although  a  satisfactory  method  is  as  yet  unknown,  much  progress  is 
being  made  towards  elucidating  this  problem.  F.  M.  G.  M. 

The  Estimation  of  Methyl  Alcohol  in  Ethyl  Alcohol  and 
in  Alcoholic  Beverages.  Adolfo  Bono  ( Chem .  Zeit.,  1912,  36, 
1171). — The  liquid  to  be  tested  is  distilled,  the  .vapours  passing  into 
a  flask  containing  an  acid  solution  of  potassium  dichromate.  The 
escaping  vapours  are  condensed.  The  first  portion  of  the  distillate 
contains  only  acetaldehyde.  Formaldehyde  is  tested  for  in  the 
following  fractions  by  means  of  phenylhydrazine  and  sodium  nitro- 
prusside.  The  method  is  capable  of  detecting  an  admixture  of 
1 — 2%  of  methyl  alcohol.  C.  H.  D. 

Detection  and  Estimation  of  Methyl  Alcohol  in  Alcoholic 
Liquids.  A.  Schlicht  ( Zeitsch .  offentl.  Chem.,  1912, 18,  337 — 340). — 
The  method  proposed  is  based  on  the  fact  that  methyl  alcohol  is 
oxidised  by  chromic  acid  with  the  formation  of  carbon  dioxide  and 
water,  whilst  ethyl  alcohol  under  similar  conditions  yields  acetic  acid. 
A  quantity  of  the  spirit  to  be  tested,  corresponding  with  about 
0  5  c.c.  of  alcohol,  is  diluted  with  twenty  times  its  volume  of  water, 
and  then  mixed  with  a  solution  consisting  of  5  grams  of  potassium 
dichromate  dissolved  in  30  c.c.  of  dilute  sulphuric  acid,  care  being 
taken  to  keep  the  mixture  cool.  When  methyl  alcohol  is  present, 
carbon  dioxide  is  evolved,  and  may  be  identified  by  absorbing  it 
in  barium  hydroxide  solution.  The  test  will  detect  the  presence 
of  0'5%  of  methyl  alcohol  in  ethyl  alcohol.  The  quantity  of  methyl 
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alcohol  present  may  be  estimated  by  collecting  the  carbon  dioxide  and 
measuring  the  amount  of  the  latter ;  traces  of  acetic  acid,  which  are 
evolved  when  the  oxidising  solution  is  warmed  to  expel  the  carbon 
dioxide,  may  be  eliminated  by  passing  the  gases  through  a  neutral  or 
slightly  acid  soap  solution.  The  amount  of  dichromate  used  in  the 
oxidation  also  indicates  the  proportion  of  methyl  alcohol  to  ethyl 
alcohol,  100  grams  of  methyl  alcohol  requiring  150  grams  of  oxygen, 
whilst  100  grams  of  ethyl  alcohol  require  69’6  grams  of  oxygen. 

W.  P.  S. 

Estimation  of  Glycerol  in  Pats.  Richard  Willstatter  and 
Antonio  Madinaveitia  (Her.,  1912,  45,  2825 — 2828). — Of  the  various 
methods  for  the  estimation  of  glycerol  in  fats,  that  devised  by  Zeisel 
andFanto  (Abstr.,  1902,  ii,  111,  585)  is  the  most  satisfactory,  but  it 
involves  the  preliminary  saponification  of  about  20  grams  of  fat 
and  conversion  of  the  resulting  glycerol,  by  means  of  hydriodic  acid, 
into  isopropyl  iodide,  which  is  then  estimated  by  the  ordinary  Zeisel 
process.  The  authors  find  that  if  a  small  quantity  (0-15  to  0’35  gram) 
of  fat  is  heated  with  lOc.c  of  hydriodic  acid  (D  1*8),  first  at  100 — 115° 
until  the  reaction  is  apparently  complete  and  then  for  one  hour  at 
135 — 140°,  the  whole  of  the  glycerol  is  obtained  in  the  form  of  iso¬ 
propyl  iodide,  which  can  be  determined  in  the  usual  way  by  its  action 
on  alcoholic  solution  of  silver  nitrate. 

Lewkowitsch’s  suggestion  that  the  percentage  of  hydroxy-con¬ 
stituents  in  fats  can  be  determined  by  direct  acetylation  of  the  fat 
with  acetic  anhydride  (Abstr.,  1898,  ii,  316)  is  untenable,  since  acetic 
anhydride  attacks  stearin  and  the  glycerides  of  the  ordinary  fatty  acids. 

T.  A.  H. 

Estimation  of  Sucrose  in  the  Presence  of  Other  Sugars. 
Giuseppi  Testoni  (Ann.  Lab.  Gabelle,  1912,  0,  581 — 589). — 
The  author  confirms  the  trustworthiness  of  Jolles’  method  (Abstr., 
1911,  ii,  74;  compare  Bardach  and  Silberstein,  ibid.,  ii,  663).  The 
fermentation  method  with  the  Bulgarian  bacillus  can  be  made  to  give 
good  results,  but  is  less  convenient.  R.  V.  S. 

Choice  of  Yeasts  in  the  Bio-chemical  Detection  of  Sugars 
and  Glucosides.  Emile  Bourquelot  and  Henri  H^rissey  (J.  Pharm. 
Chim.,  1912,  [vii],  0,  246 — 253). — Rosenthaler  has  stated  recently  (this 
vol.,  i,  640)  that  Bourquelot’s  method  for  the  detection  of  sugars  and 
glucosides  in  plants  is  fallacious,  since  amygdalin  is  attacked  by  inver- 
tase,  and  consequently  the  initial  change  of  rotation  may  be  due 
to  the  decomposition  of  amygdalin  as  well  as  sucrose.  This  objection 
is  ill-founded,  since  the  enzyme  which  attacks  amygdalin  and  produces 
mandelonitrile  glucoside  is  not  invertase,  but  amygdalase,  and  the 
latter  is  not  present  in  “  invertase  ”  prepared  by  Bourquelot’s  method 
from  “  top-yeast,”  and  the  results  of  a  number  of  new  experiments  are 
quoted  in  support  of  this.  The  second  difficulty  mentioned  by  Rosen¬ 
thaler,  that  emulsin  preparations  are  often  Isevorotatory,  has  not  been 
experienced  by  the  authors,  but  it  is  quite  easy  to  allow  for  such 
initial  rotation  in  making  observations.  T.  A.  H. 
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Short  Notices.  Carl  Neuberg  ( Biochem .  Zeitsch.,  1912,  43, 
500 — 507). — Polarimetric  or  Reduction  Methods  for  Estimation  of 
Sugar. — It  is  contended  that  sometimes  one  method  and  sometimes 
the  other  is  the  most  convenient,  and  that  no  general  rule  as  to  the 
method  to  be  used  can  be  adopted.  For  clinical  purposes,  however,  the 
polarimetric  method  would  appear  generally  to  be  the  more  convenient. 

Substance  causing  the  so-called  Cammidge  Reaction. — Various  sub¬ 
stances  can  cause  this  reaction,  including  glycuronic  acid,  pentose,  and 
hexoses.  The  first-named  substance  gives  the  naphtharesorcinol  and 
also  the  orcinol  reactions.  Pentose  gives  a  positive  orcinol  reaction 
only,  whereas  hexoses  give  a  negative  reaction  with  both  reagents. 
In  this  way  they  can  be  distinguished  from  one  another.  Out  of 
seven  human  urines  examined,  five  contained  glycuronic  acid,  and  one 
each  pentose  and  a  hexose.  Animal  urines  also  give  a  Cammidge 
reaction.  From  the  urine  of  a  calf,  a  reaction  product  with  pbenyl- 
hydrazine  was  isolated,  which  had  the  properties  of  glyoxylic  acid 
phenylhydrazone.  S.  B.  S. 

Estimation  of  G-alactan.  K.  Miyake  (J.  Coll.  Agric.  Imp.  Univ. 
Sapporo,  1912,  4,  337 — 345). — The  substance  (3  grams  or  less)  is 
extracted  with  ether,  treated  with  nitric  acid,  and  evaporated  on 
a  water-bath  as  in  Tollens’  method  (U.S.  Dept.  Agric.  Bur.  Chem.  Bull. 
No.  107).  It  is  then  filtered,  while  hot,  washed  with  hot  water,  and 
evaporated  to  one-third  of  the  original  volume.  After  twenty-four 
hours,  water  (10  c.c.)  is  added,  and  the  crystallised  mucic  acid  collected 
on  a  filter  and  washed  successively  with  water,  alcohol,  and  ether, 
after  which  it  is  dried  at  100°.  The  employment  of  ammonium 
carbonate  is  dispensed  with.  When  the  amount  of  galactan  is  less  than 
0-8%,  the  filtrate  should  be  concentrated  to  one-fifth  of  its  original 
volume  and  left  for  several  days  if  necessary. 

Different  factors,  according  to  the  amount  of  mucic  acid  produced, 
should  be  employed  for  calculating  the  amount  of  galactose. 

N.  H.  J.  M. 

Estimation  of  Cellulose  in  Woods  and  Spinning  Fibres. 
Charles  F.  Cross  and  Edward  J.  Bevan  ( Zeitsch .  Farb.  Ind.,  1912, 
11,  197 — 198). — The  authors  point  out  certain  anomalies  in  the  work 
of  Konig  and  Hiihn  (this  vol.,  ii,  1005)  on  cellulose,  and  suggest  that 
portions  of  the  work  should  be  revised  with  the  intent  to  clear 
up  these  points.  F.  M.  G.  M. 

Estimation  of  Cellulose  in  Woods  and  Spinning  Fibres. 
Josef  Konig  and  Fr.  Huhn  (Zeitsch.  Farb.  Ind.,  1912,  11,  209 — 210). 
— A  reply  to  Cross  and  Bevan  (preceding  abstract).  F.  M.  G.  M. 

New  Method  of  Analysis  for  Citronella  Oil.  Victor  Boulez 
(Bull.  Soc.  chim.,  1912,  [iv],  11,  915 — 917.  Compare  this  vol., 
i,  880). — Twenty-five  or  50  grams  of  citronella  oil  are  placed  in  an 
Erlenmeyer  flask  with  100  or  200  grams  of  a  solution  (35 — 37° 
Be.)  of  sodium  hydrogen  sulphite  saturated  with  sodium  sulphite, 
shaken  thoroughly,  and  set  aside  during  two  to  three  hours.  One 
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hundred  or  200  grams  of  water  are  then  added,  and  the  mixture 
warmed  on  the  water-bath  during  some  hours  under  a  reflux  condenser 
with  frequent  agitation.  The  residual  oil  is  withdrawn  by  means  of  a 
separator  and  weighed,  and  the  citronellal  obtained  by  difference.  The 
“  geraniol  ”  in  the  residual  oil  can  be  determined  in  the  usual  way 
by  acetylation.  T.  A.  H. 

The  Relative  Value  of  Indicators  in  the  Acid  Titration  of 
Wines.  Francis  Marre  {Rev.  gen.  chim.  pur.  appl.,  1912,  15, 
242 — 243). — In  the  analysis  of  coloured  wines,  the  following  mixture 
is  recommended  as  an  indicator.  A  cold  saturated  solution  of  phenol- 
phthalein  in  alcohol  (7  gram  in  90  c.c.  of  alcohol)  and  fluorescein 
(l-2  grams)  dissolved  in  100  c.c.  of  cold  alcohol.  To  5  c.c.  of  clear  (or 
filtered)  wine,  5  drops  of  the  phenolphthalein  and  3  drops  of  the 
fluorescein  solution  are  added,  the  mixture  is  just  heated  to  boiling, 
diluted  with  5  c.c.  of  water,  and  subsequently  titrated. 

F.  M.  G.  M. 

The  Iodoform  Reaction  of  Lactic  Acid.  Carl  Neuberg 
{Biochem.  Zeitsch.>  1912,  43,  500 — 507). — The  statement  in  certain 
text-books  that  the  d-acid  does  not  give  the  iodoform  reaction  is 
incorrect.  Other  substances  which  give  this  reaction  a,re  pyruvic 
acid,  aldol,  /3-hydroxybutyric  acid,  quercitol,  and  inositol.  S.  B.  S. 

Analysis  of  Commercial  Calcium  Citrate.  I.  Barboni  {Ann. 
Lab.  Gabelle ,  1912,  6,  311 — 341). — The  author  has  investigated  a 
number  of  methods  which  have  been  proposed  for  the  analysis 
of  commercial  calcium  citrate.  Analysis  by  any  method  must 
be  preceded  by  a  qualitative  examination  for  tartrates,  oxalates,  and 
other  adulterants.  Spica’s  method  is  convenient  and  rapid,  and  it 
gives  good  results  in  practised  hands ;  the  author  has  simplified  the 
apparatus  employed  in  it.  Patan&’s  method  {Intorno  dell’  analisi  del 
citrato  di  calcio,  Acireale,  1909)  is  very  exact  in  the  absence  of 
tartrates,  and  is  better  than  the  methods  of  Warington,  and  of 
Soldaini  and  Berte,  but  is  lengthy  and  difficult.  R.  V.  S. 

The  Detection  of  Conjugated  Glycuronic  Acid  in  Normal 
Urine.  Carl  Neuberg  and  Omer  Schewket  {Biochem.  Zeitsch.,  1912, 
44,  502 — 504). — The  orcinol  and  naphtharesorcinol  tests  for  glycuronic 
acid  derivatives  are  given  by  other  substances  contained  in  urine, 
such  as  nucleic  acid.  These,  unlike  glycuronic  acid  derivatives,  are 
insoluble  in  ether.  If  the  ethereal  extract  of  urine  is  used,  more 
certain  conclusions  as  to  their  presence  can  be  drawn  when  the  two 
above-named  tests  are  applied.  For  the  purpose  of  the  reaction,  to 
10  c.c.  of  urine,  acidified  with  2  c.c.  of  dilute  sulphuric  acid,  are  added 
10  c.c.  of  alcohol  and  20  c.c.  of  ether.  The  ethereal  layer,  after 
separating,  is  washed  with  water  or  saline  solution,  and,  after  addition 
of  water,  the  ether  is  evaporated  off.  The  tests  are  carried  out  with 
the  residue.  S.  B.  S. 
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The  Nature  of  Peroxydase.  Albert  Hesse  and  W.  D.  Kooper 
( Zeitsch .  Nahr.  Genussm.,  1912,  24,  301 — 309.  Compare  Abstr., 
1911,  i,  592,  596). — In  view  of  a  recent  investigation,  the  authors  are 
of  the  opinion  that  the  peroxydase  reaction  of  milk  is  not  due  solely  to  the 
alkaline  constituents  of  the  milk,  but  to  the  presence  of  certain 
inorganic  substances.  They  draw  the  conclusion  that  the  reaction 
is  brought  about  by  the  catalytic  action  of  iron  compounds,  such  as 
ferrous  lactate.  This  salt  is  very  sensitive  towards  Rothenfusser’s 
and  Arnold’s  reagents,  and  gives  a  coloration  in  concentrations  con¬ 
taining  less  iron  than  does  albumin  which  has  been  five  times  precipi¬ 
tated.  Ferrous  lactate  solution  no  longer  gives  the  reaction  when 
boiled,  either  alone  or  in  the  presence  of  milk,  or  when  it  is  mixed 
with  boiled  milk.  Whilst  the  presence  of  mercuric  chloride  or 
chloroform  does  not  interfere  with  the  reaction,  the  latter  is  inhibited 
by  lactic  acid,  sodium  thiosulphate,  and  methyl,  ethyl  and  amyl 
alcohols.  W.  P.  S. 

Proposed  Modifications  of  Robin’s  Method  for  the  Analysis 
of  Butter.  Lucien  Robin  (Ann.  Chim.  anal.,  1912,  17,  330 — 332). 
— The  author  points  out  that  alcoholic  A/2-hydrochloric  acid  does 
not  alter  in  strength  when  kept  for  some  length  of  time,  and  that,  for 
various  reasons,  its  use  is  preferable  to  that  of  an  aqueous  acid  solution,  as 
has  been  proposed  by  Marion.  There  is  no  necessity  to  employ  absolute 
alcohol  in  the  process,  95%  alcohol  being  equally  suitable,  provided  that 
less  water  is  added  subsequently  to  reduce  the  strength  to  46 '5%.  The 
filtration  of  the  fatty  acids  soluble  in  dilute  alcohol  may  be  carried  out 
at  a  temperature  of  15 — 18°.  W.  P.  S. 

Simplified  Apparatus  for  the  Estimation  of  the  Reichert- 
Meissl  and  Polenske  Numbers  [of  Fats].  A.  Goske  ( Zeitsch . 
Nahr.  Genussm,  1912,  24,  274 — 276). — A  small  filter-tube  is  attached 
to  the  lower  end  of  the  condenser  employed  in  this  estimation,  and 
the  distillate  is  filtered  before  it  enters  the  usual  110  c.c.  receiver. 
The  insoluble  volatile  fatty  acids  are  dissolved  from  the  filter  at  the 
end  of  the  distillation,  and  titrated  in  the  usual  way.  W.  P.  S. 

Rapid  Estimation  of  Fat  in  Cocoa  by  means  of  Zeiss’ 
Refractometer.  Otto  Richter  (Zeitsch.  Nahr.  Genussm.,  1912,  24, 
312 — 319). — The  process  consists  in  shaking  the  cocoa  with  sodium 
phosphate  solution  and  a  mixture  of  alcohol  and  ether,  separating  the 
ethereal  solution  of  the  fat,  and  determining  its  refraction.  The 
phosphate  solution  is  prepared  by  dissolving  65  grams  of  trisodium 
phosphate  in  1  litre  of  water,  and  preliminary  experiments  are  made 
to  ascertain  what  volume  of  the  alcohol-ether  mixture  (equal  volumes) 
must  be  added  to  100  c.c.  of  the  phosphate  solution  so  that  exactly 
5  c.c.  of  ether  shall  separate ;  the  proportion  of  alcohol  to  ether  may 
be  varied  somewhat  in  order  that  about  25  c.c.  of  the  mixture  are 
required.  Ten  grams  of  the  cocoa  are  shaken  with  this  quantity  of 
the  alcohol-ether  mixture,  and  100  c.c.  of  the  phosphate  solution  are 
added.  The  whole  is  shaken  fora  further  five  minutes,  allowed  to  settle, 
and  the  ethereal  layer  is  examined  in  the  refractometer.  All  the 
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measurements  and  reading  are  made  at  17  5°.  The  percentage 
quantity  of  fat  ( F )  present  is  calculated  from  the  reading  observed  by 
means  of  the  equation  :  F=  ( n  -  njn  —  n2)  -  l.(100a iy)jz,  where  n  is  the 
refractive  index  of  the  fat  (1*4653),  nx  that  of  the  solvent  (1*3543),  n2 
that  of  the  fat  solution,  x  the  excess  of  the  solvent  (5  c.c.),  y  the  density 
of  the  fat,  and  z  the  quantity  of  substance  in  grams  (10  grams). 
Tables  are  also  given  showing  the  quantity  of  fat  corresponding  with 
any  observed  reading.  W.  P.  S. 

Halphen’s  Reaction  for  Cottonseed  Oil.  E.  Gastaldi  (Ann. 
Lab.  Gabelle,  1912,  6,  601 — 609.  Compare  Rosenthaler,  Abstr.,  1910, 
ii,  1123). — This  reaction  is  not  due  to  a  specific  action  of  the  amyl  alcohol 
employed.  The  coloured  substance  produced  when  amyl  alcohol  is 
employed  is  not  the  same  as  that  formed  in  the  absence  of  this 
alcohol.  In  further  experiments  the  author  finds  that  the  reaction 
occurs  when,  instead  of  amyl  alcohol,  traces  of  pyridine,  quinoline, 
aniline,  potassium  hydroxide,  sodium  hydroxide,  or  ammonium 
hydroxide  are  added.  Amyl  alcohol  which  has  been  carefully 
purified  gives  hardly  any  reaction  when  the  process  is  carried  out  in 
glass  vessels,  and  none  at  all  when  a  platinum  dish  is  used.  It  is 
therefore  probable  that  the  contradictory  statements  which  have  been 
made  regarding  this  reaction  are  to  be  explained  by  the  presence 
of  alkali  in  the  reaction  mixture  derived  from  the  glass  of  the  vessels 
in  which  the  test  was  carried  out.  In  regard  to  the  function  of  bases 
in  the  reaction,  the  author  favours  the  view  that  it  is  catalytic,  and 
this  is  supported  by  the  fact  that  the  same  coloration  is  obtained, 
whatever  base  is  employed. 

The  author  carries  out  the  test  as  follows :  5  c.c.  of  oil  are  treated 
with  1  drop  of  pyridine  and  about  4  c.c.  of  carbon  disulphide  contain¬ 
ing  1%  of  sulphur,  and  the  mixture  is  heated  on  the  water-bath. 
This  test  is  more  delicate  than  the  original  one  of  Halphen. 

R.  V.  S. 

Njave  Nuts  and  Njave  Butter.  H.  Wagner  and  H.  Oester- 
mann  ( Zeitsch .  Nahr.  Genussm.,  1912,  24,  327 — 334). — A  description 
of  these  West  African  nuts  is  given.  Specimens  examined  by  the 
authors  yielded  65*17%  of  fat ;  only  the  fat  from  the  sound  nuts  was 
examined  fully,  and  this  may  explain  the  differences  between  the 
results  found  and  those  recorded  by  other  observers  (compare  Abstr., 
1907,  ii,  315).  The  characteristics  of  the  fat  were:  D15  0*9137 ;  acid 
number,  13*1;  saponification  number,  186*7;  iodine  number,  56*2; 
acetyl  number,  12*9;  Reichert-Meissl  number,  0*8;  n4£  1*4601.  The 
fatty  acids  had  m.  p.  53  0°,  and  a  neutralisation  number  of  195*6. 

W.  P.  S. 

Characteristic  Colour  Reaction  of  Soja  Bean  Oil.  L.  Settimj 
(Ann.  Lab.  Gabelle ,  1912,  6,  461 — 465). — When  5  c.c.  of  this  oil  are 
treated  with  2  c.c.  of  chloroform  and  3  c.c.  of  a  2%  aqueous  solution 
of  uranium  nitrate,  the  mixture  yields  on  shaking  an  intensely  lemon- 
yellow-coloured  emulsion.  Some  samples  of  olive  oil  give  a  faintly 
yellow  emulsion,  but  in  the  case  of  all  the  other  oils  tried  the  emulsion 


ANALYTICAL  CHEMISTRY. 


ii.  1109 


was  white.  Soja  bean  oil  gives  the  usual  colour  reactions  of  seed 
oils,  whilst  olive  oil  does  not.  R.  V.  S. 

The  Estimation  of  Fats  and  Lipoids  in  Blood,  and  the 
So-called  Lipolysis.  L.  Berczeller  ( Biochem .  Zeitsch .,  1912,  44, 
193 — 200). — The  Liebermann-Szekely  and  the  Kumagawa-Suto  methods 
were  applied  to  the  estimation  of  the  fats  in  blood.  If  the  latter 
method  is  employed,  it  is  found  that  after  hydrolysis  with  alkali 
and  acidification,  a  very  bulky  precipitate  is  obtained,  from  which 
constituents  soluble  in  ether  could  be  only  extracted  with  difficulty. 
Another  method  tried  was  the  extraction  of  the  blood  with  alcohol. 
The  alcoholic  extract  was  then  extracted  with  ether  both  before  and 
after  hydrolysis  with  alkalis.  In  the  latter  case,  a  larger  extract  was 
obtained,  and  the  figures  obtained  varied  only  slightly  with  individuals 
of  different  species  (0.5 — 0-6%  in  a  dog,  and  0‘3 — 0*4%  in  a  horse). 
The  numbers  obtained  this  way,  furthermore,  were  higher  than  those 
obtained  by  direct  hydrolysis  of  the  whole  fluid  by  the  Kumagawa- 
Suto  method. 

The  author  has  repeated  Mansfeld’s  experiments  on  the  effect  of 
leading  air  through  blood  on  the  disappearance  of  fat.  The  author 
estimated  this  by  the  method  of  hydrolysis  of  the  alcoholic  extract. 
By  this  method  no  disappearance  of  fat  could  be  detected.  If,  how¬ 
ever,  the  fat  is  directly  extracted  by  the  Soxhlet  method,  the  quantity 
diminishes  after  the  passage  of  air.  The  author  draws  the  conclusion 
that  the  action  of  air  renders  certain  constituents  insoluble  when 
treated  with  ether.  Alcohol,  however,  changes  them  in  some  way  that 
they  again  become  soluble.  S.  B.  S. 

Theory  of  Indicators  in  Relation  to  the  Estimation  of  the 
Acidity  of  Lecithin.  Carlo  Casanova  (Boll.  chim.  farm.,  1912, 
41,  145 — 148). — The  custom  of  determining  the  acidity  of  lecithin 
preparations  by  means  of  litmus  paper  is  criticised.  In  lecithin  the 
free  phosphoric  and  glycerophosphoric  acids  are  in  a  condition  of 
extreme  dilution,  in  which,  not  only  are  the  hydrogen  ions  of  the  group 
H2~HP04  insensitive  to  litmus  paper,  but  those  of  the  group  H-H2P04 
do  not  react  to  a  sufficient  extent  to  prevent  dissociation  of  the 
indicator  to  some  extent.  The  acidimetric  test  may  be  carried  out  with 
phenolphthalein,  but  better  criteria  for  the  therapeutic  evaluation  of 
lecithin  products  are  the  date  of  preparation,  etc.  T.  H.  P. 

The  Estimation  of  Lecithin  in  Medicinal  Tablets.  C. 
Virchow  ( Chem .  Zeit.,  1912,  30,  906 — 907.  Compare  Abstr.,  1911, 
ii,  945). — Two  grams  of  material  are  extracted  with  three  successive 
quantities  of  25  c.c.  of  boiling  alcohol,  the  filtrate  is  distilled,  and  the 
dried  residue  then  extracted  with  dry  ether  as  before.  Thorough 
extraction  with  alcohol  is  necessary.  The  best  fusion  mixture  consists 
of  2  grams  of  dry  sodium  carbonate  and  2  grams  of  a  mixture  of  two 
parts  of  potassium  nitrate  and  one  part  of  crystallised  sodium  carbonate. 

C.  H.  D. 

Proximate  Analysis  of  Lipoids  by  Alcoholysis.  Ernest 
Fourneau  and  Maurice  Piettre  (Bull.  Soc.  chim.,  1912,  [iv],  11, 
805 — 810). — The  method  used  is  that  devised  by  Haller  for  the 
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investigation  of  fats  by  esterification  of  the  fatty  acids  with  methyl 
alcohol  (Abstr.,  1907,  i,  9). 

Commercial  lecithin  examined  in  this  way  gave  the  following 
percentages  of  products :  choline  hydrochloride,  14  ;  calcium  glycero¬ 
phosphate,  24  j  methyl  esters,  68  ;  compared  with  17,  26  and  76,  which 
are  the  respective  theoretical  yields.  The  methyl  esters  were  separated 
into  three  fractions  :  (a)  b.  p.  205°/20  mm.,  iodine  number  42-49  ;  ( b ) 
b.  p.  217°/20  mm.,  iodine  number  79*41,  and  (c)  a  small  fraction 
boiling  above  217°.  Fraction  (a)  was  probably  a  mixture  of  methyl 
oleate  and  stearate,  whilst  ( b )  consisted  of  methyl  oleate  with  possibly 
a  little  stearate  and  linoleate.  No  methyl  palmitate  appeared  to  be 
present.  The  calcium  glycerophosphate  was  separated  into  two 
fractions,  one  crystalline,  anhydrous  and  sparingly  soluble  in  water. 

The  same  method  has  been  applied  to  the  mixed  product  obtained  by 
successive  extraction  of  dry  egg-yolks  with  boiling  acetone,  methyl 
alcohol,  and  light  petroleum.  This  was  found  to  contain  cholesterol 
1  '75,  lecithin  19,  and  neutral  fat  30%.  Suprarenal  capsules  and 
sheep-skin  are  being  examined.  T.  A.  H. 

Microchemical  Detection  of  Juglone  in  Walnuts  (Juglans 
regia).  Otto  Tunmann  ( Pharm .  Zentr.-h .,  1912,  53,  1005 — 1010). — 
When  a  section  of  the  green  shell  of  an  unripe  walnut  is  immersed  in 
copper  acetate  solution,  crystalline  needles  of  the  juglone-copper 
compound  begin  to  form  almost  immediately  in  the  cells,  whilst  the 
hydrojuglone  which  exudes  from  the  cut  cells  forms  a  precipitate  with 
the  reagent.  If  the  section  is  now  washed  with  water  and  treated 
with  chloral  hydrate  solution,  the  masses  of  crystals  which  at  first 
appeared  black  become  red.  On  subjecting  a  section  of  the  tissue  to 
the  action  of  nitric  acid  vapours,  black  crystals  (juglonic  acid?)  form 
in  the  cells.  A  further  test  consists  in  treating  a  section  on  a 
microscope  slide  with  a  drop  of  aniline  and  placing  a  cover-glass  over 
it ;  after  the  lapse  of  a  few  minutes,  reddish-brown  crystals  form  in  the 
aniline  near  the  edges  of  the  cover-glass.  The  sections  may  be  also 
subjected  to  micro-sublimation  and  the  sublimate  tested  with  the  above 
mentioned  reagents.  The  crystals  yield  a  red  coloration  with  sulphuric 
acid,  violet-blue  with  ammonia  vapour,  and  a  reddish  colour  with 
dilute  potassium  hydroxide  solution,  a  violet  coagulum  forming  at  the 
edge  of  the  drop  (compare  Abstr.,  1907,  i,  839).  W.  P.  S. 

Estimation  of  Mustard  Oil  in  Mustard  Preparations.  H. 
Penau  (J.  Pharm.  Chim.,  1912,  [vii],  0,  160 — 164). — The  author  has 
compared  the  following  methods  for  the  estimation  of  mustard  oil  :  (1) 
weighing  the  silver  sulphide  formed  by  the  addition  of  silver  nitrate  to 
mustard  oil  in  presence  of  ammonia  ;  (2)  estimating  the  unused  silver 
nitrate  in  the  above  reaction,  gravimetrieally  as  silver  chloride ;  (3) 
estimating  the  unused  silver  nitrate  volumetrically  (a)  by  A/10- 
potassium  cyanide,  ( b )  by  A/10  ammonium  thiocyanate.  He  finds  that 
(2)  gives  the  best  results,  that  (3a)  gives  results  that  are  sufficiently 
accurate  (compare  Roeser,  Abstr,  1902,  ii,  483),  and  that  methods  1  and 
36  are  untrustworthy.  Detailed  instructions  for  carrying  out  the 
estimations  are  given.  T.  A.  H. 
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Analysis  of  Calcium  Cyanamide.  A.  Kirchoff  ( Chem .  Zeit., 
1912,  30,  1058). — In  the  estimation  of  the  total  nitrogen  in  this 
substance,  it  is  recommended  that  the  weighed  portion  of  the  sample 
be  mixed  with  a  small  quantity  of  water  before  the  sulphuric  acid  is 
added  (Kjeldahl  method)  ;  a  small  loss  of  nitrogen  may  result  if  the 
concentrated  acid  is  added  to  the  dry  substance.  For  the  estimation 
of  the  calcium  carbide  which  may  be  present  in  cyanamide,  a  portion 
of  the  substance  is  weighed  into  a  flask  which  is  attached  to  a  gas¬ 
measuring  apparatus.  Sodium  chloride  solution,  saturated  previously 
with  acetylene,  is  admitted  to  the  flask  from  a  tapped  funnel,  and  the 
liberated  gas  is  collected  and  its  volume  ascertained,  the  measuring 
apparatus  being  also  filled  with  a  solution  saturated  with  acetylene. 

1  W.  P.  S. 

Detection  and  Estimation  of  the  Xanthine  Bases  in  Cocoa, 
Tea,  Coffee,  and  their  Derivatives.  S.  Camilla  and  C.  Pertusi 
{Ann.  Lab.  Gabelle,  1912,0,  611 — 626). — Traces  of  the  xanthine  bases 
may  be  recognised  by  the  fact  that  they  yield  carbylamines  when 
treated  with  potassium  permanganate  and  potassium  hydroxide  in 
aqueous  solution. 

The  following  method  is  recommended  for  the  estimation  of  the 
xanthine  bases.  Chocolate  or  cocoa  (10  grams)  is  boiled  with  dilute 
sulphuric  acid,  and  half  the  filtered  solution  is  neutralised  with 
magnesium  oxide,  evaporated  to  about  80  c.c.,  acidified  with  dilute 
sulphuric  acid,  and  extracted  with  carbon  tetrachloride  in  an  apparatus 
which  the  authors  describe.  The  extract  (which  contains  the  caffeine, 
a  little  theobromine,  and  the  fat)  is  evaporated  in  the  presence  of 
a  piece  of  paraffin,  and  the  residue  is  extracted  repeatedly  with  small 
quantities  of  boiling  water  acidified  with  sulphuric  acid.  The  solution 
is  added  to  the  liquid  remaining  in  the  extractor,  and  the  whole  is 
evaporated  to  dryness  with  magnesium  oxide.  The  residue  is 
extracted  with  boiling  chloroform.  Tea  and  coffee  products  can  be 
dealt  with  by  a  similar  process.  R.  V.  S. 

Detection  of  Colouring  Matters  and  Turmeric  in  Mustard. 
E.  Sievers  ( Zeitsch .  Nahr.  G&rtussm.,  1912,  24,  393 — 394). — The 
presence  of  added  colouring  matters  (aniline  dyes)  in  mustard  may  be 
detected  by  heating  20  grams  of  the  sample  with  100  c.c.  of  water  for 
thirty  minutes,  filtering  the  liquid,  and  testing  a  portion  of  the  filtrate 
with  hydrochloric  acid.  Another  portion  of  the  filtrate  is  treated  with 
potassium  hydrogen  sulphate  and  heated  on  a  water-bath,  a  few  woollen 
threads  being  immersed  in  the  solution.  The  capillary  test  with 
filter-paper  may  also  be  applied  to  the  filtrate.  Turmeric  may  be 
detected  by  shaking  a  few  grams  of  the  mustard  with  a  drop  or  two 
of  alcohol  and  10  c.c.  of  ether  ;  the  ethereal  layer  is  then  transferred  to 
a  piece  of  filter-paper,  the  latter  is  dried,  and  tested  with  boric  acid  in 
the  usual  way.  W.  P.  S. 

Detection  of  Minimal  Traces  of  Blood  Mixed  with  Rust. 
Angelo  de  Dominicis  {Boll.  chim.  farm.,  1912,  41,  181 — 182). — By 
means  of  a  needle,  the  rust  is  distributed  throughout  a  spot  of  egg 
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albumin,  not  larger  than  a  grain  of  wheat,  on  a  microscope  slide.  The 
dry  residue  on  the  slide  is  treated  sucessively  with  a  drop  of  pyridine, 
a  drop  of  saturated  aqueous  hydrazine  sulphate,  and  a  drop  of 
potassium  hydroxide  solution  (1  :  3),  the  cover-slip  being  then  applied. 
Under  the  microscope  the  slide  shows  a  more  or  less  marked  purple- 
red  coloration,  whilst  the  micro-spectroscope  reveals  the  spectrum  of 
hsemochromogen.  The  latter  test  should  be  carried  out  with  slides 
containing  different  amounts  of  the  rust,  as  it  answers  only  with 
medium  concentrations  of  blood,  too  much  or  two  little  giving  negative 
results.  If  the  spectrum  is  not  seen  distinctly  in  ordinary  light, 
artificial  light  should  be  employed.  When  sealed  with  Canada 
balsam,  the  slides  undergo  change  but  slowly.  This  method  gives  good 
results  even  with  old  material.  T.  H.  P. 

Detection  of  Blood  in  Urine  and  Other  Physiological 
Liquids.  Franz  Michel  ( Chern .  Zeit.,  1912,  36,  994 — 995. 

Compare  this  vol.,  ii,  400). — As  some  specimens  of  urine  hinder 
the  test,  the  blood  may  be  precipitated  by  calcium  chloride  and 
sodium  phosphate,  this  precipitate  being  then  heated  with  water, 
pyridine,  and  potassium  hydroxide  until  the  blood  is  dissolved.  An 
excess  of  potassium  hydroxide  solution  is  then  added,  and  the  pyridine 
layer  is  separated  by  placing  the  vessel  in  boiling  water.  The 
reagents  are  then  applied  as  recommended.  C.  H.  D. 

Estimation  of  Extract  in  Worts  and  Beers.  Wilhelm 
Fresenius  and  Leo  GrOnhut  ( Zeitsch .  anal.  Chem .,  1912,  51, 

643 — 658). — The  authors  recommend  that  in  the  densimetric  determina¬ 
tion  of  the  extract  in  beer,  the  table  of  Windisch  (for  sucrose 
solutions)  should  be  referred  to. 

For  worts  and  malt  infusions,  the  table  of  Ruber  (Abstr.,  1898, 
ii,  463)  is  the  more  serviceable.  This  table  is  reproduced  in  a  more 
convenient  form.  L.  de  K 

Errors  in  the  Indirect  Method  for  the  Estimation  of  Total 
Solids  and  Alcohol.  H.  Serger  (Pharm.  Zentr.-h.,  1912,  53, 
855 — 858). — The  chief  source  of  error  of  this  method  lies  in  the 
fact  that  the  specific  gravity  of  a  solution  depends  on  the  nature  of  the 
dissolved  substances,  and,  consequently,  tables  showing  the  relation 
between  specific  gravity  and  amount  ot  total  solids  of  a  solution  are 
only  correct  for  the  solutions  for  which  they  have  been  compiled. 
For  instance,  the  total  solids  of  lemon  juice  cannot  be  correctly 
ascertained  by  reference  to  tables  dealing  with  solutions  the  chief 
constituents  of  which  are  saccharine  matters.  A  simple  curve  may, 
however,  be  plotted,  showing  the  relation  of  total  solids  to  specific 
gravity  in  the  case  of  this  juice,  a  few  determinations  giving  the 
essential  points  of  the  curve.  The  pyknometer  gives  the  most  trust¬ 
worthy  results  as  regards  the  specific  gravity  of  a  solution  ;  when  this 
determination  is  made  with  a  Westphal  balance  the  error  in  the 
amount  of  total  solids  may  be  0’025%,  or  when  made  with  a  hydro¬ 
meter,  0'65%.  W.  P.  S. 
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Refraction  and  Magnetic  Rotation  of  Mixtures.  Paul  Th. 
Muller  and  (Mile.)  Y.  Guerdjikoff  ( Compt .  rend .,  1912,  155, 

774 — 777). — Some  of  the  refractive  indices  given  in  a  previous  paper 
(this  vol.,  ii,  325)  were  wrong,  having  been  calculated  from  tables  for 
a  different  instrument  from  the  one  used.  The  correct  figures  are  now 
given,  and  it  is  shown  that,  for  aqueous  solutions  of  lithium  chloride 
and  ammonium  nitrate,  the  angle  of  rotation  is  practically  a  linear 
function  of  the  refractive  index.  This  does  not  hold  good  for  such 
mixtures  as  aniline-alcohol.  The  variation  of  B  in  Becquerel’s 
formula:  R/n2(n  -  1 )  =  B,  is  different  for  different  mixtures,  and  it  is 
not  possible  to  formulate  any  general  rule.  With  the  mixture  aniline- 
alcohol  it  increases  nearly  50%  of  its  value  as  the  concentration  of  the 
aniline  increases  from  0  to  100%.  For  an  aqueous  solution  of  ammonium 
nitrate,  on  the  other  hand,  it  diminishes  to  about  the  same  extent, 
as  the  percentage  of  the  nitrate  increases  from  0  to  62%  W.  G. 

A  Powerful  Stigmatic  Grating  Spectrograph  without  Glass, 
and  its  Application  to  the  Photographic  Determination  of  the 
Red  and  Ultra-red  Iron  Arc  Spectrum  between  A.  =  6750  and 
A  =  9809.  Ludwig  Geiger  (Ann.  Physik,  1912,  [iv],  39,  752 — 788). — 
A  foim  of  grating  spectrograph  is  described  in  which  errors  resulting 
from  astigmatism  and  selective  absorption  in  glass  are  avoided,  and 
which  at  the  same  time  gives  higher  order  spectra  of  considerable 
intensity.  With  this  apparatus  the  author  has  measured  the  wave¬ 
lengths  of  216  lines  in  the  arc  spectrum  of  iron  between  A  =  6750  and 
A  =  9809.  The  estimated  mean  error  of  the  measurements  amounts 
to  a  few  hundredths  of  an  Angstrom  unit. 

A  method  of  obtaining  ultra-red  sensitive  plates,  in  which  dicyanin 
is  employed  as  sensitiser,  is  also  described.  H.  M.  D. 

Emission  of  the  Z>-Lines  by  Different  Sodium  Compounds. 
Konstantin  Iwanoff  (Physikal.  Zeitsch.,  1912,  13,  1112  —  1118). — A 
comparison  has  been  made  of  the  intensities  of  the  yellow  light 
emitted  by  flames  when  equivalent  quantities  of  different  sodium  salts 
are  introduced.  The  Z>-lines  in  the  grating  spectrum  of  the  second 
order  were  allowed  to  act  on  photographic  plates  for  a  measured 
interval  of  time,  and  the  intensities  of  the  photographic  records  were 
then  determined  by  means  of  a  micro-photometer. 

Observations  were  made  with  sodium  iodide,  bromide,  chloride, 
nitrate,  and  carbonate.  In  the  case  of  a  coal-gas  flame,  supplied  with 
air  insufficient  for  the  complete  combustion  of  the  coal-gas,  the 
intensity  of  the  yellow  light  emitted  decreases  from  the  iodide  to  the 
carbonate  in  the  order  given  above.  In  this  series,  the  heat  of 
formation  increases  regularly  from  the  iodide  to  the  carbonate.  When 
the  ratio  of  air  to  coal-gas  supplied  to  the  flame  is  increased,  the 
differences  in  the  intensity  of  the  ZMine  emission  are  found  to  be 
vol.  cii.  ii.  74 
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much  smaller,  and  in  the  case  of  a  Meker  burner  flame  are  almost 
inappreciable. 

Curves  are  plotted  to  show  the  distribution  of  the  intensity  in  the 
region  of  the  ZMines,  and  these  indicate  that  the  distribution  is 
independent  of  the  nature  of  the  sodium  salt. 

From  these  observations,  the  conclusion  is  drawn  that  the  emission 
of  yellow  light  by  sodium  salts  is  essentially  determined  by  purely 
thermal  factors,  and  that  chemical  and  electrical  changes  are  of 
comparatively  little  importance.  H.  M.  D. 

Determination  of  the  Optical  Parameters  of  the  Z^-Line. 
Konstantin  Iwanoff  ( Physikal .  Zeitsch.,  L912,  13,  1119 — 1123). — 
New  methods  are  described  for  determining  the  parameters  character¬ 
istic  of  the  electronic  vibrations,  which,  according  to  Drude’s  theory, 
determine  the  optical  properties  of  a  substance.  Measurements, 
made  with  flames  supplied  with  equivalent  quantities  of  sodium 
chloride,  bromide,  iodide,  nitrate,  and  carbonate,  afford  values  which 
agree  within  the  limits  of  experimental  error.  H.  M.  D. 

Measurements  in  the  Spark  Spectrum  of  Palladium.  Peter 
E.  Dhein  ( Zeitsch .  wiss.  Photochem.,  1912,  11,  317 — 346). — A  detailed 
examination  of  the  lines  in  the  spark  spectrum  of  palladium  has  been 
made  by  means  of  a  large  concave  grating.  The  wave-length  and 
relative  intensity  measurements,  extending  from  A.  =  6785  to  X  —  1972, 
are  tabulated  and  compared  with  the  data  obtained  by  previous 
observers.  H.  M.  D. 

The  Spectrum  of  Magnetic  Rotation  of  Bromine  Vapour. 
G.  Ribaud  ( Compt .  rend.,  1912,  155,  900 — 903). — The  author  has 
studied  the  Righi  effect  (compare  Compt.  rend,  1898,  127,  216)  with 
more  powerful  magnetic  fields  up  to  24,000  Gauss.  The  re-establish¬ 
ment  of  the  light  observed  longitudinally  in  the  magnetic  field  cannot 
be  attributed  to  a  Zeeman  effect.  All  the  absorption  rays  of  bromine 
exhibit  the  phenomenon  of  magnetic  rotatory  polarisation,  provided 
that,  for  any  given  ray.  a  suitable  vapour  pressure  is  chosen.  The 
appearance  of  the  magnetic  rotation  spectrum  changes  completely 
when  the  pressure  is  modified.  These  results  are  in  accord  with  the 
work  of  Wood  on  iodine  (compare  Abstr.,  1906,  ii,  714 ;  this  vol., 
ii,  1018).  W.  G. 

Ultra-Red  Absorption  Spectra  of  Gases.  Niels  Bjerrum 
(Festschrift  W.  Nernst,  1912,  90 — 98). — On  the  assumption  that  ultra- 
red  rays  may  be  absorbed  not  only  by  vibrating  electrically  charged 
atoms,  but  also  by  rotating  polar  molecules,  it  is  shown  that  the 
absorption  phenomena  exhibited  by  various  gases  in  the  ultra-red 
region  can  be  accounted  for  on  the  basis  of  the  combination  of  the 
two  effects.  The  absorption  due  to  molecular  rotation  is  situated  in 
the  region  of  very  long  wave-lengths,  and  the  influence  of  this  on  the 
absorption  due  to  the  atomic  vibrations  is  to  produce  absorption  on 
both  sides  of  the  band,  which  is  characteristic  of  the  atomic 
oscillation.  If  the  frequency  of  vibration  is  vv  and  that  of  molecular 
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rotation  v2,  absorption  may  be  expected  to  occur  at  tbe  three 
frequencies  v1-v2,  vv  and  v1  +  v2.  By  reference  to  the  actual  observa¬ 
tions  on  hydrogen  chloride,  carbon  dioxide,  and  water  vapour,  it  is 
found  that  the  effects  anticipated  by  this  theory  agree  fairly  well  with 
experiment.  When  the  frequency  of  molecular  rotation  is  small  as 
compared  with  that  of  atomic  vibration,  the  apparent  effect  is  a 
broadening  of  the  band  in  the  higher  frequency  region  (1/a  to  10/a). 

By  application  of  the  hypothesis  of  energy  quanta  to  the 
phenomenon  of  molecular  rotation,  it  is  shown  that  the  frequencies 
of  rotation  must  vary  in  a  discontinuous  manner.  In  the  case  of 
water  vapour,  the  frequencies  corresponding  with  the  bands  in  the 
region  10/a  to  20/a  form  a  series  with  a  constant  difference  equal  to 

1'73  x  1012,  and  this  is  regarded  as  evidence  that  the  bands  are  due 

to  the  rotation  of  the  water  molecules.  From  the  value  of  the 
constant  frequency  difference,  it  is  calculated  that  the  radius  of  the 
water  molecule  is  0’4  x  10-8  cm.,  and  that  the  energy  of  rotation 

amounts  to  1400  cal.  per  gram  molecule.  H.  M.  D. 

Absorption  of  Ultra-violet  Radiation  by  Saturated  Aliphatic 
Alcohols.  Gustave  Massol  and  A.  Faucon  (Bull.  Soc.  ckim.,  1912, 
[iv],  11,  931 — 935). — The  transparence  of  the  various  classes  of 
saturated  aliphatic  alcohols  to  ultra-violet  radiation  has  been 
compared. 

Among  normal  primary  alcohols,  methyl  and  ethyl  alcohols  are 
remarkably  transparent  in  layers  up  to  10  cm.  thick.  Propyl  alcohol 
is  rather  less  transparent,  and  the  transparence  diminishes  slowly  with 
increasing  thickness  of  the  layer  examined.  In  the  case3  of  butyl, 
amyl,  hexy],  heptyl,  octyl,  cetyl,  and  melissyl  alcohols,  the  transparence 
diminishes  rapidly  as  the  thickness  of  layer  examined  increases  from 
1  to  10  mm.,  and  slowly  as  the  thickness  is  increased  beyond  10  mm. 
In  general,  transparence  diminishes  as  the  molecular  weight  is  increased 
(compare  Hartley,  Trans.,  1881,  39,  153),  but  heptyl  alcohol  is  more 
transparent  than  hexyl  alcohol.  Normal  secondary  alcohols  are  on 
the  whole  rather  more  transparent,  and  the  tertiary  alcohols  much 
more  transparent,  than  the  corresponding  normal  primary  alcohols. 

Primary  alcohols  with  branched  chains  are  less  transparent  than 
the  corresponding  normal  primary  alcohols,  and  in  thicknesses  below 
10  mm.  show  two  absorption  bands  about  A  =2500 — 2600  and  A  =  3100, 
but  these  disappear  when  thicker  layers  are  examined,  because  then 
all  the  rays  inferior  to  A  =  3100  are  absorbed.  T.  A.  H. 

Colloidal  Chlorophyll  and  Certain  Colloidal  Derivatives  of 
Chlorophyll.  Amedeo  Herlitzka  ( Zeitsch .  Ghem.  Ind.  Kolloide,  1912, 
11,  171 — 179). — A  comparison  has  been  made  of  the  absorption  bands 
in  the  spectra  of  (1)  chlorophyll  in  alcohol  and  acetone  solution,  (2)  col¬ 
loidal  chlorophyll,  (3)  chlorophyll  in  sap  extract,  and  (4)  chlorophyll  in 
the  living  plant.  The  positions  of  the  bands  are  practically  the  same  in 
the  three  last-mentioned  cases,  but  are  displaced  towards  the  red  in 
comparison  with  the  bands  in  the  solution  spectrum.  A  similar  agree¬ 
ment  is  found  when  other  properties  of  colloidal  chlorophyll  are 
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compared  with  those  of  chlorophyll  in  sap  extract.  In  view  of  this 
similarity,  experiments  were  made  to  ascertain  whether  colloidal 
chlorophyll  is  capable  of  assimilating  carbon  dioxide,  but  negative 
results  were  obtained. 

The  properties  of  phaophytin,  and  of  zinc-  and  copper-phaophytin, 
which  are  obtained  by  the  interaction  of  phaophytin  with  the  corre¬ 
sponding  metallic  acetates,  have  been  also  examined  with  similar 
results.  The  substances  represent  in  all  cases  electro-negative  colloids, 
and  similar  differences  are  found  when  the  optical  properties  of  the 
substances  in  solution  are  compared  with  those  of  the  colloidal  forms. 

H.  M.  D. 

Optical  Investigation  of  Diazo-  and  Azo-compounds.  Arthur 
Hantzsch  and  Israel  Lifschitz  ( Ber.t  1912,  45,  3011 — 3036.  Com¬ 
pare  Baly,  Trans.,  1906,  89,  982  ;  Dobbie  and  Tinkler,  Trans.,  1905, 
87,  273). — Diazonium  and  azo-compounds  differ  very  considerably  from 
one  another  in  their  optical  behaviour.  All  benzenediazonium  salts 
are  characterised  by  a  single  deep  absorption  band  in  the  ultra-violet, 
the  length  and  persistence  of  which  may  be  varied  a  good  deal  by 
substituting  other  groups  ;  the  character,  however,  remains  unchanged. 
Even  in  the  polynuclear  and  coloured  diazonium  salts  the  absorption 
band  is  only  slightly  altered,  eventually  partly  displaced  towards 
the  visible  spectrum.  Coloured  diazonium  salts  therefore  cannot  have 
an  abnormal  structure.  The  selective  absorption  of  the  diazonium 
salts  is  caused  by  the  partial  valency  relationship  between  the  benzene 
residue  and  the  tervalent  nitrogen  as  expressed  by  the  symbol 
NrNXAr,  which,  however,  cannot  be  written,  as  Cain  suggests,  as  a 

quinoneimide,  since  such  compounds,  for  example,  the  quinonediazides, 
have  an  entirely  different  absorption. 

It  follows  from  the  optical  identity  of  acid  and  greatly  diluted 
alkaline  diazo-solutions  that  these  contain  practically  exclusively 
diazonium  hydrates  and  not  diazohydrates. 

Azo-compounds  as  distinct  from  diazonium  salts  are  optically 
extremely  variable.  The  azo-group  in  itself  is  not  a  chromophore,  but 
its  optical  effect  is  influenced  by  the  nature  of  the  groups  attached  to 
it.  The  most  simple  azo-compounds  optically,  Rl’NIN'R,2,  are  those  in 
which  the  azo-group  is  attached  to  oxygen  or  niteogen,  for  the  hypo- 
nitrites,  MeONIN’OMe,  and  the  tetrazones  show  general  absorption 
with  the  exception  of  a  tiny  band  in  the  extreme  ultra-violet.  Of  the 
azo-carbon  compounds  with  the  grouping  ON!N*C,  the  azo-paraffins, 
for  example,  MeNINMe,  show  a  broad  absorption  band  in  con¬ 
centrated  solution,  which  is  somewhat  similar  to  that  of  acetone,  but 
lies  at  the  limit  of  the  visible  spectrum.  Benzeneazomethane 
exhibits  two  bands,  which  can  be  distinguished  as  the  ultra-violet  and 
the  colour  band.  The  coloured  azocarbonyl  compounds  behave 
similarly,  although  somewhat  weaker. 

The  azotates,  Ar*NIN*OMe,  and  the  diazoamino-compounds, 
Ar*N:N'NRjB.2, 

are  placed  optically  intermediate  between  the  azobenzenes  and  the 
hyponitrites  or  tetrazones.  Diazomethane  derivatives,  for  example, 
ethyl  diazoacetate,  are  optically  so  similar  to  the  open-chain  azocarbonyl 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


ii.  1117 


compounds  and  so  unlike  the  diazonium  salts  that  this  is  interpreted 

N 

in  favour  of  the  old  ring  formula  with  the  group  C<^.G. 

Of  the  isomeric  azo-compounds,  the  two  series  of  the  azocyanides, 
Ar*N0*CN,  and  the  azosulphonates,  Ar‘N2*S03Me,  are  amongst  them¬ 
selves  so  similar  that  their  stereoisomerism  is  confirmed.  On  the 
other  hand,  the  syn- azotates  lack  the  ultra-violet  band  of  the  anli- 
azotates,  and  the  free  anii-azohydrates  in  presence  of  certain  negative 
substituents  are  optically  identical  with  their  salts,  but  altogether 
different  from  the  isomeric  arylnitrosoamines.  This  confirms  both  the 
usual  formula  for  the  anti- azotates,  Ar*NIN*OMe,  as  against  the 
suggested  nitrosoamine  salt  formula,  Ar‘NMe*NO,  and  the 
isomerism  between  free  cmfi-diazohydrates,  Ar*NIN’OH,  and  primary 
arylnitrosoamines,  Ar*NH*NO,  which  has  been  disputed  latterly. 

The  latter  in  solution,  according  to  the  nature  of  the  solvent,  are 
probably  present  either  as  diazohydrates  or  as  nitrosoamines,  whereas 
in  the  aliphatic  series,  at  all  events  for  the  tautomeric  urethane 
derivative,  C02Et*N2*0H,  the  equilibrium  R*NIN*OH  ^  R'NH'NO 
has  been  demonstrated.  Free  awii-diazohydrates  and  emii-diazotates 
are  also  identical  optically  with  the  diazo-esters. 

The  following  rules  for  chromophore  and  auxochrome  are 
deduced  from  the  spectroscopic  behaviour  of  the  azo-,  carbonyl,  and 
nitroso-compounds,  and  to  some  extent  also  of  the  nitro-compounds. 

Chromophores  are  such  unsaturated  negative  complexes  as  either  by 
themselves  (for  example,  C6H6),  or  in  combination  with  saturated 
alkyls,  absorb  selectively,  for  example,  N02  in  N02*CHs,  NO  in 
NOAlph.,  CO  in  CHg-CO-CHg,  N2  in  CH3-N2-CH8.  “  This  selective 
absorption  of  the  chromophore  is  increased  by  direct  combination  with 
itself  and  with  other  chromophores,  but  not  by  direct  combination  with 
the  hydroxyl  and  amino-groups  acting  as  auxochrome  (OH,  OMe,  ONa, 
NH2,  NR2).  This  auxochrome  action  on  direct  combination  is 
observed  only  with  benzene  and  analogous  unsaturated  carbon 
compounds.  On  direct  combination  between  auxochrome  and  any  of 
the  other  chromophores,  the  absorption,  on  the  other  hand,  is  greatly 
weakened.  Benzene  thus  behaves  towards  auxochromes  in  exactly 
the  opposite  manner  to  all  other  chromophores.  The  so-called  auxo¬ 
chromes  function  only  in  benzene  compounds,  as  their  name  would 
denote ;  in  compounds  with  real  chromophoric  groups  they  act  in  the 
opposite  way,  and  their  name  is  inappropriate.  E.  F.  A. 

Phototropy  of  Certain  Phosphorescent  Metallic  Sulphides. 
Jose  Rodriguez  Mourelo  (Anal.  Fis.  Quim.,  1912,  10,  231 — 245). — 
The  property  of  phototropy  observed  in  some  phosphorescent  sulphides 
(calcium,  strontium,  and  barium)  is  due  to  manganese.  The  colour 
change  is  induced  by  intense  light  and  is  reversible,  and  the  property 
remains  unimpaired  by  time.  In  order  to  secure  active  preparations, 
the  carbonates  of  the  alkaline-earth  metals  must  be  very  pure,  the 
presence  of  iron  being  particularly  prejudicial.  Mixtures  of  the 
carbonate  with  0‘001%  of  the  photogenic  element,  1%  of  sodium 
carbonate,  and  0'5%of  sodium  chloride  are  heated  for  from  three  to  five 
hours  with  flowers  of  sulphur  at  900°  to  1000°.  Manganese,  bismuth, 
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antimony,  copper,  and  zinc  were  tested,  but  phototropy  is  only  displayed 
by  the  solid  solution  of  manganese  in  the  alkaline-earth  sulphides. 

G.  D.  L. 

Cause  of  the  Sensitiveness  of  Selenium  Preparations  to 
Light.  Alfredo  Pochettino  ( Nuovo  dm.,  1912,  [vi],  4, 

189 — 203). — Ries  (compare  Physikal.  Zeitscli.,  1911,  12,  480)  has 
recently  suggested  an  electronic  explanation  of  the  sensitiveness  of 
selenium  to  light  as  follows  :  The  light  penetrating  into  the  superficial 
layers  of  selenium  liberates  electrons  from  the  atoms ;  these  electrons 
have  not  sufficient  energy  to  escape  from  the  metal,  and,  therefore, 
they  add  themselves  to  those  already  serving  to  transport  the  current, 
with  the  result  that  the  conductivity  is  increased.  The  present 
author  brings  forward  a  number  of  arguments  against  the  theory  of 
Ries  and  in  favour  of  the  view  that  the  light  displaces  the  equilibrium 
between  two  forms  of  the  element  A  and  B  of  very  different  electrical 
conductivity.  In  this  connexion  it  is  pointed  out  that  light  can 
provoke  allotropic  changes  in  selenium  and  increase  the  velocity  of 
such  changes  due  to  other  causes.  The  fact  that  the  conductivity 
of  selenium  is  not  of  metallic  character  is  also  opposed  to  the 
electronic  theory.  Other  cases  where  light  causes  an  alteration  in  the 
electrical  resistance  of  a  substance,  such  as  the  iodides  of  silver  and 
copper,  granular  silver,  antimonite,  and  sulphur,  are  also  discussed, 
and  are  shown  to  lend  no  support  to  Ries’s  theory.  G.  S. 

Action  of  Light  on  Water  Vapour  and  Electrolytic  Gas. 
Alfred  Coehn  and  Gustav  Grote  ( Festschrift  W.  Nernst,  1912, 
136 — 167). — The  decomposition  of  water  vapour  and  the  combination 
of  hydrogen  with  oxygen  under  the  influence  of  ultra-violet  light  has 
been  examined.  The  apparatus  employed  is  similar  to  that  used  in 
previous  experiments  on  photochemical  equilibria  (compare  Abstr., 
1910,  ii,  173,  373).  In  experiments  with  water  vapour  at  150°  and 
240°,  a  condition  of  equilibrium  is  reached  after  about  two  hours’ 
exposure  to  the  ultra-violet  rays,  and  over  this  interval  the 
equilibrium  is  independent  of  the  temperature.  As  the  intensity  of 
the  light  increases,  the  amount  of  water  decomposed  in  the  condition 
ef  equilibrium  also  increases  and  diverges  more  and  more  from  that 
corresponding  with  the  equilibrium  set  up  in  the  absence  of  ultra¬ 
violet  rays.  The  extent  of  the  decomposition  also  increases  with 
falling  pressure,  the  variation  being  greater  than  that  calculated  from 
the  law  of  mass  action. 

Ultra-violet  light  has  a  similar  accelerating  effect  on  the  combina¬ 
tion  of  hydrogen  and  oxygen.  From  experiments  with  dry  mixtures 
of  hydrogen  and  oxygen  in  the  volume  ratio  2  : 1,  it  is  found  that  the 
union  takes  place  in  accordance  with  the  requirements  of  the  equation 
for  a  unimolecular  change.  The  data  observed  at  150°  and  240°  gave 
for  the  temperature-coefficient :  kt+io-lh'—  1*04,  which  value  agrees  with 
those  found  in  the  case  of  other  photochemical  reactions. 

From  the  examination  of  the  equilibrium  gas  mixture  it  is  found 
that  small  quantities  of  hydrogen  disappear,  and  this  has  been  traced 
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to  the  reduction  of  silica  by  moist  hydrogen  under  the  influence  of  the 
active  light  rays. 

Although  there  is  no  evidence  of  the  presence  of  hydrogen  peroxide 
in  the  equilibrium  mixture  obtained  from  hydrogen  and  oxygen,  this 
is  readily  detected  when  a  mixture  of  the  two  gases  is  made  to  pass 
through  the  apparatus  with  considerable  velocity.  From  this,  it  is 
inferred  that  hydrogen  peroxide  is  an  intermediate  product  in  the 
formation  of  water  from  hydrogen  and  oxygen  under  the  influence  of 
ultra-violet  light.  The  reaction  therefore  occurs  in  two  stages : 
(I)  2H2  +  02  =  H202  +  H2;  (2)  H202  4- H2  ~  2H20. 

The  work  done  by  the  light  in  the  displacement  of  the  equilibrium 
2ELO  ^  2H24-09  is  calculated  to  be  44570  cal.  per  gram- molecule. 

II.  M.  I). 

Photochemical  Hydrolysis  of  Very  Dilute  Solutions  of  the 
Chloroplatinic  Acids.  Paul  Job  and  Marcel  Boll  ( Compt .  rend., 
1912,  155,  826 — 828.  Compare  this  vol.,  ii,  384,  407). — A  further 
study  of  the  reaction  which  takes  place  in  aqueous  solutions  of  these 
acids  (O'OOOIA)  on  exposure  to  light,  by  measuring  the  increase  in 
electrical  conductivity,  shows  that,  in  every  case,  one  atom  of  chlorine 
remains  combined  with  the  platinum.  As  the  compound  formed  will 
probably  contain  two  atoms  of  platinum  in  the  molecule,  all  the 
monoplatinic  acids  being  unstable  under  the  given  conditions,  the 
authors  suggest  that  the  hydrolysis  may  be  best  represented  by  the 
equation  :  2  H2Pt(OH)6_nCJ„,  +  (2 n  -  1)H20  =  (2n  -  1)HC1  4- 
H2Pt(OH)5Cl,H2Pt(OH)6. 

The  solutions  obtained  remain  unaltered  for  some  time,  but  finally 
deposit  a  reddish  brown,  flocculent  precipitate  of  platinum  hydroxide, 
and  there  is  a  further  increase  in  the  conductivity : 

H2PtCl(OH)5,H2Pt(OH)6  +  H20  =  HC1  +  2H2Pt(OH)fi. 

W.  G. 

Action  of  Sunlight  on  Methyl  Alcohol.  Harry  D.  Gibbs 
(Philippine  J.  Sci.,  1912,7,57 — 74). — The  principal  products  of  the 
action  of  methyl  alcohol  on  jo-benzoquinone  in  the  presence  of  sunlight 
are  formaldehyde  and  quinol.  Methyl  alcohol  alone  in  the  presence  of 
oxygen  and  sunlight  is  oxidised  to  formaldehyde,  oxidation  proceeding 
more  rapidly  with  increasing  concentration  of  the  methyl  alcohol. 
Little  or  no  formic  acid  appears  to  be  simultaneously  formed. 
Similarly,  formaldehyde  is  produced  when  hydrogen  peroxide  acts  on 
methyl  alcohol  or  its  aqueous  solutions. 

When  conductivity  water  is  exposed  to  sunlight  in  the  presence  of 
air  or  oxygen,  hydrogen  peroxide  appears  to  be  formed  in  small 
quantity.  For  the  detection  of  the  latter  substance,  Bach’s  reagent 
was  found  to  be  more  sensitive  than  titanic  and  vanadic  acid  solutions. 

H.  W. 

Methyl  Salicylate.  III.  Coloration  of  Methyi  Salicylate 
and  Some  Allied  Compounds  in  Sunlight.  Harry  D.  Gibbs, 
R.  R.  Williams,  and  David  S.  Pratt  (Philippine  J.  Sci.,  1912, 
7,  (2),  79 — 96.  Compare  Abstr.,  1908,  ii,  906  ;  1909,  i,  231). — Methyl 


ii.  1120 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


salicylate  alone,  in  the  presence  of  water,  of  dilute  acids,  or  of  alkalis 
becomes  coloured  on  exposure  to  air  and  sunlight,  the  tint  varying  from 
light  yellow  for  short  exposures  to  reddish-brown  for  protracted  exposure. 
Active  oxidising  agents,  such  as  ozone,  hydrogen  peroxide,  oxygen 
liberated  at  the  anode,  persulphuric  acid,  chromic  acid,  etc.,  can  effect 
this  change  in  the  dark.  Similar  results  were  obtained  with  o-,  m- 
and  jo-cresols,  the  second  of  which  colours  most  rapidly.  jt)-Methoxy- 
toluene  was  unaffected  by  light.  The  esters  of  the  three  hydroxy- 
benzoic  acids  coloured  more  rapidly  than  the  free  acids,  the  meta-com¬ 
pounds  being  the  most  rapidly  changed,  whilst  the  para-compounds 
were  practically  unaffected.  Gentisic  acid  and  its  esters  were  found  to 
be  the  most  susceptible  of  all  the  substances  employed  to  the  action  of 
light,  benzoquinonecarboxylic  acid  or  its  esters  being  probably 
formed.  The  latter  substances  could  not  be  obtained  in  a  pure 
condition,  but  by  cautious  oxidation  of  methyl  gentisate  by  means 
of  hydrogen  peroxide  in  the  presence  of  hydroxylamine  hydrochloride, 
the  corresponding  monoxime  was  prepared  as  an  amorphous,  dark 
chocolate-coloured  powder. 

All  the  substances  investigated,  which  become  coloured  in  sunlight, 
contain  a  labile  hydrogen  atom,  and  the  behaviour  in  sunlight  is 
intimately  connected  with  the  absorption  band  in  the  ultra-violet, 
indicating  ketoenolic  tautomerism.  H.  W. 

Physico-chemical  Studies  of  Photographic  Developers. 
I.  Nikolai  Schiloff  and  S.  Fedoroff.  II.  Nikolai  Schiloff  and 
Boris  Berkenstein. — See  this  vol.,  i,  937,  966. 

Different  Methods  of  Photochemical  Decomposition  of 
Dextrose  and  Galactose  according  to  the  Wave-length  of  the 
Radiations.  Daniel  Berthelot  and  Henry  Gaudechon  ( Compt . 
rend.,  1912,  155,  831 — 833.  Compare  Abstr.,  1910,  ii,  813). — Unlike 
the  ketones  (compare  this  vol.,  i,  750),  the  aldoses,  dextrose,  galactose, 
and  mannose,  are  practically  unaffected  on  exposure  in  aqueous 
solutions  to  sunlight.  They  are,  however,  decomposed  under  the 
influence  of  medium  ultra-violet  rays  (A.  — 0’30  to  0'25/x,).  Carbon 
monoxide  and  hydrogen  are  evolved, ’and  the  corresponding  alcohol,  with 
one  carbon  atom  less  than  the  sugar  used,  is  formed.  As  in  the  case 
of  the  ketones,  secondary  reactions  occur  when  they  are  exposed  to  the 
extreme  ultra-violet  rays,  carbon  dioxide  and  methane  being  evolved. 
The  liquid  becomes  acid  and  capable  of  reducing  Febling’s  solution  and 
ammoniacal  silver  nitrate.  W.  G. 

Retardation  of  Photochemical  Reactions  by  Oxygen.  Fritz 
Weigert  [in  part,  with  D.  Saveanu]  ( Festschrift  W.  Nernst,  1912, 
464 — 487). — When  an  aqueous  solution  of  quinine  sulphate  in  contact 
with  air  is  exposed  to  the  light  emitted  by  a  quartz  mercury  vapour 
lamp,  oxygen  is  absorbed  and  experiments  have  been  made  to  elucidate 
the  nature  of  this  reaction.  The  progress  of  the  change  could  be 
readily  followed  by  measurements  of  the  volume  of  gas  absorbed. 

The  reaction  velocity  increases  with  increasing  concentration  of  the 
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quinine  sulphate,  but  is  diminished  by  addition  of  acid.  From 
experiments  with  gas  mixtures  containing  variable  proportions  of 
oxygen,  it  is  found  that  the  reaction  velocity  increases  continuously 
as  the  partial  pressure  of  the  oxygen  diminishes.  For  a  mixture  of 
oxygen  and  nitrogen  containing  0‘6%  of  oxygen,  the  velocity  is  about 
thirty  times  as  large  as  for  pure  oxygen.  The  nature  of  the  oxidation 
process  appears  to  vary,  however,  with  the  proportion  of  oxygen  in 
the  gas  mixture,  for  a  larger  proportion  of  the  absorbed  oxygen  was 
found  to  have  been  activated  when  the  gas  mixture  was  rich  in 
oxygen.  The  activated  oxygen  is  only  present  to  a  small  extent  in 
the  form  of  hydrogen  peroxide,  the  major  portion  existing  in  a  loosely 
combined  form,  which  may  be  removed  by  a  current  of  carbon  dioxide 
or  nitrogen. 

To  account  for  the  observations,  it  is  supposed  that  the  quinine 
sulphate  is  acted  on  by  the  light  rays,  giving  rise  to  a  heterogeneous 
system  in  which  the  nuclei  formed  play  the  part  of  a  catalyst.  The 
reaction  nuclei  are  then  acted  on  by  the  dissolved  oxygen,  with  the 
result  that  the  stationary  concentration  of  the  catalyst  will  diminish 
as  the  concentration  of  the  dissolved  oxygen,  and  therefore 
the  proportion  of  oxygen  in  the  gas  mixture,  increases. 

A  similar  influence  of  the  oxygen  concentration  on  the  reaction 
velocity  has  also  been  observed  in  the  photochemical  oxidation  of 
fluorescein  and  tetraiodofluorescein.  H.  M.  D. 

8-Rays  Produced  by  /3-Rays.  Norman  Campbell  (Phil.  Mag., 
1912,  [vi],  24,  783 — 788.  Compare  this  vol.,  ii,  1027). — In  order  to 
establish  the  identity  of  the  8-rays  produced  by  /3-rays  by  impact  on 
solids  with  those  produced  by  a-rays,  they  were  investigated  under 
similar  conditions.  The  apparatus  consisted  of  two  parallel  electrodes, 
one  pierced  with  a  hole  and  covered  with  thin  foil,  through  which  the 
exciting  rays  enter,  exciting  8-rays  in  both  electrodes.  a-Rays  from 
polonium  and  /3-rays  produced  by  A-rays  were  employed  as  exciting 
rays,  the  current  between  the  electrodes  being  measured  with  different 
potential  differences.  The  quality  of  the  8-rays  produced  by  the 
/3-rays  was  found  to  be  independent  of  the  penetrating  power  of  the 
/3-rays,  and  of  the  material  they  strike.  Saturation  was  reached  at 
40  volts,  and  when  the  ratio  of  the  ionisation  current  to  the  satura¬ 
tion  current  was  plotted  against  the  potential  difference,  identical 
curves  were  obtained  for  the  experiments  with  a-  and  with  /3-rays.  The 
conclusion  was  drawn  that  the  8-rays  owe  their  properties  neither  to 
the  ionising  rays  nor  to  to  the  material  ionised,  but  to  some  mechanism 
concerned  in  all  ionisation.  When  the  electrodes  are  covered  with 
paper,  practically  no  S-rays  are  produced,  for  since  it  is  generally 
conceded  that  A-rays  do  not  ionise  save  through  the  intermediate 
production  of  (3- rays,  it  is  to  be  expected  that  no  8-rays  will  be 
produced  by  A-rays  apart  from  (3- rays.  The  /^-radiation  generated 
by  A-rays  falling  on  paper  is  very  small.  F.  S. 

Recoil  Atoms  in  Ionised  Air.  Alois  F.  Kovarik  (Phil.  Mag., 
1912,  [vi],  24,  722 — 727). — The  effect  was  investigated  of  strongly 
ionising  the  air  (by  means  of  a  tube  containing  radium  emanation  and 
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thin  enough  to  allow  a-rays  to  escape)  between  the  plates  in  collecting 
recoiled  actinum-/)  from  the  actinium  active  deposit.  The  amount  of 
actinium- D  collected  rose  from  12  to  100  as  the  radium  emanation  (10 
millicuries  initially)  decayed,  showing  that  the  recoiled  atoms,  initially 
positively  charged,  lose  their  charge  like  positive  ions  by  recombination 
with  negative  ions  in  the  gas.  Increasing  the  electric  field  between 
the  plates  kept  at  constant  difference  apart,  or  decreasing  the  distance 
keeping  the  field  constant,  produces  an  increase  in  the  amount  of 
actinium-/)  collected  by  recoil.  With  highly  polished  plates  more 
actinium-/?  was  collected  than  from  rough  plates,  but  under  the  most 
favourable  conditions  the  amount  collected  was  less  than  half  the 
theoretical.  If  all  the  atoms  of  actinium-/)  were  equally  capable  of 
recoiling,  50%  of  the  atoms  formed  should  be  collected,  whereas  the 
maximum  obtained  was  23%.  F.  S. 

Excitation  of  the  Phosphorescent  Alkaline  earth  Metal 
Sulphides  by  Canal  Rays.  Hans  Baerwald  (Ann.  Physik ,  1912, 
[iv],  39,  849 — 886). — Experiments  have  been  made  to  ascertain 
whether  charged  or  uncharged  canal  rays  exhibit  any  difference  in 
regard  to  their  power  of  exciting  phosphorescence.  Observations  were 
made  with  hydrogen  and  air  canal  rays,  alkaline-earth  metal  sulphides, 
containing  bismuth  or  copper  as  metallic  “  impurity,”  and  impure 
zinc  sulphide  being  employed  as  phosphorescent  substances.  The 
beam  of  canal  rays  was  made  to  pass  through  an  electric  field  before 
reaching  the  phosphorescent  screen,  and  the  intensities  of  the  phos¬ 
phorescence  excited  by  the  undeflected  and  deflected  beams  were 
measured  by  means  of  a  special  form  of  photometer  From  these  data 
and  the  measured  intensities  of  the  charged  and  uncharged  rays,  it  is 
possible  to  compare  the  activities  of  the  different  beams.  The  results 
show  that  the  specific  activity  of  the  charged  rays  is  greater  than  that 
of  the  uncharged  rays,  but  that  there  is  no  difference  between  the 
effects  produced  by  positively  and  negatively  charged  rays. 

The  observations  indicate  that  the  excitation  of  phosphorescence  and 
the  chemical  activity  of  the  canal  rays  are  not  interdependent,  for  the 
chemical  activity  is  solely  determined  by  the  number  of  the  canal  ray 
particles  irrespective  of  whether  they  are  electrically  charged  or  not. 

H.  M.  D. 

Mobility  of  the  Negative  Ion  at  Low  Pressures.  George  W. 
Todd  ( Proc .  Gamb.  Phil.  Soc.,  1912,  16,  653 — 65T.  Compare  Abstr., 
1911,  ii,  245,  1050). — The  dependence  of  the  mobility  of  the  negative 
ions,  produced  by  a  beam  of  Rontgen  rays,  on  the  pressure  of  the  gas 
has  been  examined  in  air,  carbon  dioxide,  hydrogen  sulphide,  sulphur 
dioxide,  and  hydrogen.  The  curves  obtained  by  plotting  the  product  of 
pressure  and  mobility  against  the  pressure  show  that  at  low  pressures 
the  negative  ions  have  greater  mobilities  than  the  inverse  pressure  law 
requires,  and  that  the  pressures  at  which  the  mobilities  begin  to  deviate 
from  the  inverse  pressure  law  are  approximately  proportional  to  the 
normal  mobilities  in  the  different  gases. 

The  relationship  between  the  normal  mobility  and  the  critical 
pressure  appears  to  be  the  same  for  both  positive  and  negative  ions. 

H.  M.  D. 
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Dissymmetry  of  Positive  and  Negative  Ions  Relatively  to 
the  Condensation  of  Water  Vapour  in  an  Atmosphere  of 
Carbon  Dioxide.  E.  Besson  ( Gompt .  rend.,  1912,  155,  711 — 713). — 
Using  .X-ray  ionisation  the  phenomenon  observed  is  much  clearer  than 
in  the  case  of  air  (compare  Abstr.,  1911,  ii,  839).  Here,  as  with  air, 
the  cloud  formed  is  always  much  more  intense  when  the  negative  ions 
are  in  excess.  When  the  gas  is  ionised  but  there  is  no  field,  the  cloud 
seems  to  be  identical  with  that  obtained  when  the  negative  ions  are  in 
excess.  If  the  ionisation  of  the  gas  is  produced  by  radium,  the  cloud 
without  field  is  much  more  intense  than  where  the  negative  ions  are  in 
excess.  The  value  7’27  which  the  author  finds  for  the  supersaturation 
relative  to  carbon  dioxide  is  in  close  agreement  with  Wilson’s  value  of 
7  3  for  air,  when  dissymmetry  ceases  to  exist  (compare  Abstr.,  1898, 
ii,  372).  W.  G. 

Number  of  a- Particles  Expelled  when  an  Atom  of 
Thorium  Emanation  Disintegrates.  John  Satterly  ( Proc . 
Carnb.  Phil.  Soc.,  1912,  16,  667 — 673). — It  is  shown  that  the  ratio  of 
the  number  of  a-particles  which  are  expelled  in  the  disintegration  of 
an  atom  of  radium  emanation  to  the  number  expelled  in  the  disin¬ 
tegration  of  an  atom  of  thorium  emanation  can  be  calculated  from 
the  rates  of  disintegration  and  the  ionising  powers  of  the  quantities 
of  radium  and  thorium  emanation  which  are  in  equilibrium  with 
known  quantities  of  radium  and  thorium  respectively. 

The  ionisation  data  obtained  indicate  that  the  transformation  of  an 
atom  of  thorium  emanation  into  thorium-A  and  of  an  atom  of 
thorium-A  into  thorium-5  is  in  each  case  accompanied  by  the 
expulsion  of  only  one  a-particle.  H.  M.  D. 

The  Radioactive  Constituents  of  the  Sediments  from  the 
Springs  of  Hokuto,  Taiwan.  Masataro  Hayakawa  and 
Tomonori  Nakano  ( Zeitsch .  anorg.  Chem.,  1912,  78,  183 — 190). — 
The  sediment  consists  of  anglesobarite,  together  with  small  quantities 
of  other  substances,  including  0'2%  of  ceria  and  lanthana.  The 
activity  is  very  variable,  values  ranging  from  1/16  to  1/90  of  that  of 
pitchblende  being  obtained  from  different  samples.  Ionium,  polonium, 
and  radium  have  been  recognised,  but  uranium  and  radio-lead  are 
absent.  C.  H.  D. 

Radioactivity  of  the  Waters  of  Monte  Amiata  and  Ex¬ 
periments  on  the  Atmospheric  Dispersion  of  that  District. 
Raffaelo  Nasini  and  C.  Porlezza  ( Atti  R.  Accad.  Lincei,  1912,  [v], 
21,  ii,  475 — 478.  Compare  this  vol.,  ii,  525). — A  repetition  of  the 
previous  experiments  confirms  the  results  then  recorded.  R.  V.  S. 

The  Affinity  Constants  of  Hydrogen  Peroxide.  R.  A. 
Joyner  {Zeitsch.  anorg.  Chem.,  1912,  77,  103 — 115). — The  electrolytic 
dissociation  of  hydrogen  peroxide  into  ions  H’  and  H02'  has  been 
studied  by  several  methods.  The  conductivity  of  its  solutions, 
measured  by  means  of  iron  electrodes  coated  with  tin,  leads  to 
uncertain  results,  as  the  conductivity  is  comparable  with  that  of 
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water.  The  hydrolysis  of  ethyl  acetate  by  the  sodium  salt  gives  the 
constant  0'77  xlO-12;  the  extraction  of  solutions  of  the  sodium  salt 
with  amyl  alcohol  gives  0*59  x  10  ~12,  and  the  conductivity  of  the 
salt,  0‘64  x  10-12.  The  molecular  heat  of  ionisation  at  0°  is  about 
8600  cal.  C.  H.  D. 

Electrical  Conductivity  of  Solid  and  Molten  Silver  and 
Thallous  Haloids.  Carl  Tubandt  [with  Erich  Lorenz]  ( Festschrift  W. 
JVernst ,  1912,  446 — 458). — In  reference  to  the  view  that  the  haloids 
of  silver  and  univalent  thallium  occur  in  forms  which  may  be  regarded 
as  crystalline-liquids,  an  examination  has  been  made  of  the  electrical 
conductivity  of  these  substances  at  temperatures  extending  con¬ 
siderably  above  and  below  the  respective  melting  points.  In  all  cases 
there  is  an  abrupt  change  in  the  conductivity  at  a  perfectly  definite 
temperature,  and  the  conductivity  curves  furnish  no  evidence  of  the 
existence  of  crystalline-liquid  modifications. 

Except  in  the  case  of  silver  iodide,  there  is  a  large  drop  in  the 
conductivity  on  solidification.  The  comparatively  small  increase 
which  is  observed  with  silver  iodide  is  probably  due  to  the  contraction 
which  accompanies  solidification.  When  the  solidified  silver  iodide 
is  gradually  cooled,  an  abrupt  fall  in  conductivity  is  found  at  144°,  and 
this  evidently  corresponds  with  the  transition  of  the  regular  into  the 
hexagonal  modification.  H.  M.  D. 

Conductivity  and  Negative  Viscosity  Coefficients  of  Certain 
Rubidium  and  Ammonium  Salts  in  Glycerol  and  in  Mixtures 
of  Glycerol  and  Water  from  25°  to  75°.  P.  B.  Davis  and  Harry 
C.  Jones  (Zeitsch.  physikal.  Chern.,  1912,  81,  68 — 112.  Compare  Guy 
and  Jones,  Abstr.,  1911,  ii,  863). — The  electrical  conductivity  of 
solutions  of  ammonium  iodide  and  of  rubidium  chloride,  bromide,  and 
iodide  in  glycerol  and  in  mixtures  of  glycerol  and  water,  and  also  the 
viscosities  of  these  solutions,  have  been  measured  at  intervals  of 
temperature  from  25°  to  75°.  The  experimental  data  are  given  in 
detail  in  the  paper. 

The  conductivities  of  solutions  of  salts  in  glycerol  are  very  small, 
but  increase  with  rising  temperature  and  also,  with  very  few  exceptions, 
on  dilution.  In  the  case  of  salts  which  cause  a  pronounced  lowering 
in  the  viscosity  of  the  solvent  there  is  a  minimum  in  the  conductivity 
curves  of  saturated  solutions,  and  the  change  of  conductivity  is 
parallel  to  the  change  of  fluidity. 

Conductivities  in  mixtures  of  glycerol  and  water  are  always  smaller 
than  those  calculated  according  to  the  mixture  rule.  Rubidium  salts 
have  a  very  pronounced  effect  in  diminishing  the  viscosity  of  glycerol, 
more  so  than  the  corresponding  potassium  salts,  and  in  this  respect 
ammonium  salts  behave  more  like  rubidium  than  potassium  salts. 
The  percentage  elevation  of  the  viscosity  of  the  solvent  by  dissolved 
salts  diminishes  with  increase  of  temperature  and  with  increasing 
dilution.  The  curves  representing  the  variation  of  the  electrical 
conductivity  and  fluidity  of  mixtures  of  glycerol  and  water  are  very 
similar  in  appearance.  G.  S. 
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Conductivity  and  Dissociation  of  Certain  Organic  Acids 
in  Aqueous  Solution  at  Different  Temperatures.  A.  Springer, 
jun.,  and  Harry  C.  Jones  (Amer.  Ckem.  J.,  1912,  48,  411 — 453. 
Compare  White  and  Jones,  Absfcr.,  1910,  ii,  13,  821  ;  Wightman  and 
Jones,  1911,  ii,  689;  this  vol.,  ii,  1035). — In  continuation  of  the 
study  of  the  conductivity  and  dissociation  of  organic  acids  in  aqueous 
solution,  measurements  have  now  been  made  at  several  temperatures 
between  0°  and  65°  of  the  conductivity  of  dichloroacetic,  phenylacetic, 
ethylmalonic,  isopropylmalonic,  butylmalonic,  allylmalonic,  benzyl- 
malonic,  dimethylmalonic,  methylethylmalonic,  diethylmalonic,  di- 
propylmalonic,  bromosuccinic,  dibromosuccinic,  pyromucic,  phenyl- 
propiolic,  salicylic,  acetyl  salicylic,  sulphosalicylic,  anisic,  vanillic, 
aniline-m-sulphonic,  sulphanilic,  /3-phenylpropionic,  cinnamic,  o-cou- 
maric,  o-phthalic,  and  naphthionic  acids,  and  also  of  4  : 6-dinitro-2- 
aminophenol. 

In  general,  the  results  confirm  those  of  the  earlier  work.  The 
percentage  temperature-coefficients  of  conductivity  are  generally  small 
and  of  the  same  order  of  magnitude,  and  decrease  with  rise  of  tempera¬ 
ture.  Expressed  in  conductivity  units,  the  temperature-coefficients 
increase  rapidly  with  dilution  and  decrease  with  rise  of  temperature. 
The  stronger  the  organic  acid  the  larger  are  the  conductivity  units. 
The  percentage  temperature-coefficients  of  the  amino-acids  are 
particularly  large,  and  the  coefficients  expressed  in  conductivity  units 
increase  with  rise  of  temperature.  This  behaviour  is  explained  by  the 
inner  salt-forming  power  of  the  compounds.  The  relative  strengths  of 
organic  acids  do  not  seem  to  be  influenced  by  change  of  temperature. 
Strong  organic  acids  do  not  obey  Ostwald’s  dilution  law.  Most  dibasic 
organic  acids  dissociate  like  monobasic  acids.  The  migration  velocities 
of  the  anions  of  organic  acids  are  a  function  of  the  number  of  atoms 
present  in  the  anions,  and  values  for  dibasic  acids  may  be  found 
by  means  of  this  principle.  The  relation  of  the  dissociation  to  the 
temperature  seems  to  be  irregular.  In  general,  the  maximum  dis¬ 
sociation  was  reached  at  the  temperatures  employed,  and  only  in  the 
case  of  the  amino-acids  does  the  dissociation  increase  at  temperatures 
above  50°.  Isomeric  acids  do  not  behave  similarly  with  regard  to 
change  in  their  dissociation.  A  relation  has  been  found  between  the 
behaviour  of  certain  isomeric  acids  and  their  structure  and  power  of 
forming  inner  salts  and  anhydrides.  E.  G. 

Measurements  of  the  Electrical  Conductivity  of  Aceto¬ 
phenone  Solutions  of  Certain  Organic  Bases  and  Acids. 
Henry  J.  M.  Creighton  (Trans.  Nova  Scotia  Inst.,  1912,  13, 
154 — 161). — Measurements  have  been  made  of  the  electrical  conduc¬ 
tivity  of  05 N  solutions  of  a  number  of  organic  bases  and  of  the  salts 
formed  by  these  with  camphorcarboxylic  acid  in  acetophenone.  The 
data  show  that  the  degree  of  ionisation  of  both  bases  and  salts  is  very 
small,  although  the  conductivity  of  the  salts  is  from  twenty  to  several 
hundred  times  greater  than  that  of  the  corresponding  bases.  The 
order  assumed  by  the  bases  when  arranged  according  to  their  conduc¬ 
tivity  in  acetophenone  is  different  from  that  furnished  by  the  conduc¬ 
tivity  data  for  aqueous  solutions. 
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Measurements  of  the  conductivity  of  piperidine,  camphorearboxylic 
acid,  bromocamphorearboxylic  acid,  and  piperidine  camphorcarboxylate 
at  different  dilutions  show  that  the  molecular  conductivity  increases 
with  the  dilution  in  all  cases.  H.  M.  D. 

Silent  Electric  Discharges  in  Gases  at  Atmospheric 
Pressure.  Ernst  H.  Kiesenfeld  ( Festschrift  W.  Nernst,  1912, 
374 — 382.  Compare  Zeitsch.  Elektrochem .,  1911,  16,  925). — Further 
experiments  have  been  made  to  ascertain  the  minimum  potential 
required  for  the  passage  of  the  silent  discharge  through  hydrogen, 
oxygen,  carbon  dioxide,  and  nitrogen,  and  its  dependence  on  the 
dimensions  of  the  ‘‘  ozoniser,”  the  nature  of  the  glass,  and  the  frequency 
of  the  alternating  current.  The  silent  discharge  potential  is 
appreciably  smaller  than  the  sparking  potential  in  continuous  current 
discharge.  In  both  cases,  however,  the  order  of  the  gases,  arranged 
according  to  the  minimum  discharge  potential,  is  the  same. 

For  “  ozonisers  ”  of  the  same  dimensions  the  silent  discharge 
potential  increases  with  the  electrical  resistance  of  the  glass,  and 
appears  to  vary  with  the  cube-root  of  the  frequency  of  alternation. 
No  silent  discharge  could  be  obtained  with  an  “ozoniser”  of  quartz 
glass,  and  this  is  attributed  to  its  insulating  properties. 

The  minimum  potentials  for  the  different  gases,  when  referred  to 
hydrogen  as  standard,  are  not  invariable,  but  the  relative  values 
increase  with  increasing  size  of  the  “  ozoniser,”  and  fall  with  increasing 
frequency  of  alternation. 

In  the  case  of  oxygen  and  carbon  dioxide,  the  passage  of  the  silent 
discharge  is  attended  by  hysteresis  effects,  and  in  consequence  of  this, 
it  is  only  possible  to  obtain  the  values  of  the  minimum  potential  by 
gradually  lowering  the  applied  potential.  H.  M.  D. 

Formation  of  Ozone  by  the  Silent  Electric  Discharge  and  the 
Estimation  of  Ozone  by  Absorption  Measurements  in  the 
Ultra-violet.  Friedrich  Kruger  (and  M.  Moeller)  ( Festschrift  W. 
Nernst ,  1912,  240 — 251). — According  to  Warburg’s  measurements,  the 
number  of  coulombs  required  for  the  production  of  a  gram-equivalent  of 
ozone  varies  with  the  nature  of  the  electrical  discharge  through  the 
oxygen,  but  is  in  all  cases  very  much  smaller  than  the  quantity 
(96540  coulombs)  required  in  the  electrolytic  production.  The  forma¬ 
tion  of  ozone  by  the  silent  discharge  cannot  be  due,  therefore,  to 
electrolytic  action,  and  it  is  suggested  that  the  liberation  of  secondary 
rays  by  the  action  of  high  speed  cathode  rays  on  the  oxygen  molecules 
is  the  determining  factor  in  the  formation  of  ozone.  The  emission  of  a 
secondary  electron  causes  the  oxygen  molecule  to  decompose  into  atoms, 
which  then  combine  with  unaltered  molecules  to  form  ozone.  Accord¬ 
ing  to  this,  two  molecules  of  ozone  result  from  the  emission  of  a  single 
secondary  electron.  From  the  number  of  coulombs  required  per  gram- 
equivalent  by  the  different  methods  of  discharge,  the  number  of 
secondary  electrons  produced  from  each  primary  electron  can  be 
calculated.  These  numbers,  varying  from  17  in  the  case  of  positive 
point  discharge  to  287  for  silent  discharge  in  a  metal  apparatus, 
correspond  with  velocities  of  the  primary  rays  between  1000  and 
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50,000  volts.  This  result  is  quite  consistent  with  the  experimental 
conditions. 

The  part  of  the  paper  dealing  with  the  photometric  estimation 
of  ozone  has  been  published  previously  (this  vol.,  ii,  821). 

H.  M.  D. 

Becquerel  Effect  for  Complex  Iron  and  Uranium  Salts. 
Herbert  Schiller  ( Zeitsch .  physikal.  Chem.,  1912,  80,  641 — 668. 
Compare  Baur,  Abstr.,  1908,  ii,  790  ;  Titlestad,  Abstr.,  1910,  ii,  379  ; 
Schafer,  ibid.,  380). — It  is  proposed  to  term  the  phenomenon  of  the 
alteration  of  electric  potential  under  the  influence  of  light  the 
“Becquerel  effect.”  The  potential  of  cells  containing  a  solution  of 
ferrous  and  ferric  potassium  oxalates  becomes  more  negative  on 
exposure  to  light,  and  an  alteration  of  potential  also  occurs  when 
a  solution  of  potassium  ferrous  oxalate  alone  is  used.  As  reduction  of 
the  ferric  salt  takes  place  on  exposure  to  light,  also  causing  an 
alteration  of  potential,  the  change  of  potential  is  the  sum  of  the 
Becquerel  effect  (without  chemical  action)  and  the  reducing  effect. 

The  potential  increases  the  more  rapidly  on  exposure  to  light,  and 
the  maximum  is  the  greater  the  greater  the  proportion  of  ferric  salt  in 
the  solution.  The  initial  rate  of  rise  of  potential  is  proportional  to 
the  light  intensity.  The  rate  of  fall  of  potential  on  placing  in  the 
dark  is  the  more  rapid  the  greater  the  proportion  of  ferrous  salt  in  the 
mixture.  The  existence  of  maximum  values  of  the  Becquerel  effect 
which  depend  on  the  light  intensity  and  on  the  composition  of  the 
solutions  has  been  established. 

Mixtures  of  uranyl  and  uranous  formates  and  oxalates  give  results 
in  qualitative  agreement  with  those  for  ferric  and  ferrous  salts  just 
described,  the  change  of  potential  on  exposure  to  light  varying  from 
6  to  300  millivolts. 

The  nature  of  the  Becquerel  effect  is  discussed,  and  evidence  in 
favour  of  Baur’s  “  energetic  ”  explanations  ( loc .  cit.)  is  adduced. 

Emil  Baur,  in  a  note  to  the  foregoing  paper,  contends  that  the 
statement  of  Usher  and  Priestley  (compare  Abstr.,  1906,  ii,  299), 
according  to  which  carbon  dioxide  is  reduced  to  formic  acid  on 
exposure  to  light  in  the  presence  of  uranyl  sulphate,  is  erroneous  G.  S. 

Potential  of  Hydrogen  Peroxide.  Karl  Bornemann  ( Festschrift 
W.  JVemst,  1912,  118 — 131). — Systematic  measurements  have  been 
made  of  the  potential  difference  at  a  platinum  electrode  immersed  in 
lA'-sulphuric  acid  containing  varying  quantities  of  hydrogen  peroxide. 
This  electrode  was  combined  with  a  hydrogen  electrode,  also  in  contact 
with  lAr-sulphuric  acid,  and  observations  were  made  after  anodic  and 
cathodic  polarisation,  and  also  with  the  electrode  in  a  non-polarised 
condition.  The  data  obtained  show  that  for  a  solution  containing  one 
gram-molecule  of  hydrogen  peroxide  per  litre,  —  0’69  volt  may  be 
taken  as  a  lower  limit  for  the  reduction  potential  when  measured 
against  hydrogen  in  contact  with  a  solution  of  the  same  hydrogen  ion 
concentration.  Previous  measurements  {Zeitsch.  Elektrochem.,  1909, 
15,  673)  indicate  that  —  0’63  volt  may  be  taken  as  the  upper  limiting 
value,  and  since  these  limits  only  differ  to  the  extent  of  0’06  volt,  the 
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value  of  the  reduction  potential  may  be  taken  as  —  0-66  ±  0'03  volt. 
From  this,  the  value  of  the  oxidation  potential  is  -  1'80  ±0'03  volt, 
this  also  being  referred  to  hydrogen  in  contact  with  the  same  hydrogen 
ion  concentration.  H.  M.  D. 

Electrolytic  Potentials  and  the  Pei-iodic  System.  Wilhelm 
Palmaer  ( Festschrift  W.  Nernst,  1912,  332 — 340). — If  the  electrolytic 
potentials  of  the  elements  are  plotted  against  the  atomic  weights,  a 
series  of  discontinuous  curves  are  obtained,  which  afford  strong  evidence 
of  the  periodic  character  of  the  electrolytic  potential.  In  the  diagram 
thus  produced,  the  positive  elements  of  high  and  the  negative  elements 
of  low  electrolytic  solution  pressure  are  situated  above  the  line  of 
abscissae,  whilst  the  positive  elements  of  -  low  and  the  negative  elements 
of  high  electrolytic  solution  pressure  lie  below  this  line. 

The  position  of  certain  elements  on  the  electrolytic  potential  curves 
is  discussed  in  reference  to  the  usual  groupings  in  the  periodic  table, 
and  it  is  pointed  out  that  the  diagram  affords  a  means  of  estimating 
approximately  the  electrolytic  potentials  of  elements  for  which  the 
values  have  not  yet  been  determined.  H.  M.  D. 

Tantalum  Electrodes.  Otto  Brunck  ( Chem .  Zeit.,  1912,  30 
1233 — 1234). — The  author  has  investigated  the  use  of  tantalum  as  a 
substitute  for  platinum,  owing  to  the  high  price  of  the  latter  metal. 
Below  200°  tantalum  behaves  as  a  noble  metal,  being  attacked  neither 
by  the  oxygen  of  the  air,  nor  by  acids,  with  the  exception  of  con¬ 
centrated  hydrofluoric  acid  ;  even  aqua  regia  is  without  action.  It  is 
also  completely  resistant  towards  aqueous  solutions  of  the  alkalis, 
although  it  is  attacked  by  the  fused  aikalis.  On  heating  in  the  air,  it 
commences  to  oxidise  at  a  temperature  considerably  below  red  heat. 

As  cathode,  tantalum  can  replace  platinum  in  all  cases.  When  used 
as  anode,  however,  it  quickly  becomes  coated  with  a  layer  of  dark  blue 
oxide,  probably  Ta204,  which  offers  a  great  resistance  to  the  passage  of 
the  current.  It  is  readily  plated  with  platinum,  and  then  can  be 
used  as  anode  in  the  ordinary  way,  a  deposit  of  a  few  centigrams  of 
platinum  being  sufficient. 

Using  a  tantalum  cathode,  quantitative  deposits  of  silver,  copper, 
platinum,  and  cadmium  were  obtained  from  the  acid  sulphate  solutions, 
zinc  from  an  alkaline  zincoxide  solution,  nickel  and  cobalt  from  an 
ammoniacal  solution,  and  tin  and  antimony  from  solutions  of  their 
thio-salts.  The  deposits  are  readily  removed  from  the  electrode  by 
means  of  acids,  leaving  the  tantalum  in  a  bright  condition.  There  is 
no  tendency  for  zinc  and  cadmium  to  alloy  with  tantalum,  as  is  the 
case  with  platinum.  Deposits  of  platinum  and  gold  can  be  removed 
with  aqua  regia. 

The  price  of  tantalum  is  only  40%  of  that  of  platinum.  There  is 
also  a  further  saving  in  cost  owing  to  the  facts  that  the  density  is  less 
than  that  of  platinum,  and  that  the  electrodes  can  be  made  thinner 
than  platinum  electrodes,  owing  to  the  greater  r'gidity  of  tantalum. 

Tantalum  electrodes  may  also  replace  platinum  in  the  electrolysis 
of  alkaline  solutions,  and  can  be  used  in  the  manufacture  of  electrolytic 
bleach.  T.  S.  P. 
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Lead  Sulphide  Electrode  and  the  Passivity  of  Lead.  Peter 
P.  Lebedeff  ( Zeitsch .  Eleklrochem.,  1912,  18,  891 — 896). — The  E.M.F. 
of  the  cell  Pb  |  PbS,NaHS,H2S  j  KC1  [  KCl,Hg2Cl2  j  Hg  has  been 
measured  by  Bernfeld  (compare  Abstr.,  1898,  ii,  150),  and  it  has  been 
found  that  the  solubility  of  lead  sulphide  calculated  from  the  results 
does  not  agree  with  the  value  as  determined  by  other  methods.  As  it 
appeared  that  there  must  be  some  source  of  error  in  Bernfeld’s 
experiments,  the  measurements  have  been  repeated  and  his  results 
confirmed.  The  explanation  of  the  discrepancy  indicated  above  has 
been  found  in  the  fact  that  the  electrode  is  not  reversible  ;  the  lead 
becomes  passive  and  behaves  like  a  noble  metal.  The  chief  evidence  of 
this  is  that  almost  exactly  the  same  potential  is  observed  when  the 
lead  electrode  is  displaced  by  one  of  platioum,  and,  further,  that  lead 
does  not  liberate  hydrogen  from  a  normal  solution  of  sodium  hydrogen 
sulphide,  as  it  should  do  if  it  remains  in  the  active  form.  No  satisfactory 
explanation  has  been  found  for  the  fact  that  a  lead  or  platinum 
electrode  immersed  in  a  solution  of  sodium  hydrogen  sulphide  saturated 
with  hydrogen  sulphide  shows  a  well-defined  reproducible  potential. 

G.  S. 

Determination  of  the  Solubility  of  Slightly  Soluble  Salts  by 
means  of  Electrodes  of  the  Third  Kind.  James  F.  Spencer 
(Zeitsch.  physikal.  Chem.,  1912,  80,  701 — 708.  Compare  Abstr.,  1911, 
ii,  364). — In  electrodes  of  the  third  kind  there  are  two  slightly 
soluble  depolarisers,  the  first  containing  the  same  cation  as  the  metal 
with  which  it  is  in  contact,  whilst  the  second,  more  soluble  than  the 
first,  contains  the  same  anion  as  the  first  depolariser. 

An  example  is  the  electrode  Hg|Hg2(I03)2|TlI03|Tr.  The  single 
potential  difference  at  such  an  electrode  depends  primarily  on  the  Hg” 
ion  concentration,  and  the  two  equilibria  hold  :  [Hg2'"j  [I03]2  =  L  and 
[TP]  [I03']  =  L',  where  L'  and  L'  are  solubility  products.  From  expres¬ 
sions  for  the  single  potential  differences  at  electrodes  containing  Hg2”, 
I03',  and  Tl’  ions  respectively,  which  have  to  be  specially  determined 
when  not  known,  the  concentrations  of  the  I03'  and  Tl*  ions,  and 
therefore  the  solubility  of  thallous  iodate,  can  be  calculated.  The 
calculation  is  still  simpler  when  the  solubility  of  one  of  the  depolarisers 
is  known. 

The  first  method  is  illustrated  by  measuring  the  solubility  of 
thallous  iodatg,  for  which  the  value  2T2  x  lCr3  mols.  per  litre  at  25° 
is  obtained,  in  fair  agreement  with  the  results  of  conductivity  deter¬ 
minations.  The  solubility  of  thallous  iodide,  as  determined  by  the 
second  method  from  measurements  with  the  electrode  Hg|Hg2I2|TlI, 
and  the  use  of  Sherrill’s  data  for  the  solubility  of  mercurous  iodide 
(compare  Abstr.,  1903,  ii,  534),  is  1'76  x  10-4  mols.  per  litre  at  25°. 

G.  S. 

Iodine  Coulometer  and  the  Value  of  the  Faraday.  Edward 
W.  Washburn  and  Stuart  J.  Bates  (J.  Amer.  Chem.  Soc.,  1912,  34, 
1341 — 1368). — A  review  is  given  of  the  work  which  has  been  done  on 
the  silver,  copper,  iodine,  and  oxyhydrogen  coulometers,  and  the 
values  obtained  for  the  faraday  by  different  authors  are  compared. 
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The  results  of  this  comparison  indicate  that  the  silver  coulometer  gives 
too  low  a  value,  but  is  superior  to  all  the  other  types  in  reproducibility. 

The  present  investigation  was  undertaken  with  a  view  to  the 
production  of  a  form  of  iodine  coulometer  which  should  equal  the 
silver  coulometer  in  reproducibility,  and  be  free  from  all  sources  of 
error,  amounting  to  more  than  0’001%.  The  apparatus  devised 
consists  essentially  of  two  vertical  limbs  connected  by  a  V-tube,  and 
furnished  with  electrodes  of  platinum-iridium  foil.  It  is  filled  with 
10%  potassium  iodide  solution  to  a  little  above  the  level  of  the  V-tube. 
Concentrated  solution  of  potassium  iodide  is  then  added  to  the  anode 
limb,  and  solution  of  iodine  in  potassium  iodide  to  the  cathode  limb. 
A  comparison  of  the  amount  of  iodine  liberated  at  the  anode  with  the 
amount  which  disappears  at  the  cathode  has  shown  that  within  the 
limits  of  error  in  analysis,  the  same  quantity  of  iodine  is  formed  from 
iodide  ions  at  the  anode  as  is  converted  into  iodide  ions  at  the  cathode. 
The  coulometer  is  free  from  any  constant  source  of  error,  amounting 
to  more  than  0,002%,  and  the  reproducibility  of  the  reaction  at  the 
anode  fulfils  the  requirements  necessary  for  a  trustworthy  determina¬ 
tion  of  the  faraday  within  0’005%. 

This  iodine  coulometer  has  been  compared  with  the  silver  coulometer, 
and  has  been  applied  to  the  determination  of  the  faraday.  A  mean 
value  for  the  faraday  of  96,538  coulombs  was  obtained  (see  next 
abstract),  which  agrees  closely  with  the  value  96,535  obtained  by 
Richards,  Collins,  and  Heimrod  (Abstr.,  1900,  ii,  256)  with  the  copper 
coulometer.  The  former  figure  corresponds  with  a  value  T1174  mg. 
per  coulomb  for  the  true  electrochemical  equivalent  of  silver.  E.  G. 

Iodine  Coulometer  and  the  Value  of  the  Faraday.  A 
Correction.  Stuart  J.  Bates  ( J ’.  Amer.  Chem.  Soc.,  1912,  34, 
1515). — In  a  paper  by  Washburn  and  Bates  (preceding  abstract)  an 
error  was  made  in  the  calculation.  On  making  the  necessary 
correction,  the  electrochemical  equivalent  of  iodine  becomes 
1 ’31491  mg.  per  coulomb  and  the  faraday  96,524  coulombs  per 
equivalent  (I  =  126’92).  If  the  ratio  of  silver  to  iodine  as  found  by 
Baxter  (Abstr.,  1911,  ii,  112)  is  employed  instead  of  the  international 
atomic  weights,  the  results  give  1’11755  for  the  electrochemical 
equivalent  of  silver.  E.  G. 

[Theory  of  the  Electrolytic  Thermo-cell  Sij  |  CrClg  |  Pt.] 
Robert  Kremann  (and  F.  Noss)  ( Festschrift  W.  Nernst,  1912, 
234 — 239). — In  view  of  the  observations  of  Case,  which  indicate  that 
tin,  dissolved  at  higher  temperatures,  separates  out  when  the  tempera¬ 
ture  is  lowered,  the  authors  have  made  a  further  investigation  of  the 
behaviour  of  this  cell.  The  E.M.F.  of  the  cell  was  found  to  be  1’02  volt 
at  30°  and  l-03  at  96°  with  a  solution  containing  0  054  mol.  chromic 
chloride  per  mol.  water.  If  the  chromic  chloride  solution  is  saturated 
with  tin  at  room  temperature,  the  E.M.F.  falls  to  0’44  volt.  The  fall  in 
potential  is  confined  to  the  indifferent  electrode,  and  apparently  the 
cell  behaves  as  an  ordinary  oxidation-reduction  element. 

When  the  chromic  chloride  is  saturated  with  tin  at  higher  tempera¬ 
tures  the  E.M.F.  falls  to  nearly  zero,  0  027  volt  having  been  found  at 
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temperatures  from  27°  to  94°.  Rise  of  temperature  increases  the 
extent  to  which  the  chromic  chloride  is  reduced,  and  by  operating  the 
cell  at  about  90°  and  then  cooling  to  the  ordinary  temperature  so  as 
to  allow  tin  to  separate  out  from  the  solution,  the  cell  affords  a 
means  of  converting  heat  energy  directly  into  electrical  energy.  The 
cells  Cu  |  CrCI3  |  0  and  Su  |  VdCl3  |  0  behave  quite  similarly,  but 
the  current  yields  are  in  all  three  cases  too  small  for  technical 
purposes.  H.  M.  D. 

Molecular  Condition  and  Ionisation  of  Aqueous  Solutions 
of  Hydrofluoric  Acid.  Hans  Pick  { Festschrift  W.  Nernst,  1912, 
360 — 373). — The  freezing  point  and  electrical  conductivity  data  for 
solutions  of  hydrofluoric  acid  afford  no  evidence  of  the  presence  of 
unionised  double  molecules  in  appreciable  concentration.  The  fact 
that  the  ionisation  constant,  when  calculated  in  the  ordinary  way 
from  the  conductivity  at  different  dilutions,  increases  very  con¬ 
siderably  with  the  concentration,  is  shown  to  be  due  to  the  formation 
of  complex  ions,  HF2'.  In  very  dilute  solutions  this  effect  is 
negligible,  and  the  ionisation  constant  is  found  from  the  conductivity 
of  these  solutions  to  be  &  =  7‘2xl0-4  at  25°.  The  constant  which 
determines  the  formation  of  the  complex  ions  can  also  be  calculated 
from  available  data,  and  k'  —  [HF2']/[F'J  [HF]  is  thus  found  to  be 
5-5  at  25°.  With  the  aid  of  these  constants,  it  is  possible  to  calculate 
the  concentration  of  the  various  components,  HF,  H‘,  F',  and  HF'2,  in 
any  solution,  and  such  data  are  recorded  for  solutions  varying  in 
concentration  from  liV  to  ^  /V". 

The  above  view  of  the  constitution  of  hydrofluoric  acid  solutions  is 
shown  to  be  in  agreement  with  Jaeger’s  data  for  the  solubility  of 
mercuric  oxide,  according  to  which  the  solubility  is  proportional  to  the 
concentration  of  the  acid.  H.  M.  D. 

Influence  of  Colloids  on  the  Electrolytic  Deposition  of 
Lead.  Herbert  Freundlich  and  J.  Fisciier  ( Zeitsch .  Elektrochem., 
1912,  18,  885 — 891). — It  is  known  that  in  the  presence  of  gelatin 
or  other  organic  substances,  lead  separates  from  solution  in  bydro- 
fluosilicic  and  certain  other  strong  acids  in  a  finely  crystalline, 
dense,  coherent  form.  A  possible  explanation  of  this  effect  is  that  the 
organic  substances  are  absorbed  by  the  surface,  whereby  they  retard 
the  rate  of  crystallisation  and  permit  of  the  deposition  of  the  metal  in 
a  more  coherent  form.  In  order  to  test  this  suggestion,  the  smallest 
concentrations  of  certain  colloids  (gelatin,  agar  agar,  etc.)  which  are 
sufficient  to  cause  the  electrolytic  separation  of  lead  to  take  place  in 
coherent  form  from  solutions  in  hydrofluosilicic  and  perchloric  acids 
have  been  determined.  The  activity  of  colloids  in  this  connexion  is 
not  parallel  to  their  protective  effect  on  solutions  of  colloidal  gold,  but 
this  may  be  due  to  the  very  different  conditions  of  the  two  sets  of 
phenomena.  The  assumption  that  it  is  mainly  the  velocity  of  crystal¬ 
lisation  which  is  influenced  by  the  colloids  is  supported  by  the  fact 
that  colloids  exert  a  very  similar  effect  on  the  form  of  the  lead 
deposited  from  solution  by  means  of  zinc.  G.  S. 
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Anodic  Behaviour  of  Niobium  [Columbium].  U.  Sborgi 
(Gazzetta,  1912,  42,  ii,  331 — 345). — The  author  has  investigated  the 
electrolytic  valve  action  of  columbium  (compare  Bolton,  Abstr.,  1907, 
ii,  478;  Schulze,  Abstr.,  1908,  ii,  350)  in  various  electrolytes.  Some 
differences  were  observed  in  the  results  according  to  the  degree  of 
compactness  of  the  specimen  of  columbium  used  as  anode.  Columbium 
which  is  not  very  compact,  when  used  as  anode  in  sulphuric  acid 
(iV/5  - V),  gives  a  momentary  current  with  1 — 2  volts;  the  current 
then  becomes  almost  zero,  and  if  the  voltage  is  increased  up  to 
112  volts,  each  increase  is  attended  by  the  passage  of  a  current  which 
is  only  momentary.  Some  bubbles  of  gas  appear,  and  the  electrode 
becomes  covered  with  a  greenish-yellow  or  blue  iridescent  film,  which 
is  insoluble  in  the  common  acids  and  alkalis,  but  dissolves  in  hydro¬ 
fluoric  acid.  The  same  results  are  obtained  with  phosphoric  acid, 
potassium  hydroxide,  sodium  hydroxide,  potassium  carbonate,  sodium 
sulphate,  sodium  oxalate,  oxalic  acid,  and  ammonium  fluoride.  In  no 
case  could  a  permanent  passage  of  current  be  observed.  In  other 
electrolytes,  however  (hydrochloric  acid,  sodium  chloride,  nitric  acid, 
sodium  nitrate,  acetic  acid,  potassium  bromide  and  iodide),  the  metal 
dissolves  with  valency  5,  columbic  acid  being  precipitated ;  the  elec¬ 
trode  becomes  disintegrated.  The  same  occurs  in  hydrofluoric  acid, 
but  in  this  case  columbic  acid  is  not  precipitated.  An  anode  which 
has  been  used  in  sulphuric  acid,  and  is  covered  with  the  film  already 
mentioned,  dissolves  when  made  the  anode  in  nitric  acid;  after  a 
time  the  film  disappears,  and  the  electrode  becomes  grey  from  dis¬ 
integration.  When  it  is  again  placed  in  sulphuric  acid,  no  current 
passes. 

A  compact  block  of  columbium  behaves  somewhat  differently,  for 
with  it  no  current  passes  in  any  of  the  solutions  already  named  except 
hydrofluoric  acid,  potassium  bromide,  sodium  bromide,  and  potassium 
iodide.  Except  in  the  case  of  hydrofluoric  acid,  however,  the  current 
soon  tends  to  decrease. 

The  author  considers  that  these  and  other  experiments  show  that  the 
columbium  anode  in  all  electrolytes  (except  hydrofluoric  acid)  becomes 
covered  at  the  very  beginning  of  electrolysis  with  a  layer  which  hinders 
the  passage  of  ions,  although  the  degree  of  impermeability  varies  in 
different  electrolytes.  The  behaviour  of  this  metal  differs  from  that 
of  the  ordinary  passive  metals  in  these  respects,  and  also  because 
solution  occurs  when  the  current  does  pass.  R.  V.  S. 

New  Lamp  with  very  Powerful  Ultra-violet  Radiation, 
and  its  Use  in  Sterilising  Large  Quantities  of  Water. 
Victor  Henri,  Andre  Helbronner,  and  Max  von  Recklinqhausen 
( Compt .  rend.,  1912,  155,  852 — 854). — The  lamp  consists,  in  its 
luminous  portion,  of  a  quartz  U-tube,  the  two  limbs  of  which  almost 
touch ;  the  internal  diameter  of  the  tube  is  14  mm.,  and  the  length  of 
each  limb  160  mm.,  the  two  electrodes  being  of  mercury.  The  lamp 
burns  in  a  500  volt  circuit,  taking  3  amperes,  consuming  1150  watts, 
and  having  a  luminosity  of  8000  candle  power.  The  intensity  of  its 
ultra-violet  radiation  has  been  compared  with  that  from  lamps  con¬ 
structed  for  110  volts  by  measuring  the  rapidity  of  their  action  in 
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various  chemical  reactions,  such  as  the  hydrolysis  of  starch  (compare 
Bielecki  and  Wurmser,this  vol.,  i,  538)  and  the  polymerisation  of  hydro¬ 
carbons  (compare  Landau,  this  vol.,  ii,  986),  and  comparison  has  also 
been  made  in  sterilisation  experiments.  It  is  found  that  the  ultra¬ 
violet  radiation  from  the  500  volts  lamp  is  fifty  to  sixty  times  as 
intense  as  that  from  a  110  volts  lamp,  whilst  the  power  consumption 
is  only  4*6  times  as  great.  A  method  is  described  by  which  this  new 
lamp  can  be  used  for  sterilising  large  quantities  of  water.  W.  G. 

Magnetic  Researches.  VI.  Paramagnetism  at  Low 
Temperatures.  H.  Kamerlingii  Onnes  and  E.  Oosterhuis 
( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1912,  15,  322 — 329.  Compare 
Abstr.,  1911,  ii,  694;  this  vol.,  ii,  228,  425). — From  measurements  of 
the  magnetic  susceptibility  (x)  over  a  wide  interval  of  temperature,  it 
appears  that  gadolinium  sulphate  follows  Curie’s  law,  according  to 
which  constant,  down  to  14°  abs.,  and  may  therefore  be  regarded 
as  a  normal  paramagnetic  substance.  Over  the  same  range,  dyspros¬ 
ium  oxide  is  found  to  satisfy  the  relation  x(^  +  A)  =  constant.  Anhy¬ 
drous  manganous  chloride  behaves  normally  down  to  about  65°  abs., 
but  at  lower  temperatures  its  behaviour  approximates  to  that  of 
dysprosium  oxide.  In  the  case  of  anhydrous  ferrous  and  ferric 
sulphates,  the  change  of  magnetic  susceptibility  with  temperature  is 
very  similar,  deviations  from  Curie’s  law  of  the  same  kind  being 
found  at  temperatures  below  65°  abs.  H.  M.  D. 

Thermal  Expansion  of  Liquids  between  Boiling  Point  and 
Gritical  Point.  Julius  Meyer  ( Festschrift  W.  JVernst,  1912, 
278 — 301). — The  literature  relating  to  the  influence  of  temperature 
on  the  coefficient  of  expansion  of  liquids  has  been  examined  and  new 
experiments  made  with  the  object  of  obtaining  values  for  the 
coefficient  of  expansion  at  zero  pressure. 

If  the  coefficient  of  expansion  between  absolute  zero  and  the  critical 
point  be  plotted  against  the  temperature,  a  curve  is  obtained  which 
exhibits  neither  maximum  nor  minimum  in  the  case  of  a  normal 
liquid.  If  the  change  in  temperature,  however,  is  accompanied  by 
changes  in  the  molecular  condition,  then  curves  are  obtained  which 
show  maxima  or  minima,  or  both.  The  recorded  data  for  the  thermal 
expansion  of  nitrogen  peroxide,  water,  and  nitrous  oxide  indicate  that 
these  liquids  furnish  examples  of  the  three  abnormal  types  referred  to. 

For  the  examination  of  the  thermal  expansion  of  liquids  above  their 
boiling  points,  an  apparatus  was  employed  which  permitted  of  super¬ 
heating  the  liquids  to  a  considerable  extent.  With  this  it  was  possible 
to  determine  the  expansion  of  water  at  negligibly  small  pressures  up 
to  200°,  of  benzene  to  168°,  ethyl  alcohol  to  155°,  methyl  ethyl  ether 
to  85°,  ethyl  ether  to  115°,  and  isopentane  to  95°.  In  order  to  obtain 
the  corresponding  data  for  temperatures  up  to  200°,  measurements  were 
made  of  the  expansion  under  different  pressures  and  the  results 
extrapolated  to  zero  pressure. 

In  all  cases,  the  coefficient  of  expansion  increases  very  considerably 
with  the  temperature,  and  the  data  for  methyl  ethyl  ether,  ethyl  ether, 
and  isopentane  indicate  that  the  expansion  coefficient  changes  in  a 
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perfectly  continuous  manner  when  the  transition  from  liquid  to  gas 
occurs  at  the  critical  temperature. 

The  range  covered  by  the  observations  on  water,  benzene,  and  ethyl 
alcohol  does  not  extend  to  the  critical  temperature,  but  the  form  of  the 
expansion  temperature  curves  affords  evidence  of  similar  behaviour  in 
these  cases.  H.  M.  D. 

The  Critical  Temperature  of  Mercury.  J.  Koenigsberger 
( Chem .  Zeit.,  1912,  36,  1321). — The  mercury  was  heated  in  sealed 
capillary  tubes  of  clear  quartz  glass,  suspended  in  a  spiral  of  platinum 
wire.  The  temperature  was  determined  optically  from  the  glowing 
platinum. 

At  1200°  the  meniscus  is  very  flat,  and  only  the  liquid  mercury  is 
luminescent.  At  about  1400°  the  luminosity  of  the  liquid  decreases 
very  rapidly,  and  soon  the  whole  tube  becomes  non-luminous.  The 
pressure  was  estimated  at  more  than  1000  atmospheres.  The  tubes 
withstand  the  critical  temperatures  for  a  few  seconds  only,  then 
exploding  with  a  sharp  report,  although  they  contain  only  about 
0-5  mg.  of  mercury.  T.  S.  P. 

Theory  of  Specific  Heats.  P.  Debye  (Ann.  Physik,  1912,  [iv], 
39,  789 — 839). — As  a  consequence  of  the  influence  exerted  by  neigh¬ 
bouring  atoms,  the  motion  of  a  vibrating  atom  cannot  be  of  a  simple 
periodic  character  corresponding  with  a  single  frequency,  but  must  be 
represented  as  giving  rise  to  a  complete  spectrum,  corresponding  with 
a  large  number  of  component  vibrations.  It  is  shown  that  the 
distribution  of  the  lines  in  this  spectrum  may  be  deduced,  and  on  this 
basis  the  author  derives  an  equation  expressing  the  relation  between 
the  specific  heat  and  the  temperature  in  terms  of  the  theory  of 
quanta. 

According  to  this,  the  specific  heat  of  a  monatomic  substance  at  the 
temperature,  T,  is  determined  by  the  ratio  TjO,  where  6  denotes  a 
temperature  which  is  characteristic  of  the  substance.  When,  for 
different  monatomic  substances,  temperatures  are  expressed  as 
multiples  or  submultiples  of  the  respective  characteristic  tempera¬ 
tures,  the  dependence  of  the  specific  heat  on  the  temperature  can  be 
represented  by  a  single  curve  which  holds  for  all  such  substances. 
At  low  temperatures,  the  formula  further  indicates  that  the  specific 
heat  is  proportional  to  the  cube  of  the  absolute  temperature. 

By  reference  to  the  available  data  for  the  specific  heat  of  diamond, 
aluminium,  copper,  silver,  and  lead  over  a  wide  range  of  temperature, 
it  is  shown  that  the  above  equation  affords  a  satisfactory  account  of 
the  observed  variation  of  the  specific  heat  with  temperature. 

The  characteristic  temperature,  6,  may  be  calculated  from  the  elastic 
constants  of  the  substance.  For  diamond,  0  =  1830°,  aluminium  396°, 
copper  309°,  silver  215°,  and  lead  95°.  H.  M.  D. 

Specific  Heats  of  Crystallised  Salts.  Frederick  Gray  Jackson 
(J.  Amer.  Chem.  Zoc.,  1912,  34,  1470 — 1480). — This  investigation  was 
undertaken  with  the  object  of  elucidating  the  physical  structure 
of  double  salts  and  salts  containing  water  of  crystallisation.  The 
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specific  heats  have  been  determined  adiabatically  of  copper  sulphate 
pentahydrate,  anhydrous  copper  sulphate,  copper  ammonium  sulphate 
hexahydrate,  copper  sodium  sulphate  hexahydrate,  copper  potassium 
sulphate  hexahydrate,  ammonium  sulphate,  sodium  sulphate,  potassium 
sulphate,  zinc  sulphate  heptahydrate,  cadmium  sulphate, 

3CdS04,8H20, 

ferrous  sulphate  heptahydrate,  and  ice  between  -  190°  and  +22°,  and 
-78’4°and  +22°.  From  the  results  the  molecular  heats  have  been 
calculated  between  -  190°  and  -  78 'l0,  and  —  78 '4°  and  +22°.  It  is 
shown  that  the  sum  of  the  molecular  heats  of  the  factors  agrees  with 
the  molecular  heat  of  the  product  in  the  case  of  CuS04,5H20.  Similar 
comparisons  are  made  between  the  molecular  heats  of  the  other 
hydrated  and  double  salts  and  those  of  their  factors,  and  it  is  shown 
that  these  are  almost  the  same,  except  in  the  case  of  copper  sodium 
sulphate,  in  which  the  factors  have  a  greater  heat-energy  content 
than  the  product.  It  is  suggested  that  this  may  be  connected  with 
the  fact  that  sodium  sulphate  is  capable  of  crystallising  with  water  of 
crystallisation,  whilst  potassium  and  ammonium  sulphates  are  not. 

E.  G. 

Specific  Heat  of  Liquids  at  Constant  Pressure  for  Different 
Pressures  and  Temperatures.  Silvio  Lussana  ( Nuovo  Cim 
1912,  [vi],  4,  207 — 232). — The  measurements  were  made  by  a  modifica¬ 
tion  of  the  ordinary  calorimeter  method,  and  also  by  supplying  a 
known  amount  of  electrical  energy  to  the  system  and  observing  the  rise 
of  temperature.  The  apparatus  is  figured  and  described  in  detail. 

The  observations  were  made  with  mercury,  methyl,  and  amyl 
alcohols,  acetone,  ether,  and  petroleum.  Pressures  up  to,  and  in  some 
cases  exceeding,  1000  atmospheres  were  used.  The  specific  heats  of 
the  liquids  examined  diminished  in  general  with  increase  of  pressure. 
With  increase  of  temperature  the  diminution  became  less,  and  in  some 
cases  changed  to  an  increase  ;  in  the  case  of  mercury  only  it  became 
greater  with  rise  of  temperature.  Some  of  the  data  are  as  follows, 
where  y  denotes  the  coefficient  of  variation  of  the  specific  heat  with  the 
pressure  :  Mercury  y  x  108  at  63'4°  is  —  1890  at  90'5°  —  2581  ;  amylic 
alcohol,  y  X  10s  at  52’2°  is  -5189  at  77'4°  -f-  7238  ;  methyl  alcohol, 
yxlO8  at  11-9°  -8331  at  44-7°  +  32551  ;  acetone  yxlO8  at  12*5°  is 
-  14728  at  42-3°  -4665  ;  ether  rxl08  at  9*4°  is  -14719  at 
46-6°  -12908.  G.  S. 

The  Determination  of  Fusion  Curves  for  Substances  of  Low 
Melting  Point.  Gustav  Tamjiann  ( Zeitsch .  physikal.  Chem.,  1912, 
81,  187 — 203). — A.  method  is  described  by  which  the  fusion  curves  of 
ethyl  ether,  methyl  alcohol,  and  carbon  disulphide  were  determined. 
The  substances  were  cooled  to  the  temperature  of  liquid  air,  and 
subjected  to  pressures  up  to  3000  kilograms.  The  results  are  given  in 
curves,  from  which  it  is  visible  that  the  number  of  centres  of  crystal¬ 
lisation  is  so  small  that  it  is  impossible  to  deduce  the  influence  of 
pressure  on  spontaneous  crystallisation.  In  some  experiments  with 
ether,  crystallisation  did  not  occur  at  all,  or  only  to  a  small  extent,  but 
on  warming,  as  the  melting  point  was  approached,  crystallisation 
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occurred  suddenly.  The  results  with  methyl  alcohol  were  similar.  In 
the  case  of  carbon  disulphide  only  can  the  conclusion  be  drawn  that 
the  number  of  centres  of  crystallisation  decrease  with  increasing 
pressure.  Tables  are  given  containing  the  temperature  and  pressure 
data,  as  well  as  the  increase  in  pressure  on  melting  at  constant 
temperature  (A pT),  the  volume  chaDge  on  melting  at  constant  tem¬ 
perature  and  pressure  (At?p),  and  the  volume  change  on  melting  at 
constant  temperature  with  change  of  pressure  (Arr).  The  values  of 
A vp  for  methyl  alcohol  and  ether  decrease  with  increasing  pressure. 
The  fusion  curves  up  to  a  pressure  of  3000  kilogrammes  can  be 
expressed  by  the  equation  :  A T=ap  -  bp 2,  where  A T  is  the  temperature 
change  by  pressure,  and  a  and  b  constants.  For  the  substances 
investigated  the  expressions  are:  ether,  158°  +  &.T—  156°  +  0*0134/> ; 
methyl  alcohol,  178°  +  AT=  178°-|- 0*0060jt>  ;  carbon  disulphide,  160°  + 
AT=  160° +  0-0160^,  and  the  value  of  b  in  every  case  is  less  than 
0*000001.  The  results  are  only  regarded  as  preliminary,  and  a  more 
accurate  and  exact  method  is  indicated.  J.  F.  S. 

Cryoscopy  in  Decahydrated  Sodium  Sulphate.  A.  Boutaric 
and  C.  Leenhardt  ( Compt .  rend.,  1912,  155,  825 — 826.  Compare 
Abstr.,  1911,  ii,  1060  ;  this  vol.,  ii,  234). — By  dissolving  carbamide  in 
the  fused  salt,  Na2SO4,10H2O,  the  authors  obtained  the  value  32*05 
for  the  molecular  depression  of  the  freezing  point,  as  compared  with 
32*2  obtained  by  Loewenherz  (Abstr.,  1896,  ii,  149).  Using  van’t 
HofFs  formula  and  the  figure  they  obtained  for  the  heat  of  trans¬ 
formation,  A  =57‘7  calories  at  31*5°,  they  found  for  K  the  value  32*08, 
this  being  in  very  close  agreement  with  the  experimental  figure. 

W.  G. 

Connexion  between  Boiling  Point  and  Molecular  Weight 
of  Substances.  J.  C.  T.  ( Chern .  News,  1912,  106,  187 — 188. — The 
absolute  boiling  point  ( T )  and  the  vapour  density  (p)  of  a  number  of 
non-metallic  elements  are  found  to  be  connected  by  the  equation : 
Tj  Jp  =  n  x  constant,  in  which  n  represents  an  integer.  The  value 
of  the  constant  is  10,  and  for  hydrogen,  argon,  krypton,  xenon, 
nitrogen,  oxygen,  and  fluorine,  n  is  equal  to  2,  whilst  for  chlorine, 
bromine,  and  iodine,  n  —  4. 

In  a  similar  way,  the  boiling  points  and  vapour  densities  of  a 
number  of  trihalogen  compounds  are  found  to  satisfy  the  relation  : 
T/Jj=30j2. 

From  the  equation  :  Tj  Jp  =  n  x  constant  and  the  kinetic  theory,  it 
is  deduced  that  the  attraction  pressure  due  to  each  molecule  of  a  liquid 
varies  as  n  Jm,  where  m  denotes  the  molecular  weight  of  the 
substance.  H.  M.  D. 

Sulphur  Trioxide,  Sulphuryl  Chloride,  Sulphuryl  Oxy¬ 
chloride,  and  Chromyl  Chloride  as  Ebullioscopic  Solvents. 
Ernst  Beckmann  ( Zeitsch .  anorg.  Chem.,  1912,  77,  90 — 102). — The 
liquid  sulphur  trioxide  is  obtained  by  heating  the  commercial  asbestos¬ 
like  product  in  a  glass  cylinder  to  150°,  cooling  to  30°,  and  distilling 
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from  phosphoric  oxide.  The  liquid  must  not  be  allowed  to  cool  below 
30°.  A  portion  is  then  distilled  into  the  boiling  tube,  which  is  heated 
electrically.  Most  organic  compounds  are  blackened  by  sulphur 
trioxide  ;  arsenious  oxide  is  very  sparingly  soluble,  and  molybdenum 
and  tungsten  trioxides  are  insoluble. 

For  molecular-weight  determinations,  a  jacket  of  boiling  carbon 
disulphide,  which  has  the  same  b.  p.  as  sulphur  trioxide,  is  used. 
Sulphonal  and  trional  give  satisfactory  results,  and  lead  to  the  constant 
13*5,  whilst  sulphuric  acid  leads  to  the  same  constant  in  dilute 
solutions,  diminishing  to  one-half  in  concentrated  solutions. 

Sulphuryl  chloride  does  not  dissolve  the  metallic  oxides  examined. 
Sulphonal,  trional,  and  camphor  give  the  constant  45,  whilst  aluminium 
chloride  gives  a  lower  result. 

Sulphuryl  oxychloride  always  loses  hydrogen  chloride  when  boiled. 
Chromyl  chloride  gives  the  constant  55  with  chromium  trioxide.  The 
constants  thus  found  are  in  good  agreement  with  those  calculated  by 
Trouton’s  formula.  C.  H.  D. 

Thermo-chemistry  of  Silicon.  H.  von  Wartenberg  (Festschrift 
W.  Nernst,  1912,  459 — 463). — From  measurements  of  the  heat  of 
solution  of  amorphous  and  crystalline  silicon  in  hydrofluoric  acid  in 
presence  of  different  oxidising  agents,  the  conclusion  is  drawn  that  the 
heat  of  transformation  of  one  form  into  the  other  is  less  than  2000  cal. 
The  value  (6900  cal.^  obtained  by  Troost  and  Hautefeuille  is  much 
too  high. 

The  heat  of  combustion  of  amorphous  silicon  was  found  to  be 
195,000  cal.,  the  possible  error  attaching  to  this  being  estimated  at 
2%.  Previously  recorded  values  are  184,500  cal.  by  Berthelot  and 
191,000  cal.  by  Mixter.  H.  M.  D. 

The  Explosion  Method.  I.  The  Molecular  Heat  of 
Ammonia.  Hans  Budde  (Zeitsch.  anorg.  Chem.,  1912,78, 159 — 168). 
— The  apparatus  used  is  that  of  Pier  (Abstr.,  1909,  ii,  789),  but  the 
bomb  has  a  capacity  of  only  10  litres  in  place  of  35  litres.  Still 
smaller  bombs  give  low  results.  The  ammonia  is  mixed  with  electro¬ 
lytic  gas,  and  exploded.  The  best  results  are  obtained  in  presence  of 
an  excess  of  hydrogen.  It  is  in  this  way  possible  to  heat  ammonia  far 
above  its  temperature  of  dissociation,  on  account  of  the  slowness  of 
the  reaction.  The  dissociation  is  favoured  by  the  presence  of  water 
vapour.  The  specific  heat  of  ammonia  between  1400°  and  2300°  is 
found  to  be : 

Cv  (mean)  =  11*82  +  0*0059  ($-1400°) 

Cv  (true)  =  11*82  +  0*012  (<  -  1 400°). 

C.  H.  D. 

The  Heat  of  Vaporisation  of  Mixtures.  Hugo  M  a  sing  (Zeitsch. 
physikcd.  Chem.,  1912,  81,  223 — 245). — A  mathematical  paper,  the 
object  being  to  develop  more  fully  the  formula  for  the  heat  of 
evaporation  of  mixtures,  and  to  show  some  applications  of  this 
formula.  J.  F.  S. 

Tempering  of  Metals.  Maurice  Hanriot  (Compt.  rend.,  1912, 
155,  828 — 831). — The  author  extends  the  definition  of  a  tempered 
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metal  to  include  any  metal  which,  after  sufficient  annealing,  changes 
its  physical  properties,  chemical  changes  being  excluded.  He  deter¬ 
mines  the  tempering  by  measuring,  under  a  microscope,  the  diameter  of 
the  impress  produced  on  the  metal  in  fifteen  seconds  by  a  ball  of  steel, 
3  mm.  in  diameter,  under  a  weight  of  30  kilos.  By  this  means  he 
has  determined  the  hardness  of  metals  like  bismuth  and  antimony 
which  break  under  a  pressure  of  1000  kilos.  For  bismuth  he 
obtained  the  value  4‘6- — 4 '8,  and  for  antimony  42 — 58.  Mechanical 
properties  of  metals,  such  as  breaking  strain  and  elongation,  do  not 
appear  to  vary  regularly  with  the  hardness.  W.  G. 

New  Densivolumeter  for  Determining  the  Density  of  Solids. 
Jean  Escard  (Ann.  Chim.  ancd.,  1912,  17,  368 — 370). — The  density 
(d  =  w/v)  is  determined  by  observing  the  volume  of  water  displaced  by 
a  known  weight  of  the  substance.  The  apparatus  is  fully  described 
and  figured.  L.  de  K. 

Unusual  Case  of  Specific  Gravity.  A.  L.  Hyde  (J.  Amer.  Ghem. 
Soc.,  1912,  34,  1507 — 1509). — When  £>-nitrotoluene  is  dissolved  in 
carbon  disulphide,  the  specific  gravity  of  the  solution  is  less  than  that 
of  carbon  disulphide  itself,  in  spite  of  the  fact  that  ^o-nitrotoluene 
has  a  higher  specific  gravity  than  carbon  disulphide.  The  decrease  in 
the  specific  gravity  is  nearly  proportional  to  the  percentage  of 
jo-nitrotoluene  in  the  solution,  the  relation  being  expressed  approxi¬ 
mately  by  the  formula  D  —  1‘2660  -  0‘0013a,  where  a  is  the  percentage 
of  jo-nitrotoluene  present. 

Further  experiments  have  shown  that  both  carbon  disulphide  and 
jp-nitrotoluene  always  tend  to  increase  the  volume  of  solutions  into 
which  they  enter,  although  the  specific  gravity  of  the  solution  is  not  in 
all  cases  less  than  that  of  the  pure  solvent.  o-Nitrotoluene  seems  to 
have  a  similar  effect.  E.  G. 

Isotherms  of  Diatomic  Gases  and  of  their  Binary 
Mixtures.  X.  Control  Measurements  with  the  Volumeno¬ 
meter  of  the  Compressibility  of  Hydrogen  at  20°.  W.  J. 
DE  Haas  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1912,  15,  295 — 299. 
Compare  Abstr.,  1911,  ii,  203,  467,  854  ;  this  vol.,  ii,  900). — The 
compressibility  of  hydrogen  at  20°  may  be  expressed  by  the  equation 
pvA  =  1  ‘07258  +  0‘000667  dA  +  0-00000099  d\,  in  which  vA  represents 
the  volume  in  terms  of  the  normal  volume,  and  dA  is  the  reciprocal 
of  vA.  At  low  pressures,  the  third  term  on  the  right-hand  side  may 
be  entirely  neglected. 

The  numerical  coefficient  in  the  second  term  is  shown  to  agree 
fairly  well  with  the  values  deduced  from  the  experiments  of  previous 
workers  on  the  compressibility  of  hydrogen  at  low  pressures. 

H.  M.  D. 

Isotherms  of  Diatomic  Substances  and  of  their  Binary 
Mixtures.  XII.  Compressibility  of  Hydrogen  Vapour  at 
and  below  the  Boiling  Point.  H.  Kamerlingh  Onnes  and 
W.  J.  de  Haas  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1912,  15, 
405 — 416). — The  range  of  temperature  covered  by  previous  investi- 
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gations  on  the  equation  of  state  for  hydrogen  has  been  extended  by 
measurements  over  the  interval  —  252°  to  —  258°.  From  these 
observations,  the  value  of  the  second  virial  coefficient  BA  in  the 
equation  pv  4  =  Aa  +  B  AdA  +  C tdj  has  been  found  equal  to  -0-00047 
at  -252-47°,  -0  00049  at  -255*32°,  and  -  0  00055  at  -257-10°. 
These  temperatures  refer  to  the  absolute  scale.  From  the  values  of 
this  coefficient,  the  corrections  required  for  the  reduction  of  hydrogen 
thermometer  temperatures  to  the  absolute  scale  are  found  to  be 
+  0-118,  0-125,  and  0T44  for  the  above  three  temperatures 
respectively.  II.  M.  D. 

Composition  and  Pressure  of  the  Vapour  of  Binary- 
Liquid  Mixtures.  M.  S.  Vrevsky  (Zeitsch.  physikal.  Chem.,  1912,  81, 
1 — 29.  Compare  Abstr.,  1910,  ii,  1038  ;  1911,  ii,  256  ;  this  vol.,  ii, 
132). — The  composition  and  the  pressure  of  the  vapour  given  off 
from  aqueous  solutions  of  methyl,  ethyl,  and  propyl  alcohols  of 
different  concentrations  have  been  determined  at  different  tempera¬ 
tures,  and  the  results  are  represented  in  tabular  form  and  also 
graphically.  The  method  adopted  was  that  of  Zawidzki  (compare 
Abstr.,  1901,  ii,  6)  with  some  modifications. 

Constant  boiling  mixtures  are  obtained  both  with  ethyl  and  popylr 
alcohols.  In  the  former  case,  the  relative  proportion  of  alcohol  in  the 
constant  boiling  mixture  is  the  greater  the  lower  the  temperature  of 
vaporisation,  as  shown  by  the  following  numbers  :  proportion  of 
alcohol,  95-7%  by  weight  at  74‘79°,  96-5%  at  54-81°,  and  97-6% 
at  39-76°,  With  propyl  alcohol,  on  the  other  hand,  the  lower  the 
temperature  of  vaporisation  the  smaller  is  the  proportion  of  alcohol 
in  the  mixture.  The  data  are  as  follows  :  71  "4%  by  weight  of  alcohol 
at  79-8°,  70-5%  at  65-94°,  69'8%  at  49-92°,  and  68-2%  at  30'35°. 
Young  found  71  -69%  at  97-19°.  G.  S. 

Theory  of  Contraction  on  Mixing  Normal  Liquids.  Eugen 
von  Biron  ( J .  Russ.  Rhys.  Chem.  Soc.,  1912,  44,  1264 — 1312). — This 
paper  has  been  to  some  extent  published  previously  (Abstr.,  1910, 
ii,  393,  394),  but  contains  a  number  of  further  consequences  of  the 
author’s  theory,  and  experimental  data  in  support  of  them. 

Investigation  of  the  contraction  shows  that  isotherms  of  liquids  may 
be  expressed  by  a  formula  of  the  form:  v  =  A  +  B/(C  +p),  where  p  is 
the  manometric  pressure  and  C  is  an  arbitrary  constant,  which, 
however,  corresponds  theoretically  with  the  internal  pressure  P. 
From  this  expression  and  those  already  given  ( loc .  cit.),  the  author 
derives  the  equation:  Ic=  (V^PJPz  — V2{32P2/Pl)(P2-  P^,  which  he 
shows  may  be  used  to  calculate  the  contraction  constant  in  all  cases 
where  no  anomaly  is  exhibited  by  either  of  the  components  of  the 
mixture  or  by  their  mutual  actions  on  mixing. 

From  the  expression  v  =  A  +  B/(C  +p)  and  van  der  Waals’  equation, 
the  author  derives  the  equation,  P  =  —  Ta/ft  —  p,  which  was  first 
obtained  by  Dupre  {Ann.  chim.  phys.,  1864,  [iv],  2,  185,  and  1865, 
[iv],  6,  274),  and  gives  results  in  agreement  with  the  experimental 
p,v,T-swr faces  for  liquids. 

The  formula  v  =  A  +  B/(C  +p)  or  v  =  A1  +  Bl{P  +p),  where  P  is  the 
internal  pressure  calculated  either  from  Dupre’s  equation  or  from  the 
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contraction,  is  a  correct  expression  for  the  isotherms  of  liquids,  at  any 
rate  up  to  values  of  500  atmospheres  for  p. 

The  expression  a12  =  Jayav  assumed  by  Galizine  (Abstr.,  1891,  378) 
and  by  D.  Berthelot  (Compt.  rend,.,  1898,  126,  1703,  1857),  is  to  be 
applied  only  in  cases  where  the  external  signs  of  isofluidism  are 
apparent,  the  most  important  of  these  being  the  absence  of  any  change 
in  volume  on  mixing  the  component  liquids.  Mixtures  of  liquids 
which  are  not  isofluid  are  also  considered.  T.  H.  P. 

Simple  Apparatus  for  Layering  Two  Miscible  Liquids  of 
Different  Densities.  Siegfried  Wiechowski  ( Chem .  Zeit.,  1912,  30, 
1234). — Inside  a  glass  tube  of  10  mm.  bore  a  longer  tube  of  3  mm. 
bore  is  fitted  by  means  of  a  piece  of  india-rubber  tubing,  which  slips 
over  one  end  of  the  wider  tube,  and  allows  the  narrow  tube  to  slide 
through  it.  At  the  opposite  (bottom)  end  to  the  rubber  tubing,  the 
narrow  tube  projects  a  short  distance  beyond  the  wider  tube.  The  top 
end  of  the  narrow  tube  is  connected  with  a  funnel  by  means  of  rubber 
tubing  and  a  pinchcock. 

In  order  to  layer  two  liquids  of  different  densities,  a  glass  cylinder 
is  partly  filled  with  the  lighter  liquid,  and  the  apparatus  immersed  until 
it  nearly  touches  the  bottom.  The  heavier  liquid  is  then  put  in  the 
funnel,  and,  by  squeezing  the  pinchcock,  allowed  to  run  gently  into 
the  bottom  of  the  cylinder,  taking  care  that-  it  does  not  rise  as  high  as 
the  outer,  wider  tube.  When  sufficient  liquid  has  been  run  in,  the 
pinchcock  is  closed,  the  narrow  tube  drawn  up  within  the  wider  one, 
and  then  the  apparatus  carefully  lifted  out  of  the  cylinder. 

T.  S.  P. 

The  Behaviour  of  Hydrates  and  Hydrogels  in  Dry  Air. 
Gustav  Tschermak  ( Monatsh .,  1912,  33,  1087 — 1163). — As  is  well- 
known,  the  vapour  tension  of  many  hydrated  salts  and  hydroxides 
remains  constant  at  a  definite  temperature  so  loDg  as  two  solid  phases 
of  definite  composition  are  present ;  when  one  of  these  phases  is 
replaced  by  another  of  a  lower  stage  of  hydration,  as  happens  during 
the  process  of  dehydration,  there  is  a  sudden  fall  to  a  lower  vapour 
pressure,  and  so  on.  It  was  probable,  therefore,  that  the  velocity 
with  which  the  vapour  is  evolved  should  remain  constant  during  the 
stages  where  the  vapour  pressure  is  constant,  and  change  abruptly 
with  the  sharp  change  in  the  vapour  pressure.  The  author  has 
measured  this  velocity  of  dehydration  (vapour  evolution)  by  determin¬ 
ing  at  intervals,  the  temperature  being  maintained  constant,  the  loss 
in  weight  of  a  definite  amount  of  the  substance  when  preserved  over 
sulphuric  acid  solutions  of  known  concentrations.  The  velocity  is  not 
found  to  be  constant,  but  to  diminish  towards  the  end  of  each  stage  of 
the  dehydration.  However,  it  was  found  that  a  well-marked  retarda¬ 
tion  of  the  velocity  takes  places  at  certain  points  during  the  dehydra¬ 
tion,  and  these  points  of  retardation  correspond  with  the  abrupt  fall 
in  the  vapour  pressure  when  a  change  in  the  solid  phase  takes  place. 
It  follows  that  by  observing  such  points  of  retardation  the  existence 
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and  composition  of  hydrated  compounds  can  be  determined.  Experi¬ 
ments  with  such  hydrated  salts  as  sodium  sulphate,  barium  chloride, 
sodium  phosphate,  and  with  hydrated  hydroxides,  such  as  strontium 
hydroxide,  gave  satisfactory  results. 

When  totally  or  partly  dehydrated  salts  are  exposed  to  the  action  of 
water  vapour,  the  original  water-content  is  attained,  but  the  velocity 
of  hydration  is  smaller  than  that  previously  observed  for  the 
dehydration,  owing  to  the  occurrence  of  structural  changes. 

Certain  hydrated  salts  are  known,  for  example,  the  zeolites, 
strychnine  sulphate,  cerium  oxalate,  in  which  there  is  a  gradual 
diminution  in  the  vapour  tension  during  dehydration.  Even  with 
these,  the  velocity  of  dehydration  shows  a  retardation  at  the  change 
from  one  hydrate  to  another,  that  is,  at  definite  stoicheiometrical 
ratios. 

Experiments  with  unsaturated  and  supersaturated  solutions  of  sodium 
sulphate,  sodium  phosphate,  and  strontium  chloride  showed  that  the 
velocity  of  dehydration  could  be  used  to  determine  the  composition  of 
the  crystals  which  first  separate,  there  being  a  definite  retardation  at 
the  point  where  all  the  solvent  water  disappears. 

The  above  experiments  with  hydrated  salts  form  the  basis  of  further 
investigations  on  hydrogels.  When  the  freshly  made  hydrogels  are 
gradually  dehydrated,  retardations  of  the  velocity  take  place  at  certain 
points,  which  correspond  with  definite  stoicheiometrical  ratios,  as  shown 
by  the  following  results :  W03,2H20,  W03,H20,  A1203,4H20, 

A1203,3H20,  Fe203,4H20,  Fe203,3H20,  Sn02,2H20,  Sn62,H20, 

Ti02,2H20,  Si02,2H20,  Si02,H20.  Further  considerations  lead  the 
author  to  the  conclusion  that  some  of  these  hydrogels  at  the  point 
where  the  first  retardation  takes  place  are  to  be  considered  as  hydr¬ 
oxides  with  one  molecule  of  water  of  crystallisation,  for  example, 
W02(0H)2,H20,  2A1(0H)3,H20,  2Fe(0H)3,H20,  whilst  the  remainder, 
which  belong  to  the  silicon  group,  are  hydroxides  (acids),  which 
decompose  at  the  ordinary  temperature,  for  example,  Sn(OH)4, 
Ti(OH)4,  Si(OH)4,  which  readily  give  the  lower  and  more  stable 
state  of  hydration  (meta-acids)  :  H2SnOs,  H2Ti03,  H2Si03. 

The  author  further  discusses  the  changes  which  take  place  on 
the  rehydration  of  hydrogels,  and  the  structure  of  hydrogels. 

T.  S.  P. 


A  New  Hypothesis  Relating  to  the  Nature  of  Different 
States  of  Aggregation  and  of  [Allotropic]  Modifications. 
Leon  Schames  (Ann.  Physik,  1912,  [iv],  39,  887 — 896.  Compare 
this  vol.,  ii,  738). — The  assumption  that  a  change  in  the  state  of 
aggregation  is  accompanied  by  a  change  in  the  molecular  complexity 
of  a  substance  is  modified  to  the  extent  that  the  energy  ratio  is 
supposed  to  be  equal  to  the  square  of  the  ratio  of  the  numbers  of 
atoms  in  the  molecule.  The  hypothesis  is  applied  to  van  der  Waals’ 
equation  in  its  relation  to  the  critical  phenomena,  and  also  to  the 
question  of  the  surface  tension  of  liquids  and  the  specific  heat  of  gases. 

H.  M.  D. 
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Surface  Tension  of  Solutions  and  Suspensions  of  Soaps. 
Filippo  Bottazzi  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  365 — 378. 
Compare  Bottazzi  and  Victoroff,  Abstr.,  1910,  i,  537). — Potassium  and 
sodium  stearates  do  not  lower  the  surface  tension  of  water,  and 
the  addition  of  alkali  to  the  suspensions  does  not  alter  this  result. 
The  author  records  experiments  with  solutions  and  suspensions  of 
sodium  oleate  (6%)  and  potassium  oleate  (2%),  which  were  dialysed 
until  they  had  about  doubled  in  volume.  The  results  indicate  that 
the  undissociated  molecules  of  oleate  lower  the  surface  tension, 
whilst  the  products  of  dissociation  are  much  less  active,  or  are  in¬ 
active.  Hence  addition  of  sodium  hydroxide  lowers  the  surface 
tension  until  a  point  is  reached  at  which  precipitation  begins.  When 
to  the  solution  so  obtained,  containing  excess  of  alkali,  hydrochloric 
acid  is  added,  the  surface  tension  first  diminishes  (neutralisation  of 
excess  of  alkali),  then  increases  (precipitation  of  fatty  acid,  and 
consequent  diminution  in  the  number  of  molecules  of  undissociated 
soap).  The  addition  of  sodium  hydroxide  to  the  original  6%  solution 
of  sodinm  oleate,  first  increases  the  surface  tension  (aggregation 
or  incipient  precipitation  of  soap),  then  apparently  decreases  it, 
because  it  increases  the  viscosity  and  consequently  the  number  of 
drops  from  the  stalagmometer.  R.  Y.  S. 

Significance  of  Nernat’s  Formula  Relating  to  Ideal  Con¬ 
centrated  Solutions  for  the  Phenomena  of  Swelling.  J.  R. 
Katz  ( Festschrift  W.  Nernst ,  1912,  201 — 214) — The  relationship 
between  the  vapour  pressure  and  the  heat  of  mixing  of  the  components 
of  a  binary  mixture,  one  of  which  is  volatile  and  the  other  non-volatile, 
deduced  by  Nernst  (Abstr.,  1894,  ii,  444),  represents  a  special  case  of 
the  general  thermodynamic  equation  for  the  vapour  pressure  of  binary 
mixtures.  This  simplified  equation,  representing  the  behaviour  of 
ideal  concentrated  solutions,  is  applied  to  the  case  of  aqueous  solutions 
of  sulphuric  acid,  phosphoric  acid,  and  glycerol.  The  curves  obtained 
by  plotting  the  vapour  pressure  ( p )  as  a  function  of  the  dilution  ( i ) 
expressed  in  grams  of  water  per  gram  of  non-volatile  substance  are 
shown  to  be  in  agreement  with  the  equation  connecting  the  vapour 
pressure  and  the  heat  of  mixing.  The  equation  is  also  applicable  to 
the  binary  solutions  formed  by  the  absorption  of  water  by  swelling 
substances,  such  as  casein,  cellulose,  and  potassium  ferrocyanide. 

With  reference  to  the  applicability  of  the  simple  law  of  distribution 
to  swelling  substances,  it  is  pointed  out  that  the  distribution  law 
depends  on  the  validity  of  the  laws  regulating  the  vapour  pressures 
of  ideal  dilute  solutions,  and  deviations  may  be  anticipated  when  one 
of  the  phases  represents  an  ideal  concentrated  solution,  the  behaviour 
of  which  is  expressed  by  Nernst’s  equation.  In  many  cases,  divergences 
fronl  the  law  of  distribution  have  led  to  the  assumption  that  adsorp¬ 
tion  is  involved,  but  the  author  believes  that  the  actual  behaviour  may 
frequently  be  interpreted  on  the  basis  of  the  equation  referred  to. 

H.  M.  D. 

The  Forces  Acting  between  the  Atoms  of  Solid  Sub¬ 
stances.  F.  A.  Lindemann  ( Festschrift  W,  Nernst,  1912,  258 — 263). 
— On  the  assumption  that  the  forces  between  two  atoms  of  a  solid 
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substance  depend  only  on  the  distance  of  separation,  and  that  the 
attractive  and  repulsive  forces  vary  inversely  as  the  mth  and  nth  power 
of  the  distance  respectively,  an  expression  is  deduced  which  gives 
( m  —  l)(w  -  1)  in  terms  of  the  atomic  weight,  the  distance  of  separation 
of  the  atoms,  the  vibration  frequency,  and  the  heat  of  sublimation. 
The  data  for  copper,  silver,  and  lead  give  (m  -  1)(»  —  1)  =  10-7,  11*6, 
and  7'5  respectively.  Since  n  must  be  greater  than  m,  it  follows  that 
m  must  be  between  1  and  4,  and  n  must  be  greater  than  four. 

If  it  is  assumed  that  the  tensile  strength  is  equal  to  the  maximum 
force  between  two  layers  of  atoms,  n  may  be  calculated  from  this,  but 
the  value  obtained  is  such  as  to  lead  to  the  conclusion  that  the  tensile 
strength  does  not  represent  the  forces  between  the  atoms,  but  the 
forces  between  small,  crystalline  conglomerates.  H.  M.  D. 

Tensile  Strength  of  Materials  at  Low  Temperatures.  F.  A. 
Lindemann  and  C.  L.  Lindemann  ( Festschrift  W.  Nernst,  1912, 
264 — 265). — Measurements  of  the  tensile  strength  of  aluminium,  iron, 
nickel,  copper,  silver,  gold,  platinum,  and  lead  have  been  made  at  the 
temperature  of  liquid  hydrogen  and  liquid  air,  and  at  the  ordinary 
temperature.  Excepting  aluminium,  the  tensile  strength  increases 
regularly  as  the  temperature  falls.  If  the  metals  are  arranged  in  the 
order  of  the  temperature  coefficients,  the  sequence  is  the  same  as  that 
given  by  the  arrangement  according  to  atomic  volumes.  H.  M.  D. 

Relations  between  Viscosity  and  Other  Physical  Proper¬ 
ties.  III.  The  Influence  of  Neighbouring  Unsaturated 
Groups.  Thomas  P.  Hilditch  and  Albert  E.  Dunstan  ( Zeitsch . 
Elektrochem.,  1912,  18,  881 — 885.  Compare  this  vol.,  ii,  435). — In 
order  to  throw  light  on  the  reciprocal  influence  of  neighbouring 
nnsaturated  groups,  the  esters  of  a  number  of  dibasic  acids,  certain 
dichloro-  and  dibromo-paraffins,  and  diphenylparaffins  have  been 
prepared,  and  their  viscosities  determined  in  the  pure  state,  or  in  amyl 
acetate  solution  (the  esters  were  examined  under  both  conditions). 
The  molecular  refractivities  of  the  esters  have  also  been  measured. 
For  the  pure  substances  the  data  obtained  indicate  a  definite  reciprocal 
influence  of  the  neighbouring  unsaturated  groups,  but  a  similar  effect 
in  solution  was  not  proved  with  certainty.  G.  S. 

Physico-chemical  Properties  of  Sulphur  Hydrosols.  Sven 
Oden  ( Zeitsch .  physikal.  Chem.,  1912,  80,  709 — 736). — Sulphur 
hydrosols  present  certain  advantages  from  the  point  of  view  of  the 
physico-chemical  investigation  of  colloids,  as  they  can  be  prepared 
in  a  very  concentrated  and  stable  form.  The  density  of  the  solutions 
is  represented  approximately  by  the  formula:  d&ol  =  dmedium  +  KA, 
where  A  represents  the  weight  of  sulphur  in  grams  per  100  grams 
of  sol,  and  A  is  a  constant  ;  K  is  not,  however,  quite  constant, 
but  varies  with  the  concentration  in  the  more  concentrated  solutions 
in  such  a  way  that  the  increase  of  density  for  a  definite  increase  in 
the  proportion  of  sulphur  becomes  progressively  smaller.  The  mean 
expansion  coefficient  of  a  solution  containing  amicroscopic  particles  is 
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0*000229  between  10°  and  25°,  and  the  curve  obtained  by  plotting  the 
expansions  as  ordinates  against  the  temperatures  as  abscissae  is 
somewhat  flatter  than  the  corresponding  curve  for  water.  Reversible 
coagulation  causes  no  change  of  volume. 

An  extensive  series  of  viscosity  measurements  has  been  made  at 
different  temperatures.  The  relationship  between  viscosity  and 
temperature  is  represented  approximately  by  the  formula  1  (y  —  Kt  +  C, 
where  K  and  C  are  constants;  but  the  influence  of  temperature 
becomes  relatively  smaller  as  the  temperature  rises,  and  relatively 
greater  with  the  increasing  concentration  of  sulphur.  Theoretically, 
the  viscosity  of  suspensoids  should  be  independent  of  the  degree  of 
dispersion  of  the  colloid,  but  the  experimental  results  appear  to  show 
that,  in  the  case  of  sulphur,  the  viscosity  increases  with  increased 
dispersion  of  the  particles.  The  viscosity  shows  a  marked  increase 
as  soon  as  a  visible  coagulation  of  the  solution  occurs. 

The  presence  of  colloidal  sulphur  does  not  affect  the  surface  tension 
of  water.  The  refractivity  of  the  solutions  is  represented  by  the 
the  formula  nsol  =  wmedium  +  Kp,  where  p  represents  the  sulphur 
content  of  the  solution,  and  iT  is  a  constant  which  amounts  to  about 
3-30  at  17-5°.  G.  S. 

Fluidity  and  the  Hydrate  Theory.  Eugene  C.  Bingham  and 
George  F.  White  ( Zeitsch .  physikal.  Chern.,  1912,  80,  670 — 686). — 
The  paper  consists  mainly  of  the  detailed  description  of  a  new  form  of 
viscometer  by  means  of  which  the  viscosity  of  water  at  a  series  of 
temperatures  between  0°  and  100°  has  been  measured.  The  capillary 
is  placed  horizontally,  and  the  ends  fit  by  ground  glass  joints  into  the 
tubes  connected  with  the  two  vertical  tubes  in  which  the  volume  of 
liquid  passing  through  the  capillary  is  observed.  Every  precaution, 
including  the  effect  of  the  shape  ot  the  ends  of  the  capillary  on  the 
rate  of  flow,  and  of  the  deviation  of  the  capillary  from  a  true  cylindrical 
form,  has  been  taken  to  ensure  the  accuracy  of  the  results.  The  data 
for  the  change  of  viscosity  of  water  with  temperature,  which  are  in 
fair  agreement  with  those  of  previous  observers,  are  as  follows  : 

Temperature  ...  0°  10°  20°  30°  40°  50° 

Viscosity  x  100  1*797  1*301  1-006  07998  0*6563  0*5500 

Temperature  ...  60°  70°  80°  90°  95° 

Viscosity  x  100  0*4735  0*4075  0*3570  0-3143  0*2993 

G.  S. 

Adsorption  by  Heated  Charcoal.  Kurt  Arndt  and  Georg 
Schraube  ( Festschrift  W,  Nernst,  1912,  46 — 52). — Experiments  are 
described  which  show  that  carbon  dioxide  and  carbon  monoxide  are 
both  adsorbed  by  carefully  purified  wood  charcoal.  At  the  ordinary 
temperature,  the  volume  ratio  of  the  adsorbed  gas  was  found  to  be 
3-4  : 1,  carbon  dioxide  being  adsorbed  the  more  readily. 

When  a  mixture  of  the  gases  is  exposed  to  the  action  of  the  charcoal 
and  the  adsorbed  gas  removed  in  successive  fractions,  it  is  found  that 
the  ratio  of  carbon  dioxide  to  carbon  monoxide  increases  very  con¬ 
siderably  as  the  fractionation  proceeds.  Similar  results  were  obtained 
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when  a  mixture  of  carbon  dioxide  and  nitrogen  was  brought  into 
contact  with  the  charcoal  at  200°,  300°,  and  400°. 

Analysis  of  the  successive  fractions  removed  from  the  charcoal 
which  had  been  in  contact  with  carbon  dioxide  for  several  hours  at 
750 — 800°  showed  a  similar  variation  in  the  ratio  of  dioxide  to 
monoxide.  At  this  temperature  the  equilibrium  condition  corresponding 
with  the  reversible  changes,  G  +  C02  2CO,  is  readily  attained,  and 
the  fractionation  experiments  seem  to  show  that  the  adsorbed  gas  is 
under  considerable  pressure,  for  this  will  tend  to  displace  the  equilibrium 
in  favour  of  the  dioxide.  H.  M.  D. 

Adsorption  by  Animal  Charcoal  and  Chemical  Reactions 
in  Aqueous  Solutions  of  Potassium  Permanganate.  Tadeusz 
Oryng  ( Zeitsch .  Chem.  Ind.  Kolloide ,  1912,  11,  169 — 171). — Potassium 
permanganate  is  readily  adsorbed  by  animal  charcoal  from  aqueous 
solutions.  At  the  same  time  reduction  of  the  permanganate  occurs,  and 
the  solution  becomes  alkaline.  According  to  measurements  of  the 
rate  at  which  permanganate  disappears  from  the  solution,  this  occurs 
very  quickly  during  the  early  stages,  and  the  rate  then  falls  off 
considerably.  The  period  of  rapid  change  is  probably  chiefly  due  to 
the  adsorption  effect,  whilst  the  subsequent  slow  change  is  due  to  the 
chemical  reduction  of  the  permanganate.  The  addition  of  acids 
increases  the  rate  of  disappearance  of  the  permanganate  from  its 
solutions,  the  effect  increasing  with  the  strength  of  the  acid. 

H.  M.  D. 

The  Adsorptive  Power  of  the  Hydroxides  of  Silicon, 
Aluminium,  and  Iron.  V.  Paul  Rohland  ( Zeitsch .  anorg.  Chem ., 
1912,  77,  116—118.  Compare  Abstr.,  1909,  ii,  27,  551  ;  1910,  ii, 
104). — The  adsorptive  power  of  clay  is  limited  to  colloidal  colouring 
matters.  Such  dyes  as  aniline-red  and  -blue,  malachite-green,  and 
carmin,  although  crystalloidal  in  dilute  solution,  are  polymerised  and 
colloidal  in  concentrated  solution,  and  are  hence  adsorbed. 

C.  H.  D. 

The  Explosion  Method.  II.  The  Dissociation  into  Atoms 
of  Sulphur  Vapour.  Hans  Budde  {Zeitsch.  anorg.  Chem.,  1912, 
78,  169 — 177.  Compare  this  vol.,  ii,  1137). — Hydrogen  sulphide  is 
exploded  with  electrolytic  gas,  and  above  1500°  molecules  larger  than 
S2  are  not  present.  Even  a  small  quantity  of  hydrogen  sulphide 
prevents  the  explosion  of  dry  electrolytic  gas.  Even  in  the  presence 
of  moisture,  15  mol.  of  hydrogen  sulphide  to  1  mol.  of  hydrogen 
burnt  is  the  maximum  proportion  permitting  explosion  to  take  place. 

It  is  found  that  the  dissociation  of  S2  into  single  atoms  amounts  to 
one-half  at  2450°  under  atmospheric  pressure.  Between  1800°  and 
2300°  the  heat  of  reaction  amounts  to  120,000  cal.  The  constant  of 
the  reaction-isochore  is  8'58.  C.  H.  D. 

Gas  Pressure  Measurements  by  means  of  a  Quartz-glass 
Spiral  Manometer.  Isotherms  of  Selenium,  Sulphur,  Arsenic, 
Phosphorus.  Dissociation  of  Copper  Sulphide  and  of  Hydro¬ 
gen  Selenide.  Gerhard  Preuner  and  I.  Brockmoller  {Zeitsch. 
physikal.  Chem.,  1912,  81,  129 — 170). — By  means  of  a  modified  form 
vol.  Oil.  ii.  76 
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of  the  quartz-glass  manometer  described  by  Preuner  and  Schupp, 
(Abstr.,  1910,  ii,  118),  the  authors  have  investigated  the  dissociation  of 
gaseous  sulphur,  selenium,  arsenic,  and  phosphorus  at  different  pressures 
and  temperatures. 

The  values  for  the  dissociation  of  sulphur  vapour,  up  to  800°,  obtained 
by  Preuner  and  Schupp  ( loc .  cit .)  are  confirmed,  and  use  is  made  of  the 
dissociation  constants  of  sulphur  in  the  investigation  of  the  equilibrium  : 
4CuS  ZZ  2Cu2S  +  S2.  From  this  reaction  at  temperatures  450 — 500° 
it  is  calculated  that  2Cu2S  4-  S2(gaseout)  =  4CuS  +  41,000  cal.,  and  using  the 
result  of  Wartenburg  (Abstr.,  1909,  ii,  794),  2Cu2S +  2S(rhombic)  = 
4CuS  +  8500  cal.,  they  calculate  that  the  passage  of  64  grams  of  solid 
rhombic  sulphur  into  gaseous  S2  molecules  is  accompanied  by  the 
absorption  of  32,500  cal. 

The  dissociation  of  hydrogen  sulphide  is  also  discussed  in  connexion 
with  the  dissociation  constants  of  sulphur.  Selenium  is  shown  to 
exist  chiefly  as  Se6  and  Se2  up  to  a  temperature  of  900°,  a  small 
quantity  of  Sex  molecules  exist,  however,  at  this  temperature,  and  Se8 
probably  at  lower  temperatures  than  550°  (see  also  Wartenberg, 
Abstr.,  1908,  ii,  86).  Dissociation  isotherms  and  vapour  pressure  curves 
of  selenium  are  given.  The  change  of  gaseous  Se0  into  3Se2  absorbs 
55,960  cal.  Arsenic  is  shown  to  exist  as  As4,  As2,  and  Asx  molecules  in 
the  gaseous  condition  at  temperatures  between  600°  and  1200°,  and 
phosphorus  as  and  Px  between  the  same  temperatures.  The 

change  from  gaseous  P4  molecules  to  2P2  molecules  is  accompanied  by  a 
heat  absorption  of  31,500  cal.,  and  P2  molecules  into  2PX  molecules  by 
an  absorption  of  45,500  cal.  Dissociation  isotherms  of  both  phosphorus 
and  arsenic  are  given.  J.  F.  S. 

Method  of  Fractionation  by  Diffusion,  and  its  Application 
to  the  Study  of  Colloidal  Solutions.  I.  Stephane  Dabrowski 
(Bull.  Acad.  Sci.  Cracow,  1912,  A,  485 — 526). — Fractional  diffusion  is 
suggested  as  a  means  of  ascertaining  the  uniformity  of  fine  suspensions 
or  the  homogeneity  of  colloidal  solutions.  For  experiments  of  this 
nature  a  new  type  of  diffusiometer  is  described,  in  which  the 
disturbing  influence  of  convection  currents  is  more  or  less  completely 
eliminated.  In  this  apparatus,  the  solution  under  examination  is 
separated  from  the  supernatant  water  by  a  special  diaphragm  consisting 
of  a  system  of  narrow  vertical  tubes,  about  1  mm.  in  diameter  and 
4  cms.  long.  The  two  compartments  of  the  diffusiometer  are 
provided  with  stirrers,  so  that  the  contents  of  each  are  mixed 
continuously  during  the  progress  of  the  diffusion. 

The  theory  of  the  method  is  described,  and  it  is  shown  that  the 
observed  changes  in  the  concentration  of  the  liquid  contained  in  the 
upper  compartment  after  measured  intervals  of  time  may  be  employed 
to  calculate  the  coefficient  of  diffusion. 

To  test  the  apparatus,  experiments  were  made  with  aqueous 
solutions  of  carbamide  and  mannitol.  The  values  obtained  in  the 
case  of  carbamide  are  smaller  than  those  yielded  by  the  ordinary 
method  of  free  diffusion.  For  solutions  of  different  concentrations 
the  product  of  the  diffusion  coefficient  and  the  coefficient  of  viscosity 
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remains  constant,  indicating  the  validity  of  Einstein's  formula  for  the 
coefficient  of  diffusion. 

The  diffusion  of  crystallised  ovalbumin  in  ammonium  sulphate 
solution  has  also  been  examined,  the  coefficient  obtained  being  much 
greater  than  the  coefficient  for  pure  aqueous  solutions  of  this  substance. 
This  result  is  in  harmony  with  the  general  behaviour  of  the  two 
solutions.  Erom  Einstein’s  equation  it  is  calculated  that  the  volume 
occupied  by  a  molecule  of  ovalbumin  in  a  3  6%  solution  of  ammonium 
sulphate  is  only  about  one-sixth  of  the  volume  occupied  in  pure 
aqueous  solution.  H.  M.  D. 

Extension  of  the  Theory  of  Allotropy,  Monotropy,  and 
Enantiotropy  for  Liquids.  ^Andreas]  Smits  ( Proc .  K.  Akad. 
Wetenach.  Amsterdam,  1912,  15,  361 — 369.  Compare  Abstr.,  1910, 
ii,  195,  400;  1911,  ii,  263,  871). — A  theoretical  paper,  in  which  the 
possibility  of  the  occurrence  of  monotropy  and  enantiotropy  in  liquid 
substances  is  discussed.  H.  M.  D. 

Concentrated  Solutions,  ^mile  Baud  (Ann.  Ghim.  Phys.,  1912, 
[viii],  27,  89 — 116). — The  relation  A£  =  K  log  x. T2  already  deduced 
(Abstr.,  1910,  ii,  689)  is  now  shown  to  hold  for  mixtures  of  bromo- 
form  and  toluene,  naphthalene  and  ethylene  dibromide,  in  addition  to 
the  binary  mixtures  already  examined  (loc.  cit.),  and  also  for  the 
ternary  mixture,  ethylene  dibromide,  benzene  and  toluene.  These  are 
all  normal  mixtures,  that  is,  mixtures  of  liquids,  which  do  not  interact. 
The  modified  equation  1\  —  Tx(\  -  g/Q)((l  +  k  log  x)  deduced  for 
partly  miscible  liquids  has  been  verified  for  mixtures  of  naphthalene 
and  acetic  acid  in  addition  to  those  already  given  (Abstr.,  1911, 
ii,  581 ;  this  vol.,  ii,  233,  331).  T.  A.  H. 

Deduction  of  the  Law  of  Dilution.  C.  van  Rossem  (Chem. 
Weekblad,  1912,  9,  848 — 854). — A  theoretical  paper  in  which  the 
author  deduces  Arrhenius’s  law  of  dilution  from  the  dynamic  theory  of 
dissociation  equilibrium.  A.  J.  W. 

Velocity  of  Crystallisation.  IV.  Gustav  Tammann  (Zeitsch. 
physikal.  Chem.,  1912,  81,  171 — 186.  Compare  Abstr,,  1897,  ii,  445; 
1898,  ii,  425  ;  1899,  ii,  548). — A  theoretical  paper,  in  which  the  main 
points  deduced  are  :  The  maximum  velocity  of  crystallisation  in 
strongly  supercooled  liquids  is  independent  of  the  temperature.  As  a 
method  of  determination  of  the  true  relationship  between  the  velocity 
of  crystallisation  and  temperature,  the  author  suggests  the  study  of 
the  influence  of  molecular  quantities  of  soluble  substance  on  the 
velocity  of  crystallisation.  The  velocity  of  crystallisation  for  solutions 
of  benzoic  anhydride  in  benzophenone  is  calculated  by  means  of  the 

r,  -to 

formula  KGn  =  KGTo eA  ToTi  ,  in  which  Tl  is  the  freezing  point  of  the 
solution,  calculated  by  the  Raoult  formula,  TQ  the  temperature  at  the 
surface  of  crystallisation  of  pure  benzophenone  which  gives  the  velocity 
KGTu,  and  A  is  a  constant.  The  calculated  results  agree  well  with  the 
experimental  results  of  Pickhardt  (Abstr.,  1903,  ii,  66).  For 
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isomorphous  mixtures,  the  temperature  of  the  crystallising  surface  and 
the  maximum  velocity  of  crystallisation  depend  on  the  concentration  of 
the  mixture.  The  results  of  Bogojawlensky  and  Sacharoff  are  quoted, 
and  from  them  it  is  shown  that  the  temperature  at  the  surface  of 
crystallisation  is  not  the  equilibrium  temperature  for  isomorphous 
mixtures,  but  generally  lies  somewhat  below  it.  The  surface  of 
crystallisation  of  a  50%  mixture  of  a-bromocinnamaldehyde  and 
a-chlorocinnamaldehyde,  supercooled  24°,  is  l'Q0  below  the  equilibrium 
temperature.  Substances  with  a  velocity  of  crystallisation  of  more 
than  3  mm.  per  min.  reach  a  maximum  velocity  when  supercooled 
20 — 30°,  and  this  remains  constant  until  a  supercooling  of  70°  has 
been  reached,  after  which  by  greater  supercooling  the  velocity  slowly 
decreases.  Substances  with  velocities  of  crystallisation  less  than 
3  mm.  per  min.  have  velocities  which  increase  with  supercooling  and 
reach  a  sharply  defined  maximum  and  then  slowly  decrease.  Some 
substances  are  abnormal,  and  their  abnormalities  are  stated  to  be  due 
to  the  presence  of  more  than  one  kind  of  molecule.  They  are  to  be 
regarded  as  associated,  whilst  the  normal  substances  are  generally 
composed  of  simple  molecules,  although  this  is  not  necessarily  so,  for 
they  maybe  associated  but  with  rates  of  change  into  the  simple  mole¬ 
cules  so  slow  as  not  to  affect  the  velocity  of  crystallisation.  It  is 
suggested  that  the  study  of  the  rate  of  change  of  the  velocity  of 
crystallisation  with  supercooling  offers  a  method  of  determination  of 
the  association  of  liquids.  J.  F.  S. 


Nature  of  the  Electrical  Synthesis  of  Colloids.  Michael 
Kutscheroff  ( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  11,  165 — 169). — 
The  product  obtained  as  a  result  of  the  electrical  disintegration  of 
metals  immersed  in  ethyl  alcohol  by  means  of  an  alternating  discharge 
is  found  to  consist  of  two  kinds  of  particles,  one  of  which  forms  a 
more  or  less  stable  colloidal  solution,  whilst  the  other  consists  of  much 
larger  particles  of  approximately  the  same  diameter.  On  the  assump¬ 
tion  that  the  fine  and  coarse  particles  are  the  products  of  essentially 
different  processes,  the  author  has  examined  the  electrical  disintegra¬ 
tion  of  various  binary  alloys. 

When  the  two  metals  are  of  different  valency,  the  ratios  of  the 
components  in  the  original  alloy,  in  the  colloidal  solution,  and  in  the 
deposit  of  coarser  particles,  are  found  to  differ  appreciably.  The 
observed  ratio  in  the  case  of  the  colloidal  solution  is  approximately 
equal  to  that  given  by  pn/p'n,  where  p  and  p  are  the  percentages  of 
the  two  metals  in  the  original  alloy,  and  n  and  n’  are  the  corresponding 
valency  values. 

The  colloidal  solutions,  obtained  by  the  passage  of  an  alternating 
discharge  between  electrodes  of  different  metals  in  alcohol,  have  also 
been  examined.  In  a  large  number  of  cases  the  ratio  of  the  two 
metals  in  the  colloidal  solution  is  approximately  equal  to  that  of  the 
chemical  equivalents.  In  other  cases,  these  ratios  diverge  considerably, 
but  a  satisfactory  explanation  is  obtained  when  the  assumption  is 
made  that  disintegration  occurs  at  both  anode  and  cathode,  and  that 
the  equivalents  of  metals  of  variable  valency,  such  as  tin,  lead,  and 
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bismuth,  vary  according  to  whether  disintegration  occurs  at  the  anode 
or  at  the  cathode. 

For  other  pairs  of  metals,  for  example,  calcium  and  aluminium, 
nickel  and  aluminium,  the  composition  of  the  colloid  solutions  seems 
to  show  that,  although  aluminium  is  pulverised  at  both  electrodes,  the 
effect  is  unipolar  for  calcium  and  nickel. 

Whereas  the  formation  of  relatively  coarse  particles  may  be  due  to 
a  thermo -mechanical  or  electro-mechanical  process,  the  above  observa¬ 
tions  show  that  the  primary  change  involved  in  the  formation  of  the 
colloidal  metals  is  electro-chemical  in  character.  In  this  stage  of  the 
process,  the  passage  of  the  current  liberates  the  metals  in  the  atomic 
form,  and  the  colloidal  metal  is  then  formed  as  the  result  of  a 
subsequent  condensation  process.  H.  M.  D. 

Camphorylphenylthiosemicarbazide  Jellies  and  Observations 
on  the  Structure  of  Jellies.  Emil  Hatschek  ( Zeitsch .  Ckem.  Ind. 
Kolloide,  1912,  11,  158 — 165). — The  gelatinisation  of  solutions  of 
camphorylphenylthiosemicarbazide  (Trans.,  1907,  91,  1888)  in  ethyl 
alcohol  and  toluene  has  been  examined,  together  with  the  properties  of 
the  resulting  jellies.  The  two  solvents  show  considerable  differences 
in  their  behaviour. 

If  a  5%  solution  in  boiling  alcohol  is  slowly  cooled,  the  substance 
separates  in  well-formed  crystals,  but  a  transparent  jelly  is  obtained 
if  the  cooling  is  sufficiently  rapid.  The  jelly  is  unstable,  and  crystals 
begin  to  separate  after  a  short  time.  These  crystals  exhibit  twinning 
to  a  very  marked  extent.  Less  concentrated  jellies  are  more  stable, 
especially  at  low  temperatures,  but  after  some  time  crystallisation 
sets  in.  The  observations  suggest  that  the  gelatinisation  process 
consists  in  the  separation  of  the  semicarbazide  in  a  highly  disperse 
condition.  The  net-work  structure,  which  would  appear  to  be 
characteristic  of  the  jellies,  is  considered  to  be  the  result  of  the 
twinning  of  the  crystal  constituents. 

In  the  case  of  toluene  jellies,  the  rate  of  cooling  appears  to  be 
without  influence.  Jellies  containing  less  than  2 ‘5%  of  the  semi¬ 
carbazide  are  comparatively  stable,  but  more  concentrated  jellies  soon 
exhibit  signs  of  change  in  that  the  jelly  becomes  cloudy  at  certain 
points,  and  the  gradual  development  of  more  or  less  spherical  aggre¬ 
gates  round  these  centres  may  be  followed  quite  readily.  This  process 
comes  to  an  end  before  the  jelly  is  completely  transformed,  and  the 
residual  jelly  appears  to  be  quite  stable.  H.  M.  D. 

Jellies.  Ultramicroscopic  Study  of  Soap  Solutions  and 
Jellies.  Richard  Zsigmondy  and  W.  Bachmann  ( Zeitsch .  Ghent.  Ind. 
Kolloide ,  1912,  11,  145 — 157). — The  fact  that  apparently  homogeneous 
gelatin  jellies  give  rise  to  a  bluish- white  strongly  polarised  beam  when 
examined  by  means  of  the  ultra-microscope  indicates  a  very  high 
degree  of  dispersity.  The  heterogeneity  thereby  disclosed  is  very  much 
less  coarse  than  would  correspond  with  Biitschli's  honey  comb 
structure,  and  the  evidence  thus  furnished  by  the  ultra-microscopic 
examination  of  such  jellies  is  in  favour  of  Nageli’s  micellary  theory. 

The  morphological  changes  which  occur  in  the  transition  of  the 
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alkali  oleates,  palmitates,  and  stearates  from  the  hydrosol  to  the 
hydrogel  condition  have  been  examined  in  detail.  These  changes  are 
described  in  reference  to  micro-photographs,  which  show  the  dependence 
of  the  jelly  structure  on  the  nature  of  the  soap,  the  concentration  of 
the  hydrosol,  and  the  conditions  under  which  the  hydrogel  is  formed. 

H.  M.  D. 

New  Method  for  the  Determination  of  the  Concentration  of 
Colloidal  Solutions  and  the  Investigation  of  Drainage 
Waters.  Robert  Marc  ( Zeitsch .  Chem.  Ind.  Kolloide,  1912,  11, 
195 — 199). — The  interferometer  may  be  applied  with  advantage  in  the 
estimation  of  the  concentration  of  dilute  solution.  Equally  satisfactory 
results  are  obtained  whether  the  dissolved  substances  are  in  the  form  of 
true  or  pseudo-solutions.  The  adsorption  of  colloids  from  solution  by 
solid  substances  can  also  be  determined  by  means  of  interferometer 
observations,  and  the  data  obtained  in  experiments  on  the  adsorption  of 
albumin  by  strontium  carbonate  and  lead  carbonate  and  of  starch  by 
strontium  carbonate  are  shown  to  agree  with  the  exponential 
adsorption  formula. 

The  use  of  the  interferometer  is  further  recommended  in  connexion 
with  the  estimation  of  the  colloids  in  drainage  waters.  For  this 
purpose  observations  may  be  made  on  the  original  water,  and  also 
after  the  water  has  been  thoroughly  shaken  with  finely  divided 
barium  carbonate  and  then  centrifuged.  The  difference  in  the 
interferometer  readings  affords  a  measure  of  the  colloidal  substances 
present.  H.  M.  D. 

The  Isoelectric  Point  of  Electro-amphoteric  Colloids. 
Leonor  Michaeljs  ( festschrift  W.  Nernst,  1912,  308 — 318). — The 
conclusions,  to  which  a  theoretical  consideration  of  the  influence  of  the 
hydrogen  ion  concentration  on  the  condition  of  albumins  lead,  are  the 
same  whether  the  albumin  solutions  be  regarded  as  true  or  pseudo¬ 
solutions.  The  two  conceptions  cannot  therefore  be  regarded  as  funda¬ 
mentally  antagonistic.  Whether  the  isoelectric  point  is  determined 
from  observations  on  the  cataphoretic  migration  in  a  series  of  solutions 
of  gradually  varying  hydrogen  ion  concentration,  or  from  the  measure¬ 
ment  of  the  hydrogen  ion  concentration  which  is  most  favourable 
to  the  coagulation  of  the  albumin,  the  results  are  identical  within  the 
limits  of  error  of  the  respective  methods. 

A  table  is  given,  in  which  the  hydrogen  ion  concentrations  corre¬ 
sponding  with  the  isoelectric  point,  as  determined  by  both  methods, 
are  recorded  for  a  number  of  albumins.  H.  M.  1). 

Action  of  Hydroxyl  Ions  on  Suspensions  of  Kaolin.  Paul 
Rohland  {Zeitsch.  Chem.  Ind.  Kolloide ,  1912,  11,  193 — 195). — The 
rate  of  sedimentation  of  kaolin  suspensions  is  unaffected  by  neutral 
salts,  but  is  accelerated  by  bases,  and  to  a  smaller  extent  by  the 
alkali  metal  salts  of  weak  acids.  These  facts  indicate  that  the  hydroxyl 
ion  is  the  active  agent.  For  small  hydroxyl  ion  concentrations  the 
velocity  of  sedimentation  is  almost  exactly  proportional  to  the  OH' 
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concentration,  but  as  this  is  continuously  increased,  the  rate  of 
sedimentation  reaches  a  maximum  and  then  diminishes.  H.  M.  D. 

Significance  of  the  Elementary  Quantum  for  the  Theory 
of  Gases  and  the  Calculation  of  Chemical  Constants.  Otto 
Sackur  ( Festschrift  W.  Nernst ,  1912,  405 — 423.  Compare  this  vol.,  ii, 
145). — A  theoretical  paper  in  which  the  conception  of  elementary 
quanta  is  applied  to  the  transfer  which  accompanies  molecular  collision. 
It  is  shown  that  this  hypothesis  may  be  employed  with  success  in  the 
calculation  of  the  chemical  constants  of  different  gases  and  of  the 
equilibria  in  gas  reactions.  The  particular  gas  reactions  considered 
are  those  represented  by  the  equations:  2H2  +  02  =  2H20,  2C0  +  02  — 
2C02,  and  2NO  +  02  =  2N02.  H.  M.  D. 

Quadruple  Points  and  the  Continuities  of  the  Three-Phase 
Lines.  F.  1}  C.  Scheffer  ( Proc .  K.  Akad.  Wetensch.  Amsterdam, 
1912,  15,  389 — 405). — A  theoretical  paper  in  which  various  types 
of  systems  possessing  quadruple  points  are  analysed.  H.  M.  D. 

The  Law  of  Mass  Action.  Its  Contradictory  Verifications 
and  its  Defence  by  Le  Chatelier.  Albert  Colson  ( Compt .  rend., 
1912,  155,  719 — 721). — A  reply  to  Le  Chatelier  (this  vol.,  ii,  631),  in 
which  the  author  gives  further  figures  from  Bodenstein  (Abstr.,  1897, 
ii,  252)  showing  a  large  variation  in  the  value  of  k  for  the  dissociation 
of  hydrogen  iodide.  In  further  support  of  his  position,  he  quotes  the 
views  of  van’t  Hoff  and  Nernst  on  the  equilibrium  of  nitrogen 
peroxide.  W.  G. 

The  Law  of  Mass  Action.  Henry  Le  Chatelier  (Compt.  rend., 
1912,  155,  753). — Reply  to  Colson  (preceding  abstract)  declining  to 
continue  the  discussion.  W.  G. 

The  System  Ether-Water.  F.  E.  C.  Scheffer  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1912,  15,  380 — 389). — The  conditions  under 
which  three  phases  coexist  have  been  investigated  by  experiments  with 
a  series  of  binary  mixtures  containing  the  components  in  different 
proportions.  H.  M.  D. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  of  Binary  Solutions.  VI.  Naphthalene  and  the 
Three  Isomeric  Dihydroxybenzenes.  Robert  Keemann  and 
E.  Janetzky  (Monatsh.,  1912,  33,  1055 — 1062.  Compare  Abstr., 
1911,  ii,  871). — Freezing-point  curves  of  the  mixtures  of  naphthalene 
with  the  three  isomeric  dihydroxybenzenes  show  that  in  no  case  is  a 
compound  formed  between  the  components.  Naphthalene  and 
resorcinol  give  a  eutectic  containing  5%  of  resorcinol,  the  eutectic 
temperature  being  76 '5°. 

Naphthalene  and  catechol  give  a  eutectic  containing  19%  of  the 
latter  component,  the  eutectic  temperature  being  72*5°;  in  the  case  of 
naphthalene  and  quinol  the  eutectic  composition  is  about  05%  quinol, 
the  corresponding  temperature  being  79°. 
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In  all  three  cases  the  part  of  freezing-point  curve  lying  between 
the  eutectic  temperature  and  the  freezing  point  of  the  pure  dihydroxy- 
benzene  shows  a  point  of  inflexion,  which  is  most  marked  in  the  case 
of  the  meta-  and  para-compounds,  resorcinol  and  quinol.  The 
authors  consider  that  this  peculiarity  may  be  due  to  the  formation  of 
a  compound  between  the  components,  which  is  dissociated  to  such  an 
extent  in  the  fused  state  that  only  the  one  component,  the  dihydroxy- 
benzene,  is  deposited  from  the  fusion.  The  fact  that  the  inflexion  of 
the  curve  is  most  marked  with  the  meta-  and  para-compounds  agrees 
with  the  rule  put  forward  by  Kremann  and  Rodinis  (Abstr.,  1906,  ii, 
268)  that  of  three  disubstitution  isomerides  the  meta-  and  para- 
isomerides  have  a  greater  tendency  to  form  compounds  than  the  ortho- 
isomeride.  T.  S.  P. 

Synthesis  of  the  Natural  Pats  from  the  Point  of  View  of 
the  Phase  Rule.  I.  The  Ternary  System  :  Tristearin- 
Tripalmitin-Triolein.  Robert  Kremann  and  R.  Schoulz 
( Monalsh .,  1912,  33,  1063 — 1076). — The  melting  points  of  stearin, 
palmitin,  and  olein  were  found  to  be  56°,  62  6°,  and  —  7°  respectively. 
The  binary  mixtures  of  these  three  compounds  each  give  freezing- 
point  curves  indicating  the  existence  of  a  continuous  series  of  solid 
solutions.  In  the  case  of  the  system  stearin-palmitin,  the  freezing- 
point  curve  rises  to  a  maximum  and  then  falls  to  a  minimum  with 
increasing  percentage  of  palmitin.  The  system  stearin-olein  gives  a 
curve  with  a  maximum,  whilst  the  system  palmitin-olein  gives  a  curve 
with  neither  maximum  nor  minimum. 

The  maxima  observed  in  the  stearin-palmitin  and  stearin-olein 
curves  are  extended  into  the  ternary  system,  as  also,  but  to  a  much 
greater  extent,  the  minimum  in  the  stearin-palmitin  system. 

T.  S.  P. 

Distribution  Law.  Walter  Herz  ( Festschrift  W.  Nermt,  1912, 
190 — 195). — Experiments  have  been  made  on  the  distribution  of 
substances  between  two  non-miscible  liquid  layers,  one  of  which  is  a 
pure  substance  and  the  other  a  binary  mixture.  Data  are  recorded 
for  the  distribution  at  25°  of  (1)  iodine  between  water  and  mixtures 
of  carbon  disulphide 'and  carbon  tetrachloride  ;  (2)  iodine  between 
chloroform  and  mixtures  of  glycerol  and  water ;  (3)  bromine  between 
water  and  mixtures  of  carbon  disulphide  and  carbon  tetrachloride; 
(4)  ammonia  between  water  and  mixtures  of  amyl  alcohol  and  chloro¬ 
form;  (5)  boric  acid  between  water  and  mixtures  of  amyl  alcohol  and 
carbon  disulphide,  In  the  case  of  the  first  two  systems,  the  curve 
showing  the  relationship  between  the  ratio  of  distribution  and  the 
volume  composition  of  the  mixed  solvent  indicates  that  the  ratios  are 
less  than  those  calculated  from  the  mixture  rule,  whilst  in  the  fourth 
and  fifth  systems  the  experimental  ratios  are  greater  than  the  calculated 
values.  For  the  third  system  the  calculated  and  observed  ratios  are 
in  approximate  agreement. 

Measurements  were  also  made  of  the  distribution  of  acetic  acid 
between  water  and  mixtures  of  carbon  disulphide  and  carbon  tetra¬ 
chloride  for  varying  acetic  acid  concentrations.  The  ratio  of  distribution 
varies  with  the  concentration  of  the  acid,  but  the  variation  can  be 
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explained  to  a  large  extent  on  the  assumption  that  the  acetic  acid 
exists  in  the  form  of  double  molecules  in  the  binary  solvent. 

H.  M.  D. 

Solubility  and  Distribution  Coefficients  of  Thymol.  Atherton 
Seidell  ( Amer .  Chem.  J.,  1912,  48,  453 — 467). — In  view  of  Meyer 
and  Overton’s  theory  that  the  activity  of  a  narcotic  is  proportional  to 
its  coefficient  of  distribution  between  the  blood  and  the  fatty  matter 
of  animal  cells,  a  study  has  been  made  of  the  distribution  of  thymol 
between  water  and  olive  oil  as  representing  the  blood  and  the  fatty 
matter  respectively. 

The  solubility  of  thymol  in  water  has  been  determined  at  tem¬ 
peratures  between  10°  and  40?,  and  found  to  vary  from  0  067  gram  at 
the  former  to  0’141  gram  at  the  latter  temperature  per  100  grams  of 
solution.  The  solubility  has  also  been  determined  in  hydrochloric  acid 
of  various  concentrations  up  to  5JV,  and  it  has  been  found  that  as  the 
concentration  of  the  acid  increases,  the  solubility  of  the  thymol 
decreases.  It  is  calculated  that  the  diminution  of  solubility  of  thymol 
in  the  gastric  juice  of  man  is  1‘2%,  and  in  that  of  the  dog  11  '7%.  The 
solubility  of  thymol  has  also  been  determined  between  10°  and  40°  in 
olive,  peanut,  cod-liver,  petroleum,  castor,  cotton-seed,  and  linseed  oils. 
Experiments  have  been  made  on  the  distribution  of  thymol  between 
water  and  each  of  these  oils.  The  results  indicate  that  for  the  purpose 
of  studying  the  distribution  of  drugs  at  the  temperature  of  the  body, 
olive  oil  is  fairly  representative  and  its  selection  for  the  purpose  is 
justifiable.  E.  G. 

Hydrolysis  of  Iodine.  Emil  Abel  ( Festschrift  W.  Nernst ,  1912, 
1 — 26). — The  hydrolytic  equilibrium  represented  by  3I2  +  3H20  ZH 
6H*  +  5I' +  I03'  has  been  investigated  in  aqueous  solutions  containing 
varying  amounts  of  sodium  acetate.  The  hydrolysis  takes  place  very 
slowly  at  the  ordinary  temperature,  and  equilibrium  is  not  attained 
until  after  the  lapse  of  several  months.  The  progress  of  the  change 
was  followed  by  titrating  portions  of  the  solution  with  sodium  thio¬ 
sulphate,  the  end  point  being  determined  both  before  and  after  the 
addition  of  acid.  The  difference  between  the  two  readings  affords 
a  measure  of  the  iodate  produced  by  the  hydrolysis. 

The  results  obtained  indicate  that  at  18°  the  equilibrium  constant 
JBT=  [H“]«.[l']®.[IOa']/[Ia]s  is  equal  to  0-38  x  10~48. 

From  the  data,  the  true  solubility  of  iodine  in  sodium  acetate 
solutions  may  be  calculated.  The  numbers  show  that  the  solubility  is 
diminished  in  presence  of  the  acetate,  the  relative  lowering  of  the 
solubility  per  gram-equivalent  of  sodium  acetate  being  equal  to  13-7%. 

The  observations  are  also  considered  in  reference  to  the  kinetics  of 
the  hydrolysis.  Under  the  conditions  of  the  experiments  as  carried 
out  by  the  author,  the  solutions  being  saturated  with  iodine  and 
containing  relatively  large  quantities  of  sodium  acetate,  the  rate  at 
which  iodate  is  formed  is  found  to  be  inversely  proportional  to  the 
square  of  the  iodate  concentration.  The  reaction  is  therefore  auto- 
catalytic  in  type.  H.  M.  P. 
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Action  of  Iodine  on  Hydrogen  Selenide.  Luigi  Holla  and 
Angelo  Repetto  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  463 — 468). — 
The  paper  gives  a  detailed  account  of  the  experimental  methods 
employed,  and  of  the  numerical  results  obtained  in  connexion  with 
the  determination  of  the  equilibrium  constant  of  the  reaction  H2Se  + 
I2  =  2HI  +  Se  recently  employed  to  calculate  the  heat  of  formation  of 
hydrogen  selenide  (compare  this  vol.,  ii,  1040).  R.  V.  S 

The  Velocity  Coefficient  of  the  Chemical  Formation  of 
Chlorate  Determined  by  Electrolysis.  Erich  Muller  and  Otto 
Muller  ( Festschrift  IF.  Nermt ,  1912,  319—326). — It  is  shown  that 
the  velocity  coefficient,  which  determines  the  rate  of  formation  of 
chlorate  from  hypochlorite,  can  be  ascertained  from  observations  on  the 
rate  at  which  chlorate  is  formed  in  the  electrolysis  of  sodium  chloride 
solutions  to  which  varying  amounts  of  acid  are  added.  When  the 
steady  state  is  reached  after  prolonged  electrolysis  of  sodium  chloride 
solutions,  the  current  yield  of  chlorate  amounts  to  66’6%  if  cathodic 
reduction  is  eliminated,  and  the  velocity  coefficient  of  chlorate 
formation  is  given  by  the  equation  :  k  =  i(A  —  66-6)/u  x  66'6  x  96540  x 
[HC10]2[C10'],  in  which  i  is  the  current  strength,  v  the  volume  of  the 
solution,  A  the  yield  of  chlorate,  and  [HC10]  and  [CIO']  the  concentra¬ 
tion  of  hypochlorous  acid  and  sodium  chlorite  respectively. 

In  different  experiments,  the  ratio  ijv  was  varied,  but  this  has 
comparatively  little  influence  on  the  calculated  value  of  k. 

For  a  given  concentration  of  hypochlorite,  the  yield  of  chlorate 
varies  according  to  whether  the  solution  is  stirred  or  not;  this  is 
probably  due  to  local  variations  of  the  hypochlorite  concentration  in 
the  unstirred  solutions.  H.  M.  D. 

Ester  Formation  in  Methyl  Alcohol.  Heinrich  Goldschmidt 
and  Arthur  Thuesen  {Zeitsch.  physikal.  Chem.,  1912,  81,  30 — 67. 
Compare  Abstr.,  1910,  ii,  283). — The  following  acids  are  used  :  phenyl- 
acetic,  acetic,  propionic,  n-  and  iso-butyric,  isovaleric,  heptoic,  lauric, 
and  benzoic,  and  as  catalysts  hydrochloric,  picric,  and  trichlorobutyric 
acids.  The  influence  of  salts  of  these  acids  on  the  rate  of  reaction  was 
also  observed.  The  earlier  results  were  vitiated  owing  to  the  presence 
of  traces  of  ammonia  in  the  methyl  alcohol,  originating  from  the 
occurrence  of  a  little  nitride  in  the  calcium  used  for  dehydration. 

The  electrical  conductivity  of  solutions  of  hydrogen  chloride,  picric 
acid,  and  trichlorobutyric  acid  in  methyl  alcohol  and  the  effect  of  small 
amounts  of  water  on  the  conductivity  have  been  observed.  The 
addition  of  water  diminishes  the  conductivity  of  solutions  of  hydrogen 
chloride  in  methyl  alcohol,  a  result  ascribed  to  the  establishment  of  the 
equilibrium  CHsOH,H*  +  H20  ^  CHsOH  +  H2OH*  and  the  small 
velocity  of  the  ion  H20,H*  in  methyl  alcohol  solution.  The  addition  of 
water  raises  the  conductivity  of  solutions  of  picric  acid  and  of 
trichlorobutyric  acid  in  methyl  alcohol.  The  conductivity  of  aniline 
salts  of  the  three  acids  used  as  catalysts  have  also  been  measured  in 
methyl  alcohol,  and  it  is  shown  that  more  or  less  “alcoholysis” 
occurs  depending  on  the  strength  of  the  acids. 

The  main  results  of  the  discussion  of  the  kinetic  data,  which  are 
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given  in  detail,  is  that  the  catalytic  effect  is  not  proportional  to  the  H' 
ion  concentration  of  the  catalyst,  but  is  exerted  in  two  ways  :  (1)  by 
means  of  the  H’  ions  ;  (2)  by  the  non-ionised  portion.  When  the  partial 
velocity  due  to  the  H’  ions  is  known  for  one  acid,  it  can  be  calculated 
for  any  other  acid  the  dissociation  constant  of  which  is  known.  The 
effect  due  to  the  non-ionised  acid  cannot  be  predicted  ;  all  that  is 
known  is  that  it  is  greater  for  highly  ionised  than  for  slightly  ionised 
catalysts.  In  methyl  alcohol  solution,  as  in  ethyl  alcohol,  the  retard¬ 
ing  influence  of  water  on  esterification  is  much  the  same  in  magnitude 
for  different  acids,  which  supports  the  view  that  an  intermediate  com¬ 
pound  of  alcohol  and  catalyst  plays  the  most  important  part  in  the 
change.  G.  S. 

Heterogeneous  Reactions.  Harry  Heymann  ( Zeitsch .  physikal. 
Chem.,  1912,  81,  204 — 222). — The  author  shows  mathematically,  on 
the  basis  of  Nernst’s  theory  of  heterogeneous  reactions  (Abstr.,  1904, 
ii,  315),  that  when  the  velocity  of  reaction  is  conditioned  by  diffusion, 
and  when  the  velocity  of  reaction  is  very  rapid  in  comparison  with  the 
diffusion,  k'  =  D/8,  in  which  k'  is  the  reaction  constant,  D  the 
coefficient  of  diffusion,  and  8  the  thickness  of  the  diffusion  layer,  that 
is,  the  layer  in  which  the  reaction  occurs.  Experiments  are  described 
on  the  catalytic  decomposition  of  hydrogen  peroxide  by  platinum  and 
the  solution  of  copper  in  a  potassium  iodide  solution  of  iodine,  in  which 
the  three  values  k’,  D,  and  8  are  determined.  The  values  of  k'  were 
obtained  by  rotating  cylinders  of  platinum  and  copper  respectively  in 
solutions  of  hydrogen  peroxide  and  iodine  in  potassium  iodide,  and 
titrating  the  solutions  at  known  intervals  of  time.  The  value  of  8  was 
determined  by  measuring  the  residual  current  by  the  method  of  Nernst 
and  Merriam  (Abstr.,  1905,  ii,  674).  The  value  of  D  was  directly 
determined  by  Ostwald  and  Luther’s  method.  The  results  in  general 
confirm  Nernst’s  theory  of  heterogeneous  reactions,  although  a 
disagreement  of  20%  is  found  in  some  of  the  results  for  the  solution  of 
copper  ;  this  is  attributed  by  the  author  to  the  existence  of  complexes 
in  the  potassium  iodide  solution,  which  influence  the  rate  of  diffusion. 

J.  F.  S. 

Velocity  of  Decomposition  of  Ammonia  in  Quartz  Glass. 
Max  Bodenstein  and  Franz  Kranendieck  ( Festschrift  W.  Nernst, 
1912,  99 — 117.  Compare  Perman  and  Atkinson,  Proc.  Roy.  Soc., 
1904,  74,  110). — The  rate  of  decomposition  of  ammonia  contained  in  a 
quartz  vessel  has  been  measured  at  780°  and  880°,  the  volume  being 
kept  constant  and  the  progress  of  the  change  followed  by  determination 
of  the  increase  in  pressure. 

At  these  temperatures  the  quartz  is  permeable  to  hydrogen,  and 
a  correction  has  therefore  to  be  applied  to  the  pressure  readings 
in  order  to  allow  for  the  hydrogen  which  escapes  from  the  reaction 
vessel.  The  rate  at  which  the  hydrogen  passes  through  the  quartz  is 
proportional  to  the  partial  pressure  of  the  hydrogen.  It  increases 
very  slowly  with  the  temperature,  the  velocity  coefficient, 
k=  \jt  lo gct/(a  -  x), 

being  doubled  when  the  temperature  is  raised  from  730°  to  880°.  The 
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volume  of  hydrogen  which  passes  through  a  quartz  plate,  one  millimetre 
thick,  amounts  to  8'65  x  10"6  c.c.  (0°  and  760  mm.)  per  square  cm.  per 
hour  when  the  temperature  is  880°.  It  is  probable  that  the  action  is 
due  to  the  porosity  of  the  quartz  and  not  to  the  formation  of  a  solid 
solution. 

From  the  data  obtained  in  the  observations  on  the  decomposition  of 
ammonia,  it  is  evident  that  the  reaction’  is  a  surface  reaction  and  of 
somewhat  complicated  character.  The  values  obtained  for  the  uni- 
molecular  velocity-coefficient  fall  very  considerably  during  the  progress 
of  the  change,  whilst  the  bimolecular  coefficient  exhibits  gradually 
increasing  values.  Measurements  of  the  initial  velocity  at  different 
pressures  show  that  this  is  proportional  to  the  square  root  of  the 
ammonia  concentration.  When  the  products  of  decomposition  are 
separately  added  to  the  ammonia,  the  velocity  of  the  change  is 
unaffected,  but  when  both  nitrogen  and  hydrogen  are  present  at  the 
outset,  the  speed  of  the  reaction  is  appreciably  less.  The  retarding 
influence  of  the  products  of  decomposition  varies  largely  with  the 
temperature,  and  in  consequence  of  this,  the  velocity  of  the  reaction, 
which  is  practically  independent  of  the  temperature  in  the  absence  of 
the  reaction  products,  increases  with  temperature  to  an  increasing 
extent  as  the  products  of  decomposition  accumulate. 

From  the  analysis  of  these  observations,  the  conclusion  is  drawn  that 
the  decomposition  of  the  ammonia  takes  place  in  the  pores  of  the 
quartz  glass,  and  that  the  velocity  of  the  change  is  determined  by  the 
rate  at  which  the  ammonia  diffuses  into  the  pores.  The  actual  decom¬ 
position  probably  occurs  very  rapidly,  but  the  speed  of  the  chemical 
reaction  is  determined  to  some  extent  by  the  velocity  with  which  the 
products  of  decomposition  escape  from  the  pores  in  the  quartz  into  the 
space  occupied  by  the  gas.  H.  M.  D. 

Valency  and  the  Evolution  of  the  Elements.  M.  d’A. 
Albuquerque  (Chem.  News,  1912,  106,  202 — 203). — Various  lines  of 
evidence  support  the  view  that  evolution  is  the  clue  to  the  chemistry 
of  the  future.  G.  S. 

The  Nature  of  Atomic  Weight.  Masao  Katayama  (Sci.  Rep. 
Tohoku  Imp.  Univ.,  1912,  i,  171 — 200). — On  the  assumption  that  an 
atom  consists  of  a  positively  charged  nucleus  with  which  are 
associated  a  number  of  electrons,  and  that  the  mechanical  and  electro¬ 
magnetic  masses  of  the  nucleus  are  distributed  in  such  a  manner  that 
there  is  no  tendency  due  to  the  electrical  force  to  change  the  dis¬ 
tribution,  a  general  expression  is  obtained  from  which  the  total  mass 
of  the  positive  nucleus  can  be  calculated.  The  numbers  calculated 
from  the  equation  are  in  fairly  good  agreement  with  the  series  of 
atomic  weights,  as  is  shown  by  a  comparison  of  the  values  of  the  fifty- 
four  elements  between  lithium  and  lanthanum.  The  greatest 
differences  are  found  in  the  case  of  elements,  the  positions  of  which 
in  the  periodic  table  may  be  regarded  as  abnormal. 

The  theory  indicates  that  there  must  be  an  upper  limit  to  the 
dimensions  of  the  atomic  nucleus.  If  this  limit  be  supposed  to 
correspond  with  the  atomic  weight  252,  the  electromagnetic  mass  is 
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then  found  to  agree  with  the  value  found  experimentally  for  the 
electron. 

The  relation  between  the  radii  of  the  atom  and  of  the  atomic 
nucleus  is  discussed  in  reference  to  the  existence  of  periodicity  and  to 
the  difference  in  the  behaviour  of  elements  of  low  as  compared  with 
those  of  high  atomic  weight.  H.  M.  D. 

Reactivity  of  Atomic  Groups  containing  Sulphur.  Arthur 
Kotz  ( Festschrift .  W.  Nernst ,  1912,  227 — 233). — The  influence  of 
different  groups  on  the  reactivity  of  a  compound  is  supposed  to  be 
due  to  their  varying  content  of  free  energy,  which  will  affect  the 
mobility  of  neighbouring  atoms  and  so  give  rise  to  variations  in 
reactivity.  From  this  point  of  view  the  author  discusses  the 
influence  of  various  groups  containing  sulphur  on  the  reactivity  of 
neighbouring  hydrogen  atoms.  H.  M.  D. 

Reform  of  Chemical  and  Physical  Calculations.  C.  J.  T. 
Hanssen  ( Chem .  News ,  1912,  106,  215). — In  the  author’s  opinion, 
chemical  and  physical  calculations  could  be  simplified  by  adopting 
4 1°10'  northern  latitude  as  the  “  international  circle  of  gravity”  and 
by  taking  the  atomic  weights  of  the  elements  as  whole  numbers. 

G.  S. 

The  Second  Virial  Coefficient  for  Diatomic  Gases.  W.  H. 
Keesom  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1912,  15,  417 — 431). 
— From  a  consideration  of  the  compressibility  data,  it  is  shown  that 
the  behaviour  of  hydrogen  at  temperatures  between  -100°  and  100° 
is  in  agreement  with  Reinganum’s  hypothesis  that  the  molecules 
consist  of  rigid  spheres,  each  having  an  electric  doublet  of  constant 
moment  at  its  centre. 

As  the  temperature  falls  below  —  100°,  the  behaviour  of  the  gas 
deviates  in  gradually  increasing  measure  from  the  requirements  of 
this  hypothesis,  and  between  -  180°  and  -  230°  it  behaves  exactly 
like  a  monatomic  substance.  The  variation  of  the  viscosity  of 
hydrogen  with  the  temperature  also  affords  evidence  of  this  change  in 
character. 

In  so  far  as  the  second  virial  coefficient  is  concerned,  the  behaviour 
of  oxygen  between  0°  and  200°  is  also  found  to  correspond  with  that 
of  a  system  of  rigid  spheres  with  a  centralised  electrical  doublet, 
whilst  nitrogen,  within  the  same  limits  of  temperatures,  deviates 
considerably  from  the  behaviour  of  such  a  system.  H.  M.  D. 

Exact  Form  of  the  Law  of  Molecular  Attraction.  Richard 
D.  Kleeman  (Proc.  Camb.  Phil.  Soc.,  1912,  16,  658 — 666.  Compare 
Abstr.,  1910,  ii,  492  ;  1911,  ii,  34). — The  form  of  the  function  (<£)  in 
the  author’s  expression  for  the  law  of  molecular  attraction  has  been 
investigated  more  closely.  According  to  experiments  on  the  Joule- 
Thomson  effect,  the  function  (<£)  must  consist  of  a  number  of  positive 
and  negative  terms,  and  since  the  attraction  between  two  molecules 
changes  to  repulsion  when  they  are  separated  by  a  sufficiently  large 
distance,  the  principal  negative  term  which  expresses  this  repulsion 
must  contain  an  inverse  power  of  the  distance  of  separation  of  the 
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molecules  which  is  less  than  the  fifth.  Since  it  has  also  been  shown 
that  the  attraction  changes  to  repulsion  for  distances  of  separation  of 
the  order  of  the  molecular  diameter,  there  must  be  a  term  consisting 
of  an  inverse  power  greater  than  the  fifth.  Assuming  that  these 
powers  are  the  fourth  and  sixth  respectively,  a  new  expression  is 
obtained  for  the  law  of  attraction.  From  this,  formulae  are  obtained 
for  the  intrinsic  pressure  and  for  the  energy  required  to  separate  the 
molecules  by  an  infinite  distance  from  one  another. 

By  reference  to  data  for  ethyl  ether,  the  distances  of  separation  of 
the  molecules  at  which  the  force  between  them  changes  sign  are 
calculated,  and  it  is  then  found  that,  the  higher  the  temperature,  the 
smaller  is  the  distance  over  which  two  molecules  attract  one  another. 

The  equations  are  also  applied  in  the  calculation  of  the  average 
velocity  of  a  molecule,  from  which  it  appears  that  the  average 
velocity  of  a  molecule  in  a  liquid  in  the  critical  condition  is  about 
2 ‘5  times  the  average  velocity  in  the  gaseous  state.  H.  M.  D. 

Application  of  Curves  of  Neutralising  Force  to  the  Deter¬ 
mination  of  the  Molecular  Magnitudes  and  Dissociation 
Constants  of  Chemical  Compounds  in  General  and  Proteins 
in  Particular.  E.  D’Agostino  and  G.  Quagliariello  (Festschrift 
W .  Nernst,  1912,  27 — 45). — A  method  of  determining  the  molecular 
weights  and  dissociation  constants  of  weak  electrolytes  is  described. 

If  the  molecular  quantity  ( y )  of  a  strong  univalent  acid  or  base, 
added  to  a  litre  of  a  solution  containing  P  grams  of  the  weak  electro¬ 
lyte  (molecular  weight  =  p)  under  investigation,  is  plotted  as  a 
function  of  the  logarithm  of  the  hydrogen  ion  concentration  [H‘] 
corresponding  with  each  stage  in  the  process  of  the  addition  of  tbe 
strong  acid  or  base,  curves  are  obtained  which  exhibit  characteristic 
points  of  inflexion.  If  ylf  y2,  yv  .  . .  are  values  of  y  corresponding  with 
such  points,  at  which  the  tangent  to  the  curve  is  horizontal,  then 
y2  —  yx  =  y%  —  y ^ . . .  =  m,  where  m  is  the  normality  of  the  solution.  The 
molecular  weight  of  the  dissolved  substance  is  then  given  by  p=  P/m. 

If  the  acid  dissociation  constant  is  ka,  then  it  can  be  shown  that 
log  ka  =  log  [H*]  -  log  (m  -  y)(y,  and  this  equation  may  be  employed  for 
the  determination  of  ka  when  the  corresponding  values  of  y  and  [H‘]  have 
been  ascertained  by  experiment.  The  basic  dissociation  constant  k & 
can  be  obtained  similarly,  and  the  method  is  readily  applicable  to 
amphoteric  electrolytes. 

For  glycine,  the  experimental  data  lead  to  &a  =  0T3  x  10~9  and  &&  = 
0‘22  x  10 -n,  which  are  in  agreement  with  the  values  obtained  by  other 
methods.  Measurements  on  serum-albumin  gave  &a  =  0’91  x  10“9  and 
A&  =  0T4x  10-7,  whilst  the  value  of  log  [H’]  for  the  pure  substance 
was  found  to  be  -  7‘56.  H.  M.  D. 

The  Interaction  of  Gaseous  Molecules.  Stanley  Smith  ( Chem . 
News,  1912,  105,  193). — If  a  mixture  of  gases  betaken  such  that  there 
is  an  excess  of  one  gas  above  the  amount  required  for  the  formation  of 
a  particular  compound,  this  excess  will  be  left  after  combination  has 
taken  place.  The  author  then  puts  forward  the  question  :  What  is  it 
that  determines  which  molecules  of  the  gas  in  excess  enter  into  com- 
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bination,  and  which  are  left  unchanged  at  the  end  of  the  reaction  1 
As  an  answer  to  this,  it  is  suggested  that  the  molecules  which  are 
moving  with  the  greater  velocity  will  be  those  which  enter  into  com¬ 
bination,  whilst  the  molecules  which  are  moving  with  the  less  velocity 
are  left.  It  would  follow  (according  to  the  author)  that  the  resulting 
residue  should  possess  a  lower  temperature  than  would  be  anticipated, 
since  the  temperature  of  a  gas  depends  on  the  mean  velocity  of  its 
molecules. 

The  author  suggests  experiments  by  means  of  which  the  above  ideas 
could  possibly  be  tested,  although  it  is  probable  that  the  differences  in 
temperature  to  be  recorded  would  be  very  small.  T.  S.  P. 

Method  for  Determining  the  Molecular  Weights  of  Volatile 
Liquids.  Charles  W.  Porter  ( J .  Amer.  Chem.  Soc.,  1912,  34, 
1290 — 1293). — The  determination  of  molecular  weights  by  vapour 
density  methods  depends  on  the  gas  law  which  may  be  written  in  the 
form  of  the  equation:  M—WRTfPV,  in  which  A  is  a  constant  and 
W,  T,  P,  and  V  are  variables.  Any  three  of  these  variables  being 
known,  M  can  be  calculated  from  a  measurement  of  the  fourth.  In 
the  usual  methods,  either  V,  P,  or  W  is  the  variable  measured.  A 
method  is  now  described  in  which  P,  V,  and  W  are  fixed,  and  T  is 
determined  by  direct  measurement. 

A  glass  bulb,  of  about  300  c.c.  capacity,  with  a  tube  of  small  bore  at 
each  end,  is  immersed  in  a  bath  of  glycerol  and  water,  which  is  heated 
by  passing  an  electric  current  through  coils  of  nichrome  wire.  The 
lower  tube  from  the  bulb  passes  through  a  stopper  in  a  hole  in  the  side 
of  the  jar,  near  the  bottom,  and  is  connected  with  a  mercury  reservoir. 
The  upper  tube  is  attached  to  a  short  tube  of  capillary  bore  which  is 
sealed  by  a  solid  glass  plug  and  rubber  connexion.  The  bulb  is  filled 
with  mercury  by  means  of  pressure  applied  to  the  mouth  of  the 
mercury  reservoir  with  an  air-pump.  Before  the  mercury  reaches  the 
top  of  the  upper  tube  of  the  bulb,  a  small  glass  bulb  containing 
a  weighed  quantity  of  the  liquid  to  be  investigated  is  dropped  on 
to  the  surface  of  the  mercury  so  that  the  long  capillary  end  of  the 
tube  is  directed  upwards.  The  tube  of  capillary  bore  is  then  placed  in 
position  and  held  by  a  heavy  rubber  tube,  securely  wired.  Pressure  is 
then  applied  until  a  drop  of  mercury  appears  at  the  top  of  the  tube  of 
capillary  bore.  The  glass  plug  is  inserted  and  the  rubber  connexion 
wired.  The  end  of  the  bulb  containing  the  liquid  has  now  been  forced 
into  the  capillary  bore  of  the  upper  tube.  By  slightly  bending  the 
connexion  between  the  tube  of  capillary  bore  and  the  upper  tube 
of  the  bulb,  the  end  of  the  small  bulb  is  broken,  and  the  vapour  of  the 
liquid  is  free  to  escape.  The  bath  is  then  heated  and  stirred 
vigorously  until  the  level  of  the  mercury  in  the  bulb  is  a  little  below 
that  in  the  reservoir.  The  system  is  allowed  to  cool  slowly,  and  the 
temperature  read  when  the  level  is  the  same  in  each  vessel.  When  the 
rising  and  falling  column  of  mercury  reaches  the  level  at  a  temperature 
which  is  constant  within  0'5°,  the  temperature  is  recorded.  The  volume 
of  the  bulb  must  be  corrected  for  the  temperature  attained  and  the 
vapour  pressure  of  mercury  at  that  temperature  must  be  subtracted 
from  the  barometric  pressure  before  the  calculation  is  made. 
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Experiments  are  recorded  in  which  this  method  was  applied  to 
the  determination  of  the  molecular  weight  of  acetone,  ether,  benzene, 
and  toluene. 

The  author  does  not  claim  that  this  method  is  superior  to  Victor 
Meyer’s,  but  states  that  it  is  as  convenient  as  most  of  the  vapour 
density  methods  employed,  and  yields  equally  accurate  results.  More¬ 
over,  it  completes  the  possibilities  for  molecular  weight  determinations 
based  on  the  gas  law.  E.  G. 


Laboratory  Apparatus  of  Coloured  Glass  for  Working 
with  Substances  Sensitive  to  Light.  Heinrich  Gockel  ( Zeitsch . 
angew.  Chem.,  1912,  25,  2303). — A  claim  for  priority  in  the  manufac¬ 
ture  and  use  of  laboratory  apparatus  of  coloured  (brown)  glass  over 
Friedrichs  (this  vol.,  ii,  933).  T.  S.  P. 


Electrically-heated  Microscope  Slide.  F.  G.  Cottrell  ( J \  Amer. 
Chem.  Soc.,  1912,  34,  1328 — 1332). — The  device  described  in  this 
paper  was  designed  in  connexion  with  a  study  of  liquid  crystals,  but  is 
recommended  for  any  case  in  which  a  rapid  and 
accurate  adjustment  of  temperature  under  the 
microscope  is  desired:  It  is  particularly  useful 
for  studying  phenomena  of  melting  and  recrystal¬ 
lisation,  as  any  individual  crystal  may  be  watched 
and  its  melting  or  crystallisation  stopped  and  held 
constant,  or  reversed  at  will. 

Glass  slips,  |^-inch  x  1  inch  in  size  and  about 
06 — 08  mm.  thick,  are  coated  with  a  uniform 
film  of  platinum  of  such  tenuity  as  not  seriously 
to  reduce  the  transparency,  but  forming  a  con¬ 
tinuous  conductor  for  the  electric  current.  The 
ends  of  the  slide  are  gilded  or  platinised  so  as  to 
act  as  terminals  for  the  thinner  film  between  them 
which  serves  as  the  electrical  resistance  for  heat¬ 
ing.  By  connecting  the  film  in  series  with  a 
suitable  rheostat  to  a  convenient  source  of  current, 
any  temperature  up  to  almost  the  m.  p.  of  the 
glass  can  be  rapidly  established.  A  full  descrip¬ 
tion  is  given  of  the  method  of  preparing  such 
slides.  E.  G. 

A  Modified  Soxhlet  Extraction  Apparatus 
with  Arrangement  for  Distillation.  Fritz 
Friedrichs  ( Zeitsch .  angew.  Chem.,  1912,  25, 
2208 — 2209). — The  apparatus  is  shown  in  the 
annexed  diagram.  When  being  used  for  extrac¬ 
tion  purposes  only,  the  stopper  A  is  turned 
so  as  to  connect  the  condenser  with  the  Soxhlet 
tube ;  the  tap  D  is  closed.  When  used  for 
distillation,  A  is  turned  to  cut  o£E  the  condenser  from  the  upper  part 
of  the  Soxhlet  apparatus,  and  D  is  opened ;  the  condensed  liquid 
then  syphons  over  into  E.  T.  S.  P. 
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Modified  Soxhlet  Extraction  Apparatus.  H.  Schmid  ( Chem . 
Zeit.,  1912,  30,  1249). — A.  three-way  tap  is  placed  on  the  stem  of  an 
ordinary  Soxhlet  apparatus  immediately  below  the  junction  of  the 
stem  with  the  wider  portion.  While  the  extraction  is  proceeding,  the 
tap  is  turned  so  as  to  cut  off  the  connexion  between  the  stem  and 
the  wide  portion,  and  the  apparatus  operates  in  the  usual  way.  The 
tap  may  then  be  turned  so  that  the  solvent  runs  off  through  a 
side-tube.  The  apparatus  fhay  also  be  used  for  fractional  extractions. 

W.  P.  S. 

Some  New  Forms  of  Laboratory  Apparatus.  Fritz 
Friedrichs  (J.  Amer .  Chem.  Soc .,  1912,  34,  1509 — 1514.  Compare 
Abstr.,  1911,  ii,  268;  this  vol.,  ii,  37,  933). — Descriptions  are  given 
of  (1)  a  gas- washing  bottle  with  circulating  device,  (2)  a  modified 
Soxhlet  extraction  apparatus  with  accessory  distilling  apparatus,  (3)  a 
modified  Sehiff  nitrometer,  (4)  a  yellow  glass  phosphorus  pipette,  and 
(5)  a  telescope  burner. 

The  modified  Sehiff  nitrometer  consists  essentially  of  a  gas  burette 
connected  by  a  two-way  stopcock  with  an  absorption  vessel  provided 
with  a  glass  screw  or  spiral  similar  to  that  employed  in  Ferry’s 
nitrometer  (this  vol.,  ii,  486).  The  gas  enters  the  absorption  vessel 
through  a  mercury  seal,  passes  up  the  glass  screw,  and  collects  in  the 
upper  part  of  the  vessel  which  has  the  form  of  a  bulb.  When 
absorption  is  complete,  the  gas  is  allowed  to  enter  the  burette  by 
means  of  the  stopcock  and  is  then  measured.  The  advantage  of  this 
form  of  apparatus  is  that  the  gas  can  be  measured  over  water  instead 
of  over  the  absorbent.  E.  G. 

A  Safety  Siphon.  Mary  L.  Fossler  ( J .  Amer.  Chem.  Soc.,  1912, 
34,  1398 — 1399). — The  following  apparatus  has  been  devised  in  order 
to  provide  a  neat  and  convenient  method  for  handling  and  distributing 
solutions  in  the  laboratory. 

The  bottle  is  fitted  with  an  ordinary  siphon  tube  supported  by  a 
rack  attached  to  the  shelf  on  which  the  bottle  stands.  A  rubber 
connexion  with  pinchcock  is  placed  on  the  siphon  tube  well  above  the 
level  of  the  liquid  in  the  bottle.  To  the  lower  end  of  the  siphon 
tube  is  attached  a  graduated  wide  glass  cylinder,  which  ends  in  a 
narrow  tube  carrying  a  rubber  joint  and  pinchcock.  The  liquid 
is  first  drawn  over  into  the  cylinder  by  opening  the  upper  pinchcock, 
and,  after  this  has  been  closed,  the  lower  one  is  opened  and  the  liquid 
thus  withdrawn  from  the  cylinder. 

In  another  form  of  apparatus,  the  graduated  cylinder  is  replaced  by 
an  ordinary  burette,  which  is  slipped  up  over  the  siphon  tube  and 
held  in  position  by  a  piece  of  rubber  tubing.  A  small  hole  blown  in 
the  side  of  the  burette  near  the  top  allows  air  to  enter  as  the  liquid  is 
withdrawn.  E.  G. 

Laboratory  Hints.  F.  A.  Steensma  (Chem.  Weekblad,  1912,  9, 
894 — 896). — The  author  describes  a  simple  form  of  thermometer  holder, 
a  method  of  cataloguing  chemicals  by  number,  and  a  mode  of  loosening 
glass  stoppers  by  allowing  ether  to  soak  in,  and  then  warm  water. 

A.  J.  W. 
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[Lecture  Experiment.]  Apparatus  to  Study  the  Diffusion 
of  Chlorine  Gas.  W.  It.  Forbes  ( Chem .  News ,  1912,  105,  193). — 
A  jar  containing  chlorine  is  inverted  over  a  jar  of  nitrogen.  In  the 
lower  jar  a  small  wooden  stand  is  placed  containing  a  row  of  glass 
tubes  of  gradually  decreasing  height,  each  of  the  tubes  being  filled 
with  a  solution  of  starch  and  potassium  iodide.  As  the  chlorine 
diffuses  it  gradually  liberates  iodine  in  the  series  of  tubes,  giving  rise 
to  the  usual  blue  coloration.  In  this  way  the  diffusion  of  chlorine 
can  be  demonstrated  to  a  large  audience.  T.  S.  P. 
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Chemically  Active  Modification  of  Hydrogen.  Irving  Lang¬ 
muir  ( J .  Amer.  Chem.  Soc.,  1912,  34,  1310 — 1325). — In  a  tungsten 
lamp,  the  vacuum  gradually  improves  during  use ;  the  removal  of  the 
gas  in  the  bulb  depends  largely  on  the  voltage  across  the  terminals  of 
the  filament  as  well  as  on  its  temperature.  A  study  has  been  made 
of  the  behaviour  of  several  gases  under  these  conditions,  and  some  of 
the  results  are  now  recorded. 

When  a  tungsten  wire  is  heated  at  1300 — 2500°  K.  in  hydrogen 
under  a  pressure  of  0  001 — 0'020  mm.,  the  hydrogen  slowly  disappears. 
If  nitrogen  or  carbon  monoxide  is  used,  the  gas  does  not  disappear 
below  about  2200°  K. ;  in  these  cases,  the  phenomenon  seems  to  be  an 
electrical  effect,  whilst  with  hydrogen  it  appears  to  be  purely  thermal. 
There  is  a  distinct  fatigue  effect,  but  the  substitution  of  a  new  section 
of  wire  does  not  restore  the  action.  The  hydrogen  is  not  absorbed  by 
the  wire,  but  is  deposited  on  the  glass,  especially  if  the  latter  is  cooled 
by  liquid  air.  On  allowing  the  wire  to  cool  and  then  removing  the 
liquid  air,  hydrogen  is  liberated,  and  does  not  re-condense  if  the 
liquid  air  is  replaced.  If  the  hydrogen  is  now  pumped  out  and 
oxygen  admitted,  the  oxygen  will  disappear  and  be  replaced  by  a  small 
quantity  of  hydrogen.  These  effects  are  much  more  marked  with 
platinum,  and  especially  with  palladium  wires,  and  are  not  due  to  the 
presence  of  finely  divided  metal  on  the  surface  of  the  glass.  If 
phosphorus  is  present  on  the  bulb  and  hydrogen  is  introduced  and  the 
wire  heated,  the  hydrogen  disappears  and  hydrogen  phosphide  is  pro¬ 
duced  ;  this  seems  to  be  the  first  time  that  hydrogen  phosphide  has  been 
directly  synthesised. 

In  order  to  explain  these  effects,  it  is  suggested  that  the  hydrogen 
dissolves  in  the  wire  in  the  atomic  condition,  and  that  some  of  the 
atoms,  leaving  the  wire,  diffuse  into  the  tube  cooled  by  liquid  air,  or 
become  adsorbed  by  the  glass,  and  remain  in  the  atomic  condition,  thus 
retaining  their  chemical  activity.  E.  G. 

A  Cause  of  Explosion  of  Tubes  Containing  a  Compressed 
Mixture  of  Air  and  Hydrogen.  Lelarge  ( Compt .  7-end,  1912,  155, 
914 — 916). — An  enquiry  into  the  cause  of  the  explosion  of  a  tube  filled 
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with  compressed  hydrogen  during  measurement  of  its  density  and 
pressure,  and  a  description  of  a  means  of  avoiding  its  recurrence.  The 
author  ascribes  the  ignition  of  the  air-hydrogen  mixture  in  the  cylinder 
to  the  rapid  compression  of  air  in  the  manometer  tube,  and  finds  that 
this  can  be  avoided  by  interposing  disks  of  wire-gauze  having  sufficient 
heat  capacity,  so  as  not  to  become  heated  during  the  combustion  of  the 
mixture  in  the  manometer  tube.  W.  G. 

[Hydrogen  Peroxide.]  Franz  Richarz  ( Zeitsch .  anorg.  Chem., 
1912,  78,  269 — 272). — Polemical.  A  reply  to  K.  Bornemann 
(compare  this  vol.,  ii,  1050).  C.  H.  D. 

Preparation  of  Perchloric  Acid.  Hobart  H.  Willard  ( J '.  Airier. 
Chem.  Soc.,  1912,  34,  1480 — 1485). — Pure  perchloric  acid, 

HC104,2H20, 

can  be  prepared  by  the  following  method.  In  a  two-litre  flask  are 
placed  500  grams  of  ammonium  perchlorate,  600  c.c.  of  water,  and  410 
grams  of  68 — 70%  nitric  acid.  The  mixture  is  heated  until  it  boils, 
and  105  grams  of  37%  hydrochloric  acid,  diluted  to  400 — 500  c.c.,  are 
then  introduced  by  means  of  a  loDg-stemmed  dropping  funnel.  The 
acid  is  added  rapidly  at  first,  and  then  more  slowly,  the  whole  being 
added  in  about  twenty-five  minutes.  Vigorous  boiling  is  continued 
throughout  the  operation.  Water  is  added  to  replace  that  lost  by 
boiling,  the  volume  being  kept  nearly  constant  for  about  an  hour. 
The  solution  is  then  rapidly  concentrated  by  boiling  until  fumes  of 
perchloric  acid  appear.  When  the  acid  fumes  copiously,  its  composition 
is  nearly  that  of  the  dihydrate.  The  acid  is  now  distilled  under 
200  mm.  pressure.  The  acid  is  obtained  in  theoretical  yield  in 
accordance  with  the  equation  : 

34NH4C104  +  36HNOa  +  8HC1  =  34HC104  +  4C12  +  35N20  +  73H20. 
The  method  is  simple,  rapid,  and  economical. 

Attention  is  drawn  to  some  of  the  principal  properties  of  the  acid. 
It  is  stated  that  it  yields  an  excellent  standard  solution  for  use  in 
acidimetry,  especially  for  cases  in  which  a  non-volatile  acid  is  required 
and  sulphuric  acid  is  unsuitable ;  it  may  be  added  to  ferric  chloride 
solutions,  instead  of  sulphuric  acid,  to  ensure  the  complete  removal  of 
chloride  by  evaporation,  and  may  be  employed  as  a  substitute  for 
sulphuric  acid  in  permanganate  titrations.  E.  G. 

Atomic  Weight  of  Bromine.  H.  C.  P.  Weber  (J.  Amer.  Chem. 
Soc.,  1912,  34,  1294 — 1310). — The  accepted  value  for  the  atomic 
weight  of  bromine  depends  almost  entirely  on  that  of  silver.  Since  the 
atomic  weight  of  chlorine  has  been  satisfactorily  determined  by  the 
direct  comparison  of  chlorine  and  hydrogen  (Dixon  and  Edgar, 
Abstr.,  1905,  ii,  696;  Noyes  and  Weber,  1908,  ii,  371),  the  method 
employed  by  Noyes  and  Weber  has  now  been  applied  to  the  deter¬ 
mination  of  the  ratio  between  hydrogen  and  bromine. 

Experiments  have  been  carried  out  in  which  hydrogen  bromide  was 
prepared  by  the  direct  union  of  the  elements,  the  hydrogen  being 
weighed  absorbed  in  palladium  and  the  bromine  in  the  form  of 
potassium  platinibromide.  The  hydrogen  was  passed  over  the  heated 
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potassium  salt,  and  the  hydrogen  bromide  was  collected  and  weighed. 
The  methods  of  preparing  and  purifying  the  materials  and  the 
precautions  observed  in  carrying  out  the  experiments  are  described 
in  detail. 

In  ten  experiments,  a  total  weight  of  9*00369  grams  of  hydrogen 
was  combined  with  714*05722  grams  of  bromine  and  yielded 
723*05828  grams  of  hydrogen  bromide.  From  these  figures,  the 
ratio  H:Br  =  79*3067  ±0*0022,  and  the  ratio  H:HBr=  80*3064  ±  0*0018. 
By  combining  these  results,  a  final  value,  H:Br  =  79*3066  ±  0*0014,  is 
obtained.  The  value  for  the  atomic  weight  of  bromine  on  the  oxygen 
basis  becomes  79*924  (H  =  1*0079)  as  compared  with  79*920  adopted 
by  the  International  Committee  on  Atomic  Weights  for  1912. 

E.  G. 

Apparatus  for  Working  with  Ozone  and  for  its  Quantita¬ 
tive  Estimation.  Hugo  Brach  ( Ghem .  Zeit.,  1912,30,  1325 — 1327). 
— A  full  description  of  the  apparatus  used  by  the  author  when 
working  with  ozone.  The  details  can  be  understood  only  by  reference 
to  the  original  paper.  T.  S.  P. 

Solubility*  of  Ozone  in  Dilute  Sulphuric  Acid.  Victor 
Rothmund  ( Festschrift  W.  Nernst ,  1912,  391 — 394). — The  widely 
divergent  numbers  obtained  by  different  experimenters  for  the  solubility 
of  ozone  in  water  are  due  to  the  rapidity  with  which  the  gas  is  de¬ 
composed  in  aqueous  solution.  In  presence  of  sulphuric  acid,  the  rate 
of  decomposition  is  much  smaller,  and  experiments  with  (HV  acid  at 
0°  have  given  concordant  values.  The  mean  value  of  the  absorption 
coefficient  is  0*487  and  since  this,  which  expresses  the  ratio  of  the  con¬ 
centrations  in  the  gas  and  solution,  is  independent  of  the  absolute 
concentration,  it  follows  that  the  molecular  weight  of  the  dissolved 
ozone  is  the  same  as  that  of  the  gas.  When  the  above  value  is  cor¬ 
rected  for  the  salting-out  action  of  the  sulphuric  acid,  the  absorption 
coefficient  iu  water  at  0°  is  found  to  be  0*494.  H.  M.  D. 

Application  of  the  Theory  of  Allotropy  to  the  System 
Sulphur.  Andreas  Smits  ( Proc .  K.  Akad.  Wetensch.  Amsterdam,  1912, 
15,  369 — 371.  Compare  Abstr.,  1910,  ii,  400;  this  vol.,  ii,  40). — The 
diagrammatic  representation  of  the  relations  between  the  different 
forms  of  sulphur  is  modified  so  as  to  include  Dacreous  sulphur,  the 
melting-point  line  of  which  has  been  determined  recently.  This  is 
effected  by  assuming  a  discontinuity  in  the  monoclinic  mixed  crystals 
in  the  pseudo-binary  system  Sr  -  Sm  and  Sm  -  above  the  eutectic 
point.  H.  M.  D. 

Some  Physical  Constants  of  Sulphur  Trioxide  :  Melting  and 
Boiling  Points,  Density,  Coefficient  of  Expansion,  and 
Molecular  Weights.  David  M.  Lichty  ( J .  Amer.  Chem.  Soc.,  1912, 
34,  1440 — 1448). — Sulphur  trioxide  is  known  to  exist  in  two  forms  : 
the  a-form  which  has  a  definite  m.  p.,  and  the  /3-form  which  volatilises 
without  melting.  The  following  constants  have  been  determined  with 
material  of  an  exceptional  degree  of  purity  :  m.  p.  16*79°,  b.  p.  about 
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44-88°/760  mm.,  D11,s  1-9457,  D15  1-9422,  D20  1-9  2  2  9,  D25  19020, 
D30  1-8798,  D35  1-8569,  D40  1-8324,  D48  1-7921.  The  coefficient  of 
expansion  was  determined  for  several  intervals  of  temperature  between 
11‘8°  and  45°;  it  was  found  to  be  0-002005  at  15 — 20°,  and  0-002671 
at  35 — 40°.  A  slow  attainment  of  constancy  of  volume  at  a  fixed 
temperature,  such  as  was  observed  by  Scbenck  at  35-3°  in  the  case  of 
the  a-trioxide  (Abstr.,  1901,  ii,  380),  was  not  perceived  at  any  point 
between  11'8°  and  45°.  The  molecular  weight  of  both  a  and  /3-forms 
was  determined  cryoscopically  with  phosphoryl  chloride  as  solvent,  and 
found  to  be  80  in  each  case  (compare  Oddo,  Abstr.,  1901,  ii,  650). 

E.  G. 

The  Preparation  of  Hydrogen  Selenide  and  Telluride. 
Walter  Hempel  and  Max  Gustav  Weber  ( Zeitsch .  anorg.  Chem.,  1912, 
77,  48 — 50). — Hydrogen  selenide  is  best  obtained  in  a  pure  condition 
from  hydrogen  and  selenium  at  350°,  the  product  being  freed  from 
hydrogen  by  cooling  with  liquid  air.  Hydrogen  telluride  cannot  be 
prepared  by  direct  combination. 

For  the  preparation  of  hydrogen  telluride  by  electrolysis,  a  tube  bent 
twice  at  right  angles  is  used,  into  one  limb  of  which  a  narrow  glass 
tube  is  fixed  containing  the  tellurium  cathode.  The  electrolyte  is 
50 %  sulphuric  acid,  and  the  tube  is  cooled  externally  by  solid  carbon 
dioxide  and  alcohol.  The  apparatus  must  be  protected  from  light. 

C.  H.  D. 

Synthesis  of  Ammonia  from  the  Elements.  Jean  Billiter 
( Festschrift  W.  JYernst,  1912,  86 — 89). — When  commercial  cerium 
fluoride  is  heated  strongly  with  magnesium  in  the  ratio  4  :  1,  a  product 
is  obtained  which  is  found  to  accelerate  the  combination  of  nitrogen 
and  hydrogen  to  a  very  marked  extent.  If  a  dry  mixture  of  the  two 
gases  is  passed  over  the  finely  powdered  contact  substanco  at  the 
ordinary  temperature,  ammonia  is  formed,  but  the  action  soon  comes 
to  an  end.  If  the  temperature  is  raised,  ammonia  is  again  formed,  but 
the  activity  of  the  contact  substance  disappears  in  the  same  way  at 
300°  as  at  the  ordinary  temperature.  By  exposure  of  the  contact 
substance  to  the  air,  its  activity  is  temporarily  restored. 

From  experiments  with  moist  and  carefully  dried  gases,  and  observa¬ 
tions  relating  to  the  influence  of  dry  and  moist  air  and  carbon  dioxide 
on  the  activity  of  the  contact  mass,  it  appears  that  the  catalytic  effect 
is  conditioned  by  the  presence  of  hydrogen,  air,  and  water  vapour,  and 
that  the  progress  of  the  change  is  accompanied  by  the  oxidation  of  the 
active  solid  substance.  H.  M.  D. 

Two-Component  System  Water- Arsenic  Pentoxide. 
Alan  W.  C.  Menzies  and  Paul  D.  Potter  (J.  Amer.  Chem.  Soc., 
1912,  34,  1452 — 1470). — From  time  to  time  various  hydrated  forms 
of  arsenic  pentoxide  have  been  described.  Owing  to  the  lack  of 
agreement  in  the  formulae  and  properties  ascribed  to  these  hydrates, 
the  present  work  was  undertaken. 

The  results  show  that  only  two  of  these  hydrates  can  be  isolated, 
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namely:  As205,4H20,  m.  p.  36-14°±0,05,  and  3As205,5H20.  The 
former  was  prepared  by  dissolving  commercial  arsenic  acid  in  water 
and  concentrating  the  solution  until  it  had  b.  p.  150° ;  after  cooling,  a 
small  portion  of  the  solution  was  caused  to  crystallise  by  inoculation 
with  phosphoric  acid  hydrate,  P205,4H20,  and  the  crystals  so  obtained 
were  used  to  inoculate  the  remainder  of  the  solution.  When  this 
hydrate  is  left  in  the  superfused  state,  a  hard,  white,  crystalline  scale 
is  produced,  consisting  of  the  hydrate,  3As205,5H20,  which  can  be 
prepared  satisfactorily  by  evaporating  a  solution  of  arsenic  acid  to 
dryness  at  100°.  The  solubilities  of  these  two  hydrates  have  been 
determined,  and  are  represented  by  means  of  curves.  The  curve  of 
depression  of  the  f.  p.  of  water  by  arsenic  acid  has  also  been  con¬ 
structed.  A  supersaturated  solution  of  the  hydrate,  3As205,5H20, 
at  9 '2°  was  well  inoculated  with  crystals  and  stirred  continuously  ; 
supersaturation  was  not  entirely  removed  until  after  twenty-seven 
days.  Arsenic  pentoxide  retains  a  small  quantity  of  water  at  high 
temperatures,  and  it  has  been  found  that  its  removal  can  be  best  and 
most  rapidly  effected  by  heating  it  in  a  current  of  air  containing 
water-vapour. 

During  the  course  of  this  work,  the  following  method  was  devised 
for  estimating  arsenic  acid.  Arsenic  acid  is  taken  in  sufficient 
quantity  to  require,  as  a  dibasic  acid,  30 — 40  c.c.  of  A-alkali. 
Saturated  barium  chloride  solution  (15  c.c.)  is  added,  the  liquid  is 
diluted  to  250  c.c.,  boiled  for  fifteen  minutes  to  expel  carbon  dioxide, 
and  then  cooled  and  titrated  with  A-alkali,  phenolphthalein  being 
used  as  an  indicator.  As  the  alkali  is  added,  the  solution  is  stirred 
until  the  precipitate  formed  locally  redissolves  but  slowly.  The  walls 
of  the  vessel  are  now  scratched  below  the  surface  of  the  clear  liquid 
until,  on  stirring,  the  solution  is  lustrous  with  small  crystals ;  the 
titration  is  then  completed  in  the  usual  way.  The  method  has  proved 
very  satisfactory,  and  gives  a  sharp  end-point.  E.  G. 

The  Compound  “  P4S10,”  as  described  in  the  German 
Patent  No.  239162.  Alfred  Stock  and  Kurt  Friederici  ( Zeitach . 
angew.  Chem.,  1912,  25,  2201 — 2203). — In  the  German  Patent 
No.  239162,  a  phosphorus  sulphide,  P4Sl0,  is  described,  which  is  said 
to  be  different  from  ordinary  phosphorus  pentasulphide.  It  is  made 
by  mixing  the  sulphide  P4S8  (1  mol.)  with  sulphur  (7  atoms), 
treating  the  mixture  with  carbon  disulphide,  and  either  evaporating 
the  solution  or  precipitating  it  with  light  petroleum ;  it  is  then 
obtained  as  yellow  cakes,  or  in  the  form  of  hexagonal  tablets.  Its 
physical  and  chemical  properties  are  different  from  those  of  the 
sulphides  P4S3  and  ordinary  P4S10. 

The  authors  show  that  the  above  substance  does  not  contain  any 
compound  P4S10,  but  that  it  is  essentially  a  mixture  of  the  sulphide 
P4S3  with  sulphur,  which  behaves  approximately  as  a  unitary  com¬ 
pound  owing  to  it  being  a  eutectic,  the  components  of  which  are 
difficult  to  separate  because  of  their  similar  solubility  relations. 

Solutions  of  the  sulphide  P4S3  absorb  oxygen  very  readily,  whilst 
the  dry  substance  can  be  exposed  to  the  air  for  months  without 
undergoing  oxidation.  T.  S.  P. 
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Methods  for  the  Production  of  Alkali  Metals  by  means 
of  Calcium  Carbide  and  Aluminium.  Heinrich  Specketer 
(Festschrift  W.  Nernst ,  1912,  424 — 427). — Three  methods  for  the 
preparation  of  sodium  and  potassium  are  described.  According  to 
the  first,  the  alkali  metal  fluoride  is  intimately  mixed  with  the 
calculated  quantity  of  calcium  carbide  and  heated  in  a  retort  to  about 
900°.  The  reaction  corresponds  with  2KF  +  CaC2  =  2K  +  G'aF2  +  2C. 

In  the  second,  the  alkali  metal  fluoride  is  heated  to  a  temperature 
somewhat  above  its  melting  point  with  granulated  aluminium,  when 
the  alkali  is  set  free  according  to  6Na,F  +  A1  —  Na3AlF6  +  3Na.  If 
powdered  aluminium  is  used,  the  reaction  is  very  violent. 

The  third  method  involves  the  use  of  anhydrous  alkali  metal 
sulphide,  which  is  intimately  mixed  with  finely  powdered  calcium 
carbide  and  heated  to  about  850°,  when  reaction  occurs  according  to 
Na2S  +  CaC2  =  2Na  +  CaS  +  2C. 

Lithium  cannot  be  obtained  by  these  methods,  its  volatilisation 
requiring  a  much  higher  temperature.  H.  M.  D. 

The  Polyiodides.  I.  Thermal  Investigation  of  the  System 
KI-12.  Robert  Kremann  and  R.  Schoulz  ( Monatsh .,  1912,  33, 
1081 — 1086). — The  method  of  investigation  was  to  seal  up  the 
mixtures  of  potassium  iodide  and  iodine  in  known  proportions  in 
a  glass  vessel  containing  a  re  entrant  tube.  In  this  tube  a  small 
quantity  of  mercury  was  placed  and  a  thermo-element  introduced, 
whereby  cooling  curves  from  temperatures  as  high  as  300°  could  be 
taken,  without  loss  of  iodine  by  vaporisation.  Undercooling  takes 
place  to  a  considerable  extent,  and  it  was  necessary  to  measure 
the  period  of  the  eutectic  arrest  in  order  to  be  quite  sure  of  the 
observations. 

Two  eutectics  occur  at  repectively  20’5  and  50  molar  %  of  potassium 
iodide,  the  corresponding  temperatures  being  76°  and  77°.  Between 
these  eutectics  the  curve  rises  to  an  indefinite  maximum,  from  which 
it  is  difficult  to  draw  conclusions.  The  eutectic  arrests  over  this 
portion  of  the  curve,  however,  become  zero  at  a  point  corresponding 
with  the  composition  2KI,3I2(  =  KI4),  which  compound  therefore 
exists,  although  in  a  highly  dissociated  state,  in  the  fusion  (compare 
Abegg  and  Hamburger,  Abstr.,  1906,  ii,  747).  There  is  no  evidence 
for  the  existence  of  a  polyiodide  poorer  in  iodine. 

These  results  do  not,  of  course,  exclude  the  existence  of  other 
polyiodides  in  aqueous  solution,  or  in  equilibrium  with  solutions  of 
iodine  in  benzene.  T.  S.  P. 

Thermal  Decomposition  of  Potassium  Permanganate. 
Paul  Askenasy  and  A.  Solberg  ( Festschrift  W.  Nernst,  1912,  53 — 61. 
Compare  Askenasy  and  Klonowski,  Abstr.,  1910,  ii,  297). — The 
evolution  of  oxygen  from  potassium  permanganate  begins  to  be 
appreciable  at  about  215°.  When  decomposition  has  commenced, 
oxygen  continues  to  be  evolved  quite  readily  even  when  the  tempera¬ 
ture  is  reduced  to  below  200°.  The  analysis  of  the  products  of  the 
thermal  decomposition  agrees  with  the  reaction  equation  suggested  by 
Rudorf:  10KMn04  =  3K2Mn04  +  7Mn02  +  2K20  +  602  (Abstr.,  1901, 
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ii,  388).  According  to  Rousseau  (Abstr.,  1887,  ii,  552),  the  manganate, 
which  is  originally  present  in  the  residue,  disappears  on  prolonged 
heating,  but  this  result  was  not  confirmed  by  experiments  in  which  the 
residue  was  heated  for  several  hours  at  about  500°. 

From  a  consideration  of  the  dissociation  pressure  curve  of  manganese 
dioxide  (Abstr..  1910,  ii,  297),  it  is  improbable  that  the  residue 
contains  free  manganese  dioxide  as  represented  by  the  above  equation. 
The  dissociation  pressure  of  the  residue  was  found  to  be  50  mm.  at 
505°,  129  mm.  at  560°,  391  mm.  at  594°,  and  400  mm.  at  600°.  From 
a  comparison  of  the  dissociation  pressure  curves  of  manganese  dioxide 
and  potassium  manganate,  and  of  the  residue  resulting  from  the 
thermal  decomposition  of  potassium  permanganate,  the  authors  infer 
that  the  decomposition  should  be  represented  by  the  equation : 
10KMnO4  =  2K2Mn03  +  [3K2Mn04  4-  5Mn02]  4-  602.  This  equation 
agrees  with  the  chlorine  value  of  the  residue.  The  reversibility  of  the 
reaction  in  which  oxygen  is  evolved  by  the  heated  residue  suggests 
that  the  entire  residue  or  the  bracketed  constituents  represent  a 
chemical  compound.  It  may  be,  however,  that  the  manganate  and 
the  dioxide  form  a  solid  solution  in  which  the  manganite  is  dissolved. 

H.  M.  D. 

Potassium  Ammoniotitanate,  N:Ti*NHK.  Edward  C.  Franklin 
and  Thomas  B.  Hine  ( J. .  Amer.  Chem.  Soc.,  1912,  34,  1497 — 1501). — 
Franklin  (this  vol.,  ii,  451)  has  shown  that  the  amides  and  imides,  and 
the  nitrides  of  the  non-metallic  elements  may  be  regarded  as  ammonio- 
acids  and  acid  ammonides,  which  may  be  expected  to  react  with 
ammonio-bases  in  liquid  ammonia  solution  to  form  ammonio-salts  in  a 
manner  analogous  to  the  action  of  aqueous  potassium  hydroxide  on 
the  oxides  and  hydroxides  of  the  non  metallic  elements. 

In  order  to  test  this  view,  siliconamide  was  treated  with  excess  of 
potassamide  in  liquid  ammonia  solution,  and  a  product  was  obtained 
with  a  composition  roughly  approximating  to  NiSrNHK.  Since 
it  was  thought  probable  that  the  ammoniotitanate  of  potassium  might 
be  more  easily  prepared,  experiments  were  made  on  the  action  of 
potassamide  on  titanium  tetrabromide,  or,  rather,  on  an  ammoniolytic 
productof  the  formula  NiTi’Br.  Potaasiumammoniotitanate^VYi’TAPLUL, 
was  thus  obtained  in  an  impure  state  as  a  dense,  brick-red  powder ; 
it  is  not  explosive,  but  is  vigorously  hydrolysed  by  water.  The 
reaction  is  represented  by  the  equation:  N:Ti*Br  +  2KNH2  = 
N-Ti-NHK  +  KBr  +  NH8.  E.  G. 

Combination  of  Salts  with  Hydrogen  Peroxide.  Y.  P. 
Rudenko  ( J .  Russ .  Phys.  Chem.  Soc.,  1912,  44,  1209 — 1218). — Accord¬ 
ing  to  Petrenko  (Abstr.,  1902,  ii,  316),  the  action  of  hydrogen  perox¬ 
ide  on  trisodium  and  triammonium  phosphates  yields  phosphates  in 
which  the  metal  is  partly  replaced  by  the  residue,  NaO  (or  NH40), 
of  a  metallic  peroxide.  The  similar  compound  obtained  from  trisodium 
arsenate  is  regarded  by  the  same  author  (Abstr.,  1902,  ii,  499)  as  a 
hydrate  of  sodium  arsenate  in  which  part  of  the  water  is  replaced  by 
hydrogen  peroxide,  3Na3As04,5H202,16H20. 

The  author  has  investigated  the  action  of  hydrogen  peroxide  on  all 
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the  sodium,  potassium,  and  ammonium  salts  of  nitric,  phosphoric,  and 
arsenic  acids. 

Neither  in  the  cold  nor  on  a  boiling  water-bath  does  the  action  of 
hydrogen  peroxide  on  the  nitrates  lead  to  the  assumption  of  active 
oxygen  by  these  salts.  The  compounds  prepared  by  Alvarez  ( Chern . 
flaws,  1906,  94,  269)  and  described  by  him  as  KN04,  NaP04,  and 
NaAs04,  are  shown  to  have  compositions  in  total  disagreement  with 
these  formulae,  and  to  be  merely  mixtures  of  the  respective  normal 
salts  with  hydrated  sodium  peroxide.  This  result  is  confirmed  by 
examining  these  compounds  by  the  method  employed  by  Riesenfeld  and 
Reinhold  to  distinguish  real  percarbonates  from  carbonates  with 
hydrogen  peroxide  of  crystallisation  (Abstr.,  1910,  ii,  33). 

Trimetallic  phosphates  and  arsenates  decompose  hydrogen  peroxide  at 
100°,  owing  to  their  alkalinity,  but  in  the  cold  the  sodium  and 
ammonium  salts  take  up  active  oxygen  (compare  Petrenko,  loc.  cit.). 
Of  the  dimetallic  hydrogen  salts,  disodium  hydrogen  phosphate  com¬ 
bines  with  102%  of  active  oxygen  in  the  hot,  and  with  3-2%  in  the 
cold,  diammonium  hydrogen  phosphate  taking  up  5  6%  in  the  cold. 
The  monometallic  dihydrogen  salts  do  not  unite  with  active  oxygen. 
Sodium  pyrophosphate  combines  with  11%  and  sodium  metaphosphate 
with  3%  of  active  oxygen  in  the  hot.  None  of  the  potassium  phos¬ 
phates  or  arsenates  seem  to  be  capable  of  entering  into  combination 
with  active  oxygen. 

The  results  of  analysis  of  a  number  of  the  products  obtained  indi¬ 
cate  that  they  represent  the  normal  salts  with  hydrogen  peroxide  of 
crystallisation.  T.  H.  P. 

Silver  Fluoride  and  Silver  Subfluoride.  Lothar  Wohler 
( Zeitsch .  anorg.  Cham.,  1912,  78,  239 — 244). — The  statement  of 
Vanino  and  Sachs, (Abstr.,  1 91 1,  ii,  884),  that  silver  subfluoride  is  a 
mixture  of  silver  fluoride,  silver,  and  silver  oxide,  is  denied  (compare 
Guntz,  this  vol.,  ii,  941).  When  the  exact  experimental  conditions 
are  observed,  the  subfluoride  is  readily  obtained  in  large,  octahedral 
crystals,  which  are  quite  stable  when  dry,  even  if  exposed  to  light. 
For  analysis,  the  compound  is  decomposed  by  means  of  water,  the 
residual  silver  being  weighed,  whilst  the  silver  in  solution  is  pre¬ 
cipitated  by  means  of  hydrazine,  re-dissolved,  and  precipitated  as 
chloride.  The  fluorine  is  then  estimated  in  the  filtrate  as  calcium 
fluoride.  The  total  silver  is  in  complete  agreement  with  the  formula 
Ag2F,  but  the  insoluble  silver  is  always  slightly  high  and  the  fluorine 
low,  owing  to  particles  of  subfluoride  becoming  coated  with  silver 
during  the  decomposition. 

Hydrated  silver  fluoride,  AgF,H20,  has  also  been  obtained  in 
crystals.  C.  H.  D. 

Natural  and  Artificial  Thioantimonites  and  Thioarsenites. 
Frans  M.  Jaeger  and  H.  S.  van  Klooster  ( Zeitsch .  anorg.  Chem., 
1912,  78,  245 — 268). — Fused  mixtures  of  antimony  and  sulphur  yield 
only  a  single  compound,  Sb2S3,  which  gives  rise  to  a  maximum  on  the 
freezing-point  curve  at  546°.  The  eutectic  points  are  at  61 '3  and 
05  atomic  %  of  sulphur,  and  at  530°  and  519°  respectively.  Beyond 
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these  limits  two  liquid  layers  are  formed,  at  530°  for  the  sulphur  end 
of  the  series,  and  at  615°  for  the  antimony  end.  There  is  no  indication 
of  the  formation  of  a  compound  Sb2S5. 

Silver  sulphide  melts  at  842°,  and  dissociates  readily  above  that 
temperature.  Mixtures  containing  from  10  to  30  atomic  %  of  sulphur 
separate  into  two  liquid  layers  at  905°,  and  there  is  a  eutectic  point 
at  806°.  Mixtures  containing  more  sulphur  than  the  compound  evolve 
sulphur  very  rapidly.  There  is  a  transformation  point  at  179°  ^com¬ 
pare  Friedrich  and  Leroux,  Abstr,,  1906,  ii,  751). 

Mixtures  of  antimony  sulphide  and  silver  sulphide  give  a  freezing- 
point  curve  with  two  maxima,  corresponding  with  3Ag2S,Sb2S3  and 
Ag2S,Sb2S3  respectively.  The  first  of  these,  identical  with  the  mineral 
pyrargyrite,  has  m.  p.  483°.  The  second  maximum  corresponds  with 
miargyrite,  m.  p.  509°.  Eutectic  points  occur  at  81,  64‘5,  and 
28-2  mol.  %  Ag2S  and  463°,  455°,  and  449°  respectively.  The 
minerals  bolivianite,  stephanite,  pyrostilpnite,  polybasite,  and  poly- 
argyrite  can  only  have  been  formed  from  solution,  as  they  are  not 
represented  in  the  equilibrium  diagram. 

Lead  sulphide  and  antimony  sulphide  give  a  freezing-point  curve 
which  is  without  a  maximum.  Two  compounds  are  recognised : 
5PbS,4Sb2S3,  plagionite,  and  2PbS,Sb2S3,  jamesonite,  the  breaks  on 
the  curve  occurring  at  609°  and  570°  respectively.  The  latter 
compound  also  undergoes  a  transformation  at  523°.  The  eutectic 
point  is  at  80  mol.  %  Sb2S3  and  495°.  There  is  no  evidence  of  the 
formation  of  zincenite,  warrenite,  heteromorphite,  semseyite, 
boulangerite,  meneghinite,  or  geocronite  under  these  conditions. 

Silver  sulphide  and  arsenious  sulphide  give  a  curve  with  two 
maxima,  corresponding  with  3Ag2S,As2S3,  proustite,  m.  p.  490°,  and 
Ag2S,As2S3,  m.  p.  417°,  which  may  be  called  arsenomiargyrite.  The 
two  eutectic  points  are  at  469°  and  399°.  A  prolongation  of  the 
curve  indicates  that  pure  arsenious  sulphate  has  m.  p.  about  300°. 

Solid  solutions  are  not  formed  to  an  appreciable  extent  in  the  above 
cases,  but  mixtures  of  pyrargyrite  and  proustite  form  an  unbroken 
series  of  solid  solutions,  the  freezing-point  curve  having  a  flat  minimum 
at  473  5°.  C.  H.  D. 

[Hydration  of  Calcium  Oxide.]  W.  A.  Burdakoff  (J.  Russ. 
Phys.  Ghem.  Soc.,  1912,  44, 1325 — 1334). — The  author  points  out  that 
in  ChumanofE's  investigations  on  the  hydration  of  calcium  oxide  (this 
vol.,  ii,  349),  since  only  the  relative  quantities  of  the  phases  were 
changed,  one  and  the  same  solid  phase  and  one  and  the  same  saturated 
aqueous  calcium  oxide  solution  should  be  obtained  in  all  cases.  That 
other  results  were  obtained,  the  author  regards  as  due  to  the  presence 
of  small  proportions  of  calcium  carbonate  in  the  calcium  oxide 
employed  by  Chumanoff. 

Objections  are  also  advanced  against  the  results  of  Chumanoff’s 
investigation  of  the  equilibria  in  the  systems  CaX2 — MeOH — H20 
(this  vol.,  ii,  543),  and  it  is  shown,  both  theoretically  and  experi¬ 
mentally,  that  hydrated  calcium  oxide  could  not  be  precipitated  under 
the  conditions  employed  by  Chumanoff.  T.  H.  P. 
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Formation  and  Decomposition  of  Calcium  Peroxide. 
Friedrich  Bergius  [Festschrift  W.  Nernst ,  1912,  68 — 85). — Experiments 
have  been  made  to  ascertain  the  conditions  under  which  the  reversible 
change  2CaO  +  02  fZ  2Ca02  occurs.  On  account  of  the  small  reaction 
velocity  the  dissociation  pressure  is  not  attainable  when  the  peroxide 
is  heated  by  itself.  By  the  use  of  an  indifferent  solvent  in  which  the 
oxide  and  peroxide  are  soluble  to  some  extent,  the  speed  of  the  change 
can  be  increased.  For  this  purpose  the  eutectic  mixture  of  sodium 
and  potassium  hydroxides  was  employed.  The  apparatus  consisted 
essentially  of  a  steel  chamber,  into  which  the  peroxide  and  the  solvent 
were  introduced,  the  chamber  communicating  with  a  manometer  and 
a  supply  of  oxygen  at  high  pressure.  In  this  way  the  following 
dissociation  pressures  were  determined:  200°,  93*35  j  250°,  101' 1  ; 
300°,  107‘2;  350°,  124;  400°,  151-9  atmospheres. 

From  the  variation  of  the  dissociation  pressure  with  the  tempera¬ 
ture,  the  heat  of  formation  of  the  peroxide  may  be  calculated.  The 
result  obtained  is  2CaO  +  02  =  2Ca02  +  3300  cal.,  which  differs  widely 
from  the  directly  observed  value  of  10,800  cal.  given  by  de  Forcrand 
(Abstr.,  1910,  ii,  479).  If  the  latter  value  is  substituted  in  Nernst’s 
formula,  the  calculated  dissociation  pressure  at  400°  is  over  1000 
atmospheres,  and  the  author  draws  the  conclusion  that  the  directly 
determined  heat  change  is  incorrect. 

It  is  also  shown  that  calcium  oxide  may  be  transformed  into  the 
peroxide  under  the  conditions  indicated  by  the  dissociation  pressure 
data.  H.  M.  D. 

Influence  of  Sodium  Chloride  on  the  Composition  of 
Calcareous  Waters.  Camille  Gillet  (Bull.  Soc.  chim.  Belg .,  1912, 
26,  463 — 465). — When  a  calcareous  water  flows  through  a  stratum 
containing  sodium  chloride,  reversible  reactions  take  place  between  the 
calcium  carbonate  in  solution  and  the  sodium  chloride,  and  calcium 
carbonate  is  precipitated.  In  the  absence  of  dissolved  carbon  dioxide, 
practically  the  whole  of  the  calcium  carbonate  may  be  removed  from 
solution.  Small  quantities  of  calcium  chloride  and  carbonate,  as  well 
as  sodium  hydrogen  carbonate,  remain  in  solution,  and  the  water 
exhibits  an  alkaline  reaction  towards  phenolphthalein.  W.  P.  S. 

Preparation  of  Calcium  Perborate.  Chemische  Werke  vorm. 
Heinrich  Byk  (D.R.-P.  248683.  Compare  Abstr.,  1906,  ii,  448). — 
Calcium  perborate  has  previously  been  prepared,  but  was  of  uncertain 
composition  (Abstr.,  1898,  ii,  374) ;  it  is  now  obtained  in  90%  yield 
and  containing  12-3%  of  active  oxygen  by  the  following  procedure  : 
crystalline  calcium  chloride  (11  parts)  dissolved  in  water  (10  parts)  is 
treated  at  50 — 60°  with  sodium  perborate  (15*4  parts);  the  product 
separates  in  clumps,  but  is  stirred  into  a  homogeneous  paste  and 
diluted  with  5  parts  of  water,  from  which  the  calcium  perborate 
separates  in  crystalline  form.  The  mother  liquor,  which  contains  9 -5% 
of  active  oxygen,  can  be  employed  for  another  experiment  if  desired. 

F.  M.  G.  M. 

Preparation  of  Barium  Nitrate.  Aktien-Gesellschaft  fur 
Chemische  Industrie  and  Hans  KOhne  (D.R.-P.  248524). — The 
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reaction  BaS04  +  Ca(N03)2  ^  Ba(N03)2  +  CaS04  is  a  reversible  one, 
but  it  is  found  that  by  employing  an  excess  of  calcium  nitrate  (2  mols.), 
fusing  the  substances  together,  and  then  suddenly  cooling  the  heated 
mass,  about  75%  of  the  barium  sulphate  is  converted  into  barium 
nitrate,  which  rapidly  crystallises  from  the  excess  of  calcium  nitrate  in 
the  solution.  F.  M.  G.  M. 

Thermal  Analysis  of  Binary  Mixtures  of  Chlorides  of 
Bivalent  Elements.  III.  Carlo  Sandonnini  (Atti  R.  Accad.  Lincei, 
1912,  [v],  21,  ii,  524 — 530). — The  present  paper  deals  with  the 
systems  ZnCl2-SrCl2,  ZnCl2-BxCl2,  ZnCls-Hg01s,  and  ZnCl2- 
MnClg. 

Zinc  chloride  and  strontium  chloride  give  at  476°  a  compound, 
ZnCl2,SrCl2,  which  decomposes  on  melting. 

Barium  chloride  and  zinc  chloride  give  a  compound,  ZnCI2,BaCl2, 
its  temperature  of  formation  being  470°. 

Zinc  chloride  and  mercuric  chloride  are  incompletely  miscible  in  the 
liquid  state ;  two  layers  are  formed,  each  of  which  contains  traces  of 
the  other  substance. 

Zinc  chloride  and  manganous  chloride  give  a  curve  which  descends 
from  the  m.  p.  of  manganous  chloride  to  that  of  zinc  chloride.  The 
temperature  of  the  eutectic  pause  coincides  with  the  m.  p.  of  zinc 
chloride,  but  decreases  with  increased  amounts  of  manganous  chloride. 

B.  Y.  S. 

Some  Peculiarities  of  Metal  Wools.  O.  Ohmann  ( Ber ,  1912, 
45,  2973 — 2976.  Compare  this  vol.,  ii,  635). — Besides  steel 

wool,  zinc,  lead,  aluminium,  magnesium,  copper,  silver,  phosphor 
bronze,  and  brass  wools  can  be  obtained. 

Zinc  wool  burns  with  a  brilliant  flame  when  lighted  with  a  bunsen 
burner,  giving  a  coherent  mass  of  oxide.  Under  the  same  conditions, 
lead  wool  shows  only  traces  of  vaporisation  and  flame  formation. 
With  aluminium  wool  a  layer  of  oxide  is  formed  which  prevents 
further  oxidation.  Magnesium  wool  burns  with  explosive  violence. 

T.  S.  P. 

The  Corrosion  of  Lead  by  Lime  Mortar  and  the  Disinfect¬ 
ing  Power  of  Calcium  Hydroxide.  Wilhelm  Yaubel  ( Zeilsch . 
angew.  Chem.,  1912,  25,  2300 — 2301). — Lead  is  readily  corroded  by 
mortar,  the  corroded  places  becoming  covered  with  a  layer  of  basic  lead 
carbonate.  The  author  ascribes  the  corrosive  action  to  the  presence  of 
calcium  hydroperoxide  in  the  mortar.  He  finds  that  when  dry  calcium 
hydroxide  is  exposed  to  the  air  for  some  days,  the  presence  of  a 
peroxide  can  be  detected  with  starch-iodide.  The  amount  of  peroxide 
present  is  relatively  very  small,  in  one  case  corresponding  with  0125 
gram  of  active  oxygen  per  100  grams  of  calcium  hydroxide,  but  as  it  is 
probably  readily  decomposed  and  re-formed  in  a  cycle  of  reactions,  its 
corrosive  action  may  be  very  great. 

The  marked  disinfecting  power  of  slaked  lime  is  ascribed  to  the 
presence  of  calcium  hydroperoxide.  T.  S,  P. 
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Ultraphosphates.  II.  Thermal  Investigation  of  the  Glassy 
Lead  Phosphates.  Adolf  V.  Kroll  ( Zeitsch .  anorg .  Chem.,  1912, 
77,  1 — 40). — Lead  phosphates  containing  high  proportions  of  phos¬ 
phoric  oxide  form  glasses,  and  the  freezing-point  cannot  be  determined 
by  thermal  methods.  The  method  adopted  is  that  of  measuring  the 
temperature  at  which  a  certain  viscosity  is  reached. 

A  thread  of  the  glassy  phosphate  is  prepared  by  dipping  a  platinum 
needle  into  the  molten  mixture  and  drawing  it  out,  a  section  of  the 
required  diameter  being  found  by  drawing  through  capillary  openings 
of  known  size.  The  thread  is  loaded  with  a  definite  weight,  and  heated 
by  means  of  a  fine  platinum  spiral  until  rupture  takes  place.  The 
heating  current  also  passes  through  a  thin  platinum  spiral  which 
surrounds  a  straight  Nernst  filament,  the  resistance  of  which  is 
measured  by  a  bridge  method,  the  compensating  resistance  in  the 
other  arm  being  a  second  similar  Nernst  filament.  This  gives  a 
sensitive  means  of  measuring  the  temperature.  Absolute  measure¬ 
ments  are  not  obtained,  but  the  results  of  a  series  of  tests  with 
different  threads  of  the  same  size  are  strictly  comparable,  the  tempera¬ 
ture-composition  curve  being  merely  displaced  as  a  whole.  The 
apparatus  is  very  complicated,  and  many  devices  are  required  in 
order  to  apply  the  method,  for  which  reference  must  be  made  to  the 
original. 

The  curve  has  distinct  breaks  at  compositions  corresponding  with  the 
two  ultraphosphates,  Pb0,3P205  and  2Pb0,3P205.  The  metaphosphate 
does  not  cause  a  discontinuity,  and  the  next  distinct  break  is  due  to  the 
well-known  compound  5Pb0,3P205,  whilst  the  existence  of  a  compound 
4Pb0,3P205  is  possibly  indicated.  Corresponding  differences  in  the 
mechanical  properties  and  tendency  to  devitrify  are  observed. 

Devitrification  only  takes  place  in  these  glasses  at  temperatures 
considerably  below  the  melting  point,  and  the  viscosity  results  are  held 
to  justify  the  view  that  glasses  are  not  undercooled  liquids,  but 
colloidal  solids,  for  which  the  term  “  cryosol  ”  is  proposed,  or  colloidal 
solutions  of  one  amorphous  solid  in  another.  C.  H.  D. 


The  Structure,  Recrystallisation,  and  Strength  of  Electrolytic 
Copper.  Otto  Faust  ( Zeitsch .  anorg.  Chem.,  1912,  78,  201 — 212). — 
The  crystallites  of  electrolytic  copper  are,  in  general,  parallel  with  the 
direction  of  the  current.  They  are  smaller  the  lower  the  concentration 
of  copper  in  the  electrolyte  and  the  greater  the  current  density. 
Numerous  small  crystallites  form  at  first,  but  only  a  few  of  these 
continue  to  grow.  High  current  density  leads  to  the  formation  of 
irregular  and  porous  deposits.  The  process  of  recrystallisation  on 
annealing  is  described.  The  orientation  of  the  crystallites  is  clearly 
seen  by  straining  a  polished  specimen  until  slip-bands  are  developed. 
Using  a  specimen  made  up  of  parallel  crystallites,  the  vectorial 
properties  may  be  observed  by  crushing  in  various  directions,  and 
observing  the  principal  directions  of  the  slip-bands  (compare  Faust 
and  Tammann,  Abstr.,  1910,  ii,  1039).  Electrolytic  copper  behaves 
like  worked  copper,  developing  twinning  planes  on  annealing,  the 
assumption  of  a  stress  in  the  metal  being  in  accordance  with  the 
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observation  that  a  film  of  copper  deposited  on  the  bulb  of  a  thermo* 
meter  exerts  a  considerable  pressure.  C.  H.  D. 

Galvanic  Deposition  of  Copper  on  Plaster.  A.  Dufay 
( Chem  News,  1912,  106,  225). — The  plaster  cast  or  object  is  heated 
at  50°,  then  put  into  a  paraffin-bath  at  50 — 60°  until  no  more  gas  is 
evolved,  removed,  and  allowed  to  cool.  The  surface  is  coated  with  a 
thin  layer  of  photographic  collodion  free  from  silver  salts,  dried,  and 
then  coated  with  graphite.  The  conductors  for  the  current  are  then 
attached,  a  second  coat  of  graphite  put  on,  and  the  whole  immersed 
for  a  few  minutes  in  a  10%  solution  of  aluminium  sulphate  or  alum. 
The  plaster  cast  is  then  made  the  cathode  to  a  copper  anode  in  a 
solution  of  copper  sulphate  containing  5 — 8%  of  sulphuric  acid  ;  a 
current  density  of  1  ampere  per  sq.  dcm.  at  3  volts  is  used ;  a  thin 
layer  of  copper  is  rapidly  deposited. 

According  to  the  author,  two  reactions  occur :  firstly,  reduction  of 
the  alumina  to  the  metallic  state,  and  secondly,  combination  of  the 
aluminium  and  copper.  It  is  suggested  that  this  reaction  could  be 
used  to  prepare  alloys  of  copper  and  aluminium,  and  also  to  determine 
aluminium  by  electro- analysis,  the  aluminium  being  deposited  on  the 
cathode  as  an  alloy  containing  a  known  weight  of  copper.  T.  S.  P. 

Action  of  Potassamide  on  Cupric  Nitrate  in  Liquid 
Ammonia  Solution.  Cuprous  Imide,  Cuprous  Nitride,  and 
Potassium  Ammoniocuprite.  Edward  C.  Franklin  (J.  Amer. 
Chem.  Soc.,  1912,  34,  1501— 1507).— Fitzgerald  (Abstr.,  1907,  ii,  546) 
has  found  that  when  a  solution  of  cupric  nitrate  in  liquid  ammonia  is 
treated  with  potassamide,  a  precipitate  is  produced  which  redissolves 
on  addition  of  excess  of  potassamide.  This  suggests  the  formation 
of  a  copper  compound  related  to  ammonia  in  the  same  way  as  the 
alkali  zincoxides  are  to  water.  The  present  investigation  was  under¬ 
taken  with  the  object  of  isolating  and  studying  this  compound. 

By  the  action  of  potassamide  on  a  solution  of  cupric  nitrate  in 
liquid  ammonia,  an  ammoniated  cuprous  nitride,  Cu3N,raNH3,  is  pro¬ 
duced  in  accordance  with  the  equation:  3Cu(N03)2  +  6KNH2  = 
Cu3N,wNH3  +  6KN03  +  (4-  »)NHs  +  N.  When  this  substance  is  left 
in  a  vacuum  at  the  ordinary  temperature,  it  is  converted  into  a  dark 
brown  cuprous  imide,  Cu2NH,  which,  when  heated  at  160°,  yields  a 
black  cuprous  nitride,  Cu3N.  The  ammoniated  cuprous  nitrides, 
Cu3N,wNH3,  dissolve  in  liquid  ammonia  solutions  of  potassamide  to 
form  solutions  from  which  a  colourless,  crystalline  potassium  ammonio¬ 
cuprite,  CuNK2,3NH3,  has  been  obtained.  If  this  salt  is  placed  in  a 
vacuum  at  the  ordinary  temperature  it  loses  1  mol.  of  ammonia  to 
form  the  salt,  CuNK2,2NH3,  which  when  heated  to  a  higher 
temperature  is  converted  into  the  salt ,  CuNK2,NH3.  E.  G. 

Action  of  Ammonia  on  Mercurous  Bromide  and  Iodide. 
Haridas  Saha  and  Kumudnath  Ohoudhuri  ( Zeitach .  anorg.  Chem., 
1912,  77,  41—47.  Compare  Abstr.,  1910,  ii,  712;  1911,  ii,  804).— 
Mercurous  bromide  and  strong  ammonia  yield  a  black  mass  containing 
free  mercury,  whilst  the  evaporated  filtrate  yields  a  white  compound , 
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NH2HgBr,Hg0,2H20.  In  the  case  of  mercurous  iodide,  the  filtrate 
deposits  white  needles  of  a  compound,  HgI2,2NH3.  The  same  compound 
is  obtained  from  ammonia  and  mercuric  iodide.  C.  H.  D. 

Double  Sulphites  of  the  Alkalis  and  Mercury.  Henri 
Baubigny  ( Compt .  rend.,  1912,  155,  833 — 836). — The  author  confirms 
the  results  of  Barth,  that  the  double  sulphites  of  the  alkalis  and 
mercury,  unlike  those  of  silver  and  copper,  decompose  on  warming 
their  solutions,  or  even  on  prolonged  keeping  in  the  cold,  yielding 
sodium  sulphate,  sulphur  dioxide,  and  mercury,  without  any  sign  of  the 
intermediate  formation  of  dithionic  acid.  W.  G. 

The  Odour  of  Clay.  II.  Paul  Bohland  ( Zeitsch .  physiol.  Chern., 
1912,  81,  200 — 201.  Compare  Abstr.,  1909,  ii,  404). — In  addition  to 
colloids,  such  as  ferric  sucrate,  certain  crystalloids,  for  example, 
ammonia  solutions,  have  the  property  of  acquiring  the  odour  of  clay  ; 
thus  when  a  mixture  of  30%  of  kaolin  and  70%  of  sand  is  shaken 
with  ammonia,  the  solution  acquires  the  characteristic  odour  of 
kaolin. 

Pure  dry  kaolin  is  odourless  ;  when  wetted  with  water,  particularly 
with  an  alkali,  the  characteristic  odour  and  taste  develop.  Kaolin 
adsorbs  dyes,  smoke,  and  odours  of  all  kinds. 

It  is  suggested  that  the  odour  is  due  to  bacterial  action  at  the  time 
of  formation  of  the  kaolin ;  this  is  confirmed  by  the  presence  of  organic 
material  in  the  kaolin.  E.  F.  A. 

Crystallisation  of  Mixed  Solutions  of  Manganous  Chloride 
and  Potassium  Chloride.  J.  Suss  ( Zeitsch .  Kryst.  Min.,  1912,  51, 
248  —  268). — The  following  double  salts  are  deposited  from  mixed 
solutions  of  manganous  and  potassium  chlorides.  Above  6°, 
MnC)2,KCl,2H20 ;  below  this  temperature,  potassium  chloride  and 
MnCl2,4H20  crystallise  out  side  by  side.  Above  28*4°,  the  salt, 

MnCJ  2, 2  KC1, 2H20, 

as  tetragonal  crystals  with  a  :  c  —  1  :  0815,  D  2*221.  Above  62*6°,  the 
double  salt,  MnCl2,4KCl,  as  rhombohedral  crystals  with  a  :c  =  1  :  0  594, 
D  2*310,  which  are  identical  with  the  Yesuvian  mineral  chlormangano- 
kalite  (Abstr.,  1908,  ii,  395). 

In  solutions  of  manganous  chloride  the  tetrahydrate,  MnCl2,4H20, 
passes  over  into  the  dihydrate,  MC12,2H20,  at  58*3°,  but  in  the 
presence  of  potassium  chloride  this  point  is  lowered  to  52*8°. 
The  lower  limits  of  temperature  at  which  these  various  salts 
exist  were  fixed  by  the  dilatometric  method.  The  solubility  of 
potassium  chloride  and  of  manganous  chloride  at  each  of  these  fixed 
temperatures  and  in  contact  with  the  various  solid  phases  were  also 
determined.  These  points  are  marked  on  a  temperature-concentration 
diagram  for  the  system  KCl-MnCl-H20,  which  is  discussed  in 
detail.  L.  J.  S. 

Ternary  Alloys  of  Iron,  Nickel  and  Manganese.  Nicola 
Parra vano  ( Gazzetta ,  1912,  42,  ii,  367 — 379). — The  three  binary 
systems  included  in  the  ternary  system  Fe-Ni-Mn  have  been  studied 
by  other  observers,  and  the  author  has  repeated  only  certain  experi- 
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ments  in  connexion  with  the  system  Ni-Mn.  The  results  of  the 
present  investigation  of  the  ternary  system  are  shown  in  a  table  and  a 
number  of  diagrams.  As  would  be  expected  from  the  behaviour  of 
the  binary  systems,  in  the  ternary  system  also  there  is  miscibility  in 
all  proportions  in  the  solid  state.  The  heterogeneity  of  composition 
of  the  solid  solutions  which  follow  from  these  results  is  also  shown  in 
a  number  of  microphotographs.  R.  V.  S. 

Inverse  Occurrence  of  Solid  Phases  in  the  System  Iron- 
Carbon.  Andreas  Smits  ( Proc .  K.  Akad.  Wetensch ,  Amsterdam ,  1912, 
15,  371 — 380). — According  to  Wittorf  (this  vol.,  ii,  259),  the  separation 
of  solid  phases  from  iron-carbon  alloys  furnishes  an  example  of 
inversion,  in  that  the  carbon  content  of  successive  phases  does  not 
diminish  in  a  regular  manner,  but  decreases  and  then  increases.  The 
theory  of  this  phenomenon  is  examined  in  detail.  H.  M.  D. 

The  Equilibrium  Diagrams  of  Carbon  with  Iron,  Nickel, 
Cobalt,  and  Manganese.  Otto  Ruff  (Ber.,  1912,  45,  3139 — 3148. 
Compare  Ruff  and  Goecke,  Abstr.,  1911,  ii,  897;  Ruff  and  Martin, 
this  vol.,  ii,  166,  354). — The  formation  of  carbides  which  are  stable  at 
high  temperatures,  but  decompose  at  lower  temperatures,  yielding 
graphite,  is  not  confined  to  iron.  The  evidence  for  the  existence 
of  the  carbides  Fe3C!,  Fe2C,  and  Ni3C  is  repeated.  It  has  not  been 
found  possible  to  carry  the  observations  with  cobalt  sufficiently  far  to 
observe  the  corresponding  break  in  the  curve.  Cobalt  with  6 ‘1%  C 
has  b.  p.  2475°/20  mm.  Manganese  carbide,  Mn3C,  is  stable  within 
the  range  investigated. 

The  vapour  obtained  from  the  carbide  fusions  consists  either  of 
pure  iron  or  of  iron  containing  a  very  small  quantity  of  carbon. 

C.  H.  D. 

Reduction  of  the  Oxides  of  Iron.  Max  Levin  ( Festschrift 
W.  Nernst ,  1912,  252 — 257). — The  volume  percentage  of  carbon 
monoxide  in  the  gaseous  phase  corresponding  with  the  equilibrium 
between  iron,  ferrous  oxide,  carbon  monoxide,  and  carbon  dioxide 
increases  continuously  over  the  temperature  range  450 — 800°.  There 
is  no  evidence  of  the  minimum  at  680°  indicated  by  the  experiments  of 
Baur  and  Glaessner  (Abstr.,  1  903,  ii,  423).  In  the  case  of  the  system 
ferrous  oxide,  ferroso-ferric  oxide,  carbon  monoxide,  and  carbon  dioxide, 
the  volume  percentage  of  carbon  monoxide  in  the  gaseous  phase 
increases  from  about  350°  to  500°,  and  then  decreases  as  the 
temperature  rises. 

When  the  observed  carbon  monoxide  equilibrium  concentrations  for 
the  two  systems  are  compared,  it  is  found  that  the  curves  showing  the 
relationship  between  the  percentage  of  carbon  monoxide  and  the 
temperature  lie  close  together  below  500°,  but  show  gradually  increas¬ 
ing  divergence  as  the  temperature  rises.  From  these  curves  it  would 
appear  that  at  temperatures  above  500°  the  percentage  of  carbon 
monoxide  requisite  for  the  reduction  of  ferrous  oxide  to  iron  is  much 
greater  than  that  required  for  the  reduction  of  ferroso-ferric  oxide  to 
ferrous  oxide,  whereas  both  reduction  processes  are  brought  about  by 
the  same  gas  mixture  between  400°  and  500°. 
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The  ratio  of  carbon  monoxide  to  carbon  dioxide  in  blast  furnace 
gases  is  much  higher  than  that  corresponding  with  the  equilibrium  in 
either  of  the  above  systems.  In  the  case  of  the  equilibrium 

C02  +  C  —  2CO 

the  ratio  on  the  other  hand  is  lower  up  to  about  640°,  intermediate  from 
this  temperature  to  about  700°,  and  greater  at  higher  temperatures. 

H.  M.  D. 

Solubility  and  Heat  of  Solution  of  Chromium  Trioxide  in 
Water.  Ernst  H.  Buchner  and  Ada  Prins  ( Zeitsch .  physikal.  Chem., 
1912,  81,  113 — 120.  Compare  Kremann,  Abstr.,  1911,  ii,  898). — The 
solubility  curve  of  the  system  Cr03-H20  has  been  determined.  There 
were  no  indications  of  the  separation  of  a  solid  hydrate.  The  eutectic 
mixture  contains  about  60  5%  of  Cr03,  but  the  eutectic  temperature 
could  not  be  accurately  determined. 

The  observed  heat  of  solution  of  chromium  trioxide  in  water  is 
always  positive ;  in  an  unlimited  amount  of  water  it  amounts  to  about 
2467  cal.  per  mol.  The  theoretical  heat  of  solution  (that  amount  of 
heat  given  out  when  a  mol.  of  substance  is  dissolved  in  an  unlimited 
amount  of  the  saturated  solution)  has  been  calculated  by  Roozeboom’s 
method,  and  is  negative,  as  would  be  anticipated  from  the  influence  of 
temperature  on  the  solubility  of  the  trioxide. 

The  specific  heats  of  solutions  of  different  concentrations  has  been 
determined.  For  lCr03  to  3‘55H20  it  amounts  to  0’506,  and  for 
lCr03  to  9-91H20  to  0-665.  Gr.  S. 

Removal  of  Phospho-tungsfcic  Acid  from  Aqueous 
Solutions.  Walter  A.  Jacobs  (J.  Biol.  Chem.,  1912,  12,  429 — 430). 
— The  usual  procedure  is  to  precipitate  with  barium  hydroxide,  but  as 
the  precipitate  is  voluminous  much  valuable  material  may  be  lost  by 
adsorption.  Winterstein  recommends  extracting  the  solution  with 
ether,  but  there  are  difficulties  there  also,  which  may  be  overcome, 
however,  by  the  substitution  of  amyl  alcohol  for  the  ether. 

W.  D.  H. 

Compounds  of  Uranium  with  Hydrazine.  Roberto  Salvadori 
(Atti  R.  Accad.  Lincei ,  1912,  [v],  21,  ii,  455 — 460). — When  hydrazine 
hydrate  (50%  solution)  is  added  to  an  aqueous  solution  of  uranium 
nitrate  a  yellow  precipitate,  (N2H5)20,5U03,8H20,  is  obtained.  At 
100°  it  loses  almost  all  its  nitrogen.  When  the  hydrazine  hydrate  and 
uranium  nitrate  are  boiled  for  twenty  minutes,  a  green  precipitate  of 
the  composition  (N2H5)20,5TJ02,6H20,2TJ02  is  produced. 

If  hydrazine  uranate  is  treated  with  hydrogen  sulphide  in  the 
presence  of  excess  of  uranium  nitrate  or  sulphate,  an  orange-yellow 
precipitate,  5U03,2(N2H5)20,H2S2,6H20,is  formed,  which  (after  removal 
of  the  excess  of  hydrogen  sulphide)  gives  with  an  excess  of  hydrazine 
hydrate  a  vermilion-red  substance,  “  hydrazine  uranium  red ,” 
5U03,2(N2H5)20,H82N2H5,4H20, 

which  is  the  analogue  of  “  uranium  red  ”  (compare  Kohlschiitter,  Abstr., 
1901,  ii,  165).  The  substance  decomposes  a  little  above  100°.  In  the 
air  it  slowly  loses  one  molecule  of  hydrazine.  The  compound  remaining 
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readily  absorbs  a  molecule  of  ammonia,  becoming  blood -red.  “  Hydr¬ 
azine  uranium  red  ”  is  also  obtained  when  “  uranium  red  ”  is  treated 
with  hydrazine.  R.  V.  S. 

Simple  Method  for  the  Preparation  of  Metallic  Oxides. 
Maurice  Billy  ( Compt .  rend.,  1912,  155,  777—779). — Chenevix’s 
method  for  the  reduction  of  cupric  oxide  to  cuprous  oxide  by  heating 
it  with  excess  of  copper  (compare  Ann.  Chirn.  Phys.,  1803,  [i],  45,  61) 
finds  general  application  in  the  preparation  of  metallic  oxides.  The 
author  has  prepared  titanium  sesquioxide  and  titanous  oxide  from  dry 
titanium  dioxide  by  heating  it  with  excess  of  titanium  in  a  closed 
porcelain  crucible,  sealed  to  prevent  access  of  air.  On  heating  the 
mixture  at  700°  for  thirty  minutes  the  sesquioxide  is  produced,  whilst 
if  the  temperature  is  raised  to  1500°,  the  lower  oxide  is  obtained.  The 
excess  of  titanium  is  removed  by  the  action  of  strong  potassium 
hydroxide  solution  at  130°  for  four  hours,  followed  by  treatment  with 
hydrochloric  acid. 

Analogous  reductions  have  been  successfully  carried  out  with 
tungsten  and  molybdenum  trioxides,  ferric  oxide,  and  manganese 
dioxide.  W.  G. 

Solid  Solutions  among  Haloids  of  the  Same  Element.  I. 
G.  B.  Bernardis  (Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  438 — 444). — 
The  paper  deals  with  the  thermal  analysis  of  the  systems  SbCl3-SbBr3, 
SbBr3-SbIs,  and  SbCl3-SbI3.  Antimony  bromide  forms  mixed  crystals 
in  all  proportions  with  the  iodide  and  with  the  chloride.  The  chloride 
forms  mixed  crystals  with  the  iodide  (limited  as  regards  the  iodide)  up 
to  a  concentration  of  about  45%  of  antimony  trichloride.  The  eutectic 
corresponds  with  41*5°  and  about  82%  of  antimony  trichloride. 

R.  Y.  S. 

The  Spontaneous  Crystallising  Power  of  Bismuth  and 
Antimony.  E.  Bekier  ( Zeitsch .  anorg.  Chem.,  1912, 78, 178—182). — 
The  ratio  spontaneous  crystallising  power  :  linear  velocity  of  crys¬ 
tallisation  increases  with  the  velocity  of  cooling  in  the  case  of 
bismuth  and  antimony.  The  metal,  melted  in  a  Jena-glass  tube,  is 
poured  into  a  bath  of  molten  paraffin  or  into  an  iron  mould,  main¬ 
tained  at  a  definite  temperature.  The  number  of  crystallites  in  a 
given  area  of  the  cast  surface  is  measured,  and  proves  to  increase  with 
the  degree  of  undercooling,  the  experiments  ranging  from  260°  to 
—  70°  for  bismuth,  and  from  600°  to  —  70°  for  antimony. 

In  the  case  of  antimony,  the  size  of  the  crystallites  increases  again 
at  a  low  temperature.  The  spontaneous  crystallising  power  thus 
diminishes,  and  it  is  possible  that  with  sufficient  undercooling  the 
antimony  might  be  obtained  in  an  amorphous  condition,  as  in  the  black 
antimony  obtained  by  Stock  and  Siebert  by  condensing  its  vapour  or  by 
oxidising  hydrogen  antimonide  at  -40°  (Abstr.,  1906,  ii,  34). 

C.  H.  D. 

Atomic  Weight  of  Palladium.  Owen  Louis  Shinn  ( J .  Amer. 
Chem.  Soc.,  1912,  34,  1448 — 1451). — Determinations  of  the  atomic 
weight  of  palladium  have  been  made  by  reducing  palladioammonium 
chloride,  Pd(NH3Cl)2,  with  ammonium  formate,  collecting  the  preci- 
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pitated  metal,  heating  it  to  120°,  and  weighing  it.  Four  determinations 
were  made  with  one  specimen  of  palladioammonium  chloride  and  five 
with  another.  The  mean  value  found  for  the  atomic  weight  was 
106-709  ±0016  (N  =  14-01,  H  =  1-008,  Cl  =  35-46).  The  results 
showed  considerable  variation,  the  extreme  discrepancy  amounting  to 
0-188.  The  author  is  convinced  that  this  was  not  due  to  errors  of 
manipulation,  and  suggests  that  possibly  the  palladium  salt  may  not 
have  been  absolutely  uniform,  or  that  some  of  it  may  have  resisted 
decomposition.  E.  G. 

Cathodic  Pulverisation  and  Absorption  of  Hydrogen  by 
Iridium.  Franz  Rother  (Ber.  K.  Sachs.  Ges.  Wiss.  Math.-Phys,  Kl., 
1912,  64,  5 — 12). — Iridium  foil  (0*03  mm.  thick)  when  subjected  to 
long-continued  cathodic  pulverisation  in  a  vacuum  becomes  capable 
of  absorbing  at  the  ordinary  temperature  about  800  times  its  volume 
of  hydrogen.  The  structure  of  the  plate  is  apparently  much  altered  ; 
and  it  appears  dull  grey  and  brittle,  and  the  vacuum  is  increased  by 
the  absorption  of  hydrogen  into  the  iridium  cathode  surface. 

The  absorption  of  hydrogen  can  readily  produce  an  explosion,  but 
the  introduction  of  nitrogen  moderates  the  pulverisation. 

A  special  arrangement  is  described  by  which  a  constant  pressure  of 
hydrogen  can  be  maintained  during  the  pulverisation. 

Iridium  plates,  which  have  been  employed  during  a  long  period  for 
cathodic  pulverisation,  form  (unlike  fresh  iridium)  an  amalgam  with 
mercury  which  is  completely  soluble  in  aqua  regia,  and  from  which 
iridium-black  can  be  readily  obtained ;  such  an  iridium  cathode  plate 
has  the  further  property  of  being  able  to  explode  electrolytic  gas  ;  by 
long  contact  with  nitrogen  its  catalytic  properties  are  weakened. 

F.  M.  G.  M. 
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Poisonous  Gases  from  Oilfields.  Herbert  S.  Shrewsbury 
{Analyst,  1912,  37,  486 — 487). — Death  having  been  caused  by 
breathing  a  gas  from  an  oil-well  at  La  Brea,  Trinidad,  an  analysis  of 
the  gas  taken  from  the  top  of  the  well  was  made.  After  calculating 
the  oxygen  (87%)  to  air  and  allowing  for  this,  the  composition  of  the 
gas  as  it  issued  from  the  ground  was  found  to  be  :  hydrogen  sulphide, 
0’2  ;  carbon  monoxide,  1*9  ;  unsaturated  hydrocarbons,  4-4 ;  saturated 
hydrocarbons,  7‘8 ;  carbon  dioxide,  20’9 ;  hydrogen,  31-4,  and  nitrogen, 
33 '4%.  Its  poisonous  character  (even  when  diluted  with  43%  of  air)  is 
evident.  L.  de  K. 

Vanadium  and  Chromium  in  Rutile.  Thomas  L.  Watson 
(«/.  Washington  Acad.  Sci.,  1912,  2,  431 — 434.  Compare  Abstr.,  1898, 
ii,  30). — The  following  partial  analyses,  by  W.  M.  Thornton,  jun.,  are 
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given  :  I,  red  rutile  from  felspathie  facies  of  syenite,  Roseland,  Nelson 
Co.,  Virginia.  II,  very  dark  rutile  from  nelsonite,  near  Rose’s  Mill, 
Nelson  Co.,  Virginia  (W.  M.  Thornton,  Abstr.,  191 1,  ii,  406).  Ill, 
nearly  black  rutile  from  Kragero,  Norway.  IV,  black  ilmenite  from 
same  locality  as  II  : 


v203. 

Cr.203. 

FeO. 

I. 

0T5 

0-02 

2'35 

II. 

0-20 

0-07 

1-68 

III. 

0-55 

0-39 

0-81 

IV. 

0'24 

0  07 

— 

Beside  confirming  the  wide  distribution  of  vanadium  and  chromium 
in  small  amounts,  these  analyses  suggest  that  the  colour  of  rutile  is  to 
be  attributed  to  vanadium  rather  than  to  iron  oxide.  L.  J.  S. 

The  Chemical  Composition  of  Red  Salt  Clay.  Wilhelm 
Biltz  and  E.  Marcus  ( Zeitsch .  anorg.  Chem .,  1912,  77,  119 — 123. 
Compare  Abstr.,  1910,  ii,  968). — The  “red”  Stassfurt  salt  clay  also 
contains  bluish-green  layers  of  similar  composition.  In  the  following 
analyses,  arranged  in  order  of  depth,  I  is  a  blue  clay  from  Schonebeck, 
II  and  III  red  clays  from  the  same  place,  IV  red  sandstone  clay,  and 
V  a  red  clay  from  Sperenberg  : 


Soluble  in  Water. 


NaCl. 

KC1. 

MgCl2. 

KaS04. 

NaaS04. 

CaS04. 

MgS04. 

b 

1-65 

0-46 

1-21 

— 

— 

20-48 

0-06 

II. 

2  34 

0-50 

1-10 

— 

— 

16-27 

0-40 

III. 

874 

0  48 

1-25 

— 

— 

3-50 

0  36 

IV. 

5-89 

— 

— 

0-13 

0-43 

6-25 

0-35 

V. 

14-69 

0-21 

3-83 

— 

— 

4-52 

0-15 

Insoluble. 


CaS04. 

CaO. 

MgO. 

K20. 

Na20. 

AlA. 

Fe203. 

FeO. 

I. 

4-52 

0-41 

8-75 

2-24 

0-68 

9T4 

1-17 

0-88 

II. 

2-96 

0-48 

5-92 

2-11 

0-44 

10-73 

2-71 

0-89 

III. 

0-27 

0T8 

5-98 

2-53 

o-oi 

13-26 

2-16 

0-93 

IV. 

0  02 

0-69 

11-20 

2-49 

091 

14-63 

3  59 

1-43 

V. 

0-27 

o-  0 

7-37 

1-78 

0  03 

11-09 

2-15 

0-63 

M  n:!04,  Total. 


- .i  ~  *47 

ZnO. 

Si08. 

TiOs. 

PA. 

h20. 

C. 

co2. 

VA. 

(corrected). 

I. 

017 

35-45 

0-43 

0-15 

6T5 

0-09 

6-30 

0*02 

100-43 

II. 

0-05 

45-24 

0-53 

Oil 

7-36 

0-03 

0-19 

o-oi 

100-37 

III. 

0-09 

52-24 

0-52 

012 

7-56 

0  08 

0-02 

0-01 

100-28 

IV. 

010 

42  93 

0-76 

o-io 

7-97 

0-06 

0-07 

0-03 

100  02 

V. 

0-08 

40-17 

0-51 

0-05 

11-85 

0-18 

0-03 

0-01 

100-07 

All  contain  traces  of  lithium,  nickel,  chromium,  boron,  and 
bromine.  C.  H.  D. 


Difference  in  Chemical  Composition  of  Aragonite  and 
Calcite.  Wilhelm  Vaubel  (J.  pr.  Chem.,  1912,  [ii],  86,  366 — 381). 
— The  author  reviews  the  differences  in  the  chemical  behaviour  of 
aragonite  and  calcite,  and  suggests  that  these  may  be  explained  on  the 
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assumption  that  aragonite  contains  a  small  amount  of  the  basic 
carbonate,  C02(0*Ca*0H)2.  F.  B. 

Liineburgite.  Wilhelm  Biltz  and  E.  Marcus  ( Zeitsch .  anorg. 
Chem.y  1912,  77,  124 — 130). — Liineburgite  has  been  described  by 
Noellner  (Munch.  Alcad.  Ber.,  1870,  291)  as  having  the  composition 
3Mg0,P205,B203,8H20.  A  new  analysis  shows  H20  32-16%, 
B203  12  9,  P2Og  29  61,  MgO  2513,  CaO  0*15,  corresponding  with  the 
formula  Mg3(P04)2,l-77H3B03,6H20.  Details  of  the  method  of 
analysis  are  given.  Dehydration  curves  show  that  6H20  are  lost 
sharply  at  200°,  the  remainder  passing  away  slowly  up  to  600°. 

Boric  acid  is  not  present  in  the  free  condition,  but  the  microscopical 
examination  does  not  determine  whether  the  magnesium  phosphate 
and  boric  acid  are  in  solid  solution.  C.  H.  D. 


Adamite  from  Reichenbach,  Lahr,  Baden.  V.  Dijrrfeld 
(Zeitsch.  Kryst.  Min .,  1912,  51,  279). — Adamite  has  been  found  in 
barytes  at  this  locality  as  .  small,  bluish-green  spheres  with  radially 
fibrous  structure.  Analysis  by  Meigen  corresponds  with  the  usual 
formula  :  Zn3(As04)2,Zn(0H)2. 

20  H20. 

As205.  ZnO.  (at  120°).  (Igrt.)  Insol.  Total. 

33-44  48-45  0T5  4’42  11*04  97‘50. 


L.  J.  S. 


Composition  of  Thorianite.  Matsusuke  Kobayashi  (Sci.  Rep. 
Tdhoku  Imp.  Univ.,  1912,  i,  201 — 206). — According  to  analyses  of  the 
different  crystalline  and,  apparently,  homogeneous  constituents  of 
thorianite  there  appear  to  be  two  distinct  varieties  of  this  mineral. 
One  of  these  contains  about  78%  of  thorium  oxide  and  15%  of  uranium 
oxide  (U308),  whilst  the  corresponding  numbers  for  the  second  variety 
are  60  and  33.  The  molecular  ratio  of  Th02  to  U02  is  almost  exactly 
6  : 1  in  the  one  case  and  2 : 1  in  the  other.  The  existence  of  these 
simple  ratios  does  not  support  the  view  that  thorianite  is  to  be  regarded 
as  an  isomorphous  mixture  of  the  two  oxides. 

The  divergent  analytical  results  obtained  by  others  may  be  explained 
on  the  assumption  that  the  analyses  reFer  to  mixtures  containing  the 
two  varieties  of  thorianite  in  different  proportions.  H.  M.  D. 


A  New  Chlorite  from  Northern  Wyoming.  John  E.  Wolff 
(Amer.  J.  Set.,  1912,  [iv],  34,  475 — 476). — This  talc-like  mineral  was 
found  in  Sheridan  County,  Wyoming.  It  consists  of  a  pale  silvery- 
green,  foliated  mass  of  small  scales,  which  are  colourless  and  transparent. 
Refractive  indices,  a  =  1-580, /3=  1-580 — 1  581, y=  1*589;  2E  =  26 — 50°  ; 
optically  positive.  The  mineral  is  slowly  decomposed  by  boiling 
sulphuric  acid,  and  with  difficulty  by  hydrochloric  acid.  Before  the 
blowpipe  it  is  fusible  with  difficulty  to  a  white  enamel.  Very  little 
water  is  expelled  at  350°. 
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Analysis  agrees  with  the  formula  H6Mg3Al2Si2013. 

H„0.  ILO. 

Si02.  A1203.  Fe203.  FeO.  MgO.  Na^O.  K20.  110°.  >110°.  Total.  Sp.  gr. 
28-81  26-43  0'24  0'40  31-21  0‘35  0T4  0‘09  12'62  100‘29  2'702 

The  mineral  differs  from  other  chlorites  in  the  large  percentage  of 
alumina  and  the  small  amount  of  iron,  approximating  most  nearly 
to  leuchtenbergite.  It  is  named  sheridanite.  L.  J.  S. 

Some  Minerals  from  Madagascar,  Several  of  which  can  be 
Used  as  Gems.  Alfred  Lacroix  ( Compt .  rend.,  1911,  155, 
672 — 677). — A  preliminary  description  of  the  constituent  minerals  of 
the  felspathic  rock,  pegmatite,  found  in  various  bearings  in  Mada¬ 
gascar.  Specimens  of  quartz,  chalcedony,  orthoclase,  diopside,  and 
apatite  as  obtained  were  transparent  and  sufficiently  limpid  to  be  used 
as  gems.  The  orthoclase  is  perfectly  limpid,  generally  yellow  to  orange 
in  colour,  and  occurs  only  in  its  common  forms.  Its  density  varies 
with  the  specimen  from  2-558  to  2‘596.  The  diopside  is  often  bottle- 
green  in  colour.  Its  density  is  3-23. 

In  a  second  bearing  other  minerals  were  obtained.  A  species  of 
kornerupine  constitutes  a  gem  of  intense  brilliancy.  It  is  optically 
negative,  and  is  only  decomposed  on  prolonged  boiling  with  hydro¬ 
fluoric  acid,  but  it  melts  to  a  white  enamel  in  the  blow-pipe. 

Analysis  by  Pisani  gave  the  formula : 

6(Mg,Na2,K2,H2)0,4(Al,Fe)203,5Si02. 

Its  optical  characters  are  given  : 

SiO..  A1203.  Fes03.  MgO.  K20.  Na20.  HaO. 

31-3*5  41-20  2-27  23'80  0*24  0'60  0'64 

A  second  mineral,  saphirine,  seems  much  rarer.  The  fragments  of 
crystals  obtained  were  deep  blue,  and  exhibited  a  marked  pleochroism. 
The  optical  characters  are  given.  Analysis  gave  the  formula : 

4-5(Mg,Fe)0,5Al208,2Si02,  as  compared  with  5Mg0,6Al203,2Si02  for 
saphirine  from  Greenland. 

Fragments  of  zircon  were  also  found,  brown,  black,  or  olive-green 
in  colour,  their  density  varying  from  3-98  to  4-08.  They  behave  in 
the  same  way  towards  heat  in  respect  to  birefraction  and  density  as 
do  the  zircons  of  Ceylon.  Another  mineral,  malgache,  occurring  in 
these  bearings  is  black  in  colour,  and  is  related  to  tschewkinite. 
Analyses  of  two  specimens  from  different  bearings  gave  the  following 
results : 

Si02.  TiOz.  ThOz.  Ce203.  (La,Di)203.  A1203.  Feo03.  FeO.  MgO.  CaO. 

I.  18-60  19-30  0-83  22’67  21'83  3*35  1-91  8’20  0'60  3’SO 

II.  22-60  16T0  0-57  33'13  5'51  7‘00  2'08  4'40  1*10  7'20 

The  second  specimen  shows  a  remarkably  high  cerium  content. 

W.  G. 

Pyroxenes  of  the  Province  of  Rome.  Nicola  Parravano  (A  tli 
Ji.  Accad.  Lincei,  1912,  [v],  21,  ii,  469 — 471). — Of  the  two  minerals 
analysed,  I.  was  a  green  pyroxene  from  Castelnuovo  di  Porto, 
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II.  a  crystal  of  back  augite  from  Tavolato.  The  minerals  had  the 
following  compositions : 


SiO, 

,.  TiO,. 

F  o203. 

FeO. 

MnO. 

CaO. 

I. 

53-81  0-44 

10-82 

2-13 

1-27 

— 

22-46 

II. 

44-53  0-69 

10-29 

2-95 

9-14 

0-04 

25-22 

h2o 

h2o 

MgO. 

Na20.  below  110°. 

above  110' 

\  Total. 

I. 

7-54 

0-86 

0-07 

0-34 

99  78 

II. 

578 

— 

— 

0-02 

9977 

It.  Y.  S. 

Epidote  from  Notodden,  Telemark,  Norway.  Olaf  Andersen 
(Jahrb.  Min.,  1912,  ii,  Ref.  35 — 36;  from  Archiv  Math,  og  Naturv., 

1911,  31,  No.  15,  48  pp.). — Green,  brown,  and  red  epidote  is  of 
abundant  occurrence  as  a  primary  constituent  in  the  pegmatite-veins 
intersecting  granulite  at  this  locality.  New  crystal-forms  are  noted 
and  the  optical  constants  determined.  Analyses  are  given  of :  I  the 
green,  and  II  the  red  epidote. 

Si02.  TiOa.  A1203.  Fe203.  Mn203.  FeO.  CaO.  Ign.  Total.  Sp.  gr. 

I.  37-61  —  25-46  12'03  trace  0‘09  22‘39  2'22  99  80  3‘386 

II.  38-02  trace  25  78  11 ‘24  0’58  trace  22-44  2-25  100-31  3-402 

The  red  colour  is  due  to  the  presence  of  tervalent  manganese  in  the 

piedmontite  molecule.  The  connexion  between  the  optical  constants 
and  the  chemical  composition  is  discussed  :  a  variation  of  0'3%  in  the 
ferric  iron  of  epidote  is  accompanied  by  a  change  in  the  double- 
refraction  of  0-001.  The  associated  crystallised  minerals  in  the 
pegmatite  are  titanite,  haematite,  apatite,  microline,  oligoclase,  etc, 

L.  J.  S. 

A  Meteorite  of  the  Hedjaz  (Arabia).  J.  Couyat  ( Compt .  rend., 

1912,  155,  916 — 918). — A  description  of  a  meteorite  reported  to  have 

fallen  in  Arabia  in  the  spring  of  1910.  Mineralogical  examination 
shows  that  the  meteorite  consists  essentially  of  olivine,  enstatite,  and 
clinoenstatite,  with  a  small  quantity  of  felspar  and  troilite,  and  nickel 
iron.  A  chemical  analysis  by  Pisani,  detailed  results  of  which  are 
given,  confirms  this.  Its  density  is  3'53.  W.  G. 

Shower  of  Meteoric  Stones  near  Holbrook,  Arizona. 
Warren  M.  Foote  ( Amer .  J.  Sci.,  1912,  [ivj,  34,  437 — 456). — At 
6.30  p.m.  on  July  19,  1912,  a  fall  of  meteoric  stones  was  witnessed 
at  Aztec,  near  Holbrook  in  Navajo  County,  Arizona.  Over  fourteen 
thousand  stones  with  a  total  weight  of  more  than  218  kilos, 
were  collected;  they  range  in  weight  from  6665  to  less  than  0-1 
gram.  The  material,  D  3'22,  consists  of  enstatite  (50 — 60%),  olivine, 
diallage,  and  glass,  together  with  small  amounts  of  nickel-iron, 
pyrrhotite,  magnetite,  and  chromite.  In  one  section  was  seen  ruby-red 
spinel  embedded  in  quartz.  Well-marked  chondrules  of  enstatite 
are  present.  The  magnetic  portion  (3'67%)  contains  Fe  80"86, 
Ni  15-79%.  L.  J.  S. 
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Presence  of  Notable  Quantities  of  Boric  Acid  in  the 
Mineral  Waters  of  Salsomaggiore.  Raffaele  Nasini  and  C. 
Porlezza  ( Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  379 — 383). — The 
authors  have  repeated  with  improved  methods  the  estimation  of  boric 
acid  in  this  water,  and  find  the  amount  to  be  greater  than  that  stated 
by  Nasini  and  Anderlini  (Abstr.,  1900,  ii,  489).  The  amount  now 
found  (in  grams  per  litre)  is :  H3B08  2-22793,  (NH4)20,6B203 
0-23605.  R.  V.  S. 
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Animal  Calorimetry-  I.  A  Small  Respiration  Calorimeter. 
Horatio  B.  Williams  (J.  Biol.  Ghem .,  1912,  12,  317 — 348). — The 
apparatus,  which  is  a  constant-temperature,  water-cooled  one,  is 
described  with  full  details  and  illustrations.  W.  D.  H. 

The  Electrometric  Method  for  Estimation  of  the  Alkalinity 
of  the  Blood.  Leonor  Michaelis  and  W.  Dayidoff  ( Biochem . 
Zeitsch .,  1912,46,  131 — 150). — A  description  is  given  of  the  adaptation 
of  Michaelis’  form  of  electrode  for  small  quantities  of  substance  to 
the  principle  of  the  shaking  electrode  described  by  Hasselbalch.  For 
the  purpose  of  estimating  the  alkalinity  by  this  process,  1 — 1‘5  c.c.  of 
serum  suffices.  The  mean  value  for  normal  human  venous  blood  was 
found  to  be  />  =  7'35  at  37'5°.  The  value  at  18°  is  0‘21  greater.  The 
mean  value,  therefore,  for  human  venous  blood  is  [H‘]  =  0’45  x  10~7. 
There  are  deviations  from  this  value  in  certain  pathological  conditions. 

S.  B.  S. 

The  Amino-acid  Nitrogen  of  the  Blood.  Preliminary  Experi¬ 
ments  on  Protein  Assimilation.  Donald  D.  van  Slyke  and 
Gustave  M.  Meyer  (J.  Biol.  Ghem.,  1912,  12,  399 — 410). — The 
determination  of  amino-acid  nitrogen  in  blood  is  best  accomplished 
by  a  gasometric  method  after  the  proteins  have  been  precipitated  by 
alcohol.  The  amount  in  fasting  animals  is  (H303 — 0005  gram  per 
100  c.c.  of  blood.  Absorption  of  10  grams  of  alanine  from  the 
intestine  increases  this  figure  to  0’004 — 0’0063.  During  normal  diges¬ 
tion  of  meat,  the  amount  is  doubled  or  more  than  doubled.  Twelve 
grams  of  alanine  injected  into  the  blood  disappear  rapidly ;  five 
minutes  later  only  15  grams  were  left  in  the  blood,  and  1’5  grams 
passed  into  the  urine  ;  the  remainder  must  have  been  taken  up  by  the 
tissues.  The  theory  that  amino-acids  are  synthesised  into  blood-protein 
while  passing  through  the  intestinal  wall  becomes  superfluous.  The 
amino-acids  pass  directly  into  the  blood-stream.  The  liver  appears  to 
have  no  special  part  in  picking  up  these  acids,  but  doubtless  the  other 
tissues  all  help  themselves  ;  this  conclusion  is  based  on  the  observation 
that  the  blood  of  the  femoral  artery  during  digestion  contains  nearly 
as  much  amino-acid  as  that  in  the  mesenteric  veins.  W.  D.  H. 
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Glycolysis  in  Blood.  G.  Spencer  Melvin  ( Bio-Chem .  J.,  1912, 
6,  422—428). — Blood  outside  the  body  at  room  or  body  temperature 
when  aseptic  suffers  no  loss  of  sugar.  There  is  also  no  loss  when 
dextrose  is  added  to  the  blood.  Extracts  of  fibrin  have  no  glycolytic 
power.  Alcohol-coagulated  blood  protein  gave  similar  negative 
results.  A  stream  of  air  or  carbon  dioxide  makes  no  difference 

W.  D.  H. 

Animal  Calorimetry.  IV.  The  Absorption  of  Dextrose 
and  the  Effect  it  has  on  the  Composition  of  the  Blood. 
Gertrude  Fisher  and  Mary  B.  Wishart  (J.  Biol.  Chem.,  1912,  13, 
49 — 62). — After  ingesting  50  grams  of  dextrose,  the  sugar  in  the 
blood  rises  above  the  normal  during  the  first  hour,  and  the  haemo¬ 
globin  content  is  but  little  altered,  owing  to  the  absorption  of  water 
being  slight.  An  hour  later,  from  two-thirds  to  three-quarters  of  the 
sugar  has  been  absorbed,  and  relatively  little  retained  as  glycogen  ; 
the  sugar  percentage  in  the  blood  returns  to  normal,  and,  owing  to  the 
absorption  of  water,  the  blood  is  more  dilute,  as  seen  by  a  fall  in 
haemoglobin  content.  Metabolism  is  20%  higher ;  this  lasts  through 
the  third  hour.  In  the  fourth  hour,  sugar  absorption  is  completed 
and  urine  is  secreted  abundantly,  and  the  blood-volume  returns  to 
normal.  With  20  grams  of  sugar  these  reactions  are  less  marked,  and 
with  75  grams  the  high  metabolism  lasts  an  hour  longer.  W.  D.  H. 

The  Rotatory  Power  of  Blood  Plasma  and  Serum  of 
Different  Animals  of  Varying  Age  and  Sex.  Emil  Abderhalden 
and  Arthur  Weil  ( Zeitsch .  physiol.  Chem.,  1912,  81,  233 — 238). — 
The  laevorotatory  action  of  the  plasma  and  serum  in  the  animals 
examined  show  but  little  difference.  In  the  guinea-pig  the  rotation 
is  less.  A  high  rotation  was  found  in  cases  of  pernicious  anaemia 
and  tuberculosis.  W.  D.  H. 

Effect  of  Carbon  Dioxide  and  Oxygen  on  Muscular  Tone 
in  the  Blood  Vessels  and  Alimentary  Canal.  Donald  It. 
Hooker  ( Amer .  J.  Physiol.,  1912,  31,  47 — 58.) — Carbon  dioxide  is  not 
directly  beneficial  to  the  muscular  tissue,  except  in  the  case  of 
intestinal  muscle  when  arhythmic.  It  always  relaxes  vascular 
muscles.  Oxygen  is  essential  to  rhythmical  action  and  tone  of 
vascular  muscle.  Intestinal  muscle  if  rhythmic  responds  in  the 
same  way,  but  if  arhythmic  responds  by  contraction  to  carbon  dioxide 
and  by  relaxation  to  oxygen.  W.  D.  H. 

Normal  and  Pathological  Conditions  of  Digestion  in  Dogs. 
Efim  S.  London  ( Zeitsch .  physiol.  Chem.,  1912,  81,  369 — 438). — 1. 
Methods. — Details  of  operative  procedures  by  producing  fistulae, 
occlusion  of  parts  of  the  alimentary  canal  and  so  forth. 

2.  Normal  Gastric  Digestion. — F.  J.  Riwosch. — If  meat  is  mixed  with 
very  varying  quantities  of  water,  two  and  a-half  hours  later  the 
stomach  contains  the  same  amount  of  chyme,  and  the  same  acidity. 
Very  large  amounts  of  water  favour  the  acidity  and  increase  the  amount 
of  coagulable  protein  in  the  chyme.  The  amount  of  digestion  varies 
with  the  kind  of  protein  administered. 
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3.  Digestion  of  different  kinds  of  nutriment. — L.  J.  Mepissoff. — 
Different  foods  leave  the  stomach  at  varying  speeds,  but  this  depends 
largely  on  the  order  in  which  they  are  taken,  for  instance,  flesh  leaves 
the  stomach  sooner  than  bread  if  the  former  is  given  first,  but  later  if 
given  last.  If  a  mixture  of  flesh  and  milk  is  given,  the  undigested 
meat  residues  leave  the  stomach  more  rapidly  than  when  the  meat  is 
given  first. 

4.  The  digestion  of  mixed  nutriment. — B.  D.  Stassoff. — This  also 
relates  to  the  speed  with  which  substances  leave  the  stomach,  and  is  of 
subsidiary  chemical  interest. 

5.  The  emptying  of  the  stomach  after  feeding  on  starch. — L.  J. 
Mazijewski. — For  the  first  three  hours  after  starch  is  taken  the 
stomach  empties  itself  according  to  the  laws  of  unimolecular  reactions  ; 
this  is  followed  by  a  period  of  three  or  four  hours,  in  which  little  or 
none  passes  into  the  intestine,  and  finally  the  stomach  rapidly  empties 
itself. 

6.  The  influence  of  the  intestine  on  the  emptying  of  the  stomach. — 
W.  F.  Dagaeff. — There  is  a  mechanical  action ;  opening  of  the 
intestinal  fistula  leads  to  a  rapid  emptying  of  the  stomach,  especially 
if  the  opening  is  near  the  stomach.  Acid  in  the  intestine  delays  the 
emptying  of  the  stomach,  and  in  pyloric  antrum  hastens  it. 

7.  Digestion  and  absorption  in  experimental  defects  of  the  stomach . 
— L.  F.  Mazijewski. — Removal  of  the  pyloric  ring  accelerates  the 
time  at  which  the  stomach  begins  to  empty.  The  regulatory  action 
of  the  pylorus  is  most  marked  in  early  stages  of  the  digestive  process. 
Removal  of  the  pyloric  ring  and  antrum  delays  matters,  but  after  a 
year  or  so  the  animal  has  returned  to  normal.  Stricture  of  the 
stomach’s  outlet  delays  its  emptying. 

8.  The  role  of  the  fundus  and  antrum  in  the  evacuation  of  fluid  con¬ 
tents. — 0.  E.  Gabrilowitsch. — The  separation  of  fluid  from  solid 
constituents  is  mainly  related  to  the  pyloric  portion  of  the  stomach. 
Details  are  also  given  of  the  peristalsis  in  different  regions  of  the 
stomach. 

9.  Action  of  pancreatic  juice  on  gastric  digestion. — R.  S.  Krym. — In¬ 
activated  pancreatic  juice  has  no  effect ;  the  active  juice  only  slightly 
accelerates  gastric  digestion.  Previous  action  of  pancreatic  juice  on 
meat  accelerates  its  digestion  in  the  stomach. 

10.  Digestion  and  absorption  when  pancreatic  juice  is  excluded. — 0.  J. 
Holmberg. — In  a  dog  with  a  stomach  fistula,  occlusion  of  the  pancreatic 
mechanism  accelerates  gastric  digestion  for  a  certain  period.  Entrance 
of  pancreatic  juice  into  the  stomach  hastens  the  digestion  of  fat.  In  the 
intestine  loss  of  pancreatic  juice  is  followed  by  some  compensatory 
action  of  other  juices,  but  protein  cleavage  does  not  go  so  far. 

11.  Compensatory  action  in  resection  of  the  intestine. — B.  D. 
Stassoff. — Resection  of  the  small  intestine  delays  emptying  of  the 
stomach  ■  of  the  duodenum  delays  digestion  and  absorption  generally. 
Under  ordinary  conditions  the  large  intestine  seems  chiefly  to  form 
faeces,  but  in  pathological  conditions  of  other  parts  of  the  canal  it  has  a 
compensatory  action ;  when  the  large  intestine  is  removed  this  com¬ 
pensatory  action  cannot  be  obtained. 

12.  Interference  with  digestion  in  injuries  of  the  bile  ducts. — H.  K. 
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Wiedemann. — The  principal  result  is  delay  in  the  digestion  and 
absorption  of  fat. 

13.  Digestive  disturbances  on  removal  of  portions  of  the  mesentery. — 
M.  R.  Gillels. — This  severe  injury  leads  to  many  pathological  changes 
in  the  canal  and  to  pain. 

14.  Nutrition  in  defective  digestion. — S.  K.  Soloweeff. — Various 
abnormalities  in  metabolism  follow  different  severe  injuries. 

15.  Feeding  experiments  after  jejunostomy. — R.  S.  Krym. — The  results 
given  are  preliminary  only,  and  further  work  is  promised.  W.  D.  H. 

Free  and  Combined  Hydrochloric  Acid  in  Stomach 
Contents.  I.  Estimation  of  Free  Hydrochloric  Acid  in 
Q-astric  Juice.  Johanne  Christiansen  ( Biochem .  Zeitsch.,  1912,  46, 
24 — 49). — The  hydrogen  ion  concentration  of  gastric  juice  was 
measured  by  concentration  cells,  and  the  neutralisation  point  to 
various  indicators  was  determined.  Congo  paper  gives  a  sharp 
turning  point  to  the  juice  (after  an  Ewald  test-meal)  at  p  =  4-6. 
Giinzberg’s  reaction,  carried  out  in  the  ordinary  way,  depends  on  the 
character  of  the  acids  present,  and  not  on  the  hydrogen  ion  concen¬ 
tration.  Nevertheless,  for  clinical  purposes  it  gives  a  sufficiently 
good  measurement  of  the  amount  of  free  hydrochloric  acid  present, 
and  also  of  the  hydrogen  ion  concentration,  as  the  errors  due  to  other 
acids  are  not  great.  S.  B.  S. 

Free  and  Combined  Hydrochloric  Acid  in  Stomach 
Contents.  II.  Titrations  of  the  Products  of  Peptic 
Digestion.  Johanne  Christiansen  (Biochem.  Zeitsch .,  1912,  46, 
50 — 70). — When  titrated  with  alkali,  the  difference  between  the 
end-points  of  artificial  digests  in  the  presence  of  Giinzberg’s  reagent 
and  Congo  paper  is  the  same  as  that  between  Congo  paper  and 
phenolphthalein.  The  same  relationships  hold  in  human  gastric  juice. 
During  the  course  of  a  digest,  the  amount  of  free  hydrochloric  acid  as 
measured  by  Gunzberg’s  reagent  diminishes,  owing  to  its  combination 
with  the  simpler  digestion  products,  produced  by  the  setting  free  of 
amino-groups.  This  fact  is  demonstrated  by  the  increase  of  the 
titration  number  after  addition  of  formaldehyde.  S.  B.  S. 

Free  and  Combined  Hydrochloric  Acid  in  Stomach 

Contents.  III.  The  Titrations  of  Pancreatin-erepsin  Digests 
and  of  Amino-acids  and  Polypeptides.  Johanne  Christiansen 
( Biochem .  Zeitsch.,  1912,  46,  71 — 81). — Gunzberg’s  reagent  can  be 
employed  for  ascertaining  the  amount  of  hydrolysis  in  solutions  of  the 
hydrochlorides  of  amino-acids,  etc.  The  hydrochlorides  of  natural 
proteins  and  their  products  of  peptic  digestion  are  only  slightly 
hydrolysed  and  act  as  polypeptides,  whereas  the  hydrochlorides  of  a 
pancreatin-erepsin  digest  show  considerable  amount  of  hydrolysis,  and 
act  in  this  respect  like  the  pure  amino-acids.  S.  B.  S. 

Free  and  Combined  Hydrochloric  Acid  in  Stomach 

Contents.  IV.  The  Estimation  of  Total  Hydrochloric  Acid 
in  Stomach  Contents.  Johanne  Christiansen  ( Biochem .  Zeitsch ., 
1912,  46,  82 — 93). — The  total  acidity  is  due  almost  entirely  to  hydro- 
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chloric  acid,  as  lactic  acid  is  generally  only  present  in  negligible 
quantity,  and  the  amount  of  acid  phosphates  is  also  small.  Litmus  or 
alizarin  give  the  best  results  in  the  titration  of  a  test-meal,  those  given 
by  phenolphthalein  being  too  high.  For  estimation  of  acidity,  an 
unfiltered,  well  shaken  juice  is  best  employed.  S.  B.  S. 

The  Influence  of  Gases,  Specially  Oxygen,  on  Tryptic 
and  Peptic  Digestion.  Ernst  Laqueur  and  Kurt  Brunecke 
{Zeitsch.  physiol.  Ghem.,  1912,  81,  239 — 259). — At  atmospheric  pressure 
oxygen  has  no  influence  ;  at  9 — 13  atmos.  it  inhibits  the  digestive 
process,  except  that  the  peptolytic  action  is  unaffected.  Nitrogen  at 
12  atmos.  has  no  effect.  Carbon  dioxide  at  atmospheric  pressure  and 
at  10  atmos.  has  little  or  no  action.  W.  D.  H. 

Plastein  Formation.  II.  Valdemar  Henriques  and  J.  K. 
GjaldBjEK  ( Zeitsch .  physiol.  Chem.,  1911,  81,  439 — 457). — By  the 
action  of  pepsin-hydrochloric  acid  on  the  products  of  gastric  digestion, 
typical  plastein  formation  takes  place,  but  with  gelatinisation ;  there 
is  good  ground  for  assuming  that  synthesis  occurs.  The  same  results 
were  obtained  by  the  action  of  trypsin,  tyrosine  being  split  off  at  the 
same  time. 

No  plastein  formation  occurred  when  the  products  of  tryptic  diges¬ 
tion  were  subjected  to  the  further  action  of  either  pepsin-hydrochloric 
acid  or  trypsin. 

The  products  of  acid  hydrolysis  behaved  like  those  of  gastric  diges¬ 
tion.  The  products  of  alkali  hydrolysis  gave  plastein  when  subjected 
to  gastric,  but  not  when  subjected  to  tryptic,  digestion.  W.  D.  H. 

Pancreas  Diastase.  Walther  Lob  ( Biochem .  Zeitsch.,  1912,  46, 
125 — 130). — Description  is  given  of  attempts  to  prepare  a  pure 
diastase  preparation  from  pigs’  pancreas,  which  contains  a  powerful 
ferment,  the  action  of  which  was  estimated  by  Wohlgemuth’s  method. 
It  was  found  that  a  neutral  mixture  of  the  sodium  phosphates  greatly 
accelerates  diastatic  action  when  not  present  in  too  large  a  quantity. 
If  a  large  excess  is  added,  the  action  is  inhibitory.  Phosphates  also 
accelerate  the  hydrolytic  action  of  hydrogen  peroxide  on  starch. 
This  action,  whether  in  presence  or  absence  of  phosphates,  is,  however, 
inhibited  by  the  action  of  diastase.  S.  B.  S. 

The  Influence  of  Certain  Inorganic  Salts  on  the  Action  of 
Pancreatic  Lipase.  Cornelis  A.  Pekelharing  ( Zeitsch .  physiol. 
Chem.,  1912,  81,  355 — 368  ;  Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1912,  15,  336 — 347). — It  has  long  been  known  that  bile  salts 
favourably  influence  the  activity  of  pancreatic  lipase.  The  recent 
work  of  Rosenheim  on  the  separation  of  this  enzyme  into  an  active 
and  inactive  component  is  confirmed.  It  is  further  shown  that 
various  inorganic  salts  (of  calcium,  barium,  magnesium,  and  sodium) 
are  also  favourable.  Their  action  is  not  very  great,  and  is  explained 
by  the  circumstances  that  they  form  soaps  and  so  remove  the  liberated 
fatty  acids,  and  thus  allow  the  enzyme  to  act  on  more  of  the  substrate. 

W.  D.  H. 
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Protein  Metabolism  from  the  Standpoint  of  Blood  and 
Tissue  Analysis.  Efim  S.  London  {Zeitsch.  physiol.  Chem .,  1912, 
81,  283 — 284). — Folin  and  Lyman’s  results  (this  vol.,  ii,  853)  are  not 
considered  conclusive.  It  cannot  be  stated  positively  that  absorption 
is  occurring  from  the  stomach,  unless  the  rest  of  the  alimentary  canal 
is  excluded ;  absorption  might  be  occurring  there  from  the  auto¬ 
digestion  of  the  juices.  W.  D.  H. 

Animal  Calorimetry.  II  Metabolism  of  the  Dog  following 
the  Ingestion  of  Meat  in  Large  Quantities.  Horatio  B. 
Williams,  J.  A.  Riche,  and  Graham  Lusk  ( J '.  Biol.  Chem.,  1912,  12, 
349 — 376.  Compare  this  vol.,  ii,  270). — A  dog,  the  heat  production 
of  which  was  22 — 23  cal.  per  hour,  received  1200  grams  of  meat  at 
noon.  In  the  second  hour,  the  heat  production  rose  to  40,  and 
42  in  the  third  hour  ;  it  remained  at  40  until  the  tenth  hour,  and 
then  fell,  reaching  25  in  the  21st  hour.  Ingestion  of  700  grams 
of  meat  caused  a  smaller  but  proportionate  rise.  The  increase  of 
metabolism  was  proportional  to  the  nitrogen  elimination,  except  in  the 
second  and  third  hours.  The  high  heat  production  then  is  attributed 
to  the  incoming  amino-acids  stimulating  protoplasm  to  higher  oxida¬ 
tion.  The  rectal  temperature  does  not  always  give  a  true  record,  for 
often  the  skin  temperature  rises  more  than  the  rectal  after  the 
ingestion  of  food.  The  carbon  of  the  protein  is  retained  as  dextrose ; 
this  in  relation  to  nitrogen  eliminated  was  1*2  : 1. 

Intestinal  work  is  believed  to  have  little  or  nothing  to  do  with  the 
high  metabolism.  W.  D.  H. 

Animal  Calorimetry.  III.  Metabolism  after  the  Ingestion 
of  Dextrose  and  Pat,  Including  the  Behaviour  of  Water,  Urea, 
and  Sodium  Chloride  Solutions.  Graham  Lusk  (J.  Biol.  Chem., 
1912,  13,  27 — 48). — After  giving  50  grams  of  dextrose  to  a  dog,  the 
percentage  of  blood  sugar  rises  within  an  hour,  and  then  slowly  returns 
after  several  hours  to  normal.  Water  is  retained  by  the  organism 
during  the  period  of  high  metabolism,  and  is  then  suddenly  eliminated 
during  the  fourth  hour  after  the  taking  of  the  sugar.  The  high 
metabolism  is  attributed  to  osmotic  changes  between  the  blood  and 
the  tissues,  and  is  due  to  the  presence  of  a  greater  amount  of  free 
diffusible  carbohydrate  than  is  present  when  none  is  being  absorbed 
from  the  intestine.  Details  of  experiments  are  given  in  which  the 
dose  of  sugar  varied  from  10  to  100  grams.  W.  D.  H. 

Feeding  Experiments  with  Gelatin,  Ammonium  Salts, 
Completely  Hydrolysed  Flesh,  and  a  Mixture  of  Amino-acids 
on  Young  Dogs.  Emil  Abderhalden  and  Paul  Hirsch  ( Zeitsch . 
physiol.  Chem.,  1912,  81,  323 — 328). — A  mixture  of  amino-acids  kept 
young  dogs  healthy,  but  they  grew  but  little.  The  other  mixtures, 
ereptone  and  ammonium  acetate,  promoted  growth  also.  W.  D.  H. 

The  Fate  of  Individual  Amino-acids,  Mixtures  of  Amino- 
acids,  Peptones,  and  Proteins  in  the  Alimentary  Canal. 
Emil  Abderhalden  and  Arno  Ed.  Lampe  ( Zeitsch .  physiol.  Chem., 
1912,  81,  473 — 507). — The  work  of  Folin  and  his  colleagues  is  criticised, 
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the  main  point  being  that,  although  their  method  proves  the  increase 
of  non-protein  nitrogen  in  the  blood  after  feeding  on  amino-acids,  etc., 
there  is  no  direct  proof  of  the  exact  nature  of  the  compounds  in  which 
the  nitrogen  is  combined.  A  new  method  is  suggested,  namely, 
treating  the  dialysate  of  blood-serum  with  triketohydrindene  hydrate ; 
this  reacts  with  amino-compounds  which  contains  a  carboxyl  group  in 
the  a-position.  After  feeding  on  meat  and  peptone,  the  blood  of  the 
dog  contains  excess  of  amino-acids,  which  pass  into  it  directly  from  the 
intestine.  W.  D.  H. 

The  Rdle  of  Gliadin  in  Nutrition.  Thomas  B.  Osborne, 
Lafayette  B.  Mendel,  and  Edna  L.  Ferry  ( J .  Biol.  Chem.,  1912,  12, 
473—510). — The  experiments  deal  with  the  question  of  the  differences 
between  foods  in  maintaining  adult  metabolism  and  those  necessary 
for  growth  in  young  animals.  A  gliadin  food-mixture  given  to  a 
young  growing  animal  in  place  of  its  mother’s  milk  led  to  typical 
failure  in  growth,  although  the  mother  dog  thrived  on  the  same  diet, 
and  had  actually  produced  young  and  secreted  milk  in  sufficient 
quantity  and  quality  to  induce  normal  growth  in  her  offspring.  No 
stronger  proof  could  be  adduced  of  a  power  to  synthesise  “  Bausteine  ” 
in  the  body  which  are  absent  from  the  food.  W.  D.  H. 

Isolation  of  Glycyl-Z-phenylalanine  from  the  Chyme  of 
Small  Intestine.  Biological  Studies  with  the  Help  of 
Different  Protein  Cleavage  Products  and  Synthetically  pre¬ 
pared  Polypeptides.  Emil  Abderhalden  ( Zeitsch .  physiol.  Chem., 
1912,  81,  315 — 322). — Various  amino-acids  are  separated  from  the 
intestinal  chyme,  but  special  interest  attaches  to  the  separation  of 
glycyl-^-phenylalanine,  as  it  is  the  first  depeptide  so  far  identified  in 
this  material.  Anaphylaxis  was  induced  by  the  injection  of  a 
14-peptide  (Meucyltriglycyl-Meucyl-octaglycy  1-glycine),  but  some  doubt 
is  expressed  as  to  the  trustworthiness  of  the  experiment  and  it  is 
to  be  repeated.  W.  D.  H. 

Synthetic  Powers  of  Animal  Cells.  The  Value  of 

Nitrogen  from  Different  Sources  in  the  Dog’s  Organism. 

Emil  Abderhalden  and  Paul  Hirsoh  ( Zeitsch .  physiol.  Chem.,  1912, 
82,  1 — 20). — The  general  conclusion  is  drawn  that  ammonium  salts, 
and  especially  the  acetate,  influence  the  nitrogenous  balance  and  lead 
to  retention  of  nitrogen.  The  assumption  that  animal  cells  can 
build  up  protein  from  ammonia  and  non-nitrogenous  compounds 
(carbohydrate,  etc.)  is  not,  however,  proved  by  the  experiments 

given.  W.  D.  H. 

Synthetic  Powers  of  Animal  Cells.  The  Value  of 

Nitrogen  from  Different  Sources  in  the  Dog’s  Organism. 

Emil  Abderhalden  and  Arno  Ed.  Lampe  ( Zeitsch •  physiol.  Chem., 
1912,  82,  21 — 95). — Addition  of  ammonium  salts  to  a  nitrogen-free 
diet  in  many  cases  depresses  nitrogenous  katabolism.  Added  to 
gelatin  they  do  not  prevent  loss  of  nitrogen.  There  is  as  yet  no 
proof  that  cells  can  build  up  protein  from  ammonia  and  substances 
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free  from  nitrogen.  Retention  of  nitrogen  when  it  occurs  does  not 
prove  the  point ;  the  ammonia  may  be  held  back  as  such  or  in  com¬ 
pounds  other  than  protein.  The  contrary  conclusions  drawn  by 
Grafe  are  criticised.  W.  D.  H. 

Comparative  Investigations  on  the  Amount  of  Amino-acids 
in  Various  Constituents  of  the  Nervous  System.  I.  The  Amino- 
acids  of  Peripheral  Nerves,  and  the  White  Matter  of  the 
Spinal  Cord.  Emil  Abderhalden  and  Arthur  Weil  ( Zeitsch . 
physiol.  Chem.,  1912,81,  207 — 225). — The  results  of  analyses  on  the 
question  mentioned  in  the  sub-title  are  given  in  detail.  W.  D.  H. 

The  Effect  of  Carbon  Dioxide  on  the  Isolated  Heart.  C.  S, 
Ketcham,  J.  T.  King,  jun.,  and  Donald  R.  Hooker  (Amer.  J.  Physiol ., 
1912,  31,  64 — 74). — Carbon  dioxide,  2'5  to  3%,  in  an  excess  of  oxygen 
when  dissolved  in  the  perfusion  fluid  depresses  the  heart  of  the  terrapin 
and  cat,  and  increases  the  rate  of  outflow.  W.  D.  H. 

The  Reduction  of  Ferric  Chloride  by  Surviving  Organs. 
David  Fraser  Harris  and  Henry  Jermain  M.  Creighton  ( Bio - 
Chem.  J.,  1912,  6,  429 — 432). — Surviving  liver  and  kidney  reduce 
ferric  chloride  to  a  ferrous  condition,  owing  to  the  reductase  in  these 
organs  being  still  active.  The  bile  and  urine  respectively  are  more 
reduced  than  the  venous  blood,  since  these  fluids  come  into  actual  contact 
with  the  cells  which  contain  the  reducing  enzyme.  The  degree  of 
reduction  is  greater  in  the  liver  than  in  the  kidney.  W.  D.  H. 

The  Osmotic  Properties  of  the  Kidneys.  Richard  Siebeck 
{Pfliigers  Archiv ,  1912,  148,  443 — 521). — In  Ringer’s  solution  and 
other  isotonic  fluids,  frogs’  kidneys  do  not  alter,  but  when  the 
solutions  are  hypotonic  the  kidneys  gain  weight.  In  isotonic  solu¬ 
tions,  alteration  of  the  reaction  makes  no  difference,  provided  the  cells 
are  intact.  In  cases  where  swelling  occurs,  the  amount  of  swelling  is 
less  than  would  be  expected  from  the  lowering  of  osmotic  pressure. 
In  isotonic  solutions  of  potassium  chloride,  however,  the  kidneys 
increase  in  weight,  and  this  is  reversible.  This  action  is  inhibited  by 
dextrose  and  sodium  chloride,  and  still  more  by  chlorides  of  bivalent 
cations;  it  is  increased  by  alkalinity.  Ammonium  chloride  acts  more 
strongly  than  potassium  chloride,  and  various  potassium  salts  vary  in 
their  action.  Observations  on  the  oxidation  processes  in  the  kidney 
cells  confirm  those  of  Warburg  on  blood-corpuscles.  W.  D.  H. 

The  Phosphatides  of  the  Kidney.  Hugh  MacLean  ( Bio-Chem . 
J.,  1912,  6,  333 — 354). — From  the  study  of  extracts  of  horses’  kidneys 
made  with  ether,  alcohol,  and  acetone,  it  was  found  that  the  phos¬ 
phatides  present  are  lecithin,  cuorin  (Erlandsen),  and  carnaubon  (Dun¬ 
ham  and  Jacobson).  Details  for  their  separation  are  given  in  full.  A 
contamination  with  another  nitrogenous  substance  explains  some 
divergent  results.  Carnaubon  is  not  a  triamino-phosphatide,  but  a 
diamino-phosphatide.  W.  D.  H. 
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Purification  of  Phosphatides.  Hugh  MacLean  ( Bio-CUem . 
1912,  6,  355 — 361). — The  phosphatide  of  kidney  and  muscle  which  is 
soluble  in  alcohol  is  lecithin  (N:P=  1  : 1).  The  method  of  purification 
consists  of  emulsification  and  precipitation  with  acetone.  No  substance 
was  found  in  the  alcohol  extract  having  a  higher  percentage  of 
nitrogen  than  lecithin.  From  an  aqueous  extract  of  the  nitrogenous 
impurity  of  lecithin,  a  basic  substance  crystallises  out ;  after  this 
is  separated  out,  the  mother  liquor  is  very  effective  in  curing  poly¬ 
neuritis  (beri-beri).  This  explains  the  anomalous  results  of  other 
observers  in  their  attempts  to  cure  polyneuritis  in  birds  with  lecithin. 

W.  D.  H. 

The  Iodine  Content  of  the  Thyroid  of  Sheep,  Ox,  and  Pig. 
Thomas  B.  Aldrich  (. Amer .  J.  Physiol .,  1912,  31,  125 — 130). — In 
general,  the  largest  thyroids  contain  most  iodine,  and  in  the  mixed 
glands,  the  proportions  in  sheep,  ox,  and  pig  have  the  ratio  5:7:9. 
For  therapeutic  purposes,  those  richest  in  iodine  should  be  selected. 

W.  D.  H. 

The  Nuclein  of  the  Thymus,  and  Anaphylaxis  Studies 
with  Nuclear  Materials  (Nucleo-proteins,  Nucleins,  and 
Nucleic  Acids).  Emil  Abderhalden  and  T.  Kashiwado  ( Zeitsch . 
physiol.  Chem.,  1912,  81,  285 — 293). — Part  of  the  phosphorus  in 
nuclear  material  is  easily  split  off,  for  instance,  by  simply  boiling  with 
water,  or  by  the  action  of  artificial  gastric  juice.  Various  amino-acids 
(glycine,  alanine,  valine,  leucine,  proline,  aspartic  acid,  glutamic  acid, 
phenylalanine,  tyrosine,  tryptophan,  and  cystine)  can  also  be  separated 
by  the  ester  method.  Anaphylaxis  cannot  be  induced  by  nucleic  acid  ; 
when  produced  by  nucleo-proteins,  it  is  due  to  the  protein  constituent. 

W.  D.  H. 

The  Feeding  of  White  Rats  on  the  Pituitary  Body.  Thomas 
B.  Aldrich  (Amer.  J.  Physiol .,  1912,  31,  94 — 101). — The  daily  inges¬ 
tion  of  pituitary  body  (anterior  or  posterior  lobes)  did  not  accelerate 
growth  in  rats.  W.  D.  H. 

Chemical  and  Physico-chemical  Properties  of  Liquids 
Expressed  from  Striated  and  Plain  Muscle.  Filippo  Bottazzi 
(Atti  R.  Accad.  Lincei,  1912,  [v],  21,  ii,  493 — 500). — The  liquids 
were  obtained  from  muscles  of  mammals  and  fishes  by  trituration  with 
sand  and  subsequent  expression.  They  contained  only  ultramicroscopic 
granules  which  appear  to  consist  of  protein  (myosin).  There  is  also 
dissolved  protein  (myoprotein).  The  granular  material  is  precipitated 
slowly  but  spontaneously ;  the  precipitation  is  hastened  by  dilution, 
by  dialysis,  or  by  warming.  The  dissolved  protein  is  precipitated  at  a 
higher  temperature  (50 — 80°).  The  yield  of  liquid  varies  from  40 — 63%. 
The  dry  residue  is  about  6%  in  the  case  of  plain  muscle,  7 — 12%  for 
striated  muscle.  The  total  amount  of  protein  is  3 — 4%.  The  specific 
gravity  is  similar  to  that  of  blood-serum  ;  the  osmotic  pressure  is 
always  greater  than  that  of  blood.  The  reaction  (measured  by  E.M.F. 
methods)  is  acid.  The  electrical  conductivity,  the  viscosity  and  the 
surface  tension  were  also  measured.  R.  V.  S. 
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Occurrence  of  Manganese  in  Animal  Organs.  P.  Cables 
{Ann.  Chim.  anal.,  1912,  17,  411 — 412). — Manganese  may  be  detected 
in  many  animal  organs  by  the  use  of  potassium  persulphate  as  an 
oxidising  agent  for  the  conversion  of  the  manganese  compounds  into 
permanganates.  Human  blood  contains  a  trace  of  manganese,  but  the 
metal  is  not  present  in  the  blood  of  oxen,  rabbits,  fowls,  or  ducks. 
Somewhat  larger  quantities  are  present  in  the  liver  and  kidneys,  and 
still  more  is  present  in  the  hair  and  nails.  W.  P.  S. 

The  Chemical  Composition  of  Young  Eels  under  Various 
Conditions.  Hans  Eeuss  and  Ernst  Weinland  ( Zeitsch .  Biol., 
1912,  S9,  283 — 296). — The  interest  of  the  eel  ( Anguilla  vulgaris)  arises 
from  the  fact  that  its  early  life  is  spent  in  fresh-water  before  it 
migrates  to  the  sea.  The  present  analyses  of  water,  ash,  fat,  glycogen, 
nitrogen,  and  calcium  are  compared  with  the  condition  in  the  adult,  and 
various  factors  (feeding,  temperature,  etc.)  are  considered  in  influencing 
the  results.  The  analyses  are  given  in  tabular  form.  W.  D.  H. 

Work  and  Gaseous  Metabolism  in  the  Frog’s  Heart.  Viktor 
Weizsacker  ( P/liiger's  Archiv,  1912,  148,  535 — 563). — The  resting 
metabolism  of  the  frog’s  ventricle  at  20°  is  0  064  c.c.  of  oxygen 
per  gram  per  hour  :  this  is  increased  two-  or  three-fold  by  raising  the 
temperature  10°.  With  medium  activity  (30  beats  per  minute) 
the  metabolism  rises  4 — 12%;  this  is  more  marked  when  the  beats 
are  increased  in  rate,  but  beyond  a  certain  limit  this  falls  off. 
Elevation  of  temperature  increases  the  heart’s  rate,  but  for  constant 
amounts  of  work,  the  temperature-coefficient  is  1’6.  W.  D.  H. 

The  Action  of  Drugs  and  the  Function  of  the  Anterior 
Lymph  Hearts  in  Cardiectomised  Frogs.  John  J.  Abel 
( J .  Pharmacol,  and  expt.  1'her.,  1912,  3,  581 — 608). — In  frogs,  minus 
a  heart,  diffusion  of  drugs  occurs  via  the  lymphatic  system  ;  the 
main  propulsive  force  resides  in  the  still  intact  anterior  lymph  hearts. 
If  these  are  not  beating,  no  convulsions  occur  after  injections  of  acid- 
magenta,  or  unless  enough  of  the  drug  is  absorbed  by  the  brain  and 
spinal  cord  to  give  a  pink  colour  when  hydrochloric  acid  is  added  to 
the  crushed  tissue.  In  the  normal  frog,  the  efficiency  of  the  circula¬ 
tion  leads  to  greater  diffusion  of  the  drug,  and  it  does  not  accumulate 
in  the  central  nervous  system  to  such  a  high  degree.  It  is  not 
necessary  to  assume,  as  Meltzer  does,  that  the  absence  of  a  special 
antitoxic  substance  in  cardiectomised  frogs  will  explain  the  phenomena. 
The  same  holds  true  for  other  drugs,  such  as  strychnine  and  morphine. 

W.  D.  H. 

Two  Crystalline  Pharmacological  Agents  Obtained  from 
the  Tropical  Toad  (Bufo  Agua).  John  J.  Abel  and  David  I. 
Macht  {J.  Pharmacol,  and  «xpt.  Titer.,  1912,  3,  319 — 377). — Two 
distinct  active  principles  were  separated  from  the  toad’s  parotoid 
glands ;  one  of  these  is  adrenaline,  of  which  the  crude  venom  contains 
6'7%.  The  other,  named  hufagin,  ClgH2404,  is  dextrorotatory  (  4- 11°), 
sparingly  soluble  in  water,  and  melts  at  217 — 218°.  It  does  not  contain 
vol.  Cl  i.  ii.  79 
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the  unsaturated  carbon  linking  of  cholesterol.  Physiologically  it  is  an 
efficient  member  of  the  digitalis  series.  The  toad  is  not  immune  to 
adrenaline,  but  is  relatively  so  to  bufagin.  W.  D.  H. 

The  Fatty  Acids  of  Butter.  Ida  Smedley  (Bio- C hem.  J.,  1912, 
6,  451 — 460). — No  acetic  acid  was  found.  The  hexoic  acid  possesses 
the  normal  structure.  Stearic  acid  occurs  in  a  percentage  of  10 — 15. 
Evidence  was  obtained  of  the  presence  of  lower  members  of  the  oleic 
series ;  possibly  one  of  these  is  a  decenoic  acid.  Two  samples  out  of 
five  gave  the  reactions  for  acetoacetic  acid  and  acetone,  which  possibly 
originated  from  bacterial  action.  W.  £>.  H. 

The  Secretion  of  Urine  in  Birds.  N.  C.  Sharpe  (Amer.  J. 
Physiol.,  1912,  31,  75 — 84). — The  urine  of  hens  collected  from  the 
ureter  may  contain  a  deposit  of  urates,  but  is  usually  clear.  Its 
water  must  be  largely  re-absorbed  from  the  bowel.  Ordinary  diuretics 
act  as  in  other  animals.  W.  D.  H. 

The  Occurrence  of  Methylguanidine  in  the  Urine  of  Para- 
thyroidectomieed  Animals.  W.  F.  Koch  (J.  Biol.  Chem .,  1912, 12, 
313 — 316). — In  a  dog  from  which  the  thyroid  and  parathyroid  glands 
had  been  removed,  methylguanidine  was  separated  as  a  gold  salt  in 
considerable  amount  (l-9  gram  of  gold  salt  per  litre).  In  normal 
urine  of  man  and  dog  the  amount  is  0  07  gram  per  litre.  How  far 
this  substance  is  responsible  for  the  symptoms  exhibited  and  death  is 
to  be  the  subject  of  further  work.  W.  D.  H. 

The  Distribution  of  Phosphoric  Acid  between  Urine  and 
Fseces.  Ad.  Wurtz  ( Biochem .  Zeitsch.,  1912,  40,  103 — 111). — The 
effect  on  the  distribution  of  administering  to  rabbits,  on  the  one  hand, 
hydrochloric  acid  and,  on  the  other,  calcium  carbonate  was  studied. 
It  was  found  in  the  latter  case  that  there  was  a  relative  increase  in 
the  phosphorus  in  the  fseces.  The  author  discusses  the  influence  of 
the  following  factors  on  phosphorus  secretion:  (1)  The  resorbability 
of  calcium  and  phosphates  in  the  small  intestine ;  (2)  the  reaction  of 
the  urine ;  (3)  the  excretion  of  calcium  salts  in  the  intestine. 

S.  B.  S. 

The  Relation  of  Potassium  Salts  and  Other  Substances  to 
Local  Anaesthesia  of  Nerves.  M.  L.  Merten  (Amer.  J.  Physiol., 
1912,  31,  85 — 93). — On  injury,  heating,  and  in  anaesthesia  produced 
by  lipoid  solvents,  the  amount  of  potassium  which  is  revealed  by 
Macallum’a  reagent  increases  in  medullated  nerve.  Solutions  of 
various  potassium  salts  (except  the  tartrate,  oxalate,  citrate,  and 
acetate)  isotonic  with  plasma  suspend  conductivity  when  injected  into 
nerve  fibres.  W.  D.  H. 

Anaphylaxis.  Emil  Abderhalden  (Zeitsch.  physiol.  Chem.,  1912, 
82,  109 — 112). — The  injection  of  a  foreign  protein  into  the  blood 
stream  calls  forth  the  production  there  of  proteolytic  enzymes.  This 
is  considered  to  be  a  necessary  factor  in  the  production  of  anaphylaxis ; 
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and  in  cases  where  anaphylactic  shock  occurred,  the  serum  was  found 
to  contain  “peptone.”  W.  D.  H. 

A  Case  of  Hgematoporphyrinuria  in  Typhoid  Fever.  Vinzenz 
Arnold  {Zeitsch.  physiol.  Chem.,  1912,  82,  172 — 174). — Mainly  clinical 
details.  The  spectroscopic  appearances  of  the  urine  are  fully  described. 

W.  D.  H. 

Protein  Metabolism  in  Experimental  Diabetes.  A.  I. 
Ringer  ( J .  Biol.  Chem.,  1912,  12,  431 — 446). — In  phloridzin  glyco¬ 
suria,  protein  metabolism  rises  in  part  because  of  the  hypoglycsemia 
present.  The  giving  of  small  quantities  of  dextrose  to  such  animals 
spares  the  protein,  although  all  the  sugar  given  appears  in  the  urine. 
This  supports  Landergren’s  hypothesis  that  in  starvation  a  fraction  of 
the  protein  is  metabolised  for  the  formation  of  sugar,  and  that  this 
can  be  spared  by  carbohydrates,  but  not  by  fat.  The  protein  meta¬ 
bolism  does  not  rise  so  high  in  pancreatic  as  in  phloridzin  diabetes, 
and  the  giving  of  dextrose  to  a  depancreatised  dog  does  not  spare  any 
protein ;  in  pancreatic  diabetes  the  hyperglycsemia  prevents  the  kata- 
bolism  of  the  so-called  “dextrose-protein.”  W.  D.  H. 

Mechanism  of  Phloridzin  Diabetes.  Frank  P.  Underhill 
(J.  Biol.  Chem.,  1912,  13,  15 — 26). — The  curious  feature  about 
phloridzin  diabetes  is  the  diminution  of  sugar  in  the  blood.  This  has 
received  several  explanations,  but  the  most  feasible  is  that  the  kidney 
is  rendered  so  permeable  for  sugar  that  it  all  passes  rapidly  into  the 
urine,  and  leaves  the  blood  with  even  less  than  the  normal  amount  in 
it.  This  view  is  supported  by  the  present  experiments,  which  show 
that  if  the  secretion  of  urine  is  rendered  impossible  by  ligaturing  the 
renal  structures,  or  by  giving  animals  sodium  tartrate,  which  stops  the 
activity  of  the  kidney,  then  a  significant  hyperglycsemia  occurs. 
The  experiments  were  performed  on  dogs  and  rabbits.  W.  D.  H. 

The  Treatment  of  Peritonitic  Fall  of  Blood-pressure.  Ernst 
Holzbach  {Arch.  expt.  Path.  Pharm.,  1912,  70,  183 — 232). — In 
peritonitis,  low  blood-pressure  is  a  characteristic  symptom.  This  is 
believed  to  be  due  to  a  peripheral  cause  (poisoning  of  the  capillaries), 
and  suggestions  for  treatment  are  made.  The  experimental  part  of 
the  paper  deals,  however,  with  poisons  which  produce  a  similar  fall 
of  blood-pressure.  Arsenic  is  one  of  these,  and  experiments  on  frogs 
and  mammals  show  that  its  effect  on  the  peripheral  vessels  and 
heart  can  be  counteracted  by  adrenaline.  The  action  of  the  latter 
drug  is  evanescent,  and  its  effect  can  only  be  kept  up  by  repeated 
doses.  Yeronal  also  causes  the  pressure  to  sink,  and  this  is  not 
complicated  with  any  cardiac  effects.  The  action  is  abolished  by 
adrenaline,  and  in  a  more  lasting  manner  by  injection  of  barium  salts. 

W.  D.  H 

Experiments  in  Radio-activity ;  the  Production  of  the 
Thorium  Emanation  and  its  Use  in  Therapeutics.  Dawson 
Turner  {Proc.  Boy.  Soc.  Edin.,  1912,  393 — 395). — Active  thorium 
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compounds  for  therapeutic  use  may  be  given  by  inhalation,  by  ingestion, 
by  baths,  by  wet  packs,  or  by  the  injection  of  radioactive  water  into 
the  tumour  mass,  or  into  the  veins.  Too  large  doses  may  be  dangerous 
to  life ;  nausea,  giddiness,  and  other  symptoms  often  occur  in  animals. 
The  scanty  details  given  of  the  effect  on  malignant  tumours  in  animals 
and  man  (one  case  only)  do  not  appear  to  be  conclusive.  W.  D.  II. 

The  Narcotic  Action  of  Substances  of  the  Alcohol  Group 
with  the  Simultaneous  Administration  of  Pat.  on  the  Ground 
of  their  Partition  Coefficients  in  Fat  and  Water.  A  New 
Antidiabetic  “  Barzarin.”  Max  Salzmann  {Arch.  (xpt.  Path.  Pharm., 
1912,  70,  233 — 254).  Barzarin.  Heinrich  Walbaum  and  Max 
Salzmann  {Hid.,  255 — 257). — “Barzarin”  is  an  antidiabetic  pre¬ 
paration  prepared  from  the  bark  of  a  South  American  tree.  It  is 
harmful  to  cats,  in  part  because  of  its  high  percentage  of  tannic  acid. 
It  is  not  recommended.  Its  high  percentage  "of  alcohol  led  to  an 
investigation  of  substances  of  the  alcohol  group  in  relation  to  the 
Meyer-Overton  theory  of  narcosis.  This  action  is  increased  when  fat 
is  given  also.  If,  however,  amylene  hydrate  and  paraldehydo  are 
given  mixed  with  fat,  the  partition  coefficient  of  fat  for  these 
substances  is  such  that  little  or  none  of  the  drug  is  absorbed,  and 
very  little  narcotic  action  occurs.  W.  D.  H. 

Comparative  Investigations  on  the  Pharmacology  of  the 
Terpene  Series.  Hermann  Schwalb  {Arch.  expt.  Path.  Pharm., 
1912,  70,  71 — 108). — Small  doses  of  terpenes  act  stimulatingly  on 
unicellular  organisms,  and  on  the  frog’s  heart.  The  compounds  which 
contain  oxygen  are  the  more  powerful.  On  Paramoscia  the  degree  of 
activity  runs  parallel  with  the  power  to  lower  surface  tension  in 
aqueous  solutions.  W.  D.  H. 

Gluco-Neogenesis.  I.  The  Quantitative  Conversion  of 
Propionic  Acid  into  Dextrose.  A.  I.  Kinger  {J.  Biol.  Chem., 
1912,  12,  511 — 515) — The  experiments  were  performed  on  phlorid- 
zimsed  dogs,  which  received  10  grams  of  propionic  acid  either 
subcutaneously  or  by  the  mouth.  The  results  justify  the  conclusion 
that  the  acid  is  completely  converted  into  dextrose.  W.  D.  H. 

The  Behaviour  of  a-Pyrrolidonecarboxylic  Acid  in  the 
Animal  Organism.  Emil  Abdehhalden  and  Rudolf  Hanslian 
(Zeitsch.  physiol.  Chem.,  1912,  81,  228 — 232). — This  acid  in  the  form  of 
its  sodium  salt  lowers  the  temperature  ;  when  the  dl- acid  is  employed, 
almost  pure  d-acid  is  excreted.  W.  D.  H. 

The  Effects  of  Alkaloids  on  the  Development  of  Fish 
(Fundulus)  Eggs.  J.  F.  M  Clendon  {Amer.  J.  Physiol.,  1912,  31, 
131  — 140). — Alkaloids  of  both  the  aliphatic  and  cyclic  series  have  the 
same  morphological  effect  on  Fundulus  embryos.  Distension  of  the 
pericardium  and  effects  on  the  circulatory  system  are  frequent,  but 
cyclopia  was  rare.  W.  D.  H. 

The  Comparative  Sensitiveness  of  Blood-pressure  and 
Intestinal  Peristalsis  to  Adrenaline.  R.  G.  Hoskins  and  C.  W. 
M'Clure  {Amer.  J.  Physiol.,  1912,  31,  59—63). — Intestinal  depression 
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is  caused  by  injections  of  adrenaline  decidedly  smaller  than  those 
requisite  to  raise  blood-pressure.  W.  D.  H. 

The  Role  of  Caffeine  in  the  Diuretic  Action  of  Coffee.  Marc 
Ttffeneau  and  H.  Busquet  ( Compt .  rend.,  1912, 155,  857 — 859). — -The 
variations  in  the  renal  secretions  of  a  dog  were  noticed  after  injection 
of  infusions  of  coffee,  of  coffee  deprived  of  its  caffeine,  and  of  such 
extracted  coffee  to  which  its  normal  percentage  of  pure  caffeine  had 
been  restored.  Coffee  deprived  of  caffeine  loses  the  major  part  of  its 
diuretic  effect  on  the  renal  secretion,  caffeine  being  the  principal,  if 
not  the  exclusive,  agent  in  the  diuresis  produced  by  coffee.  W.  G. 

Action  of  the  Opium  Alkaloids  with  Special  Reference  to 
Pantopon.  Otto  Barth  (Arch.  expt.  Path.  Pharrn.,  1912,  70, 
258 — 291). — Experiments  on  frogs  show  that  pantopon  (a  mixture  of 
all  the  opium  alkaloids)  is  in  comparison  with  morphine,  narcotine, 
and  meconic  acid  rather  more  than  twice  as  powerful.  W.  D.  H. 

The  Action  of  the  Opium  Alkaloids.  F.  W.  Watkyn-Thomas 
( Bio-Chem .  J.,  1912,  6,  433 — 443). — A  series  of  experiments  on 
anaesthetised  animals  (mainly  rabbits),  in  which  the  effects  on  the 
circulation,  respiration,  etc.,  of  some  of  the  individual  alkaloids  in 
opium  are  compared  with  those  produced  by  omnopon  (or  pantopon,  a 
solution  of  all  the  alkaloids).  No  general  conclusions  are  drawn. 

W.  D.  H. 

The  Behaviour  of  Fat-soluble  Dyes  and  Stained  Fat  in  the 
Animal  Organism.  Lafayette  B.  Mendel  and  Amy  L.  Daniels 
(J.  Biol.  Chem.,  1912,  13,  71 — 96). — Fat-soluble  dyes  introduced  into 
the  body  are  deposited  in  adipose  tissue  and  bone-marrow.  Renal, 
nervous,  and  muscular  tissues  are  free  from  staiD,  as  is  also  the  liver, 
because  the  dyes  dissolve  readily  in  bile.  They  enter  the  body  from 
the  alimentary  tract  through  the  lymphatics  in  solution  in  fat,  or  by 
the  portal  blood  dissolved  in  re-absorbed  bile.  They  do  not  pass 
beyond  the  liver  unless  fat  is  present  to  transport  them.  Then  they 
may  be  found  in  the  blood  ;  they  return  to  the  intestine  by  the  bile, 
whence  they  may  be  once  more  absorbed.  Stained  fat,  like  unstained, 
is  available  to  the  organism.  In  cases  conducive  to  fat  transport 
(starvation,  phosphorus  or  phloridzin  poisoning),  stained  fat  migrates 
from  the  stained  depots  to  blood  and  liver  cells.  It  does  not  traverse 
the  placenta.  Sudan  III  and  Biebrich-scarlet  given  with  food-fat  are 
found  in  the  milk  in  cats,  rats,  guinea-pigs,  and  goats.  In  the  cow 
this  has  not  yet  been  demonstrated.  W.  D.  H. 

The  Action  of  Organic  Mercury  Compounds  in  Infections 
by  Spirochaetae.  Cl.  Schilling,  M.  von  Krogh,  Walther 
Schrauth,  and  Walter  Schoeller  ( Zeitsch .  Chemotherapie  u.  verwandte 
Gebiete,  1912,  1,  21 — 43). — The  study  of  the  action  of  these  compounds 
in  recurrent  infections  in  mice  is  complicated  by  the  fact  that  both  the 
infection  and  the  medicament  attack  the  small  intestine.  In  com¬ 
batting  the  infection,  only  the  mercury  derivatives  of  the  phenols, 
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amongst  the  compounds  investigated,  appear  to  have  any  action. 
This  action  appears  to  be  one  of  stimulation  of  formation  of  anti¬ 
substances  in  the  organism,  in  contrast  to  the  action  of  such  substances 
as  salvarsaD,  which  is  directly  (oxic  to  the  spirochaete.  S.  B.  S. 

The  Chemical  Mechanism  of  the  Toxic  and  Curative 
Actions  of  Organic  Mercury  Compounds.  Walter  Schoeller 
and  Walther  Schrauth  (Medizinische  Klinik,  1912,  No.  29). — The 
organic  mercury  derivatives  can  be  divided  into  four  classes,  namely  : 
those  in  which  the  mercury  is  readily  removed  by  alkali  hydroxides  and 
hydrogen  sulphide;  (2)  those  in  which  the  mercury  is  removed  readily 
by  hydrogen  sulphide,  but  not  by  alkali  hydroxides  (pseudo-complexes); 
(3)  those  in  which  the  mercury  is  directly  united  to  one  carbon 
atom  (half-complexes);  (4)  those  in  which  it  is  united  to  two  carbon 
atoms  (full-complexes).  In  the  last  class  the  mercury  is  removed 
with  the  greatest  difficulty,  and  the  direct  corrosive  action  on  tissues 
is  least.  These  are  the  most  interesting  from  a  therapeutical  point 
of  view,  and  their  toxicity  is  directly  proportional  to  the  chemical 
stability  and  inversely  proportional  to  the  rate  at  which  they  are 
excreted  by  the  organism.  The  authors  discuss  the  various  problems 
connected  with  their  therapeutic  investigation,  calling  attention 
more  especially  to  the  difficulties  of  applying  directly  the  results 
obtained  from  protozoal  infections  of  animals  to  treatment  of 
infections  in  man.  S.  B.  S. 

The  Respiratory  Quotient  in  Acid  Poisoning.  Otto 
Porges  ( Biochem .  Zeitsch.,  1912,  40,  1 — 6). — It  has  been  shown  by 
the  author,  that  by  excluding  the  liver  from  the  circulation,  the 
respiratory  quotient  rises  to  0'9 — l’O.  The  explanation  offered  is, 
that  when  the  liver  is  excluded,  the  proteins  and  fats  are  not  meta¬ 
bolised,  and  that  the  rise  of  the  quotient  is  due  to  the  fact  that  only 
ready-formed  carbohydrates  are  burnt.  Roily  has,  however,  urged 
that  the  rise  of  respiratory  quotient  is  due  to  acid  poisoning. 
The  author  now  shows  that  acid  poisoning  in  the  case  of  rabbits 
does  not  lead  to  an  appreciable  rise,  and  Roily’s  explanation  cannot 
therefore  hold  good.  S.  B.  S. 

The  Action  of  Sodium  Carbonate  on  Certain  Alkaloid 
Salts  and  Dyes.  Helene  Tschernorutzky  ( Biochem .  Zeitsch., 
1912,  46,  112 — 120). — The  experiments  were  carried  out  with  the 
object  of  testing  Traube’s  theory,  according  to  which,  the  more  the 
addition  of  alkali  to  an  alkaloid  salt  or  dye  lowers  the  surface  tension 
of  the  solution,  the  more  rapidly  will  such  an  addition  increase  its 
toxicity.  The  toxicities  were  measured  by  the  effects  on  tadpoles  and 
the  burface  tensions  by  a  stalagmometer.  The  experiments  did  not  in 
all  cases  confirm  Traube's  theory.  Explanations  for  the  exceptions 
are  offered.  S.  B.  S. 
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Bacterial  Metabolism.  V,  VI,  VII.  Arthur  I.  Kendall  and 
Chester  J.  Farmer  (J.  Biol.  Chern.,  1912,  12,  465—468,  469 — 472  ; 
13,  71 — 96). — The  authors  confirm  on  other  strains  of  micro-organisms 
their  contention  that  “fermentation  takes  precedence  over  putre¬ 
faction,”  by  which  they  mean  that  these  organisms  act  on  carbohydrates 
before  they  act  on  proteins.  W.  l).  H. 

Fermentation  of  Sugar  by  Bacillus  subtilis.  Production 
of  Butylene  /?y-Glycol.  Lemoigne  (Compt.  rend,.,  1912,  155, 
792 — 795). — The  author  confirms  the  results  of  Desmots  (Abstr.,  1904, 
ii,  276)  and  Harden  and  Norris  (this  vol.,  ii,  474),  that  acetylmethyl- 
carbinol  is  one  of  the  products  of  the  action  of  Bacillus  subtilis  on  a 
sugar  solution,  and,  in  addition,  has  obtained  some  butylene  /?y-glycol. 
The  combustion  of  sugar  in  aerobic  conditions  by  B.  subtilis  there¬ 
fore  consists  of  three  stages.  The  first  product  is  butylene  /?y-glycol, 
which  is  then  oxidised  to  acetylmethylcarbinol,  which  in  its  turn 
is  destroyed  by  the  microbe.  W.  G. 

The  Relations  of  Phenol  and  m-Cresol  to  Proteins.  The 
Mechanism  of  Disinfection.  Evelyn  A.  Cooper  ( Bio-Chem .  J., 
1912,  0,  362 — 387). — The  absorption  of  the  phenols  by  bacteria  is 
merely  the  initial  stage  in  disinfection.  The  germicidal  action  which 
follows  is  not  the  result  of  a  chemical  union  between  the  phenols  and 
the  bacterial  proteins  (as  is  the  case  with  formaldehyde),  but  is 
associated  with  the  de-emulsification  of  the  colloidal  suspension  as 
evidenced  by  the  precipitation  of  proteins  when  a  certain  phenol  con¬ 
centration  is  reached.  The  action  thus  appears  to  be  similar  to  heat 
coagulation.  This  may  explain  the  fact  that  below  a  certain  percent¬ 
age  (0'5%),  the  bactericidal  action  is  very  feeble,  there  being  a  dis¬ 
proportionate  falling  off  in  germicidal  power  when  the  concentration  is 
reduced  to  this  point.  W.  D.  H. 

Quantitative  Reduction  of  Methylene-blue  by  Bacteria 
Found  in  Milk,  and  the  Use  of  this  Stain  in  Estimating  the 
Keeping  Quality  of  Milk.  Edwin  Broun  Fred  ( Centr .  Bakt.  Par., 
1912,  ii,  35,  391 — 428). — Methylene-blue  is  the  most  suitable  stain  for 
measuring  reduction  by  microbes.  Out  of  twenty-two  species  of  milk 
micro-organisms,  twenty-one  were  found  to  reduce.  Temperature  and 
stain  reduction  are  inversely  proportional  up  to  37°.  The  quantitative 
reduction  of  methylene-blue  varies  with  different  types  ;  each  species, 
however,  seems  to  have  a  definite  reducing  coefficient.  The  growth  and 
reduction  curves  for  all  species  have  the  same  general  form. 

Peroxydase  is  initially  present  in  milk,  and  is  not  formed  to  any 
great  extent  by  the  growth  of  bacteria  ;  catalase  is  produced  to  a 
great  extent  by  the  development  of  microbes  in  the  milk.  Reductases 
do  not  occur  in  milk  when  first  drawn,  but  are  formed  by  the  growth 
of  micro-organisms. 

Although  the  reduction  test  shows  wide  variations,  it  is  useful  in 
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ascertaining  the  approximate  bacterial  content  of  milk.  Milk  which 
reduces  methylene-blue  in  from  one  to  one  and  a-quarter  hour  con¬ 
tains  15 — 50  million  bacteria  per  c.c.,  whilst  a  sample  that  requires 
seven  hours  or  more  contains  less  than  1  million.  If  colourless  in 
three  hours,  or  less,  the  milk  must  be  considered  of  poor  quality  ;  if 
seven  hours,  or  more,  is  required,  the  milk  will  be  of  good  quality. 

N.  H.  J.  M. 

Toxic  Effects  of  “  Alkali  Salts  ”  in  Soils  on  Soil  Bacteria. 
III.  Nitrogen  Fixation.  Charles  B.  Lipman  and  L.  T.  Sharp 
( Centr .  Baht.  Par .,  1912,  ii,  35,  647 — 655). — Sodium  chloride  in 
concentrations  of  0'5 — 0‘6%  of  dry  soil  is  toxic  to  nitrogen-fixing 
organisms,  whilst  sodium  sulphate  is  only  toxic  when  T25%  is  present. 
Sodium  carbonate  is  the  most  toxic  of  the  “  alkali  salts,”  Inhibiting 
nitrogen  fixation  in  concentrations  of  only  04 — 0'5%. 

Whilst  the  “alkali  salts”  are  relatively  only  slightly  toxic  to 
nitrogen-fixing  organisms  as  compared  with  other  soil  organisms, 
the  toxic  point,  when  reached,  manifests  itself  much  more  sharply. 

It  would  seem  possible  that,  sufficient  organic  matter  being  present, 
nitrogen  fixation  could  go  on  in  soils  containing  relatively  large  amounts 
of  “  alkali  salts.” 

Sodium  chloride,  and  especially  sodium  sulphate,  are  less  toxic  for 
nitrogen-fixing  organisms  than  for  ammonifying  and  nitrifying 
organisms.  Sodium  carbonate  is  much  more  toxic  for  nitrogen-fixing 
than  for  ammonifying  organisms,  but  much  less  than  for  nitrifying 
organisms. 

No  stimulating  effect  was  observed  with  any  concentrations  of  the 
salts. 

Nitrogen-fixing  organisms  seem  physiologically  to  resemble  alkali- 
resisting  plants  much  more  than  other  soil  organisms.  N.  H.  J.  M. 

The  Physiology  of  Denitrifying  Sulphur  Bacteria.  Rudolf 
Lieske  ( Ber .  Deut.  bot.  Ges.,  1912,  30,  12 — 22). — An  anaerobic 
organism,  probably  identical  with  I’hiobacillus  denitrificans,  was  isolated 
from  pond  mud,  and  its  behaviour  in  culture  solutions  observed. 
Under  suitable  conditions  it  is  able  to  obtain  all  the  carbon  necessary 
for  growth  from  ammonium,  sodium,  calcium,  or  magnesium  carbonates, 
but  not  from  carbon  dioxide.  Energy  is  derived  from  the  oxidation  of 
hydrogen  sulphide,  sulphur,  and  sodium  thiosulphate  or  tetrathionate. 
The  amount  of  carbon  assimilated  by  the  organism  is,  in  fact,  about 
1%  of  the  weight  of  sodium  thiosulphate  oxidised.  Where  sulphur 
was  supplied  to  a  culture,  experiment  showed  that  intermediate 
compounds  are  formed  in  the  early  stages  of  growth,  and  that  sulphates 
occur  chiefly  when  the  fermentation  is  nearing  completion.  Under 
anaerobic  conditions  and  in  the  presence  of  nitrates  and  thiosulphates, 
the  organism  produces  a  mixture  of  gases  consisting  of  about  80% 
of  nitrogen  and  20%  of  carbon  dioxide  with  traces  of  sulphur  dioxide. 

H.  B.  H. 

The  Antiseptic  Role  of  Sea-salt  and  of  Sugar.  LkoN  Lindet 
( Compt .  rend.,  1912,  155,  790 — 792*). — Brewer’s  yeast  when  left  in 

*  and  Bull.  Soc.  chhn.,  1912,  [iv],  11,  952 — 953. 
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contact  with  strong  solutions  of  sea-salt  or  of  sugar  becomes  weakened 
and  no  longer  has  the  same  capacity  for  reproduction.  This,  the 
author  suggests,  is  due  to  the  yeast  losing  a  portion  of  its  constituent 
elements  to  the  salt  or  sugar  solution.  Estimations  of  nitrogen, 
phosphoric  acid,  and  potassium  were  made  in  the  filtered  liquids  after 
twenty  hours  contact,  and  the  results  are  given  showing  the  amounts 
extracted.  Yeast,  after  contact,  when  grown  in  bouillon  produces  a 
far  smaller  number  of  colonies  than  fresh  yeast.  W.  G. 

The  Action  of  Metallic  Salts  on  Yeasts  and  Other  Fungi. 
Thomas  Bokoeny  ( Centr .  Bakt.  Par.,  1912,iii,  35,  1 18  — 197). — The  action 
of  the  salts  of  a  large  number  of  metals  was  tested  on  yeasts,  bacteria, 
algae,  infusoria,  and,  in  some  cases,  seedlings  of  higher  plants.  Many 
of  the  salts  show  only  an  inhibitory  action,  and  even  in  very  concen¬ 
trated  solutions  fail  to  cause  death.  Compounds  of  this  class  are 
potassium  sulphate  (4%  solution),  monopotassium  phosphate  (4%), 
calcium  chloride  (10%),  and  magnesium  chloride  (70%).  The  fact  that 
solutions  of  potassium  oxalate  (10%)  are  without  effect  is  assumed  to 
indicate  the  absence  of  calcium  compounds  in  organic  combination  in 
the  yeast  cell. 

Solutions  of  caesium  and  rubidium  sulphate  (0  05%)  exert  a  stimu¬ 
lating  action  on  yeasts,  whilst  growth  is  retarded  by  potassium  iodide 
and  bromide  (0-1%),  lithium  sulphate  (0  05%),  cadmium  sulphate 
(0-025%)  and  ferrous  sulphate  (0*2%). 

Copper  sulphate,  silver  nitrate,  and  osmic  acid  prevent  growth  if 
present  in  greater  quantities  than  0-001%. 

The  mode  of  action  of  such  salts  on  the  cell  plasma  is  held  to  be 
similar  to  that  of  aniline  dyes.  Even  in  extremely  dilute  solutions 
there  occurs  a  gradual  withdrawal  of  the  compound  from  solution 
until  the  lethal  dose  is  reached.  H.  B.  H. 

Chemical  Composition  and  Formation  of  Enzymes.  VII. 
Development  of  Yeasts  in  Various  Nutrient  Solutions.  Hans 
von  Euler  and  Bj5rn  Palm  (Zeitsch.  physiol.  Chern.,  1912,81,  59 — 70). 
— The  rate  of  growth  of  a  normal  yeast  in  nutrient  solutions  con¬ 
taining  dextrose  or  sucrose  follows  the  logarithmic  law.  In  the  case 
of  beer-yeast,  or  of  Saccharomyces  apiculatus  or  S.  marxianus,  the 
growth  curve  is  of  the  same  character  whether  the  solution  contains 
dextrose  or  a  disaccharide  which  is  not  fermented  by  the  yeast.  It 
is  considered  improbable  that  such  disaccharides  are  assimilated 
without  being  hydrolysed,  and  it  is  suggested  that  the  yeasts  contain 
enzymes  able  to  hydrolyse  these  sugars,  although  no  alcoholic  fermen¬ 
tation  takes  place.  E,  F.  A. 

Determination  of  Respiratory  Quotients.  Leon  Maquenne 
and  Em.  Demoussy  ( Compt .  rend.,  1912,  155,  881 — £86). — A  mathe¬ 
matical  discussion  of  the  relationship  between  the  true  and  apparent 
respiratory  coefficients  when  determined  in  an  enclosed  volume  of  air. 
Two  methods  are  given  for  determining  the  apparent  respiratory 
coefficient,  and  the  results  from  them  show  close  agreement.  From 
the  data  obtained,  the  authors  calculate  the  coefficient  of  absorption 
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of  carbon  dioxide  by  the  leaves  of  the  species  examined,  and  find 
that,  in  round  numbers,  it  is  2.  W.  G. 

Action  of  Fermentation  Products  and  Phosphates  on  the 
Respiration  of  Plants.  S.  Kostytscheff  and  Scheloumoff  ( Bied . 
Zentr 1912,  41,  716  ;  from  Jahrb.  wise.  Bot.,  50, 157). — Experiments 
with  wheat  seedlings  showed  that  the  action  of  secondary  phosphates 
on  the  production  of  carbon  dioxide  is  chiefly  due  to  the  alkaline 
reaction.  Phosphates  have  very  little  effect  in  neutral  solutions,  and 
then  only  when  the  solutions  are  dilute.  The  same  effect  can  be 
obtained  in  absence  of  phosphates  by  dilute  solutions  of  sodium 
hydroxide  or  carbonate,  or  by  zymin  extracts  or  solution  of  dextrose 
fermented  by  zymin.  N.  H.  J.  M. 

The  Effects  of  Purine  Derivatives  and  Other  Organic 
Compounds  on  Growth  and  Cell-division  in  Plants.  N.  G.  S. 
Coppin  ( Bio-Chem .  J„  1912,  6,  416 — 421). — The  growth  of  bulbs  is 
stimulated  by  dilute  solutions  of  sodium  humate,  malate,  urate,  and 
oxalate,  and  to  a  less  extent  by  bovril.  This  is  more  marked  in  the 
rootlets  than  in  the  leaves.  Cell-division  is  also  stimulated  by  dilute 
solutions  of  sodium  humate,  oxalate,  oleate,  and  linoleate,  and  to  a 
less  extent  by  caffeine  and  sodium  malate.  Both  growth  and  cell- 
division  are  inhibited  by  stronger  solutions  of  all  the  above  compounds, 
and  by  all  solutions  of  allantoin,  guanine  hydrochloride,  xanthine, 
hypoxanthine  hydrochloride,  and  sodium  nucleate.  W.  D.  H. 

Nitrate  and  Nitrite  Assimilation.  IV.  Oskar  Baudisch  ( Ber 
1912,45,  2879 — 2883). — In  reply  to  Loew’s  criticisms  (this  vol.,ii,  797) 
of  his  work  (Abstr.,  1911,  ii,  523),  the  author  contends  that,  with 
regard  to  the  reduction  of  nitrates  by  aldehydes  in  the  presence  of 
light,  a  true  comparison  is  not  possible  between  Loew’s  experiments 
with  platinum-black  at  100°  and  his  own  experiments  in  light  at  the 
ordinary  temperature.  C.  S. 

Presence  of  Nitrous  Acid  in  the  Sap  of  the  Higher 
Plants.  Pierre  Maze  (Compt.  rend.,  1912,  155,  781 — 783.  Compare 
Abstr.,  1911,  ii,  643,  918). — Nitrous  acid  exists  normally  in  plant  sap, 
being  produced  by  the  living  cells  and  not  derived  from  nitrates  by 
reduction,  since  its  presence  can  be  detected  in  the  sap  from  maize 
plants  grown  in  a  mineral  solution,  containing  no  nitrate,  but 
ammonium  chloride  or  sulphate  as  the  source  of  nitrogen.  The  con¬ 
centration  of  nitrous  acid  in  the  sap  is  in  inverse  ratio  to  the  plant 
activity.  The  sap  exuded  on  a  dull  rainy  day  is  richer  in  nitrous  acid 
than  that  exuded  at  the  close  of  a  bright  sunny  day.  VV.  G. 

Formaldehyde  in  the  Cambial  Sap  of  Conifers.  M.  Klein- 
stuck  (Ber.,  1912,  45,  2902 — 2904). — Formaldehyde  is  probably 
present  in  the  cambial  sap  of  conifers,  since  the  latter,  when  distilled 
in  steam  in  the  presence  of  dilute  sulphuric  acid,  yields  a  distillate  which 
immediately  reduces  an  alkaline  silver  solution  in  the  cold,  gives  a 
precipitate  with  aniline  and  with  alkaline  potassium  mercury  iodide, 
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and  a  characteristic  orange  coloration  with  hydrochloric  acid,  ferric 
chloride,  and  sulphuric  acids.  Further  evidence  has  been  obtained 
during  attempts  to  colour  living  wood.  The  chlorides  of  aniline  and 
of  jo-aminophenol  have  been  found  to  impart  a  very  dark  hue  to  the 
cambial  layer,  whilst  the  wood  itself  acquires  a  yellow  tint.  By 
means  of  minute  quantities  of  formaldehyde,  it  has  been  found 
possible  to  darken  the  latter  tint.  H.  W. 

Carbamide  [in  Plants],  Bobert  Fosse  ( Compt .  rend.,  1912,  155, 
851 — 852). — The  presence  of  carbamide  in  minute  quantities  has  been 
proved  by  isolation  as  its  xanthhydrol  derivative  in  the  juice  from  the 
washed  leaves  of  a  number  of  plants.  Whether  it  is  a  physiological 
product  of  the  plant-cells  or  comes  from  the  soil  is  not  yet  known. 

W.  G. 

Existence  of  Cyanogenetic  Principles  in  a  New  Centaurea 
(Centaurea  Crocodylium)  and  in  a  Commelinacea  (Tinantia 
fugax).  Marcel  Mirande  (Compt.  rend,.,  1912,  155,  925 — 926). — 
Centaurea  Crocodylium  contains  in  its  green  organs  a  glucoside  of  the 
amygdalin  group,  which  is  split  by  the  enzyme  present,  giving 
benzaldehyde  and  hydrogen  cyanide,  the  yield  of  the  latter  being 
0*0238  gram  per  100  grams  of  leaf,  and  0  0131  gram  per  100  grams 
of  stem. 

Tinantia  fugax  contains  a  cyanogenetic  principle  in  its  leaves,  but 
no  benzaldehyde  can  be  detected  in  the  distillate.  The  quantity  of 
hydrogen  cyanide  present  diminishes  during  the  course  of  the  annual 
vegetation  of  the  plant.  This  is  the  first  member  of  the  Commelinaceae 
found  to  yield  hydrogen  cyanide.  W.  G. 

A  New  Natural  Group  of  Plants  Producing  Hydrogen 
Cyanide,  the  Calycanthaceae.  Marcel  Mirande  (Compt.  rend., 
1912,  155,  783 — 784). — The  two  classes,  Calycanthusa.ndChimonanthus, 
of  this  group  contain  hydrogen  cyanide  in  a  combined  state,  and  a 
enzyme  by  which  it  is  set  free  on  macerating  the  fresh  leaves. 
Analyses  of  four  species  of  Calycanthus  are  given  showing  amounts  of 
hydrogen  cyanide  varying  from  0*004  gram  to  0*019  gram  per 
100  grams  of  fresh  leaves.  W.  G. 

The  General  Occurrence  of  Choline.  Ernst  Schulze  and 
Georg  Trier  (Zeitsch.  physiol.  Chem.,  1912,  81,  53 — 58). — The 
occurrence  of  betaines  in  plants  is  sporadic ;  on  the  other  hand,  the 
quaternary  base  choline  appears  to  be  widely  distributed.  The  base 
has  now  been  isolated  as  such  from  ten  species,  representing  different 
families.  It  is  considered  that  choline  is  not  liberated  from  lecithin 
during  the  manipulation  of  the  extracts.  E.  F.  A. 

Production  of  Proteins  by  Higher  Plants  in  Darkness. 
J.  Schuloff  (Bied,  Zentr.,  1912,  41,  717 — 718;  from  J.  exper. 
Landw.,  1912,  209). — The  results  of  experiments  with  sterile  maize 
plants,  supplied  with  sucrose  and  kept  in  darkness,  showed  that  non- 
nitrogenous  material  was  assimilated,  and  that  ammonium  sulphate 
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hindered  growth,  whilst  with  ammonium  nitrate  there  was  a  consider¬ 
able  increase  in  the  proteins.  N.  H.  J.  M. 

The  Nitrogenous  Constituents  of  Higher  Fungi.  Ernst 
Winterstein  and  C.  Reuter  (Centr.  Baht.  Par.,  1912,  ii,  34,  566 — 572). 
— The  alcoholic  extiact  of  dry  Boletus  edulis  was  found  to  contain 
lecithin,  trimethylhistidine,  adeniDe,  guanine,  hypoxanthine,  choline, 
leucine,  alanine,  and  phenylalanine,  but  not  proline.  The  aqueous 
extract  contained,  in  addition  to  the  above,  tetramethylenediamine, 
whilst  ammonia  and  trimethylamiue  were  the  chief  volatile  bases. 
The  aqueous  extract  of  2500  grams  of  the  fungus  yielded  132  grams 
of  “viscosin”  containing  4*25%  nitrogen  and  composed  to  a  large 
extent  of  glycogen.  Autolysis  of  the  fresh  fungus  for  six  weeks 
at  37°  gave  large  quantities  of  ammonia  and  woamylamine,  and  also 
hypoxanthine,  guanine,  trimethylhistidine,  and  putrescine.  Passage 
of  sterilised  air  through  the  mash  during  autolysis  leads  to  the 
production  of  brownish- black,  humus-like  substances,  and  the  authors 
indicate  the  possibility  of  the  production  of  nitrogenous  humin 
substances  in  soils  by  autolysis.  The  approximate  composition  of  the 
air-dry  fungus  is  given  as  being:  water  10%;  ether  extract  4%, 
consisting  of  fat  3*2%,  cholesterol  0*5%,  and  lecithin;  alcohol  extract 
12%,  containing  trehalose  3%,  sugar,  lecithin,  bases,  amino-acids, 
purine  substances,  etc.  9% ;  aqueous  extract  28%,  of  which  glycogen 
5%,  sugar,  purine  substances,  bases,  amino-acids,  ash,  etc.  23% ;  and 
residue  46%,  consisting  of  protein  30%,  amorphous  carbohydrates  10%, 
and  chitin  6%.  H.  B.  H. 

Plant  Micro-chemistry.  Otto  Tunmann  ( Pharm .  Zentr.-h.,  1912, 
53,  1175 — 1179). — It  is  shown  that  Inula  Helenium  roots  are 
characterised  by  the  presence  of  crystals  of  alantic  anhydride  in 
the  “  resin  ”  glands,  and  that  sections  of  madder  root  when  heated  yield 
sublimates  containing  crystals  of  ruberythric  acid.  The  appearance 
and  micro-chemical  reactions  of  these  two  substances  are  described. 

T.  A.  H. 

Occurrence  of  Lactic  Acid  in  Sisal.  William  McGeorge 
(J.  Amer.  Chem.  Soc.,  1912,  34,  1625 — 1627). — The  normal  acidity  of 
the  leaves  of  the  Sisal  hemp  plant  ( Agave  sisalana )  is  due  almost  entirely 
to  lactic  acid.  Although  lactic  acid  is  said  to  exist  in  many  seeds,  it 
is  believed  that  this  is  the  first  case  in  which  a  plant  has  been  found 
to  develop  it  as  its  normal  vegetable  acid.  E.  G. 

Pollen  Toxin.  O.  Kammann  ( Biochem .  Zeitsch .,  1912,  46, 

151 — 169). — A  very  active  preparation  was  obtained  in  the  following 
way.  An  aqueous  extract  of  ground  rye-pollen  was  submitted  to 
diastatic  digestion  to  destroy  the  starch,  the  proteins  from  the  filtrate 
were  precipitated  by  alcohol,  this  precipitate  was  dried  at  low 
temperature,  and  an  aqueous  extract  of  the  product  thus  obtained  was 
made.  This  was  kept  for  at  least  eight  days  in  a  refrigerator,  during 
which  time  the  proteoclastic  enzyme  contained  in  the  preparation 
acted,  and  the  toxic  action  became  much  more  powerful.  In  rye- 
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pollen  the  following  enzymes  were  found  :  protease,  diastase,  and  lipase. 
It  also  coutains  a  hsemotoxic  amboceptor,  which  is  activated  by  lecithin 
and  serum  lipoids.  S.  B.  S. 

Organic  Phosphoric  Acid  Compound  of  Wheat  Bran.  R.  J. 
Anderson  ( J ’.  Biol.  Chem.,  1912,  12,  447 — 464). — When  wheat  bran  is 
extracted  with  0'2%  hydrochloric  acid  and  the  extract  precipitated 
with  alcohol,  a  white,  amorphous  substance  is  obtained,  which  when 
redissolved  and  precipitated  several  times  has  a  relatively  constant 
composition.  Oa  heating  the  substance  with  barium  hydroxide  solu¬ 
tion,  it  yields  a  sparingly  soluble  barium  salt,  C25H5505tP9Ba5,  which 
could  not  be  crystallised.  Attempts  to  obtain  the  free  acid, 
C25H65054P9,  were  unsuccessful ;  an  acid,  C20H65O49P9 

(  =  C25H65O54P9-C5H10O5). 

was,  however,  obtained,  which  forms  a  viscid,  sticky  mass  readily 
soluble  in  water  and  alcohol.  The  brucine,  salt, 

^'20^55^49^>9’(^'23'^26^4^2)l0>^^^2^» 

forms  long,  white,  silky  needles  very  soluble  in  water,  readily  soluble 
in  alcohol,  and  insoluble  in  ether  and  chloroform  ;  m.  p.  196 — 198°.  No 
crystalline  metallic  salts  of  the  acid  could  be  obtained. 

As  no  compound  corresponding  in  composition  with  phytic  acid 
could  be  obtained  from  wheat  bran,  the  conclusion  is  drawn  that  wheat 
does  not  contain  phytin,  and  that  the  compound  C20H65O49P9  is  the 
only  organic  phosphoric  acid  in  bran.  Patten  and  Hart’s  anhydroxy- 
metbylenediphosphoric  acid  is  a  mixture  of  the  above  compound  and 
free  phosphoric  acid.  N.  H.  J.  M. 

Volatile  Fatty  Acids  and  Alcohols  in  Corn  Silage.  Edwin  B. 
Hart  and  J.  J.  Willaman  (/.  Amer.  Chem.  Soc.,  1912,  34,  1619 — 1625). 
— A  study  of  samples  of  maize  silage  has  been  made  with  the  follow¬ 
ing  results :  Volatile  acids  were  present  to  the  extent  of  0’84% 
(calculated  as  acetic  acid),  and  non-volatile  acids  to  the  extent  of  0T3% 
(calculated  as  lactic  acid).  The  volatile  acids  consisted  of  formic  acid 
(17%),  acetic  acid  (75%),  propionic  acid  (8%),  and  butyric  acid  (0  6%). 
The  silage  was  free  from  esters,  but  contained  a  trace  of  aldehyde. 
The  volatile  alcohols  amounted  to  0’31%  (calculated  as  ethyl  alcohol), 
and  consisted  of  methyl  alcohol  (21%),  ethyl  alcohol  (72%),  and  propyl 
alcohol  (7%).  ’  E.  G. 

Production  of  Sucrose  in  Sugar  Beet.  Friedrich  Strohmer, 
Hermann  Briem,  and  Ottokar  Fallada  ( Bied .  Zentr .,  1912,  41, 
690 — 692;  from  Oesterr-Ung.  Zeits.  Ind.  Landw.,  1911,  857). — The 
results  of  analyses  of  seed  sugar-beet,  in  the  second  year,  at  the 
flowering  and  ripening  periods  (June  9th  and  August  2nd)  showed 
that  when  ripe  the  roots  and  main  stem  contained  considerably  more 
sucrose  than  at  the  earlier  period,  whilst  the  leaves  and  side  stems 
lost  the  whole  of  their  sucrose. 

As  regards  invert  sugar  it  was  found  that  all  the  above-ground 
parts  of  the  plants  contained  considerably  more  in  June  than  in 
August.  N.  H.  J.  M. 
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Behaviour  of  Nitrates  in  Field  Soils.  J.  Vogel  (Centr.  Bakt. 
Par.,  1912,  ii,  34,  540 — 561). — Considerable  losses  of  nitric  nitrogen 
(upwards  of  70%  of  the  amount  originally  present)  were  found  to 
occur  when  field  soils  were  kept  thoroughly  aerated  in  the  presence  of 
15 — 20%  of  water.  The  process  appeared  to  be  increased  by  the 
addition  of  calcium  carbonate  to  the  soil,  and  is  independent  of  the 
supply  of  soluble  organic  matter.  The  author  is  inclined  to  attribute 
the  change  to  some  purely  chemical  action.  H.  B.  H. 

Increasing  the  Ammonia-fixing  Power  of  Soils  under  the 
Influence  of  Calcium  Carbonate.  Otto  Lemmermann  and  L. 
Fbesenius  ( Bied .  Zentr.,  1912,  41,666 — 671  ;  from  Fuhling’s  Landw. 
Zeit.,  1912,  240  and  274). — Addition  of  calcium  carbonate  (0T%)  to 
soil  containing  199  mg.  of  nitrogen  as  ammonium  carbonate  was  found 
to  diminish  the  loss  of  ammonia.  Similar  results,  indicating  increased 
absorptive  power,  were  obtained  when  air  containing  ammonium 
carbonate  was  passed  over  soils  both  with  or  without  sodium  carbonate. 
When,  however,  the  amount  of  calcium  carbonate  in  relation  to  the 
ammonium  carbonate  is  considerably  increased,  the  absorptive 
power  of  the  soil  is  diminished. 

The  absorptive  power  of  soil  for  ammonia  is  hardly  appreciably 
altered  by  digesting  the  soil  with  alcohol ;  addition  of  calcium 
carbonate  has  the  same  effect  as  it  had  before  treatment  with  alcohol. 
Ignition  reduced  the  absorptive  power  of  soil  without  destroying  it 
altogether ;  addition  of  calcium  carbonate  to  ignited  soil,  or  to  sand, 
diminishes  the  absorptive  power.  Other  calcium  compounds,  as  well  as 
magnesium,  sodium,  and  potassium  salts,  had  practically  no  effect, 
although  calcium  and  magnesium  chloride  and  calcium  sulphate  caused 
a  slight  increase,  due,  probably,  to  reactions  with  the  ammonium 
carbonate. 

Different  soils  showed  great  variations  in  their  power  of  absorbing 
ammonia,  and  the  effect  of  calcium  carbonate  varies  with  different 
soils. 

Potassium  salts  are  generally  more  unfavourable  than  sodium  salts, 
and  the  latter  more  than  magnesium  salts.  N.  H.  J.  M. 

Non-fixation  of  Phosphoric  Acid  by  an  Acid  Forest  Soil. 
Auguste  Petit  ( Compt .  rend.,  1912,  155,  921 — 923.  Compare  Abstr., 
1911,  ii,  649). — Acid  forest  soil  not  only  does  not  fix  phosphoric  acid, 
applied  in  the  form  of  a  solution  of  monocalcium  phosphate,  but,  on  the 
contrary,  loses  a  certain  amount  of  its  own  phosphoric  acid  to  the 
solution.  The  amount  so  lost  is  practically  constant,  and  independent 
of  the  strength  of  the  phosphate  solution,  provided  that  the  same 
volume  of  liquid  is  employed  in  each  case.  The  phosphoric  acid 
content  of  the  soil  was  0,09%.  W.  G. 

Change  in  the  Reaction  of  Soils  by  Growth  of  Plants  and 
Manuring.  J.  G.  Maschhaupt  {Bied.  Zentr.,  1912,  41,  655 — 657  ; 
from  Verslag.  Landbouwkund.  Onderzoek.  Rijkslandbouwproefstat,  1911, 
No.  10). — Various  plants  were  grown  in  garden  soil  in  pots  resting 
on  beakers  containing  the  nutritive  solution,  or  on  sand  saturated  with 
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the  nutritive  solution.  Alkalinity  was  produced  when  sodium  nitrate 
was  employed,  and  acidity  with  ammonium  salts,  whilst  ammonium 
nitrate  became  acid,  but  less  acid  than  ammonium  sulphate.  On  two 
occasions,  the  whole  of  the  roots  being  immersed  in  the  solution,  a 
slight  alkalinity  was  observed  with  ammonium  nitrate.  Solutions  of 
potassium,  sodium,  calcium,  and  magnesium  chlorides  and  sulphates 
always  produced  slight  alkalinity.  N.  H.  J.  M, 
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Weighing  in  Analytical  Operations.  Richard  Kempf  ( Chern . 
Zeit.,  1912,  36,  1349 — 1350). — Precautions  to  be  taken  to  ensure 
correct  weighings,  mostly  taken  from  the  literature  on  the  subject. 

L.  de  K. 

Method  of  Classifying  Indicators  According  to  their 
Sensitiveness  to  Acids  and  Alkalis.  M.  Wagenaar  ( Pharm . 
Weekblad,  1912,  49,  949 — 953). — A  description  of  a  method  for 
comparing  the  sensitiveness  of  methyl-orange,  phenolphthalein,  and 
litmus,  depending  on  the  slow  diffusion  of  glacial  acetic  acid  or  acetic 
anhydride  into  A/10-sodium  hydroxide.  The  indicators  diminish  in 
sensitiveness  iu  the  order  in  which  they  are  named.  A  J.  W. 

Crystallochemical  Analysis.  Thomas  V.  Barker  ( Chem .  News , 
1912,  106,  199 — 201). — A  description  of  Federoff’s  method  of 
identifying  chemical  compounds  by  means  of  their  crystallographic 
character  is  given.  Some  of  the  angles  of  the  crystal  are  measured, 
and  from  the  results  the  standard  position  in  which  the  crystal  must 
be  set  in  order  to  measure  its  characteristic  angles  is  deduced.  The 
crystal  is  then  set  up,  and  the  five  (or  fewer)  characteristic  angles 
measured.  Reference  is  then  made  to  an  index  compiled  by  Federoff, 
in  which  the  data  for  all  crystals  hitherto  examined  are  classihed,  and 
if  the  substance  has  been  previously  examined  its  identity  can  at  once 
be  established  (except  for  crystals  of  the  cubic  system,  to  which  the 
method  does  not  apply).  The  method  does  not,  of  course,  distinguish 
between  isomorphous  substances.  As  an  example  of  its  applicability  it 
is  stated  that  of  fifty  substances,  crystals  of  which  were  sent  from  this 
country  to  Federoff,  forty-eight  were  identified.  G.  S. 

The  Applicability  of  the  Methods  of  Estimating  Water  in 
Silicate  Minerals  and  Rocks.  Max  Dittrich  ( Zeitsch .  anorg.  Chem., 
1912,  78,  191 — 200.  Compare  this  vol.,  ii,  804). — A  comparison 
has  been  made  between  the  results  obtained  from  a  number  of 
minerals  and  rocks  by  estimating  water  by  several  different  methods, 
that  of  Ludwig  and  Sipocz  (fusion  with  a  dry  mixture  of  sodium 
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and  potassium  carbonates  in  a  platinum  boat  in  a  porcelain  tube) 
being  taken  as  the  standard. 

Heating  with  a  blowpipe  flame  in  a  silica  tube  gives  in  most  cases 
the  same  result  as  the  standard  method,  but  epidote  and  muscovite 
only  lose  their  water  completely  at  the  full  temperature  of  the  blow¬ 
pipe  flame.  Some  hornblende  requires  heating  at  1250°  in  an  electric 
furnace.  Penfield’s  method  gives  good  results  with  serpentine  and 
prehnite,  but  many  minerals  give  numbers  which  are  too  low,  unless  the 
temperature  is  raised  by  wrapping  the  tube  in  platinum  foil.  The 
determination  of  the  loss  by  ignition  in  a  crucible  is  successful  with 
prehnite,  but  fails  if  carbonates  or  iron  compounds  are  present,  whilst 
mica  may  give  a  result  which  is  double  that  obtained  by  the  correct 
method. 

Rocks  give  low  6gures  by  Penfield’s  method,  even  when  the  platinum 
wrapping  is  used,  whilst  direct  heating  in  a  silica  tube  gives  good 
results,  even  those  rocks  which  lose  water  with  difficulty  being 
dehydrated  at  1250°,  whilst  this  method  has  the  further  advantage  of 
allowing  the  simultaneous  estimation  of  carbon  dioxide.  C.  H.  D. 

A  New,  Very  Sensitive  and  Characteristic  Reaction  of 
Free  Bromine.  Georges  Deniges  ( Compt .  rend.,  1912,  155, 
721 — 723). — An  aqueous  solution  of  bromine  acts  on  a  solution  of 
rosaniline  decolorised  by  sodium  hydrogen  sulphite  giving  a  violet  or 
purple  coloration,  followed  by  a  violet  precipitate,  which  is  readily 
soluble  in  chloroform  to  a  violet  solution,  the  absorption  spectrum  of 
which  shows  two  characteristic  bands,  one  in  the  blue  and  the  other, 
sharply  defined,  in  the  orange-yellow. 

For  small  quantities  of  bromine,  the  test  is  best  conducted  in  the 
presence  of  a  little  hydrogen  peroxide  (2 — 10  vols.  strength),  and  the 
characteristic  colour  is  exhibited  by  the  chloroform  layer  with  only 
O'Ol  mg.  of  bromine  present.  In  testing  for  bromine  vapour  the 
reagent  should  be  absorbed  on  blotting  paper,  and  this  inserted  into 
the  gas  under  examination.  Traces  of  bromides  can  be  detected  in 
chlorides  or  iodides  by  oxidation  with  potassium  chromate  and 
sulphuric  acid,  and  allowing  the  issuing  gas  to  impinge  on  the  test 
paper.  W.  G. 

Relative  Stability  of  Cadmium  Potassium  Iodide  and 
its  Application  in  the  Estimation  of  Ozone.  Charles 
Baskerville  and  W.  J.  Crozier  (J.  Amer.  Chem.  Soc.,  1912,  34, 
1332 — 1337). — Ladenburg  and  Quasig  (Abstr.,  1901,  ii,  420)  have 
found  that  in  estimating  ozone  by  means  of  potassium  iodide,  accurate 
results  can  be  obtained  by  the  use  of  neutral  solutions,  but  that  with 
acid  solutions  the  results  are  too  high.  This  observation  has  now 
been  confirmed. 

Baskerville  and  Hamor  (J.  Ind.  Eng.  Chem.,  1911,  3,  No.  6)  have 
shown  that  cadmium  potassium  iodide,  CdKl3,H20,  is  preferable  to 
potassium  iodide  for  the  detection  of  peroxidised  compounds  in  ether, 
since  solutions  of  corresponding  strength  are  much  more  stable  in 
light.  The  reagent  has  now  been  applied  to  the  estimation  of  ozone. 

It  has  been  found  that  the  results  obtained  with  either  neutral  or 
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acid  O'lA-cadmium  potassium  iodide  solutions  are  lower  than  those 
obtained  with  neutral  potassium  iodide  solutions  on  account  of  the 
greater  stability  of  the  former  salt  towards  light  and  certain  common 
impurities  of  ozonised  air.  When  the  method  of  absorbing  the  ozone 
in  turpentine  is  used,  a  solution  of  cadmium  potassium  iodide 
acidified  with  hydrochloric  acid  must  be  employed,  and  it  is  considered 
that  this  is  a  more  trustworthy  reagent  than  a  neutral  solution  of 
potassium  iodide.  If  Schonbein’s  method,  as  used  by  Ladenburg  and 
Quasig  ( loc .  cit.),  is  adopted,  either  neutral  or  acid  solutions  of 
cadmium  potassium  iodide  may  be  used  ;  by  this  means  sharp  end¬ 
points  are  obtained,  and  the  results  are  not  too  high.  E.  G. 

Titrimetrie  Estimation  of  Sulphur.  J.  D.  Buys  ( Chem . 
Weekblad,  1912,  9,  892 — 894.  Compare  Holliger,  Abstr.,  1909,  ii, 
343  ;  Bruhns,  Zeitsch.  anal.  Chem.,  1910,  49,  84). — Holliger’s  titri- 
metric  method  has  been  applied  to  the  estimation  of  sulphur  in  coal, 
sl  ig,  ashes,  and  soot,  and  also  to  the  estimation  of  the  amount  of 
sulphate  present  in  water.  A.  J.  W. 

Assay  of  Fuming  Sulphuric  Acid.  Josef  Knorr  (Chem.  Zeit., 
1912,  36,  1262). — Titration  with  standard  alkali  cannot  be  recom¬ 
mended,  but  a  gravimetric  analysis  should  be  carried  out  as  follows  : 
About  1  gram  of  the  sample  is  weighed,  as  in  Lunge’s  process,  in  a 
thin  glass  bulb  drawn  out  to  a  capilliary  tube.  In  an  Erlenmeyer 
flask  is  placed  distilled  water,  acidified  with  hydrochloric  acid,  which 
is  then  heated  to  boiling.  After  adding  excess  of  barium  chloride, 
the  bulb  containing  the  acid  is  introduced,  the  flask  closed  with  rubber 
stopper,  and  well  shaken  so  as  to  break  the  bulb.  The  stopper  is 
removed,  and  the  liquid  boiled  again  for  10  minutes.  The  barium 
sulphate  plus  the  glass  fragments  are  collected,  well  washed,  heated  to 
dull  redness,  and  weighed.  Allowance  is  then  made  for  the  weight  of 
the  glass. 

Sulphur  dioxide  is  estimated  iodometrically  in  a  separate  portion  of 
the  acid.  L.  de  K. 

The  Titration  of  Phosphoric  and  Boric  Acids.  Wilhelm 
Biltz  and  E.  Marcus  ( Zeitsch .  anorg.  Chem.,  1912  77,  131 — 136). — 
In  the  titration  of  phosphoric  acid  with  sodium  hydroxide,  methyl- 
orange  being  used  for  the  first  equivalent  and  phenolphthalein  for  the 
second,  the  quantity  of  alkali  used  for  the  first  stage  is  always  slightly 
greater  than  for  the  second.  In  presence  of  boric  acid,  the  titration 
is  carried  out  as  above,  mannitol  is  then  added,  and  the  solution 
is  further  titrated  with  phenolphthalein  as  indicator.  The  presence  of 
even  a  large  excess  of  calcium  and  magnesium  chlorides  is  without 
influence  on  the  titration  of  boric  acid.  The  titration  of  phosphoric 
acid  is  not  affected  by  the  presence  of  magnesium  salts,  whilst  calcium 
salts  are  without  influence  on  the  first  stage  (titration  in  presence  of 
methyl-orange),  but  the  phenolphthalein  titration  corresponds  with 
the  tri basic  character  of  the  acid  if  sufficient  calcium  is  present  to 
form  the  salt.  The  accuracy  of  the  titration  on  this  assumption  is 
satisfactory.  C.  H.  D. 

VOL.  cil.  ii.  80 
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A  Rearrangement  of  Procedure  for  the  Removal  of 
Phosphate  Ions  from  the  Iron  and  Alkaline  Barth  Groups. 
Carleton  Bell  Nickerson  (Trans.  Nova  Scotia  Inst.  Sci.,  1912,  13, 
95 — 98). — The  precipitate,  obtained  by  the  addition  of  ammonium 
chloride  and  a  slight  excess  of  ammonia,  is  dissolved  in  dilute  hydro¬ 
chloric  acid,  the  phosphate  precipitated  by  ferric  chloride,  and  then 
ammonium  chloride  and  ammonia  are  added  to  the  solution.  The 
filtrate  from  this  is  added  to  the  filtrate  resulting  from  the  initial 
precipitation,  and  examined  for  the  metals  of  the  last  three  groups. 
The  precipitate,  consisting  of  ferric  phosphate  and  the  hydroxidos 
of  iron,  aluminium,  and  chromium,  is  dissolved  in  dilute  hydrochloric 
acid  and  the  solution  treated  with  sodium  hydroxide  and  hydrogen 
peroxide,  etc.  H.  M.  D. 

New  Method  for  the  Detection  of  Traces  of  Arsenic  and 
Antimony.  Donald  R.  Staddon  (Chem.  News ,  1912,  106,  199). — 
05  to  2  Grams  of  the  substance  suspected  to  contain  arsenic  or 
antimony  are  dissolved  in  5  c.c.  of  water,  05  to  2  grams  of  sodium 
hyposulphite  (commercially  known  as  blankit)  added,  and,  on  warming, 
finely  divided  arsenic  or  antimony  is  rapidly  precipitated.  The  arsenic 
is  soluble,  the  antimony  insoluble,  in  a  solution  of  sodium  hypochlorite. 
Acids  and  acid  salts  must  be  neutralised  before  applying  the  method. 
One  part  of  sodium  arsenite  in  50,000  parts  of  water  can  be  detected 
by  this  test.  G.  S. 

Apparatus  for  the  Estimation  of  CarboD.  Georg  Pbeuss 
(Zeitsch.  angew.  Chem .,  1912,  25,  2159). — The  author  describes  a  slight 
modification  in  the  construction  of  the  Corleis  flask  for  the  estimation 
of  carbon  by  the  wet  method,  whereby  the  air  entering  the  flask  is 
freed  from  carbon  dioxide  and  the  apparatus  made  more  compact. 

F.  B. 

A  Simple  Potash  Bulb.  W.  R.  Forbes  (Chem.  News,  1912, 
100,  225). — A  modification  of  the  potash  bulb  described  by  Waters 
(Abstr.,  1911,  ii,  153).  It  may  be  described  as  a  calcium  chloride 
drying  tube,  the  narrow  tube  of  which  is  bent  so  that  the  whole  is 
U-shaped,  the  end  of  the  narrow  tube  being  again  bent  at  right  angles. 
The  wide  tube  is  fitted  with  a  ground  glass  stopper  carrying  the  exit 
tube. 

At  the  bottom  of  the  wide  tube  are  fused  internal  glass  projections 
on  which  a  perforated  plate  rests  ;  above  the  plate  is  packed,  first 
fairly  loosely  and  then  very  loosely,  glass  wool.  The  tube  is  filled 
with  potassium  hydroxide  up  to  the  level  of  the  top  of  the  first  layer 
of  glass  wool,  the  second  layer  being  to  retard  evaporation. 

T.  S.  P. 

Estimation  of  Small  Quantities  of  Carbon  Dioxide  Dissolved 
in  Water.  Otto  Warburg  (Zeitsch.  physiol.  Chem.,  1912,  81,  202). 
— Carbon  dioxide  dissolved  in  water  is  completely  removed  in  an  hour 
by  making  the  water  acid  with  phosphoric  acid,  and  passing  a  stream 
of  purified  air  through  it.  A  Walter’s  gas  washing-bottle  is  used  to 
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absorb  the  carbon  dioxide  which  is  retained  in  Nj  100-barium  hydroxide, 
and  titrated  with  iV/lOO-hydrochloric  acid.  E.  F.  A. 

Estimation  of  Free  Carbon  Dioxide  in  Water  by  Titration 
with  Alkalis  in  the  Presence  of  Phenolphthalein  J.  Tillmans 
and  O.  Heublein  ( Zeitsch .  Nahr.  Genussm.,  1912,  24,  429 — 449.  Com¬ 
pare  Abstr.,  1911,  ii,  70,  658  ;  1912,  ii,  685). — Chiefly  a  reply  to  Noll 
(loc.  cit.).  The  authors  maintain  that  free  carbon  dioxide  in  water 
may  be  accurately  estimated  by  titration  with  alkali  solution  (sodium 
hydroxide,  sodium  carbonate,  or  calcium  hydroxide),  using  phenol¬ 
phthalein  as  indicator,  provided  that  the  amount  of  carbon  dioxide 
does  not  exceed  100  mg.  per  litre  of  water,  and  that  the  tem¬ 
porary  hardness  of  the  latter  is  not  more  than  10°  (German). 
Excess  of  phenolphthalein  must  be  avoided,  and  it  is  recommended 
that  1  c.c.  of  a  0*035%  solution  of  the  indicator  be  used  per  200  c.c. 
of  water.  W.  P.  S. 

Estimation  of  Potassium  in  Potassium  Silicate.  Ernst 
Wilke-Dorfurt  ( Zeitsch .  anal.  Chem.,  1912,  51,  755 — 760). — For  the 
estimation  of  potassium  in  commercial  potassium  silicate  (“  phonolith”) 
the  original  Lawrence  Smith  method  (ignition  with  calcium  carbonate 
and  ammonium  chloride,  boiling  the  mass  with  water,  etc.)  is  recom¬ 
mended.  Verwey’s  modification  of  this  process,  which  dispenses  with 
the  removal  of  the  calcium  before  proceeding  to  the  separation  with 
platinum,  gives  results  largely  in  excess  of  the  truth.  L.  de  K. 

Method  for  the  Systematic  Qualitative  Detection  of  Barium 
and  Strontium.  Louis  J.  Cuutman  and  Edward  M.  Frankel 
{J.  Arner.  Chem.  Soc.,  1912,  34,  1493 — 1497). — It  has  been  shown  in 
an  earlier  paper  (Abstr.,  1911,  ii,  659)  that  the  ordinary  method  of 
detecting  barium  in  systematic  qualitative  analysis  is  not  trustworthy. 
The  following  plan  has  therefore  been  devised. 

The  alkaline-earth  metals  are  precipitated  as  sulphates,  together 
with  part  of  the  lead,  by  the  addition  of  sulphuric  acid  and  alcohol  to 
a  solution  of  definite  acidity.  The  lead  sulphate  is  extracted  with 
ammonium  acetate,  and  the  sulphates  of  the  alkaline  earth  metals  are 
converted  into  the  carbonates  by  boiling  them  with  sodium  carbonate 
solution.  The  carbonates  are  then  dissolved  in  acetic  acid,  and  the 
resulting  solution  is  analysed  in  the  usual  way.  E.  G. 

Gravimetric  Estimation  of  Glucinum.  Benno  Bleyer  and 
K.  Boshart  ( Zeitsch .  anal.  Chem.,  1912,  51,  748 — 754).  —  Experiments 
showing  that  the  precipitation  of  glucinum  by  ammonia  in  the  cold  is 
complete  in  the  presence  of  ammonium  chloride.  Ammonium  sulphide 
also  effects  a  complete  precipitation  if  sufficient  time  is  allowed. 

The  precipitate  should  be  washed  with  hot  water  containing  a  little 
ammonia  and  ammonium  nitrate.  Glassmann’s  process  (warming  with 
a  mixture  of  potassium  iodide  and  iodate)  also  precipitates  the  glucinum 
completely  ;  it  is  recommended  that  any  iodine  liberated  should  be 
removed  with  thiosulphate.  L.  de  K. 
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Gravimetric  Estimation  of  Magnesium.  L.  Karaoglanoff 
( Chem .  Zentr.,  1912,  ii,  547 — 548  ;  from  Jahrbuch  Univ.  Sofia , 
1910 — 1911,  Reprint  55  pp.). — In  order  to  bleach  blackish  mag¬ 
nesium  pyrophosphate  without  loss  in  weight,  it  should  be  dissolved 
in  pure  hydrochloric  acid,  evaporated,  and  re-ignited. 

The  triple  phosphate  obtained  from  solutions  containing  ammonium 
chloride  or  nitrate  should  be  washed  with  dilute  ammonia  containing 
ammonium  chloride ;  when  only  ammonium  sulphate  is  present, 
2\%  ammonia  solution  should  be  used. 

Pellet’s  process,  heating  with  sulphuric  acid  and  finally  weighing  as 
magnesium  sulphopyro phosphate,  is  not  accurate,  as  the  composition 
of  the  residue  is  not  constant.  L.  de  K. 

Gravimetric  Estimation  of  Zinc.  H.  Schilling  (Chem.  Zeit., 
1912,  30,  1352). — The  zinc  solution  containing  about  0'25  gram  of  the 
ore  and  freed  as  usual  from  other  metals  is  mixed  with  an  excess  of 
potassium  hydroxide  and  then  with  an  excess  of  benzenesul- 
phonic  acid.  This  solution  is  treated,  first  at  boiling  heat,  with 
hydrogen  sulphide,  which  causes  a  quantitative  separation  of  the  zinc 
as  sulphide.  Unlike  zinc  precipitated  from  an  acetic  acid  solution, 
this  precipitate  is  readily  washed,  and  gives  no  turbid  filtrate. 

L.  de  K- 

Influence  of  Non-Volatile  Organic  Matter  and  Certain 
Acids  on  the  Precipitation  of  the  Ammonium  Sulphide 
Group  of  Metals.  Louis  J.  Curtman  and  Harry  Dubin  (J.  Amer. 
Chem.  Soc .,  1912,  34,  1485  — 1493). — It  is  well  known  that  the 
precipitation  of  metals  of  the  ammonium  sulphide  group  is  interfered 
with  by  (1)  non-volatile  organic  matter,  which  prevents  or  hinders  the 
precipitation  of  iron,  chromium,  and  aluminium  by  ammonia;  and 
(2)  phosphoric,  hydrofluoric,  silicic,  oxalic,  and  boric  acids,  which 
yield  insoluble  salts  with  the  alkaline  earth  metals,  and  so  cause  their 
precipitation  in  the  third  group.  The  present  work  was  undertaken 
with  the  object  of  determining  the  extent  to  which  these  substances 
interfere  under  the  ordinary  conditions  of  qualitative  analysis. 

The  precipitation  of  aluminium,  chromium,  and  iron  by  ammonia  is 
hindered  by  the  following  substances  in  the  order  named  :  citric  acid, 
tartaric  acid,  dextriD,  sucrose,  dextrose,  lactose.  Citric  acid  causes 
the  greatest  interference,  whilst  the  sugars  interfere  but  slightly. 
Tables  are  given  indicating  the  effect  of  each  of  these  substances  under 
ordinary  conditions. 

It  has  been  found  that  2  grams  of  ammonium  chloride,  formed  in 
the  course  of  the  analysis,  are  sufficient  to  prevent  any  interference  by 
boric  acid  or  borates,  but  that  this  is  not  the  case  with  fluorides  even 
in  presence  of  larger  quantities  of  ammonium  chloride.  The  effect  of 
varying  quantities  of  oxalates  and  phosphates  on  the  precipitation  of 
barium,  strontium,  calcium,  or  magnesium,  in  the  third  group,  has 
also  been  investigated.  E.  G. 

Estimation  and  Separation  of  Copper  by  means  of  Hydr- 
oxylamine  Hydrochloride.  Alexander  Bayer  ( Zeitsch .  anal 
Chem.,  1912,  51,  729 — 735). — Fifty  c.c.  of  copper  sulphate  solution 
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(containing  about  12  gram  of  the  salt)  are  mixed  with  50  c.c.  of 
Rochelle  salt  (170  grams  per  half  litre)  and  25  c.c.  of  aqueous  sodium 
hydroxide  (80  grajns  per  half  litre)  and  heated  to  boiling.  The 
copper  is  then  precipitated  as  cuprous  oxide  by  adding  2  c.c.  of  5% 
solution  of  hydroxylamine  hydrochloride  and  boiling  for  another 
minute.  As  in  the  analysis  of  sugars,  the  precipitate  is  collected 
in  an  asbestos-tube  and  ignited  to  oxide  in  a  current  of  air. 

The  following  metals  do  not  interfere  :  antimony,  zinc,  bismuth,  lead, 
ferric  iron,  stannic  tin,  sodium  arsenate,  and  even  ammonium.  Silver 
may  be  precipitated  by  adding  hydrogen  dioxide  to  the  alkaline  solution, 
but  it  is  perhaps  better  to  remove  it  previously  by  hydrochloric  acid. 
When  mercuric  mercury  is  present,  this  is  not  readily  removed,  and 
contaminates  the  cuprous  oxide,  but  when  this  is  ignited  to  oxide,  the 
mercury  is  completely  driven  off.  L.  de  K. 

The  Rapid  Electro-analytical  Separation  of  Copper  from 
NickelorZinc.  RobertKremann  ( Monatth .,  1912, 33, 1077 — 1079). — 
The  electrolyte  used  consists  of  125  c.c.  of  a  solution  of  the  sulphates 
of  the  metals  containing  O' 25  gram  of  each  sulphate ;  after  the 
addition  of  0'25  c.c.  of  concentrated  nitric  acid  and  3  grams  of 
ammonium  nitrate,  it  is  heated  to  boiling  and  electrolysed  with  a 
current  density  of  4  amperes  per  sq.  dcm.  at  5  volts.  The  electrodes 
are  concentric  cylinders  of  platinum  gauze,  the  electrolyte  being 
stirred  by  a  glass  stirrer  rotating  with  1000  revolutions  per 
minute. 

After  all  the  copper  has  been  deposited,  the  electrolyte  is  siphoned 
off  and  continously  replaced  by  pure  water  whilst  the  current  is  still 
on,  and  it  is  found  that  during  this  washing  appreciable  quantities  of 
nickel  or  zinc  are  deposited  on  the  cathode,  owing  to  the  diminution  in 
the  concentration  of  the  hydrions.  The  error  thus  caused  can  be 
obviated  by  first  washing  with  a  solution  of  0'2  c.c.  of  concentrated 
nitric  acid  in  100  c.c.  of  water  until  practically  all  the  nickel  or  zinc  is 
found  in  the  washings,  and  then  using  pure  water.  T.  S.  P. 

New  Reagent  for  Testing  Bordeaux  Mixture.  Ed.  Crouzel 
(Ann.  Chim.  anal.,  1912,  17,  409 — 411). — The  insecticide  used  in 
viticulture  and  known  under  the  name  of  Bordeaux  mixture  should  be 
prepared  by  adding  just  sufficient  calcium  hydroxide  to  a  copper 
sulphate  solution  to  precipitate  all  the  copper;  if  such  a  mixture  is 
treated  with  a  small  quantity  of  fluorescein  and  then  allowed  to  settle, 
the  supernatant  liquid  will  exhibit  a  green  colour  and  fluorescence,  a 
green  zone  also  appearing  at  the  surface.  When  an  insufficient 
quantity  of  calcium  hydroxide  is  present,  the  liquid  will  be  yellow  and 
non-fluorescent.  W.  P.  S. 

Occurrence  of  Mercury  in  the  Hair  of  Persons  who  have 
Received  Subcutaneous  Doses  of  Mercury  Compounds. 
Micro-chemical  Detection  of  very  Small  Quantities  of 
Mercury.  Casimir  Stryzowski  (Chem.  Zeit.,  1912,  36,  1237 — 1239). 
— By  means  of  the  following  method  the  author  has  detected  very 
minute  quantities  of  mercury  in  the  hair  of  persons  who  had  received 
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mercury  compounds  subcutaneously.  From  2  to  10  grams  of  the  hair 
are  washed  with  alcohol,  ether,  and  water,  and  then  heated  for  several 
hours  with  hydrochloric  acid  and  potassium  chlorate  until  dissolved. 
The  solution  is  filtered,  heated  to  expel  chlorine,  and  then  treated 
with  hydrogen  sulphide.  After  forty-eight  hours,  the  precipitate 
(consisting  of  sulphur  and  traces  of  mercury  sulphide)  is  collected  on 
a  filter,  dissolved  in  a  small  quantity  of  hydrochloric  acid  with  the 
addition  of  potassium  chlorate,  and  the  solution  is  evaporated  at  a 
temperature  of  about  60°  to  a  volume  of  1*5  c.c.  A  few  small  pieces 
of  copper  foil  are  now  added  to  the  solution,  and,  after  boiling,  the 
copper  foil  is  removed,  dried,  and  transferred  to  a  tube,  the  upper  end 
of  which  is  then  drawn  out  to  a  capillary.  The  tube  is  heated  to 
130°,  and  the  air  is  exhausted  from  it,  the  capillary  being  then  sealed. 
The  lower  end  of  the  tube  is  now  heated  over  a  flame  in  order  to 
volatilise  the  mercury  from  the  copper  into  the  capillary,  and  the 
metallic  globules  may  be  detected  in  the  latter  by  means  of  the 
microscope.  The  globules  may  also  be  rinsed  from  the  capillary  with 
alcohol,  collected  on  a  microscope  slide,  and  treated  with  iodine. 

W.  P.  S. 

Estimation  of  Manganese  as  Sulphate  and  by  the  Sodium 
Bismuthate  Method.  William  Blum  ( J .  Amer.  Chem.  Soc.,  1912,  34, 
1379 — 1398). — This  investigation  was  carried  out  with  the  object  of 
finding  a  method  for  the  accurate  estimation  of  manganese,  yielding 
results  which  do  not  depend  on  the  exact  conditions  of  working. 

It  has  been  found  that  trustworthy  results  can  be  obtained  by  the 
bismuthate  method  if  carried  out  in  the  following  manner  :  To  50 — 150 
c.c.  of  the  manganese  solution  in  20 — 40%  nitric  acid,  free  from  nitrous 
acid,  a  slight  excess  of  sodium  bismuthate  (usually  0'5 — 1’0  gram)  is 
added,  and  the  mixture  is  shaken  well  for  about  half  a  minute.  The 
sides  of  the  flask  are  washed  down  with  3%  nitric  acid,  the  liquid 
is  filtered  through  asbestos,  ferrous  sulphate  is  added  in  slight  excess, 
and  immediately  titrated  with  potassium  permanganate.  The  results 
obtained  in  this  way  are  accurate  over  a  wide  range  of  conditions  for 
amounts  of  manganese  up  to  0’05  gram.  For  the  estimation  of 
manganese  in  rich  ores,  the  use  of  OTW-permanganate  is  recommended, 
whilst  for  iron  and  steel,  Blair’s  method  (Abstr.,  1904,  ii,  683)  is  quite 
satisfactory. 

Experiments  have  shown  that  pure  anhydrous  manganous  sulphate 
can  only  be  obtained  by  heating  the  salt  for  a  long  time  at  450 — 500°  ; 
at  550 — 600°  the  salt  slowly  decomposes.  In  view  of  the  difficulties 
attending  the  use  of  manganous  sulphate,  the  standardisation  of  the 
permanganate  is  best  effected  by  means  of  sodium  oxalate.  The 
strength  of  filtered  permanganate  solutions  is  not  affected  by 
diffused  light  if  the  solution  is  protected  from  dust  and  reducing 
substances  ;  in  presence  of  the  latter,  alkaline  solutions  decompose  less 
rapidly  than  neutral  solutions.  E.  G. 

Volumetric  Estimation  of  Manganese.  L.  Karaoglanoff 
{Chem.  Zenlr 1912,  ii,  548 — 549;  from  Jahrbuch  Univ.  Sofia, 
1910 — 1911,  Reprint  33  pp.). — When  using  Volhard’s  permanganate 
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process  some  of  its  disadvantages  may  be  avoided  by  titrating  the 
nitrate  instead  of  the  sulphate  ;  the  presence  of  ferric  iron  or  alumina 
does  not  interfere  ;  in  fact,  the  presence  of  ferric  nitrate  or  silver 
nitrate  improves  the  titration.  Rossler’s  process  based  on  the  pre¬ 
paration  of  silver  manganite  by  Rose’s  method,  is  untrustworthy. 

L.  de  K. 

Volumetric  Estimation  of  Iron  in  Alloys  with  Potassium 
Permanganate  in  Phosphoric  Acid  Solution.  Max  Wunder 
and  A.  Stoicoff  (Ann,  Chim.  anal 1912,  17,  361 — 363). — The 
method  of  dissolving  the  sample  by  heating  with  phosphoric  acid  is 
recommended.  When  dealing  with  almost  pure  iron  (containing  but 
little  carbon)  it  is  advisable  to  add  a  drop  of  sulphuric  acid,  which 
retards  the  oxidation  by  atmospheric  oxygen. 

Satisfactory  results  were  obtained  with  magnetite,  ferro-silicon,  and 
ferro-chrome ;  on  account  of  the  green  colour,  the  solution  of  the 
latter  must  be  very  weak,  otherwise  the  change  into  the  perman¬ 
ganate  colour  will  be  indistinct.  L.  de  K. 

Assay  of  Ferro-silicon.  S.  Camilla  and  C.  Pertusi  ( Chem . 
Zentr .,  1912,  ii,  549  ;  from  Giorn.  Farm.  Chim.,  1912,  61,  247 — 250). — 
Two  commercial  varieties  exist,  one  with  about  10%,  the  other  with 
nearly  50%  of  silicon.  The  first  kind  is  conveniently  decomposed  with 
hydrochloric  acid  ;  for  the  other,  the  authors  recommend  the  following 
method  :  0  4 — 0  5  gram  of  the  finely  powdered  sample  is  heated  in  a 
platinum  dish  with  20 — 30  c.c.  of  hydrofluoric  acid  and  a  few  drops  of 
nitric  acid,  and  the  resulting  solution  is  evaporated  to  dryness  with  a 
few  c.c.  of  dilute  sulphuric  acid.  The  residue  is  then  ignited  to  ferric 
oxide  and  weighed.  L.  de  K. 

Estimation  of  Tungstic  Acid  and  Silicic  Acid.  Hugo 
Hermann  {Zeitsch.  anal.  Chem.,  1912,51,  736 — 748). — A  critical  study. 
The  author  arrives  at  the  following  conclusions  : 

In  the  presence  of  a  moderate  excess  of  tungstic  acid  dissolved 
silicic  acid  can  be  converted  quantitatively  into  the  compound 
Si02,12W03.  Mineral  acids  in  any  quantity  interfere  with  the 
reaction ;  acetic  or  formic  acids  do  not.  The  compound,  however, 
when  once  formed  is  decomposed  by  nitric  acid  with  great  difficulty. 

Glass  and  porcelain  vessels  are  attacked  by  solutions  of  para- 
tungstic  acid  and  should  not  be  used.  The  mercurous  salts  of  the 
complicated  silico-tungstic  acids  are  sensibly  soluble  in  hot  acidified 
water,  hence  the  results  of  a  tungsten  determination  based  on  the  use 
of  mercurous  nitrate  are  below  the  truth. 

On  prolonged  warming  of  a  solution  of  sodium  tungstate  acidified 
with  acetic  acid,  any  silicic  acid  present  will  be  converted  quantitatively 
into  complex  tungstates,  and  can  be  calculated  from  the  loss  in  tungsten 
trioxide  by  dividiug  by  the  factor  46’2  ;  or  the  acids  may  be  pre¬ 
cipitated  by  the  usual  processes,  and  the  silicic  acid  found  by 
dividiug  the  joint  weight  by  the  factor  47'2.  L.  de  K. 

Acidity  and  Alkalinity  of  Natural  Waters.  James  Walker 
and  Sidney  A.  Kay  (J.  Hoc.  Chem.  Ind.,  1912,  31,  1013  —  1016). — The 
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authors  propose  that  the  acidity  or  alkalinity  of  a  solution  be  slated 
in  terms  of  the  acidity  or  alkalinity  of  ideally  pure  water  at  the  same 
temperature.  They  take  the  acidity  of  pure  water  as  being  equal 
to  1,  and  the  alkalinity  of  the  same  as  1  at  all  temperatures  ;  thus  a 
water  which  has  a  hydrion  concentration  of  l‘36xl0~7,  and  a 
hydroxidion  concentration  of  034  x  10-7  at  18°,  would  be  stated  to 
have  a  relative  acidity  of  2  and  a  relative  alkalinity  of  0  5.  Two 
solutions  are  required  in  the  estimation,  one  containing  23’88  grams 
of  crystallised  disodium  phosphate  per  litre,  and  the  other  9-08  grams 
of  potassium  dihydrogen  phosphate  per  litre.  A  table  is  given  showing 
the  proportions  by  volume  in  which  these  solutions  must  be  mixed  in 
order  to  give  the  different  degrees  of  relative  acidity  or  alkalinity. 
A  measured  quantity  of  the  water  under  examination  is  tinted  with  a 
quantity  of  azolitmin  and  compared  with  the  neutral  standard ;  if  the 
water  is  acid,  25  c.c.  of  the  acid  phosphate  solution  are  tinted  with 
azolitmin,  and  then  titrated  with  the  alkaline  phosphate  solution  until 
the  colour  matches  that  of  the  water.  It  is  recommended  that  1  c.c. 
of  a  0T%  solution  of  the  indicator  should  be  used  for  each  mixture.  A 
method  of  applying  the  process  to  coloured  waters  is  described. 

W.  P.  S. 

Reactions  of  Hydrocoerulignone.  Eduard  Schar  ( Schweiz .  Woch. 
Chem.  Phnrm.,  1912,  Reprint). — The  author  finds  that  the  reaction 
described  by  Moir  (Proc.,  1910,  26,  115),  in  which  hydrocoerulignone 
(tetramethoxydiphenol)  in  presence  of  minute  quantities  of  copper 
acetate  in  acetic  acid  is  used  as  a  test  for  hydrocyanic  acid,  is 
analogous  to  the  guaiacum  and  aloin  reactions  formerly  described  by 
him  ( Btr .,  1869,  2,  730;  1870,  3,  21 ;  Abstr.,  1902,  i,  168),  and  like 
these,  is  given  more  or  less  rapidly  by  soluble  cyanides  and  inorganic 
and  organic  cyanogen  compounds. 

Hydrocoerulignone  is  not  oxidised  to  coerulignone  by  hydrogen 
peroxide  alone,  but  the  action  takes  place  rapidly  in  presence  of  any 
“  activating  ”  agent,  such  as  colloidal  solution  of  platinum  or  gold,  or 
the  various  oxydases  and  peroxydases.  Solutions  of  hydrocoerulignone 
in  water  also  undergo  oxidation  in  presence  of  alkalis  or  alkaloids  by 
(1)  atmospheric  air  (compare  Abstr.,  1905,  i,  434),  and  (2)  certain 
metallic  salts  (compare  Abstr.,  1902,  ii,  140) ;  the  action  of  these  salts 
is  also  intensified  by  hydrogen  peroxide  (compare  Abstr.,  1902,  ii, 
603).  In  view  of  these  facts  the  author  suggests  that  hydrocoerulignone 
may  be  used  as  a  test  for  hydrocyanic  acid  and  cyanogen  compounds, 
blood  and  free  alkaloids,  and  may  be  employed  to  demonstrate  the 
“activation”  of  spontaneous  oxidation  by  alkalis  and  other  reagents. 

T.  A.  H. 

Detection  of  Sucrose.  S.  Rothenfusser  ( Zeilsch .  Ncihr.  Genussm., 
1912,24,  558 — 570). — Experiments  with  a  large  number  of  substances, 
including  alcohols,  aldehydes,  organic  acids,  certain  sugars,  esters, 
yeast  constituents,  proteins,  and  preservatives,  were  carried  out  and 
yielded  results  which  show  that  none  of  these  substances  interfere  with 
the  test  described  previously  by  the  author  (Abstr.,  1910,  ii,  463; 
1911,  ii,  665  ;  this  vol.,  ii,  1003)  for  the  detection  of  sucrose.  All 
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sweet  wines,  however,  contain  a  substance  which  yields  a  positive 
reaction  with  the  test,  even  when  sucrose  is  not  present ;  in  most  cases 
the  reaction  is  very  feeble.  The  nature  of  this  substance  has  not  yet 
been  ascertained.  In  testing  beer,  a  preliminary  treatment  with 
acetone  is  necessary  in  order  to  precipitate  dextrins,  and  the  same 
applies  to  honey  and  biscuits  ;  milk  may  also  be  treated  previously 
with  acetone.  W.  P.  S. 

Polarimetric  Estimation  of  Starch  in  Bananas.  Georg 
Baumert  ( Zeitsch .  Nahr.  Genussm.,  1912,  24,  449 — 452). — The  sub¬ 
stance  is  treated,  successively  with  cold  water,  alcohol,  and  ether,  and 
the  starch  in  it  is  then  estimated  by  either  Lintner’s  or  Ewers'  polari¬ 
metric  methods  (compare  Abstr.,  1911,  ii,  1037).  The  author  finds 
that,  under  the  conditions  of  Lintner’s  method,  banana  starch  has  a 
rotatory  power  of  +209  8°,  whilst  with  Ewers’  method  it  has  a 
rotatory  power  of  -f- 196*4°.  W.  P.  S. 

Estimation  of  Oxalic  Acid  in  Vegetable  Substances.  Ach. 
Gregoire  and  Em.  Carpi aux  {Bull.  Soc.  chim.  Belg.,  1912,  26, 
431 — 434). — The  following  process  may  be  used  for  the  estimation  of 
oxalic  acid  in  such  substances  as  sesame-seed  cakes  and  other  materials 
containing  considerable  quantities  of  phosphates  and  proteins.  Five 
grams  of  the  powdered  substances  are  heated  on  a  water-bath  for  one 
hour  with  20  c.c.  of  4%  hydrochloric  acid,  sodium  sulphate  and 
100  c.c.  of  alcohol  are  then  added,  and  the  mixture  is  filtered,  the 
insoluble  portion  being  washed  with  alcohol.  The  filtrate  is  rendered 
ammoniacal,  the  alcohol  is  removed  by  evaporation,  and  the  solution  is 
filtered  after  the  addition  of  hydrochloric  acid.  The  oxalic  acid  in  the 
filtrate  is  precipitated  by  the  addition  of  calcium  acetate,  the  precipitate 
is  collected  on  a  filter,  washed,  and  re-dissolved  in  hydrochloric  acid. 
This  solution  is  evaporated  nearly  to  dryness,  a  few  drops  of  25% 
sulphuric  acid  are  added,  and  then  a  quantity  of  anhydrous  sodium 
sulphate  sufficient  to  make  the  whole  into  a  dry  mass.  The  latter  is 
extracted  with  ether,  the  ethereal  solution  is  evaporated,  and  the 
oxalic  acid  in  the  residue  is  precipitated  as  calcium  oxalate  by  the 
addition  of  calcium  acetate.  Sesame-seed  cakes  examined  by  the 
authors  contained  a  quantity  of  oxalic  acid  corresponding  with  2 '9% 
of  crystallised  calcium  oxalate.  W.  P.  S. 

Detection  of  Glycuronic  Acid  in  Diabetic  Urine.  Adolf 
Jolles  {Zeitsch.  physiol.  Chem.,  1912,  81,  203 — 204). — Lead  acetate  is 
added  to  200 — 400  c.c.  of  urine  until  no  further  precipitate  is 
formed,  the  precipitate  is  allowed  to  settle,  the  liquid  filtered, 
and  the  precipitate  washed  three  or  four  times  by  decantation  with 
400  c.c.  of  water  each  time.  Basic  lead  acetate  is  added  to  the  first 
filtrate  as  long  as  a  precipitate  forms ;  this  is  washed  by  decantation 
in  a  similar  manner.  The  precipitates  are  united,  stirred  with  water, 
warmed  to  70°,  and  the  lead  precipitated  as  sulphide.  After  filtering, 
the  filtrate  is  evaporated  to  20  c.c.,  and  5  c.c.  are  taken  for  the  Tollens 
naphtharesorcinol  reaction.  E.  F.  A. 
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Preservation  of  Milk  Samples.  Xavier  Rocques  (Ann.  Chim. 
anal.,  1912,  17,  413 — 418). — It  is  the  practice  of  French  officials  to 
add  a  quantity  %of  potassium  dichromate,  in  the  proportion  of  1  gram 
per  litre,  to  samples  of  milk  taken  for  analysis,  with  the  object  of 
preserving  the  samples  should  the  analyses  not  be  made  immediately. 
The  addition  of  the  dichromate  effects  this  purpose  when  the  milk  is 
quite  fresh  at  the  time  of  treatment,  but  in  the  case  of  milk  in  which 
fermentation  has  commenced,  the  dichromate  is  reduced  within  a 
comparatively  short  period  of  time,  and  the  milk  decomposes.  The 
author  finds  that  the  reduction  of  the  dichromate  is  caused  by  the 
lactic  acid,  particularly  in  the  presence  of  lactose,  although  the  latter 
itself  is  not  acted  on  by  the  dichromate.  W.  P.  S. 

The  Total  Solids  of  Milk.  A.  Splittgerber  (Zeitsch.  Nahr. 
Genussm.,  1912,  24,  493 — 507). — When  milk  solids  are  dried  until 
constant  in  weight,  the  weight  found  is  less  than  that  of  the  sum  of 
the  various  constituents;  the  two  agree  more  nearly  when  the  solids 
have  only  been  heated  for  one  hour.  This  is  due  to  the  action  of  lactic 
acid  on  certain  milk  constituents,  especially  on  casein  and  lactose, 
during  prolonged  heating.  Although  lactic  acid  by  itself  is  volatile 
at  100°,  such  is  not  the  case  in  the  presence  of  other  milk  constituents ; 
it  combines  with  these,  and  a  very  small  proportion  of  the  acid  is 
volatilised  during  the  first  hour  of  drying.  The  acid,  however, 
gradually  disappears  when  the  drying  process  is  continued  for  several 
hours.  This  loss  in  weight  is  considerable  when  sour  milk  is  evaporated, 
and  the  solids  are  dried  for  many  hours.  W.  P.  S. 

Interference  of  Hydrogen  Peroxide  with  the  Milk  Tests  for 
Formaldehyde.  Harry  D.  Gibbs  (Philippine  J.  Sci.,  1912,  7,  77—78). 
— The  Hehner  and  Leach  tests  for  the  presence  of  formaldehyde  in 
milk  are  unsatisfactory  in  the  presence  of  hydrogen  peroxide,  although 
the  Rimini  reaction  may  still  be  employed.  After  removal  of  hydrogen 
peroxide  by  means  of  reducing  agents,  positive  tests  may,  however,  be 
obtained.  H.  W. 

Estimation  of  Casein  and  Lactose  in  Milk.  R.  Malenfaet 
(J.  Pharm.  Chim.,  1912,  [vii],  0,  390 — 397). — Ten  c.c.  of  the  milk  are 
added  to  a  mixture  consisting  of  25  c.c.  of  65%  alcohol  and  3  drops  of 
glacial  acetic  acid,  and,  after  shaking  for  about  thirty  seconds,  the  pre¬ 
cipitated  casein  is  collected  on  a  weighed  filter  and  washed  with  65% 
alcohol.  The  filtrate  and  washings  are  collected  in  a  100  c.c.  flask, 
diluted  with  water  to  the  mark,  and  the  lactose  is  estimated  in  a 
portion  of  this  solution  by  titration  with  Fehling’s  solution.  The 
casein  is  then  washed  with  boiling  95%  alcohol,  boiling  acetone,  and 
ether,  dried  for  seven  hours  at  100°,  and  weighed.  The  weight  fouud 
is  multiplied  by  0*925  to  obtain  the  quantity  of  casein  present. 

W.  P.  S. 

Composition  of  Butter.  Moritz  Siegfeld  ( Zeitsch .  Nahr. 
Genussm.,  1912,  24,  453 — 463). — Analyses  of  nineteen  samples  of 
dairy  butter  are  recorded,  and  the  following  are  the  minimum  and 
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maximum  results  obtained  :  Reichert-Meissl  number,  23*80  to  32*15  ; 
Polenske  number,  1  *65  to  3*35  ;  saponification  number,  225*1  to  238  7  ; 
iodine  number,  29*0  to  41*5;  total  fatty  acids,  94*61  to  94*99%; 
volatile  soluble  acids,  5*71  to  7*68%;  volatile  insoluble  acids, 
0*95  to  3*28%.  The  mean  molecular  weight  of  the  volatile  soluble 
acids  varied  from  93*2  to  105*2,  and  that  of  the  volatile  insoluble  acids 
from  189*4  to  207*1,  showing  that  these  portions  contain  very  varying 
proportions  of  the  different  acids.  The  non-volatile  fatty  acids  were 
found  to  consist  of  oleic,  myristic,  and  palmitic  acids  ;  stearic  acid  was 
not  present  in  the  butter  fats.  Myristic  acid  appears  to  be  present  in 
considerable  quantity.  W.  P.  S. 

New  Colour  Reactions  of  Diphenylamine.  J.  J.  Lutschinsky 
(Chem.  Zeit .,  1912,  36,  1239). — A  sulphuric  acid  solution  of  diphenyl¬ 
amine  yields  a  blue  coloration  with  chlorine  water,  and  a  similar 
coloration  is  produced  on  the  addition  of  hydrochloric  acid,  together 
with  a  small  quantity  of  either  potassium  hypochlorite,  potassium  per¬ 
manganate,  potassium  chlorate,  or  manganese  dioxide  ;  permanganate 
in  the  absence  of  hydrochloric  acid  gives  a  yellow  coloration  with  the 
reagent.  A  0*01%  solution  of  hydrogen  peroxide  also  causes  the 
development  of  the  blue  colour.  Pure  sulphuric  acid,  which  has  been 
electrolysed  at  —  10°  with  platinum  electrodes  and  then  diluted  with 
water,  yields  a  blue  coloration  with  diphenylamine,  but  not  if  it  has 
been  warmed  after  electrolysis.  W.  P.  S. 

Estimation  of  Quinine  in  Urine  and  in  Blood.  Alessandro 
Baldoni  ( Chem .  Zentr.,  1912,  ii,  554;  from  Arch.  Farm,  spe.rim., 
13,  324 — 326). — Kleine’s  process  (ibid.,  1902,  1,  140)  and  Nishi’ s 
method  (Abstr.,  1909,  ii,  710)  gave  unsatisfactory  results.  The 
processes  devised  by  Gordin  (Abstr.,  1900,  ii,  119)  and  Gaglio  gave 
concordant  results.  Quinine  is  absorbed  more  rapidly  in  the  blood 
after  oral  administration  than  after  subcutaneous  injection.  Contrary 
to  De  Luca’s  statement,  no  quinine  could  ever  be  detected  in  the  blood 
after  twenty-four  hours,  L.  de  K. 

Rapid  Testing  of  Dyes  and  Pigments.  George  E.  Grant  and 
Arthur  S.  Elsenbast  (J.  Physical  Chem.,  1912,  10,  546 — 555). — The 
action  of  an  intense  artificial  light,  as  from  a  mercury  vapour  lamp, 
on  a  dye,  is  often  quite  different  from  the  action  of  sunlight.  Since 
most  colours  are  bleached  by  oxidation,  it  should  be  possible  to  prepare 
solutions  of  oxidising  agents,  the  action  of  which  would  be  reasonably 
similar  to  that  of  prolonged  exposure  to  sunlight. 

The  following  dyes  are  arranged  in  order  of  increasing  sensitiveness 
to  hydrogen  peroxide :  methylene- blue,  azo-red,  methyl-violet,  and 
eosin,  Yictoria-green,  and  magenta.  The  order  of  sensitiveness  to  sun¬ 
light  is  somewhat  different. 

Potassium  persulphate  acts  more  rapidly  on  these  dyes  and  a  number 
of  others  than  hydrogen  peroxide  of  equivalent  strength.  A  number 
of  lakes  which  were  tested  bled  rather  badly,  but  were  more  resistant 
to  hydrogen  peroxide  and  to  sunlight  than  the  corresponding  dyes. 

R.  J.  C. 
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The  Volumetric  Estimation  of  Azo-dyes  by  means  of  Hypo¬ 
sulphite.  Eugene  Grandmougin  and  Em.  Havas  ( Chem .  Zeit.,  1912, 
36,  1167 — 1169.  Compare  Abstr.,  1906,  i,  716,  967  ;  Franzen  and 
Stieldorf,  Abstr.,  1908,  i,  113). — The  standard  solution  is  prepared  by 
adding  5  c.e.  of  30%  sodium  hydroxide  solution  and  3  grams  of 
solid  sodium  hyposulphite  to  a  litre  of  boiled  and  cooled  water.  After 
one  or  two  hours  the  solution  is  fit  for  use.  The  titration  is  carried 
out  in  an  atmosphere  of  coal  gas.  Fifty  c.c.  of  the  dye  solution  are 
diluted  to  100 — 150  c.c.,  acidified  with  5  c.c.  of  1  :  10-hydrochloric 
acid,  and  boiled  to  expel  air.  After  cooling  rapidly  by  means  of  ice, 
the  titration  is  performed  rapidly.  The  end-point  is  sharp.  Specimen 
analyses  are  given.  The  method  has  only  been  employed  for  acid 
monoazo-dyes,  which  yield  colourless  reduction  products,  but  it  may 
be  extended  to  other  dyes.  C.  H.  D. 

The  Bardach  Test  for  Proteins.  Charles  Weisman  ( Biochem , 
Bull.,  1912,  1,  538 — 539). — Bardach’s  test  is  based  on  the  fact  that 
acetone  and  iodo-potassium  iodide  in  the  presence  of  alkali  yield  with 
protein,  yellow  needles  of  an  unidentified  nitro-  [?  iodo-]-material 
instead  of  iodoform.  The  test,  however,  is  not  specific,  but  is  given  by 
a  number  of  protein  hydrolytic  products.  W.  D.  H. 

A  Colorimetric  Method  for  the  Estimation  of  Tryptophan, 
and  the  Tryptophan  Content  of  Horny  Substances  and  other 
Proteins.  Hugo  Fasal  {Biochem.  Zeitsch.,  1912,  44,  392 — 401). — 
The  basis  of  the  method  is  the  Hopkins- Cole  colour  reaction  with 
glyoxylic  acid  and  sulphuric  acid.  Comparisons  are  made  with 
standard  solutions  of  tryptophan  (1  :  1000  to  1  : 50,000),  of  which  1  c.c. 
is  treated  with  2  c.c.  of  glyoxylic  acid  reagent  and  6  c.c.  of  sulphuric 
acid.  The  colour  most  nearly  corresponding  to  that  produced  by  a 
weighed  quantity  of  the  substance  under  investigation  is  then  com¬ 
pared  with  it  in  a  Duboscq  colorimeter,  and  in  this  way  the  amount  of 
tryptophan  can  be  accurately  gauged.  Horny  substances  are  [first 
digested  with  pepsin  or  trypsin,  and  then  extracted  with  alcohol  and 
ether.  Keratinised  human  skin  treated  in  this  way  contained  0*30% 
of  tryptophan,  which  was  practically  absent  from  the  normal  cutis 
treated  in  the  same  way.  Horn  shavings  contained  017%.  It  was 
practically  absent  from  hair  and  wool.  By  this  method,  caseinogen 
was  found  to  contain  065%,  lactalbumin  3,07%,  and  edestin  038%. 

S.  B.  S. 

The  Estimation  of  Colloid  Material  in  Soils.  Paul  Rohland 
{Landw.  Jahrb.,  1912,  42,  329 — 330)  A  method  based  on  the  work 
of  Ashley  (U.S.  Geol.  Survey  Bull.  388,  1909),  by  which  the  colloids 
in  the  soi  are  estimated  by  the  amount  of  a  standard  solution  of 
malachite-green  which  is  adsorbed.  F.  M.  G.  M.  *'/ 


